- 1 - SPECI FI CATI ON Tl TLE STEAM GENERATI NG DEVI CE AND COOKI 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 document~ 1. In this cooking device,

t he steam generating device is nounted on an outer wall of a heat
room t hat houses a food material $REGEFICATKON. The st eam generating
device has a housing that is forned of a die casting of a netal such
as al um num angritihe |ike. A cavity is forned in the housing and
heaters are nol ded and enbedded i n upper and | ower wall surfaces Many

fins are for mednany ARARIINEHIEPICH RRTNEHTIGG LRAARKA vater supply

opening is forne ro central portion in a vertical direction

of a side surface .of, the.housing. The water supply opening is
connected to ie?‘;&h[llé?l E'&Efﬂn y tank, and water is supplied into the
housing via the water supply opening. A steamoutlet facing the heat
roomis 90Fkd t hridwegipresendpieenpent fedntesftot hesthomsgegerating 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



[ 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 finsZf the housing to be further
heated. As a result of this, superheated steamis generated and nade
to flow into theehdweahg rodmorichet hie duig h-e4m pdradyret Wellf oothcredret fiak dfsthe
cooked by the superheated steam supplied into the heat room

Prior-art Doclhgsihe Rat BatfubaesMBsted 00@Sh Pabent ofl@kisMeipedticated steam is
JP- A- 2006- 349313 (pp 3to 11, Fig. 5 Summary of the Invention

Probl ems to b 1 ?ét‘éﬁdaln%g GLAE tb’}Yoev{?EIPt%”th[qu’e%@]rBPW (§"the 3¢CREIARY, R food

t he above co ntiona eam gener a

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

[00086] 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 helter enbedded in the housi ng
at a tenperature |ower than 400C, and the tenperature of the

super heat ed sg@a&mﬁn@@engeout fromthe outlet beconmes 200 C or | ower.
Accordingly, there is a problemthat the tenperature of the

super heat ed shaamsifér Bowiagahé Prolslepossi bl e to perform good
cooking. [0007]1t is an object of the present invention to provide a

st eam gepﬁg%il ng deyi @llé\}'ga{ é%%&?e%]%St QtBlaﬁﬁ Bl gﬁn% Ll AhMEding to

super hea t eam an COO | vice t IS™a orm goo

cooking by us& neg ;[eggntsmvemtlon 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 is disposed
above the steam generating heater, away from an inner wall of the housing
by a predetermined distance and 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.

[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 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. As a result of this,
superheated 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



- 3 - generating device. Means for Solving the Problem[0008] To

achi eve the above object, a steam generating device according to the
present invention includes: a nmetal housing; a water supply opening
that supplies water into the housing;, a steam generating heater that
is enbedded in a |lower portion of the hbusing and vaporizes the water
supplied fromthe water supply opening; a steamtenperature raising
heat er that i shali siposeferbgvientpeeatsre amtlye henatrigndidrealiap, toaihdy sfruoimre,
an inner wall of the housing by a predeterm ned distance and rai ses

tenperature ofort b@:ﬁﬁl@@rrhg@ ReEALELBYhehRogdiaa N Fenaeat dMan heak@hum die
and an outlet fromwhich superheated steam generated by the steam

tenperature r@éﬁ;ﬁ/ﬁ et?@?s&@im%ﬁ%@%ﬁ%}?g&t?ﬁ%%hé%qg HE%\gatt g t%.%‘ip%{tg}'e lower

structure, when I'S Su ousing fromt

supply opening, the water. is stored in a bottomportion of the
housi ng and s?%ﬂarm@méﬁélr i dteoyn (IRBPEFAtYFH GIsE h@a@fﬁﬁaﬁ&éﬁ%#ﬂ&@t G 2

heater. The steam generated rises in the housing and is further

rai sed in tenmpanpéabechighbetshemoeCenper ature raising heater that is
di sposed away fromthe inner wall of the hosing by the predeterm ned

G stance g2, ekt U Sy SHPgLical g ST LS Jerel st and L

t he steam generating devi ce having the above structure according to

the present i Aveltinto twepreserimnyenipatinaides & partijencnambst fbat fozms a

a tenperature |ower than a softening tenperature of the housing; and

L ihgh: '; eam t enperat path whidi ggides dhestegengsatreedlivatheadteantgenperiatgui@ter
through the steam temperature raising heater to the outlet. According to this
structure, the steam generated in the lower portion of the housing by the
steam generating heater flows through the steam path formed by the
partition member, is further raised in temperature by the steam temperature
raising heater and is guided to the outlet.

