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@  Oas  atmosphere  heating  furnace. 
In  a  continuous  heating  furnace,  particularly  in  a  pre- 

heating  chamber  (A)  thereof,  forced  hot  gas  flow  of  an 
atmosphere  gas  is  caused  to  take  place  to  heat  articles 
rapidly.  The  gas  flow  which  takes  place  transversely  to  a 
longitudinal  axis  of  the  furnace,  retards  an  axial  flow  of  the 
atmosphere  gas.  This  retardation  is  lessened  by  having  the 
gas  flow  partially  diverted  as  branch  streams  towards  an 
intake  opening  of  the  furnace  by  means  of  novel  baffle  plate 
or  vane  means  (4)  which  are  provided  in  the  preheating 
chamber  (A)  so  as  to  be  outside  the  path  (10)  of  motion  of 
articles  through  the  chamber  (A)  and  within  the  hot  gas  flow 
paths. 



Background   of  t h e  I n v e n t i o n  

This  i n v e n t i o n   is  to  p r o v i d e   a  h e a t i n g   f u r n a c e   h a v i n g  

such  means  which  can  a d j u s t a b l y   c o n t r o l   a  f low  of  gas  a t m o s -  

phe re   w i t h i n   the  f u r n a c e .   More  s p e c i f i c a l l y ,   t h i s   i n v e n t i o n  

is  to  p r o v i d e ,   to  a  c o n t i n u o u s   gas  a t m o s p h e r e   h e a t i n g   f u r n a c e  

c o n s i s t i n g   of  a  p r e h e a t i n g   chamber ,   a  chamber  for   hea t   t r e a t -  

ment  such  as  b r a z i n g ,   and  a  c o o l i n g   chamber ,   wi th   means  f o r  

a d j u s t a b l y   c o n t r o l l i n g   a  flow  d i r e c t i o n   and  amount  of  a n  

a t m o s p h e r e   gas  which  has  been  s u p p l i e d   i n to   the  f u r n a c e   a n d  

is  c i r c u l a t e d   w i t h i n   one  or  both  of  the  p r e h e a t i n g   and  c o o l i n g  

chambers   by  fan  means  in  a  d i r e c t i o n   t r a n s v e r s e   to  and  s u b s t a n -  

t i a l l y   at  a  r i g h t   ang le   wi th   the  l o n g i t u d i n a l   a x i s   of  t h e  

f u r n a c e   so  as  to  be  r e p e a t e d l y   in  c o n t a c t   wi th   h e a t i n g   o r  

c o o l i n g   means  in  the  c h a m b e r s ,   h e a t e d   or  c o o l e d   t h e r e b y ,   a n d  

in  c o n t a c t   e f f i c i e n t l y   wi th   a r t i c l e s   under   the  h e a t   t r e a t m e n t .  

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

m e n t i o n e d   above  and  as  i l l u s t r a t e d   in  Fig .   1  which  shows  a s  

an  example  of  t h i s   i n v e n t i o n   a  h e a t i n g   f u r n a c e   fo r   b r a z i n g  

aluminum  a r t i c l e s ,   employs  a  gas  a t m o s p h e r e   of  N2  gas  a n d  

so  on  of  a  high  p u r i t y   for   the  p r e v e n t i o n   of  o x i d a t i o n   o f  

aluminum  a r t i c l e s   and  b r a z i n g   m a t e r i a l s   a p p l i e d   t h e r e t o .   I n  

o r d e r   to  keep  the  p u r i t y   of  such  gas  a t m o s p h e r e ,   the  f u r n a c e  



employs  a  m e t a l l i c   muf f l e   c a s e ,   or  i nne r   wa l l s   of  the   f u r n a c e  

which  are  made  from  r e f r a c t o r y   m a t e r i a l s ,   are  l i n e d   w i t h  

m e t a l s .   In  case   of  the  f u r n a c e   u t i l i z i n g   a  m u f f l e ,   t h e  

h e a t i n g   of  a  gas  a t m o s p h e r e   and  c o n s e q u e n t l y   of  a r t i c l e s  

