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54)  EJECTOR  APPARATUS  OF  FLUIDIZED  BED  HEAT-TREATING  FURNACE. 
\wj  1  nis  invention  relates  to  an  ejector  apparatus  of  a  fluid- 
ized  bed  heat-treating  furnace  for  performing  heat-treatment 
of  a  work  A  put  into  a  fluidized  bed  (2)  by  circulating  an  ex- 
haust  gas  at  the  upper  layer  portion  of  a  retort  (1)  driven  by  a 
compressed  gas  and  enclosing  therein  the  fluidized  bed  (2) 

^  from  the  bottom  of  the  retort  (1)  to  its  inside  so  as  to  cause 
5  fluidization  of  the  fluidized  bed  (2).  The  main  body  (5a)  of  an 

ejector  (5)  consists  of  at  least  three  members  (7,  8,  9),  and  at 
3)  least  two  systems  of  compressed  gases  are  supplied  to  con- 9  tracting  portions  (8d,  9d)  from  compressed  gas  inlets  (12,  15) 9  defined  between  the  ejector  members  (7,  8,  9)  through  gaps 
y»  formed  between  the  ejector  members  (7,  8,  9).  The  gap  of 
£J  each  ejector  member  (7,  8,  9)  can  be  adjusted  suitably  by 

adjusting  means  (F,  G).  Therefore,  the  absorption  efficiency 
of  the  ejector  (5)  can  be  freely  adjusted  over  a  wide  range. 

Q  Since  a  centre  rod  of  a  prior  art  apparatus  does  not  exist,  the 
ejector  (5)  has  a  simple  structure  as  a  whole  and  is  moreover 

J,  compact. 
i l  
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S P E C I F I C A T I O N  

EJECTOR  APPARATUS  OF  FLUIDIZED  BED  HEAT-TREATING  FURNACE 

TECHNICAL  F I E L D  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  e j e c t o r   a p p a r a t u s  

and  more  p a r t i c u l a r l y   to  i m p r o v e m e n t   in  or  r e l a t i n g   to  a n  

e j e c t o r   a p p a r a t u s   u s a b l e   For  a  f l u i d i z e d   bed  t y p e   h e a t  

t r e a t m e n t   f u r n a c e .  

BACKGROUND  ART 

H i t h e r t o ,   v a r i o u s   k i n d s   of  f l u i d i z e d   bed  t y p e   h e a t  

t r e a t m e n t   f u r n a c e s   in  w h i c h   w o r k s   made  of  s t e e l   or  t he   l i k e  

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

f l u i d i z e d   bed  I n c l u d i n g   a  n u m b e r   of   f l u i d i z i n g   p a r t i c l e s   o f  

a l u m i n a   or  t h e   l i k e   m a t e r i a l   h a v e   been   p r o p o s e d   a l r e a d y   (  f o r  

e x a m p l e ,   r e f e r   to  o f f i c i a l   g a z e t t e s   of  J a p a n e s e   P a t e n t  

A p p l i c a t i o n   NO.  5 3 4 3 4 / 1 9 8 4   and  J a p a n e s e   U t i l i t y   M o d e l  

A p p l i c a t i o n   NO.  1 2 6 0 4 / 1 9 8 5 ) .  

F i g .   4  s c h e m a t i c a l l y   i l l u s t r a t e s   one  e x a m p l e   of  t h e  

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

Works  c  to  be  h e a t   t r e a t e d   a r e   pu t   in   a  f l u i d i z e d   bed  a  

a c c o m m o d a t e d   in  a  r e t o r t   b,  and  t he   f l u i d i z e d   bed  a  i s  

h e a t e d   up  to  a  h e a t   t r e a t m e n t   t e m p e r a t u r e   u n d e r   t h e   e f f e c t  

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

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

b o t t o m   of   t h e   same  v i a   a  p i p i n g   f  e x t e n d i n g   t h e r e b e t w e e n  

w i t h   an  e j e c t o r   e  d i s p o s e d   midway   of  t he   p i p i n g   f  .  E x h a u s t  

gas   g e n e r a t e d   in   t h e   u p p e r   p a r t   of  t h e   r e t o r t   b  i s  

i n t r o d u c e d   i n t o   t he   i n t e r i o r   of  t h e   r e t o r t   b  f rom  t h e   b o t t o m  

of  t h e   l a t t e r   v i a   t h e   e j e c t o r   e  to  a c t i v a t e   t h e   f l u i d i z e d  

bed  a  w h e r e b y   t h e   w o r k s   c  a r e   h e a t   t r e a t e d .  

In  a  c a s e   w h e r e   w o r k s   c  a r e   s u b j e c t e d   to  c a r b o n i z i n g  

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

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

to  t h e   d o w n s t r e a m   s i d e   of  t he   e j e c t o r   e  f rom  an  a l c o h o l   t a n k  

g  and  i t   i s   t h e n   i n t r o d u c e d   i n t o   t h e   i n t e r i o r   of   t h e   r e t o r t  

b  a l o n g   w i t h   e x h a u s t   gas   so  as  a l l o w   t he   f l u i d i z e d   bed  a  t o  

be  a c t i v a t e d .   To  t h i s   e n d ,   an  e j e c t o r   a p p a r a t u s   as  shown  i n  

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

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

S p e c i f i c a l l y ,   a  t a p e r e d   c e n t e r   rod   g  i s   d i s p o s e d   a l o n g  

t h e   c e n t e r   a x i s   of   an  e j e c t o r   body   e '   to  fo rm  a  t h r o t t l e  

p o r t i o n   h  b e t w e e n   t h e   e j e c t o r   body   e '   and  t he   c e n t e r   rod   g .  

