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©  Improvements  relating  to  air  heaters. 

©  An  air  heater  comprising  an  outer  shell  (10),  an  air  heating 
space  (11)  provided  within  said  shell  (10),  a  furnace  (12)  within 
said  shell  (10),  an  exhaust  flue  (22),  means  (18,  14,  20,  21) 
placing  said  furnace  (12)  in  communication  with  said  exhaust 
flue  (22),  means  (14a)  to  fire  said  furnace  (12)  and  means  (25) 
to  feed  air  to  be  heated  through  said  air  heating  space  (11). 
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An air heater comprising an outer shell  10), an air heating 
space  (11)  provided  within  said  shell  (10),  a  furnace  (12)  within 
said  shell  (10),  an  exhaust  flue  (22),  means  (18,  14,  20,  21) 
placing  said  furnace  (12)  in  communication  with  said  exhaust 
flue  (22),  means  (14a)  to fire  said  furnace  (12)  and  means  (25) 
to  feed  air  to  be  heated  through  said  air  heating  space  (11). 



T h i s   i n v e n t i o n   r e l a t e s   to  an  a i r   h e a t e r .  

An  o b j e c t   of  the   i n v e n t i o n   is  to  p r o v i d e   a  new  a n d  

i m p r o v e d   a i r   h e a t e r .  

A c c o r d i n g   to  the   i n v e n t i o n   we  p r o v i d e   an  a i r   h e a t e r  

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

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

e x h a u s t   f l u e ,   means  to  f i r e   t he   f u r n a c e   and  means   to  f e e d  

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

The  means   to  f i r e   t he   f u r n a c e   may  c o m p r i s e   a ' g r a t e  

f o r   s o l i d   f u e l   w i t h i n   the   f u r n a c e   and  means  to  f e e d   f u e l  

to  t h e   g r a t e .  

P r e f e r a b l y   at  l e a s t   one  p a s s   of  smoke  t u b e s   a r e  

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

w i t h   t he   a i r   h e a t i n g   s p a c e .  

P r e f e r a b l y   two  p a s s e s   of  such   smoke  t u b e s   a r e  

p r o v i d e d   one  p a s s   e x t e n d i n g   f rom  a  f i r s t   smoke  box,   a t  

t h e   r e a r   of  the   h e a t e r   and  in  c o m m u n i c a t i o n   w i t h   t h e  

f u r n a c e ,   to  a  s e c o n d   smoke  box  at  t he   f r o n t   of  t he   h e a t e r  

and  t h e   s e c o n d   p a s s   e x t e n d i n g   f rom  the   s e c o n d   smoke  b o x  

t o  t h e   e x h a u s t   f l u e .  

P r e f e r a b l y   b a f f l e s   a r e   p r o v i d e d   w i t h i n   t he   a i r   h e a t -  

ing  s p a c e   to  c a u s e   the   a i r   to  f o l l o w   a  t o r t u o u s   p a t h  

t h e r e i n .  



P r e f e r a b l y   means   are   p r o v i d e d   to  f e e d   f u e l   d o w n -  

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

o n t o   the   g r a t e   and  s a i d   means   may  c o m p r i s e   a  f u e l   f e e d  

t u b e   e x t e n d i n g   d o w n w a r d l y   t h r o u g h   t he   s h e l l ,   a i r   h e a t i n g  

s p a c e   and  the   r o o f   of  the   f u r n a c e .  

S o l i d   f u e l   f e e d   means   may  be  p r o v i d e d   w i t h i n   t h e  

t u b e .  

A  g r i t   a r r e s t o r   and  g r i t   r e f i r i n g   means   may  b e  

p r o v i d e d .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  more  d e t a i l  

by  way  of  e x a m p l e   w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g  

d r a w i n g s   w h e r e i n :  

FIGURE  1  i s   a  d i a g r a m m a t i c   l o n g i t u d i n a l   c r o s s  

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

i n v e n t i o n ;  

FIGURE  2  is   a  s e c t i o n   on  the   l i n e   2-2  of  F i g u r e   1 .  

