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Description 

BACKGROUND  OF  THE  INVENTION 
The  present  invention  relates  to  an  evaporation 

burner  of  the  kind  referred  to  in  the  precharac- 
terizing  portion  of  patent  claim  1. 

The  present  applicant  has  proposed  an  evap- 
oration  burner  in  the  J  P-A-21  170783,  in  which  a 
gas  generating  unit  through  which  a  preheat 
burning  flame  flows  and  a  burning  unit  having 
therein  a  hollow  gas  chamber  and  a  number  of 
flame  injection  ports  in  its  surface  are  arranged 
adjacent  to  each  other.  A  distal  or  free  end  of  the 
gas  generating  unit  is  connected  to  the  burning 
unit  through  communication  windows,  so  that  the 
gas  generating  unit  and  the  burning  unit  are 
rapidly  preheated  from  the  inside  by  the  flow 
action  of  the  preheat  burning  flame  generated  in 
the  gas  generating  unit,  and  at  the  same  time,  a 
part  of  the  preheat  burning  flame  injecting 
through  the  injection  ports  is  directed  to  the  gas 
generating  unit  to  heat  the  gas  generating  unit 
from  the  outside.  Thereafter,  the  fuel  supplied 
into  the  gas  generating  chamber  is  vaporized  or 
gasified  together  with  the  combustion  air  to 
generate  a  gas  mixture.  Then,  the  gas  mixture  is 
directed  upwardly  from  the  injection  ports  of  the 
burning  unit  while  heating  the  gas  generating  unit 
around  its  periphery,  thereby  burning  the  gas 
mixture.  Thus,  the  evaporation  combustion  is 
continued. 

In  such  a  conventional  evaporation  burner, 
since  the  burning  unit  connected  to  the  distal  and 
side  of  the  gas  generating  unit  is  closed  except  for 
the  injection  ports,  the  preheat  burning  flame 
introduced  from  the  gas  generating  unit  to  the 
burning  unit  is  gradually  stagnant  in  the  burning 
unit.  Therefore,  there  will  be  a  phenomenon 
where  the  burning  flame  flows  reversely  to  the 
gas  generating  unit.  As  a  result,  an  incomplete 
combustion  is  caused  due  to  the  fact  that  the  area 
of  the  combustion  chamber  for  the  preheat  burn- 
ing  flame  is  smaller.  The  material  generated 
resulting  from  the  incomplete  combustion  will 
plug  or  clog  the  injection  ports,  thereby  resulting 
in  degradation  of  the  preheat  effect  of  the  gas 
generating  unit.  In  addition,  the  material  is  also 
adhered  to  the  inner  surfaces  of  the  gas  generat- 
ing  unit  and  the  burning  unit,  resulting  in  degra- 
dation  of  the  vaporized  gas  generating  perform- 
ance.  It  is  therefore  difficult  to  continue  the 
constant  amount  vaporized  combustion  in  a 
stable  manner. 

US-A-1  6  09  150  discloses  a  control  device  for 
heating  combustible  mixtures.  A  burner  is 
described,  wherein  the  incoming  fuel  is  vaporized 
by  the  heat  of  combustion.  The  preparation  of  the 
incoming  fuel  is  controlled  by  the  return  to  a 
mixing  chamber  of  exhaust  gases  from  the  com- 
bustion  chamber. 

GB-A-2  119  076  discloses  a  fuel  gasification 
burner  having  an  evaporation  burner  comprising 
a  burning  unit  having  a  hollow  gas  chamber 
therein  and  burning  plates  on  its  surface,  a  gas 
generating  chamber  through  which  a  preheat 

burning  flame  may  flow,  said  gas  generating 
chamber  being  located  adjacent  to  said  burning 
unit  and  substantially  along  the  centerlines  of 
said  burning  unit,  and  an  inlet  window  through 

5  which  the  preheat  burning  flame  within  said  gas 
generating  chamber  may  flow  into  said  burning 
unit. 