[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.



- 4 - than the softening tenperature of the housing. According to

this structure, for exanple, in a case where the housing is forned of
an alum num di e casting, the steam generating heater generates heat

at a tenperature |lower than 400C and the steamtenperature raising
heat er generates heat at a tenperature higher than 400C.

[ 0011] Besi des, the steam generating device having the above structure
accor di notid] t he pededed, inntlenticom gendératiag devpes thatvirgn therbeve tshaicture
forms a steam path which gui des the steam generated by the steam
generating hegd®rdinrougle $BsstieashiisAPeladtd@® pAhShndcheateentRstdBy
outlet. According to this structure, the steamgenerated in the |ower
portion of t ks . S rating. heater flows through

t he st eam pat e%#ﬁ\g@gblggg%giabsaﬁoﬁll%t%]dgﬁ%%e%%%ér}%}@s' further raised in
tenperature by the steamtenperature raising heater and js guided to
the out|éP14 00121%%%5%%51}1 Hie pivars seBerRbeselelich Jayig e ﬁgW‘?@tft‘ﬁé‘ﬂe
above structure according to the present invention, the partition
menber encl osegortiegstodhmpresepé imvanteor. diegt rayidientaert thepadiitpogeember is
away fromthe inner wall of the housing; and the steam path is forned
bet ween the hpigdkenehanthd heaugpagtiti on menber. According to this
structure, the steamgenerated in the |ower portion of the housing by

the steampgsner at i pekiheatigr nid Qwanpgm@[%ﬁn%h&e&@é tHal A 20 1B EBEYe aficture

the inner wall and flows into a space encldsed by the hartition

menber. The steamfl ow into.the space; encl osed the partition

member i Turtaering Sehd e et e T MenE e b e s Pt or en

rai sing heater, then, js guided to the outlet, - 5 - [0013]Besi des,

in the steam Y8FEREM AdonandherpartiignRembebisdosmedaf skadnkese siegl-ng

to the present invention, the steampath in the space encl osed by the

partiti of®od6hber iBedideneigt the beasegpeenaiting. d§0cd 4jaBosy des abbwe tstieicture

st eam generati ng devi ce having the above structure
according to the present invention, a surface of the partition member which
taces the steam femperature raising heater is formed to have a dark color.
According to this structure, the partiion 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 femperature 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, heat resistance of the partition
menber is higher than the housing. [0015] Besides, in the steam
generating device having the above structure according to the present

i nvention, the housing is forned of alum numor an al um num al |l oy;

and the partition menber is formed of "$tainless steel. [0016]

Besides, in the steam generating device having the above structure
accordi ng to theeopilesenforiedeptdtoniesabaymidade ddweheopiaot ivthica the ndierm
whi ch faces the steamtenperature raising heater is forned to have a

dark color. Acgersimng Ketéhis Shbsdddd eActhiRarid thRnsiarhes, aPsa! bbe
radi ant heat Trom t he steam tenperature raising heater and

temperature rise ol :LNeHoNal Ag mHbeds FERL0Sy 1Rl BGILOLEL Grith the

corrosion of a junttion portion o

partition menpber and the housing is prevented., [0017 esides, in

Phe. st eam gendrilePiE Gy el Feitng s THB SRR iy e de bt rign of
the present invention, the partition nmenber is provided with a fin

for heat exchi@gbousiogowtierry the stéfing gemetating dpateneis seiohaildddis nigsposed
along the partition nenber perforns heat exchange with heat that is

conduct ed fromvanérost danmicenpiezatifaeer ai si ng heater to the fin.
[ 0018] Besi des, in the steam generating device having the above

struct urgoagpor di NGediQed RERKESENL vibAYEHALE tcﬁ‘tlﬁl‘%feé&?t i2fefifi6n includes:
housi ng through which - 6 - the outlet is fornmed protrudes beyond

t he | ower porgio ere the stea ner at i ater is_enbedded.

