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the above-mentioned foreign applications, and, in ad- dition, it is
required to develop an efficient sensing AUTOMATIC HEATING APPARATUS
system at low cost which is commertially available. BACKGROUND OF THE
INVENTION                   5   SUMMARY OF THE INVENTION The present
invention relates to an automatic     The present invention aims at
eliminating the heating apparatus having a sensing system which
above-described problems of the prior art and is con- senses steam of
elevated temperature generated    structed such that steam gas generated
from a heat- from a heated material in accordance with the state  to  ed
material in a heating chamber is stably and quickly of heating and controls
a heating source in response  drawn out from a heating chamber and, after
making to a detection signal delivered from the sensing sys-  contact with
a sensor means, is discharged to the out- tem.
side of an apparatus. It is therefore an object of the Various types of
heating apparatus incorporating  present invention to provide an automatic
heating ap- a system for automatically sensing the finish of heat-  15
paratus which can quickly sense, by means of a sen- ing of a heated
material have hitherto been put into  sor means, any increase or decrease
in the amount practice. The sensing system of such conventional  of steam
gas caused by a change in the state of a automatic heating apparatus uses
most generally, as  heated material, thus realizing good finish of the
heat- a sensing element, a humidity sensor which senses  ed material. a
change in the humidity. However, since the humidity  20  According to the
present invention there Is provid- sensor serves to sense a change in the
electric resis-  ed an automatic heating apparatus comprising; a tance of
the sensor caused by molecules of water ad-  heating chamber for storing
therein material to be sorbed to the surface of the sensor such complicated
heated; heating means for heating the material in said structure and
operation have been required that the  heating chamber; sensor means for
detecting a heat- contamination on the surface of the element must be   25
ed condition of said material; a guide passage for burnt away periodically
with use of a heater in order  guiding air to said sensor means from said
heating to maintain a stable performance over a long time  chamber; control
means for controlling said heating while avoiding any deterioration in the
sensitivity or  means in accordance with a signal from said sensor the like
attributable to contamination of the surface of  means; and suction means
for introducing said air to the sensor.
30  said sensor means from said heating chamber On the other hand, we have
proposed in foreign  through said guide passage, said suction means in-
applications with the right of priority claiming based  cluding a blower
means having a suction side and a on Japanese Laid Open No. 2-44124 a
sensing sys-   blowing side, characterised In that said suction tem in
which a high temperature gas or vapor such as  means includes an intake
portion for receiving air steam gas generated from a heated material with
the   35  from said blower means and an air flow path for air progress of
heating is drawn out through a vent hole  passing into said intake which
path provides a nega- formed In the wall of a heating chamber and brought
tive pressure region the arrangement being such that Into contact with a
pyroelectric element provided out-  air driven out and pressurised by said
blower means side of the heating chamber so as to sense the finish  Is led
into negative pressure region through said in- of the heating in accordance
with a voltage produced   40  take portion, and then flows into an exhaust
passage by the pyroelectric element. In this type of sensing  which
communicates with the exterior of the appara- system, the sensing mechanism
is based on a phys-  tus through an outlet, and airfrom said heating cham-
ical phenomenon of heat transfer from steam to the  ber is sucked through
said guide passage into the ex- pyroelectric element. Thus, the sensitivity
is not  haust passage, and wherein said sensor means Is changed greatly due
to the contamination of the sur-  45  composed of a sensing member having a
sensitive face of the element unlike the conventional humidity  surface
which Is arranged in the vicinity of said neg- sensors, resulting in an
advantage that is theoretical-  ative pressure region. iy possible to
provide a very simple sensing system.  In embodiments in accordance with
the invention Another prior art arrangement which uses a sensing  the
suction means act to draw out the steam gas from system is described In
EP-A-0289000.          50  the heating chamber quickly and stably. The
suction These systems, however, have an inherent defect  utilises the fact
that the pressure of air is increased as well such that a long-time cooking
causes the tem-  when a flow of air induced by a blower means includ-
perature of the pyroelectric element itself to rise and,  ing propeller
blades is restricted by a heating means as a result, a difference in the
temperature between  such as a magnetron. Provision of an air passage the
pyroelectric element and the steam generated   55  which runs from a region
where the pressure is thus from the food becomes small, resulting in a
lowering  increased to the outside of the apparatus where the of
sensitivity. To cope with this, it is required to use the  pressure is
relatively low and which provides a small pyroalectric element while
cooling It as suggested in  resistance, causes the air of an Increased
pressure to 2   
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passage of the small air resis-  An air passage which gives a small air
resistance is tance. This rush of air serves to create in the air pas-
provided so as to run from an intake portion 25 of the sage a region where
the pressure is lower than that  suction means 5 located in a region where
