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DESCRIPTION 

 

HEATING COOKER 

 

Technical Field 5 

[0001] The present invention relates to a heating cooker that supplies steam 

when cooking, with heat, an object to be cooked, such as bread. 

 

Background Art 

[0002] Known heating cookers include those using only a heater, and those 10 

using a steam generator (such as a boiler) in addition to a heater (see Patent 

Documents 1 to 3).  Cooking methods in which steam is added during 

heating depending on the object to be cooked are also known. 

 

Citation List 15 

Patent Document 

[0003] Patent Document 1: JP H07-055155A 

 Patent Document 2: JP H08-128653A 

 Patent Document 3: JP 2014-023801A 
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Summary of Invention 

Technical Problem 

[0004] The aforementioned heating cookers have the following problems.  

That is to say, when cooking toast, which is main usage of those heating 

cookers, moisture that is originally contained in bread, such as a slice of square 25 

bread, evaporates during cooking, and the texture and taste thereof is lost.  

Also, as in the case where a savory smell comes from the toaster during cooking, 

the smell of butter contained in the bread also escapes to the air with the 

evaporation of the moisture, and the flavor is significantly lost. 

[0005] Furthermore, dressed bread, croissants, and the like are burnt on their 30 
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surface before being heated to the inside, and there has been no method for 

optimally heating these kinds of bread. 

[0006] Also, a water tank is necessary to supply water to a boiler.  If the 

water in the tank is not used up, or the water remains in the boiler, the tank 

needs to be cleaned or the water needs to be drained for hygene, which takes 5 

time and effort. 

[0007] The present invention aims to provide a heating cooker that is capable 

of perform cooking to serve tasty food by appropriately managing moisture of 

an object to be cooked without burning the surface thereof. 

[0008] The present invention also aims to provide a heating cooker that has 10 

a steam function and is capable of performing cooking while appropriately 

maintaining a hygienic state of an object to be cooked by using up all water. 

 

Solution to Problem 

[0009] To solve the foregoing problems and achieve the above-stated objects, 15 

a heating cooker according to the present invention is configured as follows. 

[0010] A box-shaped housing; a cooking cavity for accommodating an object to 

be cooked, the cooking cavity being arranged within the housing; a heater 

arranged within the cooking cavity; a steam generator arranged within the 

cooking cavity; a water tray into which a given amount of water is poured, the 20 

given amount of water being entirely evaporated within the given steaming 

time; a water guide passage for supplying the water from the water tray to the 

steam generator; and a control unit for causing an operation to generate steam 

from the steam generator to be performed for at least the steaming time from 

when cooking starts, are provided. 25 

 

Advantageous Effects of Invention 

[0011] According to the present invention, cooking can be performed to serve 

tasty food by appropriately managing moisture of an object to be cooked 

without burning the surface thereof.  Also, the steam function is provided but 30 
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no water tank is necessary, and cooking can be performed while appropriately 

maintaining a hygienic state of an object to be cooked by using up the water. 

 

Brief Description of Drawings 

[0012] FIG. 1 is a perspective view showing a heating cooker according to a 5 

first embodiment of the present invention. 

FIG. 2 is an illustrative diagram showing an internal structure of the heating 

cooker. 

FIG. 3 is an illustrative diagram showing a control device in the heating cooker. 

FIG. 4 is an illustrative diagram showing a heating cooking flow of the heating 10 

cooker. 

FIG. 5 is an illustrative diagram showing exemplary control in a cooking mode 

in the heating cooking flow. 

FIG. 6 is an illustrative diagram showing another example of a cooking mode 

in the heating cooking flow. 15 

FIG. 7 is a perspective view showing main part of a heating cooker according 

to a second embodiment of the present invention. 

FIG. 8 is an illustrative diagram showing a heating cooking flow of the heating 

cooker according to the second embodiment of the present invention. 

FIG. 9 is a perspective view showing main part of a heating cooker according 20 

to a third embodiment of the present invention. 

 

Description of Embodiments 

[0013] FIG. 1 is a perspective view showing a heating cooker 10 according to 

the first embodiment of the present invention.  FIG. 2 is an illustrative 25 

diagram showing an internal structure of the heating cooker 10.  FIG. 3 is an 

illustrative diagram showing a control unit 100 in the heating cooker 10.  FIG. 

