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Description 

The  criterion  for  evaluating  a  radiant  heater  are 
output,  efficiency  and  versatility.  Output  is  impor- 
tant,  as  in  applications  such  as  soil  sterilization  the 
sterilization  will  not  occur  unless  specified  heat 
levels  are  attained.  Efficiency  is  important  as  fuel 
costs  may  determine  whether  use  of  the  heater  for 
a  specific  application  is  economically  viable.  Versa- 
tility  is  important  as  heating  requirements  from 
industry  to  industry  or  even  within  a  single  in- 
dustry,  vary  with  the  application. 

The  invention  starts  from  a  radiant  heater, 
which  is  disclosed  in  FR-A-  2  174  789  having  a 
housing;  a  combustion  chamber  in  the  housing,  the 
combustion  chamber  defining  a  central  axis  and 
having  an  intake  end  having  an  intake  opening 
thereat  and  an  exhaust  end  and  having  a  discharge 
opening  thereat,  the  chamber  defining  a  flow  pas- 
sage  for  products  of  combustion  along  the  central 
axis;  radiator  means  surrounding  the  combustion 
chamber,  the  radiator  means  defining  the  exhaust 
end  of  the  combustion  chamber  for  radiating  heat 
radially  outward  of  the  exhaust  end  of  the  combus- 
tion  chamber,  the  radiator  means  having  a  plurality 
of  fluid  flow  passages  disposed  in  planes  contain- 
ing  the  central  axis,  and  reflector  means  surround- 
ing  the  radiator  means  for  reflecting  axially  out- 
wardly  of  said  housing  heat  radiated  by  said  radia- 
tor  means. 

In  US-A-  3  763  847  there  is  disclosed  a  radiant 
heater  having  a  heat  exchanger  within  a  heat  ex- 
changer  chamber;  the  products  of  combustion  flow- 
ing  along  this  chamber.  The  object  of  the  present 
invention  is  to  provide  an  improved  radiant  heater 
which  not  only  produces  radiant  energy  but  also 
provides  for  hot  water  and  heated  air. 

This  object  is  achieved  by  the  features  of  the 
characterizing  portion  of  claim  1.  Advantageous 
embodiments  of  the  invention  are  described  and 
claimed  in  the  dependent  claims  2  to  7. 

These  and  other  features  of  the  invention  will 
become  more  apparent  from  the  following  descrip- 
tion  in  which  reference  is  made  to  the  appended 
drawings,  wherein: 

FIGURE  1  is  a  perspective  view  of  a  preferred 
embodiment  of  the  invention. 
FIGURE  2  is  a  sectional  view  of  a  preferred 
embodiment  of  the  invention  taken  at  section 
line  2-2  of  FIGURE  1. 
FIGURE  3  is  a  sectional  view  of  a  portion  of  a 
preferred  embodiment  of  the  invention  taken  at 
section  line  3-3  of  FIGURE  2. 
FIGURE  4  is  a  section  view  of  a  preferred  em- 
bodiment  of  the  invention  taken  at  section  line  4- 
4  of  FIGURE  1. 
FIGURE  5  is  a  cut  away  view  of  a  preferred 
embodiment  of  the  invention. 

The  preferred  embodiment  of  the  invention,  is 
a  radiant  heater  generally  designated  by  reference 
numeral  10,  which  is  illustrated  in  and  will  now  be 
described  with  reference  to  FIGURES  1  through  5. 

5  The  primary  components  of  radiant  heater  10 
are,  a  housing  12,  a  combustion  chamber  14,  a 
heat  exchange  chamber  16,  a  heat  exchanger  18,  a 
radiator  20  and  a  reflector  22. 

Housing  12  is  generally  cylindrical  in  crosssec- 
io  tion,  having  a  central  core  portion  13,  and  an  outer 

circumference  portion  15,  which  are  secured  in 
relative  position  by  a  plurality  of  struts  17  which  are 
welded  to  portions  13  and  15.  Attached  to  housing 
12  are  front  and  rear  mounting  brackets  24  and  26. 