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

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

p o r t i o n   h  so  as  to  p e r m i t   c o m p r e s s e d   gas   or  a i r   ( h e r e i n a f t e r  

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

t h e   t h r o t t l e   p o r t i o n   h  v i a   t h e   i n l e t   p o r t   k.  As  t h e  
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c o m p r e s s e d   gas   i s   i n t r o d u c e d   i n t o   t he   t h r o t t l e   p o r t i o n   h  

t h r o u g h   the   i n l e t   p o r t   k,  f l o w i n g   of  t he   e x h a u s t   gas   i n t o  

t h e   e j e c t o r   e  v i a   an  e x h a u s t   gas   i n l e t   p o r t   i  i s   a c c e l e r a t e d  

so  t h a t   t he   e x h a u s t   gas   l e a v i n g   an  e x h a u s t   gas   o u t l e t   p o r t   J. 

i s   i n t r o d u c e d   i n t o   t he   i n t e r i o r   of  t he   r e t o r t   b  t o  

r e p e a t e d l y   c i r c u l a t e   t h r o u g h   t he   l a t t e r .   A  f l o w   r a t e   of  t h e  

e x h a u s t   gas   can   be  a d j u s t e d   by  v a r y i n g   a  p r e s s u r e   of   t h e  

c o m p r e s s e d   gas   to  f l o w   v i a   t he   i n l e t   p o r t   k .  

When  t he   w o r k s   c  a r e   s u b j e c t e d   to  c a r b o n i z i n g   t r e a t m e n t  

in  t he   p r e s e n c e   of  a l c o h o l   u s i n g   the   c o n v e n t i o n a l   e j e c t o r   e  

as  c o n s t r u c t e d   in   t he   a b o v e - d e s c r i b e d   m a n n e r ,   c a r b o n  

i n v o l v e d   in  a l c o h o l   t e n d s   to  be  a d h e s i v e l y   d e p o s i t e d   on  t h e  

i n n e r   w a l l   s u r f a c e   of   t he   p i p i n g   f  and  t h e   i n n e r   w a l l  

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

t h e   e x h a u s t   g a s .   As  a  r e s u l t ,   t h e r e   a r i s e   p r o b l e m s   t h a t  

a c t i v a t i n g   of  t he   f l u i d i z e d   bed  a  i s   d e g r a d e d   and  a n  

a b s o r p t i v e   e f f i c i e n c y   i s   r e d u c e d .  

As  t he   p i p i n g   f  h a v i n g   t h e   e j e c t o r   e  j o i n t e d   t h e r e t o   i s  

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

t e m p e r a t u r e   a p p e a r i n g   a c r o s s   t he   e j e c t o r   e,  a  l a r g e  

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

a d j u s t m e n t   of  a  w i d t h   of  gap  a t   t he   c o m p r e s s e d   gas   i n l e t  

p o r t   k.  T h i s   c a u s e s   t h e   gap  to  be  v a r i e d ,   r e s u l t i n g   in   a n  

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

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

3 
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t h e   e j e c t o r   e  f l o w   t h r o u g h   a  s i n g l e   s y s t e m   l i n e ,   t he   r e s u l t  

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

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

A d d i t i o n a l l y ,   a n o t h e r   p r o b l e m   i s   t h a t   s i n c e   the   c e n t e r  

r o d   jg  i s   d i s p o s e d   a l o n g   t he   c e n t e r   l i n e   of  t he   e j e c t o r   b o d y  

e '   ,  t h e   e j e c t o r   e  i t s e l f   i s   f o r c i b l y   d e s i g n e d   in  l a r g e  
i 

d i m e n s i o n s   and  c o n s t i t u t e d   by  many  c o m p o n e n t s ,   i t   i s  

m a n u f a c t u r e d   a t   an  e x p e n s i v e   c o s t .  

The  p r e s e n t   i n v e n t i o n   has   b e e n   made  w i t h   t h e   f o r e g o i n g  

b a c k g r o u n d   in   mind  and  i t s   o b j e c t   r e s i d e s   in   p r o v i d i n g   a n  

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

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

a d j u s t e d   as  r e q u i r e d   o v e r   a  w ide   r a n g e   and  s t r u c t u r e   of  t h e  

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

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

DISCLOSURE  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  e j e c t o r   a p p a r a t u s   f o r  

a  f l u i d i z e d   bed  t y p e   h e a t   t r e a t m e n t   f u r n a c e   w h e r e i n   a n  

e j e c t o r   body   i s   c o n s t i t u t e d   by  a t   l e a s t   t h r e e   e j e c t o r  

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

two  s y s t e m   l i n e s   a r e   s u p p l i e d   v i a   c o m p r e s s e d   gas   i n l e t   p o r t s  

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

gaps   f o r m e d   b e t w e e n   a d j a c e n t   e j e c t o r   m e m b e r s .   The  g a p s  

b e t w e e n   a d j a c e n t   e j e c t o r   m e m b e r s   can   be  a d j u s t e d   as  r e q u i r e d  
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by  p r o p e r l y   a c t u a t i n g   a d j u s t i n g   means   w h e r e b y   an  a b s o r p t i v e  

e f f i c i e n c y   of  t he   e j e c t o r   a p p a r a t u s   can  be  a d j u s t e d   o v e r   a  

wide  r a n g e .   S i n c e   t he   e j e c t o r   a p p a r a t u s   i s   n o t   p r o v i d e d  

w i t h   a  c e n t e r   rod  as  i s   t he   c a s e   w i t h   t he   c o n v e n t i o n a l  

e j e c t o r   a p p a r a t u s ,   s t r u c t u r e   of  t h e   w h o l e   e j e c t o r   a p p a r a t u s  

can  be  s i m p l i f i e d   and  d e s i g n e d   in  s m a l l e r   d i m e n s i o n s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  c i r c u i t   d i a g r a m   f o r   a  f l u i d i z e d   bed  t y p e  

h e a t   t r e a t m e n t   f u r n a c e   h a v i n g   an  e j e c t o r   a p p a r a t u s   i n  

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

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

a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n .  

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

v i e w e d   in  t he   d i r e c t i o n   i d e n t i f i e d   by  a r r o w   m a r k s   I I I   i n  

F i g .   2 .  

F i g .   4  i s   a  s c h e m a t i c   v i ew  of  a  f l u i d i z e d   bed  t y p e   h e a t  

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

u s e d   t h e r e f o r .  

F i g .   5  i s   a  s e c t i o n a l   v i e w   of  t h e   c o n v e n t i o n a l   e j e c t o r  

a p p a r a t u s .  

BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

Now,  t h e   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   in   a  

g r e a t e r   d e t a i l   h e r e i n a f t e r   w i t h   r e f e r e n c e   to  t h e  

5 
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a c c o m p a n y i n g   d r a w i n g s   w h i c h   i l l u s t r a t e   an  e m b o d i m e n t  

t h e r e o f .  

F i g .   1  i s   a  c i r c u i t   d i a g r a m   i l l u s t r a t i n g   a  f l u i d i z e d  

bed  t y p e   h e a t   t r e a t m e n t   f u r n a c e   h a v i n g   an  e j e c t o r   a p p a r a t u s  

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

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

f l u i d i z e d   bed  2  a c c o m m o d a t e d   t h e r e i n   w h i c h   i n c l u d e s   a  

h e a t i n g   c h a m b e r   3  r o u n d   t h e   p e r i p h e r y   t h e r e o f .  

The  u p p e r   p a r t   of   t h e   r e t o r t   1  i s   c l o s e d   w i t h   a  f u r n a c e  

c o v e r   4  and  w o r k s   A  to  be  q u e n c h e d   a r e   a c c o m m o d a t e d   in  t h e  

i n t e r i o r   of  t h e   r e t o r t   1  by  o p e n i n g   t h e   f u r n a c e   c o v e r   4 .  

The  b o t t o m   of   t he   r e t o r t   1  i s   c o n n e c t e d   to  t h e   u p p e r   p a r t   o f  

t h e   same  v i a   a  p i p i n g   6  e x t e n d i n g   t h e r e b e t w e e n   w h i c h   has   a n  

e j e c t o r   5  d i s p o s e d   midway   of   t h e   p i p i n g   6  so  t h a t   e x h a u s t  

gas   g e n e r a t e d   in   t he   u p p e r   p a r t   of   t he   r e t o r t   1  i s   b l o w n  

i n t o   t h e   i n t e r i o r   of  t he   r e t o r t   1  f rom  t he   l o w e r   p a r t   of  t h e  

l a t t e r   in   o r d e r   to  a s s u r e   t h a t   t h e   e x h a u s t   gas   i s   r e p e a t e d l y  

c i r c u l a t e d   t h r o u g h   t he   r e t o r t   1  . 

As  shown  in   F i g .   2  w h i c h   i s   a  s e c t i o n a l   v i e w   of  t h e  

e j e c t o r   5  and  F i g .   3  w h i c h   i s   a  f r o n t   v i ew   of  t h e   same  a s  

v i e w e d   in   t h e   d i r e c t i o n   r e p r e s e n t e d   by  a r r o w   m a r k s   I I I   i n  

F i g .   2,  t h e   e j e c t o r   5  i n c l u d e s   an  e j e c t o r   body   5a  w h i c h   i s  

d i v i d e d   i n t o   t h r e e   s e p a r a t e   m e m b e r s   7,  8  and  9 -  

The  e j e c t o r   member   7  l o c a t e d   on  t h e   u p s t r e a m   s i d e   a s  

v i e w e d   in   t h e   d i r e c t i o n   of   f l o w i n g   of  e x h a u s t   gas   i s   f o r m e d  
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w i t h   an  e x h a u s t   gas   i n l e t   p o r t   7a  w h i c h   i s   t a p e r e d   t o w a r d  

i t s   one  end  s i d e ,   a  t h r e a d e d   p a r t   7b  i s   f o r m e d   r o u n d   t h e  

p e r i p h e r y   of  t h e   o t h e r   end  and  an  a n n u l a r   r e c e s s   7c  i s  

f o r m e d   in   t h e   i n t e r i o r   t h e r e o f   to  be  o p e n e d   on  t h e   o t h e r   e n d  

s i d e .   A  n o z z l e   7d  i s   p r o t r u d e d   i n t o   t h e   i n t e r i o r   of  t h e  

a n n u l a r   r e c e s s   7c  in  s u c h   a  m a n n e r   t h a t   t h e   o t h e r   end  s i d e  

of   t h e   u p s t r e a m   i n l e t   p o r t   7a  i s   o p e n e d   a t   t he   f o r e   end  p a r t  

of  t he   n o z z l e   7d.  A  s m a l l e r   d i a m e t e r   p o r t i o n   8a  f o r m e d   o n  

one  end  s i d e   of  t he   m i d d l e   e j e c t o r   member  8  i s   r e m o v a b l y  

i n s e r t e d   i n t o   t he   f o r e   end  p a r t   of  t he   n o z z l e   7 b .  

A  p l u r a l i t y   of   0 - r i n g s   10  a d a p t e d   to  come  in  t i g h t  

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

7c  a r e   f i t t e d   o n t o   t he   o u t e r   p e r i p h e r a l   s u r f a c e   of  t h e  

s m a l l e r   d i a m e t e r   p o r t i o n   8a  of  t he   e j e c t o r   member  8  t o  

a s s u r e   g a s t i g h t n e s s   b e t w e e n   t h e   e j e c t o r   member   7  and  t h e  

m i d d l e   e j e c t o r   member  8.  In  a d d i t i o n ,   a  t a p e r e d   p o r t i o n   8 b  

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

d i a m e t e r   p o r t i o n   8a  f o r   a d j u s t a b l l y   f o r m i n g   a  gap  b e t w e e n  

t h e   o u t e r   p e r i p h e r a l   s u r f a c e   of   t he   n o z z l e   7d  and  t h e   i n n e r  

p e r i p h e r a l   s u r f a c e   of  t he   s m a l l e r   d i a m e t e r   p o r t i o n   8 a .  