the pres- In the heating chamber, as stated in Bernoulli theo-  sure is
thus increased to the outside of the apparatus rem. The lower pressure
region causes steam gas to   5   where the pressure is relatively low, so
that the air of be drawn out from the heating chamber. A guide pas-  the
increased pressure rushes through the air pas- sage is therefore connected
to the suction means for  sage of the small air resistance, and then is
dis- guiding steam gas from the heating chamber. An ex-  charged through
the outlet 15 of the suction means 5. haust passage which provides a small
exhaust resis-  This rush of air serves to create in the air passage a
tance is connected to the suction means for discharg-  io  negative
pressure region 6 where the pressure is low- Ing the steam gas guided
thereto through the guide  erthan that in the heating chamber 1, as
explained by passage. Asensormeansforsensing the state of tam-  the
Bernoulli theorem. The negative pressure region perature of the steam gas
is exposed to any of the  6 causes the steam gas to be drawn out from the
guide passage, exhaust passage and the air passage  heating chamber 1. For
this reason, the guide pas- of the suction means while serving as a part of
the   15  sage2 isconnectedtothesuction means 5forguiding wall of the
passage.                              the steam gas from the heating
chamber 1. The ex- The present invention will be described now by  haust
passage 4 which gives a small exhaust resis- way of example only, with
particular reference to the  tance is connected to the suction means 5 for
dis- accompanying drawings. In the drawings:           charging the steam
gas guided thereto through the Figure I Is an enlarged sectional view of an
em-  20  guide passage 2. The sensor means 3 forsensing the bodiment of the
present Invention, showing es-  state of temperature of the steam gas is
disposed be- sential portions thereof;                      ing exposed to
the exhaust passage 4 or the air pas- Figure 2 is a block diagram showing
functional  sage of the suction means 5 while serving as a part components
of the same embodiment              of the wall of the passage. Figure 3 is
a sectional view of a sensor means ac-  25  The sensor means 3 will be
described with refer- cording to the present invention;              ence
to Figures 3 and 4. The sensor means 3 has the Figure 4 is a perspective
view of the same sensor  pyroelectricitywith which the sensormeans 3
produc- means;                                         es a signal voltage
in response to an Instantaneous Figure 5 is a perspective view of an
automatic  change in the temperature. The pyroelectricity can be heating
apparatus according to the present In-  9o  given by charges which are
distributed on the surface vention; and
of a dielectric member due to internal polarization of Figures 6 to 8 are
enlarged sectional views of  the latter. Namely, when a dielectric member
which other embodiments of the present invention,    has been subjected to
internal polarization experienc- showing essential portions thereof.
es an abrupt change of temperature by being irradi- A first embodiment of
the present invention- will  35  ated with a heat carried by light,
infrared radiation, be described In detail with reference to Figures 1 and
steam gas of boiling water or the like or exposed to 2.
cold air to be cooled, the internal polarization of the As shown in Figures
1 and 2, a guide passage 2  dielectric member is extinguished sothatthe
charges which is connected to a heating chamber I and     remain only on
the surface of the dielectric member. through which steam gas generated
from a heated   40  This condition gives the pyroelectricity. It is
possible material is guided is connected to a suction means 5.  to utilize
the charges remaining on the surface by The suction means 5 serves to
produce a pressure  connecting this dielectric member to an electrical cir-
lower than that in the heating chamber 1 so as to  cuit This element Is
generally referred to as Opyro- cause the steam gas in the heating chamber
1 to be  electric element. drawn out. The suction means 5 is also connected
to  45  A certain type of pyroelectric elements also has an exhaust passage
4 through which the steam gas   piezoelectric properties, and includes a
piezoelectric drawn out from the heating chamber I is discharged.  ceramic
used for a plezoelectric buzzer or a super- An outlet 15 of an air passage
of the suction means  sonic vibrator, a filmy polyvinylidene fluoride or
the 5, through which the exhaust air such as the steam  like. gas flows
out, Is formed In a shell 7 of the apparatus.  5o  Since the amount of
charges of the pyroelectric A sensor means 3 for sensing the state of
heating of  element Is proportional to the surface area thereof, the heated
material Is arranged, which also serves as  the larger the surface area,
the higher the ability to a part of the wall of the air passage of the
suction  sense a change in temperature becomes. means 5.
The pyroelectric element can sense the signals The suction means 5 makes
use of a fact that the  55  effectively when it is formed in such a shape
that is pressure of air is increased when a flow of air induced  capable of
collecting the maximum amount of charg- by a blower means including
propeller blades 17 is re-  es, that Is, in the shape of a plate which can
ensure stricted by a heating means such as a magnetron 11.  a large area by
being provided thereon with parallel 
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electrodes.                                air passage provides a larger
air resistance in the re- In order to transmit the value of the charges on
gion in the vicinity of the outlet 15 than in the region these surfaces to
an electrical circuit, it is necessary  in the vicinity of the intake
portion 25. to arrange an electrode In the direction corresponding  The
guide passage 2 through which the steam to the direction of polarization.