SUMMARY  OF  THE  INVENTION 
io  Accordingly,  an  object  of  the  present  invention 

is  to  provide  an  evaporation  burner  wherein  a  gas 
generating  chamber  and  a  burning  unit  are 
arranged  adjacent  to  each  other,  and  the  burning 
unit  is  connected  at  both  sides  to  a  distal  end  side 

w  and  a  proximal  end  side  of  the  gas  generating  unit 
through  recirculation  windows,  whereby  without 
stagnation  of  the  preheat  burning  flame  in  the 
burning  unit,  the  preheat  burning  flame  is  freely 
recirculated  smoothly  between  the  gas  generat- 

20  ing  unit  and  the  burning  unit,  increasing  a  volume 
of  the  combustion  chamber,  attaining  a  complete 
combustion  of  the  preheat  burning  flame,  pro- 
moting  the  preheat  of  the  gas  generating  unit  and 
the  burning  unit  and  attaining  an  automatic  trans- 

25  ition  from  the  wet  combustion  state  to  the 
vaporized  combustion  state  for  a  short  period  of 
time,  thereby  enabling  to  continue  a  stable 
vaporized  combustion  and  freely  adjusting  the 
degree  of  closing  or  opening  of  the  recirculation 

30  windows  in  response  to  the  combustion  state  to 
adjust  the  preheat  combustion  flame  and  the 
vaporized  combustion  flame. 

In  view  of  the  above,  to  attain  the  object,  there 
is  provided  an  evaporation  burner  comprising  a 

35  burning  unit  having  a  hollow  gas  chamber  therein 
and  burning  plates  on  its  surface,  a  gas  generat- 
ing  chamber  through  which  a  preheat  burning 
flame  may  flow,  the  gas  generating  chamber 
being  located  adjacent  to  the  burning  unit  and 

40  substantially  along  the  centerline  of  the  burning 
unit,  and  an  inlet  window  through  which  the 
preheat  burning  flame  within  the  gas  generating 
chamber  may  flow  into  the  burning  unit.  Said 
evaporation  burner  being  characterized  by  recir- 

45  culation  windows  through  which  a  part  of  the 
preheat  burning  flame  entering  into  the  burning 
unit  may  be  recirculated  back  to  the  gas  generat- 
ing  chamber,  so  that  the  burning  unit  and  the  gas 
generating  chamber  being  communicated  to  each 

so  other. 
Also,  according  to  preferred  embodiment  of  the 

present  invention,  said  recirculation  windows  are 
adjustable  to  vary  their  closing/opening  degree  as 
desired  by  an  opening/closing  damper. 

55  According  to  the  evaporation  burner,  upon 
starting  the  vaporized  burning,  even  through  the 
preheat  burning  flame  generated  in  the  gas 
generating  chamber  is  made  to  flow  through  the 
inlet  window  into  the  adjacent  burning  unit  in 

60  order  to  preheat  the  gas  generating  chamber  and 
the  burning  unit  to  the  vaporized  gas  generating 
ambient  temperature,  the  preheat  burning  flame 
may  be  burnt  while  being  recirculated  from  the 
burning  unit  through  the  recirculation  windows 

65  back  to  the  gas  generating  chamber.  Therefore, 

2 



I  170  7 1 7  

le  burning  chamber  area  for  the  preheat  burning 
ame  is  remarkably  increased,  so  that  the  preheat 
turning  flame  is  not  stagnant  in  the  burning  unit, 
herefore,  there  is  no  fear  that  the  preheat  burning 
ame  would  be  made  to  flow  reversely  to  the  gas 
lenerating  chamber  to  cause  an  incomplete  com- 
lustion,  the  material  resulting  from  the  incom- 
ilete  combustion  to  plug  or  clog  the  burning  plate 
nd  to  adhere  to  the  inner  surfaces  of  the  gas 
lenerating  unit  and  the  burning  unit.  Thus,  the 
omplete  combustion  of  the  preheat  burning 
lame  may  readily  be  attained.  The  gas  generating 
hamber  and  the  burning  unit  are  preheated  from 
he  insides  for  a  short  period  of  time.  At  the  same 
ime,  the  outer  peripheries  thereof  are  also  heated 
>y  a  part  of  the  preheat  burning  flame  injected 
rom  the  burning  plates.  Thereafter,  the  fuel  fed  to 
he  gas  generating  chamber  is  rapidly  vaporized  or 
jasified.  The  generated  vaporized  gas  is  agitated 
ind  mixed  with  the  supplied  combustion  air  to 
hereby  complete  gas  mixture  while  automatically 
ittaining  the  transition  to  the  vaporized  combus- 
ion.  At  the  same  time,  prior  to  the  transition  to  the 
vaporised  combustion  or  even  after  the  transition, 
he  recirculation  windows  are  adjusted  as  desired 
o  vary  their  closing/opening  degree  by  operating 
he  opening/closing  damper,  so  that  the  recircula- 
ion  amounts  of  the  preheat  burning  flame  and  the 
jas  mixture  are  freely  adjusted.  Thus,  a  suitable 
md  stable  preheating  action  orvaporized  combus- 
ion  is  always  maintained. 

