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Description 

The  present  invention  relates  to  self-cleaning 
cooking  ovens  which  are  capable  of  automatically 
eliminate  food  soils  accumulated  on  their  walls  by 
a  pyrolytic  process  at  a  high  temperature. 

Generally  known  as  dislosed  in  U.S  Patents 
3,428,434,  3,536,457  and  4,292,501  are  cooking 
ovens  such  as  electric  ovens,  gas  ovens  and  con- 
vection  microwave  ovens  which  can  not  only  be 
used  for  normal  cookings  but  also  can  pyrolytically 
eliminate  food  soils  attached  to  its  walls  during  the 
normal  cookings.  The  pyrolytic  elimination  can  be 
effected  with  two  processes:  one  process  being  to 
pyrolytically  degrade  food  soils  in  a  cooking  cham- 
ber  maintained  at  a  high  cleaning  temperature 
more  than  440C°  for  one  to  four  hours  so  as  to 
generate  smoke,  odors  and  gases  and  the  other 
process  being  to  oxidize  the  smoke,  odors  and 
gases  by  an  oxidizing  catalyst  disposed  in  an  ex- 
hausting  passage  when  the  chamber  atmosphere 
including  the  smoke,  orders  and  gases  is  exhaust- 
ed  through  the  exhausting  passage  to  an  ambient 
atmosphere.  Normally,  the  cleaning  time  is  defined 
as  an  interval  from  the  time  whereat  a  heating 
starts  to  a  time  whereat  the  chamber  temperature 
is  cooled  to  about  300  °  C  due  to  heating  stop  after 
the  chamber  temperature  is  kept  to  the  cleaning 
temperature,  which  is  generally  set  to  about 
470  °C,  for  a  predetermined  time  period  and,  as 
disclosed  in  U.S.  Patent  3,121,158,  based  upon 
time  control  using  a  timer.  The  cleaning  time  de- 
pends  upon  the  cleaning  temperature  and  the  de- 
gree  of  contamination  and  hence  it  can  be  short- 
ened  in  response  to  increase  in  the  cleaning  tem- 
perature  and  is  varied  in  accordance  with  the  de- 
gree  of  contamination.  However,  the  set  cleaning 
temperature  is  generally  varied  by  about  ±  30  °C, 
i.e.,  in  a  range  of  470  ±  30  °C,  in  the  practical  uses 
and  the  cleaning  time  necessary  at  the  minimum 
cleaning  temperature  of  440  °C  beomes  longer  by 
about  1.5  times  than  that  necessary  at  the  maxi- 
mum  cleaning  temperature  of  500  °C.  This  shows 
the  fact  that  difficulty  is  encountered  to  accurately 
determine  the  cleaning  time  for  elimination  of  food 
soils. 

In  addition,  as  described  above,  the  cleaning 
time  greatly  depends  on  the  amount  of  food  soils 
in  practical  uses.  In  the  case  of  light  food  soils,  the 
soil-elimination  is  sufficiently  effected  with  the  pro- 
cess  wherein  the  chamber  temperature  is  imme- 
diately  cooled  by  stopping  the  heat  supply  to  the 
cooking  chamber  after  it  arrives  at  the  cleaning 
temperature.  In  this  case,  the  cleaning  time  is  to  be 
about  one  hour  (about  1/2  hour  for  heating-up  and 
about  1/2  hour  for  cooling-off).  On  the  other  hand, 
in  the  case  of  heavy  food  soils,  the  chamber  tem- 
perature  is  maintained  at  the  cleaning  temperature 

for  about  three  hours.  Here,  the  cleaning  time  is 
about  four  hours  (about  1/2  hours  for  heating-up, 
about  three  hours  for  keeping  the  cleaning  tem- 
perature  and  about  1/2  hours  for  cooling-off).  How- 

5  ever,  in  the  practical  uses  the  food  contamination  in 
the  cooking  chamber  is  frequently  in  the  intermedi- 
ate  state  therebetween  and  in  this  case  it  is  difficult 
to  accurately  determine  the  cleaning  time.  This 
difficulty  causes  to  take  an  excessive  cleaning  for 

io  preventing  unsufficient  soil  elimination  thereby  con- 
suming  energy  wastefully. 

Finally,  US-A-4  481  404  teaches  a  self-cleaning 
type  cooking  oven  in  accordance  with  the  preamble 
of  claim  1  and  wherein  the  heat  control  means 

75  determine  the  heating  time  as  a  function  of  the 
absolute  value  of  tha  gas  sensor  signal. 

SUMMARY  OF  THE  INVENTION 

20  It  is  therefore  an  object  of  the  present  invention 
to  provide  a  cooking  oven  with  a  self-cleaning 
function  which  is  capable  of  automatically  an  ap- 
propriately  determining  the  cleaning  time  irrespec- 
tive  of  variation  of  the  cleaning  temperature  and  the 

25  degree  of  contamination  in  the  cooking  chamber. 
According  to  the  present  invention,  a  self- 

cleaning  type  cooking  oven  includes  a  heater  for 
supplying  heat  into  a  cooking  chamber  so  as  to 
allow  to  pyrolytically  degrade  food  soils  accumu- 

30  lated  on  walls  of  the  cooking  chamber  and  an 
exhausting  passage  coupled  to  the  cooking  cham- 
ber  to  exhaust  gases  generated  due  to  the  pyrolyt- 
ical  degradation  to  an  ambient  atmosphere.  In  the 
exhausting  passage  is  provided  an  oxidizing  cata- 

35  lyst  which  oxidizes  the  gases  introduced  thereinto 
for  exhausting  and  further  provided  a  gas  sensor  to 
detect  a  gas  component  therearound.  Also  included 
in  the  cooking  oven  is  a  heat  control  unit  elec- 
trically  connected  to  the  heater  for  controlling  heat 

40  supply  into  the  cooking  chamber.  One  feature  of 
the  present  invention  is  that  the  heat  control  unit  is 
responsive  to  a  gas  signal  therefrom  to  determine  a 
heating  time  period  for  chamber  cleaning  and,  with 
the  temperature  of  the  cooking  chamber  being  kept 

45  at  a  predetermined  cleaning  temperature,  the  heat 
control  unit  samples  the  gas  signal  at  a  given  time 
interval  to  detect  a  variation  of  amount  of  the  gas 
component  and  detect  an  inflection  point  from  de- 
creasing  to  increasing  or  vice  versa  in  the  gas- 

50  component  variation  to  determine  the  heating  time 
period  in  conjunction  with  the  inflection  point,  the 
food  soils  being  substantially  degraded  by  heating 
during  the  heating  time  period. 

