- 1 - SPECI FI CATI ON 71 TLE STEAM GENERATI NG DEVI CE AND COQ CI NG DEVI CE-
Technical Field [0001] The present invention relates to a steam
generating device and a cooki ng device using the sanme. Background Art
[ 0002] A cooki ng device that uses a conventional steam generating
device is disclosed in a patent docunent 1. In this cooking device,

t he steam generating device is nounted pn an outer wall of a heat
roomthat houses a food naterial to be cooked. The steam generating
device has a housing that is fornmgdgefri@a¢icycasting of a netal such
as alum numand the like. A cavity is forned in the housing and
heaters are nol¢gqgand enbedded in upper and |ower wall surfaces.
Many fins are formed on an inner wall of the housing. [0003] A water

supply openi ng é’fEe S@mwpﬁyﬁﬁmoeﬁﬁé%‘}mEa verti cal

direction of a si rface ousl ng. e wat ér supply opening

is connected t I@ﬁ? . SHpply tank, and water is supplied into the
housi ng vi a thgr%va era?gﬁ%%l y opening. A steamoutlet facing the heat

room i's foyggd) throngl A0:cHRRGLe AR tifkef o 4 Sl B iiating device and a
cooking device using the same.
Background Art

[06002) A cooking device that uses a conventional steam generating device is
disclosed in a patent document 1. In this cocking 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



[ 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 steamis generated by driving the heater. The steam
generated rises in - 2 - the housing and touches the

hi gh-tenperature wall surface and fins of the housing to be further
heated. As a result of this, superheated. steamis generated and nade
to flowinto the heat roomvia the outlet. And, the food material is

cooked by the sgpefhe SR/ HR '%%—%ﬁﬁ)%ﬁﬁr@%ﬂ%f&%@%ﬁh fins of the

Prior-art Docunent Patent Docunment [ ent docunen

JP- A-2006- 34931%%fs\f}% 1 tc%3 bteoﬁlérﬁiler ﬁ{egtad.S)As[Sgg%%}l{&?\;t\}}%sp%uggﬁﬁ% §%%eam is

Probl ens to be . y t nvention ccording to
the above Conveghgm'epaqu artd GAHL 95 RE%AL Bhe 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

[0008) 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 (660°C in a case of
aluminum) and softens at about 400°C. As a result of this, it is necessary to
keep the heater embedded in the housing at a temperature lower than 400°C,
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



device, alum numand an alum numalloy that are easily cast and have
hi gh heat conductivity are used for the housing of the steam
generating device. Accordingly, the housing has a |ow nelting point
(660C in a case of alum num and softens at about 400C. As a result
of this, it is necessary to keep the heater enbedded in the housing
at a tenperature |ower than 400C, and_the tenperature of the

super heated steam flowi ng out fromthe outlet becones 200 C or |ower.
Accordi ngly, thegemerasngdgriobl em that the tenperature of the
superheated steamis low and it is inpossible to perform good

cooki ng. [0007] Meaius faxSalbirgahe Ofolilél@ present invention to provide a
steam generating device that is able to supply higher-tenperature
super heat edosagganm anél aghieo® kha shalevilgett ah@feailnsge%bfaﬁng/g%ef&%md%%)@b
cooking by using the steam - 3 - generating device. ans for

Sol ving the Prolefesent 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 ﬁéa{er 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, superbeated steam is generated and the
superheated steam is flowed out from the outlet,

[0010} 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



-~

[ 0008] To achi eve the above ohject, a steam generating device
according to the present invention includes: a netal housing;, a water
supply opening that supplies water into the housing; a steam
generating heater that is enbedded in a | ower portion of the housing
and vaporizes the water supplied fromthe water supply opening;, a
steam tenperature raising heater that raises tenperature of the steam
generated by the steam generation heatef; and an outlet from which

super heated ste e Ly the ste t erature raising heater
flows out; wher gﬂr{g eiog{egg:m ngﬁ?ﬁenﬁg%%ggnﬁ#?%ﬁmé jssbmckure, |

partition nmenber. t ros_a_steam pat h.which gui des the steam o
gener at ed by thgors%glrélgewe?a%f%&%ﬁéﬁgﬁ h?‘t‘ﬁl%gsn???%ﬁ ?‘ﬂ%ﬂ §{1@é1ﬁh“m die
tenperature rai gér% hﬁ?at r to the outlet [0009] According to this
structure, when V\'S/a?léf SsSTEUP e eRR U e 2 teR SEREAEE igat RbnTerRRemRRR Aower -

