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(54)  BURNER  AND  BURNER  UNIT 

(57)  A  burner  unit  that  houses  burners  (33,  34)  to  be 
assembled  into  a  combustion  apparatus  for  burning  a 
fuel  gas.  A  plurality  of  burners  are  arranged  in  a  housing 
(35).  A  connection  port  (35a)  for  connecting  a  gas  inlet 
(33b)  of  the  burner  is  disposed  in  this  housing  (35). 

Each  gas  inlet  of  each  burner  is  pushed  to  the  connec- 
tion  port  of  the  housing  by  biasing  means.  Accordingly, 
the  gas  inlet  of  the  burner  and  the  connection  port  of  the 
housing  can  be  reliably  connected. 
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Description 

TECHNICAL  FIELD 

The  present  invention  relates  to  an  improvement  in  s 
a  burner  unit  which  is  suitably  used  in  a  combustion 
apparatus  for  a  hot  water  supply  system,  a  bath  heater, 
and  burner  thereof. 

BACKGROUND  TECHNIQUE  10 

A  combustion  apparatus  for  a  water  supply  system, 
a  bath  heater  or  the  like  is  provided  with  a  burner  unit. 
The  burner  unit  is  constructed  so  that  a  plurality  of  rows 
of  burners  for  combustion  are  arranged  within  a  con-  is 
tainer  made  of  metal.  In  the  combustion  apparatus,  a 
heat  exchanger  or  the  like  is  disposed  on  the  burner 
unit,  and  a  combustion  fan  or  the  like  for  charging/dis- 
charging  gas  is  provided  under  the  burner  unit. 

In  a  container  body  Q  for  a  conventional  burner  unit  20 
shown  in  Fig.  12,  under  the  condition  that  a  plurality  of 
combustion  burners  B  are  arranged,  an  inlet  port  (which 
is  sometimes  referred  to  as  a  bell  mouth)  for  combustion 
gas  for  each  burner  B  must  be  connected  without  fail  to 
a  connection  port  Q1  of  the  container  body  Q.  25 

However,  in  this  type  of  conventional  burner  unit,  a 
planar  member  C  is  mounted  on  the  container  body  Q 
so  that  the  combustion  gas  inlet  B1  of  the  combustion 
burner  B  is  positively  connected  to  the  connection  port 
Q  of  the  container  body  Q.  As  shown  in  Figs.  23  and  24,  30 
the  planar  member  C  pushes  an  upper  end  of  each 
combustion  burner  B  so  as  to  hold  it  securely  to  the  con- 
tainer  body  Q. 

As  shown  in  Fig.  24,  however,  this  member  C  can 
push  only  the  combustion  burners  and  suffers  from  a  35 
problem  that  a  space  S  is  formed  between  the  upper 
ends  of  the  combustion  burners  B  in  the  middle  and  the 
member  C.  The  formation  of  this  space  S  is  caused  by 
a  warpage  or  the  like  of  the  spring-like  member  C  or  the 
non-uniformity  in  dimensional  deviation  in  manufacture  40 
of  each  combustion  burner  B. 

More  specifically,  in  a  system  in  which  the  burners 
are  fixed  at  both  ends  as  shown  in  Fig.  23,  in  the  case 
where  larger  burners  BB  and  smaller  burners  BD  than  a 
predetermined  length  are  given  due  to  the  dimensional  45 
error  in  manufacture  of  the  burners  B  as  shown  in  Fig. 
24,  the  member  C  is  deformed  by  the  larger  burners  BB. 
As  a  result,  the  shorter  burners  BD  remote  from  the 
member  C  are  moved. 

Therefore,  in  the  prior  art,  unless  a  lap  height  H  for  so 
burring  of  the  connection  port  Q1  of  the  container  body 
Q  which  is  much  larger  than  a  dimension  through  which 
the  shorter  burners  BD  are  moved  is  determined  so  as 
to  absorb  the  error  of  the  burner  dimension,  it  is  impos- 
sible  to  positively  connect  the  gas  inlet  B1  with  the  con-  ss 
nection  port  Q1  of  the  container  body  Q.  Then,  it  is 
necessary  not  only  to  determine  the  lap  height  H  but 
also  to  perform  the  surface  contact  so  as  to  eliminate 
space  between  the  connection  port  Q1  of  the  container 

body  Q  and  the  gas  inlet  B1  . 
In  spite  of  the  fact  that  the  member  C  is  thus 

depressed,  if  the  burners  which  are  located  in  the  mid- 
dle  would  be  floated,  there  would  be  a  problem  that  the 
gas  inlet  B1  of  the  floated  burner  B  could  not  be  posi- 
tively  connected  to  the  connection  port  Q1  of  the  con- 
tainer  body  Q.  If  the  positive  connection  would  not  be 
performed  in  this  way,  the  gas  mixture  which  is  to  be 
introduced  through  the  inlet  port  B1  for  the  combustion 
gas  and  the  connection  port  Q1  for  the  combustion 
burner  B  would  leak  to  the  outside  between  the  connec- 
tion  port  Q1  and  the  combustion  gas  inlet  port  B1. 
Resultantly,  there  is  a  problem  that  the  combustion 
would  be  worse,  and  its  gas  mixture  would  leak  in 
between  the  container  body  Q  and  the  combustion 
burner  B  or  between  the  adjacent  combustion  burners 
B. 

Therefore,  the  present  invention  has  been  made  in 
order  to  solve  the  above-described  tasks.  An  object 
thereof  is  to  provide  a  burner  unit  in  which  the  combus- 
tion  burner  gas  inlet  and  the  connection  port  of  the  con- 
tainer  body  may  be  connected  with  each  other  without 
fail. 

