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(54)  Improvements  relating  to  furnaces. 

The  invention  relates  to  a  solid  fuel  furnace  having  a 
fixed  grate  and  a  grate  mounted  within  the  furnace  chamber 
to  rake  the  ash  and  fuel  mechanically  to  remove  clinker from 
the  grate. 

The  grate  may  be  raked  in  strips  by  either  one  rake 
movable  transversely  or  a  plurality  of  separate  rakes. 
Alternatively,  the  rake  may  be  the  full  width  of  the  grate  and 
controlled  to  move  the  ash  and  live  fuel  by  discreet 
increments. 



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

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

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

At  p r e s e n t ,   a s h   i s   r e m o v e d   f r o m   t h e   g r a t e  

of   s u c h   a  f u r n a c e   e i t h e r   by  m a n u a l   r a k i n g   or   b y  

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

g r a t e   to  c a u s e   t h e   a s h   to  t r a v e l   a l o n g   or   t h r o u g h  

t h e   g r a t e   i n t o   an  a s h   r e c e i v i n g   s p a c e .  

One  known   p r i o r   a r t   d e v i c e   i s   t h e   s o - c a l l e d  

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

on  to  a  t r a v e l l i n g   g r a t e   a n d  o n c e   t h e   c o a l   r e a c h e s  

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

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

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

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

The  a s h   t h e n   d r o p s   o f f   t h e   g r a t e   i n t o   an  a s h   bed   l a y i n g  

b e n e a t h   t h e   end  of   t h e   g r a t e .   The  a s h   i s   r e m o v e d  

f r o m   t h e   f u r a n c e   on  a  c o n v e y o r   or  by  m e a n s   of  a  s c r e w .  

A n o t h e r   known  d e v i c e   i s   t h e   so  c a l l e d   d r o p  

t u b e   or  f r o n t   s p r e a d   f i x e d   g r a t e   s t o k e r .   In   t h i s  

d e v i c e ,  t h e   g r a t e   i s   f i x e d   and  c o a l   i s   f e d   f rom  a b o v e .  

The  b u r n e r   s y s t e m   i s   a u t o m a t i c   in   o p e r a t i o n   f o r   up  t o  

t w e l v e   h o u r s ,   b u t   a f t e r   t h i s   t i m e ,   t he   a s h   has   t o  

be  r e m o v e d   m a n u a l l y   f r o m   t h e   g r a t e .  

A  f u r t h e r   known  d e v i c e   w h i c h   a l s o   r e q u i r e s   t h e  



m a n u a l   r e m o v a l   of  a sh   i s   a  so  c a l l e d   c o k i n g   s t o k e r .  

Coa l   i s   p u s h e d   i n t o   t h e  f u r n a c e   by  a  ram  and  i s   m o v e d  

down  t h e   f u r n a c e   by  cam  d r i v e n   m o v e m e n t   of   t h e   g r a t e   b a r s .  

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

a  f i x e d   f u e l   g r a t e ,   a  m e c h a n i c a l   r a k e   and   a  c o n t r o l  

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

d i s p l a c e   t h e   a sh   and  f u e l   on  t h e   g r a t e .  

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

i s   a u t o m a t i c   and  t a k e s   p l a c e   p e r i o d i c a l l y . -  

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

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

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

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

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

s u b s e q u e n t l y   to   d i s p l a c e   s u c c e s s i v e   s e c t i o n s   by  a  

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

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

s e c t i o n .  

V a r i o u s   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   now  b e  

d e s c r i b e d   by  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 ,   i n   w h i c h :  

F i g u r e   1  i s   a  s e c t i o n   t h r o u g h   a  f u r n a c e   b u r n i n g  

s o l i d   f u e l ;  



F i g u r e   2  i s   a  s e c t i o n   t h r o u g h   a  f u r n a c e  

e m b o d y i n g   t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e s   2a  and  2b  show  p l a n   v i e w s   o f  

m o d i f i e d   r a k e s ,   i n c o r p o r a t i n g   s i d e   b l a d e s ;  -  

F i g u r e   3  i s   a  s c h e m a t i c   d i a g r a m   s h o w i n g  

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

F i g u r e   4  i s   a  s e c t i o n   t h r o u g h   a  f u r t h e r  

e m b o d i m e n t   of   t h e   i n v e n t i o n ;   a n d  

F i g u r e   5  i s   a  h o r i z o n t a l   s e c t i o n   t h r o u g h  

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

r a k e   i n   an  embodiment  of  t h e   i n v e n t i o n .  