supply openi ng, .t he er js stored in a bottomportion of the

housi ng and st e ég\@én@dagéedsw FERFEtUTen EpiEng theates tasaemips nesak tat g
heater. The steam generated flows in the steam path forned by the
partition nenbeterzpriatiuse highethhanrao¥ed in tenperature by the steam
tenperature raising heater. As a result of this, superheated steamis:

gener at ed g@oBh1]he SURRIdISALEEheSHEAM %e?lefa]tf?l@e&’a théxﬁﬂmtw%gg\tgem&cme

10010] Besi des, in the steam generatihg device having tThe a

structure accor gidagiihe té e B ' ' h m_gener at i L
R G Al Rl
gener at es heat at a temeratur iher < TR RO BERE
in a case where tﬁ%%%@s?ﬁ& @%8%8?]:%%‘10 IStﬁﬂceal%‘F‘PHﬁﬂ?? &7 dhis puchye: thee
300C and the stasi eeigalaitee TPty feaith THBRer ed tasmpaetue by
temperature hi gﬁ%rstéa%@elﬁgg%ure raising heater that is disposed away from the inner

wall of the hosing by the predetermiﬁed distancé.

[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 gemerating 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.



~

[0011] Besi des, in the steam generating device having the above
structure according to the present invention, the steamtenperature
rai sing heater is disposed above the steam generating heater and away
froman inner wall of the housing by a predeterm ned distance.
According to this structure, the steam generated rises in the housing
and is further raised in tenperature by the steamtenperature raising
heater that is disposed away fromthe i%hner wall of the hosi ng by the

det ' i st «31.0 [ in.the st X ' devi
Pavi ng.t he absde: st rioidise 13 ShE SRA neb Yife p e BATTE O AEP B Srb e
B e e85 Syl St GREL Bt S St ey
is f d bet N ' t h titi nber. A di t

thi s struct ur 6. e SHER A GRS R eBIer 16 PR PO por t1 on of the
member and PREY; nnor MRS Shdbt FBGE. FReGH It de BUPbAEY 23] Auche
partition menber. Tgl.e team fl owi.ng into the space encl osed by the

partition nmenbefi% IP'a’rst?ﬁberPTF%ﬁI% EnHopehRsé Festsiance ) thararitiempember is -

tenperature rai i eater, then, is guided to the outlet. - 5 -
[ 0013] Besi des, gw%gﬁgla&tgﬁh‘i’@%ﬂ%r ating devi ce having the above

structure ca@iordi ng to.the present invention, the steampath in the |
space encl ¢%&Plpy t HEesifsst i it sivambesueraingofevies havibe therbeva stecture |
[0014] Besi des, in the steam generating device having the above
structure accor 8FG9%308 to e peeand Anvantipathedousing ds farmed of alvcsnof drrem
partition nmenber_is higher than the housing. [0015] Besides, in the
st eam gener at i n3lv@EpnEalleyyandtheparabovmesbenistfarmed of stajnless 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 structuze, 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 partiion 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



according to the present invention, the housing is formed of al um num
or an alum num alloy; and the partition nmenber 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 nmenber which faces the steamtenperature raising heater is
formed to have a dark color. According to this structure, the
partition nenber absorbs radi ant heat T om t he steam tenperature

rai sing heater and tenperature rise of the housing is, curbed.