DISCLOSURE  OF  THE  INVENTION 

The  above-described  object  is  attained  by  the 
present  invention,  in  a  burner  unit  comprising  a  plurality 
of  combustion  burners  provided  inlet  ports  for  combus- 
tion  gas,  and  a  container  body  having  connection  ports 
for  connection  with  the  inlet  ports  of  said  combustion 
gas  inlets  of  said  combustion  burners  and  in  which  said 
plurality  of  burners  are  received  and  arranged,  said 
burner  unit  being  mounted  on  said  container  body  and 
being  comprised  of  a  biasing  means  provided  in  corre- 
spondence  with  each  of  said  combustion  burners  for 
pushing  the  combustion  gas  inlet  ports  of  said  combus- 
tion  burners  against  the  connection  port  of  said  con- 
tainer  body  relative  to  said  combustion  burners 
arranged  in  said  container  body. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  view  showing  an  example  of  a  hot  water 
supply  system  as  a  combustion  apparatus  provided 
with  a  burner  unit  according  to  the  present  inven- 
tion; 
Fig.  2  is  a  perspective  view  showing  an  assembled 
condition  of  a  container  body,  high  concentration 
gas  combustion  burners  and  low  concentration  gas 
combustion  burners  of  Fig.  1  and  a  biasing  means; 
Fig.  3  is  a  plan  view  showing  the  burner  unit  of  Fig. 
2; 
Fig.  4  is  a  frontal  view  showing  the  burner  unit  of 
Fig.  3; 
Fig.  5  is  a  side  elevational  view  of  the  burner  unit  as 
viewed  in  a  direction  R  of  Fig.  3; 
Fig.  6  is  a  perspective  view  showing  an  example  of 
the  biasing  means; 
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Fig.  7  is  a  view  showing  an  example  of  the  assem- 
bly  of  the  container  body  and  the  high  concentration 
gas  combustion  burner; 
Fig.  8  is  a  perspective  view  showing  an  example  of 
an  engagement  condition  between  a  single  elastic 
claw  of  the  biasing  means  and  a  cutaway  portion  of 
the  high  concentration  gas  combustion  burner; 
Fig.  9  is  a  perspective  view  showing  an  example  of 
the  cutaway  portion  of  the  high  concentration  gas 
combustion  burner; 
Fig.  10  is  a  perspective  view  as  viewed  from  a  front 
portion  of  the  container  body  35  of  Fig.  2; 
Fig.  1  1  is  a  cross-sectional  view  showing  a  connec- 
tion  example  of  the  combustion  gas  inlet  port  (bell 
mouth)  of  the  high  concentration  ga  combustion 
burner  and  the  connection  port  of  the  container 
body  35; 
Fig.  12  is  a  frontal  view  showing  an  example  of  the 
burner  for  attaining  a  good  pre-mixture; 
Fig.  1  3  is  a  plan  view  of  the  burner  shown  in  Fig.  12; 
Fig.  14  is  an  enlarged  cross-sectional  view  taken 
along  the  line  H-H  of  Fig.  12; 
Fig.  15  is  a  cross-sectional  view  showing  another 
embodiment  of  a  burner; 
Fig.  16  is  a  cross-sectional  view  showing  an 
embodiment  of  yet  another  embodiment  of  a 
burner; 
Fig.  17  is  an  enlarged  cross-sectional  view  taken 
along  the  line  G-G  of  Fig.  16; 
Fig.  18  is  a  developed  view  showing  a  burner  in 
accordance  with  yet  another  embodiment; 
Fig.  19  is  a  cross-sectional  view  of  Fig.  18; 
Fig.  20  is  a  cross-sectional  view  showing  yet 
another  embodiment; 
Fig.  21  is  a  cross-sectional  view  showing  yet 
another  embodiment; 
Fig.  22  is  a  cross-sectional  view  showing  yet 
another  embodiment; 
Fig.  23  is  a  perspective  view  showing  an  example  of 
a  conventional  burner  unit;  and 
Fig.  24  is  a  view  illustrating  a  problem  inherent  in 
the  conventional  burner  unit. 

BEST  MODE  FOR  EMBODYING  THE  INVENTION 

A  preferred  embodiment  of  the  present  invention 
will  now  be  described  with  the  accompanying  drawings. 

Incidentally,  since  the  following  embodiment  is  one 
of  preferred  embodiments  of  the  present  invention,  the 
embodiment  is  limited  with  a  variety  of  preferable  tech- 
nical  limitations.  However,  the  scope  of  the  present 
invention  is  not  limited  to  these  embodiments  as  far  as 
the  explanation  particularly  limits  the  present  invention 
in  the  following  description.  Fig.  1  shows  the  preferred 
embodiment  of  a  combustion  apparatus  having  a  burner 
unit  according  to  the  present  invention.  The  combustion 
apparatus  is,  for  example,  a  hot  water  supply  system. 

In  Fig.  1  ,  a  hot  water  system  case  21  of  a  hot  water 
system  has  therein  a  burner  unit  20,  a  charging/dis- 

charging  gas  combustion  fan  22,  a  heat  exchanger  24, 
a  nozzle  holer  26  and  the  like. 

The  heat  exchanger  24  is  disposed  on  the  burner 
unit  20.  A  combustion  fan  22  is  disposed  below  the 

5  burner  unit  20.  A  nozzle  holder  26  is  disposed  to  face 
the  front  of  the  burner  unit  20. 

The  nozzle  holder  26  is  constructed  so  as  to  pro- 
vide  the  gas  mixture  to  the  combustion  burners  of  the 
burner  unit  20  to  be  described  later.  Namely,  the  nozzle 

10  holder  26  has  a  gas  mixture  nozzle  72  and  a  gas  mix- 
ture  nozzle  92.  The  gas  mixture  nozzle  72  is  directed  in 
the  horizontal  direction,  whereas  the  gas  mixture  nozzle 
92  is  directed  up  and  down. 

The  structure  of  the  burner  unit  20  will  now  be 
15  described  in  more  detail. 

As  shown  in  Figs.  2  and  3,  the  burner  unit  20  is  pro- 
vided  with  a  plurality  of  high  concentration  gas  combus- 
tion  burners  33,  a  plurality  of  low  concentration  gas 
combustion  burners  34,  a  container  body  35  and  a  bias- 

20  ing  means  40. 
The  biasing  means  40  has  a  structure  as  shown  in 

Fig.  6. 
The  high  concentration  gas  combustion  burners  33 

and  the  low  concentration  gas  combustion  burners  34 
25  will  first  be  described. 

