- 1 - DESCRIPTION Title of the Inventi on STEAM GENERATI NG DEVI CE AND COOKER
Techni cal Field [0001] The present invention relates to a steam generating
devi ce that generates steam and a cooker using the same. Background Art

[ 0002] Pat ent Document 1 discloses a cooker using a steam generating device
according to the conventional technique. In this cooker, the steam generating
device is installed on an outer wall of "a heat i ng chanber that houses an

obj ect to be cooked. The steam generating device has a housing nade of a die
casting of a netal such as alum nugk %ﬁ% gﬁ\zsi ng i ncludes a box-shaped main
body portion having an open surfac D Ae8urface thereof and a lid portion
that covers the open surface, so that a cavity is forned inside the housing.
[0003] I n the majn b ortion, a steam generating heater is enbedded by

mol di ng in uppeklﬂﬁﬁgg‘gg&@mﬁ/all surfaces thereof, and a water supply port is
formed at a CenBSEEAPAFENERATINGDBEVICE Avdd COOREReof in the vertical direction.
The water supply port is connected to a water supply tank via a water supply
punp so that water is supplied into the housing through the water supply port.
At an upper por te@nicgifFidihe |id portion, an ejection port for ejecting steamis
provi ded s to fage toward the inside of the heating.chanber. Furthernore,
Pt he e oBBay por (R BHSCLBFHPRIES 1bf i F ol ey LR ARG s il o

t enper at ur e sensata dobladr ueet ®etamet he tenperature in the housing are provided.
Some of the fins are each disposed so as to cover the |ower side of the

ej ection port. [0004] When water is supplied into the steam generating device
t hrough t he wat @ackgtoppd yrtport, the water is stored in a bottom portion of the

housi ng, a eam i ner at ed by. drivin f the steam gener.ati heater. The
st eam t hus n@%@@r at eaﬁag”ggﬁ?ﬁlém “ﬁ Hﬁ‘@aﬁgﬁgi %&E?rousér% TH c %ﬂt%{:"?g \%ng‘gﬁ t he
hi ghl y- heat ed hausidag tovelelcosuntioacleschaine. f imbisandket, hesstdas geuprdthedeshe@at ed. As a

result, the hi gl?sl iXS-taHl%g tog gn g&tgrawalll ofa heating chamber that houses an object to be cooked.

The steam generating device has a housing made of a die casting of a metal such as
aluminum. The housing includes a box-shaped main body portion having an open
surface on one surface thereof and a Iid portion that covers the open surface, so that a
cavity is formed inside the housing.

[0003] In the main body portion, a steam generating heater is embedded by molding in
upper and lower wall surfaces thereof, and a water supply port is formed at a center
portion of a side wall thereof in the vertical direction. The water supply port is
connected to a water supply tank via a water supply pump so that water is supplied
into the housing through the water supply port. At an upper portion of the lid portion,
an ejection port for ejecting steam is provided so as to face toward the inside of the
heating chamber. Furthermore, in the main body porticn, a plurality of fins for heat
exchange and a temperature sensor that detects the temperature in the housing are
provided. Some of the fins are each disposed so as to cover the lower side of the
gjection port.

[0004] When water is supplied into the steam generating device through the water
supply port, the water is stored in a bottom portion of the bousing, and steam is
generated by driving of the steam generating heater. The steam thus genecrated
ascends in the housing to come in contact with the highly-heated housing wall

surfaces and fins and thus is further heated. As a result, the highly-heated steam is



- 2 - ejected into the heating chanber via the ejection port. Using the steam
thus supplied into the heating chanber, an object to be cooked is cooked.

[ 0005] The steam generating device is continuously supplied with water at a
predeterm ned flow rate by the water supply punp, and the tenperature in the
housing is nonitored by the tenperature sensor. Heating by the steam
generating heater causes water in the Housing to be evaporated, and when the
tenperature in the housing beconmes higher than a predeterm ned tenperature,
the steam generating heater is deactivated. Wen, in consequence of water
supply, the tenpistied mtoghs hvatitgechprobes viadhepus Boresert oleing thia sisam Hws ekt er m ned
tenperature, th . i i i These operations are
performed in re%éi%gg%%%g%ﬁrh@%gﬁggég %&Ogﬁ‘g\/\ﬁégﬁt steamis ejected through
the ej ecti df0fpdrt. L[Thst stefm @eremating néevipat ie rrontifupeshasuppdied oob6raParkert Docunent
1: JP-A-2006-84 2 I Ei Jageeci e I nvention
Techni cal Probl g%s?et_]:?)%g f&%éé}?bl Raﬁ?%r%uﬁgyg%ggggﬁ}pggd co#\fgglfsigﬂgnal st eam
generating devi demonippdyvsr the\ipmperatyrs seuser: | Hgdg |ty e pisin egngsifing Heatiat er suppl y
punp, and the sLeam RG] AL hiind B adofydahlSfheO B Rllp-ARREARGRN t he
tenperature in the housing. Because Q? this, water may accunulate to a | arge
amount in the hoeesmag higheri thep a pridaternfipednienprssivieh e SteRNcgEAEZalepisy sheat er i s
started to be dry 0 : ' j LI, has been a
probl emthat, i gh%mmé&bayg?ﬂ}iﬁcﬁﬁghﬁf g@i&%%ﬁ e&,ﬁ%@?ﬁg@t&}g@ﬁ%gﬁ ?J gusg%gboi | and
bunpi ng t her eof bereway Pwer Fhan wkst eredeigsnived tegperatu: difgticarhecnaidns Il port to | eak
into the heati n%@éaan’@&ecop%ﬁabns\%?é&ffoénﬁaM&ateafcggésh&ab@eaitb%mer through
the ejection port causes water to adhere to an object to be cooked, resulting
in a failure toisfidsicd hEougbdieicitgiamnor- a good result. Particularly in a case
where hard water is supplied through the water supply port, since bunping
thereof is highly likely to occur, spurting out of the water through the

