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(54)  Burner  with  segmented  burner  deck 

(57)  A  burner  (1)  for  use  in  a  gas-fired  burner 
device,  comprising  a  housing  (2)  at  least  partly  covered 
by  a  burner  deck  (3)  provided  with  outflow  openings  (8) 
for  allowing,  during  use,  the  passage  of  a  gas  or  gas/air 
mixture  from  the  inside  of  the  housing  to  the  environ- 
ment,  with  the  circumferential  edges  of  the  burner  deck 
being  retained  so  as  to  be  movable  relative  to  the  hous- 
ing,  wherein  the  burner  deck  comprises  a  series  of 
burner  deck  parts  (7)  arranged  next  to  each  other,  which 
burner  deck  parts  each  comprise  a  row  of  outflow  open- 
ings  in  communication  with  the  inside  of  the  housing, 

while  between  burner  deck  parts  arranged  next  to  each 
other  bridges  (12)  are  included  which  are  fixedly  con- 
nected  with  the  housing,  in  which  bridges  the  proximal 
edges  (30)  of  the  burner  deck  parts  connecting  thereto 
are  movably  retained,  the  arrangement  being  such  that 
during  use  each  burner  deck  part  can  deform  at  least  in 
the  plane  of  the  burner  deck  part  in  question,  independ- 
ently  of  the  other  burner  deck  parts  the  housing  and  the 
bridges. 
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Description 

The  invention  relates  to  a  burner  for  use  in  a  gas- 
fired  burner  device,  according  to  the  preamble  of  claim 
1  .  Such  a  burner  is  known  from  practice.  5 

The  known  burner  comprises  a  box-shaped  hous- 
ing  which  is  closed  at  the  top  by  a  curved  burner  deck. 
The  burner  deck  consists  of  a  plate  member  which  is 
provided  over  the  entire  surface  thereof  with  outflow 
openings  through  which  during  use  gas  or  a  gas/air  mix-  w 
ture  can  flow  from  the  inside  of  the  housing  to  the  envi- 
ronment  and  can  burn  on  top  of  the  burner  deck. 
Provided  along  the  entire  upper  circumferential  edge  of 
the  housing  is  an  inwardly  open  groove  in  which  the  cir- 
cumferential  edge  of  the  burner  deck  is  confined  with  a  is 
proper  fit,  so  as  to  allow  movement  within  the  groove 
approximately  in  the  plane  of  the  burner  deck.  This  is  of 
great  importance  since  the  burner  deck  will  be  strongly 
heated  during  use  and  should  then  be  able  to  deform 
freely,  in  particular  expand.  20 

The  burner  deck  of  this  known  burner  is  made  from 
a  relatively  thick  plate  member  of  a  high-grade  metal.  As 
a  consequence,  the  burner  deck  is  relatively  expensive. 
Further,  the  maximum  allowable  surface  area  of  the 
burner  deck  is  limited.  Moreover,  it  is  found  that  the  25 
deformations  of  the  burner  deck  during  use,  in  particular 
upon  prolonged  use,  are  such  that  the  burner  deck  is 
partly  released  from  the  groove,  loses  its  shape  perma- 
nently  or  even  breaks  or  tears,  for  instance  as  a  conse- 
quence  of  thermal  cracks,  in  particular  if  the  burner  is  30 
used  as  a  so-called  modulating  gas  burner  and  in  burn- 
ers  with  a  non-planar  burner  deck.  This  has  as  a  conse- 
quence  that  this  known  burner,  or  at  least  the  burner 
deck,  has  a  relatively  short  life  and  is  costly  in  manufac- 
ture  and  use.  Moreover,  giving  the  burner  deck  a  shape  35 
other  than  a  substantially  flat  shape  is  not  easy  to  real- 
ize.  This  can  be  disadvantageous  in  some  cases 
because  a  flat  burner  deck  can  lead  to  an  undesired 
flame  pattern  and  relatively  much  noise. 

The  object  of  the  invention  is  to  provide  a  burner  of  40 
the  type  described  in  the  preamble,  whereby  the  disad- 
vantages  mentioned  are  avoided,  while  the  advantages 
thereof  are  maintained.  To  that  effect,  a  burner  accord- 
ing  to  the  invention  is  characterized  by  the  features 
according  to  claim  1  .  45 

By  dividing  the  burner  deck  into  different  burner 
deck  parts,  which  are  movably  supported  on  all  sides  by 
at  least  the  housing  and  a  bridge,  a  stabler  burner  deck 
allowing  more  flexible  arrangement  and  shaping  is 
obtained,  which  moreover  can  be  manufactured  more  so 
cheaply.  The  burner  deck  parts  can  be  manufactured 
from  cheaper,  less  high-grade  and/or  less  voluminous 
material  than  a  burner  deck  of  comparable  dimensions. 
Moreover,  the  deformations  of  the  burner  deck  parts, 
given  equal  conditions  of  use,  are  smaller  and  can  at  55 
the  least  be  accommodated  better  in  the  supporting 
construction.  A  further  advantage  of  different  burner 
deck  parts  is  that  they  can  be  separately  exchangeable 
and  replaceable,  so  that  in  case  of  damage  it  is  not  nec- 