Besi des, el ect r@lﬁﬁ"r@td%fw&ﬁd@m&fﬁ% L@ﬁﬁ?&‘@i %’ﬁﬂﬁwﬁf PEFIAY waerer theefieam
metal s between the partition menber and the housing is prevented.
[0017] Besi des,8505tat0¢ LeaamiscneheddpthgAdereg Fﬁa\ﬁg*ffgsitrh@tuw@owben the
structure according to the present invention, the partition nenber is
provi ded with ah9ysing &r meuatedewith dhgdormnng snrfhesgof thet tutist Sagedcwithdhe
the steamflow ng along the partition nenber perforns heat exchange
with heat that henteenmgod dae ]Eke)mtq wict thasieawrip enppliade thediosiengottientodr
to the fin. (0018] Besides, in the steam generating device having the
above st ruct ur ethactosthgwher thre siermsganerdtingeldaitanis embeddedcie difpdshe
housi ng through which - 6 - the outlet is fornmed protrudes beyond
the | ower portioreyhemndhe heovstiegeugarer ati ng heater is enbedded.
According to this structure, when the housing is nmounted with the
form ng sufdtaee of Hesidesitd @bkimpakdicsiactortihg tbelad preeeinianchtionantiukes:
into which the steamis supplied, the | ower portion of the housing
wher e the st eanhgetnagdreg thipadeice aviigtacd efitheihdis pose Greaveledt Feut
the nounting surface. [0019)Besi des, a cooking device according to
the present inviat howsesncioddenatefifletoiceaivkae and 3¢ LMgpldAVivaR siayhested
each of the above structures; a heat roomthat houses a food materi al

to be cooked andedrs feupid Skt 4 bireuRes ARl Be: StRANeE HOMAL i Wld Bt
a circulation fan that circulates the steamin the heat room and a

circul ation heafem; tdiat aheRtSatibe IehaMhat HesatiRd sRymt BRc@hfeAUbRALhON
fan. According to this structure, the superheated steamis supplied

fromthe steam geRgdiaid Beh dA¥ES@ingNt® thie shE&rd, OMY sAPIhENE] steam is
superheated steamis circulated by the circulation fan, so that

cooking is perfaippndd Fhe SkeaBifi fodlAhe ddice! Mo Ghb HHaftbRa: £AR the

heated by the circul ation heater, So thaf the steamis kept at a

predeterm ned t&FRA{Al SeaOdaHAGRSH ) thP@iLAMEBh AR, 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 cusb

temperature rise of the housing even if the temperature of the steam

temperature raising heater is raised. Accordingly, it is possible to flow out



[ 0020] According to a steam generating_device of the present
invention, a steamgenerating heater is enbedded in a | ower portion
of. a housing and a steamtenperature raising heater is di sposed away
froman inner wall of the housing by a predeterm ned distance, so
that it is possible to curb tenperature rise of the housing even if
the tenperature of the steamtenperature raising heater is raised.
Accordingly, it is possible to flow out’~- 7 - super heat ed steam
havi ng a tenperature higher than the conventional. 0021] Besi_ des,
according to a TEEKIAEIRRATR B3GPS £ HUNPFATER MIBLPR GAR thmConyeatersd
super heat ed_st eam havi ng a tenperature hi gher than the conventi onal

i s suppliePOZat o a Besides.onieprding ite powskizectevicepef fthe mIewad BveKkiong.
Brief Description of the Drawings [0022][Fig. 1] is a front view
showi ng a cookibfgauteyi cwetheatsddisirgm ohaving r 8t tenppryaimenhigher ¢ hen the

present invention. [Fig. 2] is aleft side view show ng the
cooki ng devi ce wowenidineg is suppliedf intgta beriodpme it isofosside pr psdotm good
i nvention. [Fig. 3] is a perspective view show ng the cooking

devi ce accor di mpokingt he first enbodi ment of the present invention.
[Fig. 4] is a front sectional view show ng a steam generating device
of the cooki ng.EiéwﬁImsc:a'ptiondfﬂ@ Iawtihgs first enbodi ment of the
present invention.
[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 coaking 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



[Fig. 5] is an A-A sectional view in Fi 9. 4. [Fig. 6] is a front
sectional view showi ng a steam generating device of a cooking device
according to a second enbodi nent of the present invention. Best Mdde
for Carrying Qut the Invention [0023] Herei nafter, the enbodi nents of
the present invention are described with reference to the draw ngs.
Fig. 1, Fig. 2, and Fig. 3 are a front yview, a left side view and a
perspective view of a cooking device actor di ng to a first enbodi nent,
respectively. A cooKi devyi ce. 1Q .has substantially a - 8 -

rect angul ar - par %FP@E@%?‘B@W\ﬁﬁéQEPeao]W 1301 Hdt ﬂﬁBg%%eseﬁ fosgdmptsrial fape
to be cooked. In %h{g hegt room11, trays 17 on which food materials
are placed are TROSRGIRINE hetligomidglrayol? ppwhighifons meainilals empipad wne
side wall 1la of the heat room 11, a steam generating device 1, which
suppl i es st eam $i6PesRE inb4e stegeefiap eadibatout | et 8, 1 s nounted. Bel ow
the steam generating device 1, a renovable water supply tank 20 is