As  shown  in  Figs.  2  and  3,  the  plurality  of  high  con- 
centration  gas  combustion  burners  33  and  the  plurality 
of  low  concentration  gas  combustion  burners  34  are  dis- 
posed  within  the  container  body  35  so  as  to  be  adjacent 

30  to  each  other.  The  high  concentration  gas  combustion 
burners  33  are  of  a  high  concentration  gas  combustion 
burner  type  and  are  generally  referred  to  as  Bunsen 
burners  or  semi-Bunsen  burners  in  which  air  for  com- 
bustion  is  fed  from  the  environment  of  the  burners  and 

35  high  concentration  premixed  gas  is  injected  from  flame 
ports  33a.  The  low  concentration  gas  combustion  burn- 
ers  34  are  of  a  low  concentration  gas  combustion 
burner  type  in  which  the  burners  cannot  burn  by  them- 
selves  with  gas  injected  from  flame  ports  34a  but  can 

40  burn  by  supplying  energy  for  combustion  from  the  envi- 
ronment.  The  low  concentration  premixed  gas  is 
injected  from  the  flame  ports  34a.  The  low  concentra- 
tion  premixed  gas  means  mixture  gas  which  has  a 
larger  amount  of  air  to  be  mixed  with  the  combustion 

45  gas  than  that  of  stoichiometric  air.  Thus,  the  high  con- 
centration  gas  combustion  turners  33  and  the  low  con- 
centration  gas  combustion  burners  34  are  used  in 
combination,  so  that  clean  combustion  may  prevent 
nitrogen  oxide  NOx  from  being  generated  to  some 

so  extent. 
As  shown  in  Figs.  2  and  7,  the  high  concentration 

gas  combustion  burners  33  are  made  by  pressing  thin 
plates  of  metal  and  are  provided  with  the  above- 
described  flame  ports  33a  and  at  the  same  time  with 

55  combustion  gas  inlet  holes  33b.  The  gas  inlet  ports  33b 
are  opened  downwardly,  and  are  constructed  so  as  to 
be  connected  to  connection  ports  35a  of  the  container 
body  35  as  shown  in  Fig.  2.  The  flame  ports  33a  and  the 
combustion  gas  inlet  ports  33b  are  connected  with  each 
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other  through  gas  passages  33c. 
A  cutaway  portion  50  is  formed  at  a  front  end  por- 

tion  of  the  high  concentration  gas  combustion  burner 
33.  As  shown  in  Figs.  7,  8  and  9,  the  cutaway  portion  50 
is  preferably  formed  substantially  into  a  lateral  V-shape.  s 
As  shown  in  Fig.  9,  for  the  cutaway  portion  50,  a  plate 
51  of  the  high  concentration  gas  combustion  burner  33 
is  made  different  in  shape  from  the  other  plat  52  to 
thereby  form  the  cutaway  portion  50.  One  of  the  plates 
51  is  a  cutaway  which  is  substantially  in  the  form  of  a  10 
rectangular,  whereas  the  other  plate  52  is  substantially 
in  the  form  of  a  V-shape.  Thus,  since  it  is  possible  to 
form  the  above-described  cutaway  portion  50  only  with 
the  V-shaped  cutaway  portion  52a  of  the  other  plate  52, 
there  is  a  small  amount  of  accumulation  of  error.  Also,  it  is 
is  unnecessary  to  align  the  shapes  of  both  the  plates  50 
and  52  with  each  other. 

On  the  other  hand,  as  shown  in  Figs.  2  and  3,  the 
low  concentration  gas  combustion  burners  34  are  pro- 
vided  flame  ports  34a  and  combustion  gas  inlet  ports  20 
34b.  The  combustion  gas  inlet  ports  34b  and  the  flame 
ports  34a  are  connected  with  each  other  through  gas 
passages  34c.  As  shown  in  Fig.  2,  the  combustion  gas 
inlet  ports  34b  are  connected  to  the  connection  ports  53 
of  the  container  body  35.  25 

As  shown  in  Fig.  1,  the  connection  ports  35a  of  the 
container  body  35  are  arranged  to  face  gas  mixture  noz- 
zles  92  of  the  above-described  nozzle  holder  26.  In  con- 
trast,  as  shown  in  Fig.  1  ,  other  connection  ports  53  of 
the  container  body  35  are  arranged  to  face  the  nozzles  30 
72  of  the  nozzle  holder  26. 

The  above-described  biasing  means  40  will  now  be 
described. 

The  biasing  means  40  is  mounted  relative  to  the 
container  body  35  as  shown  in  Fig.  40  for  biasing  the  35 
high  concentration  gas  combustion  burners  33  in  a 
direction  (downward)  indicated  by  the  arrow  X  relative  to 
the  container  body  35.  Thus,  the  high  concentration  gas 
combustion  burners  33  are  biased  in  the  direction  X 
indicated  by  the  arrow  X  relative  to  the  inner  surface  35t  40 
of  the  container  body  35,  whereby  the  combustion  gas 
inlets  33b  of  the  high  concentration  gas  combustion 
burners  33  are  brought  into  intimate  contact  with  the 
connection  ports  35a  of  the  container  body  35  and  are 
connected  thereto.  45 

In  the  biasing  means  40,  as  shown  in  Figs.  2  and  6, 
elastic  claws  70  corresponding  to  the  number  of  the 
high  concentration  gas  combustion  burners  34  are 
formed  to  project  in  a  direction  indicated  by  an  arrow  Y 
perpendicular  to  the  direction  indicated  by  the  arrow  X.  so 
Each  elastic  claw  70  may  project  into  an  interior  of  the 
container  body  35  from  a  window  portion  80  of  the  con- 
tainer  body  35  shown  in  Fig.  2.  A  body  41  of  the  biasing 
means  40  of  Fig.  6  may  be  formed  so  as  to  be  detacha- 
bly  relative  to  screw  holes  71  a  of  Fig.  1  0  by,  for  example,  55 
screws  71  of  Fig.  6  in  a  direction  indicted  by  an  arrow  Y 
from  a  back  surface  wall  81  side  of  the  container  body 
35  shown  in  Fig.  10. 