4 is an illustrative diagram showing a heating cooking flow of the heating 

cooker 10.  FIG. 5 is an illustrative diagram showing an example of a cooking 

mode in the heating cooking flow.  FIG. 6 is an illustrative diagram showing 30 
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another example of a cooking mode in the heating cooking flow. 

[0014] The heating cooker 10 includes a rectangular parallelepiped, box-

shaped housing 11, a rectangular parallelepiped cooking cavity 20 that is 

arranged within the housing 11 and accommodates an object to be cooked, a 

heater unit 30 arranged within the cooking cavity 20, a boiler (steam 5 

generator) 40 arranged within the cooking cavity 20, and a control unit 100 for 

controlling operations of the heater unit 30 and the boiler 40. 

[0015] A door 12 is provided in a front face of the housing 11, and an operation 

unit 13 is provided in a front face of this door 12.  The operation unit 13 is 

provided with an input portion 14 for setting a heating time and switching a 10 

cooking mode, and a notifying portion 15, such as an LED or a buzzer. 

[0016] A water tray 21 is provided in an upper portion of the cooking cavity 

20.  A water guide passage 50 for guiding water W from the water tray 21 to 

a later-described boiler container 41 is provided in the housing 11.  The water 

guide passage 50 includes a first guide portion 51 that guides the water W in 15 

an obliquely downward direction from the bottom of the water tray 21 toward 

an upper portion of an outer face of the cooking cavity 20, and a second guide 

portion 52 that guides the water W from the upper portion towards the lower 

portion of the outer face of the cooking cavity 20 in a vertical direction to the 

boiler container 41. 20 

[0017] The water tray 21 can accomodate a given amount (e.g. 10 cc) of water 

W, and is formed to be capable of receiving the given amount of water W 

contained in a measuring cup M without being flooded, and causing the water 

W to flow into the water guide passage 50.  The given amount is determined 

to be an amount that can be entirely evaporated in a given steaming time (e.g. 25 

1 minute) when a later-described boiler heater 42 is energized. 

[0018] A metal grill grid 22, on which an object to be cooked is placed, is 

provided substantially horizontally at the middle of the cooking cavity 20.  

Furthermore, an in-cavity thermistor (temperature sensor) 24 is provided 

within the cooking cavity 20. 30 
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[0019] The heater unit 30 includes an upper-face heater 31 arranged in an 

upper portion of the cooking cavity 20, and a lower-face heater 32 arranged in 

a lower portion. 

[0020] The boiler 40 includes the boiler container 41 formed in a plate shape 

and located below the grill grid 22, the boiler heater 42 for heating the boiler 5 

container 41, and a boiler thermistor (temperature sensor) 43 attached to the 

boiler container 41.  The capacity of the boiler container 41 is greater than or 

equal to a given amount (e.g. 10 cc). 

[0021] The control unit 100 includes a control device 110 for giving operation 

instructions, and performing calculation and detection according to programs 10 

for executing a heating cooking flow shown in FIG. 4, for example, and a power 

supply device 120 for independently energizing the upper-face heater 31, the 

lower-face heater 32, and the boiler heater 42. 

[0022] The control device 110 receives input from the in-cavity thermistor 24 

and the boiler thermistor 43 and input from the input portion 14, and makes 15 

output to the notifying portion 15 and output to the power supply device 120.  

The control device 110 also causes an operation to generate steam from the 

boiler container 41 to be performed for at least a given steaming time (e.g. 1 

minute) from when cooking starts. 

[0023] The power supply device 120 is provided with a first relay 121, a second 20 

relay 122, and a third relay 123 that are connected to the upper-face heater 31, 

the lower-face heater 32, and the boiler heater 42, respectively. 

[0024] The thus-configured heating cooker 10 performs heating cooking as 

follows.  Initially, the door 12 is opened, and a given amount (10 cc) of water 

W is poured into the water tray 21.  The given amount can easily be poured 25 

by pouring water using a measuring cup with a predetermined capacity (10 cc).  

The water W poured in the water tray 21 is guided to the boiler container 41 

through the water guide passage 50.  Next, an object to be cooked, such as a 

slice of square bread, is placed on the grill grid 22, and the door 12 is closed. 