p a s s i n g   t h r o u g h   sa id   gas  a t m o s p h e r e   is  made  i n d i r e c t l y   b y  

h e a t i n g   means  which  are  l o c a t e d   o u t s i d e   the  m u f f l e   ( t h e  

h e a t i n g   means  could   be  bare   in  t h i s   i n s t a n c e ) .   And,  in  c a s e  

of  the  f u r n a c e ,   r e f r a c t o r y   i n n e r   w a l l s   of  which  are   l i n e d  

with  m e t a l s ,   h e a t i n g   means  such  as  a  pipe  h e a t e r   which  i s  

not  b a r e ,   has  to  be  used .   At  any  r a t e ,   the  h e a t i n g   o f  

a r t i c l e s   to  be  t r e a t e d   depends   p r i m a r i l y   on  r a d i a t i o n   t r a n s -  

m i s s i o n   of  h e a t .   Under  such  h e a t i n g ,   however ,   i t   t a k e s   much 

time  u n t i l   the  a r t i c l e s   such  as  aluminum  p r o d u c t s   h a v i n g  

b r i g h t   s u r f a c e s   are  h e a t e d   to  a  d e s i r e d   t e m p e r a t u r e ,   b e c a u s e  

t h e i r   s u r f a c e s   has  e x t r e m e l y   low  e m i s s i v i t y .   When  i t   t a k e s  -  

much  t ime  to  h e a t   a r t i c l e s   to  a  p r e d e t e r m i n e d   t e m p e r a t u r e ,  

and  c o n s e q u e n t l y   when  the  a r t i c l e s   s t ay   w i t h i n   a  f u r n a c e  

gas  a t m o s p h e r e   for   a  c o m p a r a t i v e l y   long  p e r i o d   of  t i m e ,   o u t e r  

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

t h e r e u p o n   tend  to  be  o x i d i z e d   even  by  a  very  t r a c e   amount  o f  

02  and  H20  c o n t a i n e d   in  the  f u r n a c e   gas  a t m o s p h e r e   such  a s  

N2  gas .   O x i d a t i o n   of  the  a r t i c l e s   at  t h e i r   s u r f a c e s   m o s t  

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

Under  the  c i r c u m s t a n c e s ,   i t   is  r e q u i r e d ,   t h e r e f o r e ,   t o  

hea t   the  a r t i c l e s   r a p i d l y .   And,  in  o rde r   to  a c h i e v e   t h i s  



end,  i t   has  been  p r o p o s e d   to  hea t   the  a r t i c l e s   in  a  p r e h e a t i n g  

chamber  i n to   which  they  are  f i r s t   i n t r o d u c e d ,   not  only   by 

the  a f o r e m e n t i o n e d   r a d i a t i o n   t r a n s m i s s i o n   of  hea t   but   a l s o  

by  f o r c e d   hea t   c o n v e c t i o n ,   medium  of  which  is  the  f u r n a c e  

gas  a t m o s p h e r e   such  as  N2  gas .   This  kind  of  f o r c e d   h e a t  

c o n v e c t i o n   is  p roduced   in  the  p r e h e a t i n g   chamber   by  c i r c u l a t i o n  

fans   p r o v i d e d   at  an  e l e v a t e d   p o s i t i o n   in  the  chamber .   In  t h i s  

i n s t a n c e ,   the  gas  a t m o s p h e r e   in  the  p r e h e a t i n g   chamber  i s  

c i r c u l a t e d   a long  p l a n e s   in  t r a n s v e r s e   and  v e r t i c a l   to  a  l o n g i -  

t u d i n a l   ax i s   of  the  f u r n a c e   or  f o r w a r d i n g   d i r e c t i o n   of  a r t i c l e s  

w i t h i n   the  f u r n a c e ,   and  r e p e a t e d l y   makes  c o n t a c t   wi th   h e a t i n g  

means  which  are  p r o v i d e d   o u t s i d e  a   moving  pa th   of  the   a r t i c l e s ,  