The  present  invention  is  based  upon  the  follow- 
55  ing  fact.  That  is,  at  the  initial  stage  the  food  soils 

accumulated  on  the  walls  of  the  cooking  chamber 
begin  to  be  degraded  to  increase  an  amount  of 
degraded  products,  oxidized  products  and  con- 

2 
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sumed  oxygen  with  the  heating  time.  However,  in 
an  intermediate  stage,  there  inversely  decrease  the 
amount  of  the  degraded  products,  oxidized  pro- 
ducts  and  consumed  oxygen  because  the  amount 
of  the  food  soils  decreases  with  increase  in  the 
heating  time  due  to  a  progress  of  pyrolytic  deg- 
radations,  and  at  the  final  state  the  food  soils  are 
completely  degraded  with  a  little  residue  and 
hence  there  are  no  generated  the  degraded  pro- 
ducts  and  oxidized  products  and  no  consumed 
oxygen.  Thus,  it  is  possible  to  determine  a  pre- 
ferred  heating  time  period  by  detecting  the  vari- 
ation  of  the  degraded  products  or  consumed  oxy- 
gen. 

In  accordance  with  a  further  aspect  of  the 
present  invention,  said  heat  control  means  in- 
cludes: 
first  means  responsive  to  said  gas  signal  at  a 
predetermined  time  interval  so  as  to  generate  a 
signal  indicative  of  variation  of  the  amount  of  said 
gas  component;  second  means  for  detecting  a 
changing  point  from  increasing  to  decreasing  or 
vice  versa  in  the  variation  of  the  amount  of  said 
gas  component  on  the  basis  of  said  variation  sig- 
nals  from  said  first  means;  and  third  means  for 
detecting  a  second  changing  point  from  decreasing 
to  increasing  or  vice  versa  in  the  variation  of  said 
gas  component  after  the  detection  of  said  first- 
mentioned  changing  point,  wherein  heat  control 
means  determines  said  heating  time  period  on  the 
basis  of  said  second  changing  point  detected  by 
said  third  means. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  present  invention  will  be  described  in  fur- 
ther  detail  with  reference  to  the  accompanying 
drawings,  in  which: 

Fig.  1  is  a  cross-sectional  view  showing  a  cook- 
ing  oven  according  to  an  embodiment  of  the 
present  invention; 
Fig.  2  is  a  graphic  illustration  for  describing  an 
absolute  humidity  and  a  chamber  temperature 
on  the  basis  of  a  heating  time  duering  a  self- 
cleaning  process; 
Fig.  3  is  a  graphic  illustration  for  describing  an 
oxygen  concentration  and  a  chamber  tempera- 
ture  on  the  basis  of  a  heating  time  during  a  self- 
cleaning  process; 
Fig.  4  is  a  cross-sectional  view  showing  a  cook- 
ing  oven  according  to  another  embodiment  of 
the  present  invention; 
Fig.  5  shows  the  relation  between  an  absolute 
humidity  and  a  heating  time  for  describing  the 
principle  and  operation  to  determine  an  inflec- 
tion  point; 
Fig.  6  is  a  block  diagram  illustrating  an  electric 
circuit  for  controlling  a  cleaning  time;  and 

Fig.  7  is  a  flow  chart  for  describing  an  example 
of  the  cleaning  time  control  operation. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 
5 

Referring  now  to  Fig.  1,  there  is  illustrated  a 
cooking  oven  according  to  an  embodiment  of  the 
present  invention  which  is  shown  as  comprising  a 
cooking  chamber  1  surrounded  with  walls  2  and  a 

io  front  door  3,  a  heating  means  comprising  upper 
and  lower  electric  heating  devices  4,  5  respectively 
disposed  in  the  cooking  chamber  1  so  as  to  extend 
from  one  wall  2  in  substantial  parallel  to  each  other 
and  an  exhausting  passage  6  coupled  to  the  cook- 

15  ing  chamber  1  to  exhaust  an  atmosphere  therein  to 
the  ambient  atmosphere.  In  the  exhausting  passage 
6  is  provided  an  oxidizing  catalyst  7  which  is  made 
of  microscopic  particles  of  platinum,  palladium, 
rhodium  and  the  like.  Also  included  in  the  cooking 

20  oven  is  a  control  means  comprising  an  electric 
circuit  10  connected  through  leads  12,  13  to  the 
upper  and  lower  electric  heating  devices  4,  5  which 
in  turn  supply  heat  into  the  cooking  chamber  1 
under  control  of  the  electric  circuit  10.  The  electric 

25  circuit  10  is  also  connected  electrically  through 
leads  11,  14  to  various  sensors  such  as  a  gas 
sensor  8  and  a  chamber  temperature  sensor  9  so 
as  to  input  information  for  cooking  and  heating 
control.  The  gas  sensor  8  is  provided  at  the  down- 

30  stream  side  of  the  oxidizing  catalyst  in  the  exhaust- 
ing  passage  6  and  the  chamber  temperature  sen- 
sor  9  is  encased  in  the  cooking  chamber  1  to 
detect  the  temperature  therein. 

When  as  shown  in  Fig.  1  food  soils  15  are 
35  accumulated  on  the  walls  2  and  the  inner  surface 

of  the  front  door  3  during  normal  cookings,  for 
elimination,  the  chamber  temperature  starts  to  be 
increased  from  a  room  temperature  up  to  the 
cleaning  temperature  of  about  470  °C,  for  example. 

40  Under  the  condition  that  tarred  salad  oils  of  about 
1g  and  about  20g  were  applied  on  the  walls  2  at 
random  as  light  food  soils  15  and  heavy  food  soils 
15,  respectively,  when  the  chamber  temperature 
substantially  reaches  more-than  400  °  C,  the  food 

45  soils  15  begin  to  be  degraded  so  as  to  generate 
degraded  products  16  including  smoke,  odors  and 
gases  such  as  methane,  ethane,  water  vapor,  car- 
bon  monooxide,  carbon  dioxide,  hydrocarbon  and 
others.  The  chamber  atmosphere  including  the  de- 

50  graded  products  16  is  exhausted  through  the  ex- 
hausting  passage  6  to  an  ambient  atmosphere.  At 
this  time,  in  response  to  initial  contact  of  the  cham- 
ber  atmosphere  with  the  oxidizing  catalyst  7,  the 
degraded  products  16  are  oxidized  thereby  to  be 

55  converted  to  water  vapor  and  carbon  dioxide.  As  a 
result,  a  cleaned  atmosphere  17  not  including  the 
dirty  degraded  products  16  is  exhausted  to  the 
ambient  atmosphere.  The  gas  sensor  8,  disposed 

3 
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at  the  downstream  side  of  the  oxidizing  catalyst  7, 
detects  a  gas  component  in  the  cleaned  atmo- 
sphere  17.  Here,  it  is  preferable  that  as  the  gas 
sensor  8  is  used  a  humidity  sensor,  a  carbon 
dioxide  sensor  or  an  oxygen  sensor,  because  there 
are  vapor  and  carbon  dioxide  produced  due  to  the 
oxidation  of  the  degraded  products  16  in  the 
cleaned  atmosphere  17  and  the  oxygen  concentra- 
tion  of  the  cleaned  atmosphere  17  is  reduced  by 
oxygen  consumption  due  to  the  oxidation. 

