
- 1 - DESCRIPTION TITLE OF INVENTION Cooking Appliance 5 TECHNICAL
FIELD [0001]The present invention relates to a cooking appliance.
10BACKGROUND ART [0002]In some types of conventional cooking
appliances, water supplied from within a water tank is heated by a
steam generation device to generate steam, and the generated steam is
supplied to a heating chamber (see, 15e.g., JP 2009-41822 A (PTL 1)).
[0003]This type of cooking appliance includes a water level sensor
with a plurality of different-in-length 



electrodes combined together.By detecting which ones among the
detection-use electrodes of the water level 20  sensor are submerged
in water, a water level within the water tank is detected, where with
none of the detection-use electrodes submerged in water, it is
decided that no water is present. [0004]However, this cooking
appliance has a problem 25that the cost increases because of a
complicated structure  - 2 - of the water level sensor. In this
cooking appliance, a space for the water level sensor is necessitated
in proximity to the water tank causing the unit size to increase,
while with the unit size unchanged, causing the 5 water tank size to
decrease due to the space for water level sensor resulting in
decreasing the water tank capacity. [0005]Moreover, in this cooking
appliance, when the steam generation device stops steam generation
due to 10 factors (heater fault or pump fault) other than emptiness
of water in the water tank, it is impossible for the water level
sensor to detect the factors. Citation List 15Patent Literature 



[0006]PTL1: JP 2009-41822 A SUMMARY OF INVENTION Technical Problem
20[0007]Accordingly, an object of the present invention is to provide
a cooking appliance capable of detecting a halt of steam generation
function, including emptiness of water, with a simple configuration
without any water level sensor and therefore cutting down the device
cost. 25Solution to Problem  - 3 - [0008]In order to achieve the
above object, there is provided a cooking appliance comprising: a
main casing; a water tank placed within the main casing; 5a steam
generation device for heating water supplied from the water tank to
generate steam; 



a heating chamber to which steam from the steam generation device is
supplied; and a steam-generation-function decision unit for, 10 based
on a physical quantity indirectly representing presence or absence of
water in the steam generation device, deciding whether or not it is a
halt of steam generation function including emptiness of water in the
water tank, in cooking in which steam from the steam 15generation
device is supplied into the heating chamber. [0009] According to the
cooking appliance of this constitution, in cooking (e.g., oven
cooking, steam cooking, etc.) in which steam from the steam
generation device is supplied into the heating chamber, steam from
the 20 steam generation device is supplied to the heating chamber.
Then, during the cooking, steam from the steam generation device
keeps being supplied to the heating chamber, where the
steam-generation-function decision unit decides whether or not it is
a halt of steam generation function including 25emptiness of water in
the water tank, based on information  - 4 - as to a physical quantity
indirectly representing presence or absence of water in the steam
generation device. It is noted here that the information as to a
physical quantity indirectly representing presence or absence of
water in the 5 steam generation device is information as to a
temperature of the steam generation container of the steam generation
device, or information as to an exhaust temperature (or exhaust
humidity) of an atmosphere in an exhaust passage provided within the
main casing, or the like. 10[0010]Therefore, a halt of the steam
generation function including emptiness of water in the water tank
can be detected with a simple structure without a water level sensor,
so that the cost can be cut down. Also, halts of the steam generation
function due to factors other than the 15emptiness of water in the
water tank (heater fault, pump 



fault, etc.) can also be detected. [0011]In one embodiment of the
invention,            the steam generation device has a steam
generation container to which water is supplied from the 20water
tank, and a steam generation heater for heating water in the steam
generation container, the cooking appliance further comprising:
a steam-generation-container temperature sensor for detecting a
temperature of the steam generation 25container; and  - 5 -
a steam-generation-heater control part for, in cooking in which steam
from the steam generation device is supplied into the heating
chamber, controlling the steam generation heater so that turn-ON and
-OFF of the steam 5 generation heater are repeated, based on a
temperature of the steam generation container detected by the
steamgeneration-container temperature sensor, wherein             the
information as to the physical quantity indirectly representing
presence or absence of water in the 10 steam generation device
includes at least a ratio of OFF-time to ON-time in ON/OFF operation
of the steam generation heater, and             in cooking in which
steam from the steam generation device is supplied into the heating
chamber, 



15 when the ratio of OFF-time to ON-time in ON/OFF operation of the
steam generation heater is larger than a specified value, the
steam-generation-function decision unit decides that it is a halt of
the steam generation function including emptiness of water in the
water tank. 20[0012]According to this embodiment, in cooking in which
steam from the steam generation device is supplied into the heating
chamber, the steam-generation-heater control part, based on a
temperature of the steam generation container detected by the
steam-generation-container temperature 25sensor, controls the steam
generation heater so as to  - 6 - repeat turn-on and -off of the
steam generation heater. With this control, the temperature of the
steam generation container is brought to within a target temperature
range. Then, upon occurrence of emptiness of water in the water 5
tank or fault of the steam generation heater (heater fault, pump
fault, etc.), water supply to the steam generation container is no
longer done, resulting in a larger ratio of OFF-time to ON-time in
ON/OFF operation of the steam generation heater. Therefore, when the
ratio becomes 10 larger than a predetermined specified value, it is
decided by the steam-generation-function decision unit as a halt of
the steam generation function including emptiness of water in the
water tank. Thus, a halt of the steam generation function including
emptiness of water in the water tank can 15be detected easily with a
simple structure. [0013]In one embodiment of the invention, the
cooking appliance further comprises:                an exhaust
passage provided in the main casing and serving for exhausting air
from the heating chamber to 20 outside of the main casing; and
an exhaust passage sensor for detecting an exhaust temperature or
exhaust humidity of an atmosphere in the exhaust passage, wherein 



the physical quantity indirectly representing 25presence or absence
of water in the steam generation device  - 7 - includes at least the
exhaust temperature or exhaust humidity of the atmosphere in the
exhaust passage,            in cooking in which steam from the steam
generation device is supplied into the heating chamber, the 5
steam-generation-function decision unit decides whether or not it is
a halt of the steam generation function including emptiness of water
in the water tank, based on the exhaust temperature or the exhaust
humidity detected by the exhaust passage sensor. 10[0014]According to
this embodiment, in cooking in which steam from the steam generation
device is supplied into the heating chamber, steam from the steam
generation device keeps being supplied to the heating chamber, so
that the atmosphere containing steam is discharged little by little
15 from the heating chamber to outside of the main casing via the
exhaust passage provided in the main casing. In this case, upon a
halt of steam generation by the steam generation device due to
emptiness of water in the water tank or fault of the steam generation
device (heater fault, 20 pump fault, etc.), steam is no longer
supplied to the heating chamber, so that the exhaust via the exhaust
passage almost stops, thus resulting in smaller changes in exhaust
temperature (or exhaust humidity) of the atmosphere in the exhaust
passage. By utilizing such characteristics, 25the
steam-generation-function decision unit, based on an  _ 8 _ exhaust
temperature (or exhaust humidity) detected by the exhaust passage
sensor, which is a physical quantity indirectly representing presence
or absence of water in the steam generation device, decides whether
or not it is a 