The  t h r e a d e d   p o r t i o n   7b  f o r m e d   on  t h e   e j e c t o r   member  7 

Is   t h r e a d e d   in   t h e   o p p o s i t e   d i r e c t i o n   to  a  t h r e a d e d   p o r t i o n  

8c  f o r m e d   on  t h e   p e r i p h e r a l   s u r f a c e   on  t h e   one  end  s i d e   o f  

t h e   m i d d l e   e j e c t o r   member  8  and  a  n o z z l e   a d j u s t i n g   nu t   11  i s  

t h r e a d a b l l y   e n g a g e d   w i t h   b o t h   t h e   t h r e a d e d   p o r t i o n s   7b  a n d  

7 



0 3 1   3 6 6 9  

8c  so  t h a t   t h e   gap  b e t w e e n   t he   n o z z l e   7d  and  t h e   t a p e r e d  

p o r t i o n   8b  i s   a d j u s t e d   by  r o t a t i n g   t he   n o z z l e   a d j u s t i n g   n u t  

11  to  f r e e l y   a d j u s t   a  q u a n t i t y   of   c o m p r e s s e d   gas   (o r   a i r )   t o  

be  i n t r o d u c e d   f rom  a  c o m p r e s s e d   gas   i n l e t   p o r t   12  i n t o   a  

t h r o t t l e   p o r t i o n   8d  of  t h e   e j e c t o r   member   8.  I n c i d e n t a l l y ,  

a d j u s t i n g   means   F  f o r   a d j u s t i n g   a  gap  b e t w e e n   b o t h   t h e  

e j e c t o r   m e m b e r s   7  and  8  i s   c o n s t i t u t e d   by  t h e   t h r e a d e d  

p o r t i o n s   7b  and  8c  and  t h e   n o z z l e   a d j u s t i n g   n u t   11 

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

On  t h e   o t h e r   h a n d ,   t he   d o w n s t r e a m   s i d e   of   t h e   t h r o t t l e  

p o r t i o n   8d  a t   t h e   c e n t r a l   p a r t   of   t h e   e j e c t o r   member  8  i s  

d i v e r g e n t l y   f o r m e d   in   s u c h   a  m a n n e r   as  to  h a v e   a  g r a d u a l l y  

i n c r e a s e d   d i a m e t e r   so  t h a t   t h e   open   end  of   t h e   t h r o t t l e  

p o r t i o n   8d  h a v i n g   an  i n c r e a s e d   d i a m e t e r   i s   c o m m u n i c a t e d   w i t h  

t h e   f o r e   end  of   a  n o z z l e   8e  on  t h e   o t h e r   end  s i d e   of  t h e  

e j e c t o r   member   8.  The  n o z z l e   8e  i s   p r o t r u d e d   i n t o   t h e  

c e n t r a l   p a r t   of   an  a n n u l a r   r e c e s s   8f  w h i c h   i s   o p e n e d   a t   t h e  

o t h e r   end  s u r f a c e   of  t h e   e j e c t o r   member   8,  and  t h e   i n n e r  

p e r i p h e r a l   s u r f a c e   of   a  s m a l l e r   d i a m e t e r   p o r t i o n   9a  on  t h e  

one  end  s i d e   of   t h e   e j e c t o r   member   9  l o c a t e d   d o w n s t r e a m   o f  

t h e   e j e c t o r   member   8  i s   f i t t e d   o n t o   t h e   o u t e r   p e r i p h e r a l  

s u r f a c e   of   t h e   n o z z l e   8e.   I t   s h o u l d   be  n o t e d   t h a t   a  

p l u r a l i t y   of   O - r i n g s   13  a r e   l i k e w i s e   f i t t e d   o n t o   t h e   o u t e r  

p e r i p h e r a l   s u r f a c e   of   t h e   s m a l l e r   d i a m e t e r   p o r t i o n   9a  t o  

a s s u r e   g a s t i g h t n e s s   b e t w e e n   t h e   m i d d l e   e j e c t o r   member   8  a n d  
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t h e   e j e c t o r   member   8  l o c a t e d   d o w n s t r e a m   of  t he   f o r m e r   and  a  

t a p e r e d   p o r t i o n   9b  i s   f o r m e d   to  p r o v i d e   a  f r e e l y   a d j u s t a b l e  

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

d i a m e t e r   p o r t i o n   9a  and  t he   o u t e r   p e r i p h e r a l   s u r f a c e   of  t h e  

n o z z l e   8 e .  

A  t h r e a d e d   p o r t i o n   8g  on  t he   o u t e r   p e r i p h e r a l   s u r f a c e  

of  t he   e j e c t o r   member  8  on  t h e   o t h e r   end  s i d e   of  t h e   l a t t e r  

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

9c  on  t he   o u t e r   p e r i p h e r a l   s u r f a c e   of  t he   e j e c t o r   member  9 

on  t he   one  end  s i d e   of  t h e   l a t t e r ,   and  a  n o z z l e   a d j u s t i n g  

nu t   14  i s   t h r e a d a b l l y   e n g a g e d   w i t h   b o t h   t h e   t h r e a d e d  

p o r t i o n s   8g  and  9 c   T h u s ,   t he   gap  b e t w e e n   t he   n o z z l e   8e  a n d  

t he   t a p e r e d   p o r t i o n   9b  can   be  a d j u s t e d   by  r o t a t i n g   t h e  

n o z z l e   a d j u s t i n g   nu t   14  w h e r e b y   a-  q u a n t i t y   of  c o m p r e s s e d   g a s  

to  be  i n t r o d u c e d   f rom  a  c o m p r e s s e d   gas   i n l e t   p o r t   15  i n t o   a  

t h r o t t l e   p o r t i o n   9d  of  t h e   n o z z l e   member  9  can   be  a d j u s t e d   a s  

r e q u i r e d .   I n c i d e n t a l l y ,   a d j u s t i n g   means   G  f o r   a d j u s t i n g   t h e  

gas   b e t w e e n   b o t h   t h e   e j e c t o r   m e m b e r s   8  and  9  i s   c o n s t i t u t e d  

by  t he   t h r e a d e d   p o r t i o n s   8g  and  9c  and  t h e   n o z z l e   a d j u s t i n g  

n u t   14  t h r e a d a b l l y   e n g a g e d   w i t h   t he   l a t t e r .  

On  t h e   o t h e r   h a n d ,   a  t h r o t t l e   p o r t i o n   9d  a t   t h e   c e n t r a l  

p a r t   of   t h e   e j e c t o r   member   9  i s   f o r m e d ,   to  has   a  d i a m e t e r  

l a r g e r   t h a n   t h a t   of  t h r o t t l e   p o r t i o n   8d  of  t h e   m i d d l e  

e j e c t o r   member   8.  The  d o w n s t r e a m   s i d e   of  t h e   t h r o t t l e  

p o r t i o n   9d  i s   c o m m u n i c a t e d   w i t h   a  gas   o u t l e t   p o r t   9V  w h i c h  
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Is   d i v e r g e n t l y   f o r m e d   to  have   a  g r a d u a l l y   i n c r e a s e d  

d i a m e t e r .   To  c o m p e n s a t e   t h e   t h e r m a l   c o n t r a c t i o n   of   t h e  

p i p i n g   6,  t h e   gas   o u t l e t   p o r t   9f  i s   c o n n e c t e d   to  t h e   b o t t o m  

of  t h e   r e t o r t   1  v i a   a  f l e x i b l e   t u b e   35,  as  shown  in   F i g .   1 .  