3RIEF  DESCRIPTION  OF  THE  DRAWINGS 
In  the  drawings: 
Fig.  1  is  a  partially  fragmentary  longitudinal- 

sectional  view  showing  an  evaporation  burner  in 
accordance  with  the  first  embodiment  of  the 
nvention; 

Fig.  2  is  a  cross-sectional  view  taken  along  the 
ine  ll-ll  of  Fig.  1; 

Fig.  3  is  an  exploded  perspective  view  of  the 
burner  shown  in  Figs.  1  and  2; 

Fig.  4  is  a  partially  fragmentary  longitudinal- 
sectional  view  showing  an  evaporation  burner  in 
accordance  with  the  second  embodiment  of  the 
invention; 

Fig.  5  is  a  cross-sectional  view  taken  along  the 
line  V-V  of  Fig.  4;  • 

Fig.  6  is  an  exploded  perspective  view  of  the 
burner  shown  in  Figs.  4  and  5; 

Fig.  7  is  a  partially  fragmentary  longitudinal- 
sectional  view  showing  an  evaporation  burner  in 
accordance  with  the  third  embodiment  of  the 
invention; 

Fig.  8  is  a  cross-sectional  view  taken  along  the 
line  VIII-VIII  of  Fig.  7;  and 

Fig.  9  is  an  exploded  perspective  view  of  the 
burner  shown  in  Figs.  7  and  8. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  present  invention  will  now  be  described 
with  reference  to  the  accompanying  drawings. 

In  Figs.  1  to  3,  there  is  shown  an  evaporation 
burner  in  accordance  with  a  first  embodiment  of 

tne  invention,  in  wnicn  a  recesseu  sunauc  o  i» 
integrally  formed  essentially  along  a  longitudinal 
centerline  of  a  flat  rectangular  burning  unit  1  .  The 
recessed  surface  3  is  covered  by  an  arcuate  cover 

?  plate  7  so  thatthe  burning  unit  1  is  located  adjacent 
to  a  gas  generating  chamber  10.  More  specifically, 
the  burning  unit  1  is  formed  generally  in  a  flat 
rectangular  shape  and  has  an  inner  hollow  space 
which  serves  as  a  gas  chamber  2.  Further,  sub- 

o  stantially  in  the  centerline  of  a  burning  plate  4 
provided  on  the  upper  side  of  the  burning  unit  1, 
there  is  formed  the  arcuate  recessed  surface  3 
extending  in  the  longitudinal  direction.  A  number 
of  injection  ports  5  through  which  the  gas  chamber 

5  2  communicates  are  formed  in  the  surface  of  the 
burning  plate  4  except  for  the  recessed  surface  3.  A 
part,  which  is  confronted  with  the  recessed  surface 
3,  of  a  bottom  wall  6  of  the  burning  unit  1  is  made 
to  project  outwardly, 

o  The  arcuate  cover  plate  7  is  arranged  so  as  to 
cover  the  upper  portion  of  the  recessed  surface  3 
of  the  burning  unit  1  .  A  peripheral  edge  flange  8  of 
the  cover  plate  7  is  mounted  on  a  peripheral 
portion  of  the  recessed  surface  3  through  fasten- 

<5  ing  means  9  so  that  the  longitudinal  gas  generat- 
ing  chamber  10  having  a  circular  cross-section  is 
formed.  Proximal  ends  of  the  arcuate  recessed 
surface  3  and  the  arcuate  cover  plate  7  extends 
outwardly  beyond  the  burning  unit  1  by  sub- 

w  stantially  the  same  length.  This  makes  it  possible 
to  provide  mounting  flanges  11  and  12  at  the 
proximal  ends,  respectively. 

The  burning  unit  1  and  the  gas  generating 
chamber  10  which  are  arranged  adjacent  to  each 

is  other  as  described  above  are  connected  so  as  to 
communicate  with  each  other  through  a  single 
inlet  window  13  formed  on  the  distal  end  side  of 
the  recessed  surface  3  and  two  recirculation 
windows  14,  14formed  on  the  proximal  end  side  in 

to  symmetrical  relation  with  respecttothe  centerline. 
A  preheat  burning  flame  generated  within  the  gas 
generating  chamber  10  may  freely  enter  from  the 
gas  generating  chamber  10  through  the  inlet 
window  13  to  the  interior  of  the  burning  unit  1. 