essary  to  replace  the  entire  burner  deck.  Further,  with 
different  burner  deck  parts  it  is  easier  to  manufacture 
asymmetrical  burner  decks,  which  are  individually 
adaptable  to  the  type  of  burner  device  in  which  the 
burner  is  to  be  used,  so  that  burners  can  be  composed 
for  different  burner  devices  using  comparable  or  identi- 
cal  parts.  The  burner  deck  parts  and  intermediate 
bridges  moreover  make  greater  burner  deck  surfaces 
(length  and/or  width)  possible,  given  equal  material  con- 
ditions,  so  that  relatively  large  burners  can  be  manufac- 
tured,  supplied  from  one  housing  and  with  relatively 
thin-walled  inexpensive  burner  decks.  In  particular,  the 
slight  thickness  provides  the  advantage  that  material 
stresses  resulting  from  varying  heat  loads  have  less 
influence  on  the  burner  deck,  so  that  the  quality  and  the 
life  are  appreciably  increased  over  known  burners.  This 
advantage  can  be  further  enhanced  through  a  suitable 
choice  of  material. 

In  an  advantageous  embodiment,  a  burner  accord- 
ing  to  the  invention  is  characterized  by  the  features 
according  to  claim  2  and/or  3. 

Such  a  burner  provides  the  advantage  that  the  or 
each  bridge  increases  the  stiffness  of  the  housing  and 
at  the  same  time  divides  the  burner  deck  into  at  least 
two  burner  deck  parts.  As  a  result,  the  housing  too  can 
be  shaped  relatively  simply.  Owing  to  the  burner  deck 
being  divided  into  at  least  two  burner  deck  parts,  a  non- 
planar  burner  deck  can  be  manufactured  using  rela- 
tively  flat  burner  deck  parts.  For  different  types  of  burn- 
ers,  this  provides  the  advantage  that  thereby  a  favorable 
burner  pattern  can  be  obtained  for  a  particular  burner 
device  without  requiring  that  the  burner  deck  parts  be 
deformed,  for  instance  bent.  As  a  consequence,  materi- 
als  that  can  hardly  be  deformed,  if  at  all,  can  also  be 
used  for  non-planar  burner  decks,  such  as  curved  or 
angled  burner  decks. 

In  a  preferred  embodiment,  a  burner  deck  accord- 
ing  to  the  invention  is  characterized  by  the  features 
according  to  claim  4. 

In  this  embodiment  the  burner  deck  comprises  at 
least  four  burner  deck  parts,  two  side  by  side  and  two 
behind  each  other.  In  this  way,  with  relatively  small 
burner  deck  parts  a  relatively  large  burner  deck  can  be 
formed,  allowing  the  burner  deck  parts  to  have  only  rel- 
atively  little  stiffness,  while  they  moreover  undergo  large 
deformations  relative  to  the  surface  area.  As  a  conse- 
quence,  such  an  embodiment  is  particularly  suitable  for 
use  with  modulating  burners  and  for  highly  varying  heat 
loads. 

In  an  alternative  embodiment,  a  burner  according  to 
the  invention  is  characterized  by  the  features  according 
to  claim  5. 

In  this  embodiment,  the  burner  has  a  burner  deck 
constituting  a  superficies  or  shell,  so  that  the  burner  is 
suitable  in,  for  instance,  a  burner  device  with  a  cylindri- 
cal  burner  space.  The  use  of  the  burner  deck  parts  here 
offers  the  additional  advantage  that  the  shell-shaped 
burner  deck  is  simple  to  build  up. 

In  a  further  advantageous  embodiment,  a  burner 
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according  to  the  invention  is  characterized  by  the  fea- 
tures  according  to  claim  6. 

A  pressure  distributing  plate  under  the  burner  deck 
has  the  advantage  that,  as  a  result,  the  gas  or  gas/air 
mixture  flowing  from  the  housing  to  the  outflow  open-  5 
ings  in  the  burner  deck  does  not  reach  the  outflow  open- 
ings  directly  but  is  diverted  at  least  in  the  direction  of 
flow.  Moreover,  due  to  the  pressure  distributing  plate, 
the  velocity  of  the  gas  or  gas  mixture  is  adjusted,  in 
such  a  manner  that  optimum  burner  conditions  are  to 
thereby  obtained.  The  pressure  distributing  plate  is  pref- 
erably  provided  with  spacing  means,  such  as  recessed 
or  deepened  portions,  whereby  the  pressure  distributing 
plate  is  held  at  a  fixed  distance  from  the  burner  deck. 
For  that  matter,  this  distance  need  not  be  the  same  is 
throughout.  The  most  suitable  configuration  is  depend- 
ent  inter  alia  on  the  burner  device  in  which  the  burner  is 
to  be  used. 

With  a  burner  of  the  present  type,  it  has  been  found 
advantageous  when  no  regular  flame  pattern  is  20 
obtained  across  the  burner  deck.  This  prevents  the 
burner  from  producing  undue  noise  during  use  and  can 
moreover  prevent  damage  to  the  burner  deck.  In  order 
to  obtain  such  an  irregular,  or  at  least  not  invariably  uni- 
form,  flame  pattern,  a  burner  according  to  the  invention  25 
is  characterized  in  an  advantageous  embodiment  by  the 
features  according  to  claim  7. 