to  be  h e a t e d   by  the  h e a t i n g   means  and  to  h e a t   the   a r t i c l e s   i n  

t u r n .   The  gas  a t m o s p h e r e   thus   c i r c u l a t e d   a long   the  a b o v e -  

m e n t i o n e d   v e r t i c a l   p l a n e s   in  the  chamber  does  work,  on  o n e  

hend,   as  if   i t   were  p n e u m a t i c   c u r t a i n s   e x t e n d i n g   t r a n s v e r s e l y  

to  the  f u r n a c e .   To  w i t ,   such  v e r t i c a l l y   e x t e n d i n g   c u r t a i n s  

of  c i r c u l a t i o n   gas  bar  the  f r e e   flow  of  f u r n a c e   gas  a t m o s p h e r e  

which  s lowly   s t r eams   from  a  gas  i n l e t   to  an  i n t a k e   open ing   o f  

the  f u r n a c e   via  h e a t - t r e a t m e n t   and  p r e h e a t i n g   c h a m b e r s ,   a n d  

from  the  gas  i n l e t   to  an  o u t t a k e   open ing   for   a r t i c l e s   v i a  

a  c o o l i n g   chamber.   S ince   the   gas  a t m o s p h e r e   which  has  b e e n  

i n t r o d u c e d   f i r s t   to  the   h e a t - t r e a t m e n t   chamber ,   h e a t e d   a n d  

expanded   t h e r e i n ,   t ends   to  be  a  kind  of  r e s i s t a n c e   a g a i n s t  

the  a b o v e - m e n t i o n e d   f r e e   f low  of  f u r n a c e   gas  a t m o s p h e r e ,   t h e  



v e r t i c a l   c u r t a i n - l i k e   c i r c u l a t i o n   of  gas  f u r t h e r   r e t a r d s  

sa id   f r ee   f low.   This  has  to  be  a v o i d e d   r e a l l y .   R e t a r d a t i o n  

of  the  flow  of  a t m o s p h e r e   gas  w i t h i n   the  f u r n a c e   c h a m b e r s  

though  i t   is  s low,  lowers   high  p u r i t y   of  the   gas  as  i t   i s  

not  c o n t i n u o u s l y   r e f r e s h e d .   I t   s h a l l   be  no t ed   a l so   t h a t  

when  the  gas  f lows  too  much  in  a  s i n g l e   d i r e c t i o n ,   v i z . ,  

toward  the  c o o l i n g   chamber ,   be ing   b a r r e d   in  the  h e a t i n g  

a n d / o r   p r e h e a t i n g   chambers ,   a i r   is  sucked   from  the  o t h e r  

d i r e c t i o n ,   v i z . ,   i n to   the  p r e h e a t i n g   chamber ,   whereby  t h e  

a t m o s p h e r e   gas  becomes  i m p u r e .  

B r i e f   Summary  of  the  I n v e n t i o n  

In  view  of  the  above  and  in  o r d e r   to  e l i m i n a t e   d r a w b a c k s  

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

of  the  kind  m e n t i o n e d   above,   t h i s   i n v e n t i o n   is  to  p r o v i d e  

the  f u r n a c e s   wi th   novel   means  which  a d j u s t a b l y   c o n t r o l   t h e  

flow  d i r e c t i o n   and  amount  of  gas  a t m o s p h e r e .   More  c o n c r e t e l y ,  

in  a  h e a t i n g   f u r n a c e   c o n s i s t i n g   of  c o n t i n u o u s   chambers ,   o n e  

or  more  of  which  chambers   are  p r o v i d e d   w i th   fan  means  f o r  

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

t h e r e   are  p r o v i d e d ,   a c c o r d i n g   to  t h i s   i n v e n t i o n ,   guide  p l a t e s  

for   p r o d u c i n g   b ranch   f lows ,   which  a re   w i t h i n   pa th s   of  t h e  

c o n v e c t i o n s ,   the  guide   p l a t e s   be ing   a d j u s t a b l e   at  t h e i r   p l a n e s  

wi th   s e l e c t e d   a n g l e s   a g a i n s t   v e r t i c a l   p l a n e s   of  the  c o n v e c t i o n s  

so  t h a t   the  flow  d i r e c t i o n   and  amount  of  gas  t h r o u g h   t h e  



chamber  are  f r e e l y   c o n t r o l l e d   as  a  whole  toward   one  or  b o t h  

of  i n t a k e   and  o u t t a k e   o p e n i n g s   for  a r t i c l e s   in  the  f u r n a c e .  