The  gas  sensor  8  is  preferably  placed  at  a 
position  in  the  exhausting  passage  6  where  the 
atmosphere  temperature  is  lower  than  300  °  C.  Gen- 
erally,  the  atmosphere  temperature  in  the  exhaust- 
ing  passage  6  is  ranged  from  the  maximum  tem- 
perature  of  about  600  °  C  or  less  near  the  oxidizing 
catalyst  7  resulting  from  the  combustion  heat  of  the 
degraded  products  16  to  the  minimum  temperature 
of  about  200  °  C  or  less  near  an  exit  of  the  exhaust- 
ing  passage  6.  If  the  gas  sensor  8  is  required  to 
operate  at  a  high  temperature,  there  arise  various 
disadvantages  such  as  decrease  in  reliability,  dif- 
ficulty  in  lead  connection,  thermal  oxidation  and 
others.  This  causes  the  fact  that  the  atmosphere 
temperature  around  the  gas  sensor  8  is  preferable 
to  be  as  low  as  possible.  In  practice,  further  taking 
into  account  the  design  feasibility  of  the  cooking 
oven,  the  gas  sensor  8  is  placed  at  a  position  of 
less-than  300  °  C. 

A  preferred  gas  sensor  8  is  a  humidity  sensor, 
more  preferably  an  absolute  humidity  sensor  be- 
cause  the  relative  humidity  in  the  exhausting  pas- 
sage  6  is  so  low  that  the  detection  may  be  difficult 
due  to  a  high  atmosphere  temperature  of  200  to 
300  °C  around  the  humidity  sensor.  In  addition,  the 
absolute  humidity  sensor  is  preferable  to  operate 
even  under  the  condition  of  a  high  temperature 
more  than  300  °  C  because  of  placing  it  at  the 
position  of  less-than  300  °  C.  As  a  typical  absolute 
humidity  sensor  is  used  an  absolute  humidity  sen- 
sor  of  the  type  comprising  a  ZrCte-MgO  ceramic 
plate  having  first  and  second  opposite  surfaces 
whereon  Ru02  electrode  films  are  formed,  which 
Zr02-MgO  absolute  humidity  sensor  can  operate  at 
a  high  temperature  of  500  to  600  °  C. 

Fig.  2  is  a  graphic  illustration  of  typical  ab- 
solute  humidities  on  the  basis  of  heating  times  and 
further  chamber  temperatures  as  a  function  of  the 
heating  times  under  the  condition  of  using  the 
Zr02-MgO  absolute  humidity  sensor.  Here,  the 
heating  time  is  defined  as  a  heating  period  after  a 
time  whereat  a  heating  energy  starts  to  be  supplied 
through  the  heating  means  into  the  cooking  cham- 
ber  1.  In  Fig.  2,  the  chamber  temperature  is  in- 
creased  up  to  the  cleaning  temperature  of  about 
470  °C  for  the  heating  time  of  about  1/2  hour  and 
maintained  at  the  cleaning  temperature,  as  indi- 
cated  by  a  curve  A.  The  chamber  temperature 

sensor  9  is  used  in  this  temperature  control  in  the 
cooking  chamber  1  . 

With  respect  to  light  food  soils  15  and  heavy 
food  soils  15,  variations  of  the  absolute  humidity 

5  values  with  the  heating  time  are  as  indicated  by 
curves  B  and  C,  respectively.  That  is,  the  absolute 
humidity  values  in  terms  of  the  light  and  heavy 
food  soils  are  initially  increased  so  as  to  respec- 
tively  arrive  at  the  maximum  concentrations  of 

io  about  15g/m3  and  about  60g/m3  indicated  by  points 
B'  and  C'  after  the  heating  times  of  about  40  and 
80  minutes.  Thereafter,  the  absolute  humidity  val- 
ues  begin  to  be  inversely  decreased  to  reach  a 
predetermined  initial  absolute  humidity  value  of 

is  about  10g/m3  indicated  by  points  B"  and  C"  after 
the  heating  time  periods  of  1  hour  and  2.5  hours, 
respectively.  That  is,  in  response  to  start  of  in- 
crease  in  the  chamber  temperature,  the  degrading 
rate  of  the  food  soils  15  increases  with  increase  of 

20  the  chamber  temperature  at  the  beginning  of  heat- 
ing  and,  because  to  generation  of  water  vapor  due 
to  the  catalytic  oxidation  of  the  degraded  products 
16,  the  absolute  humidity  also  increases  with  in- 
crease  of  the  degrading  rate  of  the  food  soils  15. 

25  On  the  other  hand,  in  the  intermediate  stage  after 
heating  for  a  given  time  period  at  the  cleaning 
temperature,  the  degrading  rate  inversely  de- 
creases  and  hence  the  absolute  humidity  also  de- 
creases,  because  the  amount  of  the  food  soils  15 

30  decreases  with  the  increase  of  the  heating  time  in 
accordance  with  progress  of  pyrolytic  degradation. 
In  the  final  heating  stage,  generation  of  vapors  is 
terminated  in  response  to  the  food  soils  15  being 
completely  degraded  with  a  little  residue,  thereby 

35  causing  the  absolute  humidity  to  arrive  at  the  initial 
low  value. 

From  the  above,  it  is  clear  that  the  initial  heat- 
ing  periods  tb,  corresponding  to  the  inflection 
points  B"  and  C",  can  be  determined  on  the  basis 

40  of  signals  from  an  absolute  humidity  sensor.  Al- 
though  the  food  soils  15  are  removed  mostly  after 
elapses  of  the  intial  heating  periods  tb  of  about  1 
hour  for  the  light  food  soils  and  2.5  hours  for  heavy 
food  soils,  respectively,  a  little  food  soil  15  is 

45  residued  on  the  walls  2  so  as  to  be  difficult  to  be 
cleaned  by  wiping  after  cooling.  However,  it  was 
found  that,  if  a  heating  period  ta  of  about  1/2  hour 
for  both  the  light  and  heavy  food  soils  15  is  con- 
tinuously  added  after  elapse  of  the  initial  heating 

50  period  tb,  the  residued  food  soil  15  can  completely 
be  cleaned  by  light  wiping  after  cooling.  Thus,  the 
complete  cleaning  of  the  food  soils  15  is  effected 
with  heating  for  a  time  period  which  is  the  sum  of 
the  initial  heating  period  tb  and  the  additional  heat- 

55  ing  time  ta. 
As  described  above,  even  in  the  case  of  the 

light  food  soils  15,  although  a  little  food  soils  15  are 
still  residued  on  the  walls  2  to  be  difficult  to  be 