As  a  result  of  the  irregular  or  at  least  varying  pattern 
of  the  throughflow  openings  in  the  or  at  least  one  pres- 
sure  distributing  plate,  the  flow  velocity  and  the  amount  30 
of  the  gas  or  gas  mixture  are  adjusted  locally  so  as  to  be 
different  at  the  different  positions.  As  a  result,  the  gas 
will  in  each  case  be  supplied  to  an  outflow  opening  in  a 
burner  deck  part  at  a  different  velocity  and  yield  a  differ- 
ent  burning.  Because  the  different  burner  deck  parts  are  35 
separated  by  bridges  of  a  particular  width,  this  effect  is 
enhanced  in  an  advantageous  manner.  For  that  matter, 
the  same  effect  can  be  obtained  or  enhanced  by  provid- 
ing  throughflow  openings  with  different  surface  areas. 

In  an  alternative  embodiment,  such  a  burner  deck  40 
according  to  the  invention  is  characterized  by  the  fea- 
tures  according  to  claim  9. 

A  burner  deck,  or  at  least  burner  deck  parts,  with  a 
pattern  of  outflow  openings  which  is  irregular  or  at  least 
variable,  also  leads  to  an  irregular  flame  pattern  during  45 
use.  This  is  advantageous  in  particular,  though  not 
exclusively  so,  in  a  burner  according  to  the  invention 
including  no  pressure  distributing  plate  or  like  means  or 
including  one  of  limited  action. 

Clustering  the  throughflow  openings  and/or  the  out-  so 
flow  openings  can  provide  the  advantage,  in  a  burner 
according  to  the  invention,  that  an  irregular  or  at  least 
non-uniform  distribution  within  the  flame  pattern  of  the 
burner  during  use  is  obtained  or  enhanced. 

Because  in  a  burner  according  to  the  invention  use  55 
is  made  of  burner  deck  parts  which  are  relatively  small 
with  respect  to  the  dimensions  of  the  burner  deck  and 
which  are  properly  supported  on  all  sides,  a  long  life 
and  a  high  operational  quality  are  nevertheless  guaran- 

teed,  also  when  using  relatively  cheap  materials. 
In  a  preferred  embodiment,  a  number  of  burner 

deck  parts,  and  preferably  all  of  them,  are  manufactured 
from  perforated  metal  sheet.  Such  an  embodiment  can 
be  produced  relatively  simply,  accurately  and  cheaply 
and  offers  good  conditions  of  use. 

In  a  further  advantageous  embodiment,  at  least  a 
number  of  the  burner  deck  parts  are  manufactured  from 
ceramic  material.  Owing  to  the  burner  deck  parts  being 
relatively  small,  such  burner  deck  parts  can  be  manu- 
factured  relatively  simply  and  they  are  less  fragile,  and 
they  can  moreover  be  made  of  flat  design,  without  the 
burner  deck  itself  having  to  be  flat  as  well.  This  is  partic- 
ularly  advantageous  from  the  point  of  view  of  manufac- 
turing  technique. 

In  an  alternative  embodiment,  a  burner  according  to 
the  invention  is  further  characterized  by  the  features 
according  to  claim  14. 

Since  in  this  embodiment  the  burner  deck  parts  do 
not  all  have  the  same  dimensions  and/or  shapes,  the 
flame  pattern  of  such  a  burner  during  use,  regarded  as 
a  function  of  the  position  on  the  burner  deck,  can  be 
irregular.  In  an  application  of  a  different  kind,  the  differ- 
ent  burner  deck  parts  can  be  shaped  and  positioned  in 
such  a  manner  that  in  spite  of  a  non-central  supply  of 
the  gas  or  gas  mixture,  yet  a  substantially  uniform  distri- 
bution  thereof  under  the  burner  deck  can  be  obtained. 

Further  advantageous  embodiments  are  described 
in  the  subclaims  and  the  description. 

The  invention  further  relates  to  a  burner  device 
comprising  at  least  one  burner  according  to  the  inven- 
tion. 

To  clarify  the  invention,  exemplary  embodiments  of 
a  burner  will  be  described  with  reference  to  the  draw- 
ings,  wherein: 

Fig.  1  shows  a  top  plan  view  of  a  burner  with  two 
burner  deck  parts; 
Fig.  2  shows  a  bottom  plan  view  of  a  burner  accord- 
ing  to  Fig.  1  ,  with  partly  cutaway  pressure  distribut- 
ing  plates; 
Fig.  3  shows  a  cross-sectional  view  taken  on  the 
line  Ill-Ill  in  Fig.  1; 
Fig.  4  shows  a  cross-sectional  view  taken  on  the 
line  IV-IV  in  Fig.  1  ;  and 
Figs.  5A-5E  show  a  number  of  alternative  shapes 
and  arrangements  for  a  burner  deck. 

Fig.  1  shows  in  top  plan  view  a  burner  1  ,  provided 
with  a  housing  2  and  a  burner  deck  3.  The  housing  2 
comprises,  as  appears  in  particular  from  Figs.  3  and  4, 
two  vertical  longitudinal  walls  4  extending  parallel  to 
each  other,  and  two  end  walls  5,  likewise  extending 
approximately  vertically  and  parallel  to  each  other, 
which  interconnect  the  longitudinal  walls  4  to  each  other 
at  the  ends  thereof.  The  housing  2  is  therefore  substan- 
tially  box-shaped  and  open  towards  the  underside.  The 
end  walls  5  have  a  curved  upper  side.  The  longitudinal 
walls  4  and  the  end  walls  5  are  outwardly  flanged  at 
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their  underside,  so  as  to  form  a  circumferential  flange  6 
for  securing  the  burner  1  in  a  burner  device. 

