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Method  and  burner  for  burning  powdered  fuel,  and  apparatus  and  method  for  drying  moist  material  using  such  a  burner. 

Burner  (12)  in  which  a  mixture  of  powdered  fuel  and 
a  flow  of  oxygen-containing  gas  is  supplied  by  a  duct  (2) 
and  ignited  by  a  burner  (6)  at  the  outlet  (3). 

A  violent  turbulent  motion  is  created  in  the  burning 
flow  of  fuel  and  gas  by  positioning  an  impedement  (4)  in 
the  flow  near  the  flame  base. 

Application  of  the  burner  (12)  in  a  drying  apparatus 
(14). 



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

f u e l   by  p r e p a r i n g   a  m i x t u r e   of   t h i s   f u e l   and  a  f l o w   of   o x y g e n  

c o n t a i n i n g   gas   and  by  i g n i t i n g   t h e   s ame .   Such   a  m e t h o d   i s  

g e n e r a l l y   known  and  i s   e m p l o y e d   in   v a r i o u s   l a r g e   h e a t i n g  

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

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

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

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

in   t h e   c o m b u s t i o n   g a s e s   a r e   l i k e l y   to   be  d a m a g e d   and  t h a t   t h e  

f u e l   m i x t u r e   can  be  i g n i t e d   o n l y   w i t h   d i f f i c u l t y .   R e m e d i e s  

f o r   some  of   t h e s e   d i s a d v a n t a g e s   a r e ,   f o r   e x a m p l e ,   a  l o n g  

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

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

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

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

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

c h a m b e r s   and  f o r   a p p l i c a t i o n s   in   w h i c h   t h e   f l a m e   comes   i n t o  

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

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

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

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



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

by  a r r a n g i n g   an  i m p e d e m e n t   in   s a i d   f l o w   n e a r   t h e   b a s e   of   t h e  

f l a m e .   In  o r d e r   t o   e n h a n c e   t h e   e f f e c t   a  r i c h   f u e l   m i x t u r e  

may  be  d i r e c t e d   to   an  i m p e d e m e n t ,   a f t e r   w h i c h   a  t u r b u l e n t  

f l o w   of   o x y g e n   c o n t a i n i n g   gas   i s   a d d e d .   In  t h i s   m a n n e r   t h e  

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

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

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

The  i n v e n t i o n   f u r t h e r m o r e   r e l a t e s   t o   an  a p p a r a t u s   f o r  

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

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

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

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

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

f e e d i n g   c o n d u i t s   f o r   an  o x y g e n  c o n t a i n i n g   gas   o p e n i n g   o u t   i n  

s a i d   c h a m b e r .  
1.  I t   i s   known  in   s u c h   an  a p p a r a t u s   to   p r o d u c e   a  t u r b u l e n c e  

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

c o m b u s t i o n   a i r   i s   s u p p l i e d   t h r o u g h   one  or   more   t a n g e n t i a l  

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

b l a d e s   i s   p r o v i d e d .   S u c h   an  a p p a r a t u s   p r o v i d e s ,   i t   i s   t r u e ,  

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

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

a r e   c a r r i e d   a l o n g   o v e r   a  l a r g e   d i s t a n c e .   In  o r d e r   to   a v o i d  

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

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

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

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

a l r e a d y   b u r n i n g   f l o w   o f   f u e l   and  g a s ,   so  t h a t   an  i n t i m a t e  

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

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

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

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

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

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

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

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

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



t h e   o x y g e n   c o n t a i n i n g   gas   i s   s u p p l i e d   in   two  o r   more   p h a s e s ,  

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

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

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

f e e d i n g   c o n d u i t s   f o r   s e c o n d a r y ,   o x y g e n   c o n t a i n i n g   gas   in   o r d e r  

to   o b t a i n   i n t i m a t e   m i x i n g   of   t h e   f u e l   and  t h e   gas   and  t o  

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

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

s e c o n d a r y   gas   o p e n   o u t   in   t h e   c h a m b e r   in   an  i r r e g u l a r   a r r a y .  

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

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

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

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

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

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

s a i d   s u p p l y   t u b e s   so  as  to   o p e n   o u t   a t   an  a n g l e   of   900  t o  
60°  to   t h e   c e n t r e   l i n e   of   t h e   c o m b u s t i o n   c h a m b e r .  

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

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

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

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

s a i d   c h a m b e r .  

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

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

g e t   i n t o   t h e   m i x t u r e   t o   be  d r i e d .  