45  Subsequently,  a  part  of  the  preheat  burning  flame 
which  has  entered  into  the  gas  chamber  2  may  be 
recirculated  through  the  two  recirculation  win- 
dows  14,  14  to  the  proximal  end  side  of  the  gas 
generating  chamber  10.  Thus,  the  Preheat  burning 

50  flame  is  freely  recirculated  between  the  burning 
unit  1  and  the  gas  generating  chamber  10,  so  that  a 
surface  area  of  the  combustion  chamber  is  remark- 
ably  increased  and  the  preheating  burning  flame  is 
completely  burnt.  An  opening/closing  damper  15 

55  serves  to  fully  open  or  close  the  two  recirculation 
windows  14,  14  at  the  same  time  and  to  adjust  the 
opening  degree  thereof  as  desired.  The  opening/ 
closing  damper  15  is  disposed  in  the  gas  generat- 
ing  chamber  10  on  the  proximal  end  side. 

bo  The  opening/closing  damper  15  is  composed  of 
an  elongate  hollow  sleeve  16  provided  at  its 
proximal  end  with  a  centrally  opened  bent  wall  17. 
The  bent  wall  17  is  provided  with  a  desired  number 
of  through  holes  18  equiangularly  at  a  constant 

55  interval. 
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A  proximal  end  of  a  control  rod  19  is  fixed  to  the 
ioIIow  sleeve  16  and  the  distal  end  thereof  is 
jssembled  to  project  outwardly  through  an 
jblong  slot  20  formed  in  the  arcuate  cover  plate  7. 
rwo  communication  openings  21,  21  which  are 
dentical  with  the  recirculation  windows  14,  14  are 
ormed  at  the  diametrically  opposite  positions,  in 
he  circumferential  wall  of  the  hollow  sleeve  16,  to 
:he  position  where  the  control  rod  19  is  mounted. 

Inside  of  the  opening/closing  damper  15,  there 
s  disposed  a  blower  sleeve  24  provided  integrally 
at  a  proximal  end  with  a  flange  23  which  is  to  be 
nounted  on  the  mounting  flanges  11  and  12 
:hrough  a  packing  22.  Thus,  a  main  blow  passage 
25  is  defined  in  the  blower  sleeve  24  and  a  sub 
oassage  26  is  defined  between  the  opening/ 
closing  damper  15  and  the  blower  sleeve  24.  The 
same  number  and  configuration  of  through  holes 
27  as  those  of  the  through  holes  18  are  formed  in 
the  flange  23  confronted  with  the  through  holes 
18.  When  the  recirculation  windows  14,  14  and 
the  communication  openings  21,  21  are  fully 
opened  by  operating  the  control  rod  19,  the 
through  holes  18  and  the  through  holes  27  are 
made  identical  with  each  other.  In  the  same 
manner,  when  the  recirculation  windows  14,  14 
are  shut  off  by  the  circumferential  wall  of  the 
hollow  sleeve  16,  the  through  holes  27  are  fully 
closed  by  the  surface  of  the  bent  wall  17.  There- 
fore,  when  the  recirculation  windows  14,  14  are 
opened  at  a  desired  opening  degree,  the  through 
holes  27  are  also  opened  at  a  corresponding 
opening  degree  so  that  air  for  combustion  may 
flow  through  the  sub-passage  26. 

By  a  blower  28,  air  for  combustion  is  made  to 
flow  to  the  gas  generating  chamber  10  through 
the  main  blow  passage  25  and  the  sub-passage 
26.  A  flange  30  provided  at  a  distal  end  of  a 
blower  sleeve  29  of  the  blower  28  is  mounted  on 
the  flange  23  in  a  predetermined  manner. 

An  atomizing  nozzle  31  is  mounted  sub- 
stantially  at  the  center  of  the  main  blow  passage 
25.  An  ignition  spark  plug  therefor  is  indicated  by 
reference  numeral  32.  In  Fig.  1,  an  oil  feed  tube  33 
is  shown  by  the  two  dot  and  chain  line.  When  the 
fuel  is  vaporized  or  gasified  by  the  preheating 
action  and  is  in  the  gasified  combustion  state,  the 
oil  feed  tube  33  serves  to  feed  the  fuel  to  the 
proximal  end  side  of  the  recessed  surface  3 
instead  of  the  atomizing  nozzle  31  and  to  vaporize 
or  gasify  the  fuel  by  the  preheating  action.  Also,  it 
is  possible  to  raise  the  left  and  right  edge  portions 
of  the  burning  unit  1  as  indicated  by  the  two 
dotted  and  chain  line  in  Fig.  2.  This  modification 
makes  it  possible  to  increase  the  surface  area  of 
the  gas  chamber  2  and  the  burning  plate  4, 
resulting  in  an  increase  of  the  burning  capacity 
and  an  enhancement  of  the  preheating  effect  of 
the  gas  generating  chamber  10. 