Extending  inwardly  from  the  top  of  the  longitudinal 
walls  4  is  an  inclined  first  deck  edge  part  9,  approxi- 
mately  parallel  to  a  part  of  the  upper  side  of  the  end  s 
walls  5.  Extending  inwardly  from  the  top  of  the  end  walls 
5  in  approximately  horizontal  direction  is  a  second  deck 
edge  part  10.  The  first  and  second  deck  edge  parts  9 
and  10  together  form  a  circumferential  deck  edge  11. 
Adjacent  the  middle  of  the  longitudinal  walls  4  the  first  to 
deck  edge  parts  9  are  interconnected  through  a  curved 
bridge  12  which  has  a  bending  radius  approximately 
equal  to  the  bending  radius  of  the  upper  side  of  the  end 
walls  5.  Accordingly,  the  deck  edge  1  1  ,  together  with  the 
bridge  12,  defines  a  surface  forming  a  part  of  the  cir-  is 
cumferential  surface  of  a  cylinder.  This  surface  is  the 
burner  deck  3,  or  at  least  similar  in  shape  thereto. 

In  the  embodiment  shown  in  Fig.  1  ,  the  burner  deck 
3  comprises  two  burner  deck  parts  7,  each  approxi- 
mately  rectangular  and  provided  with  rows  and  columns  20 
of  outflow  openings  8.  The  configuration  of  the  burner 
deck  parts  7  will  be  further  discussed  hereinafter. 

The  inwardly  facing  free  edges  13  of  the  deck  edge 
1  1  and  the  bridge  1  2  together  describe  one  of  the  open- 
ings  1  4  in  which  a  burner  deck  part  7  is  received.  These  25 
free  edges  are  designed  as,  or  at  least  provided  with, 
sliding  guidance  wings  15,  in  which  the  free  edges  30  of 
the  burner  deck  parts  7  are  movably  confined  with  a 
proper  fit.  As  a  result  of  this  confinement,  the  burner 
deck  parts  7  can  freely  expand,  shrink  and  move  in  their  30 
own  plane  but  cannot  move  in  any  other  direction.  This 
is  of  importance  in  particular  during  the  heating  and 
cooling  of  the  burner  deck  parts  7  and  the  housing  2 
during  use.  As  a  result,  stresses,  damage  and  deforma- 
tions  in  the  burner  deck  parts  7  are  prevented,  so  that  35 
their  life  and  reliability  are  increased.  This  is  of  great 
importance,  in  particular  for  modulating  burners,  in  view 
of  the  varying  mechanical  and  thermal  loads  of  the 
parts. 

In  burners  of  the  subject  type,  it  is  of  importance  to 
that  a  relatively  large  burner  deck  is  obtained  which  is 
preferably  supplied  from  one  housing,  while  further  the 
cost  price,  the  quality  and  the  life  thereof  are  of  great 
importance.  A  large  burner  deck  3  in  a  one-piece  design 
has  a  disadvantage  in  that  the  deformations  that  may  45 
occur  are  relatively  large  as  well,  and  hence  are  difficult 
to  accommodate.  Owing  to  the  burner  deck  in  a  burner 
according  to  the  invention  being  subdivided  into  smaller 
burner  deck  parts,  which  are  supported  on  all  sides  in 
the  sliding  guidance  wings  15,  deformations  can  more  so 
simply  be  accommodated.  As  a  result,  the  burner  deck 
parts  3  can  be  manufactured  more  cheaply  and/or  bet- 
ter  and/or  from  other,  better  materials.  For  instance, 
thinner  plate  material  can  be  used  than  with  the  known 
burner,  less  stiff  or  less  bearing  material  can  be  used,  or  55 
material  having  a  higher  coefficient  of  expansion.  More- 
over,  different  burner  deck  parts  can  be  combined.  This 
will  be  reverted  to  in  the  discussion  of  the  configuration 
of  the  burner  deck  parts. 

With  burners  of  the  present  type,  it  is  advantageous 
when  during  use  gas  or  a  gas/air  mixture  cannot  flow 
directly  from  the  interior  of  the  housing  or  from  a  supply 
channel  to  the  outflow  openings  8  of  the  burner  deck 
parts  7,  for  instance  because  as  a  result  a  poor  combus- 
tion  or  too  regular  a  flame  pattern  across  the  burner 
deck  is  obtained.  In  order  to  interrupt  such  influx,  the 
burner  1  is  provided  with  a  number  of  pressure  distribut- 
ing  plates  16.  In  the  embodiment  shown  in  Figs.  1-4, 
two  such  plates  1  6  are  arranged  one  above  the  other, 
under  the  burner  deck  3.  Fig.  2  shows  these  two  plates 
16  within  the  burner  1  in  bottom  plan  view. 

The  two  pressure  distributing  plates  16  substan- 
tially  have  a  curved  shape  which  corresponds  approxi- 
mately  with  the  shape  of  the  plane  of  the  burner  deck  3. 
The  lower  pressure  distributing  plate  16",  that  is,  the 
plate  located  farthest  from  the  burner  deck  3,  is  pro- 
vided  at  the  longitudinal  edges  thereof  with  a  down- 
wardly  flanged  edge  1  7  through  which  the  plate  1  6"  has 
been  secured  against  the  inside  of  the  longitudinal  walls 
4  and  end  walls  5  in  sealing  engagement  therewith.  In  a 
central  area  a  multiplicity  of  evenly  distributed  through- 
flow  openings  18  have  been  provided.  These  through- 
flow  openings  18  all  have  one  preferred  embodiment 
and  all  have  the  same  throughflow  area. 