In  F i g .   2,  r e f e r e n c e   n u m e r a l   16  d e s i g n a t e s   a  g u i d e   p i n  

f i t t e d   i n t o   t h e   r e s p e c t i v e   e j e c t o r   member s   7,  8  and  9  f o r  

p r e v e n t i n g   r e l a t i v e   r o t a t i o n   b e t w e e n   a d j a c e n t   e j e c t o r  

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

11  and  1 4 .  

F u r t h e r ,   in   F i g .   1,  r e f e r e n c e   n u m e r a l s   20  to  24  

d e s i g n a t e   a  gas   s u p p l y   s o u r c e   f o r   gas   to  be  p r o c e s s e d ,  

r e s p e c t i v e l y .   N2  gas   i s   s u p p l i e d   f rom  t he   s u p p l y   s o u r c e   2 0 ,  

a i r   i s   s u p p l i e d   f r o m   t h e   s u p p l y   s o u r c e   21,  C02  gas   i s  

s u p p l i e d   f r o m   t h e   s u p p l y   s o u r c e   22,   p r o p a n e   gas   i s   s u p p l i e d  

f r o m   t h e   s u p p l y   s o u r c e   23  and  a m m o n i a   gas   i s   s u p p l i e d   f r o m  

t h e   s u p p l y   s o u r c e   2 4 .  

Among  t h e s e   g a s e s ,   N2  gas   and  a i r   a r e   s u p p l i e d   to  t w o  

c o m p r e s s e d   gas   i n l e t   p o r t s   12  and  15  on  t he   e j e c t o r   5  ( s e e  

F i g .   2)  v i a   a  f l o w   m e t e r   26  and  f l o w   r a t e   a d j u s t i n g   v a l v e s  

272  a n d 2 7 ^   so  t h a t   t h e y   a r e   t h e n   s u p p l i e d   to  t h e   t h r o t t l e  

p o r t i o n s   8d  and  9d  f rom  t h e   c o m p r e s s e d   gas   i n l e t   p o r t s   12 

and  15.  A  p a r t   of   t h e   g a s e s   i s   s u p p l i e d   to  t h e   u p s t r e a m  

s i d e   of   t h e   e j e c t o r   5  v i a   a  s o l e n o i d   v a l v e   2 8 .  

In  a d d i t i o n ,   C02  gas   i s   s u p p l i e d   to  a  l o c a t i o n   on  t h e  

p i p i n g   6  s i t u a t e d   d o w n s t r e a m   of   t h e   e j e c t o r   5  v i a   a  f l o w  
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n e t e r   26,  p r o p a n e   and  ammonia   gas   a r e   s u p p l i e d   to  l o c a t i o n s  

3n  t he   p i p i n g   6  d o w n s t r e a m   of  t he   e j e c t o r   5  v i a   f l o w   m e t e r s  

16  and  s o l e n o i d   v a l v e s   29  and  30,  a  p a r t   of  a i r   i s   s u p p l i e d  

Lnto  t he   i n t e r i o r   of  t he   u p p e r   c h a m b e r   in   t he   r e t o r t   1  v i a   a  

3 o l e n o i d   v a l v e   44  and  a  p i p i n g   31  and  a n o t h e r   p a r t   of  a i r   i s  

s u p p l i e d   i n t o   t h e   i n t e r i o r   of  an  e x h a u s t   gas   d u c t   33  v i a   a  

p i p i n g   32.  I n c i d e n t a l l y ,   t h e   p a r t   of   a i r   w h i c h   has   b e e n  

s u p p l i e d   to  t he   e x h a u s t   gas   d u c t   33  i s   u s e d   as  c o m b u s t i o n  

a i r   when  e x h a u s t   gas   to  be  d i s c h a r g e d   f rom  t h e   r e t o r t   1  i n t o  

the  a t m o s p h e r e   i s   b u r n t   by  means   of  an  a f t e r b u r n e r   34  I n  

a r d e r   to  r e d u c e   an  a m o u n t   of   s m e l l y   ammon ia   in   t he   e x h a u s t  

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

N e x t ,   o p e r a t i o n   of  t h e   f l u i d i z e d   bed  t y p e   h e a t  

t r e a t m e n t   f u r n a c e   w i t h   t h e   a b o v e T d e s c r i b e d   e j e c t o r   a p p a r a t u s  

u sed   t h e r e f o r   and  s t r u c t u r e   of  t h e   same  w i l l   be  d e s c r i b e d  

be low  in  more  d e t a i l s .  

The  f l u i d i z e d   bed  2  in   t h e   r e t o r t   1  r e c e i v e s   h e a t  

g e n e r a t e d   in   t h e   h e a t i n g   c h a m b e r   3  so  t h a t   i t   i s   h e a t e d   u p  

to  t he   h i g h e s t   t e m p e r a t u r e   of   1200  " C .  

In  a  c a s e   w h e r e   t h e   a t m o s p h e r e   in  t h e   r e t o r t   1  i s   a n  

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

by  t he   f l o w   r a t e   a d j u s t i n g   v a l v e   27   ̂ 
i s   s u p p l i e d   i n t o   t h e  

i n t e r i o r   of  t h e   e j e c t o r   body  5a  t h r o u g h   t h e   c o m p r e s s e d   g a s  

i n l e t   p o r t   15  on  t he   e j e c t o r   body  5a  ( s e e   F i g .   2)  so  t h a t  

t h e   e j e c t o r   5  i s   d r i v e n   to  r e p e a t e d l y   c i r c u l a t e   t h e   e x h a u s t  

11 
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gas   t h e r e   t h r o u g h .  