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

o u t e r   s h e l l   10  w i t h i n   wh ich   an  a i r   h e a t i n g   s p a c e   11  i s  

d e f i n e d .   A  f u r n a c e   t u b e   12  of  c y l i n d r i c a l   c o n f i g u r a t i o n  

is   l o c a t e d   w i t h i n   the   s h e l l   and  has   a  g r a t e   13  t h e r e i n  

f o r   b u r n i n g   s o l i d   f u e l   wh ich   is  f ed   d o w n w a r d l y   o n t o   t h e  

g r a t e   13  t h r o u g h   a  f u e l   f e e d  t u b e   14.  The  t u b e   14 

e x t e n d s   d o w n w a r d l y   t h r o u g h   t he   s h e l l   10,  a i r   s p a c e   11  a n d  

r o o f   15  of  the   f u r n a c e   t u b e   12.  C o n v e n i e n t l y ,   means   1 4 a  

f o r   f e e d i n g   s o l i d   f u e l   o n t o   the   g r a t e   13  is  p r o v i d e d   i n  

the   t u b e   14  and  s c r e w   c o n v e y o r / p n e u m a t i c   m e a n s  

i l l u s t r a t e d   d i a g r a m m a t i c a l l y   at  14b  are   p r o v i d e d   to  f e e d  

f u e l   f rom  the   g r a t e   to  the   t u b e   1 4 .  

P r i m a r y   a i r   f o r   c o m b u s t i o n   of  t h e   f u e l   is   fed   to  t h e  

u n d e r s i d e   of  the   g r a t e   13  t h r o u g h   d u c t s   16  and  s e c o n d a r y  

a i r   i s   fed   t h r o u g h   the   t u b e   1 4 .  



Beyond  the   g r a t e   13  t he   f u r n a c e   t ube   12  c o n t i n u e s   a s  

a  c o m b u s t i o n   t u b e   17  and  c o m m u n i c a t e s   w i t h   a  f i r s t   s m o k e  

box  18  a t   t he   r e a r   of  the   h e a t e r   f rom  wh ich   a  f i r s t   p a s s  

of  smoke  t u b e s   19  e x t e n d   t o w a r d s   t he   f r o n t   of  t he   h e a t e r  

w h e r e   a  s e c o n d   smoke  box  20  is   l o c a t e d   f rom  wh ich   a  

s e c o n d   p a s s   of  smoke  t u b e s   21  e x t e n d   to  an  e x h a u s t   f l u e  

2 2 .  

The  smoke  t u b e s   19  and  21  a r e   f i n n e d   as  i n d i c a t e d   a t  

23  to  i m p r o v e   the   h e a t   t r a n s f e r   c h a r a c t e r i s t i c s   b e t w e e n  

the   smoke  t u b e s   and  the   a i r   to  be  h e a t e d   in  t h e  s p a c e   1 1 .  

In  a d d i t i o n   p a r t - c y l i n d r i c a l   b a f f l e s   24  a re   p r o v i d e d  

w i t h i n   the   s h e l l   10  to  p r o v i d e   a  t o r t u o u s  p a t h   f o r   a i r   t o  

be  h e a t e d   wh ich   is  fed  i n t o   t he   i n t e r i o r   of  t he   s h e l l  

t h r o u g h   t h r e e   i n l e t   d u c t s   25  and  wh ich   f o l l o w s   the   p a t h  

i n d i c a t e d   by  the   a r r o w s   in  F i g u r e   2  and  w h i c h   e x i t s   f r o m  

a  s i n g l e   e x i t   d u c t   26  l o c a t e d   a d j a c e n t   the   r e a r   of  t h e  

h e a t e r   so  t h a t   l o n g i t u d i n a l   as  w e l l   as  c i r c u m f e r e n t i a l  

f l o w   of  a i r   to  be  h e a t e d   o c c u r s .   A  b l o w e r   28  i s   p r o v i d e d  
to  f e e d   t he   a i r   t h r o u g h   the   s p a c e   11  a l o n g   the   a b o v e  

d e s c r i b e d   p a t h .  

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

a r r e s t i n g   means   29  at  t h e   r e a r   t h e r e o f   and  a  g r i t  

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

w h e r e b y   t h e   g r i t   is  r e i n t r o d u c e d   i n t o   t h e   f u r n a c e  

a d j a c e n t   the   f r o n t   end  t h e r e o f .  