rccor ding o T et Belhe AR FRETRbEN s S R P gt room

form ng surface of the outlet faced with the heat room and the |ike

i nto whi ch t NGRS PENAFS 8 leapgnpiedal tt%gewmicegr?&d%wy lothe i fopapaigeated

where the steam generating heater is enbedded is disposed away from

t he nmounti ng $ermalcen (he0dg]aesciws]atipne hokihag cievilages dox otedimin the heat

the present invention includes:
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



t he steam generating device having each of the above structures; a
heat room that houses a food material to be cooked and is supplied
W th superheated steamfromthe outlet; a circulation fan that
circulates the steamin the heat room and a circul ation heater that
heats the steamcirculated by the circulation fan. According to this
structure, the superheated steamis supplied fromthe steam

gener ati ng deuipeehéated stdaen hewingrooem paratlire héglerpbaheht ednedraamal s
circulated by the circulation fan, so that cooking is performed. The

st eam ci[ro@ghﬁt ed byedifies, Chdcordiaki e 4 apokinghaatrd by thBepfdsesuliatd@ibn,
heater, so that the steamis kept at a predeterm ned tenperature.

Advant ages ofy,t gl ”%ﬁﬁ%{/h%ﬁ!&e{dﬁﬂ@t@&éccﬂéﬂhgg a O’[e?rli}ieé‘g g%ﬁg}gegf“{?ﬁn the

devi ce of the present , a stéam genera eat er

enbedded in a | ower, portion of. a .housi and a steamt erature

oSt ng. heat GioREnBRhLb S aRay T i S eaneh Ol BFSLHE avig pod
a predeterm ned distance, so that it is possible to curb tenperature
rise of the howkimg even if the tenperature of the steamtenperature
rai sing heater is raised. Accordingly, it is possible to flow out -

7 - super heat BaefDesdni pavh bf tlee Deapdigat ure hi gher than the
conventional. [0021] Besides, according to a cooking device of the
present. jopyent | on,[g@%catﬁ%ed %_ﬂ%%&@ts%m%@aan&mdh%ae@ﬁeea&%mh "B a first
hi gher than the convéntional i's supplied Tnto a heat room It s

possi ble to perform good .cooking., .Brief Description of the Draw ngs

[ 0022] [ Fi g. ﬁmfzgd%n%}toﬁttﬁ\e/ipéweglﬁ W?{gm&'cooki ng device according to

a first enbodi ment _of the present jnvention. [Fig. .2] is a left
si de vi ew showi ng [h% ?dd%ﬁﬁﬁfgs Yiea” b thy coskingeddipg pocording to the
enbodi nent of the present invention. [Fig. 3] is a perspective

vi ew showi ng fitsé eodwklimgnt ef/theeprmsentigdivagtion. t he first enbodi nent 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. 8] 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. 4] is a front sectional view show ng a steam generating device
of the cooking device according to the first enbodi ment of the

present invention. [Fig. 5] is an A-A sectional viewin Fig. 4.

[Fig. 6] is a front sectional view showi ng a steam generating device
of a cooking device according to a secdhd enbodi ment of the present

i nvention. Best Mbde for Carrying Qut the Invention

[ 0023] Her ei nafectangulmepenablettipimestt sieof redre pt ésenhoisesentfood material to be
described with reference to the drawings. Fig. 1, Fig. 2, and Fig. 3

are a front viekedalh €hd hsatd@owi eW aags 87 parsRrRet fove MheWalf amd Elaaed are
cooki ng device according to a first enbodi ment, respectively.

cooki ng devi cg; apt | - -
rectangular-p§§§ﬁf%fgbﬁggg&ﬁg%F?#%%ﬁ?ago?ﬁ%k houses a food materi al

to be co In the heat..roo ays 17 on which food materials
are ol sl e ai spBete Tire o L ablied SpSBel Boteuhe poTITEG Bt
side wall 1la of the heat room 11, a steam generating device 1, which
suppl i es st eahieh sweDlirsastermomthe hephregmdit Yiarngyuties SrbuAtcadteddbalomw
t he steam generating device 1, a renovable water supply tank 20 is

di sposed. Behthedsttdnn geakertisdpliye tt ankeiR0yalde wadter swpidpltynpuaoys dlsposed.
which is connected to a water supply opening 3 (see Fig. 4) of the

st eam gener at BagindeYhe Swater! SupfiigPased 20VeRvdibe sw?%g[ h%ﬁ!\i\gl ¥l %ﬂ{qclﬁois

is nounted, the water supply tank 20 is connected ter supply

purp 21 vi 2, 2410955 SR Neo chIR L 19100RL 41,1 MRk s

water supply ég\giée 21(,) 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.