di sposed. thd t hgﬁwezawdg uisP! jla oh e Ipat rapnwat, @rsteappéneratingde¥ice 1,
which is connected to a water supply opening 3 (see Fig. 4) of the

st eam gener at i nghiggwsiupplids steam di ipozet roonh ah vishe awitee B, supminted. Seko20
is mounted, the water supply tank 20 is connected to the water supply
punp 21 via a jbesteafmganesdimgrievicByi, & hamadvable wateoSupiphe tandtomris disppbed.
punp 21, water is supplied to the steam generating device 1 fromthe
wat er supply t abshigd.thp 002} Beipphd tartke 2beat warorsubply pueipy @ul aslichn is

duct 12 is disposed. The
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 sing-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.



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-circunferential portion of the rear wall of the heat room 11.
In the circulation duct 12, a circulation heater 15 including a

ri ng- shape sheathed heater and a circulation fan 16 are di sposed.
[0026] Fig. 4 shows a front sectional view of the steam generating
device 1. Besides, Fig. 5 shows an A-A%ectional viewin Fi g. 4. The
st eam generatiAgg devi ce,ai haawa housing .2 that is forned of a netal
di e casting. § G TatFa ovfs Eisg housing, 2p 3k s deviraile terusy Huminymper an
mai n- body porti qn 2a is closed b}[/ a cover portion 2b that is fixed
with a screw 2cilumiguy slaybegayse theyiarp aasiliispeta@nd have higheah cordustivigy.
of the housing 2, it is desirable to use alum num or an al um num

al | oy becal@®”i hey disoeglsiths cevsst paston avef Higghohsing 2 dhelwesten sugply
[ 0027] Through the cover portion 2b of the housing 2, the water
suppl y openi ng dpeadnghdcorkctas toltbe watasupplymump Ginjse Fig 3¢ & dpeged 8) a
is opened at a central portion in a vertical direction. The nain-body
portion 2a is pteiatipdrtisntin savetical alitetyorofTheuhbiatimd$ pohitdn faiseprotided
side wall 1l1a of the heat room11. [0028] In a |ower portion of the
housi ng 2, a steidmagénmlidy ohoptletad rat Act hied sidelalldas oatlrleat fvoeh 11.
heater is disposed. The steam generating heater 4 is nol ded and
enbedded i D028 houdn mgloeapdrtion off thgMousingtzaat stavint Bekddet fpokesitdros that
so that heat fromthe steam generating heater 4 is efficiently
conducted to t hiachaesianghedtheshenisreBUdibpddbdt Ths steaa! QéncditaRPREES Ok
the water supply opening 3 and stored in a bottom portion of the

housing 2 is vapoldedeshdyniteddé®ah hbakoustngC ONEUL g idht GBntdee witeame
generating heater 4 to the housing 2, so that steamis generated.

[ 0029] A for m nchausidgaee s@fthithRe@Ukd RIS shdand Qefirahns 8da85 4 8 Hficlhfe
beyond the | ower portion of the housing 2 where the steam generating

heater 4 is enheddesiedAs e Bbathg/a2. ANEreb@WBE tHQ 1@ UrOpdd oo h WS {BG:r 2
that is heated to a high tenperature by the steam generating heater 4

i s disposed am@éﬁ_p{plﬁ@pﬁﬁﬁg. |e{nc15'dfofrékpff1|1§la1%o&5mt BerthRabs HROMohling”s 18

result of this, it is possible to sinplify a heat-resistant strdcture

o e e St 3 ot e B RO
formed into a sgi tﬁ@ho§§lﬁ@§, §H @at 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



di sposed in such a way that they are arranged fnto a plurality of
lines ina_- 10 - left-to-right direction. The steamtenperature
raising heater 5 is nounted in the housing 2 by neans of a fl ange
portion 5a that is a non-heat generating portion; and a heat
generating portion is disposed away froman inner wall of the housing
2 by a predeterm ned distance. [0031] Arddind the steam tenperature