5  halt of the steam generation function including emptiness of water
in the water tank. Thus, a halt of the steam generation function
including emptiness of water in the water tank can be detected easily
with a simple structure. [0015] In one embodiment of the invention,
10the steam generation device has a steam generation heater for
heating water derived from the water tank,             a
steam-generation-heater control part for controlling the steam
generation heater is provided, 15  the steam-generation-heater
control part turns on and off the steam generation heater in cooking
in which steam from the steam generation device is supplied into the
heating chamber, and when the exhaust temperature or the exhaust 20
humidity detected by the exhaust passage sensor does not change
higher in response to turn-on of the steam generation heater, the
steam-generation-function decision unit decides that it is a halt of
the steam generation function including emptiness of water in the
water tank.  - 9 - [0016]According to this embodiment, in cooking in
which steam from the steam generation device is supplied into the
heating chamber, when the steam generation heater is turned on and
off by the steam-generation-heater control part, the 5 exhaust
temperature (or exhaust humidity) of the atmosphere in the exhaust
passage is changed so as to become higher in response to turn-on of
the steam generation heater by the supply of steam from the steam
generation device to the heating chamber. Therefore, upon a halt of
steam 



10 generation by the steam generation device due to emptiness of
water in the water tank or fault of the steam generation device
(heater fault, pump fault, etc.), the steamgeneration-function
decision unit is enabled to decide that it is a halt of steam
generation function including 15 emptiness of water in the water tank
when the exhaust temperature (or exhaust humidity) detected by the
exhaust passage sensor does not change higher in response to turn-on
of the steam generation heater. By utilizing this characteristic of
the exhaust temperature (or exhaust 20 humidity) of the atmosphere in
the exhaust passage linked with turn-on of the steam generation
heater, a halt of the steam generation function including the
emptiness of water in the water tank can be detected reliably.
[0017]In one embodiment of the invention,  -10-
thesteam-generation-heatercontrolpart repetitively turns on and off
the steam generation heater in cooking in which steam from the steam
generation device is supplied into the heating chamber, and 5when the
exhaust temperature or the exhaust humidity detected by the exhaust
passage sensor does not periodically change high and low in response
to turn-on and -off of the steam generation heater, the
steam-generationfunction decision unit decides that it is a halt of
the 10steam generation function including emptiness of water in the
water tank. [0018]According to this embodiment, in cooking in which
steam from the steam generation device is supplied into the 



heating chamber, when the steam generation heater is 15  repetitively
turned on and off by the steam-generationheater control part, the
exhaust temperature (or exhaust humidity) of the atmosphere in the
exhaust passage is periodically changed high and low in response to
turn-on and -off of the steam generation heater. Upon a halt of 20
steam generation by the steam generation device due to emptiness of
water in the water tank or fault of the steam generation device
(heater fault, pump fault, etc.), the exhaust temperature (or exhaust
humidity) detected by the exhaust passage sensor does not
periodically change high 25and low in response to turn-on and -off of
the steam  generation heater.Therefore, the steam-generation-
function decision unit is enabled to decide that it is a halt of the
steam generation function including emptiness of water in the water
tank. By utilizing this characteristic of the exhaust temperature (or
exhaust humidity) of the atmosphere in the exhaust passage linked
with turn-on and -off of the steam generation heater, a halt of the
steam generation function including the emptiness of water in the
water tank can be detected more 10reliably. [0019]In one embodiment
of the invention,             the halt of the steam generation
function including emptiness of water in the water tank includes any
fault of the steam generation heater of the steam 15generation
device. [0020]According to this embodiment, even upon a halt of steam
generation by the steam generation device due to fault of the steam
generation heater of the steam 



generation device, a halt of the steam generation function 20can be
detected. [0021]In one embodiment of the invention,             the
halt of the steam generation function including emptiness of water in
the water tank includes any fault of a pump for supplying the steam
generation device 25with water derived from the water tank.  - 12 -
[0022]According to this embodiment, even upon a halt of steam
generation by the steam generation device due to fault of the pump
for supplying water from the water tank to the steam generation
device, a halt of the steam 5generation function can be detected.
[0023]In one embodiment of the invention, the cooking appliance
further comprises 



a heater for heating inside of the heating chamber, wherein 10in
cooking in which the heating chamber supplied with steam derived from
the steam generation device is heated by the heater, the
steam-generation-function decision unit decides whether or not it is
a halt of the steam generation function including emptiness of water
in 15 the water tank, based on a physical quantity indirectly
representing presence or absence of water in the steam generation
device. [0024]According to this embodiment, in cooking in which the
heating chamber supplied with steam from the steam 20 generation
device is heated by the heater, the steamgeneration-function decision
unit is enabled to decide whether or not it is a halt of the steam
generation function including emptiness of water in the water tank,
based on information as to a physical quantity indirectly  - 13 -
representing presence or absence of water in the steam generation
device. Advantageous Effects of Invention 5[0025]As apparent from the
above description, according to the cooking appliance of this
invention, there can be realized a cooking appliance capable of
detecting a halt of the steam generation function including emptiness
of water in the water tank with a simple structure and without a
10water level sensor, and thus cutting down the cost. 



BRIEF DESCRIPTION OF DRAWINGS [0026]Fig. lA is a schematic sectional
view of a        cooking appliance according to a first embodiment of
the 15present invention, as viewed from the front;             Fig.
1B is an enlarged view of a steam generation device of the cooking
appliance;             Fig. 2 is a schematic sectional view of the
cooking appliance, as viewed from the side; 20Fig. 3 is a control
block diagram of the cooking appliance;             Fig. 4 is a chart
showing variations in interior temperature and exhaust temperature in
response to turn-on and -off of a steam generation heater during oven
cooking 25using superheated steam in the cooking appliance;  - 14 -
Fig. 5 is a chart showing variations in interior temperature and
exhaust temperature in response to turn-on and -off of the steam
generation heater during steam cooking using steam in the cooking
appliance; 5Fig. 6 is a chart showing variations in output bit number
of an exhaust humidity sensor in response to turn-on and -off of the
steam generation heater during oven cooking using superheated steam
in a cooking appliance according to a second embodiment of the
invention; 