[0025] For cooking settings, a cooking mode is selected (ST10), and a timer is 30 
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set (ST 11).  When setting the timer, any time from 1 minute at shortest up to 

15 minutes at longest can be set to adjust the degree of browning the object to 

be cooked.  Thus, heating cooking starts (ST12), and boiler control and 

heating control are performed. 

[0026] In boiler control, the third relay 123 operates first, and the boiler 5 

heater 42 is energized (ST20).  As a result, the water W in the boiler container 

41 is heated and evaporated, and the steam fills the cooking cavity 20.  The 

steam enfolds the object to be cooked, making it difficult for the moisture in the 

object to be cooked to evaporate.  Note that the temperature at the boiler 

thermistor 43 does not exceed 100ºC in a state where the water W remains.  10 

After the water W has entirely evaporated and run out, the temperature in the 

boiler container 41 rapidly increases.  When the temperature at the boiler 

thermistor 43 reaches or exceeds 120ºC(ST21), it is determined that the water 

W has run out.  The control device 110 opens the third relay 123 in the power 

supply device 120 to stop energizing the boiler heater 42 (ST23). 15 

[0027] If the temperature at the boiler thermistor 43 does not exceed 120ºC, 

it is measured whether or not 1 minute has passed (ST22).  The flow proceeds 

to ST23 if 1 minute has passed, and returns to ST21 if not. 

[0028] In heating control, the first relay 121 and the second relay 122 are 

operated in a heating pattern corresponding to a selected cooking mode to 20 

energize the upper-face heater 31 and the lower-face heater 32, and heating 

cooking starts (ST30).  FIGS. 5 and 6 show exemplary heating patterns. 

[0029] After the elapsed time from when heating started has reached the time 

set to the timer (e.g. 10 minutes) (ST31), energization of the upper-face heater 

31 and the lower-face heater 32 is stopped (ST32), and heating cooking ends. 25 

[0030] As described above, with the heating cooker 10 according to this 

embodiment, a predetermined given amount of water W can be entirely 

evaporated within a given time from when cooking starts.  Accordingly, no 

water W remains after the heating cooking.  Also, since a small amount of 

water W is required for heating cooking, water need only be supplied every 30 
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time cooking is performed, and no water tank is necessary.  Accordingly, water 

W is always new and hygienic. 

[0031] Regarding the object to be cooked, it is possible to prevent moisture 

from escaping from the object to be cooked and suppress oxidation of the object 

to be cooked to make the texture of the surface thereof crispy and make the 5 

object to be cooked tasty through cooking, by supplying steam in first 1 minute 

or so and thereafter heating the object to be cooked, rather than continuously 

suppling steam during cooking or supplying steam at the last stage of cooking.  

For this reason, this heating cooker is suitable for objects to be cooked such as 

croissants. 10 

[0032] Furthermore, in the case of an object to be cooked such as toast, 

moisture that is originally contained in the bread is not evaporated during 

cooking, and the texture and taste thereof are not lost.  The smell of butter 

contained in the bread is not lost with the evaporation of the moisture either, 

and the flavor can be maintained.  In addition, there has been no method to 15 

optimally heat dressed bread, croissants, and the like since the surface thereof 

is burnt before being heated to the inside.  However, the heating cooker 10 can 

heat the bread to the inside without burning the surface thereof. 

[0033] FIG. 7 is a perspective view showing a heating cooker 10A according to 

the second embodiment of the present invention with a door 12 removed.  FIG. 20 

8 is an illustrative diagram showing a heating cooking flow of the heating 

cooker 10A.  Note that, in FIG. 7, the same functional portions as those in 

FIGS. 1 and 2 are assigned the same signs, and detailed descriptions thereof 

will be omitted. 

[0034] The heating cooker 10A includes a rectangular parallelepiped, box-25 

shaped housing 11, a rectangular parallelepiped cooking cavity 20A that is 

arranged within the housing 11 and accommodates an object to be cooked, a 

heater unit 30 arranged within the cooking cavity 20A, a boiler (steam 

generator) 40A arranged next to the cooking cavity 20, and a control unit 100A 

for controlling operations of the heater unit 30 and the boiler 40A. 30 
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[0035] The cooking cavity 20A is provided with a water tank 200 with a 

capacity of 1000 cc, for example, and a water supply valve 210 provided below 

the water tank 200, in place of the water tray 21 and the water guide passage 

50. 