[ 0025] Behi nd 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 circunferential portion of the rear wall of the heat room 11.

In the circulation duct 12, a circul ati%n heater 15 including a

ri ng- shape sheathed heater and a circulation fan 16 are di sposed.

[ 0026] Fi g. 4 Abowsnatefinbrndf Secthomnalg i etviefddshmbit éamugpeabrmtrivng or an
device 1. Besides, Fig. 5 shows an A-A sectional viewin Fig. 4. The

st eam gener at alRghid@yd QEO% bBaguR theysrdgasdlyt it ahs Hak Megh BbadcdRhdtivity.
die casting. As for the housing 2, an open surface of a box-shape

mai n- bod tion [,S,1C - r i tal.s.flxe
with a sgorog‘9 2¢; aﬁ%dé%élaé}?ets;%givgyfp%rrﬁg%eilbng?éielkoﬂ?ggn‘é h%stﬂéa HJaa#ée(rrg'é ply
of the housing 2, it is desirabl.e to use alunm num or an_ .al unm num

011 oy booauseoplps & ehuticted, Bt WaIR SHEDl RGP Rokeodh hoticis dgd at a
[0027] Through the cover portion 2b of the housing 2, the water .
suppl y openi nepigraldmitienda a vettisel dirpetion ublpt mq@u%@dmpqr@ee 28 ig.proyided
is opened at a central portion in a vertical direction. The nain-body
portion 2a i swpthoyptedlivy bhoatlgk @kt face ahe oldel whE 18atdialie hagercohe11.
side wall 1la of the heat room11. [0028] In a |lower portion of the

housi ng ho2R) St eamPENBHAL ig;ﬁgtigﬁ%? Ghe ‘horulgﬁig bng |s§lﬂ%§ génel;sflaﬁ%% r}f'ééter 4 that

heater is diSposed. The steam generating heater 4 is nolded an

enbedded in t heusi n i.n ti.ght. cont.act, with the housin 0.
Chat heat fr olCiHES peseRlRRE Pefich ¥ s ER e kbt Aene Ry Mo fedes 3
to the housing result, of . this, water dropped fromthe wate
supply openi ngwid%ﬁfﬁr@t 6?@@&&%%&%%@9%@5%@& 1¢ hidstHo Gentegt vith the
vapori zed by the heat that is conducted fromthe steam generati nf?
heater 4 to theusingsi.ngp 2hatbeehftonsttbamteamgesreratieg hep@e29]iA efficiently
form ng surface of the outlet 8 is so disposed as to protrude beyond

the | ower portoduméd thehenbosiing 22 Ashefeeulthd thiscamtgedenabd fhhelé eater
4 is enbedded. Accordingly, the | ower portion of the housing 2 that

is heated to g;huighshenper at yre Ly-ddhen sl eungsnsgsald t inleS 2
di sposed away 1}}&(’)%1 ?%e wal i surface ha of thecgﬁegtﬁ% gg?f)fﬁ.@ %Eugm‘:’ 21

result of thi it 1 bl e ta.sinplhify a: heaf-r
of the heat r BaRtrEd PRSI TRAE S sBR btk R E
t t t i Si

St eam tenper atou{h% hroatllssirllgn 9, so that steam is generated.