B r i e f   D e s c r i p t i o n   of  the  Drawing  

Fig.   1  is  a  v e r t i c a l   s e c t i o n a l   e x p l a n a t o r y   view  of  a 

c o n t i n u o u s   h e a t i n g   f u r n a c e   made  in  a c c o r d a n c e   wi th   t h i s  

i n v e n t i o n ;  

Fig.   2  is  an  e n l a r g e d   e x p l a n a t o r y   s e c t i o n a l   view  of  a  

p r e h e a t i n g   chamber  of  the  f u r n a c e ;   a n d  

Fig.   3  is  a  s e c t i o n   of  the  p r e h e a t i n g   chamber  t a k e n  

a long  the  l i n e   I I I  -   III  in  Fig.   2 .  

D e t a i l e d   D e s c r i p t i o n   of  the  P r e f e r r e d   Embodiment  of  t h e  
I n v e n t i o n  

This  i n v e n t i o n   s h a l l   be  e x p l a i n e d   more  in  d e t a i l   w i t h  

r e f e r e n c e   to  the   accompnying   drawing  and  wi th   r e f e r e n c e   t o  

the  b r a z i n g   of  a luminum  a r t i c l e s   employ ing   a  f u r n a c e   made 

in  a c c o r d a n c e   wi th   t h i s   i n v e n t i o n .  

A  p r e h e a t i n g   chamber  A,  b r a z i n g   chamber  B,  c o o l i n g  

chamber  C,  and  f o r c e d   c o o l i n g   chamber  D,  h o u s i n g   w a l l s   1  o f  

which  are  r e s p e c t i v e l y   made  from  r e f r a c t o r y   or  h e a t - i n s u l a t i n g  

m a t e r i a l s ,   are  communica t ed   each  o t h e r .   Though  not  shown 

s p e c i f i c a l l y   in  the   d r a w i n g ,   i nne r   w a l l s   1  of  the  p r e h e a t i n g  

chamber  A  and  the   f o r c e d   c o o l i n g   chamber  D  are   l i n e d   w i t h  

m e t a l s .   Numeral  2  i n d i c a t e s   m e t a l l i c   b a f f l e   c a s e s   w h i c h  

are  p r o v i d e d   the  chamber   A  and  D  so  as  to  e x t e n d   c o a x i a l l y  



w i t h -  s a i d   chambers ,   each  one  end  of  which  is  c o m m u n i c a t e d  

with  muf f l e   c a se s   7,  and  s e c t i o n s   of  which  are  r e c t a n g u l a r ,  

same  as  the  s e c t i o n s   of  the  m u f f l e   cases   and  as  b e s t   shown 

in  Fig .   3.  While  the  m u f f l e   cases   7  are  c o m p l e t e l y   s e a l e d  

at  t h e i r   o u t e r   p e r i p h e r i e s ,   the  b a f f l e   c a s e s   2  have  at  t o p  

and  bot tom  w a l l s   t h e r e o f   o p e n i n g s   for  h a v i n g   gas  a t m o s p h e r e  

c i r c u l a t e d   t h e r e t h r o u g h .   Hea t i ng   means  which  cou ld   be  b a r e  

as  a f o r e m e n t i o n e d   and  which  are  p r o v i d e d   in  a  space   b e t w e e n  

the  wal l   1  of  the  b r a z i n g   chamber  B  and  the   m u f f l e   case  7 

for  h e a t i n g   the  gas  a t m o s p h e r e   i n d i r e c t l y   over   the  m u f f l e  

ca se ,   are  e l i m i n a t e d   in  the  drawing  for   the  s i m p l i c i t y  

t h e r e o f .   And,  in  the  p r e h e a t i n g   chamber  A,  t h e r e   is  p r o v i d e d  

h e a t i n g   means  6  which  s h a l l   not  be  bare   and  be  such  as  p i p e  

h e a t e r s .  