75  Rear  mounting  brackets  24  has  apertures  28  which 
are  adpated  to  receive  a  fixed  shaft  30.  The  ends 
32  of  fixed  shaft  30  are  received  in  apertures  34  of 
supports  36,  in  order  that  housing  12  may  be 
mounted  in  factory  premises  or  on  a  platform  19  of 

20  a  trailer  21  as  illustrated  in  FIGURE  1.  Front  mount- 
ing  bracket  26  is  adapted  to  be  connected  to 
hydraulic  mounts  23  on  platform  19,  in  order  that 
the  central  axis  38  of  radiant  heater  10  may  be 
adjusted  vertically.  Radiant  heater  10  is  not  ca- 

25  pable  of  lateral  adjustment,  other  than  through  rela- 
tive  positioning  of  platform  19  upon  which  heater 
10  is  mounted. 

Combustion  chamber  14  is  disposed  within 
housing  12,  and  defined  central  axis  38.  Combus- 

30  tion  chamber  14  has  an  intake  end  40  having  an 
intake  opening  42  thereat.  Positioned  at  intake 
opening  42  is  a  gas  burner  44.  Combustion  air  is 
provided  to  burner  44  through  fresh  air  inlet  46, 
which  is  connected  by  air  duct  48  to  end  50  of 

35  burner  44.  Combustion  chamber  14  has  an  exhaust 
end  52  having  a  discharge  opening  54  thereat. 
Combustion  chamber  14  defines  a  flow  passage  for 
products  of  combustion  along  central  axis  38.  In- 
take  end  40  of  combustion  chamber  14  progres- 

40  sively  increases  in  size  about  central  axis  38  from 
intake  opening  42  towards  discharge  opening  54. 
Exhaust  end  52  of  combustion  chamber  14  pro- 
gressively  decreases  in  size  from  intake  end  40  to 
discharge  opening  54  of  combustion  chamber  14. 

45  Burner  44  has  a  fuel  pump  45  which  draws  fuel 
from  fuel  tank  47  through  filter  49  and  fuel  suction 
line  51  .  Burner  44  is  a  two  stage  burner  and  has  a 
first  stage  nozzle  53  and  a  second  stage  nozzle  55. 
The  flow  of  fuel  from  fuel  pump  45  to  nozzles  53 

50  and  55  are  controlled  by  solenoid  valves  57,  which 
open  to  permit  the  passage  of  fuel  at  34  second 
intervals.  Should  the  air  fuel  mixture  fail  to  ignite, 
solenoid  valves  57  remain  closed  in  order  to  pre- 
vent  an  excess  of  fuel  from  being  pumped  into 

55  burner  44.  Excess  fuel  is  returned  to  fuel  tank  47 
through  fuel  return  line  59.  The  presence  of  sole- 
noid  valves  57  and  fuel  return  line  59  are  safety 
features  to  prevent  the  possibility  of  explosions. 
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Burner  44  can  be  adapted  for  operation  on  any  of  a 
number  of  fuels,  such  as  propane,  natural  gas, 
diesel  fuel,  kerosene,  and  the  like. 

Radiator  20  is  in  the  form  of  a  corrugated 
conical  shell  having  a  larger  end  56  concentrically 
disposed  about  axis  38  and  adjacent  intake  end  40 
of  combustion  chamber  14,  and  a  smaller  end  58 
concentrically  disposed  about  axis  38.  Radiator  20 
defines  exhaust  end  52  of  combustion  chamber  14 
and  serves  to  radiate  heat  radially  outwardly  of 
exhaust  end  52  of  combustion  chamber  14.  Radia- 
tor  20  has  a  plurality  of  corrugations  61  disposed  in 
planes  62  containing  central  axis  38.  Corrugations 
61  are  open  with  the  exception  of  an  18  inch  (45.72 
cm)  portion  remote  from  smaller  end  58,  which  is 
enclosed  forming  fluid  flow  passages  60.  Passages 
60  have  an  inlet  end  opening  64  communicating 
with  combustion  chamber  14  and  an  outlet  end  66 
remote  communicating  with  heat  exchange  cham- 
ber  16.  Products  of  combustion  from  combustion 
chamber  14  flow  from  smaller  end  58  of  conical 
radiator  20,  along  open  corrugations  61  eventually 
entering  passage  inlets  64  of  passages  60,  through 
outlets  66  and  into  heat  exchange  chamber  16.  In 
order  that  the  flow  of  exhaust  gases  from  inlet  end 
64  to  outlet  end  66  may  be  retarded  to  retain  heat 
within  radiator  20  baffle  partitions  68  and  a  spiral 
baffle  70  are  disposed  in  passages  60,  as  is  illus- 
trated  in  FIGURE  3. 