An electrode 31 is ar-   5   gas generated from the heated material 13 in
the ranged covering the opposite sides of a plate pyro-  heating chamber 1
is guided is connected to the air \>.-~   electric element 29 such as a
piezoelectric ceramic.  passage of the suction means 5 at a position in the
A lead wire 32 is connected to the electrode 31 by sol-  vicinity of the
intake portion 25 where the ventilating dering at a point 33. The
pyroelectric element 29 is  cross-sectional area is small. Therefore, the
guide stuck to a metallic plate 28 by an adhesive 34. The   10  passage 2
is connected to the air passage at a posi- pyroelectric element 29, the
electrode 31 and the like  tion where the air flows at a high velocity. A
region are coated with a resin film 30 in order to avoid expos-  where the
air flows at the high velocity becomes the ing them to the atmosphere. The
pyroelectric element  negative pressure region 6 so as to allow the steam
29 and the metallic plate 28 are formed in a shape  gas to be draw out from
the guide passage 2. similar to a circle in order to minimize affection by
dif-  15  The steam gas drawn outfrom the heating cham- ference in the heat
transfer coefficient and the ther-  ber 1 and the high velocity air which
creates a nega- mal expansion coefficient.                         tive
pressure In the suction means 5 are mixed to- The thinner the plate
pyroelectric element 29, the  gether and the thus mixed gas Is discharged
to the higher the efficiency of sensing signal is, but the de-  outside of
the apparatus. The exhaust passage formation strength becomes lower. A
material which   20  through which the thus-mixed gas flows has a venti- is
hard to deform, such as a piezoelectric ceramic, is  lating cross-sectional
area which is greater than a to- likely to crack when it is applied with a
slightly large  tal cross-sectional area which is the sum of the ven-
force. This weak point of the strength can be im-  tilating cross-sectional
area of the air passage of the proved by sticking to a material which Is
hard to crack,  suction means 5 at the intake portion 25 and the ven- such
as the metallic plate 28.                25  tilating cross-sectional area
of a vent hole at the junc- Description will be given below with reference
to  ture between the guide passage 2 led from the heat- Figures 1 and 2.
Ing chamber 1 and the air passage, serving as the The metallic plate 28 of
the sensor means 3 is not  suction means 5, thereby preventing the
resistance to disposed horizontally but inclinedly, so that the steam  the
air flow from increasing In the exhaust passage. gas is made to flow down
in the form ofwaterdroplets  30  A surface of the metallic plate 28 of the
sensor even if condensed into dew drops. Such construction  means 3 exposed
to the guide passage 2 or the ex- enables the stream of the steam gas to
flow without  haust passage 4 constitutes a part of the wall thereof. any
hindrance.                                     Therefore, since the steam
gas does not come in di- The air passage of the suction means 5, the in-
rect contact with the pyroelectric element 29, it is pos- take portion 25
of which is located at a position where  35  sible to prevent the sensor
means 3 from being erro- the flow of cooling airfor cooling the magnetron
11 as  neously operated caused by deterioration of insula- the heating
means Is restricted, leads to a vent hole  tion. Further, since the steam
gas comes in contact formed in the shell 7 of the apparatus. This air pas-
with the metallic plate 28, any change in the heat of sage has a smaller
ventilating cross-sectional area at  the steam gas can be transmitted to
the entire sur- f~ - the Intake portion 25 than at the vent hole in the
shell  40  face of the pyroelectric element 29. which serves as the outlet
15. This air passage there-  Even if the sensor means 3 Is fixed to any of
the fore gives a small air resistance.                 guide passage 2, the
exhaust passage 4 and the air A blower means for supplying a cooling air to
the  passage of the suction means 5, the portion with magnetron 11 as the
heating means Is arranged be-  which the sensor means 3 comes in contact
has to be tween vent holes 35 through which air is sucked from   45  an
electric insulator. This portion also serves as a the outside of the
apparatus by means of a motor 8  heat insulator. It is therefore possible
to prevent leak- provided with the propeller blades 17 and a heating  age
of the charges on the sensor means 3 and to section Including the magnetron
11 as the heating  sense the state of heating of the heated material 13
means, a high-voltage transformer 9 and the like, so  accurately. Since the
sensor means 3 is enclosed by as to supply cold air to the heating section.
5o  the heat Insulator, only the heat of the steam gas in An orifice 18 is
provided in the vicinity of the pro-  the air is transferred to the sensor
means 3, with the peller blades 17 for setting the direction of airflow, so
result that the change of state can be sensed accu- that the region of
blown air is separated from the re-  rately and suitably in accordance with
the state of gion of the sucked air.                            heating of
the heated material 13. The air passage of the suction means 5 is de-  55
The suction means 5 is provided with a projection 



signed to have a greater ventilating cross-sectional  36 or an air passage
wall member so that the venti- area in the region dose to the outlet 15
than In the re-  lating cross-sectional area of the air passage in the gion
dose to the intake portion 25, resulting in that the  region in the
vicinity of the Intake portion 25 of the air 4    7
EP0397397B1                    8 passage is made smaller than that of a
vent hole at  28 so that the change in the temperature of the steam the
juncture between the guide passage 2 led from  gas can be easily
transmitted to the entire pyroeleo- the heating chamber 1 and the air
passage of the suc-  trio element 29. Further, since the steam gas does not
tion means 5, giving rise to a vortex flow in the neg-  reach the
pyroelectric element 29, the electrical insu- ative pressure region 6 which
is created when the   5   lation can be maintained, and since the
pyroelectric high velocity air supplied through the Intake portion  element
29 is in contact with the high velocity air at 25 passes through the air
passage. Due to this vortex  all times, the pyroelectric element 29 can be
cooled flow, the steam gas from the heating chamber I and  quickly even if
the heat of the steam gas is transmit- the high velocity air are mixed
together, that is the  ted thereto. Accordingly, a change in the
temperature steam gas is diffused in the air passage of the suction   lo
of the steam gas can be sensed accurately in stable means 5. The steam gas
thus diffused is made to    manner, and, even if the heated material 131s
heated come in contact with the metallic plate 28 of the sen-  repeatedly,
the heat of the residual steam generated sor means 3. Since the steam gas
is made to come   by the preceding heating can be cooled quickly. As a In
contact with the metallic plate 28 in this way, the  result, there is no
problem that a change In the tem- sensor means 3 can sense the change of
state in so-  15  perature of the steam gas generated from the heated
cordance with the change in the state of heating of the  material 13 is
sensed incorrectly due to the Influence heated material 13.