3530 A AL RLAES o

[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



heaters 5 that include a sheathed heater forned into a spiral shape
are disposed in such a way that they are arranged into a plurality of
lines ina - 10 - left-to-right direction. The steamtenperature

rai sing heater 5 is nounted in the housing 2 by neans of a flange
portion 5a that is a non-heat generatind portion; and a heat

generating portion is disposed away froman inner wall of the housing
2 by a predet eefirtmeighdidsteation. TheG3EnAtempdrathe stisamiteatqred & moanted in
rai sing heater 5, a box-shape partition nenber 7 which has an opened

upper surface thfthoRBRIg05 @y hbenSbPamfdrgeReiabtre fiak 3¢ Aheaber gderSting
di sposed. The outl et is fornmed into a cylindrical shape that

penetrates th 111 : . i t SRO i
over port i on PorapeteEd pEELRRIerd i ol Rt Blsell dles frBRORE frldh vl of
partition me r.-7is s orted with ortion thereof joined to the
housi ng 2; amﬁﬁpgﬁw&%ﬁw %ﬁ?@ﬁ?%i‘ﬁﬁ?rn%ll of the housing 2 by
a predeternm ned distance. As a result of this, a steampath 6, which
gui des st @dhlf rom ¥rHeundvee siram itempetatutrertisingiliegte .02 boesbaps partdion
through the steamtenperature raising heater 5, is forned. [0032] The

steam path 6 imehbeley. wirichuh®y apabpefal aifiper deirfdre pad tdidlesesnEeream
7; and an inner path 6b inside the partition nmenber 7. The outer path

6a and the i n_@@lﬁp@?&tﬁreﬁ%ﬁﬁ%@hf@tﬁ iy cﬂi@pgs%ﬁh PhdSutRl #Ns UBPREICREo a
of the partition nmenber 7; and the outlet 8 is disposed in the | ower

of this, the SAPROTERGHIG Crhacet Bt nbbir-otRefigRahe! 7 ML STtols is

hei ght of the housing 2 even at the_shortest. [0033] The partition

member 7 i's fGiTRSHCRT S IRMIEAIPOBHOR of R COMAY IRgl HEAMPEBPL T ahgsales, the

hi gher than the housing 2; and it is nore desirable to use stainless
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 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 nenBér 7 absorbs radi ant heat from
the steamtenperature raising heater 5 and tenperature rise of the
housing 2 is smebedd Bbsi des, that eotr ekgdlient cor ramsi@ivofresisfanmet hod heat
portion of different netals between the partition nenber 7 and the

housing 2 is pseuhented:. HEA3AkstHthBlaeROKbIthdey i1k R BArfhbe of the
above structure, the water supply tank 20 in which water is stored is

mounted, a fopd.JBLer S - e kg i
started. V%enﬁfgrﬁe coo e?Ilrlllg);éri g% ggﬁg‘g& ﬂ%@ﬁﬁéﬁ%?@gﬁ%&ﬁ%@%%ﬂéP%Iatser 5, 50
driven, then, ,the.steam generating heater 4,and the steam tenperatur
Fai sing heat o BEcSHIGl [WRREF 17 SaGnRIFH FHCE LAk REUNT S Bipf e
the steam generating device 1 fromthe water supply opening 3 by the
wat er supply plificnmesmbkfiohabisybamdinnbhe®. rpEOEE] Sthenviamgeraiupp riisinhg
into the housing 2 is stored in the |ower portion of the housing 2

and vapor i zedhistet bendtteampegenes aist o tichdesing 2 iseuihal. BRsrRA e ctrolytic
generated. At this tinme, the steam generating heater 4 generates heat

at a tenper at ¢,80digMe5t hNAMBOROHERIYNNGf IBIBRIAL MEetO ThetPeNAUE! PAtidion
Besi des, the steamtenperature raising heater 5 is away fromthe

housing 2 and_insul om.t he housin $y the partition nenber 7,

so that the steam Tz}n%g? gliaug]%usrlgg ilﬁé)r%‘geé%% "5 generates heat at a

tenperature higher_than the saftenin te,npeﬁat re of the housing 2.