10  Fig. 7 is a chart showing variations in output bit number of an
exhaust humidity sensor in response to turn-on and -off of the steam
generation heater during steam cooking using steam in the cooking
appliance; Fig. 8 is a chart showing variations in ON-time 15 and
OFF-time of the steam generation heater during steam cooking using
steam in a cooking appliance according to a third embodiment of the
invention; and                Fig. 9 is a chart showing a concrete
example of the ON-time and OFF-time of the steam generation heater
20during steam cooking using steam in the cooking appliance.
DESCRIPTION OF EMBODIMENTS [0027]Hereinbelow, a cooking appliance of
the present        invention will be described in detail by
embodiments 25thereof illustrated in the accompanying drawings.  - 15
- [0028](First Embodiment)             Fig. 1A is a schematic
sectional view of a cooking appliance according to a first embodiment
of the invention, as viewed from the front. 5[0029]This cooking
appliance, as shown in Fig. 1A, has a rectangular
parallelopiped-shaped heating chamber 20 provided in a rectangular
parallelopiped-shaped main casing 10. The heating chamber 20 has an
opening on its front side, and is provided with a heat-shielding
plate 14 of 10 stainless steel on its side face, bottom face and top
face. A heat insulating material (not shown) is placed around the
heating chamber 20 and inside a door 11 (shown in Fig. 2), so that
inside of the heating chamber 20 is thermally insulated from its
outside. Also, a square dish 21 made of 



15 stainless steel is placed in the heating chamber 20, and a
gridiron 22 made of stainless steel wire for placing thereon a
cooking object 90, which is to be cooked, is set on the square dish
21. [0030]Upper square dish receivers 23, 24 and lower 20square dish
receivers 25, 26 of an upper-and-lower two- stage structure are
provided on both side faces of the heating chamber 20. In Fig. 1A,
the square dish 21 is received by the upper square dish receivers 23,
24. [0031]In the main casing 10 and on the right side of 25the
heating chamber 20, the cooking appliance further  - 16- includes a
water tank 30 for supplying water for use of steam generation, a pump
31, and a steam generation device 40 for generating steam by
evaporating water supplied from the water tank 30 by the pump 31.
5[0032]Also, a connecting portion 30b (shown in Fig. 2) provided on a
lower side of the water tank 30 is connectable to a receiving port
32a (shown in Fig. 2) provided at one end of a first water supply
pipe 32. The other end of the first water supply pipe 32 is connected
to 10 one end of the pump 31. The other end of the pump 31 is
connected to one end of a second water supply pipe 33, and the other
end of the second water supply pipe 33 is connected to the steam
generation device 40. [0033]A circular-shaped suction portion 20a is
provided 15 at a center of a rear face of the heating chamber 20, and
a left-upper blowoff portion 20b and a right-upper blowoff portion
20c are provided near left-and-right corners, respectively, in the
upper side of the rear face of the heating chamber 20. Also, a
left-middle blowoff portion 



20 20d and a right-middle blowoff portion 20e are provided on the
left and right, respectively, of the suction portion 20a in the rear
face of the heating chamber 20, while a left-lower blowoff portion
20f and a right-lower blowoff portion 20g are provided near the
left-and-right corners, 25respectively, of the lower side of the rear
face of the  -17- heating chamber 20. An interior temperature sensor
76 for detecting a temperature of an atmosphere in the heating
chamber 20 is placed on the right upper side of the heating chamber
20. 5[0034]A dew turn-back tub 34 is placed below the water tank 30.
Further, an electrical-equipment part 50, a cooling fan 53, and a
cooling-fan motor 54 for driving the cooling fan 53 are placed below
the heating chamber 20 within the main casing 10. The cooling fan 53
cools the 10 electrical-equipment part 50 and the like in the main
casing 10 with air sucked through a bottom-side opening 62. Also, an
air supply fan 55 for supplying external air into the heating chamber
20 via an inlet port 57 is placed on the right side of the heating
chamber 20 within the main 15casing 10. [0035]A rotating antenna 51
and a rotating-antenna motor 52 for driving the rotating antenna 51
are placed below in the heating chamber 20.Then, microwaves generated
by a magnetron 61 (shown in Fig. 2) are led to a 20 lower center of
the heating chamber 20 by a waveguide 60, and the microwaves, while
being rotated by the rotating antenna 51 that is driven by the
rotating-antenna motor 52, are radiated upward into the heating
chamber 20, by which the cooking object 90 is heated. 



-18- [0036]Fig. 1B is an enlarged view of the steam generation device
40 of the cooking appliance. This steam generation device 40
includes: a steam generation box 41 as an example of a steam
generation container to which one end 5 of the second water supply
pipe 33 is connected on a lower side; a steam generation heater 42
placed on the lower side within the steam generation box 41; a steam
temperature-raising heater 43 placed on an upper side within the
steam generation box 41; a steam temperature-raising part 45 10 which
is provided in the steam generation box 41 so as to surround the
steam temperature-raising heater 43 with its upper side opened; and a
plurality of steam pipes 46 each having one end connected to the
lower side of the steam temperature-raising part 45 while a steam
blowoff opening 15 44 of the other end is opened into the heating
chamber 20. Water supplied via the second water supply pipe 33 is
stored in the lower part of the steam generation box 41, and the
stored water is heated by the steam generation heater 42. A
steam-generation-box temperature sensor 47 as 20 an example of a
steam-generation-container temperature sensor for detecting a
temperature of the steam generation box 41 is placed near the steam
generation heater 42 in the steam generation box 41. [0037]As shown
in Fig. 1A, one end of an exhaust duct 2572 as an example of an
exhaust passage is connected to an  -19- 



exhaust port 71 (shown in Fig. 2) provided in the right side face of
the heating chamber 20, and the other end of the exhaust duct 72 is
connected to an outside exhaust port 73. An exhaust temperature
sensor 74 is placed as an 5 example of an exhaust passage sensor in
the exhaust duct 72, and an exhaust humidity sensor 75 as an example
of an exhaust passage sensor is placed on one side closer to the
heating chamber 20 than the exhaust temperature sensor 74 in the
exhaust duct 72. 10[0038]Fig. 2 is a schematic sectional view of the
cooking appliance, as viewed from the side. In Fig. 2, the same
component members as in the cooking appliance shown in Fig. lA are
designated by the same reference numerals. [0039] As shown in Fig. 2,
the front face of the main 15 casing 10 is formed generally by a door
11 which rotates about a lower side of the front face. Then, a handle
12 is provided at an upper portion of the door 11, and a window (not
shown) made of heat-resistant glass is fitted to the door 11.
20[0040]Further, a convection fan casing 80 is attached on the rear
face side of the heating chamber 20, and a convection fan 81 is
placed within the convection fan casing 80 while a convection heater
82 as an example of heater is placed so as to surround the convection
fan 81. 25The convection fan 81 is driven by a convection-fan motor
-20- 83.Air in the heating chamber 20 is sucked by the convection fan
81 via a suction portion 20a shown in Fig. 1A, and heated by the
convection heater 82, and thereafter blown off again into the heating
chamber 20 through the 5 left-upper blowoff portion 20b, the
right-upper blowoff portion 20c, the left-middle blowoff portion 20d,
the right-middle blowoff portion 20e, the left-lower blowoff portion
20f, and the right-lower blowoff portion 20g shown in Fig. 1A.
10[0041]A magnetron 61 is placed below the heating 