Spark  plugs  34  for  gasified  combustion  are 
arranged  to  face  the  burning  plates  4,  4  at  their 
ends. 

In  a  second  embodiment  shown  in  Figs.  4 
through  6,  a  recessed  surface  3  formed  centrally 
essentially  in  the  longitudinal  direction  of  a  burn- 

ing  unit  1'  is  made  discrete  trom  the  burning  unit 
V.  In  such  an  evaporation  burner,  to  enhance  a 
heat  transfer  efficiency  of  the  entire  recessed 
surface  3',  the  fuel  supplied  in  the  gas  generating 

5  chamber  10'  is  rapidly  vaporized  or  gasified  and  a 
stable  gasified  combustion  may  be  kept  for  a  long 
period  of  time.  In  the  second  embodiment,  the 
substantially  central  surface  of  the  flat  rectangular 
burning  unit  1'  having  therein  a  hollow  gas 

ro  chamber  2'  is  opened  along  the  longitudinal 
direction  as  designated  by  reference  numeral  35. 
The  surface  except  for  the  opened  portion  is 
covered  by  burning  plates  4',  4'  each  having  a 
number  of  gas  injection  ports  5'.  An  upright  heat 

15  transfer  wall  36  is  integrally  provided  along  the 
three  peripheral  edges,  i.e.,  right  and  left  sides 
and  a  distal  end  side  of  the  opened  portion  35.  In 
addition,  a  lower  half  arcuate  portion  of  the 
recessed  surface  3'  is  disposed  in  the  burning  unit 

zo  1'  to  some  extent.  An  inlet  window  13'  and  two 
recirculation  windows  14',  14'  are  formed  on  the 
distal  and  proximal  end  sides  of  the  recessed 
surface  3',  respectively. 

An  arcuate  cover  plate  7'  is  mounted  inside  of 
25  the  heat  transfer  wall  36  provided  along  the  three 

edges  of  the  recessed  surface  3'.  The.  burning 
plates  4',  4',  the  recessed  surface  3'  and  the 
arcuate  cover  plate  7'  are  coupled  together  by 
fastening  members  9'  while  the  burning  unit  1' 

30  and  the  gas  generating  chamber  10'  are  arranged 
adjacent  to  each  other  and  are  communicable  to 
each  other  through  the  inlet  window  13'  and  the 
recirculation  windows  14',  14'. 

In  this  embodiment,  the  burning  plates  4',  4'  are 
35  made  of  ceramics  in  order  to  radiate  infrared  rays. 

However,  the  burning  plates  4',  4'  may  be  made 
of  metal  mesh  or  porous  metal  plates.  The  con- 
struction  other  than  the  thus  far  described  con- 
struction  is  the  same  as  that  of  the  first  embodi- 

40  ment. 
In  a  third  embodiment  shown  in  Figs.  7  through 

9,  a  preheating  burning  flame  and  gas  mixture 
generated  in  the  gas  generating  chamber  10"  are 
injected  upwardly  and  downwardly  from  the 

45  burning  unit  1"  to  thereby  further  increase  the 
burning  capacity.  In  such  an  evaporation  burner, 
the  gas  generating  chamber  10"  is  in  the  form  of 
a  longitudinal  cylinder  having  a  closed  distal  end 
and  an  open  proximal  ends.  A  square  mounting 

so  flange  37  for  being  mounted  on  a  flange  23  is 
integrally  provided  at  the  proximal  end  side  of  the 
gas  generating  chamber  10".  A  pair  of  burning 
plates  4a"  and  4b"  each  having  a  number  of  gas 
injection  ports  5"  in  its  upper  and  lower  surfaces 

55  are  provided  at  symmetrical  positions  with 
respect  to  the  centerline  of  the  elongate  gas 
generating  chamber  10".  Right  and  left  elongate 
rectangular  burning  units  1",  1"  each  opened  at 
one  side  and  having  therein  a  hollow  gas 

60  chamber  2"  are  mounted  so  as  to  be  confronted 
with  each  other.  Inlet  windows  13",  13"  and 
recirculation  windows  14",  14"  which  are  com- 
municated  to  the  interior  of  the  burning  units  1  ", 
1"  are  formed  on  the  right  and  left  sides  of  the 

65  distal  and  proximal  end  sides  of  the  gas  generat- 
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ng  chamber  10"  so  that  the  preheat  burning 
lame  is  smoothly  recirculated  between  the  gas 
lenerating  chamber  10"  and  the  burning  units 
",  1". 
Therefore,  in  the  evaporation  burner  in  accord- 

ince  with  the  third  embodiment,  the  same  con- 
duction  as  in  the  first  embodiment  is  adopted 
jxcept  for  the  construction  where  two  communi- 
:ation  ports  21",  21"  are  formed  at  the  right  and 
eft  symmetrical  positions  with  respect  to  the 
:enterline  of  the  hollow  sleeve  16"  of  the  open- 
ng/closing  damper  for  opening/closing  the  recir- 
:ulation  windows  14",  14"  and  the  control  rod 
19"  is  mounted  on  the  hollow  sleeve  16"  with  the 
od  being  directed  downwardly. 