rai sing heater 5, a box-shape partition nenber 7 which has an opened
upper surface an@ftderéightdiectivn. The ateetepgeshueaalsaigshaagrivertesuied &
di sposed. The outlet 8 is forned into a cylindrical shape that
penetrates the phetionsiog Znshtseans7ofm flatgeepartibh &b tBati is aCi FIPRSR Gehdtatfng
| ower portion of the bottonmed partition menber 7. Besides, the “
partition nmenberPoruérs andppeat gahevdtiny porisd {sidishobSEARSf frb@ ﬁqgngpwélggf
housi ng 2; and di sposed away fromthe inner wall of the housing 2 by
a predet er ni ned thé boesiog 2 bjs medaetihedlistdi:s, a steam path 6, which
gui des steamfromthe | ower portion of the housing 2 to the outlet 8

through thel08$tam t eApargl theetdand Sinfigritaad ﬁﬁsilgge hégted %rﬁ&—sﬂaﬁgﬁﬁgﬁ

steam path 6 includes; an outer path 6a outsi the partitio

7; and an inner npanler6h whishdeast B¢ R tdpggr RRHRGS add eL@ﬁastch)lge; sfé%ﬁ}&h

6a and the inner path 6b communi caté with eéach other at an up

of the partiti omemipsraRive faisapdhédigr QULs! :ﬁ{sP@s.eh.s'Iﬂia ?Fﬁ.@%f% Esn &rgl%gleo {a

portion of the space encl osed by the partition ne

of this, the pathlih B oo} er,th t he )
hei ght of thephog;i%&Z 2%n&gfpﬁezﬁ;ﬁ?§?%g’éﬁ?ﬁ%§%%%aBQE’P‘?P}“&?{815

N gher than t he noeeing 2o anEoih A TAE ol bR R 8 cheTecte

- 11 - partition member 7 is supported with a portion thereof joined to the housing
2; and disposed away from the inner wall of the bhousing 2 by a
predetermined distance. As a result of this, a sieam path 8, 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 8b 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 meta) or a ceramic having heat

resistance higher than the housing 2; and it is more desirable to use stainless



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 nenber 7 which faces the steamtenperature
rai sing heater 5, so that the surface is forned to have a dark col or.
As a result of this, the partition nmenber 7 absorbs radiant heat from
the steamtenperature raising heater 5 and tenperature rise of the
housing 2 is curbed. Besides, electror9§rc corrosion of a junction
portion of different al s between the partition menber 7 and the
housing 2 is pr& nf*%g?éhfo ko1 thal B exebienh g desrresion] gesisionery anf cheat
above structure, the water supply tank 20 in which water is stored is
mount ed, a food°qRdRelyydy. Haatgesistant Sickneoatingyis 7apnhigd clgoki swafare of the
started. Wen the cooking is started, the water supply punp 21 is
driven, then, tPrEtiEpRpemberc? atishyfanesather staar empenetuse aziningdrmptar & wo e
rai sing heater 5 are driven. Water is supplied into the housing 2 of
t he steam generi&et e davihese is1 farmedh tohleaveaa elarls aploryAemerdsnli & thys, tthe
wat er supply punp 21 as shown by an arrow B. [0035] The water supplied
into the housi ngpriitips msamobed dbsothseadienehegidrdn dre séarh hemperafire gaiding
and vaporized by the steam generating heater 4, so that steamis
generated. At tlwagerts amel tetdperattimainegé fer disieg hiaheliedd Bgadey, sleesolpaat
at a tenperature lower than a softening tenperature of the housing 2.
Besi des, the steamsicenpfrafumcton gostiorg oh daff@en’ mesalabavdenOthet Partition
housing 2 and insulated fromthe housing 2 by the partition nenber 7,
so that the steasmbenpendthy koustigsd Brbeatel 5 generates heat at a
tenperature higher than the softening tenperature of the housing 2.

- 12 - [00BBREPr exanphecodkingdeaseiohanes tatdos sirau, e WalFBshf

al um num or an alum num all oy, the softening tenperature is about

400C. Accor di nghik 2bes afeh Wakr3d 434S BRI 1H0PkEIerid] RSRASAYN the
to vaporize the water, the steam generating heater 4 generates heat

at about 200C. #5788 coblngiOskAsd Nivebn LR L &t BReAL8H supply
steam the steam'tenperature raising heater 5 generates heat at about
600C. 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.
[oD35] The water supplied info 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.