ej ection port oletfiCiEHO consi derabl e degree. [0008] Furthernore, if power
supply to the stermigenRgrati ng heater is reduced, the - 3 - evaporation
anount with respect to the amount of water suppljed fromthe water supply punp
i s decr ease@oqﬁj Péﬁﬁ’?:tl?oﬁm’&"é‘%é:,JPt‘ArT%O%Eﬁﬁ?gr{Baﬁe%? F?c?? i:’If‘it-:':?if”é I#'Lg'c?sa temperat ure at

whi ch the steam generating heater is deactivated and is continuously supplied
with water. It gas al ngh??Ten a problemthat this causes water to overfl ow

t hrough t he ej ectPBA™Y Y§%°8ak into the heating chanber _
Technical Problems
[0007] According to the above-described conventional steam generating device,

however, water is continuously supplied by the water supply pump, and the steam
generating heater is turned on/off depending on the temperature in the housing.
Because of this, water may accumulate to a large amount in the housing during a time
from when the steam generating heater is started to be driven fo when a heated state
thereof is attained. It has been a problem that, in this case, if the water in the housing
comes to a boil and bumping thereof occurs, the water spurts out through the ejection
port to leak into the heating chamber. Such water leakage into the heating chamber
through the ejection port causes water to adhere to an object to be cooked, resulting in
a failure to achieve cooking with a good result. Particularly in a case where hard
water is supplied through the water supply port, since bumping thereof is highly likely
to occur, spurting out of the water through the ejection port occurs to a considerable
degree.

[0008] Furthermore, if power supply to the steam generating heater is reduced, the



[ 0009] Furt hernore, anong the fins, the ones each disposed on the |ower side of
the ejection port are provided in the nmain body portion having the steam
generating heater and thus are maintained at a high tenperature_ Because of
this, when bunping of water accunulated in the housing occurs under heating by
the steam generating heater and thus carries the water up on the fins, water
droplets thereby fornmed on the fins aré-brought to a bunping state again. It
has al so been a problemthat this causes water to spurt out through the
ejection port to leak into the heating chanber. [0010]1t is an object of the
present inventi ewp@re’ﬂqarmque“’&h sespesiniq) vercrriing ey werlieRdione te WiEvent wat er
| eakage through,apy,ehagt c%@re&g(ﬁt 16 Qe GR!0 She AoRfiid L ORkBLakRI N L he
same. Sol ution to ¢l I'ens [0011]In order to achieve ove-descri bed
obj ect, a steantigelridythe steayp mﬁa@@ Iweicos drasgvates hé %ﬂ@yewﬂy fiuﬁBJe’ﬁth@n i ncl udes:
a housi ng_havi NG, Cavhd Yush MRLAE prBIAHE! nSUBRLY wRRE to Hiflow] SRl N O e
housing; a water supply unit t fp supplies water into the housing through the
wat er supply pofketioa pett wdepkddpeehedtingcleheler that is enbedded in the housing
and evapor wat er e r I ction port
that is opzﬁrﬁ?%t 0 th%ﬁﬁgﬁé{engn&géﬂy%oﬁgﬁn%mﬁﬁ% dm?td %gr%ﬁé%ﬂg&cartsgdg Ogj;t/}ﬁt he steam
generati ng heat eiectios peit ér@m@dldeémdhemvehwar?aﬂ@p saving{BoFcahgserd@e detiy a

tenperature in EJEbethnsoél%'n{bgnmﬂéa ot B tt@ﬁﬁ@r&ﬁ@e@&mg oA GBen WG bre
tenmperature in the housing becones gher than a predeterm ned ‘driving

t enperature, t hé/aWE@Cé\’m@%iﬁibehqu%mg %CCBP %ﬁhﬂawmwnﬁr%é‘t@ﬁﬁfur ein the

housi ng beconesaﬁ@tﬂﬁ‘s"caﬁi&@ﬁc%af&@;g@ﬂtﬁémﬁ%gtmdﬁéﬁ&éfh@x’eb)pﬁrr&c%r&%@ﬁdd%& | ower than
the driving terrger ature, the water su}gg{ﬁﬁbum t is deactivated. [0012] Accordi ng

to this confi guPRrgHip amﬁlg\&ﬁfeeﬁgmils p depniamrablenhigat e &auptg “MelF Bugh t he

wat er supply poggt urttliﬁtt@fo'u%ﬂt!ﬂgq@étmﬁﬁ&t%&aﬁﬁm@eﬁ@lﬁéa&’mglmalnbert he water is stored in
a bottom portlon of the housin and steamis generated by drjvi nq of the

steam - 4 90Wéner atlf ﬁgﬁnkfe’ﬁﬁe?fgthq'ﬁ’é’s@f BAFRUOR (P BAR A steem gﬁ%‘eéae‘ﬁ%léle‘i‘i‘i’ t he