N e x t ,   when  t h e   f u r n a c e   c o v e r   4  i s   o p e n e d   and  w o r k s   A  t o  

be  h e a t   t r e a t e d   a r e   t h e n   p u t   in   t h e   r e t o r t   1,  t h e   s o l e n o i d  

v a l v e   28  i s   o p e n e d   in   r e s p o n s e   to  a  s i g n a l   t r a n s m i t t e d   f r o m  

a  l i m i t   s w i t c h   40  f o r   d e t e c t i n g   o p e n i n g   and  c l o s i n g   of  t h e  

f u r n a c e   c o v e r   4  and  N2  gas   i s   t h e n   i n t r o d u c e d   i n t o   t h e  

u p s t r e a m   s i d e   of   t he   e j e c t o r   5  by  a  q u a n t i t y   e q u a l   to  o r  

more  t h a n   an  a m o u n t   of   a i r   to  be  s u c k e d   by  t he   e j e c t o r   5 .  

T h i s   p r e v e n t s   a i r   f rom  b e i n g   s u c k e d   by  t h e   e j e c t o r   5 .  

The  w o r k s   A  in   t he   r e t o r t   1  a r e   h e a t e d   up  to  a  h e a t  

t r e a t m e n t   t e m p e r a t u r e   by  c a u s i n g   the   f l u i d i z e d   bed  2  to  b e  

a c t i v a t e d   bu t   a  r e q u i r e d   a m o u n t   of   f l u i d i z i n g   gas   to  b e  

i n t r o d u c e d   i n t o   t h e   i n t e r i o r   of   t h e   r e t o r t   1  d i f f e r s   i n  

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

2 .  

S p e c i f i c a l l y ,   a  l a r g e   a m o u n t   of   f l u i d i z i n g   gas   i s  

r e q u i r e d   when  t h e   f l u i d i z e d   bed  2  has   a  l o w e r   t e m p e r a t u r e .  

On  t h e   c o n t r a r y ,   a  s m a l l   a m o u n t   of   f l u i d i z i n g   gas   i s  

r e q u i r e d   when  t h e   f l u i d i z i n g   bed  2  has   a  h i g h e r   t e m p e r a t u r e .  

As  l o n g   as  t h e   f l u i d i z e d   bed  2  i s   o p e r a t e d   a t   a  n o r m a l  

w o r k i n g   t e m p e r a t u r e ,   an  a m o u n t   of   c o m p r e s s e d   gas   to  be  f e d  

to  t h e   c o m p r e s s i o n   gas   i n l e t   p o r t   12  on  t h e   e j e c t o r   body  5 a  

Ls  a d j u s t e d   by  t h e   f l o w   r a t e   a d j u s t i n g   v a l v e   272  to  m a i n t a i n  

the   p r e d e t e r m i n e d   w o r k i n g   t e m p e r a t u r e .   When  t he   i n t e r i o r   o f  

the  r e t o r t   2  i s   c o o l e d ,   t h e   f l o w   r a t e   a d j u s t i n g   v a l v e   27   ̂ i s  

.2 
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a d d i t i o n a l l y   o p e n e d   to  i n c r e a s e   an  a m o u n t   of  f l u i d i z i n g   g a s .  

W h i l e   t h e   w o r k s   A  a r e   h e a t   t r e a t e d   in  t he   f l u i d i z e d   b e d  

2,  a  p r e s s u r e   of  f l u i d i z i n g   gas   i s   m o n i t o r e d   by  means   of   a  

p r e s s u r e   s w i t c h   11  d i s p o s e d   in   t he   p i p i n g   6.  I f   a  v a l u e   o f  

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

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

c i r c u i t   w h i c h   i s   no t   shown  in   t he   d r a w i n g   i s   a c t i v a t e d   t o  

i n t e r r u p t   f e e d i n g   of  c o m b u s t i b l e   gas   s u c h   as  ammon ia   or  t h e  

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

h e a t   g e n e r a t e d   in   t he   h e a t i n g   c h a m b e r   3  w h e r e b y   s a f e t y   o f  

t h e   w h o l e   s y s t e m   i s   a s s u r e d .  

As  shown  in   F i g .   2,  t he   e j e c t o r   5  i s   c o n s t i t u t e d   b y  

t h r e e   member s   7,  8  and  9  so  t h a t   g a p s   b e t w e e n   t h e   n o z z l e s   7d  

and  8e  and  t he   t a p e r e d   p o r t i o n s   8b  and  9b  can   be  f r e e l y  

a d j u s t e d   by  r o t a t i n g   t he   n o z z l e   a d j u s t i n g   n u t   11  b e t w e e n   t h e  

member s   7  and  8  and  t h e   n o z z l e   a d j u s t i n g   n u t   14  b e t w e e n   t h e  

m e m b e r s   8  and  9.  The  gap  on  t h e   n o z z l e   7d  s i d e   i s  

p r e v i o u s l y   a d j u s t e d   by  means   of   t he   n o z z l e   a d j u s t i n g   nu t   11 

in   o r d e r   to  a s s u r e   t h a t   t he   e j e c t o r   5  Is   o p e r a t e d   a t   a  

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

m a i n t a i n e d ,   f o r   e x a m p l e ,   in  t he   r a n g e   of  4  to  8  Kg/  cm  . 

A d d i t i o n a l l y ,   t he   gap  on  t he   n o z z l e   8e  s i d e   i s   p r e v i o u s l y  

a d j u s t e d   by  means   of  t h e   n o z z l e   a d j u s t i n g   n u t   14  in   o r d e r   t o  

a s s u r e   t h a t   t h e   e j e c t o r   5  i s   p r o p e r l y   o p e r a t e d   when  t h e  

f l u i d i z i n g   p r e s s u r e   i s   m a i n t a i n e d ,   f o r   e x a m p l e ,   in   t he   r a n g e  

13 
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or   4  to   «  Kg/  cm  and  t h e   t e m p e r a t u r e   in   t h e   f u r n a c e   i s  

c o o l e d   down  to  a  l e v e l   of   a b o u t   50  " C .  