The  operation  of  the  foregoing  embodiments 
will  now  be  described. 

In  the  embodiment  shown  in  Figs.  1  to  3,  when 
tie  hollow  sleeve  16  of  the  opening/closing 
temper  15  is  rotated  in  one  direction  by  the 
Dperation  of  the  control  rod  19  so  that  the  recircu- 
ation  windows  14,  14  and  the  communication 
aorts  21,  21  are  in  alignment  with  each  other  to 
:hereby  open  these  openings  in  a  fully  opened 
state,  the  through  holes  27  and  the  through  holes 
18  are  also  in  alignment  with  each  other  in  a  fully 
Dpened  state.  Under  such  a  condition,  when  the 
Dlower  28  operates  and  the  combustion  air  is 
•endered  to  flow  through  the  main  blow  passage 
25,  the  through  holes  27  and  the  through  holes  18 
to  the  sub  passage  26  and  at  the  same  time,  the 
fuel  is  injected  into  the  gas  generation  chamber 
10  from  the  injection  nozzle  31  and  then,  is  ignited 
by  the  spark  plug  32,  the  preheat  combustion 
Flame  is  rapidly  generated.  Then,  after  the  preheat 
burning  flame  flows  through  the  gas  generating 
chamber  10  toward  the  distal  end  thereof,  the 
flame  enters  into  the  burning  unit  1  from  the  inlet 
window  13  while  preheating  the  recessed  surface 
3  and  the  interior  of  the  gas  generating  chamber, 
and  at  the  same  time,  the  flame  causes  a  part  of 
the  preheating  burning  flame  to  be  injected  from 
the  gas  injection  ports  5.  The  other  part  of  the 
flame  is  introduced  through  the  recirculation  win- 
dows  14,  14  and  the  communication  ports  21,  21 
into  the  sub-passage  26,  and  then,  is  again  recir- 
culated  into  the  gas  generating  chamber  10 
together  with  the  combustion  air. 

Therefore,  since  the  part  of  the  preheating 
burning  flame  is  injected  from  the  gas  injection 
ports  5  and  the  other  part  is  freely  recirculated, 
the  area  of  the  combustion  chamber  is  remark- 
ably  increased  and  in  addition,  the  rate  of  flow  is 
also  increased  to  thereby  completely  burn  the 
fuel.  The  gas  generating  chamber  is  heated  by  the 
part  of  the  preheat  burning  flame  from  the  out- 
side  and  the  interior  of  the  gas  generating 
chamber  10  is  rapidly  heated  to  a  gasifying 
ambient  temperature.  Thus,  when  the  interiors  of 
the  burning  unit  1  and  the  gas  generating 
chamber  10  are  raised  at  a  predetermined 
temperature,  the  fuel  dispersion  action  of  the 
injection  nozzle  31  is  temporarily  interrupted, 
thereby  stopping  the  continuation  of  the  preheat 
burning  flame  and  subsequently  injecting  and 

dispersing  the  tuel,  suppnea  rrom  ine  injection 
nozzle  31,  into  the  pre-heated  gas  generating 
chamber  10  together  with  the  combustion  air. 

Thus,  the  fuel  is  rapidly  vaporized  or  gasified  by 
;  the  preheating  action  in  the  flow  passage.  The 

generated  evaporated  gas  is  agitated  and  mixed 
with  the  combustion  air  in  the  flow  passage,  to 
become  a  complete  mixture.  The  mixture  is  made 
to  flow  from  the  inlet  window  13  to  the  burning 

o  unit  1.  The  part  of  the  mixture  is  injected 
upwardly  from  the  number  of  gas  injection  ports 
5,  and,  at  the  same  time,  the  other  is  made  to 
recirculated  the  recirculation  windows  14,  14,  the 
communication  ports  21,  21  and  the  sub-passage 

5  26  into  the  gas  generating  chamber  10. 
When  the  mixture  gas  is  injected  upwardly 

through  a  number  of  the  gas  injection  ports  5  in 
this  manner,  the  recirculation  windows  14,  14  are 
interrupted  by  the  circumferential  wall  of  the 