housi ng and t hefhat & @leR&i Qaltet BAEOMA L REarefREdD R Y dctingBrRmtedPesoatur e in the
housi ng i s noni toreg by the tenperature sensor, and when the tenperature
becones hi gher UH¥hOEHECdri vi ng t enperature, water is supplied fromthe water
supply unit. Wen, in consequence of water supply, the tenperature in the
housing i s decr %alsed agjﬁ ones | ower than the deactivation tenperature, the
wat er supply unPPiRIEEdTIRFed. [0013] Furthernore, in the present invention,
in the steapopgner atinngddaviacideveomht iagsieeaidscabedatigace, a t:tlmn deactiny devicn

mperature | Seloh b STBRLIA RIS AR et ST R
mai nt ai ned at asipeiyy@rahd isopan givethe ﬁlbmmgﬂ.@@atéi: supply unit that supphes water into
the housing through the water supply port; a steam generating heater that is embedded
in the housing and evaporates water supplied through the water supply port; an
ejection port that is open into the housing and through which steam generated by the
steam generating heater is ejected; and a temperature sensor that detects a temperature
in the housing. In the steam generating device, when the temperature in the housing
becomes higher than a predetermined driving temperature, the water supply unit is
driven, and when the temperature in the housing becomes lower than a predetermined
deactivation temperature lower than the driving temperature, the water supply unit is
deactivated.
[0012] According to this configuration, when water is supplied into the housing
through the water supply port by driving of the water supply unit, the water is stored

in a bottom portion of the housing, and steam is generated by driving of the steam



[ 0014] Furthernore, a steam generating device according to the present

i nvention includes: a housing that includes a box-shaped netallic main body
portion having an open surface and a lid portion that covers the open surface,
so that a cavity is fornmed inside the housing; a water supply port through
which water is supplied into the housing; a steamgenerating heater that is
enbedded in the nmain body portion and -eMaporates watcr supplied through the
wat er supply port; an ejection port that is open into the main body portion at
a |l evel above the level of the steam generating heater and through which steam
gener at ed by t heestaegrhgémereishgmbédat emerasdejseotdsed; thamdusngbirdckémy porti on

that is disposedq. I o) and. ; heat er so
as to extend frgeg?@é}%ﬁ&dﬁgg?ﬁﬁﬁ&%o%thﬁg&uéfC| m%%@gﬁ&gﬁ@%%ﬁg@&%}ﬁﬂof the main
body portion. [ G@bEhocemshingnd whethits conératgier bacomes, highee rthavatberdriviigsuppl i ed
into the housin : I e ' in the
bottom portion %fﬁp%@%gﬁé?ﬁa%gﬁfdﬁ%‘g]gn‘%feggﬁd%ﬁe#gt eﬁﬂ%ngﬁnd&rolﬁi/eﬁ%ég%% the steam
gener at i ng heat esnter Sipplysthewmptrhius igtndreingds desreesed snd ecethes i diepgieand then is

ej ected through 2 o] ect ] I 3 been brought to a bunping
state in the bog%%ﬁ$§g%%&@%ﬁggﬂéégmﬁgﬁgﬁgaﬂgi&%ﬁgag?éan1gene(ating heater, is
bl ocked by PBB]bl ocKfurtherporet iimrthe Tinesels! owokitioy porthd sitarexgcaereidnst domet he | d
portion at a teppes r ; t %gaﬂ {oBerQREY portion,
and thus droplets éﬁrte%aaf%dr?{)’hé’t&c%glgatoggﬁ&%garﬁ!é%dg%% a%%ml% e gﬁl&% ng portion

t hr ough bunpi ng 18 Cp Aecordingtetids omfigtretidsl sedn ngepwrted with bateneREIhBUSi ng.

[ 0016] Furt her nore, i gﬂﬁi ' L8R, midyobfre steam generating device
configured as a%%ﬁg#ﬁﬁhe tﬁgﬁgg?%F%ﬂ¥?§hF%iﬁé toﬁ?he mai n body portion via a
gasket. - [50M4]Accorfirthepts, etiesmegmnfrans éavicoriccordies alk arespl oWcdds seal i ng
bet ween the mai g, RAY , ROk bt MLl Hagd@tela0id b} SHABE Bavilieal transfer
fromthe main boéy portion having the steam generating heater to the lid
portion is suppPé@%@ﬂﬁmpgbi?TFW?Wh@NﬁEW@?mPﬁP%ﬁ%ﬂBFé@ékﬁaFﬁW@Hﬁ@Bﬁﬁ-in t he

st eam gener at i NgGRVAE B SRR 4 GfceduRS, BROVRough RAudd Qaki RGupEd 198 thes
constituted by an inclined surface. ccondlngﬁto this configuration, droplets
of water that h&8usB@en SEHR RFSERIND hepierttht ihrpbadisy fbs PP PodbASEP: #i%ed by an

inclined surfacevdhQws waRiphlicaMibi}aItes QitetEp1PhAE kh BictRAMbi @At k@pdr i p i nto

