
- 1 - SPECIFICATION TITLE STEAM GENERATING DEVICE AND COOICING DEVICE
Technical Field [0001]The present invention relates to a steam
generating device and a cooking device using the same. Background Art
[0002]A cooking device that uses a conventional steam generating
device is disclosed in a patent document 1. In this cooking device,
the steam generating device is mounted on an outer wall of a heat
room that houses a food material to be cooked. The steam generating
device has a housing that is formed of a.die casting of a metal such
as aluminum and the like. A cavity is formed in the housing and
heaters are molded and embedded in upper and lower wall surfaces.
Many fins are formed on an inner wall of the housing. [0003]A water
supply opening is formed through a central portion in a vertical
direction of a side surface of the housing. The water supply opening
is connected to a water supply tank, and water is supplied into the
housing via the water supply opening. A steam outlet facing the heat
room is formed through an upper portion of the housing. 



[0004]When water is supplied into the steam generating device from
the water supply opening, the water is stored in a bottom portion of
the housing and steam is generated by driving the heater. The steam
generated rises in  - 2 - the housing and touches the
high-temperature wall surface and fins of the housing to be further
heated. As a result of this, superheated steam is generated and made
to flow into the heat room via the outlet. And, the food material is
cooked by the superheated steam supplied into the heat room.
Prior-art Document Patent Document [0005]Patent document 1:
JP-A-2006-349313 (pp. 3 to 11, Fig. 5) Summary of the Invention
Problems to be Solved by the Invention [0006]However, according to
the above conventional steam generating 



device, aluminum and an aluminum alloy that are easily cast and have
high heat conductivity are used for the housing of the steam
generating device. Accordingly, the housing has a low melting point
(660C in a case of aluminum) and softens at about 400C. As a result
of this, it is necessary to keep the heater embedded in the housing
at a temperature lower than 400C,  and the temperature of the
superheated steam flowing out from the outlet becomes 200 C or lower.
Accordingly, there is a problem that the temperature of the
superheated steam is low and it is impossible to perform good
cooking. [0007]It is an object of the present invention to provide a
steam generating device that is able to supply higher-temperature
superheated steam; and a cooking device that is able to perform good
cooking by using the steam  - 3 - generating device. Means for
Solving the Problem 



[0008]To achieve the above object, a steam generating device
according to the present invention includes: a metal housing; a water
supply opening that supplies water into the housing; a steam
generating heater that is embedded in a lower portion of the housing
and vaporizes the water supplied from the water supply opening; a
steam temperature raising heater that raises temperature of the steam
generated by the steam generation heater; and an outlet from which
superheated steam generated by the steam temperature raising heater
flows out; wherein the steam generating device further comprises a
partition member that forms a steam path which guides the steam
generated by the steam generating heater through near the steam
temperature raising heater to the outlet [0009]According to this
structure, when water is supplied into the housing from the water
supply opening, the water is stored in a bottom portion of the
housing and steam is generated by the driving of the steam generating
heater. The steam generated flows in the steam path formed by the
partition member and is further raised in temperature by the steam
temperature raising heater. As a result of this, superheated steam is
generated and the superheated steam is flowed out from the outlet.
10010]Besides, in the steam generating device having the above
structure according to the present invention, the steam generating
heater generates heat at a temperature lower than a softening
temperature of the housing; and the steam temperature raising heater
generates heat at a temperature higher  - 4 - than the softening
temperature of the housing. According to this structure, for example,
in a case where the housing is formed of an aluminum die casting, the
steam generating heater generates heat at a temperature lower  than
400C and the steam temperature raising heater generates heat at a
temperature higher than 400C. 



[0011]Besides, in the steam generating device having the above
structure according to the present invention, the steam temperature
raising heater is disposed above the steam generating heater and away
from an inner wall of the housing by a predetermined distance.
According to this structure, the steam generated rises in the housing
and is further raised in temperature by the steam temperature raising
heater that is disposed away from the inner wall of the hosing by the
predetermined distance. [0012]Besides, in the steam generating device
having the above structure  according to the present invention, the
partition member encloses the steam  temperature raising heater; is
disposed away from the inner wall of the housing; and the steam path
is formed between the housing and the partition member. According to
this structure, the steam generated in the lower portion of the
housing by the steam generating heater flows between the partition
member and the inner wall and flows into a space enclosed by the
partition member. The steam flowing into the space enclosed by the
partition member is further raised in temperature by the steam
temperature raising heater, then, is guided to the outlet.  - 5 -
[0013]Besides, in the steam generating device having the above
structure according to the present invention, the steam path in the
space enclosed by the partition member is formed to be serpentine.
[0014]Besides, in the steam generating device having the above
structure according to the present invention, heat resistance of the
partition member is higher than the housing. [0015]Besides, in the
steam generating device having the above structure 