chamber 20. Microwaves generated by the magnetron 61 are led to a
lower center of the heating chamber 20 by the waveguide 60.
[0042]Fig. 3 is a control block diagram of the cooking 15 appliance.
As shown in Fig. 3, a control unit 100 is made up of a microcomputer
as well as input/output circuits and the like, and placed in the
electrical-equipment part 50 shown in Figs. 1A and 2. This control
unit 100 includes a steam-generation-function decision unit 100a for
deciding 20 whether or not it is a halt of the steam generation
function including emptiness of water in the water tank 30, and a
heater control unit 100b for controlling the steam generation heater
42, the steam temperature-raising heater 43 and the convection heater
82. The heater control unit 25100b includes a steam-generation-heater
control part.  -21 - [0043]Connected to the control unit 100 are the
steam generation heater 42, the steam temperature-raising heater 43,
the magnetron 61, the convection heater 82, the convection-fan motor
83, the cooling-fan motor 54, the 5 rotating-antenna motor 52, an
operation panel 13, the exhaust temperature sensor 74, the exhaust
humidity sensor 75, the interior temperature sensor 76, the
steamgeneration-box temperature sensor 47, the pump 31, and an
air-supply-fan motor 56. Then, based on detection signals 10 from the
exhaust temperature sensor 74, the exhaust humidity sensor 75, the
interior temperature sensor 76 and the steam-generation-box
temperature sensor 47, the control unit 100 controls the steam
generation heater 42, the steam temperature-raising heater 43, the
magnetron 61, the 15 convection heater 82, the convection-fan motor
83, the cooling-fan motor 54, the rotating-antenna motor 52, the pump
31 and the air-supply-fan motor 56 according to specified programs. 



[0044]Now, steam heating operation in the above- 20 constructed
cooking appliance will be explained with reference to Figs. 1A, 2 and
3. When a power switch (not shown) of the operation panel 13 is
pressed, power is turned on, and operation of oven cooking using
superheated steam is started by operation of the operation panel 13.
25Then, first, by a water tank detection part (not shown),  -22- the
control unit 100 detects whether or not the water tank 30 is
correctly set, where if the water tank 30 is correctly set, operation
of the pump 31 is started. Then, by the pump 31, water is supplied
from the water tank 30 5 via the second water supply pipe 33 into the
steam generation box 41 of the steam generation device 40.
Thereafter, with a specified quantity of water supplied into the
steam generation box 41, the pump 31 is stopped so that the water
supply is stopped. 10[0045]Next, the steam generation heater 42 is
turned on, so that the specified quantity of water stored in the
steam generation box 41 is heated by the steam generation heater 42.
Then, in synchronization with the turn-on of the steam generation
heater 42, or when the temperature of 15 the steam generation box 41
detected by the steamgeneration-box temperature sensor 47 has reached
a specified temperature, the convection fan 81 is driven by the
convection-fan motor 83 while the convection heater 82 is turned on.
Then, the convection fan 81 sucks gas 20 (including steam) in the
heating chamber 20 through the suction portion 20a to feed the gas
(including steam) heated by the convection heater 82 into the heating
chamber 20. [0046]Next, boiling of water in the steam generation
25box 41 of the steam generation device 40 causes saturated  



-23- steam to be generated, and the generated saturated steam is
heated by the steam temperature-raising heater 43 in the steam
temperature-raising part 45, resulting in superheated steam of 100C
or higher (temperature differs depending on cooking contents), which
is supplied from the steam blowoff opening 44 via the steam pipes 46
into the heating chamber 20. [0047]This superheated steam is sucked
together with air in the heating chamber 20 through the suction
portion 10 20a by the convection fan 81, and heated by the convection
heater 82, blown into the heating chamber 20 through the left-upper
blowoff portion 20b, the right-upper blowoff portion 20c, the
left-middle blowoff portion 20d, the right-middle blowoff portion
20e, the left-lower blowoff 15 portion 20f and the right-lower
blowoff portion 20g, so that such a convection as to wrap the cooking
object 90 in the heating chamber 20 is formed. Then, flows of
convective steam are sucked in succession to the suction portion 20a,
passing through the convection fan casing 80 20and returning again
into the heating chamber 20 repeatedly in circulation. [0048]As shown
above, by the formation of convection of    superheated steam in the
heating chamber 20, it becomes possible to make superheated steam
efficiently collide with 25the cooking object 90 placed on the
gridiron 22 while  -24 - maintaining uniform temperature and humidity
distributions in the heating chamber 20, where the cooking object 90
is heated by the collisions of the superheated steam. In this case,
superheated steam brought into contact with a surface 5  of the
cooking object 90 makes the cooking object 90 heated also by
releasing latent heat upon condensation at the surface of the cooking
object 90. As a result, large quantity of heat of superheated steam
can be given uniformly to all over the cooking object 90 reliably and



10promptly. Therefore, cooking of good finish and uniformity can be
achieved. [0049]Also, during the cooking operation shown above, as
time elapses, the quantity of steam in the heating chamber 20
increases, so that quantitatively excessive 15  steam is released
from the exhaust port 71 via the exhaust duct 72 so as to go outside
from the outside exhaust port 73. [0050]After cooking completion, a
message of cooking completion is displayed on the operation panel 13
by the 20control unit 100, and a signal sound is generated by a
buzzer (not shown) provided on the operation panel 13. [0051]The
above description is directed to a case of oven cooking using
superheated steam. In addition, in a case of steam cooking using
steam, the same operation as  -25- 



described above is performed without driving the convection fan 81
and without turning on the convection heater 82. [0052]In contrast to
this, for microwave heating operation, when the operation panel 13 is
operated by a 5 user so that a microwave cooking menu is decided and
a start key (not shown) is pressed, operation of the microwave
heating cooking is started. Then, the control unit 100 drives the
magnetron 61 so that microwaves are fed to the cooking object 90 via
the waveguide 60 and the 10rotating antenna 51 to heat the cooking
object 90. In addition, for this case, a microwave-transmitting
nonmetal catch pan on which the cooking object 90 is mounted is laid
on a bottom plate of the heating chamber 20 as an example. [0053]Fig.
4 is a chart showing variations in interior 15 temperature and
exhaust temperature in response to turn-on and -off of the steam
generation heater 42 during oven cooking using superheated steam in
the cooking appliance. In Fig. 4, the horizontal axis represents time
(minute) and the vertical axis represents temperature (C) and steam
20generation heater input (kW). [0054]In this first embodiment,
during oven cooking using superheated steam (interior temperature
setting: 250C), as shown in Fig. 4, the steam generation heater 42 is
turned on and off repetitively, i.e., turned on for 10 25seconds per
minute during 15 minutes from the start and  -26- turned on for 7
seconds per minute after the 15 minute elapse. 