t he housi ng. [Oolgggurthernnre, in the %resghgglnvention, in thqﬁgtean1
generating devi &¥0 &6y birdy@osen ghaavel PR B SR P50 SROALS %55 de surface
porti Ondpr ﬁvi dﬁdmi fhrci&gﬁ'ﬁ.&{éﬂis@@n FBURREd BNthe aehin %&iefaﬁgé héitedl @ éjefrc]:.teﬂh&lda;‘ ection
port and thus a U shape i.n _cross, section.. Accordi to this configuration,
wat er being in %f%%}%??iw@%étt%d’is%osff%‘i?ﬁ?a thyy cIpHen B‘Trb%‘l%g‘HegStB"é‘} £ 8" ¥overing t he
| oner side and had@rsaks ®isdrsd HEm tHrdidajoadhit®©the PRIty of 80 Futlhdemaire, in the
pr esent inventi(r)n&r;(il in.the steam generating device configured as above, the

ej ection port protyRfE®E into the housing and overlaps the bl ocking portion in
a planar vipws] According to this configuration, when water is supplied into the housing

through the water supply port, the water is stored in the bottom portion of the housing,
and steam is generated by driving of the steam generating heater. The steam thus
generated ascends in the housing and then is ejected through the ejection port. Water,
which has been brought to a bumping state in the bottom portion of the housing by the
steam generating heater, is blocked by the blocking portion. The blocking portion
extends from the lid portion at a temperature lower than the temperature at the main
body portion, and thus droplets of water that has been carried up on the blocking
portion through bumping drip from there on the blocking portion into the housing.
[0016] Furthermore, in the present invention, in the steam generating device

configured as above, the lid portion is joined to the main body portion via a gasket.



[ 0020] Furthernore, in the present invention, in the steam generating device
configured as above, a |lower inner wall surface of the ejection port is
inclined downward in a direction toward the Iid portion. According to this
configuration, water droplets produced inside the ejection port by
condensation resulting fromcooling flow down the |lower inner wall surface of
the ejection port to drip on the bl ockidng portion and then drip fromthe

bl ocki ng portion into the housing. [0021] Furthernore, in the present
invention, in the steam generating device configured as above, the water
supply port is provdiceth this cokfeutatioh, pior dasken profdeoredingghetveen Hiesnaobddygur at i on,

Ly 4 POr L1 Nl B 00 B DYoL, CruPASILOGLIUBNE DSBS o g R POT!

[ 0022] Furt her rmPe, in esent ‘invention, 1n the steam gen devi ce
configured as abeows, the e geoerpoe headar td e hdipetiofis swpresied. According to this
configurati the I rid [ e L nst nal, condugtl gy and thus
heat transf[ggwf]romt “g‘h‘%g’f’%’ gg&)&épyg%ﬁtorﬂﬁ a&#’nal '?%(g st ea%gg_gtr?%r ating device to
the |id portioncidigespps ebsed the bloging pOdRBjsFesmstietedrdy en aclwodleetfacaccording to
t he present inv ' ' u ' [ aL] HeYiLesDay bitheany one of
t he above-descr ?‘Eéedé&g%lﬁop%u%g;ﬂ‘%%sa?’ %Bﬁggo?%écﬁn%’g%r t%ét %ogﬁs{es a{fn object to
be cooked and i $loskippbértioh varstitutsd dnmm timlioedynrhereflepedvitofiopdhare oathe r cul ati on
fan that circul %?rl’ﬁ'. -1 ﬂ%qg i: chanber; and a convection heater that
heats steam bei %fgog%lll%?ﬁcou attéegn%gt%t e T(L:]%n%gul ation fan. According to this

conf i gur at i [8818] cooki Fugthérgioreerif oheremesenti yesoraim thmstels guppliigedeiscom t he

st eam gener at i ng geyi [ 81088 bRF LA alcd Sordn GiHiddaed Oy the
circul ation fan.gc}[%%}eﬂeggseg%g’et?ln °Ci r_ch‘f}g? e%%by_ the ci rlzoul éltlfror% fan‘ai s heat ed
by the convecti ewndiesamenesen eesh fatertlsidewil theatisstion part endphesdiss erlrpheariin
temperature. [O0QR4]) RufibdChBE fing LMnkNSRRETERTwALNVRR! BTk binfidg ot QOkeT

configured as above, respective éI)u_ty ratios o he steam generating heater and
the convection [biegledrbyathe tasking ppitied cgyripp ke lowet sidenape et sidsh opdks od i n

whi ch the steamcggpgraki ng heater is driven and a heating period in which the
convection heater is driven are_brought about in repeated cycles, .and a period
in which t N8Ot er STBBEROI R e RIFSHe VEYoBy Ht Hbo A8 dSREFPIRE I9RYISRy f or
driving the steammenrenatbig, Meaftlion JdR0RbARE akdihahohdng RidSovedk itigur at i on,
the steam generating heater and the convection heater are driven by being
suppl i ed with pHREFREPTE{ae BIEJT VEY t hat the steam generation period and the
hﬁatihng pern'ogzb]are bl;}@ﬂiﬁﬂioreiiﬁﬁuﬂlcLﬁeﬁ(&;@@&ﬁ&ﬁﬂnﬁ%“@é.ste\ﬂiegbnﬁﬂaﬁngt depier atulre in
t he housi ng becones hi gher than the. drivi enperature, the water supply unit
is driven duri némlf’%émgtaéaaﬁ?ﬂfeﬁgf"éffri aﬂefp‘@?]fg'a%% °§§Wcﬂ?°gﬁ9??3fti%dn‘®l?dz the steam
gener ati ng heat ebwnf &0 26 h FEtedtioe nemat € thel 0 pdrdorpr esending nv el ¢odfigurationt he cooker

configured as above,.at a tine.preceding the c | etion. .of cogki by a
predet er mi ned | &fHt Hi“g‘ﬁetst Prpguced H@’#agare%gﬁ??ppﬁgﬁiﬁon LSRR LTV AT re%%mr egar dl ess
of the tenperat ubding Mlotvh@whots iowgr nner wall surface of the ejection port to drip on the

blocking portion and then drip from the blocking portion into the housing.