Conical  radiator  20  has  an  iregular  exterior 
surface  72,  which  can  be  attributed  to  the  presence 
of  corrugations  61,  which  are  present  on  both  the 
interior  and  exterior  surfaces.  Corrugations  61 
serve  to  provide  a  greater  surface  area  for  the 
radiation  of  heat.  Reflector  22  surrounds  radiator  20 
for  reflecting  axially  outwardly  of  housing  12  heat 
radiated  by  radiator  20.  Radiator  20  is  made  out  of 
materials  which  are  known  by  the  trade  name 
"Ferrotherm  4816".  Ferrotherm  4816  was  originally 
developed  for  use  in  atomic  reactors,  and  has  a 
composition  which  includes  79.9%  nickel  and  .29% 
titanium  for  resistance  to  temperature,  and  1.2% 
aluminum  for  flexibility.  The  surface  of  reflector  22 
is  subjected  to  a  treatment  which  is  described  by 
Krupp  Industries  of  Germany  as  being  "glo-heat- 
ed".  The  applicant  has  attempted  to  obtain  further 
particulars  of  this  treatment  for  the  purpose  of 
making  a  full  and  complete  disclosure,  and  has 
been  advised  that  the  treatment  is  a  trade  secret  of 
Krupp  Industries. 

Heat  exchange  chamber  16  surrounds  intake 
end  40  of  combustion  chamber  14.  Heat  exchange 
chamber  16  has  two  annular  rings,  a  collector  ring 
76  and  an  exhaust  ring  78.  Collector  ring  76  com- 
municates  with  outlet  end  66  of  each  of  passages 
60.  Exhaust  ring  78  has  an  opening  80  which  is 
connected  to  exhaust  duct  82.  There  are  two  open- 
ings  77,  which  permit  communication  of  exhaust 

gases  between  collector  ring  76  and  exhaust  ring 
78.  Exhaust  ring  78  is  smaller  in  size  than  collector 
ring  76  as  the  air  has  cooled  down  and  contracted 
somewhat  by  the  time  it  reaches  exhaust  ring  78. 

5  A  heat  exchanger  18  is  disposed  within  heat 
exchange  chamber  16.  Heat  exchanger  18  is  com- 
prised  of  two  of  pipes,  84  and  86,  configured  in 
coils.  Pipe  84  is  positioned  in  collector  ring  76. 
Pipe  84  is  connected  at  one  end  85  to  cold  air 

io  intake  duct  88  and  at  the  opposite  end  89  to  hot  air 
outlet  duct  90.  Pipe  84  is  formed  into  nine  coils  92 
within  collector  ring  76.  An  air  blower  94  is  con- 
nected  to  cold  air  intake  duct  88  at  end  85  of  pipe 
84  to  blow  ambient  air  through  pipe  84.  As  air 

is  circulates  within  coils  92  of  pipe  84,  the  air  be- 
comes  heated  by  the  products  of  combustion  in 
collector  ring  76.  End  89  of  pipe  84  is  adapted  to 
be  connected  to  the  duct  work  of  a  hot  air  heating 
system  (not  shown).  Pipe  86  is  positioned  in  ex- 

20  haust  ring  78.  Pipe  86  is  connected  at  one  end  95 
to  cold  water  intake  duct  96  and  at  the  opposite 
end  97  to  hot  water  outlet  duct  98.  Cold  water 
intake  duct  96  is  adapted  to  be  connected  to  a 
water  source  (not  shown).  A  manual  control  valve 

25  100  is  placed  at  end  95  of  pipe  86  to  control  water 
flow.  Pipe  86  is  formed  into  three  coils  102,  within 
exhaust  ring  78.  As  water  circulates  through  coils 
102  of  pipe  86,  the  water  becomes  heated  by  the 
products  of  combustion  within  exhaust  ring  78.  End 

30  97  of  pipe  86  is  adapted  to  be  connected  to  a 
network  or  pipes  forming  a  hot  water  heating  sys- 
tem  (not  shown). 