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

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

g a s e s   a r e   p a s s e d .   In  s u c h   a  m e t h o d   i t . h a s   b e e n   common  p r a c t i c e  

to   u s e   g a s e o u s   o r   l i q u i d   f u e l ,   when  c o n t a m i n a t i o n   of   t h e  

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

had   to   be  a v o i d e d .   By  u s i n g   a  b u r n i n g ,   i r r e g u l a r l y   t u r b u l e n t  

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

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

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

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

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   more   f u l l y   w i t h   r e f e r e n c e  

to   t h e   d r a w i n g .  



F i g .   1  i s   a  s c h e m a t i c ,   a x i a l   s e c t i o n a l   v i e w   of   a  b u r n e r  

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   i n   a  p r e f e r r e d   e m b o d i m e n t .  

F i g .   2  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   on  t h e   l i n e   I I - I I  

in   F i g .   1 .  

P i g .   3  i s   a  s c h e m a t i c ,   a x i a l   s e c t i o n a l   v i e w   of   a  s i m -  

p l i f i e d   e m b o d i m e n t   of   t h e   b u r n e r   i n   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 .  

F i g .   4  i s   a  s i d e   e l e v a t i o n   o f   a  d r y i n g   d rum  p r o v i d e d   w i t h  

a  b u r n e r   as  shown  in   F i g .   1 .  

F i g s .   1  and   2  show  a  c y l i n d r i c a l   c o m b u s t i o n   c h a m b e r   1 ,  

in   w h i c h   o p e n   o u t   a x i a l l y   a  f e e d i n g   c o n d u i t   2  f o r   p o w d e r e d ,  

s o l i d   f u e l  a n d   a i r   as  a  t r a n s p o r t   gas   a t   3.  D i r e c t l y   in   f r o n t  

o f   t h e   o p e n i n g   3  an  i m p a c t   p l a t e   4  i s   d i s p o s e d   t r a n s v e r s e l y  

of   t h e   a x i a l   d i r e c t i o n   of   t h e   f e e d i n g   c o n d u i t   2,  s a i d   i m p a c t  

p l a t e   b e i n g   c o n n e c t e d   by  means   of   t h r e e   s u p p o r t s   5  so  as  t o  

be  a x i a l l y   d i s p l a c e a b l e .   B e t w e e n   t h e   i m p a c t   p l a t e   4  and  t h e  

o p e n i n g  3   an  a u x i l i a r y   or   i g n i t i o n   b u r n e r   6  l a t e r a l l y   e x t e n d s  

a c r o s s   t h e   w a l l   o f   t h e   c o m b u s t i o n   c h a m b e r   1  in   o r d e r   t o  

i g n i t e   a n d ,   i f   n e c e s s a r y   to   m a i n t a i n   t h e   f l a m e   of   t h e   s t r e a m  

of   f u e l   and  a i r   b e f o r e   a t t a i n i n g   t h e   i m p a c t   p l a t e .   As  a  

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

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

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

A l t o u g h   t h e   i m p a c t   p l a t e   4  i s   shown  i n   t h e   f o r m   of   a  

f l a t ,   r o u n d   d i s c ,   t h e   c i r c u m f e r e n c e   may  be  w a v e - s h a p e d   and  a s  

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

c o m b u s t i o n   c h a m b e r   1  p a r t l y  l a s   a  d o u b l e   w a l l   so  t h a t   b e t w e e n  

t h e   c o n c e n t r i c   i n n e r   and   o u t e r   w a l l s   7,  1  an  a n n u l a r   c h a n n e l  

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

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

of   t h e   a i r   b e y o n d   t h e   i m p a c t   p l a t e   4 .  

At  t h e   o u t f l o w   t h e   a n n u l a r   c h a n n e l   i s   c l o s e d   by  a  r i n g   9 

in   w h i c h   a  p l u r a l i t y   of   o u t l e t   t u b e s   10  m a i n l y   e x t e n d i n g  

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

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

a i r   and  an  i n t i m a t e   m i x i n g   w i t h   t h e   b u r n i n g   m i x t u r e   a r e  

o b t a i n e d .  



F i g .   3  shows   a  s i m p l i f i e d   e m b o d i m e n t   of   t h e   d e v i c e  

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

d e s i g n a t e d   by  t h e   same  r e f e r e n c e   n u m e r a l s   as  in   F i g s .   1  and  2 .  

In  t h i s   e m b o d i m e n t   t h e   o p e n i n g   of   t h e   a n n u l a r   c h a n n e l   8 

i s   l o c a t e d   b e y o n d   a  s e c o n d   a n n u l a r   i m p a c t   p l a t e   11,  w h i c h   h a s  

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

s e c o n d   i m p a c t   p l a t e   11  p r e v e n t s   t h e   b u r n i n g   m i x t u r e   f r o m  

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

F i g .   4  s h o w n s   an  e x a m p l e   of   a p p l i c a t i o n   f o r   w h i c h   t h e  

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

i . e .   a  b u r n e r   f o r   a  d r y i n g   d r u m .  