[0021] Furthermore, in the present invention, in the steam generating device
configured as above, the water supply port is provided in the lid portion. According
to this configuration, the lid portion is cooled by water passing through the water
supply port.

[0022] Furthermore, in the present invention, in the steam generating device
configured as above, the lid portion is made of ceramic. According to this
configuration, the lid portion is decreased in thermal conductivity, and thus heat
transfer from the main body portion having the steam generating device to the lid

portion is suppressed.



[ 0027] Furthernore, in the present invention, in the cooker configured as
above, when the tenperature in the housing exceeds a predeterm ned tenperature
during the predeterm ned |l ength of tinme, the steam generating heater is
deactivated. Advantageous Effects of the Invention [0028] According to the
present invention, when the tenperature in the housing of the steam generating
devi ce becones higher than the predeteﬁwined driving tenperature, driving of
the water supply unit is started, and when the tenperature in the housing - 7
- becones | ower than_ the predeterm ned deactivation tenpeﬂgture | oner than the
driving t et ur e, FUthE™arG §Porkeotecariias (pathe presgrh pvsrtign eludes: (5188, Thus,

wat er does not agetid advetel Hivihf) @ny OkSHNGe dbliveAscdbddl d¥RfiduiMiohspaaRatidge st eam
generating heater is started to be d iveng%o when F heat ed state Hpereof is
attai ned, so t h§tmRer e ionsen b OBET thbe Fokebmdds stPRISthY Ehs e el ™% s br ought
to a bunping st akiohPoRPH iculiibn I @uOtkctlnes E@CIH OB hpdink .chdmbet;hadrore, i f
power supply to the steam generati ng, heater ig rggupe? angd the tenperature in
the housing t hu§Hvectige faes taealigleat bapgpicylated by e g latigh oy pAC T er can be
prevented from evigstheiagod, BioRidg i JeFBmR] @6iid QAPBAt s sufflies fie@nhddtaament wat er

| eakage t hrough the,%%gctiqn port, .th reg% aILowﬁn% gﬁpk'nggto.be erforned
with a good res8FYTating Bovee BpP (Heriheecbagbd GRg i grepgte @tfﬁﬁ Blton A¥ent i on, the
bl ocki ng porti omhé Seddt Wtigdaehlithaby xRk FOMIEAE] tyithe pavdctiaiheaev®r i ng t he
open surface of th najn.bgqéﬂgqgtiqn(ﬁp whi ch the steam generating heater is
enbedded, and t AL FERIGC BT BIT e dFEREdEd bet ween the ej ection port and
the steam geoerat i ngrdidéatnere, S0 ti@Spré@nteXivadrion, tif thd)€odkeC tadiiptedts above,nner wal |

of the main bod% E@Ltign, and %q%s wat er beiQ% in ? @yqping sﬁakg in a bottom
portion of the HMSERSHHGIEARFIBE b6 EKER B 1. BRI AY FOrErTh M her nor e,

t he bl ocki ng porktitled & thitvitatdzetdtationgetiddinpetidh e stadm geremripehateuise | ower
than the tenperature at,the nmain.bad ortio nd thus drople of water that
has been carri ed™UP %‘ﬁafwﬁ’ %ﬁ’%‘gﬂ?nh@”%lotg? % ‘rﬁecgl?ﬁ %ﬁ% ]S%ﬂ“ﬁeﬁ'i aﬁéé@rg?g%f%bgutmt er
caused in the bat rgmtpbrydan aof at heiodonswiigh aliee wakt stppbught it alrisetbisnpi ng st at e
on the bl ocking_porti.on but.drip i.nto ousina. IS can prevent water

| eakage throughsﬁﬁév%f%% ﬁgﬁnﬁ%g¥?H%%%%gﬁvgﬂﬁﬁ%aﬁﬁél%%bking to be perforned
with a good0pzdul t. MBrbelingDesdhis ptopbguraionDitewistegs {0080z ey, add) the ri ght si de
vi ew showi ng an | nsi r cor di i t e present

i nvention. [FigF&gfaﬁsgg%ﬁfmg?géﬁgﬂﬁﬁﬁﬁdgIﬂgdﬁﬁgﬁgg%g?m?ﬁgﬁggggg¥Hg%cording to
t he enbodi nent efean lgenepation periodiand 8w theasing perividgpre Bpught ehoptinrerseted eyedds: front vi ew
showi ng a st eamygenof.ali g dew ffhdullnd BRoEQMSE: RECAL AAG Lt fige 2iodi ment  of

the present invention. o _ _ o T
water supply unit is driven during the steam generation period in synchrorization with

the steamn generating heater.

[0026] Furthermore, in the present invention, in the cooker configured as above, at a
time preceding the completion of cooking by a predetermined length of time, the water
supply unit is deactivated regardless of the temperature in the housing.