To  operate  radiant  heater  10,  burner  44  is 
connected  to  fuel  tank  47,  and  air  is  drawn  through 

35  fresh  air  inlet  46  via  air  duct  48  until  the  air/fuel 
mixture  is  ignited  within  combustion  chamber  14. 
The  products  of  combustion  pass  through  intake 
opening  42  at  intake  end  40  of  combustion  cham- 
ber  14  and  move  along  central  axis  38  to  discharge 

40  opening  54  at  discharge  end  52  of  combustion 
chamber  14.  At  discharge  end  52  the  products  of 
combustion  pass  through  discharge  opening  54 
into  inlet  end  64  of  passage  60.  The  movement  of 
the  products  of  combustion  along  passage  60  is 

45  retarded  by  baffle  partitions  68  and  a  spiral  baffle 
70  within  passages  60.  When  the  products  of  com- 
bustion  reach  the  outlet  end  66  of  passage  60,  the 
products  of  combustion  are  discharged  into  collec- 
tor  ring  76  of  heat  exchange  chamber  16.  The 

50  products  of  combustion  then  flow  around  collector 
ring  76  of  heat  exchange  chamber  14,  then  into 
exhaust  ring  78  of  heat  exchange  chamber  14, 
finally  being  vented  out  a  single  exhaust  duct  82. 

At  the  same  time  as  the  above  described  com- 
55  bustion  cycle  is  operating,  two  other  heating  cycles 

are  operating  within  heat  exchange  chamber  16. 
With  one  of  these  cycles,  air  is  blown  by  blower  94 
via  cold  air  inlet  duct  88  into  pipe  84.  Air  circulates 
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through  coils  92  of  pipe  84  until  it  reaches  hot  air 
outlet  duct  90.  As  the  air  passes  through  coils  92  of 
pipe  84  it  becomes  heated  by  the  products  of 
combustion  within  collector  ring  76.  Hot  air  outlet 
duct  90  serves  a  secondary  function  of  preheating 
the  air  which  enters  through  fresh  air  inlet  46  into 
burner  44.  This  is  accomplished  by  placing  air  duct 
48  and  hot  air  outlet  duct  90  in  close  proximity 
such  that  a  partial  heat  exchange  takes  place. 
Preheating  the  air  entering  burner  44,  assists  in 
combustion,  provided  the  air  is  not  heated  to  too 
great  an  extent.  Preheating  the  air  to  approximately 
50  degrees  Celsius  is  viewed  as  acceptable.  Due  to 
the  tendency  of  air  to  expand  when  heated,  heating 
the  air  to  too  great  an  extend  can  create  an  un- 
desirable  back  pressure  within  the  system. 

With  the  other  of  these  cycles,  water  is  drawn 
through  cold  water  intake  96  into  pipe  86.  As  water 
circulates  around  coils  102  of  pipe  86,  the  water  is 
heated  by  the  products  of  combustion  within  ex- 
haust  ring  78.  Water  flowing  from  hot  water  outlet 
98,  is  heated  and  can  either  be  used  as  such  or 
can  be  connected  to  a  hot  water  heating  system 
(not  shown). 

The  output  of  heat  from  radiator  20  is  en- 
hanced  by  corrugations  61  and  reflector  22.  Cor- 
rugations  61  serve  to  provide  a  larger  surface  area 
for  the  radiation  of  heat.  Reflector  22  reflects  out- 
wardly  the  heat  of  radiator  20. 

It  will  be  apparent  to  one  skilled  in  the  art  that 
an  increased  output  can  be  obtained  from  radiant 
heater  10  by  virtue  of  baffle  partitions  68  and  spiral 
baffle  70  retarding  the  movement  of  products  of 
combustion  and  thereby  retaining  heat  within  radia- 
tor  20.  It  will  similarly  be  apparent  that  a  greater 
efficiency  of  operation  is  obtained  by  preheating  air 
intake  into  burner  44,  and  through  use  of  heat 
exchange  chamber  16  and  heat  exchanger  18  to 
give  other  forms  of  heat  from  the  same  fuel  source. 
It  will  similarly  be  apparent  that  radiant  heater  10, 
has  increased  versatility  and  adaptability  as  radiant 
heat,  hot  water,  or  heated  air  can  be  supplied  as 
the  application  demands.  It  will  be  apparent  to  one 
skilled  in  the  art  that  radiant  heater  10,  can  be 
adapted  to  provide  steam  heating,  by  circulating 
water  within  heat  exchanger  18  until  it  becomes 
converted  to  steam. 