Numeral  3  i n d i c a t e s   c i r c u l a t i o n   fans   which  are  p r o v i d e d  

in  the  p r e h e a t i n g   and  f o r c e d   c o o l i n g   chambers   A,  D  and  a b o v e  

the  top  wa l l s   of  b a f f l e   c a s e s   2.  Numeral  5  is  an  i n l e t   w h i c h  

opens  to  the  f u r n a c e ,   a d j a c e n t l y   to  the  b r a z i n g   chamber  B  f o r  

s u p p l y i n g   an  a t m o s p h e r e   gas  i n to   the  f u r n a c e   v ia   the  b r a z i n g  

chamber  B.  The  f u r n a c e   w a l l s   of  the  c o o l i n g   chamber  C  and  

the  f o r ced   c o o l i n g   chamber  D  are  coo led   by  the  c i r c u l a t i o n   o f  

c o o l i n g   wate r   which  comes  i n t o   the  w a l l s   from  i n l e t s   8  and  

comes  out  from  the  w a l l s   at  o u t l e t s   9.  And,  numera l   11  i n d i -  

c a t e s   conveyor   means  which  c i r c u l a t i n g l y   pass   t h r o u g h   t h e  

b a f f l e   and  m u f f l e   c a s e s   of  the  chambers   A,  B,  C  and  D  f o r  



the  t r a n s p o r t a t i o n   of  a r t i c l e s   i n t o   and  out  of  the  f u r n a c e .  

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

the  a r t i c l e s   which  is  f i r s t   b r o u g h t   in  the  p r e h e a t i n g   c h a m b e r  

A,  is  r a p i d l y   p r e h e a t e d   t h e r e i n ,   f u r t h e r   h e a t e d   in  the  b r a z i n g  

chamber  B   to  a  p r e d e t e r m i n e d   b r a z i n g   t e m p e r a t u r e   and  b r a z e d ,  

coo led   in  the  chamber  C,  t h e r e a f t e r   c o m p l e t e l y   c o o l e d   in  t h e  

f o r c e d   c o o l i n g   chamber  D,  and  then  d i s c h a r g e d   from  the  f u r n a c e .  

These  h e a t i n g   and  c o o l i n g   of  a r t i c l e s   are  made  by  gas  a t m o s p h e r e ,  

flow  d i r e c t i o n s   of  which  are  p r e f e r a b l y   to  be  as  r e p r e s e n t e d  

by  a r rows   10  in  the  d r a w i n g .  H o w e v e r ,   the  gas  a t m o s p h e r e  

is  hard   to  flow  in  the  d i r e c t i o n s   10.  To  w i t ,   the  a t m o s p h e r e  

gas  which  has  been  f i r s t   i n t r o d u c e d   i n t o   the  m u f f l e   7  of  t h e  

b r a z i n g   chamber  B   and  i n to   the  m u f f l e   case  7  of  the  c o o l i n g  

chamber  C,  is  h e a t e d   and  expanded  in  the  b r a z i n g   c h a m b e r ,  

wh i l e   i t   is  c o o l e d   in  the  c o o l i n g   chamber  C,  whereby  t h e  

expanded  gas  in  the  b r a z i n g   chamber  B   works  as  a  r e s i s t a n c e  

a g a i n s t   the  f lows  10,  and  whereby  the  a t m o s p h e r e   gas  t e n d s  

to  flow  much  toward  an  o u t t a k e   open ing   13  of  the  f u r n a c e  

t h r o u g h   the  coo led   chambers  C  and  D.  The  flow  of  gas  t h u s  

i n c l i n e d   t o ° f l o w   much  in  one  d i r e c t i o n   i n v i t e s   the  s u c t i o n  

of  a i r   at  the  o t h e r   d i r e c t i o n ,   r e s u l t i n g   in  making  the   a i r  

i m p u r e .  