[0036] The water supply valve 210 is configured to be able to measure a given 5 

amount (e.g. 10 cc) of water W and supply the water W to a boiler container 41.  

The given amount is determined to be an amount that can be entirely 

evaporated in a given steaming time (e.g. 1 minute) when a later-described 

boiler heater 42 is energized. 

[0037] The boiler 40 is provided below the water tank 200, and includes the 10 

boiler container 41, the boiler heater 42 for heating the boiler container 41, and 

a boiler thermistor (temperature sensor) 43 attached to the boiler container 41.  

The capacity of the boiler container 41 is greater than or equal to a given 

amount (e.g. 10 cc). 

[0038] A control unit 100A has a function of giving operation instructions, and 15 

performing calculation and detection according to programs for executing a 

heating cooking flow shown in FIG. 8, for example. 

[0039] The thus-configured heating cooker 10A performs heating cooking as 

follows.  Initially, the door 12 is opened, and water W of an amount (e.g. 800 

cc) that is close to the upper limit of the capacity of the water tank 200 is poured 20 

into the water tank 200.  Next, an object to be cooked, such as toast, is placed 

on the grill grid 22, and the door 12 is closed. 

[0040] For cooking settings, a cooking mode is selected (ST40), and a timer is 

set (ST41).  When setting the timer, any time from 1 minute at shortest up to 

15 minutes at longest can be set to adjust the degree of browning the object to 25 

be cooked.  Thus, heating cooking starts (ST42), and boiler control and 

heating control are performed. 

[0041] In boiler control, the water supply valve 210 is opened (ST50), a given 

amount (e.g. 10 cc) of water W corresponding to a cooking mode is supplied 

from the water tank 200 to the boiler container 41 (ST51), and the water supply 30 
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valve 210 is closed (ST52).  The boiler heater 42 is then energized (ST53), and 

thus the water W in the boiler container 41 is heated to become steam, and 

blows into the cooking cavity 20A.  The steam enfolds the object to be cooked, 

making it difficult for the moisture in the object to be cooked to evaporate.  

Note that the temperature at the boiler thermistor 43 does not exceed 100ºC 5 

in a state where the water W remains.  After the water W has entirely 

evaporated and run out, the temperature in the boiler container 41 rapidly 

increases.  When the temperature at the boiler thermistor 43 reaches or 

exceeds 120 ºC, it is determined that the water W has run out (ST54), and 

energization of the boiler heater 42 is stopped (ST56). 10 

[0042] If the temperature at the boiler thermistor 43 does not exceed 120ºC, 

it is measured whether or not the time set in the cooking mode has passed 

(ST55).  If the time set in the cooking mode has passed, the flow proceeds to 

ST56. 

[0043] Heating control is the same as that in the above-described heating 15 

cooker 10, and a description thereof will be omitted. 

[0044] As described above, with the heating cooker 10A according to this 

embodiment, a predetermined given amount of water W can be entirely 

evaporated in a given time, and accordingly, no water W remains after the 

heating cooking.  Also, since water W required for heating cooking is supplied 20 

using the water supply valve 210 in accordance with the cooking mode, it is not 

necessary to supply water every time cooking is performed.  Furthermore, the 

necessary amount of water W can be adjusted in accordance with the cooking 

mode, and a change in the size or type of an object to be cooked can be dealt 

with. 25 

[0045] Regarding the object to be cooked, it is possible to prevent moisture 

from escaping from the object to be cooked and suppress oxidation of the object 

to be cooked to make the texture of the surface thereof crispy and make the 

object to be cooked tasty through cooking, by supplying steam in first 1 minute 

or so and thereafter heating the object to be cooked, rather than continuously 30 
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suppling steam during cooking or supplying steam at the last stage of cooking.  

For this reason, this heating cooker is suitable for objects to be cooked such as 

croissants. 

[0046] In addition, the same effects as those of the heating cooker 10 can be 

achieved. 5 

[0047] FIG. 9 is a perspective view showing a heating cooker 10B according to 

the third embodiment of the present invention with a door 12 removed.  In 

FIG. 9, the same functional portions as those in FIG. 7 are assigned the same 

signs, and detailed descriptions thereof will be omitted. 