Radiator  20  is  constructed  to  be  able  to  with- 
stand  temperature  approaching  1500  degrees 
centigrade.  In  controlled  tests  conducted  by  the 
Alberta  Research  Council,  the  radiant  heat  pro- 
duced  was  between  1150  and  1250  degrees  centi- 
grade,  and  hot  air  output  was  600  cubic  feet  per 
minute  (0.283  m3/s)  at  a  temperature  of  680  de- 
grees  centigrade. 

Claims 

1.  A  radiant  heater  having  a  housing  (12);  a  com- 
bustion  chamber  (14)  in  said  housing,  said 

5  combustion  chamber  (14)  defining  a  central 
axis  (38)  and  having  an  intake  end  (40)  having 
an  intake  opening  (42)  thereat  and  an  exhaust 
end  (52)  and  having  a  discharge  opening  (54) 
thereat,  said  chamber  defining  a  flow  passage 

io  for  products  of  combustion  along  said  central 
axis  (38);  radiator  means  (20)  surrounding  said 
combustion  chamber  (14),  said  radiator  means 
(20)  defining  said  exhaust  end  (52)  of  said 
combustion  chamber  (14)  for  radiating  heat 

is  radially  outwardly  of  said  exhaust  end  of  said 
combustion  chamber,  said  radiator  means  (20) 
having  a  plurality  of  fluid  flow  passages  (60) 
disposed  in  planes  (62)  containing  said  central 
axis  (38)  and  reflector  means  (22)  surrounding 

20  said  radiator  means  (20)  for  reflecting  axially 
outwardly  of  said  housing  (12)  heat  radiated  by 
said  radiator  means  (20),  characterized  by  a 
heat  exchange  chamber  (16)  surrounding  said 
intake  end  (40)  of  said  combustion  chamber 

25  (14);  a  heat  exchanger  (18)  disposed  within 
said  heat  exchange  chamber  (16);  each  said 
passage  (60)  having  an  inlet  end  (64)  commu- 
nicating  with  said  combustion  chamber  (14) 
and  an  outlet  end  (66)  opening  into  said  heat 

30  exchange  chamber  (16),  whereby  products  of 
combustion  enter  said  passage  inlets  (64)  and 
flow  therealong  and  into  said  heat  exchange 
chamber  (16),  said  heat  exchanger  (18)  being 
comprised  of  two  pipes  (84,  86)  configured  in 

35  coils,  a  first  pipe  (84)  being  connected  at  one 
end  (85)  to  a  cold  air  intake  duct  (88)  and  at 
the  opposite  end  (89)  to  a  hot  air  oulet  duct 
(88),  whereas  a  second  pipe  (86)  being  con- 
nected  at  one  end  (95)  to  a  cold  water  intake 

40  duct  (96)  and  at  the  opposite  end  (97)  to  a  hot 
water  outlet  duct  (98). 

2.  A  radiant  heater  as  defined  in  claim  1,  char- 
acterized  in  that  said  intake  end  (40)  of  said 

45  combustion  chamber  (14)  progressively  is  in- 
creasing  in  size  about  said  central  axis  (38) 
from  said  intake  opening  (42)  towards  said 
discharge  opening  (54). 

50  3.  A  radiant  heater  as  defined  in  any  of  the 
claims  1  or  2,  characterized  in  that  said  ex- 
haust  end  (52)  of  said  combustion  chamber 
(14)  is  progressively  decreasing  in  size  from 
said  intake  end  (40)  of  said  combustion  cham- 

55  ber  (14)  to  said  discharge  opening  (54)  of  said 
combustion  chamber  (14). 
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ordneten  Warmetauscher  (18),  wobei  jeder  der 
besagten  DurchlaBwege  (60)  ein  mit  der  be- 
sagten  Verbrennungskammer  (14)  verbunde- 
nes  EinlaBende  (64)  und  ein  sich  in  die  besag- 