The  flow  of  gas  10  toward  an  i n t a k e   open ing   12  of  t h e  

f u r n a c e   is  f u r t h e r   r e t a r d e d   in  the  p r e h e a t i n g   chamber  A. 

That  i s ,   the  flow  of  gas  10  is  g e n e r a l l y   changed  in  t h e  



p r e h e a t i n g   chamber  A  to  a  c i r c u l a t i o n   flow  which  is  r e p r e s e n t e d  

by  numeral   10'  for  p r o d u c i n g   f o r c e d   hea t   c o n v e c t i o n s .   T h i s  

fo rced   hea t   c o n v e c t i o n s   10'  c o n s t i t u t e   s t r e a m s   which  are  i n  

t r a n s v e r s e   to  the  l o n g i t u d i n a l   ax i s   of  b a f f l e   case   2  s u b s t a n -  

t i a l l y   wi th   a  r i g h t   ang le   t h e r e t o .   In  o r d e r   words ,   the  c i r c u -  

l a t i n g   s t r e a m s   10'  work  as  if  they  were  v e r t i c a l   c u r t a i n s  

s t a n d i n g   in  the  way  of  the  p r e f e r r e d   flow  of  gas  10.  

In  t h i s   i n v e n t i o n ,   as  bes t   shown  in  Fig.   3,  t h e r e   a r e  

p r o v i d e d   at  spaces   between  the  w a l l s   1  of  the  p r e h e a t i n g   a n d  

fo rced   c o o l i n g   chambers   A,  D  and  the  b a f f l e   c a s e s   t h e r e o f  

those   gu ide   p l a t e s   4  which  are  for   p r o d u c i n g   b ranch   f l o w s  

w i t h i n   the  c i r c u l a t i o n   flows  10 ' .   The  gu ide   p l a t e s   4  f o r  

p r o d u c i n g   the  b ranch   f lows  ex tend   a long  a  p l ane   t r a n s v e r s e  

to  the  l o n g i t u d i a l   c o a x i a l   l i n e s   of  the  p r e h e a t i n g   and  f o r c e d  

c o o l i n g   chamber s  A   and  D,  and  can  be  i n c l i n e d   about   s h a f t s   4 '  

t h e r e o f   to  a  d e s i r e d   ang le   between  a  v e r t i c a l l y   e r e c t e d   p o s i t i o n  

where  the  p lane   of  p l a t e   4  e x t e n d s   t r a n s v e r s e l y   to  the  a b o v e -  

men t ioned   l o n g i t u d i n a l   c o a x i a l   l i n e s   wi th   a  r i g h t   ang le   t h e r e t o  

and  a  p o s i t i o n   where  the  p lane   of  p l a t e   4  l i e s   down  in  p a r a l l e l  

with  s a id   l o n g i t u d i n a l   c o a x i a l   l i n e s .   The  gu ide   p l a t e s   4  a t  

the  v e r t i c a l l y   e r e c t e d   p o s i t i o n   give  s u b s t a n t i a l l y   no  e f f e c t s  

on  the  flow  10 ' ,   b e c a u s e   the  p l a n e s   of  p l a t e s   are   in  p a r a l l e l  

with  s a id   f low.   However,  when  the  p l a t e s   4  are  kept   s l a n t e d ,  

a  p a r t   of  the  flow  10'  changes   i n to   b r anch   s t r e a m s   r u n n i n g  

toward  the  i n t a k e   open ing   12  and  in  t r a n s v e r s e   to  the  s a i d  



flow  10 ' .   C o n s e q u e n t l y ,   the  gas  a t m o s p h e r e   in  the  f u r n a c e  

is  led  as  a  whole  in  arrow  d i r e c t i o n s   r e p r e s e n t e d   by  n u m e r a l s   10 .  