4 
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cleaned  by  light  wiping  after  cooling,  since  the  little 
residue  of  the  light  food  soils  15  are  no  harmful  to 
practical  normal  cookings,  it  is  appropriate  to  stop 
the  heating  energy  to  the  cooking  chamber  1  after 
elapse  of  the  initial  heating  period  tb  of  about  1 
hour.  In  this  self-cleaning  process,  since  a  time  of 
1/2  hour  is  required  as  a  cooling  time,  the  cleaning 
time  becomes  about  1.5  hours  at  a  minimum  and 
becomes  about  2.0  hours  by  addition  of  the  addi- 
tional  heating  time  of  1/2  hour  in  cases  where  the 
little  residued  food  soils  15  are  further  required  to 
be  cleaned  by  light  wiping  after  cooling.  Also  in  the 
case  of  the  heavy  food  soils  15,  the  cleaning  time 
can  be  determined  by  the  same  manner  as  de- 
scribed  in  the  case  of  the  light  food  soils  15. 

As  another  typical  gas  sensor  are  known  oxy- 
gen  sensors  such  as  a  Volta  cell  type  oxygen 
sensor  and  a  limiting  current  type  oxygen  sensor 
which  can  operate  in  an  atmosphere  of  a  high 
temperature  more  than  200  °  C.  The  former  oxygen 
sensor  is  not  suitable  for  this  apparatus  because  of 
requiring  a  reference  gas  including  a  given  amount 
of  oxygen,  whereas  the  latter  oxygen  sensor  is 
suitable  for  this  apparatus  because  it  requires  no 
reference  gas  and  has  an  excellent  linearity.  Since 
the  oxygen  sensor  is  disposed  at  the  same  position 
as  the  absolute  humidity  sensor  in  the  exhausting 
passage  6,  the  oxygen  sensor  is  also  preferable  to 
operate  at  a  high  temperature  more  than  300  °  C. 

By  using  the  limiting  current  type  oxygen  sen- 
sor  as  the  gas  sensor  8,  typical  oxygen  concentra- 
tions  based  upon  the  heating  time  were  measured 
during  the  self-cleaning  process  and  the  results  are 
as  shown  in  Fig.  3,  which  also  shows  the  relation 
between  the  chamber  temperature  and  the  heating 
time.  Here,  the  chamber  temperature  indicated  by 
a  curve  D  is  controlled  so  as  to  be  substantially  the 
same  as  the  chamber  temperature  indicated  by  the 
curve  A  in  Fig.  2. 

In  the  case  of  light  food  soils  15  and  heavy 
food  soils  15,  the  oxygen  concentrations  are  varied 
in  accordance  with  the  heating  time  as  indicated  by 
curves  E  and  F,  respectively.  The  oxygen  con- 
centrations  are  respectively  decreased  at  initial 
stage  from  the  initial  concentration  of  about  21% 
and  then  arrived  at  the  minimum  concentrations  of 
about  20%  and  about  11%  (indicated  by  points  E' 
and  F')  after  the  heating  time  periods  of  about  40 
and  80  minutes,  respectively.  Thereafter,  the  oxy- 
gen  concentrations  begin  to  inversely  increase  and 
arrived  at  the  initial  concentration  (indicated  by 
inflection  points  E"  and  F")  after  the  heating  time 
periods  of  about  1  hour  and  about  2.5  hours 
(indicated  by  characters  tb),  respectively.  These 
behaviors  of  the  oxygen  concentrations  indicated 
by  the  curves  E  and  F  are  similar  in  process  to  that 
of  the  absolute  humidity  sensor  described  in  Fig.  2. 
In  other  words,  oxygen  to  be  consumed  and  hu- 

midity  to  be  generated  are  attributed  to  the  same 
catalytic  oxidation  of  the  degraded  products  16. 
Consequently,  the  curves  E  and  F  in  Fig.  3  are 
symmetrical  in  configuration  to  the  curves  B  and  C 

5  in  Fig.  2,  respectively.  This  fact  indicates  that  the 
cleaning  time  is  also  controllable  by  the  oxygen 
sensor  in  the  same  manner  as  described  herein- 
before  in  conjunction  with  the  absolute  humidity 
sensor. 

io  Here,  since  in  fact  the  degraded  products  16 
are  oxidized  in  the  oxidizing  catalyst  7,  it  is  also 
appropriate  to  place  the  gas  sensor  7  in  the  oxidiz- 
ing  catalyst  7  as  shown  in  Fig.  4.  In  this  case,  there 
are  obtained  heating  time-to-absolute  humidity  or 

is  oxygen  concentration  characteristic  similar  to  that 
shown  in  Fig.  2  or  3.  Although,  since  the  inner 
temperature  of  the  oxidizing  catalyst  7  becomes  a 
high  temperature  of  600  °C  or  more,  the  gas  sen- 
sor  8  is  required  to  operate  at  the  high  temperature 

20  of  600  °C  or  more,  the  ZrCfe-MgO  absolute  humid- 
ity  sensor  and  the  limiting  current  type  oxygen 
sensor  can  operate  at  500  to  600  °  C  and  400  to 
1000°C,  respectively,  to  be  available  in  this  ar- 
rangement. 

25  Fig.  5  is  a  graphic  illustration  for  describing  a 
method  of  detection  of  the  inflection  points  ob- 
tained  when  the  absolute  humidity  sensor  is  used 
as  the  gas  sensor  8  and  Fig.  6  is  a  block  diagram 
showing  an  arrangement  of  the  electric  circuit  10. 

30  In  this  method,  the  absolute  humidity  H  is  sampled 
at  every  timing  of  a  given  time  interval  At  by 
means  of  a  gas  concentration  gradient  signal  gen- 
erator  91  of  the  electric  circuit  10.  An  absolute 
humidity  gradient  signal  AH  is  given  in  accordance 

35  with  an  equation  of  AH  =  Hm  -  Hm.-i  where  Hm  is  a 
nth  sampled  absolute  humidity.  When  AH  =  Hm  - 
Hm.!   ̂ 0,  it  is  found  by  a  sign  detector  92  that  the 
absolute  humidity  is  varying  from  increasing  to 
decreasing  through  the  maximum  absolute  humid- 

40  ity  value  indicated  by  a  point  B'  in  Fig.  5.  With 
subsequent  detection  of  the  negative  gradient  sig- 
nal  AH,  when  AH  becomes  larger  than  a  predeter- 
mined  negative  reference  AH0  as  the  following 
equation: 

45  AH  =  Hn  -  Hn.-i,  where  Hn  is  the  nth  sampled 
absolute  humidity  value  and  n  »  m, 
the  corresponding  point  is  determined  to  be  the 
inflection  point  B"  by  a  bending  point  detector  93. 