Under  the  assembled  condition  of  the  burner  unit 

shown  in  Figs.  2  and  3,  the  high  concentration  gas  com- 
bustion  burners  33  and  the  low  concentration  gas  com- 
bustion  burners  34  are  arranged  in  alignment  by 
positioning  claws  90  ad  91  of  the  container  body  35. 
Namely,  front  end  portions  33e  of  the  high  concentration 
gas  combustion  burners  33  and  front  end  portions  34e 
of  the  low  concentration  gas  combustion  burners  34  are 
inserted  between  the  positioning  claws  90.  In  contrast, 
on  the  positioning  claw  91  side,  rear  end  portions  33f  of 
the  high  concentration  gas  combustion  burners  33  and 
rear  end  portions  34f  of  the  low  concentration  gas  com- 
bustion  burners  34  are  inserted. 

Thus,  under  the  condition  that  the  high  concentra- 
tion  gas  combustion  burners  33  and  the  low  concentra- 
tion  gas  combustion  burners  34  are  arranged  in  parallel 
so  as  to  be  clamped  by  the  positioning  claws  90  and  91 
within  the  container  body  35,  as  shown  in  Figs.  7  and  8, 
the  elastic  claws  70  are  inserted  into  the  cutaway  por- 
tions  50  of  the  high  concentration  gas  combustion  burn- 
ers  33,  and  the  elastic  claws  70  are  biased  elastically 
relative  to  lower  edges  53  of  the  cutaway  portions  50. 
Namely,  the  elastic  claws  70  push  the  high  concentra- 
tion  gas  combustion  burners  33  in  the  direction  indi- 
cated  by  the  arrow  X.  Thus,  the  combustion  gas  inlet 
ports  33b  of  the  high  concentration  gas  combustion 
burners  33  may  be  positively  connected  relative  to  the 
connection  ports  35a  of  the  container  body  35.  Accord- 
ingly,  since  there  is  no  space  between  the  connection 
ports  35a  and  the  combustion  gas  inlet  ports  33b,  there 
is  no  fear  that  the  gas  mixture  would  leak  from  between 
these  components.  Accordingly,  there  are  no  noises  in 
the  burner  unit. 

In  addition,  in  this  embodiment,  as  shown  in  Fig.  7, 
the  high  concentration  gas  combustion  burners  33  are 
held  by  posture  holding  means  100  along  a  direction 
indicated  by  an  arrow  Z.  The  posture  holding  means 
100  is  a  spring  and  also  a  biasing  means  for  connecting 
further  positively  the  combustion  gas  inlet  ports  33b  of 
the  high  concentration  gas  combustion  burners  33  and 
the  connection  ports  35a  of  the  container  body  35.  The 
front  end  sides  33e  of  the  high  concentration  gas  com- 
bustion  burners  33  may  press  against  the  front  end 
inner  wall  35g  of  the  container  body  35.  Thus,  since  the 
horizontal  right  posture  of  the  high  concentration  gas 
combustion  burners  33  may  be  held  as  shown  in  Figs.  2 
and  7  in  the  interior  of  the  container  body  35,  the  con- 
nection  ports  35a  of  the  container  body  35  and  the  com- 
bustion  gas  inlet  ports  33b  of  the  high  concentration  gas 
combustion  burners  33  are  connected  more  positively 
with  each  other. 

Incidentally,  as  shown  in  Figs.  1  and  5,  the  above- 
described  burner  unit  20  is  received  in  a  burner  case 
110.  A  burner  case  cover  120  of  the  burner  case  110 
shown  in  Figs.  3  through  5  is  provided  with  an  electrode 
unit  130  and  a  high  voltage  generating  device  140.  The 
electrode  unit  1  30  is  provided  with  an  igniter  electrode 
132,  an  earth  electrode  133  and  a  flame  rod  electrode 
134  for  a  base  portion  131  made  of  ceramics. 

The  igniter  electrode  132  is  arranged  to  extend 
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above  the  low  concentration  gas  combustion  burner  34 
as  shown  in  Fig.  3  with  its  tip  end  above  the  flame  port 
33a  of  the  high  concentration  gas  combustion  burner 
33.  The  earth  electrode  133  is  arranged  substantially 
above  the  low  concentration  gas  combustion  burner  34. 
The  flame  rod  1  34  is  arranged  to  extend  above  the  low 
concentration  gas  combustion  burner  34  with  its  tip  end 
above  the  flame  port  33a  of  the  high  concentration  gas 
burner  33.  By  the  action  of  the  high  voltage  generating 
circuit  140,  the  igniter  electrode  132  is  subjected  to  the 
high  voltage  to  perform  a  spark  charge  to  the  earth  elec- 
trode  133.  Thus,  the  spark  is  formed  and  an  ignition  is 
effected  through  the  gas-rich  gas  mixture  from  the  flame 
port  33a  of  the  high  concentration  gas  combustion 
burner  33  and  the  air-rich  gas  mixture  from  the  flame 
port  34a  of  the  low  concentration  gas  combustion 
burner  34.  The  flame  rod  electrode  134  detects  the  cur- 
rent  ion  in  the  flame  to  thereby  detect  whether  the  flame 
is  put  out  or  not. 

As  described  above,  in  the  embodiment  of  the 
present  invention,  since  the  combustion  gas  inlet  ports 
33b  of  the  high  concentration  gas  combustion  burners 
33  are  positively  connected  to  the  connection  ports  35a 
of  the  container  body  35  as  shown  in  Figs.  2  and  1  1  , 
each  elastic  claw  70  of  the  biasing  means  40  is  inserted 
into  the  cutaway  portion  50  for  the  engagement  of  the 
high  concentration  gas  combustion  burner  33  one  by 
one,  and  at  the  same  time  the  high  concentration  gas 
combustion  burner  33  is  pressed  against  the  container 
body  35  in  the  direction  indicated  by  the  arrow  X.  In 
addition,  the  high  concentration  gas  combustion  burn- 
ers  33  are  pressed  in  the  direction  Z  one  by  one  by  the 
biasing  means  100  which  also  serves  as  the  posture 
holding  means. 

Thus,  in  the  burner  unit  in  which  the  high  concentra- 
tion  gas  combustion  burners  33  and  the  low  concentra- 
tion  gas  combustion  burners  34  are  closely  arranged 
and  the  burner  combustion  range  is  narrow,  even  if 
there  is  non-uniformity  in  dimension  of  height  in  the 
direction  X  of  each  high  concentration  gas  combustion 
burner  33,  each  connection  port  35a  of  the  container 
body  35  may  be  positively  connected  to  each  combus- 
tion  gas  inlet  port  33b  of  each  high  concentration  gas 
combustion  burner  33  so  that  the  leakage  of  the  gas 
mixture  may  be  prevented  and  the  generation  of  noises 
due  to  the  leakage  may  be  prevented. 