[ 0037] The steam generated in the | ower portion of t he housing 2 rises
_in the steampath 6 as showm by an arrow Cl; and flows through the
outer path 6a outside the partition nmenber 7 as shown by an arrow C2.
The steam flowi ng through the outer path 6a perforns heat exchange
with the partition nenber 7 that absorbs the radiant heat fromthe
steam tenperature raising heater 5. Be?'bdes, the steam fl ow ng

t hrough the outer path 6a perforns heat“exchange with the housing 2,
so that th sing .2 is caoled. Incidentally, a fin for heat
exchange w&?gg di s 8% ST AR LEASE MISTR é@uamgt%ér}%%ﬂt 9 sl irsymh e
7 or on an inner |l of the housing 2. As a result of this, it _is
possi bl e to i mAToYETIRRIAELY. Biectriirginacemperabweyis apou#0thelescadingly.
flowing into the inside of the partition nenber 7 fromthe upper
portion goes ddweemsedhbeteansgenefatsigdantepdassds enynid vapogdes thedwiter, e
outlet B. At this tine, the steam perforns heat exchange with an

i nner surface oftedungempasting hameregdefatds et at Sus bedm B@:ﬁ'@@ﬁ?&ﬁfoﬁuce
rai sing heater 5 to be raised in tenperature. As a result of this

superheat ed stag Jténﬂﬁﬂﬂﬁ:@&@ﬁbrﬁéﬁeégﬁg%!e ﬂ%isfgfa Ore&%?erﬂd}é %&sh?o fl&t&i.rh;‘ue

heat room 11 as Shown by an arrow eal excharyée nay

be di sposed on i f - 13 - the partition nenber 7.
[ 0039] The food %&gﬁ#gﬁ%‘%ﬁ% 2{: rog " 17 is cooked by the superheated
the steamin the heat

st eam supp] i into_the heat room 11. Besi des,. ) he
room 11 fll%g% nt o Efﬁs SEﬁaF’c%ﬂnﬁfqt'gaﬂ thetlower porlon REthe housisct rises ipghe
the driving of the circulation fan 16. The steam fl ow ng_through the
circul ation ducteaf>Ppid Hiasshapiphly enarew eliaadifinwsidarush the onted Psfetted
out into the heat roqm 11 fromthe spew outlet 13. As a result of
this, the stearR%¥id¢ He prstiiion swmber 7ias skepp bimnarmveGet Bharsteas flowing
tenperature. [0040] According to the present enbodi nent, the steam
gener ati ng heattBfoushithe apise gatdPa perioras heaferchanee iviih Bt panétioromsinher
2, and the steamtenperature raisjing heater 5 is disposed away from
the inner wal |l %othat plescrls Bierrgdirnbheatrieom theleteam itmperatiirs training  hegier 5.
that it is possible to curb tenperature rise of the housing 2 even if
t he t enper at ur Begides.Hhe steamflaveing shrgueh the aiitel pagh Be pedernss hest paihsegt
Accordingly, it is possible to spew out steamthat has a tenperature
(e.g., 300 C orvith drehyusingRero thairihe housiog\eist ootel. Indidemtallpsafit fof
this, it is possible to performgood cooking. [0041] Besides, the
st eam gener at i igehewhengmge herditpeseth entenanuter suefpeohitherpriitwenetcban
the softening tenperature of the housing 2; and the steamtenperature
rai si ng heat er 7somgemendnasr weltof dbe howsnper As aresuit gh diis,t ihdnpodsible to
softening tenperature of the housing 2, so that it is possible to
prevent t her nalimgedwerthahenrexohandeefimeasiyng 2 and easily generate the
hi gh-t enper ature superheated steam

[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 8. 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



[ 0042] Besi des, the steam path 6, which guides the steam generated by
the - 14 - steamgenerating heater 4 to the outlet 8 through the
steam tenperature raising heater 5, is fornmed by the partition nenber
7. Accordingly, it is possible to prevent a shortcut through which
the steamdirectly flows out fromthe outlet 8 wi thout flow ng

t hrough the steam tenperature raisi ng_?ﬁgter 5 fromthe | ower portion
of the housing 2; and surely generate e super heated steam