of the heat of the residual steam. In the suction means 5, the metallic
plate 28 as a  Description will now be given of the operation of heat
receiving surface of the sensor means 3 Is ar-  an automatic heating
apparatus with reference to Fig- ranged in the wall of the air passage at a
position   20  ures I to 5. which is opposed to the vent hole at the
juncture be-  A door 26 is attached to the heating chamber 1 tween the
guide passage 2 led from the heating    of the automatic heating apparatus.
A control panel chamber 1 and the air passage and which is located  21 is
disposed by the side of the door 26, to which on the outlet 15 side.
Therefore, the steam gas from  control commands for controlling the
operation of the the heating chamber 1, which is mixed with the high  25
automatic heating apparatus are inputted. velocity air Is driven away by
the high velocity air  A turntable on which a material 13 to be heated
while making contact with the metallic plate 28,   is adapted to be placed
is provided In the heating whereby dew drops stuck to the metallic plate 28
are  chamber 1. The turntable is rotated bya turntable mo- blown away
ordried. Accordingly, the metallic plate 28  tor 12. The material 13 is
heated with an electromag- can be maintained in the state where a change in
the   30  netic wave supplied from the magnetron 11 as the heat of the
steam gas is easily transferred thereto.  heating means. A lamp 10 emits
light onto the heated The sensor means 3 is arranged to serve as a
material 3 through an opening formed in the wall of part of the wall of the
air passage of the suction  the heating chamber 1. The magnetron 11 is
supplied means 5 and a part of the wall of the guide passage  with an
electric power by a high-voltage generating 2 led from the heating chamber
1. Since the sensor  35  means such as the high-voltage transformer 9. A
means 3 is planar, one of the surfaces of the sensor  blower means which
produces streams of cooling air means 3 serves as the wall of the air
passage of the  for cooling the high-voltage transformer 9, the turn-
suction means 5and the other surface thereof serves  table motor 12, the
magnetron 11 as the heating as the wall of the guide passage 2, resulting
in that  means and the like, comprises the propeller blades one of the
surfaces of the sensor means 3 is contin-  40  17 and the motor 18. uously
exposed to the high velocity air and the other  A heating process is
commenced by setting the to the steam gas induced from the heating chamber
heated material 13 in the heating chamber I and de- l. The heat of elevated
temperature steam gas is  pressing a heating start instruction key after
seleo- transmitted to the cold pyroelectric element 29 of the  tion of a
desired automatic heating function on the sensor means 3. The steam gas
reaches the sensor  45  menu listed on the control panel 21. The commence-
means 3 before it is mixed with the high velocity air  ment of the heating
process means that a control unit so as to lower its temperature. It is
therefore possible  starts a predetermined operation in accordance with to
realize the signal detection with high sensitivity in  the inputted data
delivered from the control panel 21. accordance with a change in the state
of the steam  More specifically, a control signal is sent from the gas.
5o  control unit 22 to a driving means 23 so that the turn- The surface of
the metallic plate 28 of the sensor  table motor 12, the high-voltage
transformer 9, the means 3 Is arranged to serve as the wall surface of
magnetron 11, the lamp 10 and the motor 8 as the 



the guide passage 2 through which the steam gas in-  blower means are
activated. Simultaneously with the duced from the heating chamber 1 is
guided, and the  start of heating, the air used for cooling the magne-
pyroelectric element 29 of the sensor means 3 is ar-  65  tron 11 and the
lamp 10 is compelled to enterthe heat- ranged to serve as the wall surface
of the air passage  ing chamber 1 due to the pressure of air driven out by
of the suction means 5. Therefore, the steam gas  the propeller blades 17.