'.o  hollow  sleeve  16  of  the  opening/closing  damper 
15  by  operating  the  control  rod  19,  thereby  bring- 
ing  the  windows  in  the  fully  closed  state.  As  a 
result,  the  mixture  gas  which  has  entered  from 
the  gas  generating  chamber  10  into  the  burning 

>5  unit  1  is  retained  in  the  burning  unit  1  without  the 
recirculation,  and  is  injected  from  the  gas  injec- 
tion  ports  5  under  a  constant  pressure  thereby 
keeping  the  gasified  combustion  stable  and  heat- 
ing  the  overall  gas  generating  chamber  10  with 

?o  the  part  of  the  gasified  combustion  flame  from 
the  outside.  Thereafter,  the  vaporizing  gasifying 
action  of  the  fuel  injected  into  the  gas  generating 
chamber  10  is  promoted.  Incidentally,  when  the 
recirculation  windows  14,  14  are  under  the  fully 

35  closed  state,  the  through  holes  27  are  also  under 
the  fully  closed  condition  and  the  combustion  air 
will  flow  through  the  main  blow  passage  25. 

Accordingly,  upon  the  generation  of  the  pre- 
heat  combustion  flame  fills  and  stagnates  in  the 

40  burning  unit  1  without  any  reverse  flow  from  the 
burning  unit  1  to  the  gas  generating  chamber  10. 
Namely,  the  complete  combustion  may  readily 
attained,  and  a  state  in  which  the  gas  injection 
ports  5  would  be  plugged  or  clogged  by  material 

45  generated  due  to  the  incomplete  combustion  is 
prevented  or  an  unstable  condition  of  the  evapo- 
rated  gas  generation  due  to  the  adhesion  of  the 
material  to  the  gas  generating  chamber  10  and 
the  inner  surface  of  the  burning  unit  1  may  be 

so  prevented. 
In  addition,  since  the  opening  degree  of  the 

recirculation  windows  14,  14  is  freely  adjusted  by 
the  opening/closing  damper  15,  the  recirculation 
amounts  of  the  preheat  combustion  flame  and  the 

55  gas  mixture  may  be  adjusted  as  desired  and  the 
injection  amount  of  the  injected  flame  from  the 
gas  injection  ports  5  may  be  adjusted. 

Also,  since  the  burning  unit  1  is  always  heated 
by  the  preheat  burning  flame,  the  gas  mixture 

60  generated  upon  the  transient  vaporized  combus- 
tion  is  prevented  from  being  in  the  liquefied  state. 

In  the  second  embodiment  shown  in  Figs.  4 
through  6,  although  the  recessed  surface  3'  is 
formed  independently  of  the  burning  unit  1',  the 

65  heat  transfer  wall  36  is  strongly  heated  by  the  part 
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if  the  burning  flame  injected  from  a  number  of 
las  injection  ports  5'.  The  overall  recessed  sur- 
ace  3'  may  be  preheated  at  the  vaporized  gas 
lenerating  ambient  temperature  by  the  heat 
ransfer  action.  Therefore,  even  upon  the  trans- 
ent  state  from  the  preheat  combustion  to  the 
vaporized  combustion,  the  dispersed  fuel  is  posi- 
ively  gasified  or  vaporized  so  that  the  gas  mix- 
ure  may  be  stably  obtained  and  the  desired 
vaporized  combustion  may  be  continued. 

Furthermore,  in  the  evaporation  burner  in 
iccordance  with  the  third  embodiment  shown  in 
:igs.  7  to  9,  the  part  of  the  preheat  burning  flame 
which  has  entered  into  the  right  and  left  burning 
jnits  1  ",  1  "  from  the  gas  generating  chamber  10" 
s  simultaneously  injected  upwardly  and  down- 
wardly  through  the  gas  injection  ports  5"  formed 
n  the  upper  and  lower  surfaces  of  the  burning 
Dlates  4a"  and  4b".  Even  if  the  gas  generating 
;hamber  10"  is  made  cylindrical,  not  only  the 
Dreheating  effect  is  enhanced  but  also  upon  the 
xansient  state  to  the  vaporized  combustion,  the 
;jreat  amount  of  the  gas  mixture  is  injected  at  a 
tigh  speed  from  the  upper  and  lower  surfaces  of 
tie  burning  units  1",  1",  thereby  driving  an 
optimum  performance  from  the  heating  instru- 
ment. 