F i g u r e   1  shows  a  t y p i c a l   f i r e b e d   a f t e r  

some  h o u r s   r u n n i n g   w i t h o u t   d e - a s h i n g .   S o l i d   f u e l ,  

u s u a l l y   c o a l ,   i s   f e d   i n t o   t h e   f u r n a c e   10  by  a  f e e d  

t u b e   12  w h i c h   may  be  i n   any  p o s i t i o n   i n   t h e   f u r n a c e  

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

in   t h e   t o p   r i g h t   h a n d   c o r n e r   as  v i e w e d .   The  c o a l  

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

c o m b u s t i o n   a i r   and  b u r n t .   I n   F i g u r e   1 ,  i t   can   b e  

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

a  c o n s i d e r a b l e   l a y e r   16  of  a s h   b u i l d s   up  on  t h e   g r a t e  

and  a  t h i n n e r   l a y e r   18  of  c o a l   r e s t s   on  t op   of  t h e  

a s h   l a y e r   16 .   The  ash   b u i l d s   up  i n   d e p t h s   a t   m o r e  

or   l e s s   t h e   same  r a t e   o v e r   t h e   e n t i r e   l e n g t h   a n d  

w i d t h   of  t h e   g r a t e .  

F i g u r e   2  shows  how  a  m e c h a n i c a l   r a k e ,   g e n e r a l l y  

. d e s i g n a t e d   20  and  c o m p r i s i n g   a  r a k e   b l a d e   22  and  a  r a k e  



boom  24  may  be  u s e d   to   r e m o v e   a s h   f r o m   t h e   g r a t e   1 4 .  

The  r a k e   20  may  p u l l ,   as  s h o w n   i n   t h e   r i g h t   h a n d  

p o r t i o n   of   F i g u r e   2,  or   p u s h   as   s h o w n   i n   t h e   l e f t  

h a n d   p o r t i o n   of   F i g u r e   2,  t h e   f u e l   and   a s h  b e d  

1 7  a l o n g   t h e   g r a t e   i n t o   an  a s h   r e c e p t a c l e   26 .   T h e  

a s h   may  be  s u b s e q u e n t l y   r e m o v e d   f r o m   t h e   r e c e p t a c l e  

2 6  b y   m a n u a l ,   m e c h a n i c a l ,   h y d r a u l i c   o r   p n e u m a t i c   m e a n s .  

The  r a k e   20  may  be  o p e r a t e d  i n   any   o f   a  v a r i e t y  

o f   w a y s .   I n   a  f i r s t   m e t h o d   of   o p e r a t i o n ,   t h e   r a k e  

may  s i m p l y   move  t h e   f u e l   and   a s h   b e d   17  p r o g r e s s i v e l y  

down  t h e   g r a t e .   In   a  s e c o n d   a l t e r n a t i v e   m o d e ,   t h e   r a k e  

may  be  u s e d   to   move  t h e   l i v e   f u e l   to   t h e   b a c k   o r   t h e  

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

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

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

and   l i v e   f u e l   may  be  r a k e d   o u t .   I n   t h i s   c a s e ,   t h e   r a k e  

may  be  a r r a n g e d   to   r a k e   t h e   f u e l   and   a s h   b e d   i n   s t r i p s  

l o n g i t u d i n a l l y   a l o n g   t h e   g r a t e   by  s u b d i v i d i n g   t h e   r a k e  

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

t h e   g r a t e   i t   c a n   be  r e i g n i t e d   f r o m   t h e   a d j a c e n t   s e c t i o n s .  