In  a  c a s e   w h e r e   t h e   w o r k s   A  a r e   s u b j e c t e d   t o  

c a r b o n i z i n g ,   N2  gas   i s   i n t r o d u c e d   i n t o   t he   e j e c t o r   5  and  t h e  

p i p i n g   6  by  a c t u a t i n g   a  s w i t c h i n g   v a l v e   37,  a i r   i s  

i n t r o d u c e d   i n t o   them  by  a c t u a t i n g   a  s w i t c h i n g   v a l v e   38  a n d  

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

v a l v e   29  so  t h a t   t he   r e s u l t a n t   m i x t u r e   gas   i s   c a u s e d   to  f l o w  

in   t h e   i n t e r i o r   of   t h e   r e t o r t   1  and  a i r   i s   i n t r o d u c e d   i n t o  

t h e   u p p e r   c h a m b e r   a b o v e   t he   f l u i d i z e d   bed  2  by  o p e n i n g   a  

s o l e n o i d   v a l v e   4 4 .  

I t   s h o u l d   be  n o t e d   t h a t   a i r   i n t r o d u c e d   i n t o   t he   u p p e r  

c h a m b e r   in   t h e   r e t o r t   1  i s   i n t e n d e d   to  b u r n   c a r b o n i z i n g   g a s  

to  p r e v e n t   c a r b o n   f rom  b e i n g   a d h e s i v e l y   d e p o s i t e d   on  a  

f i l t e r   4 3 .  

N e x t ,   to  p r e v e n t   e x h a u s t   gas   f rom  b e i n g   s u c k e d   by  t h e  

e j e c t o r   5  w h i l e   t h e   a b o v e   o p e r a t i v e   s t a t e   ia   m a i n t a i n e d ,   N2 

gas  i n   s u p p l i e d   to  t h e   e j e c t o r   5  by  o p e n i n g   t h e   s o l e n o i d  

i / a l v e   28.   T h i s   c a u s e s   t h e   i n t e r i o r   of   t h e   e j e c t o r   5  to  b e  

gas  s e a l e d   in   t h e   p r e s e n c e   of   N2  gas   w h e r e b y   u n d e s i r a b l e  

r e d u c t i o n   of   an  a b s o r p t i v e   e f f i c i e n c y   due  to  a d h e s i o n   o f  

: a r b o n   or   t h e   l i k e   in   e x h a u s t   gas   to  t h e   i n t e r i o r   of  t h e  

s j e c t o r   5  can   be  p r e v e n t e d   r e l i a b l y .  

In  a  c a s e   w h e r e   t h e   w o r k s   A  a r e   s u b j e c t e d   to  n i t r i d i n g ,  

<2  gas   i s   s u p p l i e d   to  t h e   p i p i n g   6  f rom  t h e   s u p p l y   s o u r c e   2 0  
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by  o p e n i n g   t he   s w i t c h i n g   v a l v e   37,  C02  gas   i s   s u p p l i e d   to  i t  

f rom  the   s u p p l y   s o u r c e   22  by  o p e n i n g   t he   s w i t c h i n g   v a l v e   38  

and  ammonia   i s   s u p p l i e d   to  i t   f rom  t he   s u p p l y   s o u r c e   24  b y  

o p e n i n g   a  s o l e n o i d   v a l v e   30  w h e r e b y   t he   r e s u l t a n t   m i x t u r e  

gas   i s   c a u s e d   to  f l o w   i n t o   t h e   i n t e r i o r   of  t h e   r e t o r t   1  s o  

as  to  a l l o w   t he   f l u i d i z e d   bed  2  to  be  a c t i v a t e d   to  p e r f o r m  

n i t r i d i n g   t r e a t m e n t .   At  t h i s   momen t ,   s l u i c e   v a l v e s   45  a n d  

46  a r e   o p e n e d   so  t h a t   p r o p a n e   and  a i r   a r e   i n t r o d u c e d   i n t o  

t h e   e x h a u s t   d u c t   33  in   o r d e r   to  r e m o v e   s m e l l y   ammonia   b y  

b u r n i n g   t he   e x h a u s t   gas   to  be  d i s c h a r g e d   in   t h e   a t m o s p h e r e  

f rom  t he   e x h a u s t   d u c t   33  >  by  o p e r a t i n g   the   a f t e r b u r n e r   34.  - 

When  a m m o n i a   r e a c t s   w i t h   CO,,  gas   a t   a  t e m p e r a t u r e   i n  

t he   r a n g e   of  80  to  100  °C,  ammonium  c a r b o n a t e   s a l t   i s  

p r o d u c e d   in  t he   form  of  p o w d e r .   S i n c e   p r o d u c t i o n   of  s u c h  

s a l t   c a u s e s   t h e   p i p i n g   6  to  be  c l o g g e d   w i t h   i t ,   t h e r e   a r i s e s  

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

t e m p e r a t u r e   of   m i x t u r e   gas   i s   n o t   m a i n t a i n e d   w i t h i n   t h e  

a b o v e - n o t e d   r a n g e .   In  v i ew  of  t he   f a c t   as  m e n t i o n e d   a b o v e ,  

t h e   p r e s e n t   i n v e n t i o n   i s   c a r r i e d   ou t   in   a c c o r d a n c e   w i t h   t h e  

i l l u s t r a t e d   e m b o d i m e n t   in  w h i c h   C02  gas   and  ammon ia   a r e  

s e p a r a t e l y   i n t r o d u c e d   i n t o   t he   p i p i n g   6 .  

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

m a l f u n c t i o n   s u c h   as  c l o g g i n g   of  t h e   p i p i n g   6  w i t h   a m m o n i u m  

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

As  d e s c r i b e d   a b o v e ,   t he   p r e s e n t   i n v e n t i o n   p r o v i d e s   a n  
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e j e c t o r   a p p a r a t u s   w h e r e i n   an  e j e c t o r   body   i s   d i v i d e d   i n t o  

t h r e e   m e m b e r s   and  g a p s   b e t w e e n   a d j a c e n t   m e m b e r s   a r e   a d j u s t e d  

as  r e q u i r e d   by  means   of  n o z z l e   a d j u s t i n g   n u t s   or  t h e   l i k e  

means   w h i c h   s e r v e   to  j o i n t   t h e   a d j a c e n t   m e m b e r s   t o g e t h e r .  