The air entered into the heat- comes in contact with the surface of the
metallic plate  ing chamber 1 is allowed to flow out from exhaust 5    9
EP 0 397 397 B1                10 openings formed in the wall of the
heating chamber  gas while maintaining the low frequency. 1. In the present
embodiment the air is allowed to flow  Figure 6 shows another embodiment of
the pres- out of the heating chamber I from two exhaust open-  ent
invention. In this embodiment, the air passage of ings, that is, an exhaust
opening 19 having a suffi-  the suction means 5 is made narrow so that a
vortex ciently large ventilating cross-sectlonal area and an-   5   flow of
air produced by a proJection 36 provided in the other exhaust opening 14
having a smallerventilating  vicinity of the intake portion 25 is allowed
to easily cross-sectional area. Thus, the most of the exhaust  reach the
metallic plate 28 of the sensor means 3. air is discharged to the outside
of the apparatus via  This vortex flow of air creates the negative pressure
the exhaust opening 19 having a greater ventilating  region 6, causing the
steam gas to be drawn out from cross-sectional area and a discharge port
20. On the   io  the heating chamber I and, at the same time, mixes other
hand, the remaining small part of the exhaust air  the steam gas and the
cold air flowing at a high ve- containing the steam gas is drawn out
through the ex-  locity together. haust opening 14 of the smaller
ventilating cross-    Figure 7 shows still another embodiment of the
sectional area by means of the suction means 5. The  present invention. In
this embodiment, steam gas steam gas drawn out through the exhaust opening
14   15  drawn out by virtue of the negative pressure region 6 is caused to
pass through an exhaust guide 16 and  which is produced by the air flowing
ata high velocity the guide passage 2 and reach the negative pressure
through the air passage of the suction means 5, and region 8 In the air
passage of the suction means 5.  the high velocity air are made to flow in
parallel with Then a change in the temperature of the steam gas  each other
so that a layer of steam gas is allowed to responding to the state of
heating of the heated ma-  20  flow along side of the metallic plate 28 of
the sensor terial 13 is transmitted to the sensor means 3 provid-  means 3.
In this way, only a part of the steam gas lay- ed on the wall along which
the steam gas flows.    erwhich is not mixed with the high velocityair is
made Meanwhile, the flow of air driven out by the pro-  to come in contact
with the metallic plate 28 of the peller blades 17 is restricted by the
magnetron 11 as  sensor means 3, thus ensuring transmission of a sig- the
heating means, so that the pressure of air in a re-  25  nal indicative of
a heat possessed by the steam gas gion between the magnetron 11 and the
propeller    without causing any drop in the temperature. Accord- blades 17
is increased. The air passage of the suction  ingly, a change in the
temperature of the heated ma- means 5 is provided such that the intake
portion 25  terial 13 in the heating chamber I can be sensed with Is
located in this increased pressure region and the  a high sensitivity.
outlet 15 Is located in a region where the pressure Is  30  Figure 8 shows
a further embodimentof the pres- equal to the pressure of the air outside
the apparatus.  ent invention. In this embodiment, a planarsurface of With
this arrangement, the cold air flows vigorously  the pyroelectric element
29 of the sensor means 3 is from the intake portion 25 in the higher
pressure re-  arranged in the air passage of the suction means 5 to gion
toward the outlet 15 In the region where the pres-  serve as a part of the
wall of the air passage for air sure is equal to the pressure of the air
outside the ap-  35  flowing at a high velocity, and a planar surface of
the paratus. In this region where the air flows vigorously,  metallic plate
28 opposite to the pyroelectric element a negative pressure is generated in
accordance with  29 is arranged to serve as a part of the wall along
Bernoulli theorem.                                which the steam gas from
the guide passage 2 flows. Owing to the generation of the negative pressure
Namely, the sensor means 3 is provided as a bound- by this vigorous air
flow, the steam gas Is drawn out  40  ary wall between the air passage
forthe high velocity from the heating chamber 1. The steam gas thus     air
and the guide passage 2 which are adjacent to drawn out and the flow of the
cold air are mixed to-  each other. With this arrangement, the pyroelectric
getherand discharged to the outside of the apparatus  element 29 is
constantly exposed to the cold air flow- through the exhaust passage 4. The
exhaust passage  ing at the high velocity, and therefore, even If heat 4
Includes the outlet 15 of the air passage of the suc-  45  caused by a
change in the temperature of the steam tion means 5.
gas Is transmitted to the pyroelectric element 29, it is A change in the
temperature of the steam gas   removed at once without being stored. Since
heat Is which is sensed by the sensor means 3 disposed on  not accumulated
in the pyroelectric element 29, the the wall of the passage led from the
guide passage 2  temperature of the pyroelectric element 29 can be 



to the air passage of the suction means 5 or the ex-  5o  kept at a lower
level although the heating apparatus haust passage, is processed by a
sensor signal proc-  is repeatedly used. Since the temperature of the pyro-
essing means 24 so as to be changed into a desirable  electric element 29
can be kept at the lower level, a signal form and, thereafter, delivered to
the control  change in the state of heating of the heated material unit 22.
This signal processing means includes a low-  13 can be sensed accurately
by the sensor means 3 pass filter circuit, a high-pass filter circuit, an
ampli-  55  in stable manner. fier circuit, a wave detector circuit and the
like, which  Other effects of the described embodiments of serves to
amplify a pulse signal attributable to the  the present Invention are as
follows. fluctuation of the temperature change of the steam    Since the
sensor means is provided to serve as 6    11                  EP0397397B1
12 a part of the wall of the air passage of the suction   Since the
metallic plane of the sensor means is means, the exhaust passage or the
guide passage it  exposed to the guide passage or the exhaust pas- is
possible to prevent the sensor means from giving  sage, a change in the
temperature of the steam gas a resistance to airflow in each passage. Thus,
a neg-  can be quickly propagated over the entire pyroelectric ative
pressure can be produced stably so as to cause   c   element and sensed In
stable manner. Further, the the steam gas to be drawn out quickly.
pyroelectric element is prevented from coming in di- The sensor means
employs the pyroelectric ele-  rect contact with the steam gas, thus
preventing any ment of the planar shape which can provide a planar
deterioration of Insulation attributable to sticking of surface having a
large area to which heat possessed  water droplets. by the steam gas is
transmitted. The large heat re-  io  The guide passage, the exhaust passage
and the ceiving area contributes to the improvement in the  air passage, to
any of which the sensor means can be sensitivity with which a change in the
heat of the  fixed, are formed by the electric insulators. This con- steam
gas is sensed.                               tributes to the prevention of
the leakage of current Since the pyroelectric element of the sensor    from
the electric signals produced by the sensor means Is bonded to the metallic
plate, a change in the   15  means even if the sensor element is f ixed to
any pas- heat of the steam gas can be transmitted to the entire  sage.