[0027] Furthermore, in the present invention, in the cooker configured as above, when
the temperature in the housing exceeds a predetermined temperature during the

predetermined length of time, the steam generating heater is deactivated.

Advantageous Effects of the Invention
[0028] According to the present invention, when the temperature in the housing of the
steam generating device becomes higher than the predetermined driving temperature,

driving of the water supply unit is started, and when the temperature in the housing



[Fig. 4] A cross-sectional viewtaken on line A-A of Fig. 3. [Fig. 5] A block
di agram showi ng the configuration of the cooker according to the - 8 -

enbodi ment of the present invention. [Fig. 6] Atimng chart show ng
respective driving pul ses of the steam generating heater, a water supply punp,
and a convection heater in the cooker according to the enbodi nent of the
present invention. [Fig. 7] A flow chart- showi ng the operation of the cooker
according to the enbodi nent of the present invention. [Fig. 8] A diagram
showing variations in tenperature in a housing of the steam generating device
in the cooker abeomds nyettientthrepredetsouinerdsectiftionangsraseliver thardhe direDescr i pt i on

of Enbodi ment s. {OAGHLEENE! ALkeYr 1a0RIRAdTEAL alidherpiesant adoygnt | on wi I

be described with‘refefence t6 the a raw ngs s. 1 and 2 are a
ri ght side vi ewammulatefméhqhomm\ﬁ@mm rge é’ﬁml‘ﬂ@ild]éﬁ managee@kerheaewr ding to

one enbodi ment, (LeSPEGE &M wﬁe&%&% sia@’eéﬂaeef i RtdneAB bR APhefoRShd}d 22, a

heati ng chanber 11 that has substantially a rectangular parall el epi ped shape
and houses an objueetpreventprbinsdishales wames pupat g bnepas daled PR §UBPREOf t he

heati ng chanber J]gle&gﬁndﬁ&ﬁe@?_gh%ggg 7 g@,@g ?ﬂ?% qhaogt@ahp Ara @cgte;qg be

thermal |y shi el ont surface o he heat | ng cha 11 is
opened/ cl osed byedacqi@ed the t4supefap0s 2] the bawins fas E?r@c@@ﬂ‘édffateli‘@ﬁm&?al@é{ ects the

room tenperat ur g.q i, Qeepeﬁtuquevem@mﬁ% olrérﬂb@mg'%ﬁgﬁg(ﬂaﬂe a&tﬁ)ﬁleo& oprpgur f ace of
t he heating chanber 11. Based on a tenperature detected the tenperature

sensor 1le, an &% EeveRewWeiFORbaccOTNEE e sirctnaaosy thesby %110(‘:"@}& oekipgedp. bea tray 17
on which a rackpdfamtswil 2ckd rdstie.di sposed in the heating chanber 11. An obj ect
Wto be cooked |s pl aced on the rack 17a. [0033]_ An outside air inflow duct

34 is forndd0%8at weenFurhemeatarsgdioh dntsr presenb pyertioa. thei PoBdyPEEY Ay 22 so as

to extend on t he d.QMethasSdHd8ddnh fkBhtbokigt @d’v@ﬂmg&h@@:cﬁfsuﬁab@oﬂﬂﬁﬁ]hﬂ@o@hanber 11.
The outside air inflow duct 34 has a _suction port 34a b%ﬁ?‘ils open_on the

bott om surface GPTEPRME Wt HeRR scagpiing tegter if gmbpdfiedsand t k5§ BSFOL e out si de
air inflow duct dﬁﬁose@b&@éﬁnltm deBibn 3 mﬂﬁheedt@ﬁltgeh&@clng&qumﬂaﬂto fenlion 33, and

a magnetron 30 are dl ed t #rg,np ion of the utS|de air. infl ow duct
34, an air supplf 2 T ‘{‘fjﬁ]a f VPOFRR ?71 & WHELFLEE™ The ai r
supply duct 36 hbﬁﬁp]ﬁgl sﬁiermf‘aumﬁbx)ﬂ Raidn 38hd Raking S:ambeﬂlo&ted&)yfth@h]bc}mgt ion of a
side wall Ila that. i Poﬁoftegq(Wallsofth%(peat rrber 11.

portwn urthermore. locking portion 18 provide IS

temperature lower than the temperature at the main body portion, and thus droplcts of

water that has been carried up on the blocking portion through bumping of the water

caused in the bottom portion of the housing are not brought to a bumping state on the

blocking portion but drip into the housing. This can prevent water leakage through

the ejection port, thereby allowing cooking to be performed with a good result.