5  te  Warmeaustauschkammer  (16)  offnendes 
AuslaBende  (66)  aufweist,  wodurch  Verbren- 
nungsprodukte  in  die  besagten  DurchlaBweg- 
Einlasse  (64)  eintreten  und  in  ihnen  entlang  - 
und  in  die  besagte  Warmeaustauschkammer 

io  (16)  einstromen  und  der  besagte  Warmetau- 
scher  (18)  zwei  schraubenformig  gewickelte 
Rohrleitungen  (84,  86)  aufweist,  von  denen 
eine  erste  Rohrleitung  (84)  an  einem  Ende  (85) 
mit  einem  Kaltluft-EinlaBkanal  (88)  und  am  ent- 

15  gegengesetzten  Ende  (89)  mit  einem  HeiBluft- 
AuslaBkanal  (90)  verbunden  sind,  wahrend  eine 
zweite  Rohrleitung  (86)  an  einem  Ende  (95)  mit 
einem  Kaltwasser-EinlaBkanal  (96)  und  am  ent- 
gegengesetzten  Ende  (97)  mit  einem 

20  HeiBwasser-AuslaBkanal  (98)  verbunden  ist. 

2.  Ein  Heizstrahler  wie  in  Anspruch  1  definiert, 
dadurch  gekennzeichnet,  daB  das  besagte  Ein- 
laBende  (40)  der  besagten  Verbrennungskam- 

25  mer  (14)  urn  die  besagte  Mittelachse  (38)  her- 
um  von  der  besagten  EinlaBoffnung  (42)  an  in 
Richtung  auf  die  besagte  Ausstromoffnung 
(54)  fortschreitend  in  der  GroBe  zunimmt. 

30  3.  Ein  Heizstrahler  wie  in  Anspruch  1  oder  2 
definiert,  dadurch  gekennzeichnet,  daB  das  be- 
sagte  AuslaBende  (52)  der  besagten  Verbren- 
nungskammer  (14)  von  dem  besagten  Einla- 
Bende  (40)  der  besagten  Verbrennungskammer 

35  (14)  an  in  Richtung  auf  die  besagte  Ausstrom- 
offnung  (54)  der  besagten  Verbrennungskam- 
mer  (14)  in  der  GroBe  fortschreitend  abnimmt. 

4.  Ein  Heizstrahler  wie  in  einem  der  Anspruche  1 
40  bis  3  definiert,  dadurch  gekennzeichnet,  daB 

die  besagten  Abstrahlmittel  (20)  die  Form  ei- 
nes  konischen  Mantels  besitzen,  mit  einem 
breiteren  Ende  (56),  das  konzentrisch  zur  be- 
sagten  Achse  (38)  und  dem  besagten  Einla- 

45  Bende  (40)  der  besagten  Verbrennungskammer 
(14)  benachbart  angeordnet  ist  und  einem 
schmaleren  Ende  (58)  das  konzentrisch  zur 
besagten  Achse  (38)  angeordnet  ist  und  die 
Ausstromoffnung  (54)  begrenzt. 

50 
5.  Ein  Heizstrahler  wie  in  Anspruch  4  definiert, 

dadurch  gekennzeichnet,  daB  in  den  besagten 
DurchfluBwegen  (60)  Verzogerungsmittel  (68, 
70)  angeordnet  sind,  durch  welche  der  FluB 

55  der  Abgase  vom  besagten  EinlaBende  (64) 
zum  besagten  AuslaBende  (66)  verzogert  wer- 
den  kann,  urn  Warme  im  besagten  Abstrahler 
zuruckzuhalten. 

4.  A  radiant  heater  as  defined  in  any  of  the 
claims  1  to  3,  characterized  in  that  said  radia- 
tor  means  (20)  are  in  the  form  of  a  conical 
shell  having  a  larger  end  (56)  concentrically 
disposed  about  said  axis  (38)  and  adjacent 
said  intake  end  (40)  of  said  combustion  cham- 
ber  (14)  and  a  smaller  end  (58)  concentrically 
disposed  about  said  axis  (38)  and  defining  said 
discharge  opening  (54). 

5.  A  radiant  heater  as  defined  in  claim  4,  char- 
acterized  in  that  retarding  means  (68,  70)  are 
disposed  in  said  passages  (60),  whereby  the 
flow  of  exhaust  gases  from  said  inlet  (64)  end 
to  said  outlet  end  (66)  may  be  retarded  to 
retain  heat  within  said  radiator. 