Further, since the electric insulator also serves pyroelectric element in a
moment. This contributes to  as the heat insulator, the heat transmitted
from the quick sensing of a change in the temperature of the  steam gas to
the passages is prevented from being steam gas. Further, the pyroelectric
element is rein-  transmitted to the sensor means. Accordingly, the forced
by the strength possessed by the metallic plate  20  signal Indicative of
the steam gas sensed by the sen- so as to have a high deformation
resistance.       sor means corresponds only to a change in the tem- Since
the heating means is disposed at a position  perature sensed by the sensor
means. where the flow of air for cooling the heating means is  Since the
metallic plate of the sensor means is restricted, the air flow resistance
Is Increased and air  not horizontal but inclined, dew drops formed by con-
Is compressed by the blower means, resulting in an   25  densation of the
steam gas on the metallic plate are increased pressure.
caused to flow down. Further, since the dew drops on Since the air passage
has a larger ventilating  the metallic plate do not cover the entire
surface of cross-sectional area at the outlet than at the Inlet, the  the
metallic plate, the steam gas is allowed to come exhaust resistance is made
smaller In this air pas-  in contact with the exposed metallic plate at all
times. sage.                                         30       Since the
projection or the air passage wall mem- Since the blower means includes the
propeller   ber Is provided in such a manner that the cross- blades 17, the
region of blown air and the region of  sectional area of the air passage in
the vicinity of the drawn airare partitioned apart bythe propellerblades
inlet is made smaller than that of the vent hole at the 17, thus assuring
the increase of the pressure of the  juncture between the guide passage and
the air pas- blown air.                                    35  sage, the
steam gas induced from the guide passage Since the air passage has a
greater ventilating  is caused to flow into the air passage along the pro-
cross-sectional area in the region around the outlet  jection. Thus, the
steam gas is diffused into the air than in the region around the inlet, the
air passage  passage. gives a smaller exhaust resistance in the vicinity of
Since the heat receiving surface of the sensor the outlet than In the
vicinity of the inlet.  4o   means is arranged in the wall of the air
passage at a Air having an increased pressure flows vigorous-  position
which is opposed to the vent hole at the junc- ly into the air passage
through the small and narrow  ture between the guide passage and the air
passage, Inlet and, then, flows toward the exhaust passage in  a mixture of
the steam gas induced from the guide which the pressure is lower than that
in the region In  passage and the cold air flowing at the high velocity the
vicinity of the inlet. As a result, air flows at a high   45  is brought
Into contact with the heat receiving surface velocity in the region of the
air passage in the vicinity  of the sensor means. 



of the inlet where the pressure Is lower than that in the  A single sensor
means is arranged to serve as heating chamber. Thus, the guide passage is
con-   both part of the wall of the guide passage and as part nected to the
air passage at a position located in the  of the wall of the air passage,
that is, the planar sur- vicinity of the inlet where the pressure is
reduced.  50  face of the metallic plate of the sensor means is ex- Since
the ventilating cross-sectional area of the  posed to the guide passage and
the planar surface of exhaust passage is greater than the sum of the two
the pyroelectric element of the sensor means is ex- cross-sectional areas,
that is, the ventilating cross-  posed to the air passage. Thus, the
pyroelectric ele- sectional area of the air passage at the inlet and the
ment is cooled by the air flowing at the high velocity cross-sectional area
of the vent hole at the juncture  55   and heat possessed by the steam gas
maintained at between the guide passage and the air passage, the  elevated
temperature can be transmitted through the air passage gives a smaller
exhaust resistance in the  metallic plate to the pyroelectric element.