The  r a k e   20  may  h a v e   a  p l a n e   end   as  s h o w n  

i n   F i g u r e   2,  or   i t   may  be  b u c k e t   s h a p e d   to   p r e v e n t  

s i d e w a y s   m o v e m e n t   of   t h e   a s h .   P r e f e r a b l y ,   t h e   r a k e   b l a d e  

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

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

and  to  a l l o w   t h e   b l a d e   to  be  p i v o t e d   so  as  to   p a s s   a b o v e  

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



S u c h   an  a r r a n g e m e n t   of  a  p i v o t e d   b l a d e   i s   shown  i n  

F i g u r e   4 .   The  b l a d e   may  be  p i v o t e d   a r o u n d   p i v o t   3 0  

to  v a r y   t h e   a n g l e   of  i n c i d e n c e   of  t h e   r a k e   b l a d e  

on  t h e   f u e l   and  a s h   b e d .  

F i g u r e   2  a l s o   s h o w s   t h e   g u i d e   s y s t e m   f o r  

t h e   r a k e   boom  24.   The  F i g u r e   s h o w s  a   s i m p l e   t u b u l a r  

g u i d e   s y s t e m   30  and   t h e   boom  24  may  be  d r i v e n  

m e c h a n i c a l l y ,   p n e u m a t i c a l l y   or   h y d r a u l i c a l l y .  

D e p e n d i n g   u p o n   t h e   w i d t h   of  t h e   g r a t e ,   o n e ,  

two  or   m o r e - r a k e s   20  may  be  e m p l o y e d   i n   t h e   f u r n a c e  

10 .   A l t e r n a t i v e l y ,   t h e   r a k e   20  may  be  d r i v e n   o r  

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

m u l t i p l e   r a k e s .   The  f u r n a c e   10  may  be  p r e s s u r i s e d ,  

or  may  o p e r a t e   a t   a t m o s p h e r i c   or   s u b - a t m o s p h e r i c   p r e s s u r e .  

The  m e c h a n i c a l   r a k e   s y s t e m   may  be  a i r ,   gas   o r  

l i q u i d   c o o l e d   i n   o r d e r   to   be  a b l e   to  w i t h s t a n d   t h e  

h i g h   t e m p e r a t u r e s   w i t h i n   t h e   f u r n a c e   1 0 .  

F i g u r e   3  shows   an  a i r   c o o l e d   b l a d e   and  b o o m .  

A  c o o l i n g   a i r   i n l e t   34  i s   p r o v i d e d   i n   t h e   boom  24  and  t h e  

a i r   r u n s   a l o n g   t h e   boom,   i n t o   t h e   b l a d e   22  and  p a s s e s  

f r o m   t h e   l o w e r   e n d  o f   t h e   b l a d e   22  o n t o   t h e   g r a t e   1 4 .  

As  an  a l t e r n a t i v e   t o  . s u c h   c o o l i n g ,   t h e   r a k e   s y s t e m  

may  be  made  f rom  h e a t   r e s i s t a n t   m a t e r i a l .  

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

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



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

d e p o s i t e d   o n . t h e   bed   can   be  i g n i t e d .  

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

f u r n a c e   i s   i l l u s t r a t e d   i n   F i g u r e   5.  In   t h i s   s y s t e m   t h e   r a k e  

20  p e r i o d i c a l l y   c o m p l e t e s   a  c y c l e .   as  f o l l o w s :  

(1 )   The  l a s t ,   t h i c k e s t   i n c r e m e n t   of   a s h ,   w h i c h   i s   l o c a t e d  

i n   a  b u r n   o u t   zone  36,  i s   p u l l e d   i n t o   t h e   a s h   r e c e p t a b l e   2 6 .  

(2)   The  r a k e   boom  24  a d v a n c e s   and   p u l l s   t h e   n e x t   i n c r e m e n t  

of  a s h   and   f u e l   i n t o   t h e   b u r n   o u t   zone   3 6 .  

(3)   The  r a k e   20  p r o g r e s s i v e l y   w o r k s   down  t h e   g r a t e   m o v i n g  

e a c h   i n c r e m e n t   of  a sh   and  f u e l   a l o n g   t h e   g r a t e   by  one  i n c r e m e n t .  