Arranged  side  by  side  between  the  lower  pressure 
distributing  plate  16"  and  the  burner  deck  3  are  two 
upper  pressure  distributing  plates  16'  which  are  pro- 
vided  in  the  central  area  thereof  with  a  deepened  por- 
tion  19  having  substantially  the  same  dimensions  as  a 
burner  deck  part  7  and  arranged  straight  under  it.  The 
edges  of  the  upper  pressure  distributing  plate  16'  abut 
against  the  underside  of  the  deck  edge  11  and  the 
bridge  12  and  together  therewith  form  at  least  a  part  of 
the  sliding  guidance  wings  15.  In  the  bottom  of  the 
deepened  portion  1  9  a  number  of  rows  and  columns  of 
second  throughflow  openings  20  are  provided.  The  dis- 
tances  between  the  second  throughflow  openings  20 
are  not  always  the  same  in  the  rows  and/or  the  columns, 
while  moreover  the  surfaces  of  the  second  throughflow 
openings  20  are  not  always  the  same.  As  a  result,  an 
irregular  or  at  least  a  non-uniform  pattern  of  second 
throughflow  openings  is  obtained.  'Non-uniform'  should 
herein  be  understood  to  mean  different  in,  for  instance, 
mutual  distance  and/or  size  and/or  shape  and/or  direc- 
tion  of  throughflow,  the  arrangement  being  such  that  the 
flow  pattern  of  the  gas  or  gas/air  mixture  on  the  side  of 
the  upper  pressure  distributing  plates  1  6'  proximal  to  the 
burner  deck  3  is  not  the  same  everywhere  as  the  gas 
flows  through  the  second  throughflow  openings  20. 

The  lower  pressure  distributing  plate  16"  is  pro- 
vided  with  a  number  of  spacers  21  extending  above  the 
plane  of  the  pressure  distributing  plate  16"  and  abutting 
against  the  underside  of  the  deepened  portion  19  of  the 
upper  pressure  distributing  plates  16'.  The  upper  pres- 
sure  distributing  plates  16"  are  likewise  provided  with 
spacers  21,  which  abut  against  the  underside  of  the 
burner  deck  parts  7.  By  the  spacers  21  ,  a  fixed  distance 
between  the  pressure  distributing  plates  16  mutually 
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and  between  the  upper  pressure  distributing  plates  1  6' 
and  the  respective  burner  deck  parts  7  is  maintained 
and  moreover  the  upper  pressure  distributing  plates  1  6' 
and  the  burner  deck  parts  7  are  supported.  These  fixed 
distances  are  of  importance  for  a  good  regulation  of  the  5 
supply  of  the  gas  or  gas/air  mixture  to  the  outflow  open- 
ings  8  and  hence  for  the  flame  pattern  during  use.  This 
will  be  further  explained  in  the  discussion  of  the  config- 
uration  of  the  burner  deck  parts. 

In  the  embodiment  shown  in  Fig.  1,  the  outflow  10 
openings  8  in  the  burner  deck  parts  7  are  grouped  in 
clusters  22,  which  clusters  22  are  separated  from  each 
other  by  intermediate  edges  23.  The  clusters  comprise 
twenty-four  outflow  openings  8  arranged  in  a  regular 
pattern.  By  the  intermediate  edges  23  each  burner  deck  15 
part  7  is  reinforced  and  moreover  an  outflow  opening 
pattern  non-uniformly  distributed  over  the  burner  deck  is 
obtained.  During  use  of  a  burner  according  to  the  inven- 
tion,  it  can  be  particularly  advantageous  when  the  flame 
pattern  above  the  burner  deck  is  not  the  same  through-  20 
out.  As  a  result,  inter  alia  undue  noise  production  is 
counteracted,  which  is  agreeable  in  particular  for  the 
user.  In  known  burners  such  a  flame  pattern  can  lead  to 
undesired  material  stresses  and  damage.  In  a  burner 
according  to  the  invention,  this  is  simply  prevented,  inter  25 
alia  as  a  result  of  the  different,  relatively  small  burner 
deck  parts.  Such  a  non-uniform  flame  pattern  can  be 
obtained  and/or  enhanced  in  a  burner  according  to  the 
invention,  inter  alia  through  the  above-described  fea- 
tures  such  as  pressure  distributing  plates,  non-uniform  30 
distribution  of  throughflow  openings  and  outflow  open- 
ings  and  a  burner  deck  divided  into  burner  deck  parts, 
while  the  burner  deck  parts  can  be  different.  Each  of 
these  features  can  be  used  separately  or  in  combination 
with  other  features.  The  outflow  openings  8  can  be  pro-  35 
vided  over  the  entire  surface  of  the  burner  deck  parts  7 
or  only  over  a  part  thereof,  for  instance  a  central  area 
selected  such  that  the  edges  30  which  are  received  in 
the  sliding  guidance  wings  15  are  massive  or  at  least 
free  of  outflow  openings.  40 

A  burner  according  to  the  invention  functions  as  fol- 
lows. 