An  example  of  the  operation  of  the  combustion 
apparatus  using  the  burner  in  accordance  with  the 
embodiment  will  be  described  briefly. 

In  Fig.  1  ,  the  gas  mixture  which  has  been  mixed  at 
a  predetermined  mixture  ratio  between  the  air  and  gas 
is  supplied  from  a  combustion  gas  supply  source  (not 
shown)  through  the  gas  supply  portion.  As  shown  in  Fig. 
7,  the  combustion  gas  given  from  the  nozzles  92  of  the 
nozzle  holder  26  is  blown  out  from  the  flame  ports  33a 
through  the  gas  passage  33c  and  through  the  combus- 
tion  gas  inlet  ports  33b  of  the  high  concentration  gas 
combustion  burners  33.  In  the  same  way,  the  combus- 
tion  gas  given  from  the  nozzles  72  of  the  nozzle  holder 

26  is  blown  out  from  the  flame  ports  34a  of  the  low  con- 
centration  gas  combustion  burners  34  through  the  gas 
passage  34c  and  through  the  combustion  gas  inlet 
ports  34b  of  the  low  concentration  gas  combustion 

5  burners  34  and  the  connection  ports  53  shown  in  Fig.  2. 
Namely,  the  combustion  gas  injected  from  the  noz- 

zles  72  are  blown  to  the  combustion  gas  inlet  ports  34b 
of  the  low  concentration  gas  combustion  burners  34  and 
the  combustion  gas  is  introduced  into  the  gas  passage 

10  34c  of  the  low  concentration  gas  combustion  burners 
34.  The  introduced  combustion  gas  and  air  are  mixed  in 
the  gas  passage  34c  uniformly  and  the  low  concentra- 
tion  premixed  gas  is  injected  from  the  flame  ports  34a. 

In  the  same  way,  the  combustion  gas  to  be  injected 
15  from  the  thin  nozzles  92  is  injected  upwardly  relative  to 

the  combustion  gas  inlet  ports  33b  of  the  high  concen- 
tration  gas  combustion  burners  33.  The  gas  and  air 
introduced  into  the  combustion  gas  inlet  ports  33b  are 
uniformly  mixed  in  the  gas  passage  33c,  and  the  high 

20  concentration  premixed  gas  is  injected  from  the  flame 
ports  33a.  A  high  temperature  flame  of  the  high  concen- 
tration  premixed  gas  is  formed  in  the  flame  ports  33a  of 
the  high  concentration  gas  combustion  burners  33,  and 
a  combustion  flame  of  the  low  concentration  premixed 

25  gas  is  formed  in  the  flame  ports  34a  of  the  low  concen- 
tration  gas  combustion  burners  34.  The  combustion  of 
the  low  concentration  premixed  gas  combustion  by  the 
low  concentration  gas  combustion  burner  34  and  the 
combustion  of  the  high  concentration  premixed  gas 

30  combustion  by  the  high  concentration  gas  combustion 
burner  33  are  about  at  a  ratio  of  6  to  4.  Accordingly,  the 
flame  formed  on  the  formation  surface  of  all  the  flame 
ports  33a  and  34a  of  the  burner  unit  20,  i.e.,  the  com- 
bustion  surface  of  the  burner  unit  20  is  occupied  by  the 

35  flame  in  which  the  flame  peak  temperature  of  1  ,500°C 
or  less  by  the  low  concentration  premixed  gas  and  the 
NOx  is  hardly  generated.  Thus,  a  clean  combustion  in 
which  a  small  amount  of  nitrogen  oxide  is  small  is  per- 
formed. 

40  When  such  a  combustion  is  performed,  since  the 
high  concentration  gas  combustion  burners  33  are 
biased  positively  in  the  direction  indicated  by  the  arrow 
X  by  the  elastic  pieces  70  of  the  biasing  means  40,  the 
connection  ports  35a  of  the  container  body  35  and  the 

45  combustion  gas  inlet  ports  33b  of  the  high  concentration 
gas  combustion  burners  33  are  firmly  connected  as 
shown  in  Fig.  1  1  .  Accordingly,  there  is  no  leakage  of  the 
mixture  gas. 

In  addition,  in  this  embodiment,  as  shown  in  Fig.  7, 
so  since  the  high  concentration  gas  combustion  burners  33 

are  biased  in  the  direction  indicated  by  the  arrow  Z  by 
the  biasing  means  1  00  which  also  serves  as  the  posture 
holding  means,  and  their  postures  are  held  within  the 
container  body  35,  it  is  possible  to  further  positively  con- 

55  nect  the  connection  ports  35a  and  the  combustion  gas 
inlet  ports  33b.  Thus,  there  is  no  leakage  of  the  gas  mix- 
ture,  and  there  is  no  generation  of  noises  by  the  leak- 
age. 

By  the  way,  the  present  invention  is  not  limited  to 
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the  above-described  embodiment. 
For  example,  in  the  above-described  embodiment, 

since  the  combustion  gas  inlet  ports  33b  are  directed 
downwardly  (in  the  direction  indicated  by  the  arrow  X), 
only  the  high  concentration  gas  combustion  burners  are 
biased  in  the  direction  indicated  by  the  arrow  X  by  the 
biasing  means.  However,  without  the  limitation  to  this,  in 
the  case  where  the  combustion  gas  inlet  ports  of  the  low 
concentration  gas  combustion  burners  34  are  struc- 
tured  in  the  same  way  as  the  combustion  gas  inlet  ports 
of  the  high  concentration  gas  combustion  burner,  the 
cutaway  portions  which  are  the  same  as  the  cutaway 
portions  50  may  be  formed  for  the  low  concentration  gas 
combustion  burner  and  the  pressure  may  be  applied  by 
inserting  the  elastic  claws  70  of  the  biasing  means  40. 