A  v a r i a b l e   i n c i d e n c e   r a k e   b l a d e ,   as  d e s c r i b e d   a b o v e  

w i t h   r e s p e c t   to   F i g u r e   4,  p e r m i t s   t h e   b l a d e   to   be  l i f t e d   o v e r  

a s h   u n d i s t u r b e d   as  t h e   r a k e   a d v a n c e s .   I t   i s   to   be  n o t e d   t h a t  

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

t h e   o t h e r   e n d  o f   t h e  g r a t e   14,   i n   w h i c h   c a s e   t h e   r a k e   w i l l  

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

A n o t h e r   f e a t u r e   of  t h e   v a r i a b l e   i n c i d e n c e   b l a d e  

d e s c r i b e d   i n   r e s p e c t   of  F i g u r e   4  i s   t h a t   m o v e m e n t   of  t h e  

a s h   and   f e e d   b e d   17  i s   p e r m i t t e d   to   p r o d u c e   d e s i r e d  

m o v e m e n t s   and  l e v e l s   i n   t h e   b e d .  

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

m o v e m e n t   of  t h e   a s h   e i t h e r   by  s i d e w a y s   m o v e m e n t   of  t h e  

w h o l e   r a k e   and  boom  or   t h e   a t t a c h m e n t   of  v a r i a b l e   end   f i x e d  

i n c i d e n c e   s i d e   b l a d e s   to   t h e   r a k e   end   f i x e d   e i t h e r   to   t h e  

b l a d e   20  or   boom  24.  Such   s i d e   b l a d e s   ( 4 1 )   a r e   shown  i n  

F i g u r e s   2a  and  2b.   In   F i g u r e   2b  t h e   s i d e   b l a d e s   41  a r e  

f l u i d   c o o l e d .   By  t h e   a d o p t i o n   of  t h e s e  



v a r i a t i o n s   i t   i s   p o s s i b l e   to   move  some  or   a l l   of  t h e   a s h  

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

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

Ye t   a n o t h e r   v a r i a t i o n   w o u l d   a l l o w   t h e   r a k e   to   r o t a t e  

on  i t s   a x i s   by  90  d e g r e e s   so  t h a t   t h e   i n c i d e n c e   o f ' t h e  

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

t h e s e   m e t h o d s   t h e   a s h   may  be  r e m o v e d   t h r o u g h   a  n a r r o w   e x i t  

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

The  a b o v e   d e s c r i b e d   e m b o d i m e n t s   may  b e  v a r i e d   i n   a  

n u m b e r   of  o t h e r   ways  w i t h i n   t h e   s c o p e   of  t h e   i n v e n t i o n .  

F o r   e x a m p l e ,   t h e   r a k e   boom  24  may  be  t e l e s c o p i c   to   r e d u c e  

t h e   s p a c e   r e q u i r e m e n t s   of  t h e   s y s t e m .  

A n o t h e r   f e a t u r e   i s   t h a t   t h e   r a k e   may  be  p r o v i d e d   w i t h  

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

above   t h e   g r a t e .  

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

boom  24  c o u l d   be  p i v o t e d   a t   t h e   e n t r a n c e   40  to   t h e   f u r n a c e .  

U t i l i s i n g   t h i s   f e a t u r e ,   t h e   who le   r a k e   c o u l d   be  p i v o t e d  

and  r a i s e d   a b o v e   t h e   a s h   and  f u e l   bed   1 7 .  



1.  A  s o l i d   f u e l   f u r n a c e   c o m p r i s i n g   a  f i x e d   f u e l   g r a t e ,  

c h a r a c t e r i s e d   by  a  m e c h a n i c a l   r a k e   ( 2 0 )   and   a  c o n t r o l  

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

d i s p l a c e   t h e   a s h   and   f u e l   on  t h e   g r a t e .  