according to the present invention, the housing is formed of aluminum
or an aluminum alloy; and the partition member is formed of stainless
steel.  [0016] Besides, in the steam generating device having the
above structure according to the present invention, a surface of the
partition member which faces the steam temperature raising heater is
formed to have a dark color. According to this structure, the
partition member absorbs radiant heat from the steam temperature
raising heater and temperature rise of the housing is curbed.
Besides, electrolytic corrosion of a junction portion of different
metals between the partition member and the housing is prevented.
[0017] Besides, in the steam generating device having the above
structure according to the present invention, the partition member is
provided with a fin for heat exchange. According to this structure,
the steam flowing along the partition member performs heat exchange
with heat that is conducted from the steam temperature raising heater
to the fin. (0018]Besides, in the steam generating device having the
above structure according to the present invention, a surface of the
housing through which  - 6 - the outlet is formed protrudes beyond
the lower portion where the steam generating heater is embedded.
According to this structure, when the housing is mounted with the
forming surface of the outlet faced with the heat room and the like
into which the steam is supplied, the lower portion of the housing
where the steam generating heater is embedded is disposed away from
the mounting surface. [0019)Besides, a cooking device according to
the present invention includes: the steam generating device having
each of the above structures; a heat room that houses a food material
to be cooked and is supplied with superheated steam from the outlet;
a circulation fan that circulates the steam in the heat room; and a
circulation heater that heats the steam circulated by the circulation
fan. According to this structure, the superheated steam is supplied
from the steam generating device into the heat room; and the
superheated steam is circulated by the circulation fan, so that
cooking is performed. The steam circulated by the circulation fan is
heated by the circulation heater, so that the steam is kept at a
predetermined temperature. Advantages of the Invention 



[0020]According to a steam generating device of the present
invention, a steam generating heater is embedded in a lower portion
of a housing and a steam temperature raising heater is disposed away
from an inner wall of the housing by a predetermined distance, so
that it is possible to curb temperature rise of the housing even if
the temperature of the steam temperature raising heater is raised.
Accordingly, it is possible to flow out  - 7 - superheated steam
having a temperature higher than the conventional.  [0021] Besides,
according to a cooking device of the present invention, because
superheated steam having a temperature higher than the conventional
is supplied into a heat room, it is possible to perform good cooking.
Brief Description of the Drawings [0022][Fig. 1] is a front view
showing a cooking device according to a first embodiment of the
present invention.      [Fig. 2] is a left side view showing the
cooking device according to the first embodiment of the present
invention.      [Fig. 3] is a perspective view showing the cooking
device according to the first embodiment of the present invention.
[Fig. 4] is a front sectional view showing a steam generating device
of the cooking device according to the first embodiment of the
present invention. 



[Fig. 5] is an A-A sectional view in Fig. 4.      [Fig. 6] is a front
sectional view showing a steam generating device of a cooking device
according to a second embodiment of the present invention. Best Mode
for Carrying Out the Invention [0023]Hereinafter, the embodiments of
the present invention are described with reference to the drawings.
Fig. 1, Fig. 2, and Fig. 3 are a front view, a left side view and a
perspective view of a cooking device according to a first embodiment,
respectively. A cooking device 10 has substantially a  - 8 -
rectangular-parallelepiped heat room 11 that houses a food material
to be cooked. In the heat room 11, trays 17 on which food materials
are placed are disposed in two stages of top and bottom. [0024]On one
side wall 11a of the heat room 11, a steam generating device 1, which
supplies steam to the heat room 11 via an outlet 8, is mounted. Below
the steam generating device 1, a removable water supply tank 20 is
disposed. Behind the water supply tank 20, a water supply pump 21,
which is connected to a water supply opening 3 (see Fig. 4) of the
steam generating device 1, is disposed. When the water supply tank 20
is mounted, the water supply tank 20 is connected to the water supply
pump 21 via a joint (not shown). By the driving of the water supply
pump 21, water is supplied to the steam generating device 1 from the
water supply tank 20. [0025]Behind the heat room 11, a circulation
duct 12 is disposed. The 