[0055]In this case, the interior temperature detected by the interior
temperature sensor 76 and the exhaust 5 temperature detected by the
exhaust temperature sensor 74 gradually increase to near 250C.
Turn-on of the steam generation heater 42 causes the interior
temperature and the exhaust temperature to change higher, while
turn-off of the steam generation heater 42 causes the interior
10temperature and the exhaust temperature to change lower. That is,
the interior temperature and the exhaust temperature periodically
change high and low depending on turn-on and -off of the steam
generation heater 42. [0056]Then, upon a halt of the steam generation
15 function due to emptiness of water in the water tank 30 or fault
of the steam generation heater 42 or fault of the pump 31 or the
like, the interior temperature detected by the interior temperature
sensor 76 and the exhaust temperature detected by the exhaust
temperature sensor 74 20show almost no periodical changes any more as
shown in Fig. 4. [0057]Fig. 5 is a chart showing variations in
interior    temperature and exhaust temperature in response to
turn-on and -off of the steam generation heater during steam
25cooking using steam in the cooking appliance. In Fig. 5,  -27- the
horizontal axis represents time (minute) and the vertical axis
represents temperature (C) and steam generation heater input (kW). 



[0058]During steam cooking using steam, as shown in 5 Fig. 5, the
steam generation heater 42 is turned on and off repetitively, i.e.,
turned on continuously during 4 minutes from the start, turned on for
50 seconds per minute after the 4 minute elapse and until a 15 minute
elapse, and turned on for 40 seconds per minute after the 15 minute
10elapse. [0059]In this case, the interior temperature detected by
the interior temperature sensor 76 and the exhaust temperature
detected by the exhaust temperature sensor 74 increase to near 100C
in several seconds. Turn-on of the 15 steam generation heater 42
causes the interior temperature and the exhaust temperature to change
higher, while turnoff of the steam generation heater 42 causes the
interior temperature and the exhaust temperature to change lower.
That is, the interior temperature and the exhaust 20temperature
periodically change high and low depending on turn-on and -off of the
steam generation heater 42. [0060]Then, upon a halt of the steam
generation function due to emptiness of water in the water tank 30 or
fault of the steam generation heater 42 or fault of the 25pump 31 or
the like, the interior temperature detected by  



-28- the interior temperature sensor 76 and the exhaust temperature
detected by the exhaust temperature sensor 74 show almost no
periodical changes any more as shown in Fig. 5. 5[0061]According to
the cooking appliance of the above construction, upon cooking (e.g.
oven cooking, steam cooking, etc.) using steam supplied into the
heating chamber 20, the steam generation device 40 supplies steam to
the heating chamber 20. Then, during the cooking, steam 10 from the
steam generation device 40 keeps being supplied to the heating
chamber 20, so that atmosphere including steam in the heating chamber
20 is discharged little by little to outside of the main casing 10
via the exhaust duct 72. In this case, upon a halt of steam
generation by the steam 15 generation device 40 due to emptiness of
water in the water tank 30 or fault of the steam generation device 40
(heater fault, pump fault, etc.), steam is no longer supplied to the
heating chamber 20, so that the exhaust via the exhaust duct 72
almost stops, thus resulting in variation in 20 exhaust temperature
of the atmosphere in the exhaust duct 72, which is a physical
quantity correlating to the presence or absence of water in the steam
generation box 41, becoming small. By utilizing such characteristics,
the steam-generation-function decision unit 100a, based on an
25exhaust temperature detected by the exhaust temperature  -29-
sensor 74, decides whether or not it is a halt of the steam
generation function including emptiness of water in the water tank
30. Therefore, a halt of the steam generation function including
emptiness of water in the water tank 30 5 can be detected with a
simple structure without a water level sensor, so that the cost can
be cut down. Also, halts of the steam generation function due to
factors other than the emptiness of water in the water tank 30
(heater fault, pump fault, etc.) can also be detected. 10[0062]In
this first embodiment, in cooking in which steam from the steam
generation device 40 is supplied into the heating chamber 20, upon a
halt of steam generation by the steam generation device 40 due to
emptiness of water in the water tank 30 or fault of the steam
generation device 



15 40 (fault of the steam generation heater 42, fault of pump 31,
etc.), when the exhaust temperature detected by the exhaust
temperature sensor 74 does not periodically change high or low even
with turn-on and -off of the steam generation heater 42 by the heater
control unit 100b, it is 20 decided by the steam-generation-function
decision unit 100a as a halt of the steam generation function
including the emptiness of water in the water tank 30. By utilizing
this characteristic of the exhaust temperature of the atmosphere in
the exhaust duct 72 linked with turn-on and -off of the 25steam
generation heater 42, a halt of the steam generation  - 30 - function
including the emptiness of water in the water tank 30 can be detected
more reliably. [0063]In addition, another way of decision is also
possible; that is, upon a halt of steam generation by the 5 steam
generation device 40 due to emptiness of water in the water tank or
fault of the steam generation device 40 (fault of the steam
generation heater 42, fault of the pump 31, etc.), when the exhaust
temperature detected by the exhaust temperature sensor 74 does not
change higher in 10 response to turn-on of the steam generation
heater 42, it is decided by the steam-generation-function decision
unit 100a as a halt of the steam generation function including
emptiness of water in the water tank 30. In this case also, by
utilizing the characteristic of the exhaust 15temperature of the
atmosphere in the exhaust duct 72 linked with turn-on of the steam
generation heater 42, a halt of the steam generation function
including the emptiness of water in the water tank 30 can be detected
reliably. [0064]Further, in the first embodiment, a halt of the 20
steam generation function can be detected also upon a halt of steam
generation by the steam generation device 40 due to fault of the
steam generation heater 42 of the steam generation device 40.
Moreover, a halt of the steam generation function can be detected
even when the steam 