- 12 - [&6@6 For eWal @005ins devisedOvparas the ahevs Figcire.the grakes sapply

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

400C. Accor di iagiky20 revhick water iststemtd e nerattedge Feat matetialéepicedion the

to vaporize the water, the steam generating heater 4 generates heat

at about 200Grapgsimtespokingnk @ieel. 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.



hi gh-t enperature superheated steam the steamtenperature raising
heater 5 generates heat at about 600C. [0037] The steam generated in
the I ower portion of the housing 2 rises in the steampath 6 as shown
by an arrow Cl; and flows through the outer path 6a outside the
partition nmenber 7 as shown by an arrow?C2. The steam fl owi ng through
the outer path 6a perforns heat exchange with the partition nenber 7

t hat absi®0BS] t he riaai emmpleain & rase terstleahvtdnpériatiormed aif siwginum or
heater 5. Besides, the steamflow ng through the outer path 6a
perforns heat a@whangﬁnvmwy tthe sPRERINOeZ perftrb 3l abBet hees]. NGcRrdSigly,
cooled. Incidentally, a fin for heat exchange may be di sposed on an

outer surface of the partition nmenber or on,an jnner wall of th
housi ng 2. AR Pt SBe ﬁ?%erarlpﬁgeab%s%rlms PRV} tRp¥aRAsI4eh eraler, the

exchange efficiency. [0038] The steamflow ng into the inside of the
partition menfieam7geneoatingbeaippérgeperatéohegjodsbdond0RiH Brstdass & pfoduce
steam pressure and is guided to the outlet 8. At this time, the steam

per forns heath ﬁr{}ﬂﬁaiﬂré By &Heﬁﬂﬁf %tga'ﬁlf e 51%5 Igéalﬁ{ﬁcf% rgﬁlﬂmﬁpﬁér 5

7 and the stea rature taising heatér
t enperature. uper heat ed steam is generated and

ult of t
suppl i ed froncretnr? atga?up@iiatgaq%tpﬁg GrSIeat room 11 as shown by an arrow

C3. The fin for heat exchange may be di sposed on the inner surface of
- 13 - t9e@3phrti tiBhe seahepentrafedOidofhithewko pd i@t ef tled housinhe tisayinlhe
i s cooked by the superheated steam supplied into the heat room 11.

Besi des, the ateamdif d Resheph Wyosaibvf £aVend Wlovst eoGhk GHé ehte%ath 6a

duct 12 via the air inlet 14 by the driving of the circuiation f

16. The stea rcul 2

the circul at %Lﬁlgs%@a{mrﬁ#é? gn é%g’\%gz a%%th%wrfogoy g ﬁcatrﬁeatdzrsggl%a%%?wowmg
the spew outlet 1 As a res hi s teamin the heat room
11 is kept at ‘&0 31@&%%8?%@@5“%@ asﬂarleatﬁ AESR §hh getiiqmgember
present enbodi nent, the steam generating heater 4 is enbedded in the

| ower portion’ éhaft%@Ohlaﬂjﬁimgadzanfalm@ttfnenstbeamatreﬁ@ieparajrlee raibigigrigpater 5.
heater 5 is disposed away fromthe inner wall of the housing 2 by the
predet er m nedBelid¢ante steam floatng thiosghahes bhtes fatch 6urgerfeenpdicat uxehange
rise of the housing 2 even if the terrperature of the steam

ot st {oLa 1, Mk 2 s raprkngh o ooy P

higher than tfig, 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 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



conventional. As a result of this, it is possible to perform good
cooking. [0041] Besides, the steam generating heater 4 generates
heat at a tenperature |lower than the softening tenperature of the
housi ng 2; and the steamtenperature raising heater 5 generates heat
at a tenperature higher than the softéﬁ?ﬁg tenperature of the housing
2, so that it is possible to prevent thermal deformation of the
housi ng 2 andtbeasirfijiogenember?t he hi gh-t enperature superheat ed steam
[ 0042] Besi des, the steam path 6, which guides the steam generated by

the - 1@039pt eam Deoés@l nmidehgadRithd tiag 1he esdledtbiBtidb@phetRE steam
steam tenperature raising heater 5, is fornmed by the partition nenber