vicinity of the outlet than in the vicinity of the inlet. 7    13
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claim 1, wherein said sensor means (3) is attach- ed by a support means
made of an electrically in- 1. An automatic heating apparatus comprising; a
sulating material so as to prevent leakage of heating chamber (1) for
storing therein material  charges from said sensor means (3). (13) to be
heated; heating means (11) for heating   5 the material (13) In said
heating chamber (1); sen-  7. An automatic heating apparatus according to
sor means (3) for detecting a heated condition of  claim 7, wherein said
sensor means includes a said material (13); a guide passage (2) forguiding
pyroelectric element (29). air to said sensor means (3) from said heating
chamber (1); control means (22) for controlling   lo  S. An automatic
heating apparatus according to said heating means (11) in accordance with a
sig-  claim 1, wherein said sensing member (28) has nal from said sensor
means (3); and suction       its sensitive surface exposed in said guide
pas- means (5) for Introducing said air to said sensor  sage (2), and
another surface opposite to said means (3) from said heating chamber (1)
through   sensitive surface exposed to the air blown into said guide
passage (2), said suction means (5) In-  15  said exhaust passage (4) from
said negative cluding a blower means (17) having a suction side  pressure
region. and a blowing side, characterised in that said suc- tion means
includes an intake portion (25) for re-  9. An automatic heating apparatus
according to ceiving airfrom said blower means (17) and an air  claim 1,
wherein said sensing member (28) is flow path for air passing into said
Intake portion   20  formed of a metallic plate. (25) which path provides a
negative pressure re- gion (6) the arrangement being such that air blown
out and pressurised by said blower means  PatentansprOche (17) is led into
negative pressure region (6) through said intake portion (25), and then
flows   25  1. Automatischer Heizapparat, umfassend: eine into an exhaust
passage (4) which communicates    Heizkammer (1) zum Lagern von
aufzuheizen- with the exterior of the apparatus through an out-  dem
Material (1 3) darin; eine Heizeinrichtung (11) let (15), and air from said
heating chamber (1) is  zum Heizen des Materials (13) in der Heizkam-
sucked through said guide passage (2) into the    mer (1); eine
Sensoreinrichtung (3) zum Erfas- exhaust passage (4), and wherein said
sensor  30  son sines aufgeheizten Zustands des Materials means (3) is
composed of a sensing member (28)    (13); einen Leitungsweg (2) zum Leiftn
von Luft having a sensitive surface which is arranged in   zu der
Sensoreinrichtung (3) von der Heizkam- the vicinity of said negative
pressure region (6).  mer (1); sine Oberwachungseinrichung (22) zum
Oberwachen der Heizelnrichtung (11) entspre- 2. An automatic heating
apparatus according to  35    chend einem Signal von der Sensoreinrichtung
claim 1, wherein said sensing member (28) has     (3); und eine
Saugeinrichtung (5) zum Einffhren another surface opposite to said
sensitive sur-    der Luft zu der Sensoreinrichtung (3), und zwar face,
which is exposed to air sucked on said suc-  von der Heizkammer (1) durch
den Leitungsweg tion side of said blower means (17).              (2),
wobel die Saugeinrichtung (5) eine Ventila- 40     toreinrichtung (17) mit
einer Saugselte und einer 3. An automatic heating apparatus according to
Blasseite beinhaftet, dadurch gekennzeichnet, claim 1, wherein said
sensitive surface of said   daB die Saugeinrichtung einen Aufnahmeab-
sensing member (28) is inclined relative to a hor-  schnitt (25) zum
Empfangen von Luft von der 



izontal plane.                                    Ventilatoreinrichtung
(17) sowie elnen Luftstr5- 45      mungsweg fflr Luft beinhaltt, die in den
Aufnah- 4. An automatic heating apparatus according to any    meabschnitt
(25) eintritt, wobei der Weg einen preceding claim, wherein said blower
means (1 7)  Unterdruckberelch (6) schafft, wobei die Anord- is adapted to
cool said heating means (11), and   nung derart ist, dal mittels der
Ventilatoreinrich- a partition means (18) is provided between said   tung
(17) ausgeblasene und unter Druck gesetz- suction side and said blowing
side, and an air  50  te Luft durch den Aufnahmeabschnitt (25) in den
pressurising portion is provided for supplying air  Unterdruckbereich (6)
gefrlhrt wird und dann In having a raised pressure into said air flow path.
einen Ableitweg (4) strdmt, derfbereinen Ausial (15) mit dem AuBenraum des
Gerites kommuni- 5. An automatic heating apparatus according to
ziert, und Luft von der Heizkammer (1) durch den claim 4, wherein said
partition means (18) is par-  65  Leitungsweg (2) in den Ableitweg (4)
gesogen tially constituted by said suction means (5).     wird, und wobel
die Sensoreinrichtung (3) sich aus einem Sensorelement (28) zusammensetzt,
6. An atuomatic heating apparatus according to        dessen sensitive
Fliche in der Nachbarschaft a    15                  EP0397 397B1
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vers ledit moyen d6tecteur (3); un moyen de commands (22) pour commander
ledit moyen de 2. Automatisches Heizgerat nach Anspruch 1, bei
chauffage (11) en fonction d'un signal en prove- dem das Sensorelement (28)
sine der sensitiven     nance dudit moyen d6tectour (3); et un moyen Flache
entgogengesetzte andere Flache hat, die   5  d'aspiratlon (5) pour faire
entrer l'air en prove- auf der Saugseite der Ventilatoreinrichtung (17)
nance de ladite chambre de chauffage (1) dans angesaugter Luft ausgesetzt
ist.                   led it moyen d6tecteur (3) par ledit conduit (2),
le- dit moyen d'aspiration (5) comprenant un moyen 3. Automatisches
Heizgerat nach Anspruch 1, bei       formantventilateuraspirant(17)qui
presente une dem die sensitive Flache des Sensorelements  10    partie
aspirante et une partie soufflante, caract&- (28) beziglich einer
Horizontalebene geneigt ist.  ris6 en ce que ledit moyen d'aspiration (5)
comporte une partie admission (25) pour recevoir 4. Automatisches Heizgerat
nach elnem der voran-       de l'air en provenance dudit moyen formant von-
gehenden Ansprfche, bei dem die Ventilatorein-     tilateur aspirant (17)
et un passage pour l'ecou- richtung (17) dazu ausgelegt ist, die
Heizeinrich-  15  lement de l'air destine A faire passer l'air dans la-
tung (11) zu krihlen, und sine Abtileinfichtung    dite partie admission
(25), lequel passage pre- (18) zwischen der Saugseibt und der Blasseite
sente une zone de depression (6) dont la dispo- vorgesehen ist und ein
Luftladebereich vorgese-    sition esttelle que l'airsouffl6 etcomprim
parle- henistzumZufuhrenvon Luftmiteinemerh8htbn          dit moyen formant
ventilateur aspirant (17) est Druck In den Luftstr6mungsweg.             20
entraTne dans la zone de depression (6) par ladite partie admission (25),
puls s'ecoule dans un 5. Automatisches Heizgerat nach Anspruch 4, be!