Brief Description of Drawings

[0030] [Fig. 1] A right side view showing an inside of a cooker according to an embodiment
of the present invention.
[Fig. 2] A front view showing the inside of the cooker according to the embodiment of
the present invention.
[Fig. 3] A cross-sectional front view showing a steam generating device in the cooker
according to the embodiment of the present invention.
[Fig. 4] A cross-sectional view taken on line A—A of Fig. 3.
[Fig. 5] A block diagram showing the configuration of the cocker according to the



- 9 - [0034] The electrical equipnent portion 33 has driving circuits that
respectively drive various parts of the cooker 10, a control portion 50 (see
Fig. 5) that controls the driving circuits, etc., and a nmultitude of heat
generating elenents are nounted in the electrical equipnment portion 33. The
magnetron 30 supplies mcrowaves into the heating chanber 11 via a wavegui de
31. An antenna 32 that is rotated by arf-antenna notor 32a is disposed in the
wavegui de 31, and thus m crowaves are supplied to the heating chanmber 11 in a
uni form manner. [0035] The cooling fan 35 takes outside air into the outside
air inflow duct e®dodirhent ofibe mrercttinoieniyoy t 34a and t hereby cools the el ectrical
equi pnent porti i1NG 118 out si de
air taken into fﬁ%%ﬁu‘?yﬁ% air |gn %%£%%g¥e %@“g%ﬁmsgpgﬁ?}eﬁ%u eré-ljrah%openi ng
(not shown) f or hesttronwetbresubply Rumsi rehd e sopecticndicitirike thsfcopkes aspaidmgtiode casi ng 22.
Furthernore, driyi i -fan 37 causes part of the outside air to
flowinto the aie}'rﬂbsupépz)]lkagftgé crtesggigms%n%ls to be supplied to the heating chanber
11 through the &g Suppliywpdrrt Sewingotgeiperstien 9adke gerker gpcosfing ke thei de wal | 1
1 a of the heati 0 i.rdi scharge duct 40 is led out via an air
di scharge port ﬁl’:ingoT %@ﬁ?e%’%‘é‘ﬁ%}%ﬂé&duct 40 is formed so as to extend to a
back side of théFihéatd dgsemashbwinglvirigings iaderepyrabperr erfgusdte of Hgtstsas open on
the top surface : i i Loy, sensor 42
t hat detects thg%ﬁ%ﬁ%?etq%%#&g%éléﬁgt@dog%%ﬁtg hﬂé%%%l?’%%%%gﬁtﬁ?%é*& g%%l\tggnﬁélﬁ'i S provided
in the air discharge duct 40. [0037] A steam generating device 1 that supplies
steam to the hegfiRgimhRERGFdihdyyi @ an ejection port 8 is installed at an
upper portion of the side wall 1 |la of the heating chanber 11. A denopuntable
wat er suppl P03ldnk 20Hgrgnafies so sapodiment fdhe prgtenkingention wilhe dessabedgetter at i ng
device 1. A wat @l SIPR the RMIRIA rdMaser FigdiARhY 2 WR 4 Jioht SR 06k ed b ol Wat er
supply port 3 (see Fig. 3) of the steam generating dgew ce 1 is disposed on a

back side of th&icHaheyngapFride PhRKOK acrdBgormre EibediFcherfératichy device 1 is

di sposed at thecwmerouaggﬁﬁmaip%#mngtm_hwhgcﬂanibar Qfthdt Ags spadatily «chanber 11,
and the water supglé tank 20.is sposed in a_| ower portion_ of the main body

i Sp |
casing 22. This” perelleniged sihrd BRUSTRG oBiStieP F £LkEWwn REFGRTZS r om t he
wat er sugpl y tafrakd&ﬁin%mau OHh%hSétﬁ%@?@ﬂﬁE[ﬁ&rEﬂ@xc&ﬁWﬂﬁ%hﬁatsE’&Elbpm&E}soSUEpl y punp
21 is made up of a tube and del jvers water through a tu 112. The water
supply tank 20 ia%tocgﬁﬁléeggégpﬁhﬁfl‘%ﬂe%{b@r %ﬁﬁ? CBEFH? %fm%ﬁ 8haﬁ1%rih2ilsng (not -
10 - shown). DriopénBgcibdee bynatiesr 1sbppl y punp 21 causes water to be supplied from
the water s Ly tank 20 into a housi S Fig. 3 f t.he steam generating
dovi co 1 PBEAY ' AK i Fot sfsfiobe 89 ST Prdaesbutig B HERE g chanbor
11. The circul athabedlicts pt@ideddnake @p sudise bi’ il hpoing cladntat 18 Gasddem gorti on of
the back wall of the heating.c er 1] and a.plural.lt f bl ow out ports 13
at a portion of tﬁ?gra%%get%ﬁgl b}{}g gl?%mémﬁéué Fcﬁﬁorclﬁ%ir%élrﬂ o1 en%”%%n‘i?mfeﬁgoncent er
portion. In theheitsrddliatinonlleduct td@,17ancihidud @tk Ui if alaceliGs disgbstdhie tionvect i on
heater 15 are provided. ,The circul ati f 6 | riyven.te be rotated by a
fan notor | 6a. %%%g%mrngﬁrlqgtiJ(%“rl]8%5‘"%W%%selfg%gélsstpggeﬁ%dqnﬁhetrﬁ%{ ﬁgati ng chanber 11
into the cifi0eif]at i onAdowsidd &r infivwulgét 3he foamed stvedeh dre hsamg chamizndl bddows t he
st eam out through the QW= 0 [ts . T nv-ect i : i s made up
of a ring- shapeghcsrﬁaéna?%gﬁa%uga esfggﬁ%oseﬁ%eggan glr%cl)ﬁ‘geam? %éddgl%%] Qﬁﬁ%ﬁ %1%%%14%% 16 and
mai nt ai ns st eambédtiogvicegnbeh it budhe hiside iarr auflosit dwsh 34 basta wRticat peat Plaebiwtiser m ned
t enperature.

open on the bottom surface of the main body casing 22. In a lower portion of the
outside air inflow duct 34, a cooling fan 35, an electrical equipment portion 33, and a
magnetron 30 are disposed. In a side portion of the outside air inflow duct 34, an air
supply duct 36 having an air supply fan 37 is disposed. The air supply duct 36 has an
air supply port 38 that is open at a front portion of a side wall 11a that is one of the

side walls of the heating chamber 11.