6.  A  radiant  heater  as  defined  in  claim  5,  char- 
acterized  in  that  said  retarding  means  com- 
prise  one  or  more  baffle  partitions  (68)  dis- 
posed  in  said  passages  (60). 

7.  A  radiant  heater  as  defined  in  claim  5,  char- 
acterized  in  that  it  has  a  spiral  baffle  (70) 
disposed  in  said  passages  (60). 

Patentanspruche 

1.  Ein  Heizstrahler  mit  einem  Gehause  (12);  einer 
Verbrennungskammer  (14)  in  besagtem  Ge- 
hause,  wobei  die  besagte  Verbrennungskam- 
mer  (14)  eine  Mittelachse  (38)  definiert  und  ein 
EinlaBende  (40)  mit  einer  EinlaBoffnung  (42) 
daran,  sowie  ein  AuslaBende  (52)  mit  einer 
Ausstromoffnung  (54)  daran  aufweist,  und  die 
besagte  Kammer  einen  DurchfluBweg  fur  Ver- 
brennungsprodukte  entlang  der  besagten  Mit- 
telachse  (38)  begrenzt,  und  mit  Abstrahlmitteln 
(20),  welche  die  besagte  Verbrennungskammer 
(14)  umgeben,  wobei  die  besagten  Abstrahl- 
mittel  (20)  das  besagte  AuslaBende  (52)  der 
besagten  Verbrennungskammer  (14)  begren- 
zen  zur  Abstrahlung  von  Warme  aus  dem  be- 
sagten  AuslaBende  der  besagten  Verbren- 
nungskammer  radial  nach  auBen,  und  die  be- 
sagten  Abstrahlmittel  (20)  eine  Vielzahl  von 
Fluid-DurchlaBwegen  (60)  aufweisen,  die  in 
Ebenen  (62)  angeordnet  sind,  welche  die  be- 
sagte  Mittelachse  (38)  enthalten,  sowie  Reflek- 
tormittel  (22),  welche  die  besagten  Abstrahlmit- 
tel  (20)  umgeben,  zur  Reflexion  der  von  den 
besagten  Abstrahlmitteln  (20)  abgestrahlten 
Warme  aus  dem  besagten  Gehause  (12)  axial 
nach  auBen,  gekennzeichnet  durch  eine  War- 
meaustauschkammer  (16),  die  das  besagte 
EinlaBende  (40)  der  besagten  Verbrennungs- 
kammer  (14)  umgibt,  sowie  einen  innerhalb  der 
besagten  Warmeaustauschkammer  (16)  ange- 
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6.  Ein  Heizstrahler  wie  in  Anspruch  5  definiert, 
dadurch  gekennzeichnet,  daB  die  besagten 
Verzogerungsmittel  eine  oder  mehrere  Dros- 
selwande  (68)  aufweisen,  die  in  den  besagten 
DurchfluBwegen  (60)  angeordnet  sind. 

7.  Ein  Heizstrahler  wie  in  Anspruch  5  definiert, 
dadurch  gekennzeichnet,  daB  er  eine  wendel- 
formige  Drossel  (70)  aufweist,  die  in  den  be- 
sagten  DurchfluBwegen  (60)  angeordnet  ist. 