[ 0043] Besi des, titi nber 7 encl oses the steamtenperature
rai sing heater %Qgﬁgﬁg neﬁjﬁglrgﬁnfi on nenber 7 is disposed away fromthe

i nner wal | he hqusi 2, .so0,th it i.s possible to prevent

over heat O\[&%HL hou(s)[grélr‘?gf&gc.1 Tigteia) on ﬁ‘@ysj'?égﬁf’? %@hﬁr%@@ﬁ‘eﬁﬁé s&88hm
path 6 (outer path..6 } be V\ﬁen t he housi, ﬁ_ﬁand the partition nenber
7 to cool the HOWBIAGMIO tae featapom il BesieSs theisteamp i thedwet ropretietlews
over heat of the housing 2 [0044] Besides, the surface of the.
partition menbefto i%‘fu]faéﬂeésd%q{ei%t"@aﬁ*ﬁl el 4y shedaiying af dpe 5
is formed to have 1’;\ dark color, so that the partition menber 7 is

abl e to absor b di¥&iatice Hmt 16cHee sieam flawingt daenghe theerinewlation digl AP is
heater 5 to further prevent overheat of the housing 2. Besides, it is
possi bl e to prdwatd gY@éﬁ pistulation berteosd end obewed untintorthe beti womotl
different netals between the partition nmenber 7 and the housing 2.

[ 0045] Next, Fifgpmahe spesw prideft13s detai rosidi of/ihésytivhgiedmgn shesbedmonm 11 is
generating device according to a second enbodi nent of the present

i nvention. For kspheempredeterminedgswpergtiren, the same portions as the
first enmbodi nrent shown in the above Fig. 1 to Fig. 5 are indicated by
the same r@Réfknce Aenbrding toTthe hegpé eofbot eepattiei siéamn gemridug Hedter 4
the present enbodinment is - 15 - different fromthe first

enmbodi ment . Thes otrhbeddedr ti oths hwesrt hertisane! ahe thesfig gt @dbablé nesim

temperature raising heater 5 is disposed away from the inner wall of the
bousing 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 temperaturs
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 8, which guides the steam generated by the



[ 0046] The partition menber 7 is formed into an eddy shape with a
portion of the |ower surface in. front section opened; and the steam
path 6 is forned to be serpentine into a U shape by the partition
menber 7. The steam generated in the | ower portion of the housing 2
rises in the steampath 6: part of the steamflows into the inside of
the partition nmenber 7, while the remaining steamcirculates in the
outside of the partition nmenber 7, thérJrfl"rows into the inside of the
partition menber, 7. J004 . As%ea result of this, the ayerage path

| ength of the st&%h §FFRETRUIES; Reafsx ) dp dhe auilalo 8 thrshothe) gprfertempamtupe
hei ght of the houysing 2, so,tE\at it.is possible to increase the heat
exchange area f%riEhdealerdmis Ausdgby dhs partitignsmsaber 5t edacerdinglui it is
the same effects ag in the first enbodi ment and spew out

hi gher - t enper at PRSE124, R PHYSREA sopraw trerah whichuthieettesn diwots flows towe
present enbodi nent, the partition nenber 7 is forned into the eddy
shape in the frigem® Becenitni;8 mithous flowing throvgmthatstead tamypdretufe raisidg
to be serpentine by disposing the outlet 8 on one of the front and
the rear and byhdagemg rﬁ@naﬂm)?cwearpaxﬁom loé thep pevsisg2f ane surdly gemeretddize
shape in top section. Besides, by alternately protruding the wall
surface from t heipeppedddaeggartiti on menber 7, the steam path 6 that
is serpentine into an S shape may be forned, or the steam path 6 that
i s serpent (&3] nt o dBenides Steapertitin heenfler NP dnclodetishe isdam temperature
Applicability - 16 - [00491The present invention is applicable to a

st eam gener at i ngisiey heset hand gengretios nwupies FaaiagosddeanpfiémttBe funer

cooki ng device that uses the steam generating device. List of

Ref er ence Symbowall 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 stsam
temperature raising heater 5 is formed to have a dark color, so that the
parbition 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



[ 005011 steam generating device 2 housing 3 water supply opeping 4
steam geperating heater 5 steamtenperature raising heater 6 steam
path 7 partition nmenber 8 outlet 10 cooking device 11 heat room 12
circulation duct 13 spew outl et

-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 lJower 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 steamn 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 ontlet 8.