circulation duct 12 has an air inlet 14 at a central portion of a
rear wall of the heat room 11 and a plurality of spew outlets 13
along a circumferential portion of the rear wall of the heat room 11.
In the circulation duct 12, a circulation heater 15 including a
ring-shape sheathed heater and a circulation fan 16 are disposed.
[0026]Fig. 4 shows a front sectional view of the steam generating
device 1. Besides, Fig. 5 shows an A-A sectional view in Fig. 4. The
steam generating device 1 has a housing 2 that is formed of a metal
die casting. As for the housing 2, an open surface of a box-shape
main-body portion 2a is closed by a cover portion 2b that is fixed
with a screw 2c; and a cavity is formed inside.  - 9 - As a material
of the housing 2, it is desirable to use aluminum or an aluminum
alloy because they are easily cast and have high heat conductivity.
[0027] Through the cover portion 2b of the housing 2, the water
supply opening 3 connected to the water supply pump 21 (see Fig. 1)
is opened at a central portion in a vertical direction. The main-body
portion 2a is provided with a plurality of outlets 8 that face the
side wall 11a of the heat room 11.  [0028] In a lower portion of the
housing 2, a steam generating heater 4 that includes a sheathed
heater is disposed. The steam generating heater 4 is molded and
embedded in the housing 2 and in. fight contact with the housing 2,
so that heat from the steam generating heater 4 is efficiently
conducted to the housing 2. As a result of this, water dropped from
the water supply opening 3 and stored in a bottom portion of the
housing 2 is vaporized by the heat that is conducted from the steam
generating heater 4 to the housing 2, so that steam is generated.
[0029]A forming surface of the outlet 8 is so disposed as to protrude
beyond the lower portion of the housing 2 where the steam generating
heater 4 is embedded. Accordingly, the lower portion of the housing 2
that is heated to a high temperature by the steam generating heater 4
is disposed away from the wall surface 11a of the heat room 11. As a
result of this, it is possible to simplify a heat-resistant structure
of the heat room 11. [0030]In an upper portion of the housing 2,
steam temperature raising heaters 5 that include a sheathed heater
formed into a spiral shape are 



disposed in such a way that they are arranged into a plurality of
lines in a  - 10 -  left-to-right direction. The steam temperature
raising heater 5 is mounted in the housing 2 by means of a flange
portion 5a that is a non-heat generating portion; and a heat
generating portion is disposed away from an inner wall of the housing
2 by a predetermined distance. [0031]Around the steam temperature
raising heater 5, a box-shape partition  member 7 which has an opened
upper surface and encloses the steam temperature raising heater 5 is
disposed. The outlet 8 is formed into a cylindrical shape that
penetrates the partition member 7 and the outlet 8 is disposed in a
lower portion of the bottomed partition member 7. Besides, the
partition member 7 is supported with a portion thereof joined to the
housing 2; and disposed away from the inner wall of the housing 2 by
a predetermined distance. As a result of this, a steam path 6, which
guides steam from the lower portion of the housing 2 to the outlet 8
through the steam temperature raising heater 5, is formed. [0032]The
steam path 6 includes; an outer path 6a outside the partition member
7; and an inner path 6b inside the partition member 7. The outer path
6a and the inner path 6b communicate with each other at an upper end
of the partition member 7; and the outlet 8 is disposed in the lower
portion of the space enclosed by the partition member 7. As a result
of this, the path length of the steam path 6 is longer than the
height of the housing 2 even at the shortest. [0033]The partition
member 7 is formed of a metal or a ceramic having heat resistance
higher than the housing 2; and it is more desirable to use stainless
- 11 - 