T h i s   a r r a n g e m e n t   makes   i t   p o s s i b l e   to  a d j u s t   q u a n t i t i e s   o f  

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

a c t u a t i n g   n o z z l e   a d j u s t i n g   n u t s   or  t h e   l i k e   means   a n d  

t h e r e b y   a d j u s t   o v e r   a  w ide   r a n g e   q u a n t i t i e s   of  c o m p r e s s e d  

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

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

e f f i c i e n c y .  

F u r t h e r ,   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  

no  n e e d   of   p l a c i n g   a  c e n t e r   rod   a l o n g   t h e   c e n t e r   a x i s   of   t h e  

e j e c t o r   body   as  i s   t h e   c a s e   w i t h   a  c o n v e n t i o n a l   e j e c t o r  

a p p a r a t u s .   T h i s   e n a b l e s   t he   e j e c t o r   body  to  be  d e s i g n e d   a n d  

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

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

p r o v i d e d   a t   an  i n e x p e n s i v e   c o s t .  

When  N2  gas   or   t he   l i k e   i s   i n t r o d u c e d   i n t o   t he   e j e c t o r  

d u r i n g   h e a t   t r e a t m e n t   to  gas   s e a l   t h e   i n t e r i o r   of  t h e  

e j e c t o r ,   c a r b o n   or   t h e   l i k e   f o r e i g n   m a t e r i a l   i n v o l v e d   i n  

e x h a u s t   gas   i s   n o t   a d h e s i v e l y   d e p o s i t e d   on  t h e   i n n e r   w a l l  

s u r f a c e   of   t h e   e j e c t o r   body   and  t h e r e b y   r e d u c t i o n   of  a n  

a b s o r p t i v e   e f f i c i e n c y   d o e s   n o t   o c c u r .   In  a d d i t i o n ,   owing   t o  

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

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

p i p i n g   e x t e n d i n g   t h e r e b e t w e e n .   T h i s   a s s u r e s   t h a t   a n  

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

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

w h i c h   h a v e   b e e n   p r e v i o u s l y   a d j u s t e d   can  be  p r e v e n t e d  

r e l i a b l y .  

I t   s h o u l d   of  c o u r s e   be  u n d e r s t o o d   t h a t   t he   p r e s e n t  

i n v e n t i o n   s h o u l d   n o t   be  l i m i t e d   o n l y   to  t he   e m b o d i m e n t   w h i c h  

has   been   d e s c r i b e d   a b o v 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   bu t   v a r i o u s   c h a n g e s   or  m o d i f i c a t i o n s   may  b e  

s u i t a b l y   made  w i t h i n   t h e   s c o p e   of  t he   p r e s e n t   i n v e n t i o n   a s  

d e f i n e d   by  t h e   a p p e n d e d   c l a i m s .  

INDUSTRIAL  A P P L I C A B I L I T Y  

As  w i l l   be  r e a d i l y   a p p a r e n t   f rom  t h e   a b o v e   d e s c r i p t i o n ,  

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

e j e c t o r   a p p a r a t u s   a d a p t e d   to  be  u s e d   f o r   a  f l u i d i z e d   b e d  

t y p e   h e a t   t r e a t m e n t   f u r n a c e .  
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CLAIMS 

(1)  An  e j e c t o r   a p p a r a t u s   f o r   a  f l u i d i z e d   bed  t y p e   h e a t  

t r e a t m e n t   f u r n a c e   in   t h e   fo rm  of  a  r e t o r t   in   w h i c h   w o r k s   p u t  

in   a  f l u i d i z e d   bed  a r e   h e a t   t r e a t e d ,   s a i d   r e t o r t   b e i n g  

d r i v e n   by  c o m p r e s s e d   g a s e s   in   s u c h   a  m a n n e r   t h a t   an  e x h a u s t  

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

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

so  as  to  a l l o w   t h e   f l u i d i z e d   bed  to  be  a c t i v a t e d ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   e j e c t o r   a p p a r a t u s   i n c l u d e s ;  

an  e j e c t o r   body   d i v i d e d   i n t o   a t   l e a s t   t h r e e   member s   a s  

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

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

i n t e r i o r   t h e r e o f ,  

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

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

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

a d j u s t i n g   means   f o r   a d j u s t i n g   a  gap  b e t w e e n   r e s p e c t i v e  

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

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

(2)  An  e j e c t o r   a p p a r a t u s   f o r   a  f l u i d i z e d   bed  t y p e   h e a t  

t r e a t m e n t   f u r n a c e   as  c l a i m e d   in   c l a i m ,   c h a r a c t e r i z e d   in   t h a t  

s a i d   i n t r o d u c i n g   means   c o m p r i s e s   a  gap  b e t w e e n   r e s p e c t i v e  

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

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

gas   i n l e t   p o r t   w h i c h   i s   c o m m u n i c a t e d   w i t h   s a i d   g a p .  
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(3)  An  e j e c t o r   a p p a r a t u s   f o r   a  f l u i d i z e d   bed  t y p e   h e a t  

t r e a t m e n t   f u r n a c e   as  c l a i m e d   in   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   s a i d   a d j u s t i n g   means   c o m p r i s e s   t h r e a d e d   p o r t i o n s   f o r m e d  

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

m e m b e r s   c o n s t i t u t i n g   t h e   e j e c t o r   body  w h i c h   has   b e e n   d i v i d e d  

i n t o   a t   l e a s t   t h r e e   m e m b e r s   and  a  nu t   t h r e a d a b l l y   e n g a g e d  

w i t h   t he   a d j a c e n t   t h r e a d e d   p o r t i o n s .  

(4)  An  e j e c t o r   a p p a r a t u s   f o r   a  f l u i d i z e d   bed  t y p e   h e a t  

t r e a t m e n t   f u r n a c e   as  c l a i m e d   in   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   one  of  a d j a c e n t   t h r e a d e d   p o r t i o n s   f o r m e d   on  t h e   o u t e r  

p e r i p h e r a l   s u r f a c e s   of   t he   member s   c o n s t i t u t i n g   the   e j e c t o r  

body  w h i c h   has   been   d i v i d e d   i n t o   a t   l e a s t   t h r e e   m e m b e r s   i s  

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

p o r t i o n .  
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