Revendicatlons 

1.  Appareil  de  chauffage  par  rayonnement  com- 
portant  un  boltier  (12);  une  chambre  de 
combustion(14)  dans  ce  boltier,  cette  chambre 
ayant  un  axe  central  (38)  et  presentant  une 
extremite  d'admission  (40)  ayant  une  ouverture 
d'admission  (42)  et  un  extremite  d'echappe- 
ment  (52)  ayant  une  ouverture  d'echappement 
(54),  cette  chambre  delimitant  un  passage  pour 
I'ecoulemnt  des  produits  de  combustion  le 
long  de  I'axe  central;  des  moyens  de  rayonne- 
ment  entourant  la  chambre  de  combustion(14), 
ces  moyens  de  rayonnement  (20)  delimitant 
ladite  extremite  d'echappement  (52)  de  la 
chambre  de  combustion  (14)  pour  rayonner  de 
la  chaleur  a  I'exterieur  de  I'extremite  d'echap- 
pement  de  la  chambre  de  combustion,  ces 
moyens  de  rayonnement  (20)  comportant  une 
serie  de  passages  d'ecoulement  de  fluide  (60) 
disposes  dans  des  plans  (62)  contenant  I'axe 
central  (38)  et  des  moyens  reflechissants  (22) 
entourant  les  moyens  de  rayonnement  (20) 
pour  reflechir  axialement  a  I'exterieur  du  boT- 
tier  (12)  la  chaleur  rayonnee  par  les  moyens 
de  rayonnement  (20),  caracterise  par  une 
chambre  d'echange  thermique  (16)  entourant 
I'extremite  d'admission  (40)  de  la  chambre  de 
combustion  (14);  un  echangeur  thermique  (18) 
dispose  a  I'interieur  de  cette  chambre  d'echan- 
ge  thermique  (16);  chacun  des  passages  (60) 
comportant  une  extremite  d'entree  (64)  com- 
muniquant  avec  la  chambre  de  combustion 
(14)  et  une  extremite  de  sortie  (66)  debouchant 
dans  la  chambre  d'echange  thermique  (16),  les 
produits  de  combustion  entrant  ainsi  dans  les 
extremites  d'entree  (64)  ,  s'y  ecoulant  et  pene- 
trant  dans  la  chambre  d'echange  thermique 
(16),  I'echangeur  thermique  (18)  comprenant 
deux  tuyaux  (84,86)  en  serpentin,  le  premier 
tuyau  (84)  etant  relie  par  une  extremite  (85)  a 
un  conduit  d'entree  d'air  froid  (88)  et  par  son 
extremite  opposee  (89)  a  un  conduit  de  sortie 
d'air  chaud  (90)  alors  que  le  second  tuyau 
(86)  est  relie  par  une  extremite  (95)  a  un 
conduit  d'arrivee  d'eau  froide  (96)  et  par  son 
extremite  opposee  (97)  a  un  conduit  de  sortie 

d'eau  chaude  (98). 

2.  Appareil  de  chauffage  par  rayonnement  selon 
la  revendication  1,  caracterise  en  ce  que  I'ex- 

5  tremite  d'admission  (40)  de  la  chambre  de 
combustion  (14)  decrolt  progressivement  de 
section  autour  de  son  axe  central  (38)  de  son 
ouverture  d'admission  (42)  vers  son  ouverture 
de  d'echappement  (54). 

10 
3.  Appareil  de  chauffage  par  rayonnement  selon 

la  revendication  1  ou  2,  caracterise  en  ce  que 
I'extremite  d'echappement  (52)  de  la  chambre 
de  combustion  (14)  decrolt  progressivement 

is  de  section  de  I'extremite  d'admission  (40)  de 
la  chambre  de  combustion  (14)  vers  son  ou- 
verture  d'echappement  (54). 

Appareil  de  chauffage  par  rayonnement  selon 
I'une  quelconque  des  revendications  1  a  3, 
caracterise  en  ce  que  les  moyens  de  rayonne- 
ment  (20)  ont  la  forme  d'une  coquille  conique 
presentant  une  grande  extremite  (56)  disposee 
autour  de  I'axe  (38)  et  adjacente  a  I'extremite 
d'admission  (40)  de  la  chambre  de  combustion 
(14)  et  une  petite  extremite  (58)  disposee 
concentriquement  autour  de  I'axe  (38)  et  deli- 
mitant  I'ouverture  d'echappement  (54) 

4. 
20 

25 

30  5.  Appareil  de  chauffage  par  rayonnement  selon 
la  revendication  4,  caracterise  en  ce  que  des 
moyens  de  retardement  (68,70)  sont  disposes 
dans  les  passages  (60)  de  sorte  que  recoup- 
ment  des  gaz  d'echappement  de  I'extremite 

35  d'entree  (64)  a  I'extremite  de  sortie  (66)  peut 
etre  retarde  pour  retenir  la  chaleur  a  I'interieur 
du  radiateur. 

30 

6.  Appareil  de  chauffage  par  rayonnement  selon 
la  revendication  5,  caracterise  en  ce  que  les 
moyens  de  retardement  comprennent  une  ou 
plusieurs  cloisons  (68)  formant  chicanes  et  dis- 
posers  dans  les  passages  (60). 

7.  Appareil  de  chauffage  selon  larendication  5, 
caracterise  en  ce  qu'il  comporte  une  chicane 
helicoTdale  (70)  disposee  dans  les  passages 
(60) 

40 
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