A  combustible  gas  or  preferably  a  gas/air  mixture  is 
supplied  to  the  housing  from,  for  instance,  a  blowing 
device  which  functions  as  a  pre-mix  device.  The  gas/air  45 
mixture  is  supplied  in  modulating  manner  and  is  forced 
through  the  first  throughflow  openings  18  in  the  lower 
pressure  distributing  plate  1  6",  distributed  between  the 
two  pressure  distributing  plates  16  and  diverted  in  the 
direction  of  flow,  in  the  direction  of  the  second  through-  so 
flow  openings  20  in  the  upper  pressure  distributing 
plates  16'.  The  pressure  distributing  plate  or  plates  in  a 
burner  according  to  the  invention  provide,  among  other 
things,  for  a  mixing  and  distribution  of  the  gas  or  gas/air 
mixture,  and/or  for  the  creation  of  pressure  differences  ss 
therein.  In  the  deepened  portion  19  the  irregularly  sup- 
plied  gas/air  mixture  is  again  adjusted  in  flow  direction 
and  flow  velocity  and  thereafter  forced  through  the  out- 
flow  openings  8,  where  it  is  burnt  above  the  burner  deck 

parts  7.  The  burner  deck  parts  7  are  thereby  heated 
strongly,  optionally  to  the  point  of  being  red  hot,  so  that 
the  burner  deck  parts  7  expand  in  a  direction  parallel  to 
their  own  plane.  Since  the  burner  deck  parts  7  can 
move  in  the  sliding  guidance  wings  15  and  expand  rela- 
tively  little  with  respect  to  the  dimensions  of  the  burner 
deck  3  as  a  result  of  their  small  dimensions,  such 
expansion  can  readily  be  taken  up.  Accordingly,  upon 
subsequent  cooling,  the  burner  deck  can  readily 
assume  its  original  shape  again.  Owing  to  the  confine- 
ment  of  the  burner  deck  parts  on  all  sides,  the  burner 
deck  parts  can  be  made  of  relatively  little  stiff  design 
without  this  adversely  affecting  the  action,  the  quality  or 
the  life  of  the  burner.  On  the  contrary,  the  relatively  slight 
stiffness  of  the  burner  deck  parts  actually  contributes  to 
a  long  life  of  the  burner.  In  particular  a  limitation  of  the 
length  of  the  burner  deck  parts  7  entails  a  marked 
improvement  of  the  life  of  the  burner,  since  the  greatest 
problems  due  to  expansion  will  occur  in  the  longitudinal 
direction. 

The  burner  deck  parts  7  can  be  formed,  for 
instance,  from  perforated  metal  sheet,  or  from  ceramic 
or  mesh  material.  The  burner  deck  parts  can  be  manu- 
factured  from  known  superalloys  which  exhibit  a  high 
tensile  strength  and  slight  expansion  at  high  tempera- 
tures,  but  precisely  with  burner  deck  parts  according  to 
the  invention  is  it  advantageous  to  use  cheaper  alloys 
such  as  iron-chromium-aluminum  alloys  or  still  cheaper 
alloys  such  as  chromium-steel  alloys,  which  are  particu- 
larly  suitable  for  gauze-shaped  burner  deck  parts. 

Figs.  5A-5E  show  in  top  plan  view  and  in  sectional 
side  elevation  a  series  of  burner  deck  arrangements 
which  are  possible  while  using  features  according  to  the 
invention.  Fig.  5A,  for  instance,  shows  a  burner  deck 
with  a  curved  top  surface,  which  consists  of  four  rectan- 
gular  burner  deck  parts  7A,  while  in  addition  to  a  bridge 
12  between  the  sidewalls  4  a  bridge  12'  between  the 
end  walls  5  is  included.  In  this  embodiment  the  outflow 
openings  8  are  slotted. 

Fig.  5B  shows  a  comparable  burner  deck,  which, 
however,  is  provided  with  two  bridges  12  between  the 
longitudinal  walls  4  and  one  bridge  12'  between  the  end 
walls  5,  so  that  six  burner  deck  parts  7B  are  obtained, 
which  do  not  all  have  the  same  dimensions.  In  this 
embodiment,  the  top  surface  of  the  burner  deck  is  not 
curved  but  angled,  while  the  burner  deck  parts  7B  are 
flat.  This  provides  advantages  from  the  point  of  view  of 
manufacturing  technique,  in  particular  when  using 
material  for  the  burner  deck  parts  7  which  is  not  easy  to 
deform,  such  as  ceramic  plates,  or  which  in  curved  con- 
dition  would  deform  too  strongly  or  uncontrollably  upon 
heat  loads.  By  arranging  several  flat  burner  deck  parts 
side  by  side,  with  juxtaposed  burner  deck  parts  mutually 
including  an  angle,  it  is  even  possible  to  thereby  obtain 
a  substantially  circular  arc-shaped  or  cylindrical  burner 
deck.  Due  to  the  unequal  dimensions  of  the  burner  deck 
parts,  it  is  possible  to  enhance  or  obtain  the  irregularity 
of  the  flame  pattern  during  use.  Moreover,  the  angled 
burner  deck  can  in  some  cases  provide  advantages  in 
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the  burner  pattern.  In  this  embodiment  the  outflow 
openings  8  are  alternately  slotted  and  circular. 