7. Accordingl %Cptq}{/ed}' @S hBhErdbth 9%.%&@8?5‘?‘ tﬁ%?{/ﬁh?ﬂfn Eﬂylﬁéﬂ!}oé‘ﬁf £ flows

the steamdire ows out fromthe outlet hout fTow n

t hrough the steam,tenperature .rajsing. heater. 5 fromthe | ower. porti.o
of the housi nﬁl?%;thﬁngﬁgﬁ 107 SBH{er]g‘t glel ﬁge sadﬁelflieeta?édb%t%ﬁ\rgﬁm ng of he
[ 0043] Besides, the partition menber 7 _encloses the steamtenperature
rai si ng heat efir@lghantiaa par The seemeliowing theoughs gis siiculadipns Ao tLRels
inner wall of the housing 2, so that it is possible to prevent
overheat of theatbdlsi tie 2ircBesibddssatéhes shdaspdbalvwut hneugle hbe sbeaml
path 6 (outer path 6a) between the housing 2 and the partition nmenber

7 to cool thefhRUBIeNGhedv ofiflet NRLAL b rbSulPOS Shik! Bet QedMihhBE HUBYESh 11 is
over heat of the housing 2. [0044] Besi des, the surface of the

partition ne J 0 tenperature raising heater 5
is formed ton%;{}éﬂgvg(}lgg e%@#%érsc% {egf;pfrhgtﬁg} he partition nmenber 7 is

able to ghsqorb the radi.ant heat fromthe steamtenperature rajsi

heat er 5%681 ur t heftCpdiEh o gi’ﬁePﬁ%&Pt SFﬁ{ BlisiRg AN SEILEELE Bga’fﬁ%‘*
possi bl e to prevent electrolytic corrosion of a junction portion of

di fferent netil stheddednin hidiepdewer i pertivantsdr the drdising hoasidnghe. steam
[ 0045] Next, Fig. 6 is a front sectional view showi ng a steam

gener ati ng dewngesraacerdisigg theaters®dontisprdeddiwentirah theeinneeseall of the
i nvention. For conveni ence of description, the sane portions as the

first enbodi NEAlsiSHOMhY Bhé NBeAPRYRI MDD didahe, Fi@ that & & 134563 &8 Qb
the sane reference nunbers. The shape of the partition nmenber 7 in

the present efé?r%grgﬁﬂg 1i8s 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



- 15 - different fromthe first enbodi nent. The other portions are

the sane as the first enbodi nent. [0046] The partition nenber 7 is
formed into an eddy shape with a portion of the |lower surface in

front section opened; and the steampath 6 is formed to be serpentine
into a U shape by the partition menber 12- The steam generated in the

| ower portion of the housing 2 rises in the steampath 6: part of the
steam f | ows i pteemnt lgenémsingehertet Hetqalid ichitleh dretweigh7thenkichm tédeperature
remai ning steamcirculates in the outside of the partition nmenber 7,

then, flows imisinghRedtBsisdas abrhbe WBARKS tHLAtBRMBGMbEr 1 0RA4ddrSndy, it is
result of this, the average path length of the steampath 6 is

| engt hened t I 1RS; -0 r t i . f Ui

that it is po g%%ﬁ% %Oo]blrérﬁgggisseﬁ({}ﬁeehth@g?é?%(gﬂ%ﬁgethtgpsg%mo@%lﬁgzgto g‘}a%n? ut
Accordingly, Lt i ossj ble to, obtain.the sa ffects as in the .
first embodi n@‘ﬁfﬂ ihg %Jt’l%iﬁ?%gpy‘?%ﬁ@?% gi%ﬁﬁ?énhé%@é’arasttléﬁ-‘aﬁ?mng
fromthe outlet 8. [0048]1n the present enbodinent, the partition
nmenber 7 is foeaed 5 foe the lewey pordpe of nhe Hovsinge; sedtiwaly howeeksr the
the steam path 6 may be forned to be serpentine by disposing the

outl et 8 on osepahetfed dtgaant and the rear and by forming a portion of
the upper surface into an eddy shape in top section. Besides, by

al t er nat gdoagpr ot r Uﬂbﬂﬁeé,hgnét’"ﬁéalrtiﬁldﬁf Henhd:0M LHEIRPPARET SeRAN ttéﬂl%@ll;héure

menber 7, thée steam path t 1s serpentine into an S shape nm

a
f d, he .s: 1S, i N h
CEERGE S L SR T e e

invention is applicable to a steam generat devi ce tha
w%?l of t%e housing 2, so t%at % 1 'Lpegto prevent overheat of the housing