conduit d'evacuation (4) qui communique avec dem die Abtbleinrichtung (18)
tbilweise von der    l'exterieur de l'appareil par un orifice (15) et l'air
Saugeinrichtung (5) gebildet ist.                  en provenance de la
chambre de chauffage (1) 25      est aspinr par ledit conduit (2) jusque
dans le 6. Automatisches Heizgerat nach Anspruch 1, bei        conduit
d'evacuation (4) et dans lequel ledit dem die Sensoreinrichtung (3) mittels
einer Hal-   moyen d~tocteur (3) consists en un element sen- teeinrichtung
aus einem elektrisch isollerenden    sible (28) presentant une surface
sensible qui eat Material angebracht ist, um Ladungsleckage von
disposee au voisinage de ladite zone de depres- der Sensorslnrichtung (3)
vorzubeugen.     30      sion (6). 7. Automatisches Heizgerit nach Anspruch
7, be!    2. Appareil de chauffage automatique selon la re- dem die
Sensoreinrichtung sin pyroelektrisches     vendication 1, dans loquel ledit
element sensible Element (29) beinhalteL                            (28)
presentb une autre surface situee en face de 35     ladits surface
sensible, qui est exposee A l'air as- 8. Automatisches Heizgerit nach
Anspruch 1, bei        pinr par laditb partle aspirants dudit moyen for-
dem die sensitive Oberflache des Sensorele-        mant ventilateur (17).
ments (28) zu dem Leitungsweg (2) hin offen liegt und sine der sensitiven
Oberfliche entgegenge-  3. Appareil de chauffage automatique selon la re-
setztb andere Oberflache derjenlgen Luft ausge-  40  vendication 1, dans
lequel laditb surface sensible setzt ist, die von dem Unterdruckbersich in
den    dudit element sensible (28) est inclinea par rap- 



Ableltweg (4) geblasen wird.                       port A un plan
horizontal, 9. Automatieches Heizgerat nach Anspruch 1, bei    4. Appareil
de chauffage automatique solon l'une dem des Sensorelement (28) von einer
metalli-  45  quelconque des revendications I A 3, dans lequel schen Platte
gebildet ist.                         ledit moyen formant ventilatbur
aspirant (17) esat adapte pour refroidir ledit, moyen de chauffage (11), un
moyen de separation (18) est prevu entre Revendlcatlons
laditb partie aspirantb et laditb partie soufflantb, 50      et une partle
de compression d'air est prevue 1. Appareil de chauffage automatique
comprenant        pour fournir de l'air A pression elevee dans ledit une
chambre de chauffage (1) pour y stocker un     passage pour l'ecoulement de
l'air. materlau (13) devant etre chauffe; un moyen de chauffage (11) pour
chauffer Is mateiiau (13)   5. Appareil de chauffage automatique selon la
re- dans laditb chambre de chauffage (1); un moyen  55  vendication 4, dans
lequel ledit moyen de sepa- d~tocteur (3) pour d~tecter un etat chauffe
dudit  ration (18) eat partiellement constitue dudit materiau (13); un
conduit (2) pour guider l'air en  moyen d'aspiration (5). provenance de
laditb chambre de chauffage (1) 9    17                  EP 0 397 397 B1
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automatique solon la re- vendication 1, dans lequel ledit moyen d6tecteur
(3) eotfixe par un moyen de supportfaitd'un ma- t6riau non conductsur de
l'electricite de maniere a empecher une fulte de charge en provenance   5
dudit moyen d6tectour (3). 7. Apparell de chauffage automatique selon la
re- vendlcation 4, dans loquel ledit moyen detecteur comporto un 6lement
pyro6lectrique (29).   10 8. Appareil de chauffage automatique selon la re-
vendication 1, dans lequel la surface sensible du- dit element sensible
(28) donne dans leditconduit (2), et l'autre surface opposee A celle-cl ost
ex-  f5 pos6e A l'air souffl6 dans ledit conduit d'evacua- tlon (4) en
provenance de laditb zone de depres- sion. 9. AppareHl de chauffage
automatique selon la re-  20 vendicatlon 1, dans lequel ledit 6l6ment
sensible (28) eat forme d'une plaque m6tallique. 25 30 35 40 45 50 55 10