Also,  with  respect  to  the  low  concentration  gas 
combustion  burners  34,  instead  of  the  biasing  means  40 
used  for  the  high  concentration  combustion  burners,  a 
biasing  means  400  which  also  serves  as  the  posture 
holding  means  which  is  the  same  as  the  biasing  means 
100  which  is  the  posture  holding  means  for  the  high 
concentration  gas  combustion  burners  33  is  provided  at 
a  portion  of  the  container  body  35  facing  the  nozzles  72. 

With  the  structure  like  the  low  concentration  gas 
combustion  burners  34,  it  is  possible  to  eliminate  the 
leakage  with  the  posture  holding  means  400  for  biasing 
the  gas  inlet  ports  34  and  the  connection  ports  53  in  the 
direction  Z. 

By  the  way,  also,  in  the  embodiment  according  to 
the  present  invention,  as  shown  in  Fig.  2,  it  is  possible  to 
bias  the  above-described  high  concentration  gas  com- 
bustion  burners  33  and  low  concentration  gas  combus- 
tion  burners  34  in  the  direction  Z.  With  respect  to  the 
high  concentration  gas  combustion  burners  33,  it  is  pos- 
sible  to  positively  connect  the  connection  ports  35a  of 
the  container  body  35  and  the  combustion  gas  inlet 
ports  33b  of  the  high  concentration  gas  combustion 
burners  33  by  the  biasing  means  and  the  biasing  means 
100  which  serves  as  the  posture  holding  means.  Also, 
with  respect  to  the  low  concentration  gas  combustion 
burners  34,  it  is  possible  to  positively  connect  the  con- 
nection  ports  53  of  the  container  body  35  and  the  com- 
bustion  gas  inlet  ports  34b  of  the  high  concentration  gas 
combustion  burners  33. 

Also,  the  shape  of  the  biasing  means  40  is  not  lim- 
ited  to  a  tongue-shaped  elastic  claw.  It  is  possible  to  use 
any  other  shape.  For  example,  spring  steel,  SUS  or  the 
like  may  be  used  as  material  for  the  biasing  means  40. 
However,  it  is  possible  to  use  any  specific  material  if  it  is 
elastic  and  durable  against  heat. 

Figs.  1  2  to  1  4  show  a  structural  example  of  a  burner 
by  which  combustion  gas  and  air  may  be  well  mixed. 

Incidentally,  in  the  case  where  these  burners  are 
combined  with  the  above-described  burner  unit,  as  indi- 
cated  by  dotted  lines,  it  is  possible  to  form  a  cutaway 
portion  50  corresponding  to  the  biasing  means  40.  A 
gas  burner  E  for  low  concentration  gas  combustion  is 
made  by  doubling  back  a  single  plate  (thin  metal  plate) 
600  machined  by  pressing.  Namely,  the  plate  600  has  a 

pair  of  plate  portions  600a  and  600b  each  of  which  has 
substantially  the  same  shape.  The  plate  600  is  doubled 
back  so  that  the  pair  of  the  plate  portions  600a  and 
600b  overlap  each  other.  One  of  the  plate  portions  600a 

5  has  a  bending  portion  600  at  its  edge.  The  bending  por- 
tion  600c  is  folded  back  to  the  other  plate  portion  600b 
by  press-fit,  thereby  forming  the  gas  burner.  Each  of  he 
pair  of  plate  portions  600a  and  600b  has  expanded  por- 
tions  for  forming  a  mixture  portion  510  and  a  diffusion 

10  portion  52. 
An  end  of  the  above-described  mixture  portion  510 

is  provided  as  an  inlet  port  511.  The  mixture  portion  51  0 
has,  in  the  vicinity  of  the  inlet  port  51  1  ,  a  throat  portion 
512  which  has  a  smaller  flow  path  cross-sectional  area 

15  than  that  of  the  inlet  port  51  ,  and  further  has  an  exten- 
sion  portion  513  which  extends  to  the  middle  and  to  the 
right  in  Fig.  12  from  the  throat  portion  512.  In  the  exten- 
sion  portion  513,  the  flow  path  cross-sectional  area  is 
gradually  increased  downstream. 

20  The  diffusion  portion  520  is  located  above  the  mix- 
ture  portion  510.  The  diffusion  portion  520  has  a  first 
portion  521  which  is  integral  with  a  right  end  of  the 
extension  portion  513  of  the  above-described  mixture 
portion  510  and  at  the  same  time  extends  obliquely 

25  upwardly  to  the  left,  a  second  portion  which  is  located  at 
the  uppermost  position  and  extends  in  the  horizontal 
direction,  and  a  third  portion  523  which  connects  the 
first  portion  521  and  the  second  portion  522  and  which 
is  thinner  than  these  portions.  An  upper  surface  of  the 

30  above-described  second  portion  522  is  flat  and  has  a 
number  of  flame  ports  523  formed  as  shown  in  Fig.  13. 

The  high  concentration  gas  combustion  burner  (not 
shown)  has  also  the  similar  structure  to  that  of  the  low 
concentration  gas  combustion  burner  E.  However,  the 

35  cross-sectional  area  of  the  throat  portion  51  2  of  the  low 
concentration  gas  combustion  burner  E  is  larger  than 
that  of  a  throat  portion  of  the  high  concentration  gas 
combustion  burner. 

A  gas  mixture  nozzle  550  is  disposed  in  the  vicinity 
40  of  the  burner  unit  F.  This  gas  mixture  nozzle  550 

extends  in  a  direction  perpendicular  to  the  paper  sur- 
face  of  Fig.  12  and  has  a  number  of  gas  injection  por- 
tions  551  at  an  interval.  These  gas  injection  portions 
551  are  face  the  inlet  ports  51  1  of  he  low  concentration 

45  gas  combustion  burners  E  as  shown  and  the  flow  inlets 
of  the  high  concentration  gas  combustion  burners.  A 
port  diameter  of  the  gas  injection  portions  facing  the  low 
concentration  gas  combustion  burner  E  is  larger  than  a 
port  diameter  of  the  gas  injection  portions  facing  the 

so  high  concentration  gas  combustion  burner.  As  a  result, 
a  larger  amount  of  fuel  gas  may  be  supplied  to  the  low 
concentration  gas  combustion  burners  E. 