When  a  little  residued  food  soils  15  are  needed 
50  to  be  cleaned  by  light  wiping  after  cooling,  the 

additional  heating  time  ta  is  set  by  a  timer  94  to  be 
generally  about  1/2  hour.  It  is  also  appropriate  that 
the  additional  heating  time  ta  is  determined  in  con- 
junction  with  the  initial  heating  time  tb  necessary 

55  for  detection  of  the  inflection  point  B"  in  Fig.  5  after 
the  beginning  of  heating.  For  example,  the  addi- 
tional  heating  time  ta  can  be  determined  as  ta  = 
ktb  where  k  is  a  constant.  In  response  to  elapse  of 
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the  additional  heating  time  ta,  a  heater  control  cir- 
cuit  95  stops  supply  of  heating  energy  to  the 
electric  heating  devices  4  and  5. 

Here,  the  chamber  temperature  during  the  self- 
cleaning  process  is  controlled  as  follows.  That  is, 
initially,  a  heating  energy  is  supplied  to  the  electric 
heating  devices  4,  5  so  that  the  chamber  tempera- 
ture  slowly  increases.  The  chamber  temperature  is 
measured  through  the  chamber  temperature  sensor 
9  by  means  of  a  chamber  temperature  detector  96 
and  the  measured  chamber  temperature  is  com- 
pared  with  a  predetermined  cleaning  temperature 
by  a  comparator  97.  In  accordance  with  the  output 
signal  of  the  comparator  97,  the  heater  control 
circuit  95  controls  supply  of  heating  energy  to  the 
electric  heating  devices  4,  5.  The  heater  control 
circuit  95  is  preferable  to  be  arranged  such  that  the 
heater  current  is  successively  adjusted  in  accor- 
dance  with  the  firing  angle  of  a  thyristor,  because 
of  allowing  to  obtain  even  an  extremely  small  elec- 
tric  power.  It  is  also  appropriate  to  simply  perform- 
ing  the  adjustment  by  using  an  on-off  relay  circuit. 
The  chamber  temperature  is  maintained  at  the 
cleaning  temperature  until  the  heating  energy  sup- 
ply  is  stopped  after  elapse  of  the  additional  heating 
time  ta. 

The  electric  circuit  10  may  be  constructed  by  a 
known  microcomputer  including  a  central  process- 
ing  unit  (CPU),  memories  (ROM,  RAM)  and  the 
associated  units  in  order  to  realize  the  aforemen- 
tioned  operation.  Fig.  7  is  a  flow  chart  illustrating 
the  operation  to  be  executed  by  the  microcomputer 
under  the  condition  of  using  the  absolute  humidity 
sensor  as  the  gas  sensor  8. 

In  the  flow  chart  of  Fig.  7,  a  block  "Sub  I" 
designates  a  subroutine  for  a  normal  cooking  pro- 
cess,  and  a  block  "Sub  II"  represents  a  subroutine 
for  determining  the  absolute  humidity  gradient  sig- 
nal  AH  defined  by  the  equation  of  AH  =  Hm  -  Hm.! 
(or  AH/At  =  (Hm  -  Hm.-|)/At,  where  At  is  the  sam- 
pling  time  interval).  In  response  to  requirement  of 
the  self-cleaning  process,  a  button  for  the  process 
is  manually  and  selectively  operated  at  the  begin- 
ning  (step  101)  to  thereby  start  to  supply  heating 
energy  to  the  electric  heating  devices  4  and  5  (step 
102).  The  chamber  temperature  Tc  is  detected 
through  the  chamber  temperature  sensor  9  and 
inputed  into  the  electric  circuit  10  (step  103).  The 
chamber  temperature  Tc  is  repeadedly  detected 
until  it  exceeds  a  reference  temperature  To  (step 
104).  This  is  for  preventing  a  malfunction  due  to 
vapors  in  no  connection  with  the  catalytic  oxidation 
of  the  degraded  products  16.  That  is,  there  are 
vapors  attributed  to  vaporization  of  the  condensed 
water  and  accidentally  flied  water  on  the  walls  2 
from  a  kitchen  and,  taking  into  account  the  fact  that 
such  water  is  completely  vaporized  until  the  cham- 
ber  temperature  Tc  increases  to  a  temperature 

lower  than  200  °  C,  the  reference  temperature  To  is 
preferably  set  to  be  about  200  °  C. 

When  satisfying  the  condition  of  Tc  k  To,  the 
control  advances  to  a  subsequent  stage  to  check 

5  whether  the  chamber  temperature  Tc  is  higher  than 
the  cleaning  temperature  Ts  or  not  (step  105).  If  Tc 
<  Ts,  the  heating  energy  is  still  supplied  to  the 
electric  heating  devices  4,  5  (step  106),  and  if  Tc  k 
Ts,  the  supply  of  the  heating  energy  thereto  is 

io  stopped  (step  107).  Thereafter,  the  control  pro- 
ceeds  to  the  block  of  Sub  II  to  detect  the  absolute 
humidity  gradient  signal  AH.  As  described  herein- 
before  with  reference  to  Fig.  5,  the  absolute  humid- 
ity  H  is  measured  at  every  sampling  timing  whose 

is  interval  is  At  and  the  gradient  signal  AH  defined  as 
the  equation  AH  =  Hm  -  Hm.!  is  issued  from  the 
gas  concentration  gradient  signal  generator  91  .  The 
sign  of  the  gradient  signal  AH  is  decided  by  the 
sign  detector  92  (step  108).  If  AH  >  0,  the  oper- 

20  ational  flow  returns  to  the  step  103  after  elapse  of 
the  time  interval  At.  If  AH   ̂ 0,  it  is  decided  by  the 
bending  point  detector  93  in  the  next  process 
whether  or  not  the  negative  gradient  signal  AH  is 
larger  than  a  negative  reference  gradient  AHo 

25  (109).  If  AH  <  AHo,  the  operational  flow  again 
returns  to  the  step  103  after  elapse  of  the  time 
interval  At.  If  AH  >  AHo  is  first  satisfied  which 
indicates  the  inflection  point  B",  a  timer  is  started 
to  count  the  additional  heating  time  ta  (step  110). 

30  After  elapse  of  the  additional  heating  time  ta  (step 
111),  the  heater  control  circuit  95  stops  to  supply 
the  heating  energy  to  the  electric  heating  devices 
4,  5  (step  112). 

Although  in  the  above  description  the  cleaning 
35  operation  is  based  upon  the  inflection  point  B 

shown  in  Figs.  5,  6,  7,  it  is  also  appropriate  to 
effect  the  cleaning  operation  on  the  basis  of  the 
maximum  absolute  humidity  point  B'  in  Fig.  5.  For 
example,  the  additional  heating  time  ta  can  be 

40  determined  in  accordance  with  an  equation  of  ta  = 
k'tm  where  k'  is  a  constant  and  tm  is  the  heating 
time  period  necessary  for  the  maximum  absolute 
humidity  to  be  obtained  from  the  beginning  of 
heating. 