2.  A  s o l i d   f u e l   f u r n a c e   as  c l a i m e d   i n   C l a i m   1  w h e r e i n  

t h e   r a k e   c o m p r i s e s   a  b o o m   ( 2 4 )   and  a  b l a d e   ( 2 2 )   c o n n e c t e d  

to   t h e   e n d   of   t h e   b o o m ,   t h e   boom  b e i n g   r e c i p r o c a b l e  

p a r a l l e l   to   i t s   l o n g i t u d i n a l   a x i s .  

3.  A  s o l i d   f u e l   f u r n a c e   as  c l a i m e d   i n   C l a i m   2 .  w h e r e i n  

t h e   r a k e   ( 2 0 )   c o m p r i s i n g   t h e   boom  ( 2 4 )   and   b l a d e   ( 2 2 )   i s  

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

of  t h e   boom  to   e n a b l e   t h e   g r a t e   to   be  r a k e d   i n   p a r a l l e l  

s t r i p s .  

4 .   A  s o l i d   f u e l   f u r n a c e   a s  c l a i m e d   i n   C l a i m   2  c o m p r i s i n g  

a  p l u r a l i t y   of  r a k e s   ( 2 0 )   e a c h   c o m p r i s i n g   a  boom  and  a  

b l a d e   and   e a c h   o p e r a t i v e   to   r a k e   a  r e s p e c t i v e   s t r i p   of  t h e  

g r a t e .  

5.  A  s o l i d   f u e l   f u r n a c e   as  c l a i m e d   i n   C l a i m   2,  w h e r e i n  

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

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

r a k e   s u c h   t h a t   t h e   b l a d e   a d v a n c e s   t h e   a s h   and   l i v e   f u e l  

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

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

be  moved   ( F i g u r e   2 ) .  



6.  A  s o l i d   f u e l   f u r n a c e   as  c l a i m e d   i n   any  of  C l a i m s  

2  to   5,  w h e r e i n   t h e   b l a d e   ( 2 2 )   i s   f l a t .  

7.  A  s o l i d   f u e l   f u r n a c e   as  c l a i m e d   i n   any  of  C l a i m s  

2  to   5,  w h e r e i n   t h e   b l a d e   ( 2 2 )   i s   b u c k e t   s h a p e d .  

8.  A  s o l i d   f u e l   f u r n a c e   as  c l a i m e d   i n   any  of  C l a i m s  

2  to   7,  w h e r e i n   t h e   b l a d e   ( 2 2 )   i s   p i v o t a b l e   r e l a t i v e   t o  

t h e   boom  ( 2 4 )   w h e r e b y   to   e n a b l e   t he   h e i g h t   of  t h e   b l a d e  

a b o v e   t h e   g r a t e   to   be  a d j u s t e d   ( F i g u r e   4 ) .  

9.  A  s o l i d   f u e l   f u r n a c e   as  c l a i m e d   i n   any  of  C l a i m s  

2  to   8  w h e r e i n   t h e   or   e a c h   b l a d e   (22 )   i s  c o o l e d   by  a  f l o w  

of  g a s .  

10 .   A  s o l i d   f u e l   f u r n a c e   as  c l a i m e d   i n   any  p r e c e d i n g  

C l a i m ,   w h e r e i n   t h e   or   e a c h  r a k e  ( 2 0 )   i s   g u i d e d   by   r o l l e r s  

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

- 1 1 .   A  s o l i d   f u e l   f u r n a c e   as  c l a i m e d   i n   any  p r e c e d i n g  

C l a i m ,   w h e r e i n   t h e   or   e a c h   r a k e   (20)   i s   r o t a t a b l e   a b o u t  

i t s   own  a x i s   to   v a r y   t h e   d e g r e e   of  p e n e t r a t i o n   of  t h e  

b l a d e   i n t o   t h e   a sh   and  f u e l . '  

12.   A  s o l i d   f u e l   f u r n a c e   as  c l a i m e d   i n   C l a i m   2  w h e r e i n  

t h e   boom  arm  (24 )   i s   p i v o t e d   to   e n a b l e   t h e   b l a d e   to   b e  

r a i s e d   and  l o w e r e d   r e l a t i v e   to   t h e   g r a t e .  
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