With  such  a  structure,  the  gas  from  the  above- 
described  gas  injection  portions  551  is  supplied 

55  together  with  air  out  of  a  fan  (see  Fig.  1)  located,  for 
example,  below  the  burner  unit  to  the  inlet  ports  51  1  of 
the  low  concentration  gas  combustion  burners  E.  The 
air  and  gas  are  premixed  in  the  process  through  the 
mixture  portion  510.  The  premixed  gas  is  diffused  in  the 
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diffusion  portion  520  and  injected  from  the  flame  ports 
525  to  form  flame.  In  the  same  manner,  flame  is  sup- 
plied  from  he  flame  ports  of  the  high  concentration  gas 
combustion  burners.  The  flame  heats  water  that  passes 
through  the  heat  exchanger  located  above  the  burner  5 
unit  F. 

As  shown  in  Figs.  12  and  14,  a  pair  of  projecting 
portions  530a  and  530b  are  formed  as  obstacles  in  the 
vicinity  of  the  inlet  port  51  1  in  the  flow  path  of  the  mix- 
ture  portion  510  of  the  above-described  low  concentra-  10 
tion  gas  combustion  burner  E.  More  specifically,  these 
projecting  portions  530a  and  530b  are  arranged  in  the 
vicinity  of  the  throat  portion  512  and  downstream  of  the 
throat  portion  512.  These  projecting  portions  530a  and 
530b  are  formed  by  inwardly  projecting  the  plate  por-  15 
tions  600a  and  600b  provided  as  the  walls  of  the  mix- 
ture  portion  510.  The  pair  of  projecting  portions  530a 
and  530b  face  each  other  and  contact  each  other  at  tip 
end  portions. 

Since  the  air  and  gas  supplied  to  the  inlet  port  51  1  20 
for  the  above-described  low  concentration  gas  combus- 
tion  burner  E  are  somewhat  turbulent  when  passing 
through  the  throat  portion  512  in  the  initial  stage  and 
subsequently  strongly  turbulent  by  the  projecting  por- 
tions  530a  and  530b,  the  pre-mixture  is  accelerated  at  25 
once.  The  premixed  gas  is  further  introduced  uniformly 
through  the  mixture  portion  510  into  the  diffusion  por- 
tion  520.  For  this  reason,  in  the  low  concentration  gas 
combustion  burner  E,  although  the  flow  path  cross-sec- 
tional  area  of  the  throat  portion  512  is  large,  the  good  30 
pre-mixture  is  carried  out  and  the  oxygen  concentration 
is  made  substantially  uniform  in  all  the  flame  ports  525 
(in  other  words,  the  gas  concentration  is  made  substan- 
tially  uniform).  As  a  result,  it  is  possible  to  carry  out  the 
substantially  uniform  combustion  in  any  of  the  flame  35 
ports  525. 

Other  embodiments  will  now  be  described  with  ref- 
erence  to  the  drawings.  In  these  drawings,  the  same  ref- 
erence  numerals  are  used  to  the  structural  members 
corresponding  to  those  of  the  foregoing  embodiment  40 
and  their  detailed  explanation  will  be  omitted.  In  an 
embodiment  shown  in  Fig.  15,  a  pair  of  projecting  por- 
tions  530a  and  530b  face  each  other  but  are  separated 
from  each  other. 

In  an  embodiment  shown  in  Figs.  16  and  17,  a  pair  45 
of  projecting  portions  530a  and  530b  are  formed  in  the 
walls  facing  each  other  but  are  arranged  offset  in  the 
longitudinal  direction  of  the  mixture  portion  510.  In  this 
embodiment,  it  is  possible  to  suppress,  to  a  minimum 
extent,  the  reduction  of  the  flow  path  cross-sectional  so 
area  of  the  mixture  portion  510  due  to  the  provision  of 
the  projecting  portions  530a  and  530b. 

In  an  embodiment  shown  in  Figs.  18  and  19,  in  the 
same  manner  as  in  the  first-mentioned  embodiment,  the 
burner  is  made  by  doubling  back  a  single  plate  600  55 
which  is  pressed.  As  shown  in  Fig.  18,  a  thin  long  strip 
630  is  caused  to  project  from  an  edge  of  the  plate  por- 
tion  600b  of  the  plate  600.  A  circular  plate  portion  630a 
is  formed  as  an  obstacle  in  the  middle  of  the  strip  630. 

As  shown  in  Fig.  19,  under  the  condition  that  the  plate 
600  is  doubled  back,  both  ends  of  the  strip  630  are 
clamped  by  the  pair  of  plate  portions  600a  and  600b  or 
a  part  thereof  is  supported.  The  central  circular  plate 
portion  630a  is  arranged  within  the  flow  path  of  the  mix- 
ture  portion  510  downstream  of  the  throat  portion  512 
and  in  the  vicinity  of  the  inlet  part  51  1  .  This  strip  630  is 
twisted,  whereby  the  circular  plate  portion  630a  is  per- 
pendicular  to  the  longitudinal  direction  of  the  above- 
described  mixture  portion  510  and  sufficiently  serves  to 
make  turbulent  the  flow  of  the  gas  and  air.  Incidentally, 
the  central  porion  of  the  strip  630  may  bend  and  project 
on  the  side  of,  for  example,  the  flow  inlet. 

In  an  embodiment  shown  in  Fig.  20,  a  rivet  730 
which  passes  through  a  wall  in  the  vicinity  of  and  down- 
stream  of  the  throat  portion  is  mounted  in  the  mixture 
portion  510.  A  portion  of  a  stem  730a  of  the  rivet  730  is 
formed  as  an  obstacle  for  the  gas  and  air. 

In  an  embodiment  shown  in  Fig.  21,  a  single  rod 
830  is  used  as  an  obstacle  to  pass  through  all  the  mix- 
ture  portions  510  of  the  low  concentration  gas  combus- 
tion  burners  E  of  the  burner  unit.  Incidentally,  in  this 
embodiment,  the  high  concentration  gas  combustion 
burners  are  arranged  between  the  low  concentration 
gas  combustion  burners.  However,  the  mixture  portion 
of  the  high  concentration  gas  combustion  burner  is 
arranged  above  the  mixture  portion  of  the  low  concen- 
tration  gas  combustion  burner. 