25generation by the steam generation device 40 is stopped due  -31-
to fault of the pump 31 for supplying the steam generation device 40
with water from the water tank 30. [0065]As shown above, according to
the cooking appliance of the first embodiment, in oven cooking in
which 5 the heating chamber 20 supplied with steam from the steam
generation device 40 is internally heated by the convection heater 82
or steam cooking using steam, the steamgeneration-function decision
unit 100a, based on an exhaust temperature detected by the exhaust
temperature sensor 74, 10 can decide whether or not it is a halt of
the steam generation function including emptiness of water in the
water tank 30. [0066](Second Embodiment) Fig. 6 is a chart showing
variations in output 15 bit number of the exhaust humidity sensor 75
in response to turn-on and -off of the steam generation heater 42
during oven cooking using superheated steam in a cooking appliance
according to a second embodiment of the invention. The cooking
appliance of the second embodiment is similar in 20 construction to
the cooking appliance of the first embodiment except operation of the
control unit 100, and therefore Figs. 1A, 18 and 2 are referenced
also in this case. [0067]In Fig. 6, the horizontal axis represents
time 25(minute) and the vertical axis represents output bit number 



-32- of the exhaust humidity sensor 75.In this second embodiment, an
output bit number of zero of the exhaust humidity sensor 75
represents an absolute humidity of the indoor air level, and larger
bit numbers represent 5increases in absolute humidity with increased
moisture in the exhaust. [0068]In this cooking appliance of the
second embodiment, in oven cooking using superheated steam (interior
temperature setting: 200C), as shown in Fig. 6,  10 the steam
generation heater 42 is turned on and off repetitively, i.e., turned
on for 12 seconds per minute during 15 minutes from the start and
turned on for 9 seconds per minute after the 15 minute elapse.
[0069]In this case, an exhaust humidity detected by the  15 exhaust
humidity sensor 75 gradually increases. Turn-on of the steam
generation heater 42 causes the exhaust humidity to change higher,
while turn-off of the steam generation heater 42 causes the exhaust
humidity to change lower. That is, the exhaust humidity periodically
changes high and 



20low depending on turn-on and -off of the steam generation heater
42. [0070]Then, upon a halt of the steam generation    function due
to emptiness of water in the water tank 30 or fault of the steam
generation heater 42 or fault of the 25pump 31 or the like, the
exhaust humidity detected by the  -33- exhaust humidity sensor 75
shows almost no periodical changes any more as shown in Fig. 6.
[0071]Fig. 7 is a chart showing variations in output bit number of
the exhaust humidity sensor 75 in response to 5turn-on and -off of
the steam generation heater during steam cooking using steam in the
cooking appliance.  [0072]During steam cooking using steam, as shown
in Fig. 7, the steam generation heater 42 is turned on and off
repetitively, i.e., turned on continuously during 4 minutes 



10  from the start, turned on for 50 seconds per minute after the 4
minute elapse and until a 15 minute elapse, and turned on for 40
seconds per minute after the 15 minute elapse. [0073]In this case,
the exhaust humidity detected by 15  the exhaust humidity sensor 75
gradually increases. Turn-on of the steam generation heater 42 causes
the exhaust humidity to change higher, while turn-off of the steam
generation heater 42 causes the exhaust humidity to change lower.
That is, the exhaust humidity periodically changes 20high and low
depending on turn-on and -off of the steam generation heater 42.
[0074]Then, upon a halt of the steam generation    function due to
emptiness of water in the water tank 30 or fault of the steam
generation heater 42 or fault of the 25pump 31 or the like, the
exhaust humidity detected by the  -34- exhaust humidity sensor 75
shows almost no periodical changes any more as shown in Fig. 7.
[0075]According to the cooking appliance of the above construction,
the steam-generation-function decision unit 100a, based on an exhaust
humidity detected by the exhaust humidity sensor 75, which is a
physical quantity correlating to the presence or absence of water in
the steam generation box 41, decides whether or not it is a halt of
the steam generation function including emptiness 10 of water in the
water tank 30. Therefore, a halt of the steam generation function
including the emptiness of water in the water tank 30 can be detected
with a simple structure without a water level sensor, so that the
cost can be cut down. Also, halts of the steam generation 15 function
due to factors other than the emptiness of water in the water tank 30
(heater fault, pump fault, etc.) can also be detected. 



[0076]In this second embodiment, upon a halt of steam generation by
the steam generation device 40 due to 20 emptiness of water in the
water tank 30 or fault of the steam generation device 40 (fault of
the steam generation heater 42, fault of pump 31, etc.), since the
exhaust humidity detected by the exhaust humidity sensor 75 does not
periodically change high or low even with turn-on and - 25off of the
steam generation heater 42 by the heater control  -35- unit 100b, it
is decided by the steam-generation-function decision unit 100a as a
halt of the steam generation function including the emptiness of
water in the water tank 30. By utilizing this characteristic of the
exhaust 5 humidity of the atmosphere in the exhaust duct 72 linked
with turn-on and -off of the steam generation heater 42, a halt of
the steam generation function including the emptiness of water in the
water tank 30 can be detected more reliably. 10[0077]In addition,
another way of decision is also possible; that is, upon a halt of
steam generation by the steam generation device 40 due to emptiness
of water in the water tank or fault of the steam generation device 40
(fault of the steam generation heater 42, fault of the pump 15 31,
etc.), since the exhaust humidity detected by the exhaust humidity
sensor 75 does not change higher in response to turn-on of the steam
generation heater 42, it is decided by the steam-generation-function
decision unit 100a as a halt of the steam generation function
including 20 emptiness of water in the water tank 30. In this case
also, by utilizing the characteristic of the exhaust humidity of the
atmosphere in the exhaust duct 72 linked with turn-on of the steam
generation heater 42, a halt of the steam generation function
including the emptiness of 25water in the water tank 30 can be
detected reliably.  



- 3 6 - [0078]Further, a halt of the steam generation function can be
detected also upon a halt of steam generation by the steam generation
device 40 due to fault of the steam generation heater 42 of the steam
generation device 40. 5 Moreover, a halt of the steam generation
function can be detected even when the steam generation by the steam
generation device 40 is stopped due to fault of the pump 31 for
supplying water in the water tank 30 to the steam generation device
40. 10[0079]As shown above, according to the cooking appliance of the
second embodiment, even in oven cooking in which the heating chamber
20 supplied with steam from the steam generation device 40 is
internally heated by the convection heater 82, the
steam-generation-function 15 decision unit 100a, based on an exhaust
humidity detected by the exhaust humidity sensor 75, can decide
whether or not it is a halt of the steam generation function
including emptiness of water in the water tank 30. [0080](Third
Embodiment) 20A cooking appliance according to a third embodiment of
the invention is described below.The cooking appliance of the third
embodiment is similar in construction to the cooking appliance of the
first embodiment except operation of the control unit 100, and  