The  b u r n e r   12,  w h i c h   may  be  c o n s t r u c t e d   in   t h e   m a n n e r  

i l l u s t r a t e d   in   F i g s .   1,  2  or   3,  i s   a r r a n g e d   s u b s t a n t i a l l y  

a x i a l l y   in   a  h e a d   w a l l   13  of   a  r o t a t i n g   d rum  14.  T h i s   d r u m  

14  i s   s u p p o r t e d   in   a  c o n v e n t i o n a l   m a n n e r   on  r o l l e r s   15,  i t s  

a x i s   b e i n g   h o r i z o n t a l .   The  m a t e r i a l   to   be  d r i e d   i s   l e d   v i a   t h e  

s u p p l y   d e v i c e   16  shown  s c h e m a t i c a l l y   in   c o u n t e r f l o w   to   t h e  

c o m b u s t i o n   g a s e s   t h r o u g h   t h e   d rum  14  and  c o n d u c t e d   o u t   of   i t  

on  t h e   s i d e   of   t h e   b u r n e r   12  t h r o u g h   an  o u t l e t   17  p r o v i d e d  

on  t h e   h e a d   w a l l .   D e s p i t e   t h e   r e l a t i v e l y   s h o r t   d i s t a n c e  

c o v e r e d   by  t h e   b u r n i n g   m i x t u r e   b e f o r e   i t   comes   i n t o   c o n t a c t  

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

t h i s   m i x t u r e   w i l l   n o t   or   o n l y   h a r d l y   be  f o u n d   in   t h e   d r i e d  

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

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

shown  c o m p r i s i n g   a  d rum  r o t a t i n g   a b o u t   i t s   a x i s ,   i t   i s ,   o f  

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

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

in   w h i c h   t h e   m a t e r i a l   to   be  d r i e d   d r o p s   a c r o s s   t h e   h o t   g a s e s  

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

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

w i t h   t h e   h o t   g a s e s   in   a  w e l l   d i s t r i b u t e d   s t a t e .  



1.  A  m e t h o d   o f   b u r n i n g   p o w d e r e d   f u e l   by  p r e p a r i n g   a  

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

by  i g n i t i n g   t h i s   m i x t u r e , c h a r a c t e r i z e d   in  t h a t   a  v i o l e n t  

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

gas   by  p o s i t i o n i n g   an  i m p e d e m e n t   in   t h e   f l o w   n e a r   t h e   f l a m e  

b a s e .  

2 .  T h e   m e t h o d   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d   i n  

t h a t   a  r i c h   m i x t u r e   i s   g u i d e d   a g a i n s t   an  i m p e d e m e n t   and   t h e r e -  

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

3.  The  m e t h o d   a c c o r d i n g   to   c l a i m   2,  c h a r a c t e r i z e d   in   t h a t  

s a i d   s e c o n d a r y   f l o w   of   gas   c o n t a i n i n g   o x y g e n   i s   d i r e c t e d ,   a t  

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

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

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

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

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

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

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

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

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

s u p p o r t -   or   i g n i t i o n   b u r n e r .  

5.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   4,  c h a r a c t e r i z e d   by  a  



c e n t r a l   b a f f l e   p l a t e   and  an  a n n u l a r   b a f f l e   p l a t e   a t   a  l a r g e r  

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

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

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

6.  A p p a r a t u s   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 z e d   in   t h a t  

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

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

of   gas   c o n t a i n i n g   o x y g e n .  

7.  A p p a r a t u s   a c c o r d i n g   to   a n y  o n e   of   c l a i m s   4,  5  or   6 ,  

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

s e c o n d a r y   f l o w   of   gas   c o n t a i n i n g   o x y g e n   o p e n   i n t o   s a i d  

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

8.  A p p a r a t u s   a c c o r d i n g   t o   a n y  o n e   of   t h e   c l a i m s   3 - 7 ,  

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

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

d i r e c t i o n s ,   r e s p e c t i v e l y ,   e n c l o s i n g   a n g l e s   b e t w e e n   90°   a n d  
60°  w i t h   t h e   a x i s   of   s a i d   c h a m b e r .   - 

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

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

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

c h a r a c t e r i z e d   in   t h a t   t h e   b u r n e r   i s   c o n s t i t u t e d   by  a n  

a p p a r a t u s   a c c o r d i n g   t o   a n y  o n e   o f   c l a i m s   3 - 8 .  

10.  A  m e t h o d   of   d r y i n g   m o i s t   m a t e r i a l   in   a  d r y i n g  

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

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

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

c o n t a i n i n g   o x y g e n .  
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