In  o r d e r   to  know  how  gas  f lows  in  a  h e a t i n g   f u r n a c e   f o r  

b r a z i n g   works  made  in  a c c o r d a n c e   wi th   t h i s   i n v e n t i o n ,  

f o l l o w i n g   four   examples   are  g i v e n ,   in  which  a  dew  p o i n t   o f  

the  gas  a t m o s p h e r e   was  measured  for  an  i n d i c a t i o n   of  p u r i t y  

of  the  gas  p a s s i n g   th rough   the  c h a m b e r s .  

Example  1: 

N2 gas   hav ing   a  dew  p o i n t   of  -68°c   was  s u p p l i e d   i n t o  

the  f u r n a c e   from  the  gas  i n l e t   5  at  a  v e l o c i t y   of  50  m 3 / h o u r ,  

whi le   the  p r e h e a t i n g   chamber A  was  kep t   at  520°c  and  t h e  

b r a z i n g   chamber  B   at  610°c.   The  b r a n c h   f l o w - f o r m i n g   g u i d e  

p l a t e s   4  were  k e p t ,   of  e f f e c t i v e   p l a n e s   t h e r e o f ,   in  the  d i r e c -  

t i o n s   which  are  in  t r a n s v e r s e   wi th   the  l o n g i t u d i n a l   ax i s   o f  

the  f u r n a c e   ( t h a t   i s ,   in  the  d i r e c t i o n   in  p a r a l l e l   with  t h e  

p l a n e s   of  s t r e a m s   10 ' ,   where in   the  p l a t e s   4  are  i n e f f e c t i v e  

to  s a id   s t r e a m s ) .  

The  dew  p o i n t   of  gas  a t m o s p h e r e   in  the  b r a z i n g   c h a m b e r  

B  was  measured   as  -38  to  - 42°c ,   which  showed  t h a t   the  f l o w  

10  had  d i r e c t e d   much  toward  the  o u t t a k e   open ing   13.  

Example  2 :  

The  p l a t e s   4  in  the  p r e h e a t i n g   chamber  A  were  k e p t  

s l a n t e d   toward  the  i n t a k e   open ing   12  so  t h a t   a  r a t i o   b e t w e e n  

an  o u t l e t   flow  of  gas  from  the  i n t a k e   o p e n i n g   12  and  t h a t  

from  the  o u t t a k e   open ing   13  was  abou t   2 :1 .   The  dew  p o i n t  



of  a t m o s p h e r e   gas  10  in  the  b r a z i n g   chamber  B  became  l o w e s t  

in  t h i s   i n s t a n c e ,   t h a t   i s ,   -55°c   to  - 6 2 ° c .   The  flow  of  g a s  

was  r e c o g n i z e d   as  a  whole  as  r e p r e s e n t e d   by  the  a r rows   10 .  

Example  3:  

The  p l a t e s   4  were  kept   s l a n t e d   as  in  Example  2.  The 

dew  p o i n t   of  gas  in  the  b r a z i n g   chamber  B  was  s u s t a i n e d  

below  - 5 0 ° c ,   even  when  the  s u p p l y i n g   v e l o c i t y   of  N2  g a s  

was  r educed   to  35  m3/hour .   This  means  t h a t   N2  gas  at  a 

low  v e l o c i t y   could   make  smooth  f lows  10  on  a c c o u n t   o f  

p r o v i s i o n s   of  p l a t e s   4 .  

Example  4 :  

The  f u r n a c e   was  kept   under   the  same  c o n d i t i o n s   as  i n  -  

Example  3.  Ten  p i e c e s   of  aluminum  a r t i c l e s   each  hav ing   a  

we igh t   of  3  Kg.  were  b r a z e d .   E x c e l l e n t   b r a z i n g   was  a t t a i n e d .  

The  dew  p o i n t   of  a t m o s p h e r e   gas  N2  in  the  b r a z i n g   c h a m b e r  

B  was  -48  to  - 5 4 ° c .  