Fig.  5C  shows  an  embodiment  where  the  burner 
deck  is  divided  in  two  burner  deck  parts  7C,  which  have 
a  trapezoidal  shape  in  that  the  bridge  12  has  been  s 
arranged  obliquely  relative  to  the  longitudinal  direction 
of  the  burner,  between  the  longitudinal  walls  4. 

Fig.  5D  shows  an  embodiment  of  a  burner  accord- 
ing  to  the  invention  where  the  housing  is  approximately 
circular  and  the  burner  deck  3  has  a  doubly  curved  sur-  w 
face.  The  burner  deck  3  is  divided  by  three  bridges  1  2 
into  six  identically  shaped,  triangular  flat  burner  deck 
parts.  A  circular  housing  has  as  an  advantage  that  the 
burner  deck  is  large  with  respect  to  the  circumferential 
wall  of  the  housing,  compared  with  a  rectangular  burner  is 
having  a  comparable  burner  deck  surface.  This  means 
that  less  material  is  needed  for  such  a  burner  housing. 
Moreover,  such  a  burner  is  simple  to  manufacture.  Of 
course,  the  triangular  burner  deck  parts  can  also  be 
curved  in  one  or  in  two  directions.  20 

Fig.  5E  shows  in  partial  cross  section  a  cylindrical 
burner  where  the  burner  deck  3  substantially  constitutes 
the  superficies  or  shell  of  the  burner.  Four  bridges  12 
extend  parallel  to  the  longitudinal  direction  of  the  burner 
in,  or  at  least  parallel  to,  the  superficies.  The  burner  25 
deck  parts  7E  are  disposed  between  the  bridges  12, 
likewise  in  the  superficies,  and  in  the  embodiment 
shown  are  curved  in  one  direction.  Further,  two  concen- 
trically  arranged  pressure  distributing  plates  16'  and  16" 
are  included  within  the  burner,  which  in  function  and  30 
design  further  correspond  substantially  with  the  earlier 
described  pressure  distributing  plates  16.  The  height  of 
the  inner  pressure  distributing  plate  16"  is  slightly  less 
than  the  height  of  the  outer  pressure  distributing  plate 
16',  which  has  a  height  approximately  corresponding  35 
with  the  height  of  the  burner  deck  parts  7E.  The  burner 
deck  parts  7  in  the  embodiments  shown  in  Figs.  5A-5E 
naturally  have  their  edges  retained  in  sliding  wings.  This 
burner  is  closed  at  the  top  by  a  cover  24  whose  edges 
have  been  flanged  over  the  outside  of  the  superficies  40 
and  secured  thereto.  Of  course,  other  closures  are  also 
possible.  At  the  underside,  located  opposite,  a  supply 
opening  25  is  formed  by  a  neck  part  26  extending  down- 
wards  in  the  shape  of  a  tube,  which  adjacent  the  free 
end  thereof  is  provided  with  an  annular  securing  flange  45 
6.  Through  the  supply  opening  25  gas  or  a  gas/air  mix- 
ture  can  be  supplied  during  use.  Within  the  burner,  for 
instance  a  distributing  cone  may  be  further  included. 

In  embodiments  not  shown,  it  is  possible,  in  the 
case  of  a  shell-shaped  burner  deck  3,  for  the  burner  so 
deck  parts  7E  to  be  of  entirely  flat  design,  so  that  an  at 
least  partly  facetted  burner  deck  is  obtained,  while  also 
burner  deck  parts  can  be  arranged  above  each  other. 
Moreover,  the  top  of  such  a  burner  can  also  be  provided 
with  one  or  more  burner  deck  parts  and  the  burner  can  ss 
have  the  shape  of  a  segment  of  a  sphere  or  ellipsoid. 

The  invention  is  not  in  any  way  limited  to  the 
embodiments  shown  in  the  drawing  and  described  in 
the  description.  Many  variations  thereof  are  possible. 

Thus,  in  some  cases,  the  burner  deck  can  have  a 
different  outer  shape,  for  instance  curved  or  polygonal. 
Moreover,  other  burner  deck  arrangements  can  be  used 
than  those  shown  by  way  of  example  only.  Instead  of  the 
two  pressure  distributing  plates,  a  different  number  can 
be  chosen;  other  pressure  distributing  means  can  be 
used  or  they  can  be  omitted.  Moreover,  the  throughflow 
openings  and/or  the  outflow  openings  can  be  differently 
grouped,  positioned  and/or  shaped.  Thus,  for  instance, 
the  outflow  openings  or  the  throughflow  openings  can 
be  provided  with  diverting  means  for  changing  the  direc- 
tion  of  the  gas/air  mixture  flow.  Also,  they  can  be  made, 
for  instance,  of  venturi-shaped  design.  The  burner  deck 
can  be  provided  with  closed  parts,  for  instance  a  closed 
top  surface  over  the  length  of  the  burner,  with  a  number 
of  burner  deck  parts  on  opposite  sides,  and  moreover 
can  be  made,  for  instance,  of  flat  or  concave  design. 
The  housing  can  of  course  be  adapted  to  the  desired 
application  as  to  material  use  and  design  in  a  variety  of 
ways. 

These  and  many  comparable  modifications  and 
variations  are  understood  to  fall  within  the  scope  of  the 
invention. 