I f   d e s i r e d   the   h e a t e r   may  be  f i r e d   w i t h   a  l i q u i d   o r  

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

p r o v i d e d   on  a  door   27  p r o v i d e d   at  t he   f r o n t   of  t h e  

h e a t e r .  

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

c o n v e n t i o n a l   p r a c t i c e ,   f o r   e x a m p l e ,   the   g r a t e   13  i s  

p r o v i d e d   w i t h   c o n v e n t i o n a l   end  w a l l   28  and  more  d e t a i l e d  

d i s c u s s i o n   of  the   c o n s t r u c t i o n   of  the   h e a t e r   is  n o t  

c o n s i d e r e d   n e c e s s a r y .  



1.  An  a i r   h e a t e r   c o m p r i s i n g   an  o u t e r   s h e l l ,   an  a i r  

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

w i t h i n   s a i d   s h e l l ,   an  e x h a u s t   f l u e ,   means   p l a c i n g   s a i d  

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

f i r e   s a i d   f u r n a c e   and  means   to  f e e d   a i r   to  be  h e a t e d  

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

2.  An  a i r   h e a t e r   a c c o r d i n g   to  C la im   1  w h e r e i n   s a i d  

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

f u e l   w i t h i n   t he   f u r n a c e   and  means   to  f e e d   f u e l   to  t h e  

g r a t e .  

3.  An  a i r   h e a t e r   a c c o r d i n g   to  C l a i m   2  w h e r e i n   means   a r e  

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

a i r   s p a c e   i n t o   s a i d   f u r n a c e   and  o n t o   s a i d   g r a t e .  

4.  An  a i r   h e a t e r   a c c o r d i n g   to  C l a i m   3  w h e r e i n   s a i d  

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

t h r o u g h   s a i d   s h e l l ,   a i r   h e a t i n g   s p a c e   and  s a i d '   r o o f   o f  

t h e   f u r n a c e .  

5.  An  a i r   h e a t e r   a c c o r d i n g   to  C l a i m   4  w h e r e i n   a  s o l i d  

f u e l   f e e d   means   is   p r o v i d e d   w i t h i n   s a i d   t u b e .  

6.  An  a i r   h e a t e r   a c c o r d i n g   to  C l a i m   5  w h e r e i n   a  g r i t  

a r r e s t o r   and  g r i t   r e f i r i n g   means  are  p r o v i d e d .  

7.  An  a i r   h e a t e r   a c c o r d i n g   to  C l a i m   1  w h e r e i n   at  l e a s t  

one  p a s s   of  smoke  t u b e s   a re   p r o v i d e d   w i t h i n   t he   s h e l l   i n  

h e a t   e x c h a n g e   r e l a t i o n s h i p   w i t h   t he   a i r   h e a t i n g   s p a c e .  

8.  An  a i r   h e a t e r   a c c o r d i n g   to  C l a i m   7  w h e r e i n   s a i d   a t  

l e a s t   one  p a s s   of  smoke  t u b e s   are   f i n n e d .  



9.  An  a i r   h e a t e r   a c c o r d i n g   to  C la im   7  w h e r e i n   t w o  

p a s s e s   of  s a i d   smoke  t u b e s   a r e   p r o v i d e d ,   one  p a s s  

e x t e n d i n g   f rom  a  f i r s t   smoke  box  at  t he   r e a r   of  s a i d  

h e a t e r   and  in  c o m m u n i c a t i o n   w i t h   s a i d   f u r n a c e ,   to  a  

s e c o n d   smoke  box,   a t   t he   f r o n t   of  s a i d   h e a t e r ,   and  t h e  

s e c o n d   p a s s   e x t e n d i n g   f rom  s a i d   s e c o n d   smoke  box  to  s a i d  

e x h a u s t   f l u e .  

10.  An  a i r   h e a t e r   a c c o r d i n g   to  C la im   1  w h e r e i n   b a f f l e s  

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

a i r   to  f o l l o w   a  t o r t u o u s   p a t h   t h e r e i n .  
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