-37- therefore Figs. 1A, 13 and 2 are referenced also in this case.
[0081]In steam cooking using steam in the cooking appliance of the
third embodiment, the heater control unit 5 100b of the control unit
100 turns off the steam generation heater 42 when the temperature of
the steam generation box 41 detected by the steam-generation-box
temperature sensor 47 has exceeded an upper-limit temperature (e.g.,
120C), and turns on the steam generation heater 42 when the 10
temperature of the steam generation box 41 has lowered below a
lower-limit temperature (e.g., 105C) in off state of the steam
generation heater 42. It is noted that the upper-limit temperature
and the lower-limit temperature may be set as appropriate depending
on the construction of the 15steam generation device or the like.
[0082]This cooking appliance has a first operation mode in which the
steam generation heater 42 is operated by temperature control based
on the temperature of the steam generation box 41 for a specified
time duration (e.g., 15 20 minutes) from start of steam cooking using
steam, and a second operation mode in which, after elapse of the
specified time duration, heater is controlled by alternate repetition
of an on-enabled period and an off period of the steam generation
heater 42 at a duty ratio corresponding to 25a desired heater output.
In this second operation mode, in  -38- the on-enabled period, the
steam generation heater 42 is operated by the temperature control
based on the temperature of the steam generation box 41. The pump 31
is operated in continuous operation in the first operation 



5mode, and the pump 31 is operated only during the on- enabled period
in the second operation mode. [00831In such steam cooking using
steam, the steam- generation-function decision unit 100a of the
control unit 100 measures after starting operation ON-time of the
steam 10generation heater 42 and subsequent OFF-time so as to decide
whether ON-time < OFF-time. That is, it is decided whether or not a
ratio of OFF-time to ON-time exceeds 1.  [0084]In the decision by the
steam-generation-function decision unit 100a, upon two consecutive
satisfactions of 15 the relationship that ON-time < OFF-time, a
message "WATER" is displayed in blink on the operation panel 13 by
the control unit 100. It is noted that, in some cases, since water is
not supplied into the steam generation box 41 soon after operation of
the pump 31, a first-time decision by 20means of ON-time and OFF-time
is neglected. [0085]Then, upon five-time consecutive satisfactions of
the relationship that ON-time < OFF-time, the steam-
generation-function decision unit 100a decides as an emptiness of
water, and the heater control unit 100b of the 



25control unit 100 halt the heating by the steam generation  -39-
heater 42. It is noted here that the number of times for decision is
not limited to five, but is changeable into values stored in EEPROM
(Electrically Erasable Programmable Read-Only Memory) or the like.
5[0086]In addition, after elapse of a specified duration  (e.g., 5
minutes) from an operation start, heating by the steam generation
heater 42 is continued without performing measurement and decision of
the ON-time and the OFF-time. [0087]Also, in oven cooking or grill
cooking using 10 superheated steam, the decision as to an emptiness
of water using the ratio of OFF-time to ON-time of the steam
generation heater 42 is not performed. [0088]Fig. 8 shows variations
in ON-time and OFF-time        of the steam generation heater 42
during steam cooking 15using steam in the cooking appliance.
[0089]Also, Fig. 9 shows data of a concrete example of the ON-time
and OFF-time of the steam generation heater 42 during steam cooking
using steam in the cooking appliance. [0090]Fig. 9 shows ON-time and
OFF-time of the steam 20 generation heater in cases of supply water
present (1) and supply water absent (2) under a condition that the
steam generation box 41 has been cooled with no water present in the
steam generation box 41 at a start of steam cooking using steam, and
moreover shows ON-time and OFF-time of the 25steam generation heater
42 in a case of supply water absent -40- 



(3) under a condition that the steam generation box 41 has been
warmed with supply water present in the steam generation box 41 at a
start of steam cooking using steam. [0091] In Fig. 9, elapsed time
from the start of steam 5 cooking using steam is expressed in a
"minute-second" unit and a "second" unit, while shown on the right
side are ON-time and OFF-time of the steam generation heater 42. It
is noted here that upon two consecutive satisfactions of the
relationship that ON-time < OFF-time, a message "WATER" is 10
displayed in blink on the operation panel 13 by the control unit 100.
[0092]In column (1) of Fig. 9, the relationship that ON-time <
OFF-time is satisfied only at the second time of ON/OFF operation,
and the relationship that ON-time < OFF- 15 time is not satisfied at
the first-time and three to fifth times, so that the blinking of the
message "WATER" and a decision of water emptiness are not performed.
Then, at the sixth time of the ON/OFF operation, the cooking is
completed. Since this sixth-time ON/OFF operation is over 20 the
specified time elapse of 5 minutes, the decision of water emptiness
by the steam-generation-function decision unit 100a is not performed.
[0093]Also, in column (2) of Fig. 9, the relationship        that
ON-time < OFF-time is satisfied consecutively two 25times at the
second- and third-time of ON/OFF operation, so  -41- that the message
"WATER" is displayed in blink on the operation panel 13 by the
control unit 100. Then, the relationship that ON-time < OFF-time is
satisfied consecutively five times at the second to sixth times of 5
ON/OFF operation, so that the steam-generation-function decision unit
100a makes a decision of water emptiness, where the heater control
unit 100b of the control unit 100 halts the heating by the steam
generation heater 42. 



[0094]In column (3) of Fig. 9, the steam generation box 10 41 has
been warmed higher in temperature than in column (2) of Fig. 9.
However, since water is present in the steam generation box 41, the
ON-time of the first-time ON/OFF operation is longer than the ON-time
of the first time of column (2) of Fig. 9 (column (2) ON-time, 37
seconds < 15 column (3) ON-time, 49 seconds). The relationship that
ON-time < OFF-time is satisfied consecutively two times at the
succeeding second and third times of ON/OFF operation, so that the
message "WATER" is displayed in blink on the operation panel 13 by
the control unit 100. Then, the 20 relationship that ON-time <
OFF-time is satisfied consecutively five times at the second to sixth
times of ON/OFF operation, so that the steam-generation-function
decision unit 100a makes a decision of water emptiness, where the
heater control unit 100b of the control unit 100 25halts the heating
by the steam generation heater 42.  -42- [0095]According to the
cooking appliance of the above construction, in steam cooking in
which steam from the steam generation device 40 is supplied into the
heating chamber 20, based on information as to a physical quantity 5
indirectly representing the presence or absence of water in the steam
generation device 40 (a ratio of OFF-time to ON-time in ON/OFF
operation of the steam generation heater 42), the
steam-generation-function decision unit decides whether or not it is
a halt of the steam generation 10 function including emptiness of
water in the water tank 30. Therefore, a halt of the steam generation
function including emptiness of water in the water tank 30 can be
detected with a simple structure without a water level sensor, so
that the cost can be cut down. Also, halts of 15 the steam generation
function due to factors other than the emptiness of water in the
water tank (heater fault, pump fault, etc.) can also be detected. 