These  examples   show  t h a t   on  a c c o u n t   of  the  vane  m e a n s  

4  which  are  s imple   in  t h e i r   c o n s t r u c t i o n s ,   gas  flow  o r  

s t r e a m s   in  the  f u r n a c e   can  be  r e a d i l y   and  a d j u s t a b l y   c o n t r o l l e d ,  

and  d e s i r e d   p u r i t y   of  the  gas  f lows  is  e a s i l y   m a i n t a i n e d .   I n  

a d d i t i o n ,   the  c o n s u m p t i o n   of  a t m o s p h e r e   gas  can  be  r e d u c e d  

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

by  a  f u r n a c e .  



1.  A  c o n t i n u o u s   h e a t i n g   f u r n a c e   c o n s i s t i n g   of  a  

p l u r a l i t y   of  c h a m b e r s   (A,  B,  C,  D)  in  c o m m u n i c a t i o n   w i t h  

e a c h   o t h e r ,   w i t h i n   a t   l e a s t   one  (A)  of  w h i c h   c h a m b e r s   a n  

a t m o s p h e r e   gas  p a s s i n g   t h e r e t h r o u g h   is  c i r c u l a t e d   a s  

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

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

f u r n a c e ,   c h a r a c t e r i s e d   by  p l a t e   means   (4)  p r o v i d e d   i n  

s a i d   one  of  t h e   c h a m b e r s   (A)  so  as  to   be  o u t s i d e   t h e  

p a t h   (10)   of  m o t i o n   of  a r t i c l e s   in  s a i d   one  of  t h e  

c h a m b e r s   (A)  and  w i t h i n   a  f l o w   p a t h   of  t h e   f o r c e d  

c o n v e c t i o n ,   t h e   p l a t e s   means  (4)  b e i n g   a d j u s t a b l y  

p o s i t i o n e d   a t   any  s e l e c t e d   p l a n e   b e t w e e n   one  w h i c h   i s  

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

h e a t i n g   or  c o o l i n g   c o n v e c t i o n   and  a n o t h e r   w h i c h   i s  

s u b s t a n t i a l l y   t r a n s v e r s e   to  s a i d   p l a n e   of  t he   c o n v e c t i o n .  

2.  A  c o n t i n u o u s   h e a t i n g   f u r n a c e   a c c o r d i n g   to  c l a i m   1 .  

c h a r a c t e r i s e d   in  t h a t   a  chamber   in  w h i c h   t h e   p l a t e   m e a n s  

(4)  a r e   p r o v i d e d   is  a  p r e h e a t i n g   c h a m b e r   (A)  

c o m m u n i c a t i n g   w i t h   a  h e a t - t r e a t m e n t   c h a m b e r   (B)  a d j a c e n t  

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

t h a t   t he   p l a t e   means   (4)  a re   p r o v i d e d   in   a  s p a c e   b e t w e e n  

w a l l s   (1)  of  t h e   p r e h e a t i n g   c h a m b e r   (A)  and  a  b a f f l e  

c a s e   (2)  p r o v i d e d   i n  s a i d   p r e h e a t i n g   c h a m b e r   ( A ) .  



3.  A  c o n t i n u o u s   h e a t i n g   f u r n a c e   a c c o r d i n g   to  c l a i m   1  o r  

c l a i m   2,  c h a r a c t e r i s e d   in  t h a t   a  c h a m b e r   in  w h i c h   t h e  

b a f f l e   means  (4)  a r e   p r o v i d e d   is  a  f o r c e d   c o o l i n g  

c h a m b e r   (D)  c o m m u n i c a t i n g   w i t h   a  h e a t - t r e a t m e n t   c h a m b e r  

(B)  v i a   a  c o o l i n g   c h a m b e r   (C) ,   and  in  t h a t   t h e   p l a t e  

means   (4)  a r e   p r o v i d e d   in  a  s p a c e   b e t w e e n   w a l l s   of  t h e  

f o r c e d   c o o l i n g   c h a m b e r   (D)  and  a  b a f f l e   c a s e   ( 2 )  

p r o v i d e d   in  s a i d   f o r c e d   c o o l i n g   c h a m b e r   ( D ) .  
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