Claims 

1.  An  evaporation  burner  comprising  a  burning 
unit(1,  1',  1")  having  a  hollow  gas  chamber  (2,  2', 
2")  therein  and  burning  plates  (4,  4a",  4b")  on  its 
surface,  a  gas  generating  chamber  (10,  10',  10") 
through  which  a  preheat  burning  flame  may  flow, 
said  gas  generating  chamber  being  located  adja- 
cent  to  said  burning  unit  and  substantially  along 
the  centerline  of  said  burning  unit,  and  an  inlet 
window  (13,  13',  13")  through  which  the  preheat 
burning  flame  within  said  gas  generating 
chamber  may  flow  into  said  burning  unit,  charac- 
terized  by  recirculation  windows  (14,  14',  14") 
through  which  a  part  of  the  preheat  burning  flame 
entering  into  said  burning  unit  may  be  recircu- 
lated  back  to  said  gas  generating  chamber,  so  that 
said  burning  unit  and  said  gas  generating 
chamber  are  communicated  to  each  other. 

2.  An  evaporation  burner  as  claimed  in  claim  1, 
wherein  said  recirculation  windows  are  adjust- 
able  to  vary  their  closing/opening  degree  as 
desired  by  an  opening/closing  damper  (15,  15"). 

Patentansprucne 

1.  Verdampfungsbrenner  mit  einer  Brennerein- 
heit  (1,  V,  1")  mit  einem  hohlen  Gasraum  (2,  2', 

5  2")  und  Brennerplatten  (4,  4a",  4b")  auf  dessen 
Oberflache,  einer  Gaserzeugungskammer  (10, 
10',  10"),  durch  die  eine  Vorheizungsbrenner- 
flamme  stromen  kann,  wobei  die  Gaserzeugungs- 
kammer  benachbart  zu  der  Brennereinheit  und  im 

o  wesentlichen  entlang  der  Mittenlinie  dieser  Bren- 
nereinheit  angeordnet  ist  und  wobei  ein  EinlalS- 
fenster  (13,  13',  13")  durch  das  die  Vorheizbren- 
nerflamme  innerhalb  der  Gaserzeugungskammer 
in  die  Brennereinheit  stromen  kann,  vorgesehen 

<5  ist,  gekennzeichnet  durch  Ruckfuhrungsfenster 
(14,  14',  14"),  durch  die  ein  Teil  der  Vorheizungs- 
brennerflamme,  die  in  die  Brennereinheit  eintritt, 
in  die  Gaserzeugungskammer  zuruckgefiihrtwird, 
so  dalS  die  Brennereinheit  und  die  Gaserzeu- 

>o  gungskammer  miteinander  in  Verbindung  stehen. 
2.  Verdampfungsbrenner  nach  Anspruch  I,  da- 

durch  gekennzeichnet,  daft  die  Ruckfuhrungsfen- 
ster  einstellbar  sind,  urn  deren  SchlielS/Offnungs- 
grad  mittels  eines  Offnungs-SchlielS-Dampfers 

is  (15,  15")  einstellen  zu  konnen. 

Revendications 

1.  Bruleur  a  vaporisation  comportant  un  dispo- 
30  sitif  de  combustion  (1,  1',  1")  ayant  a  I'interieur 

une  chambre  creuse  (2,  2',  2")  de  gaz  et  sur  sa 
surface  des  plaques  de  combustion  (4,  4a",  4b"), 
une  chambre  (10,  10',  10")  de  production  de  gaz  a 
travers  laquelle  peut  circuler  une  flamme  de 

35  combustion  de  prechauffage,  ladite  chambre  de 
production  de  gaz  etant  situee  de  facon  contigue 
au  dispositif  de  combustion  et  sensiblement  sur 
I'axe  central  du  dispositif  de  combustion,  et  une 
fenetre  d'entree  (13,  13',  13")  par  laquelle  la 

40  flamme  de  combustion  de  prechauffage  situee 
dans  la  chambre  de  production  de  gaz  peut  entrer 
dans  le  dispositif  de  combustion,  caracterise  par 
des  fenetres  de  recyclage  (14,  14'  14")  par  les- 
quelles  une  partie  de  la  flamme  de  combustion  de 

45  prechauffage  entrant  dans  le  dispositif  de  com- 
bustion  peut  etre  renvoyee  dans  la  chambre  de 
production  de  gaz,  de  facon  que  le  dispositif  de 
combustion  et  la  chambre  de  production  de  gaz 
communiquent  I'un  avec  I'autre. 

50  2.  Bruleur  a  vaporisation  selon  la  revendication 
I,  dans  lequel  les  fenetres  de  recyclage  sont 
reglables  pour  modifier  leur  degre  de  fermeture/ 
ouverture  a  volonte  a  I'aide  d'un  registre  (15,  15") 
d'ouverture/fermeture. 
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