[0096]Moreover, when steam generation by the steam generation device
40 is stopped due to emptiness of water 20 in the water tank 30 or
fault of the steam generation device 40 (heater fault, pump fault,
etc.), water supply to the steam generation box 41 is no longer done,
resulting in a larger ratio of OFF-time to ON-time in ON/OFF
operation of the steam generation heater 42. Therefore, when the
25ratio of OFF-time to ON-time becomes larger than a  -43-
predetermined specified value("1"in this third embodiment), it is
decided by the steam-generation-function decision unit 100a as a halt
of the steam generation function including emptiness of water in the
water tank 30. 5 Thus, a halt of the steam generation function
including emptiness of water in the water tank 30 can be detected
easily with a simple structure. [0097]In addition, the specified
value for deciding the ratio of OFF-time to ON-time is set to "1" in
this third 10 embodiment. However, the value may be set as
appropriate depending on the construction of the steam generation
device or the like. [0098]Although specific embodiments of the
present invention have been fully described hereinabove, the 



15 invention is not limited to the above embodiments and may be
carried out with various changes and modifications within the scope
of the invention.        REFERENCE SIGNS LIST 20[0099] 10 main casing
11 door 12 handle 13 operation panel 2514 heat-shielding plate  -44-
20 heating chamber 20a suction portion 20b left-upper blowoff portion
20c right-upper blowoff portion 520d left-middle blowoff portion 20e
right-middle blowoff portion 



20f left-lower blowoff portion 20g right-lower blowoff portion 21
square dish 1022 gridiron 23, 24 upper square dish receiver 25, 26
lower square dish receiver 30 water tank 31 pump 1532 first water
supply pipe 33 second water supply pipe 34 dew turn-back tub 40 steam
generation device 41 steam generation box 2042 steam generation
heater 



43 steam temperature-raising heater 45 steam temperature-raising part
44 steam blowoff opening 46 steam pipes 2547 steam-generation-box
temperature sensor  -45- 50 electrical-equipment part 51 rotating
antenna 52 rotating-antenna motor 53 cooling fan 554 cooling-fan
motor 55 air supply fan 56 air-supply-fan motor 



57 inlet port 60 waveguide 1061 magnetron 71 exhaust port 72 exhaust
duct 73 outside exhaust port 74 exhaust temperature sensor 1575
exhaust humidity sensor 76 interior temperature sensor 80 convection
fan casing 81 convection fan 82 convection heater 2083 convection-fan
motor 90 cooking object 



100 control unit 100a steam-generation-function decision unit 100b
heater control unit  -46- CLAIMS  1. A cooking appliance comprising:
a main casing; a water tank placed within the main casing; 5a steam
generation device for heating water supplied from the water tank to
generate steam;             a heating chamber to which steam from the
steam generation device is supplied; and a steam-generation-function
decision unit for, 10 based on a physical quantity indirectly
representing presence or absence of water in the steam generation
device, deciding whether or not it is a halt of steam generation
function including emptiness of water in the water tank, in cooking
in which steam from the steam 



15generation device is supplied into the heating chamber.  2. The
cooking appliance as claimed in Claim 1, wherein             the
steam generation device has a steam generation container to which
water is supplied from the 20water tank, and a steam generation
heater for heating water in the steam generation container, the
cooking appliance further comprising:                a
steam-generation-container temperature sensor for detecting a
temperature of the steam generation 25container; and  -47-
a steam-generation-heater control part for, in cooking in which steam
from the steam generation device is supplied into the heating
chamber, controlling the steam generation heater so that turn-ON and
-OFF of the steam 5 generation heater are repeated, based on a
temperature of the steam generation container detected by the
steamgeneration-container temperature sensor, wherein             the
information as to the physical quantity indirectly representing
presence or absence of water in the 10 steam generation device
includes at least a ratio of OFF-time to ON-time in ON/OFF operation
of the steam generation heater, and             in cooking in which
steam from the steam generation device is supplied into the heating
chamber, 



15 when the ratio of OFF-time to ON-time in ON/OFF operation of the
steam generation heater is larger than a specified value, the
steam-generation-function decision unit decides that it is a halt of
the steam generation function including emptiness of water in the
water tank. 203.The cooking appliance as claimed in Claim 1, further
comprising:            an exhaust passage provided in the main casing
and serving for exhausting air from within the heating chamber to
outside of the main casing; and  -48-            an exhaust passage
sensor for detecting an exhaust temperature or exhaust humidity of an
atmosphere in the exhaust passage, wherein the physical quantity
indirectly representing 5 presence or absence of water in the steam
generation device includes at least the exhaust temperature or
exhaust humidity of the atmosphere in the exhaust passage,
in cooking in which steam from the steam generation device is
supplied into the heating chamber, the 10 steam-generation-function
decision unit decides whether or not it is a halt of the steam
generation function including emptiness of water in the water tank,
based on the exhaust temperature or the exhaust humidity detected by
the exhaust passage sensor. 154.The cooking appliance as claimed in
Claim 3, wherein            the steam generation device has a steam
generation heater for heating water derived from the water tank, 



20a steam-generation-heater control part for controlling the steam
generation heater is provided,            the steam-generation-heater
control part turns on and off the steam generation heater in cooking
in which steam from the steam generation device is supplied into the
25heating chamber, and  - 49 -             when the exhaust
temperature or the exhaust humidity detected by the exhaust passage
sensor does not change higher in response to turn-on of the steam
generation heater, the steam-generation-function decision 5  unit
decides that it is a halt of the steam generation function including
emptiness of water in the water tank. 5. The cooking appliance as
claimed in Claim 4, wherein thesteam-generation-heatercontrolpart 10
repetitively turns on and off the steam generation heater in cooking
in which steam from the steam generation device is supplied into the
heating chamber, and             when the exhaust temperature or the
exhaust humidity detected by the exhaust passage sensor does not 15
periodically change high and low in response to turn-on and -off of
the steam generation heater, the steam-generationfunction decision
unit decides that it is a halt of the steam generation function
including emptiness of water in the water tank. 20G.The cooking
appliance as claimed in Claim 2, 4 or 



5, wherein             the halt of the steam generation function
including emptiness of water in the water tank includes any fault of
the steam generation heater of the steam 25generation device.  -50-
7. The cooking appliance as claimed in any one of Claims 1 to 6,
wherein             the halt of the steam generation function
including emptiness of water in the water tank includes any 5fault of
a pump for supplying the steam generation device with water derived
from the water tank.  8. The cooking appliance as claimed in any one
of Claims 1 to 7, further comprising                   a heater for
heating inside of the heating 10chamber, wherein             in
cooking in which the heating chamber supplied with steam derived from
the steam generation device is heated by the heater, the
steam-generation-function decision unit decides whether or not it is
a halt of the 15 steam generation function including emptiness of
water in the water tank, based on a physical quantity indirectly
representing presence or absence of water in the steam generation
device. 