[0048] In the present exabodiment, 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 steamn path 6 that is serpentine into a maze shape may be
formed.

Industrial App]icability



14 air inlet 15 circulation heater 16 circulation fan 20 water
supply tank_.21 water supply pump - 17 - CLAIMS [1.] A steam
generating device conprising;, a netal housing; a water supply opening
that supplies water into the housing;, a steam generating heater that
I's enbedded in a | ower portion of the

- 16 -
{0049] The 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
[0050] 1 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 airinlet-

15 circulation heater

16 circulation fan

20 water supply tank

21 water supply pump



housi ng and vaporizes the water supplied fromthe wat er suppl y
opening; a steamtenperature raising heater that raises tenperature

of the steam generated by the steam generating heater; and an
outl et from which superheated steam generated by the steam
tenperature raising heater flows out; wherein t he steam

generating device further conprises afartition nenber that forns a
st eam pat h whi ch gui des the steam generated by the steam generating
heater through near the steamtenper@aties rai sing heater to the
outlet. [2.] The steam generating device according to claiml,

wher ei n [1.“;;{@3@:5&%9@@3@@54 BPigahgr generates heat at a

t enper at ure’| ower an a softening tenperature of the housing; and

the steam tenperatufe £ahsipg.heater generates heat at a tenperature
hi gher than the softer?ling t%%ﬁ’erature of the housing. [3.] The steam

generating device a&ﬁ%‘ie‘%ﬂﬁﬂé&ﬁéﬁf Srﬂé#sggg@ése‘ifvﬁtgm}m tﬁehl?oﬁhl%am

tenperature raising heater st eam generati ng

h d f [ I f hoysi b det.er ni. ped
i stance. 141 The SeRAM GRS teaBhabis SRR Mo foThiEL & B

wher ein housing and vaporizes the water supplied from the water supply opening;

a steamn 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 s;ceam path which guides the steam generaied by the steam
generating heater through near the steam temperature raising heater to the
outlet.
f2.] 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 nmenber encl oses the steam tenperature.

rai sing heater; is disposed away fromthe inner wall of the housing;
and the steampath is formed between the housing and the partition.
menber. [5.] The steam generating device according to claim 4,
wherein the steampath in a space enclosed by the partition nenber is
formed to be serpentine [6.] The stea_n#g_ener ating device according to
claim1l , wherein heat resistance of the partition nmenber -is higher
than the housing. [7.] The steam-generatijng device according to ¢laim
6, wherein the housithRyPrEtipnPeRehInciseiiha SiFrBriemperatuTniailng baafegs
and the partition nepber is fornmed of stai Iﬁ,zs Steel 1;11%8@; The, st eam
generating devi SEPER GHEY PR dhe FBHeH ™R ,ok\,\jﬂg RHRS cteagy Pthds
partition menber Whthﬁh facehs t he ste tenperature raising heater is
formed to have BT@&¢ResPBE .ek[OQ‘?TB’FHg@?tI@é‘Fﬁ%%‘FB% ng devi ce
according. to.claiml1l, wherein the partition nenmher is provided with a
fin for hedf]dResEAgEeneratng depire aseading Jeraimdi WY ™Bvi ce according to
claim 1, wherein a surface Qf. the housin hr.ough .whi ch fhe oqutl et
i.s formed protrudes HBe§EFE PRREM othare ?J%S‘:l‘lsg%f‘ly\tﬁ?e&émi‘%mg? i ormerd
generating heater,  is enbedded. [11.] A cooking device conprising: the
st eam gener at i nif WSEREB SR cording to any one of claims 1 to 10;

a heat roo t houses a.food,material .to be caooked and is supplied
i £ super HEABh SBRE IR RN St grTrtne t Saltit OSSR

heat resistance of the partition member is higher than the housing,

[7.] The steam generating device according to claim 8, 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} , wherein
a surface of the partiion member which faces the steam femperature raising
| heater is formed to have a dark color.
[9.] The steam generating device according to claiml, wherein
the partiion 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 cooldng 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 ouilet;

a circulation fan that circulates steam in the heat room; and



acjrculation fan that circulates steamin the heat rogmﬂ and - 19 -
a circulation heater_that heats the steamcircul ated by the
circul ation -

-19 -
a circulation heater that heats the steam circulaied by the circulation

fan,