[0048] The heating cooker 10B is provided with a boiler 40 above a water tank 10 

200.  The heating cooker 10B can also perform heating cooking similar to the 

heating cooker 10A, and can achieve the same effects as those of the heating 

cooker 10A. 

[0049] Note that the present invention is not limited to the above-described 

embodiments.  For example, although the above example uses the boiler 40 as 15 

a steam generator, steam may be generated using an ultrasonic generation 

device.  The configuration or the like of the heater unit 30 may be changed as 

appropriate in accordance with the size and shape of the cooking cavity 20, the 

type of an object to be cooked, or the like.  Furthermore, although the given 

steaming time is set to 1 minute, it is not limited to this time, and may be 20 

changed as appropriate in accordance with the size of the cooking cavity 20, 

the type of an object to be cooked, or the like.  Of course, the present invention 

may be modified and implemented in various manners without departing from 

the gist of the invention. 

 25 

List of Reference Numerals 

[0050] 10, 10A, 10B Heating cooker 

 11. Housing 

 12 Door 

 13 Operation unit 30 
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 14 Input portion 

 15 Notifying portion 

 20, 20A Cooking cavity 

 21 Water tray 

 22 Grill grid 5 

 24 In-cavity thermistor (temperature sensor) 

 30 Heater unit 

 31 Upper-face heater 

 32 Lower-face heater 

 40 Boiler (steam generator) 10 

 41 Boiler container 

 42 Boiler heater 

 43 Boiler thermistor (temperature sensor) 

 50 Water guide passage 

 100 Control unit 15 

 110 Control device 

 120 Power supply device 

 200 Water tank 

 210 Water supply valve 

 W Water 20 
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CLAIMS 

 

1. A heating cooker comprising: 

 a box-shaped housing; 

 a cooking cavity for accommodating an object to be cooked, the cooking 5 

cavity being arranged within the housing; 

 a steam generator for feeding steam into the cooking cavity; and 

 a control unit for filling inside of the cooking cavity with steam only in 

a given steaming time from when cooking starts, stopping steam at an earlier 

stage than when cooking ends, and finishing cooking only with a heater at a 10 

last stage. 

 

2. The heating cooker according to claim 1, 

 wherein the steam generator accommodates water of an amount that 

is to be entirely evaporated in the given steaming time. 15 

 

3. The heating cooker according to claim 1 or 2, 

 wherein the steam generator is supplied with water of an amount that 

is to be entirely evaporated in the given steaming time, from a water tank. 

 20 

4. The heating cooker according to any one of claims 1 to 3, 

 wherein the steam generator generates steam only in the given 

steaming time in accordance with ON/OFF control. 

 

5. A heating cooker comprising: 25 

 a box-shaped housing; 

 a cooking cavity for accommodating an object to be cooked, the cooking 

cavity being arranged within the housing; 

 a heater arranged within the cooking cavity; 

 a steam generator arranged within the cooking cavity; 30 
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 a water tray into which a given amount of water is poured, the given 

amount of water being entirely evaporated within the given steaming time; 

 a water guide passage for supplying the water from the water tray to 

the steam generator; and 

 a control unit for causing an operation to generate steam from the 5 

steam generator to be performed for at least the steaming time from when 

cooking starts. 

 

6. A heating cooker comprising: 

 a box-shaped housing; 10 

 a cooking cavity for accommodating an object to be cooked, the cooking 

cavity being arranged within the housing; 

 a heater arranged within the cooking cavity; 

 a steam generator arranged within the cooking cavity; 

 a water tank for accommodating water; 15 

 a water supply valve for supplying a given amount of water from the 

water tank to the steam generator, the given amount of water being entirely 

evaporated in a given steaming time; and 

 a control unit for causing an operation to generate steam from the 

steam generator to be performed for at least the steaming time from when 20 

cooking starts. 

 

7. The heating cooker according to claim 5 or 6, 

 wherein the steam generator includes a boiler container and a boiler 

heater for heating the boiler container. 25 

 

8. The heating cooker according to claim 7, 

 wherein the boiler container is provided with a temperature sensor, 

and the control unit controls turning ON and OFF of the boiler heater based 

on output of the temperature sensor. 30 
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9. The heating cooker according to claim 8, 

wherein the control unit stops the boiler heater at a time point when a 

temperature detected by the temperature sensor reaches a given temperature 

that is higher than or equal to a boiling point of water.  5 