45  On  the  other  hand,  as  described  above  with 
reference  to  Fig.  3,  the  oxygen  sensor  is  also 
preferable  as  the  gas  sensor  8.  Since  the  oxygen 
concentration  as  a  function  of  the  heating  time  is 
symmetrical  in  configuration  to  the  absolute  humid- 

50  ity  on  the  basis  of  the  heating  time,  the  same 
process  as  described  in  Figs.  5,  6  and  7  can  be 
substantially  available.  In  this  process,  the  compari- 
son  of  the  chamber  temperature  Tc  with  the  refer- 
ence  temperature  To  is  not  necessary  because  of 

55  consumption  of  only  the  oxygen  in  connection  with 
the  catalytic  oxidation  of  the  degraded  products  16, 
thereby  resulting  in  a  simpler  process  as  compared 
with  the  process  using  the  absolute  humidity  sen- 
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sor.  then  contacts  with  said  gas  sensor  means  (8) 
when  exhausted  through  said  exhausting  pas- 

Claims  sage  (6). 

1.  A  self-cleaning  type  cooking  oven  having  a  5 
function  to  pyrolytically  eliminate  food  soils 
(15)  accumulated  therein,  said  cooking  oven 
comprising: 

a  cooking  chamber(1); 
heating  means  (4,  5)  for  supplying  heat  10 

into  said  cooking  chamber  (1)  so  as  to  allow  to 
pyrolytically  degrade  the  food  soils  (15)  accu- 
mulated  on  walls  (2)  of  said  cooking  chamber; 

an  exhausting  passage  (6)  coupled  to  said 
cooking  chamber  (1)  to  exhaust  gases  gen-  is 
erated  due  to  the  pyrolytical  degradation  in 
said  cooking  chamber  (1)  to  an  ambient  at- 
mosphere; 

an  oxidizing  catalyst  (7)  provided  in  said 
exhausting  passage  (6)  to  oxidize  said  gases  20 
passing  therethrough; 

gas  sensor  means  (8)  provided  in  said 
exhausting  passage  (6)  to  detect  a  gas  compo- 
nent  theraround  and  arranged  to  generate  a 
gas  signal  indicative  of  the  amount  of  said  gas  25 
component; 

temperature  sensor  means  (9)  provided  in 
said  cooking  chamber  (1)  so  as  to  generate  a 
temperature  signal  indicative  of  a  temperature 
(T)  of  said  cooking  chamber  (1);  and  30 

heat  control  means  (10)  electrically  con- 
nected  to  said  heating  means  (4,  5)  for  control- 
ling  supply  of  heat  into  said  cooking  chamber 
(1),  said  heat  control  means  (10)  being  respon- 
sive  to  said  gas  signal  from  said  gas  sensor  35 
means  (8)  and  said  temperature  signal  from 
temperature  sensor  means  (9)  so  as  to  main- 
tain  a  temperature  of  said  cooking  chamber  (1) 
up  to  a  predetermined  cleaning  temperature 
and  to  determine  a  heating  time  period  of  said  40 
cooking  chamber  (1)  for  cleaning,  character- 
ized  in  that  said  heat  control  means  (10)  com- 
prise  means  for  sampling  said  gas  signal  at  a 
predetermined  time  interval  (At)  to  detect  a 
variation  of  the  amount  of  said  gas  component  45 
and  detect  an  inflection  point  (B',  C,  E',  F',  B", 
C",  E",  F")  from  decreasing  to  increasing  or 
vice  versa  in  the  gas  gas-component  variation 
to  determine  said  heating  time  period  (tb)  in 
correspondence  with  said  inflection  point  (B',  so 
C,  E',  F',  B",  C",  E",  F"). 

3.  A  self-cleaning  type  cooking  oven  as  claimed 
in  claim  1,  wherein  said  gas  sensor  means  (8) 
is  placed  in  said  oxidizing  catalyst  (7). 

4.  A  self-cleaning  type  cooking  oven  as  claimed 
in  claim  2,  wherein  said  gas  sensor  means  (8) 
is  an  absolute  humidity  sensor. 

5.  A  self-cleaning  type  cooking  oven  as  claimed 
in  claim  2,  wherein  said  gas  sensor  means  (8) 
is  an  oxygen  sensor. 

6.  A  self-cleaning  type  cooking  oven  as  claimed 
in  claim  5,  wherein  said  gas  sensor  means  (8) 
is  a  limiting  current  type  sensor. 

7.  A  self-cleaning  type  cooking  oven  as  claimed 
in  claim  1,  wherein  said  heat  control  means 
(10)  additionally  and  successively  supplies 
heating  energy  to  said  heating  means  (4,  5)  for 
a  predetermined  time  period  (ta)  after  elapse  of 
said  heating  time  period  (tb). 

8.  A  self-cleaning  type  cooking  oven  as  claimed 
in  any  of  claim  1  to  7,  wherein  said  heat 
control  means  include: 

first  means  (91)  responsive  to  said  gas 
signal  at  a  predetermined  time  interval  (At)  so 
as  to  generate  a  signal  (AH)  indicative  of  vari- 
ation  of  the  amount  of  said  gas  component; 

second  means  (92)  for  detecting  a  chang- 
ing  point  (B')  from  increasing  to  decreasing  or 
vice  versa  in  the  variation  of  the  amount  of 
said  gas  component  on  the  basis  of  said  vari- 
ation  signals  (AH)  from  said  first  means  (91); 
and 

third  means  (93)  for  detecting  a  second 
changing  point  (B")  from  decreasing  to  in- 
creasing  or  vice  versa  in  the  variation  of  said 
gas  component  after  the  detection  of  said  first- 
mentioned  changing  point  (B'), 

and  wherein  said  heat  control  means  (10) 
determines  said  heating  time  period  (tb)  on  the 
basis  of  said  second  changing  point  (B")  de- 
tected  by  said  third  means  (93). 