Claims 

1  .  A  burner  for  use  in  a  gas-fired  burner  device,  com- 
prising  a  housing  at  least  partly  covered  by  a  burner 
deck  provided  with  outflow  openings  for  allowing, 
during  use,  the  passage  of  a  gas  or  gas/air  mixture 
from  the  inside  of  the  housing  to  the  environment, 
with  the  circumferential  edges  of  the  burner  deck 
being  retained  so  as  to  be  movable  with  respect  to 
the  housing,  characterized  in  that  the  burner  deck 
comprises  a  series  of  burner  deck  parts  arranged 
next  to  each  other,  which  burner  deck  parts  each 
comprise  a  row  of  outflow  openings  in  communica- 
tion  with  the  inside  of  the  housing,  while  between 
burner  deck  parts  arranged  next  to  each  other 
bridges  are  included  which  are  fixedly  connected 
with  the  housing,  in  which  bridges  the  facing  edges 
of  the  burner  deck  parts  connecting  thereto  are 
movably  retained,  the  arrangement  being  such  that 
during  use  each  burner  deck  part  can  deform  at 
least  in  the  plane  of  the  burner  deck  part  in  ques- 
tion,  independently  of  the  other  burner  deck  parts, 
the  housing  and  the  bridges. 

2.  A  burner  according  to  claim  1  ,  characterized  in  that 
the  housing  has  substantially  a  rectangular  basic 
shape,  with  two  longitudinal  walls  and  two  end  walls 
interconnecting  the  facing  ends  of  the  longitudinal 
walls,  the  end  walls  being  relatively  short  with 
respect  to  the  longitudinal  walls,  and  at  least  one 
bridge  extends  between  the  longitudinal  walls, 
spaced  from  the  end  walls. 

3.  A  burner  according  to  claim  1  ,  characterized  in  that 
the  housing  comprises  two  longitudinal  walls  and 
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two  end  walls  interconnecting  the  facing  ends  of  the 
longitudinal  walls,  the  end  walls  being  relatively 
short  with  respect  to  the  longitudinal  walls,  and  at 
least  one  bridge  extends  between  the  end  walls, 
spaced  from  the  longitudinal  walls.  5 

4.  A  burner  according  to  claim  1  ,  characterized  in  that 
the  housing  comprises  two  longitudinal  walls  and 
two  end  walls  interconnecting  the  facing  ends  of  the 
longitudinal  walls,  with  at  least  one  bridge  extend-  10 
ing  between  the  end  walls,  spaced  from  the  longitu- 
dinal  walls,  and  at  least  one  bridge  extending 
between  the  longitudinal  walls,  spaced  from  the 
end  walls. 

15 
5.  A  burner  according  to  claim  1  ,  characterized  in  that 

the  housing  is  substantially  cylindrical,  with  at  least 
a  part  of  the  cylindrical  circumferential  wall  being 
formed  by  the  burner  deck. 

20 
6.  A  burner  according  to  any  one  of  claims  1-5,  char- 

acterized  in  that  under  the  burner  deck  at  least  one 
pressure  distributing  means  is  arranged,  which  is 
preferably  plate-shaped,  provided  with  at  least  one 
row  of  throughflow  openings,  which  pressure  dis-  25 
tributing  plate  extends  under  all  burner  deck  parts. 

7.  A  burner  according  to  claim  6,  characterized  in  that 
at  least  a  number  of  mutual  distances  between  suc- 
cessive  throughflow  openings  in  at  least  one  row  30 
are  different  and  preferably  form  an  irregular  row. 

8.  A  burner  according  to  claim  6  or  7,  characterized  in 
that  at  least  a  number  of  the  surfaces  of  successive 
throughflow  openings  in  at  least  one  row  are  differ-  35 
ent  and  preferably  form  an  irregular  row. 

9.  A  burner  according  to  any  one  of  claims  6-8,  char- 
acterized  in  that  the  throughflow  openings  in  at 
least  one  pressure  distributing  plate  located  adja-  40 
cent  the  burner  deck  are  provided  substantially  in 
clustered  arrangement  under  the  burner  deck  parts. 

10.  A  burner  according  to  any  one  of  the  preceding 
claims,  characterized  in  that  the  outflow  openings  45 
are  distributed  over  the  burner  deck  in  rows  and  col- 
umns,  while  the  mutual  distances  between  and/or 
the  surfaces  of  successive  outflow  openings  in  the 
rows  and/or  the  columns  are  different  and  prefera- 
bly  form  irregular  rows  and  columns.  so 

11.  A  burner  according  to  any  one  of  the  preceding 
claims,  characterized  in  that  the  outflow  openings 
are  provided  in  clustered  distribution  over  the 
burner  deck  parts.  55 

12.  A  burner  according  to  any  one  of  the  preceding 
claims,  characterized  in  that  a  number  of  burner 
deck  parts,  and  preferably  all  burner  deck  parts,  are 

manufactured  from  perforated  metal  sheet. 

13.  A  burner  according  to  any  one  of  the  preceding 
claims,  characterized  in  that  a  number  of  burner 
deck  parts,  and  preferably  all  burner  deck  parts,  are 
manufactured  from  ceramic  material. 

14.  A  burner  according  to  any  one  of  the  preceding 
claims,  characterized  in  that  at  least  one  of  the 
burner  deck  parts  has  a  surface  of  different  dimen- 
sions  from  at  least  a  number  of  the  other  burner 
deck  parts. 

1  5.  A  gas-fired  burner  device  comprising  at  least  one 
burner  according  to  any  one  of  the  preceding 
claims. 
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