1s possi
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



generates superheated steam and to a cooki ng device that uses the
steam generating device. List of Reference Synbols [0050]1 steam
generating device 2 housing 3 water supply opening 4 steam generating
heater 5 steamtenperature raising heater 6 steampath 7 partition
menber 8 outlet 10 cooking device 11 héat room

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 fimes 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



12 circul ation duct 13 spew outlet 14 air inlet 15 circul ation heater
16 circulation fan 20 water supply tank 21 water supply punmp - 17 -
CLAIMS [1.1 A steam generating device conprising: a netal housing;

- 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 air inlet

15 circulation heater

16 circulation fan

20 water supply tank

21 water supply pump



a water supply opening that supplies water into the housing; a
steam generating heater that is enbedded in a | ower portion of the
housi ng and vaporizes the water supplied fromthe water supply

openi ng; a steamtenperature raising heater that is disposed
above the steam generating heater, away’froman inner wall of the
housi ng by a predeterm ned distance and rai ses tenperature of the
steam generated by the steam generating heater; and an outl et
from whi ch superheated steam generated by the steam tenperature

rai sing heater flows out. [2.] The sgeamsgenerating devi ce according
to claim1, wherein the steam generating heater generates heat

at a tenperature | r.th softening. tenperature of the housing;
and nP%L§*§%33ﬁ§¥§ﬁ88§§Gﬁ%§‘Fﬁ% Pﬁg%heater generates heat at a
tenperature higher than the softening tenperature of the housing.
[3.] The steam gendPHRn3PWfeY%ce according to claim1, further
conpri si ng a partition menber that forms a steam path which
gui des t he steam gemaeten sy cpheing ibahswepléasawvateg ihisatherhavsigugh t he
steam tenperature raising heater to the outlet. [4.] The steam
generating devi ce acenntigpgetating! ledatdr3thawieegibddded 18 a lower portion of the
housing and vaporizes the water supplied from the water supply opening;
a steam temperature raising heater that is disposed above the steam
generating heater, away from an inner wall of the housing by a
predetermined distance and 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.
[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, further comprising
a partition member that forms a steam path which guides the steam
generated by the steam generating heater through the steam temperature

raising heater to the outlet.

[4.] The steam generating device according to claim 3, wherein



the partition menber encloses the steamtenperature raising heater;

i s disposed away fromthe inner wall of the housing; and the steam
path is fornmed between the housing and the partition nenber. [5.] The
st eam generating device according to claim4, wherein the steam path
in a space enclosed by the partition mdfiber is formed to be

serpentine [6.] The steam generating device according to claim 3,

wher ei n heat resi stteneetitibntthempar titloees thendterm itsmpeghiere tdisingtheater; is
housing. [7.] The steam generating device according to claim®6,

wherein the h@idpbsih asrakofpRAIQf {13hdiMvallbOthedRoadiEl BHA @lel S¥amapsth is
the partition nmenber is formed of stainless steel. f8.] The steam

generating d%!gr eedar?e‘%ﬁ;egh'%ﬂe E@H&'n%iarﬂd:"r e ‘Eiﬁb{% feriffbd ace of the

partition me whi c aces e Steam n%era urerai'sing heater is
formed t ve a dark color. [9.] The steam generating device

accor di ng‘i-f@h‘eﬁﬁaﬁa BENGIRERG RVICR@ AP FoRINBbAHITE br ovi ded wi th a
fin for heat exchange. [10.] The steam generating device according to
claim 1, wherein athsutttamepash inhkestroasingtpsed iouidle petitintmembet fietoringd
formed protrudes beyond the | ower portion where the steam

generating heatles sérpearibedded. [111 A cooking device conprising: the
st eam generati ng device according to any one of clainms 1 to 10;

a heat rgp BB@%eaﬁPg&?e%aﬁnfv%@ic@%%fcﬁhgTt@cpﬁmca‘?%l?éjreﬁ{‘d i's supplied
with superheated st8am fromthe outlet:

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 3, wherein
a surface of the partition member which faces the steam temperature raising
heater is formed 1o have a dark color.
[9.] The steam generating device according to claim 3, 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;



- 19 - acirculation fan that circulates steamin the heat room and
a circulation heater that heats the steamcircul ated by the
circul ation

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

fan.