Patentanspruche 

2.  A  self-cleaning  type  cooking  oven  as  claimed 
in  claim  1,  wherein  said  gas  sensor  means  (8) 
is  provided  at  the  downstream  of  said  oxidizing 
catalyst  (7)  in  said  exhausting  passage  (6)  so 
that  said  gas  in  said  cooking  chamber  (1)  first 
contacts  with  said  oxidizing  catalyst  (7)  and 

1.  Selbstreinigungsherd  mit  einer  Funktion  zur 
pyrolytischen  Beseitigung  von  darin  angesam- 

55  melten  Nahrungsmittel-Verunreinigungen  (15), 
wobei  der  Herd  umfa/St: 
eine  Bratrohre  (1); 
Heizmittel  (4,  5)  zum  Zufuhren  von  Warme  in 
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die  Bratrohre  (1),  um  das  pyrolytische  Zerset- 
zen  der  an  den  Wanden  (2)  der  Bratrohre 
angesammelten  Nahrungsmittel-Verunreinigun- 
gen  (15)  zuzulassen; 
einen  mit  der  Bratrohre  (1)  gekoppelten  Abla/S 
(6)  zum  Ablassen  von  durch  die  pyrolytische 
Zersetzung  in  der  Bratrohre  (1)  erzeugten  Ga- 
sen  zur  Umgebung; 
einen  in  dem  Abla/S  (6)  zum  Oxidieren  der 
hindurchtretenden  Gase  vorgesehenen  Oxida- 
tionskatalysator  (7); 
in  dem  Abla/S  (6)  vorgesehenes  Gasfuhlermittel 
(8)  zum  Erfassen  einer  Gaskomponente  in  die- 
sem  Bereich  und  angeordnet,  um  ein  fur  Men- 
ge  der  Gaskomponente  bezeichnendes  Gassi- 
gnal  zu  erzeugen; 
Temperaturfuhlermittel  (9),  das  in  der  Bratroh- 
re  (1)  vorgesehen  ist,  um  so  ein  fur  die  Tem- 
peratur  (T)  der  Bratrohre  (1)  bezeichnendes 
Temperatursignal  zu  erzeugen;  und 
mit  dem  Heizmittel  (4,  5)  elektrisch  verbunde- 
nes  Heizungssteuermittel  (10)  zum  Steuern  der 
Zufuhr  von  Warme  in  die  Bratrohre  (1),  wobei 
das  Heizungssteuermittel  (10)  auf  das  Gassi- 
gnal  von  dem  Gasfuhlermittel  (8)  und  das 
Temperatursignal  von  dem  Temperaturfuhler- 
mittel  (9)  reagiert,  um  die  Temperatur  der  Brat- 
rohre  (1)  auf  bis  zu  einer  vorbestimmten  Reini- 
gungstemperatur  zu  halten  und  eine  Heizzeit- 
lange  der  Bratrohre  (1)  fur  das  Reinigen  zu 
bestimmen,  dadurch  gekennzeichnet,  da/S  das 
Heizungssteuermittel  (10)  umfa/St  Mittel  zum 
Abtasten  des  Gassignals  mit  einem  vorbe- 
stimmten  Zeitintervall  (At),  um  eine  Verande- 
rung  der  Menge  der  Gaskomponente  zu  erfas- 
sen  und  einen  Wendepunkt 
(B',C',E',F',B",C",E",F")  vom  Abnehmen  zum 
Ansteigen  oder  umgekehrt  bei  der  Gaskompo- 
nentenveranderung  zu  erfassen,  um  die  dem 
Wendepunkt  entsprechende  Heizzeitlange  (tb) 
(B',C',E',F',B",C",E",F")  zu  erfassen. 

2.  Herd  vom  Selbstreinigungstyp  nach  Anspruch 
1,  bei  dem  das  Gasfuhlermittel  (8)  abstromsei- 
tig  von  dem  Oxidationskatalysator  (7)  in  dem 
Abla/S  (6)  vorgesehen  ist,  so  da/S  das  Gas  in 
der  Bratrohre  (1)  zuerst  mit  dem  Oxidationska- 
talysator  (7)  in  Beruhrung  kommt  und  dann  mit 
dem  Gasfuhlermittel  (8)  in  Beruhrung  kommt, 
wenn  es  durch  den  Abla/S  (6)  abgelassen  wird. 

3.  Herd  vom  Selbstreinigungstyp  nach  Anspruch 
1,  bei  dem  das  Gasfuhlermittel  (8)  in  den  Oxi- 
dationskatalysator  (7)  plaziert  ist. 

4.  Herd  vom  Selbstreinigungstyp  nach  Anspruch 
2,  bei  das  Gasfuhlermittel  (8)  ein  Fuhler  fur 
absolute  Feuchtigkeit  ist. 

5.  Herd  vom  Selbstreinigungstyp  nach  Anspruch 
2,  bei  dem  das  Gasfuhlermittel  (8)  ein  Sauer- 
stoffuhler  ist. 

5  6.  Herd  vom  Selbstreinigungstyp  nach  Anspruch 
5,  bei  dem  das  Gasfuhlermittel  (8)  ein  Fuhler 
vom  Strombegrenzungstyp  ist. 

7.  Herd  vom  Selbstreinigungstyp  nach  Anspruch 
io  1,  bei  dem  das  Heizungssteuermittel  (10)  zu- 

satzlich  und  aufeinanderfolgend  dem  Hei- 
zungsmittel  (4,  5)  wahrend  einer  vorbestimm- 
ten  Zeitlange  (ta)  nach  Ablauf  der  Heizzeitdau- 
er  (tb)  Heizenergie  zuleitet. 

15 
8.  Herd  vom  Selbstreinigungstyp  nach  einem  der 

Anspruche  1  bis  7,  bei  dem  das  Heizungssteu- 
ermittel  enthalt: 
erstes  Mittel  (91),  das  auf  das  Gassignal  mit 

20  einem  vorbestimmten  Zeitabstand  (At)  so  rea- 
giert,  da/S  es  ein  fur  die  Veranderung  der  Men- 
ge  der  Gaskomponente  bezeichnendes  Signal 
(AH)  erzeugt; 
zweites  Mittel  (92)  zum  Erfassen  eines  Ande- 

25  rungspunktes  (B')  vom  Zunehmen  zum  Abneh- 
men  oder  umgekehrt  bei  der  Veranderung  der 
Menge  der  Gaskomponente  aufgrund  des  Ver- 
anderungssignals  (AH)  von  dem  ersten  Mittel 
(91);  und 

30  drittes  Mittel  (93)  zum  Erfassen  eines  zweiten 
Anderungspunktes  (B")  vom  Abnehmen  zum 
Zunehmen  oder  umgekehrt  bei  der  Anderung 
der  Gaskomponente  nach  dem  Erfassen  des 
zuerst  erwahnten  Anderungspunktes  (B'), 

35  und  wobei  das  Heizungssteuermittel  (10)  die 
Heizzeitdauer  (tb)  aufgrund  des  durch  das  drit- 
te  Mittel  (93)  erfa/Sten  Anderungspunktes  (B") 
bestimmt. 