steel and the like that are excellent in corrosion resistance and
heat conductivity. Heat-resistant black coating is applied to a
surface of the partition member 7 which faces the steam temperature
raising heater 5, so that the surface is formed to have a dark color.
As a result of this, the partition member 7 absorbs radiant heat from
the steam temperature raising heater 5 and temperature rise of the
housing 2 is curbed. Besides, electrolytic corrosion of a junction
portion of different metals between the partition member 7 and the
housing 2 is prevented. [0034]In the cooking device 10 having the
above structure, the water supply tank 20 in which water is stored is
mounted, a food material is placed on the tray 7 and cooking is
started. When the cooking is started, the water supply pump 21 is
driven, then, the steam generating heater 4 and the steam temperature
raising heater 5 are driven. Water is supplied into the housing 2 of
the steam generating device 1 from the water supply opening 3 by the
water supply pump 21 as shown by an arrow B. [0035]The water supplied
into the housing 2 is stored in the lower portion of the housing 2
and vaporized by the steam generating heater 4, so that steam is
generated. At this time, the steam generating heater 4 generates heat
at a temperature lower than a softening temperature of the housing 2.
Besides, the steam temperature raising heater 5 is away from the
housing 2 and insulated from the housing 2 by the partition member 7,
so that the steam temperature raising heater 5 generates heat at a
temperature higher than the softening temperature of the housing 2.
- 12 - [0036]For example, in a case where the housing 2 is formed of
aluminum or an aluminum alloy, the softening temperature is about
400C. Accordingly, because the steam generating heater 4 needs only
to vaporize the water, the steam generating heater 4 generates heat
at about 200C. Besides, to produce high-temperature superheated
steam, the steam temperature raising heater 5 generates heat at about
600C. 



[0037]The steam generated in the lower portion of the housing 2 rises
in the steam path 6 as shown by an arrow C1; and flows through the
outer path 6a outside the partition member 7 as shown by an arrow C2.
The steam flowing through the outer path 6a performs heat exchange
with the partition member 7 that absorbs the radiant heat from the
steam temperature raising heater 5. Besides, the steam flowing
through the outer path 6a performs heat exchange with the housing 2,
so that the housing 2 is cooled. Incidentally, a fin for heat
exchange may be disposed on an outer surface of the partition member
7 or on an inner wall of the housing 2. As a result of this, it is
possible to improve the heat exchange efficiency. [0038]The steam
flowing into the inside of the partition member 7 from the upper
portion goes downward because of steam pressure and is guided to the
outlet B. At this time, the steam performs heat exchange with an
inner surface of the partition member 7 and the steam temperature
raising heater 5 to be raised in temperature. As a result of this,
superheated steam is generated and supplied from the outlet 8 to the
heat room 11 as shown by an arrow C3. The fin for heat exchange may
be disposed on the inner surface of  - 13 - the partition member 7.
[0039]The food material on the tray 17 is cooked by the superheated
steam supplied into the heat room 11. Besides, the steam in the heat
room 11 flows into the circulation duct 12 via the air inlet 14 by
the driving of the circulation fan 16. The steam flowing through the
circulation duct 12 is heated by the circulation heater 15 and spewed
out into the heat room 11 from the spew outlet 13. As a result of
this, the steam in the heat room 11 is kept at a predetermined
temperature. [0040]According to the present embodiment, the steam
generating heater 4 is embedded in the lower portion of the housing
2; and the steam temperature raising heater 5 is disposed away from
the inner wall of the housing 2 by the predetermined distance, so
that it is possible to curb temperature rise of the housing 2 even if
the temperature of the steam temperature raising heater 5 is raised.
Accordingly, it is possible to spew out steam that has a temperature
(e.g., 300 C or higher) higher than the conventional. As a result of
this, it is possible to perform good cooking.  [0041] Besides, the
steam generating heater 4 generates heat at a temperature lower than
the softening temperature of the housing 2; and the steam temperature
raising heater 5 generates heat at a temperature higher than the
softening temperature of the housing 2, so that it is possible to
prevent thermal deformation of the housing 2 and easily generate the
high-temperature superheated steam. 



[0042]Besides, the steam path 6, which guides the steam generated by
the  - 14 -  steam generating heater 4 to the outlet 8 through the
steam temperature raising heater 5, is formed by the partition member
7. Accordingly, it is possible to prevent a shortcut through which
the steam directly flows out from the outlet 8 without flowing
through the steam temperature raising heater 5 from the lower portion
of the housing 2; and surely generate the superheated steam.
[0043]Besides, the partition member 7 encloses the steam temperature
raising heater 5 and the partition member 7 is disposed away from the
inner wall of the housing 2, so that it is possible to prevent
overheat of the housing 2. Besides, the steam flows through the steam
path 6 (outer path 6a) between the housing 2 and the partition member
7 to cool the housing 2, so that it is possible to further prevent
overheat of the housing 2. [0044]Besides, the surface of the
partition member 7 which faces the steam temperature raising heater 5
is formed to have a dark color, so that the partition member 7 is
able to absorb the radiant heat from the steam temperature raising
heater 5 to further prevent overheat of the housing 2. Besides, it is
possible to prevent electrolytic corrosion of a junction portion of
different metals between the partition member 7 and the housing 2.
[0045] Next, Fig. 6 is a front sectional view showing a steam
generating device according to a second embodiment of the present
invention. For convenience of description, the same portions as the
first embodiment shown in the above Fig. 1 to Fig. 5 are indicated by
the same reference numbers. The shape of the partition member 7 in
the present embodiment is  - 15 - different from the first
embodiment. The other portions are the same as the first embodiment. 