In  an  embodiment  shown  in  Fig.  20,  in  the  same 
way  as  in  the  embodiment  shown  in  Fig.  21  ,  the  rod  930 
is  used  as  an  obstacle  to  pass  through  the  mixture 
porion  510  but  has  a  cross-section  that  diverges  on  the 
downstream  side.  This  cross-section  causes  the  gas 
and  air  flow  to  turbulent  more  than  the  circular  cross- 
section. 

Furthermore,  the  present  invention  is  not  limited  to 
the  embodiments  shown  but  may  be  modified  into  vari- 
ous  types.  For  example,  it  is  possible  to  dispense  with 
the  throat  portion.  Also,  the  present  invention  is  not  lim- 
ited  to  the  low  concentration  gas  combustion  burner  in 
all  primary  air  type  burner  units  but  may  be  applied  to 
any  type  of  gas  burner  in  which  the  flow  path  cross-sec- 
tional  area  of  the  mixture  portion  has  to  be  increased 
and  to  any  type  of  a  gas  burner  in  which  the  mixture  por- 
tion  has  to  be  shortened.  Also,  the  shape  of  the  flame 
port  525  (see  Fig.  13)  of  the  gas  burner  may  be  formed 
into  one  like  the  burner  34a  of  Fig.  10. 

As  described  above,  according  to  the  present 
invention,  it  is  possible  to  connect  positively  the  inlet 
ports  of  the  combustion  burners  and  the  connection 
ports  of  the  container  body. 

INDUSTRIAL  APPLICABILITY 

Thus,  the  present  invention  is  suitable  to  a  burner 
and  a  burner  unit  installed  in  a  combustion  apparatus  for 
burning  combustion  gas. 
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Claims 

1.  A  burner  unit  comprising  a  plurality  of  combustion 
burners  provided  inlet  ports  for  combustion  gas, 
and  a  container  body  having  connection  ports  for 
connection  with  the  inlet  ports  of  said  combustion 
gas  inlets  of  said  combustion  burners  and  in  which 
said  plurality  of  burners  are  received  and  arranged, 

characterized  in  that  said  burner  unit  being 
mounted  on  said  container  body  and  being  com- 
prised  of  a  biasing  means  provided  in  correspond- 
ence  with  each  of  said  combustion  burners  for 
pushing  the  combustion  gas  inlet  ports  of  said  com- 
bustion  burners  against  the  connection  port  of  said 
container  body  relative  to  said  combustion  burners 
arranged  in  said  container  body. 

2.  The  burner  unit  according  to  claim  1,  wherein  said 
biasing  means  pushes  side  end  porions  of  said 
combustion  burners  substantially  in  a  horizontal 
direction. 

zle,  and  a  diffusion  portion  which  is  integral  with  the 
other  end  of  said  mixture  portion  and  having  a 
number  of  flame  ports,  for  introducing  gas  injected 
from  said  gas  nozzle  together  with  air  through  said 

5  inlet  port,  premixing  the  gas  and  air  in  the  mixture 
portion,  diffusing  this  mixture  gas  in  said  diffusion 
portion  and  injecting  the  gas  from  said  flame  ports 
to  form  flame, 

characterized  in  that  an  obstacle  is  provided 
10  in  a  flow  path  of  said  mixture  portion. 

8.  The  gas  burner  according  to  claim  7,  wherein  said 
obstacle  is  provided  in  the  vicinity  of  the  inlet  port  of 
said  mixture  portion. 

15 
9.  The  gas  burner  according  to  claim  8,  wherein  a 

throat  portion  having  a  smaller  flow  path  cross-sec- 
tional  area  than  that  of  the  inlet  port  in  the  vicinity  of 
the  inlet  port,  and  said  obstacle  is  provided  on  the 

20  downstream  side  of  the  throat  portion  and  in  the 
vicinity  of  the  throat  porion. 

3.  A  burner  unit  comprising  a  plurality  of  combustion 
burners  provided  inlet  ports  for  combustion  gas, 
and  a  container  body  having  connection  ports  for  25 
connection  with  the  inlet  ports  of  said  combustion 
gas  inlets  of  said  combustion  burners  and  in  which 
said  plurality  of  burners  are  received  and  arranged, 

characterized  in  that  said  burner  unit  being 
mounted  on  said  container  body,  and  being  com-  30 
prised  of  a  biasing  means  elastically  engaged  with 
cutaway  portions  of  said  combustion  burners  and 
provided  in  correspondence  with  each  of  said  com- 
bustion  burners  for  pushing  the  combustion  gas 
inlet  ports  of  said  combustion  burners  against  the  35 
connection  port  of  said  container  body  relative  to 
said  combustion  burners  arranged  in  said  container 
body. 

10.  The  gas  burner  according  to  claim  7,  wherein  said 
obstacle  comprises  a  projecting  portion  made  by 
projecting  walls  of  the  mixture  portion  inwardly. 

11.  The  gas  burner  according  to  claim  7,  wherein  said 
mixture  portion  and  said  diffusion  portion  are 
formed  by  overlapping  a  pair  of  plate  portions  which 
have  been  pressed,  a  thin  long  strip  projects  from 
an  edge  of  one  of  the  plate  portions,  and  at  least 
part  of  the  strip  is  formed  as  the  obstacle  disposed 
in  the  flow  path  of  said  mixture  portion. 

12.  The  gas  burner  according  to  claim  7,  wherein  the 
obstacle  comprises  a  rod  portion  which  passes 
through  said  mixture  portion. 

The  burner  unit  according  to  claim  3,  wherein  said  40 
biasing  means  enters  through  window  portions  of 
said  container  body  and  elastically  engages  with 
the  cutaway  portions  of  said  combustion  burners. 

The  burner  unit  according  to  claim  4,  wherein  said  45 
combustion  burners  comprise  high  concentration 
gas  combustion  burners. 

6.  The  burner  unit  according  to  claim  5,  further  com- 
prising  a  posture  holding  means  for  holding  pos-  so 
tures  of  said  combustion  burners  within  said 
container  body  in  a  direction  perpendicular  to  a 
direction  in  which  the  combustion  gas  inlet  ports  of 
said  combustion  burners  are  pushed  against  the 
connection  ports  of  said  container  body  by  said  55 
biasing  means. 

7.  A  gas  burner  comprising  a  mixture  portion  extend- 
ing  to  have  at  its  end  an  inlet  port  facing  a  gas  noz- 
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