40  Revendicatlons 

1.  Four  de  cuisson  autonettoyant  dote  d'une  fonc- 
tion  d'elimination  par  pyrolyse  des  salissures 
alimentaires  (15)  qui  s'y  accumulent,  ledit  four 

45  de  cuisson  comprenant: 
une  chambre  de  cuisson  (1); 
des  moyens  de  chauffage  (4,  5)  pour  four- 

nir  de  la  chaleur  a  I'interieur  de  ladite  chambre 
de  cuisson  (1)  de  maniere  a  permettre  la  de- 

50  gradation  par  pyrolyse  des  salissures  alimen- 
taires  (15)  accumulees  sur  des  parois  (2)  de 
ladite  chambre  de  cuisson; 

un  passage  d'evacuation  (6)  raccorde  a 
ladite  chambre  de  cuisson  (1)  pour  evacuer 

55  vers  une  atmosphere  ambiante  les  gaz  pro- 
duits  dans  ladite  chambre  de  cuisson  (1)  par  la 
degradation  par  pyrolyse; 

un  catalyseur  oxydant  (7)  prevu  dans  ledit 

8 
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passage  d'evacuation  (6)  afin  d'oxyder  les  gaz 
qui  le  traversent; 

des  moyens  de  detection  de  gaz  88)  pre- 
vus  dans  ledit  passage  d'evacuation  (6)  pour 
detecter  un  composant  gazeux  dans  leur  voisi-  5 
nage  et  agences  pour  produire  un  signal  de 
gaz  indiquant  la  quantite  dudit  composant  ga- 
zeux; 

des  moyens  de  detection  de  temperature 
(9)  prevus  dans  ladite  chambre  de  cuisson  (1)  10 
de  maniere  a  produire  un  signal  de  temperatu- 
re  indiquant  une  temperature  (T)  de  ladite 
chambre  de  cuisson  (1);  et 

des  moyens  de  commande  de  chauffage 
(10)  relies  electriquement  auxdits  moyens  de  is 
chauffage  (4,  5)  pour  commander  la  fourniture 
de  chauffage  dans  ladite  chambre  de  cuisson 
(1),  lesdits  moyens  de  commande  de  chauffa- 
ge  (10)  etant  sensibles  audit  signal  de  gaz 
desdits  moyens  de  detection  de  gaz  (8)  et  20 
audit  signal  de  temperature  desdits  moyens  de 
detection  de  temperature  (9)  de  maniere  a 
maintenir  une  temperature  de  ladite  chambre 
de  cuisson  (1)  jusqu'a  une  temperature  prede- 
termined  de  nettoyage  et  a  determiner  une  25 
periode  de  chauffage  de  ladite  chambre  de 
cuisson  (1)  pour  le  nettoyage,  caracterise  en 
ce  que  lesdits  moyens  de  commande  de 
chauffage  (10)  comprennent  des  moyens  pour 
echantillonner  ledit  signal  de  gaz  a  un  interval-  30 
le  de  temps  predetermine  (At)  pour  detecter 
une  variation  de  la  quantite  dudit  composant 
gazeux  et  detecter  un  point  d'inflexion  (B',  C, 
E',  F',  B",  C",  E",  F")  depuis  une  diminution 
vers  une  augmentation  et  vice-versa  dans  la  35 
variation  du  composant  gazeux  pour  determi- 
ner  ladite  periode  de  chauffage  (tb)  en  corres- 
pondence  avec  ledit  point  d'inflexion  (B',  C, 
E',  F',  B",  C",  E",  F"). 

40 
2.  Four  de  cuisson  autonettoyant  selon  la  reven- 

dication  1,  caracterise  en  ce  que  lesdits 
moyens  de  detection  de  gaz  (8)  sont  prevus 
en  aval  dudit  catalyseur  oxydant  (7)  dans  ledit 
passage  d'echappement  (6)  de  telle  maniere  45 
que  ledit  gaz  dans  ladite  chambre  de  cuisson 
81)  vient  d'abord  en  contact  avec  ledit  cataly- 
seur  oxydant  (7)  et  vient  ensuite  en  contact 
avec  lesdits  moyens  de  detection  de  gaz  (8) 
lorsqu'il  est  evacue  par  ledit  passage  d'eva-  so 
cuation  (6). 

dication  2,  caracterise  en  ce  que  lesdits 
moyens  de  detection  de  gaz  (8)  sont  un  detec- 
teur  d'humidite  absolue. 

5.  Four  de  cuisson  autonettoyant  selon  la  reven- 
dication  2,  caracterise  en  ce  que  lesdits 
moyens  de  detection  de  gaz  (8)  sont  un  detec- 
teur  d'oxygene. 

6.  Four  de  cuisson  autonettoyant  selon  la  reven- 
dication  5,  caracterise  en  ce  que  lesdits 
moyens  de  detection  de  gaz  sont  un  detecteur 
du  type  a  limitation  de  courant. 

7.  Four  de  cuisson  autonettoyant  selon  la  reven- 
dication  1,  caracterise  en  ce  que  lesdits 
moyens  de  commande  de  chauffage  (10)  four- 
nissent  en  addition  et  en  succession  de  I'ener- 
gie  de  chauffage  auxdits  moyens  de  chauffage 
(4,  5)  pendant  une  periode  predeterminee  (ta) 
apres  expiration  de  ladite  periode  de  chauffage 
predeterminee  (tb). 

8.  Four  de  cuisson  autonettoyant  selon  I'une 
quelconque  des  revendications  1  a  7,  caracte- 
rise  en  ce  que  lesdits  moyens  de  commande 
de  chauffage  comprennent: 

des  premiers  moyens  (91)  sensibles  audit 
signal  de  gaz  a  un  intervalle  de  temps  prede- 
termine  (At)  de  maniere  a  produire  un  signal 
(AH)  indiquant  une  variation  de  la  quantite 
dudit  composant  gazeux; 

des  seconds  moyens  (92)  pour  detecter  un 
point  de  changement  (B')  entre  une  augmenta- 
tion  et  une  diminution  ou  vice-versa  dans  la 
variation  de  la  quantite  dudit  composant  ga- 
zeux  sur  la  base  desdits  signaux  de  variation 
(AH)  desdits  premiers  moyens  (91);  et 

des  troisiemes  moyens  (93)  pour  detecter 
un  second  point  de  changement  (B")  entre  une 
diminution  et  une  augmentation  ou  vice-versa 
dans  la  variation  dudit  composant  gazeux 
apres  la  detection  dudit  premier  point  de  chan- 
gement  (B'), 

et  en  ce  que  lesdits  moyens  de  comman- 
de  de  chauffage  (10)  determinent  ladite  perio- 
de  de  chauffage  (tb)  sur  la  base  dudit  second 
point  de  changement  (B")  detecte  par  lesdits 
troisiemes  moyens  (93). 

3.  Four  de  cuisson  autonettoyant  selon  la  reven- 
dication  1,  caracterise  en  ce  que  lesdits 
moyens  de  detection  de  gaz  (8)  sont  places  55 
dans  ledit  catalyseur  oxydant  (7). 

4.  Four  de  cuisson  autonettoyant  selon  la  reven- 
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