[0046]The partition member 7 is formed into an eddy shape with a
portion of the lower surface in. front section opened; and the steam
path 6 is formed to be serpentine into a U shape by the partition
member 7. The steam generated in the lower portion of the housing 2
rises in the steam path 6: part of the steam flows into the inside of
the partition member 7, while the remaining steam circulates in the
outside of the partition member 7, then, flows into the inside of the
partition member 7. [0047]As a result of this, the average path
length of the steam path 6 is lengthened two times or longer than the
height of the housing 2, so that it is possible to increase the heat
exchange area for the steam. Accordingly, it is possible to obtain
the same effects as in the first embodiment and spew out
higher-temperature superheated steam from the outlet 8. [0048]In the
present embodiment, the partition member 7 is formed into the eddy
shape in the front section; however, the steam path 6 may be formed
to be serpentine by disposing the outlet 8 on one of the front and
the rear and by forming a portion of the upper surface into an eddy
shape in top section. Besides, by alternately protruding the wall
surface from the opposite partition member 7, the steam path 6 that
is serpentine into an S shape may be formed, or the steam path 6 that
is serpentine into a maze shape may be formed. Industrial
Applicability  - 16 - [00491The present invention is applicable to a
steam generating device that generates superheated steam and to a
cooking device that uses the steam generating device. List of
Reference Symbols 



[005011 steam generating device 2 housing 3 water supply opening 4
steam generating heater 5 steam temperature raising heater 6 steam
path 7 partition member 8 outlet 10 cooking device 11 heat room 12
circulation duct 13 spew outlet 



14 air inlet  15 circulation heater 16 circulation fan 20 water
supply tank 21 water supply pump  - 17 - CLAIMS [1.] A steam
generating device comprising; a metal housing; a water supply opening
that supplies water into the housing; a steam generating heater that
is embedded in a lower portion of the 



housing and vaporizes the water supplied from the water supply
opening; a steam temperature raising heater that raises temperature
of the steam generated by the steam generating heater; and      an
outlet from which superheated steam generated by the steam
temperature raising heater flows out; wherein      the steam
generating device further comprises a partition member that forms a
steam path which guides the steam generated by the steam generating
heater through near the steam temperature raising heater to the
outlet. [2.] The steam generating device according to claim 1,
wherein      the steam generating heater generates heat at a
temperature lower than a softening temperature of the housing; and
the steam temperature raising heater generates heat at a temperature
higher than the softening temperature of the housing. [3.] The steam
generating device according to claim 1, wherein      the steam
temperature raising heater is disposed above the steam generating
heater and away from an inner wall of the housing by a predetermined
distance. [4.] The steam generating device according to claim 3,
wherein  



- 18 -      the partition member encloses the steam temperature
raising heater; is disposed away from the inner wall of the housing;
and the steam path is formed between the housing and the partition
member. [5.] The steam generating device according to claim 4,
wherein the steam path in a space enclosed by the partition member is
formed to be serpentine [6.] The steam generating device according to
claim 1 , wherein heat resistance of the partition member is higher
than the housing. [7.] The steam generating device according to claim
6, wherein the housing is formed of aluminum or an aluminum alloy;
and the partition member is formed of stainless steel. [8.] The steam
generating device according to claim 1 , wherein a surface of the
partition member which faces the steam temperature raising heater is
formed to have a dark color. [9.] The steam generating device
according to claim 1, wherein the partition member is provided with a
fin for heat exchange. [10.] The steam generating device according to
claim. 1, wherein a surface of the housing through which the outlet
is formed protrudes beyond the lower portion where the steam
generating heater is embedded. [11.] A cooking device comprising: the
steam generating device according to any one of claims 1 to 10;
a heat room that houses a food material to be cooked and is supplied
with superheated steam from the outlet; 



a circulation fan that circulates steam in the heat room; and  - 19 -
a circulation heater that heats the steam circulated by the
circulation 