[ 0040] Fig. 3 shows a cross-sectional front view of the steam generating device
1. Fig. 4 shows a cross-sectional view taken on [ine A-A of Fig. 3. The steam
generating device 1 has the housing 2 nade of a netal die casting. In the
housi ng 2, an open surface of a box-shaped main body portion 2a is closed by a
lid portion 2b that is joined with a screw 2c to the main body portion 2a, so
that a cavity is forned inside the housi-ng 2. It is preferable that alum num
or an alum num alloy be used as a nmaterial of the housing 2 since they provide
good casting perfornmance and have high thermal conductivities. [0041] A

ri ng- shaped0g¥dove Zﬂleiek%ctfrigarlnmipmno;m“donﬁdﬂa@péﬁn§tir<:hi@ﬁctbat@¢smdnee1¥rdﬂiw body
portion 2a. A ring- n (o] NeTa\VA) Q@S to

provi de seal i nglv%%tu %htgg?r%%r god Coq{é?lﬁ% gtﬁong) %%%ﬁfghge) {B%{tdcoa | on 2b. Since
seal i ng of the lovisg ug:uﬂs,let'; awhi muhadldWOf heat praexgtisgkdemedis arfe@pwdmehesurfaces of
the lid portion y 0 : ] er have
been processed t%p[ﬁ%gq% pefne g@%&%gneﬁ]%dﬁ%g O%gsfo @g%ﬁ%gérgwggg%ﬁg% m nut e
gaps are fornedhixsngeemberhid vid dviyeguidecti. 280 artehoe B thabis rotSedlyy gorteiion 2a. Thi's
suppresses heat r t ne-1N Ja el Vi n
after-nentioned %Eogg?ni géihs ésgﬁnntggheaf{é&gpgp%g ?]hg hJF)d?%‘ga@ortl 01%9%{!)1 0[[]33042] In a

| ower portion ofheatingchraber 1B guyuplort merreRa, the steam generating heaters 4 made
up of shealjgadheal o3 B0fe Ml BNGAE obdlal R abPYE via ke vt er
supply port onnect 6d T o t he wat er supply punp 2 see Fig. 2) is open

bet ween the st eamtigemer stz rgd Heather ol thy cldaieice] pywipmaridrdrigwes3 rodwdhe The st eam
generating heat %{agneﬁoﬁlﬁ@ uﬁﬁ@ﬂ%@%‘?ﬂcﬁé& nqlhgbﬁlgdé&&E&]ﬂ@‘t@oﬂ&dgaﬁ'ﬁﬁlo%hus are in

close contact with the main ortion 2a of the steam

generating heat €ng 34 floys @‘éﬁ@tﬂ‘eﬁh@é @em&@@mbp\yn)tf@rmeﬂ@n e ackowepeardithd on 2a.
Thus, using heatlﬂc@%’f"éﬂb‘&%ﬁ%ﬁ;? eRmE R, ShEABLRAN AL A8 aﬁ%@ﬁp@ﬁn%?fc&s&he housi ng

2, water that is allowed to dl’lﬁ) fromthe water sgéap y port and accurrul at es
in a bottom por PE6AT & outpide fpipsilayging the aiswenmbt dick %Ooasft@)P?rf@P%eﬁﬁP

[ 0043] Furt her mm@atmg&agb@gq%p‘gghttﬁeoﬂslgﬁﬁy@&mgt he steam generating heat ers 4.in
t he upper and_ | ower "rows, nperature sensor 5 that detects the tenperature

in the housiPAPl2 is ]é‘nﬂjé%faéaﬁw ‘#ﬁh‘ﬂ?’ﬁ@ waloda£f 1% SRR b0l biBrf the main
body portion 2a,dlsanapgetaﬁal4oas>4ecp$utm€anair@@&uafg@ pﬁf@ﬂls ﬁetaiaaigcrﬁtge@hctaoesam are
provi ded so as to face the sid ﬁ{ﬁg]g at | n%]g hanber 11. Each of
the ejection poft&egshsde Fﬁﬁ’é§° ?tl?f“ig Sfdﬁé’f ?tﬁ‘ﬁ ?ﬂijﬁ Bt TRRsE Shner wal |
surface incli nedOﬂﬂ:\Aﬂ;W;ﬁn of tige ﬁprsleﬁadeamtlﬁd)mnnqaoadﬁegshﬂgdzzpomtmﬁn&& a IThe

ej ection ports are for a e protruding with respect to ower
portion of the HBHEHHREEPT; 2 ‘i’e&eﬁgttﬁe&“gﬁ%%ﬂfﬁgﬁ‘éﬁ?&'fﬁﬁge ‘i‘{%g?@eﬂ‘”%\ e enbedded.
Thus, the | ower ip@ciidedin BE ait Hiechhgudadgt.2, which is heated to a high

t enperat ure the s eam ener.atin ers is.d fromthe wall
surface Ha @Pg/ﬂhe heatiHy %“ﬁ%%%ﬁﬁev%ia%%ﬁ??k%?ﬁmﬁ%fhe5%7§ag ﬁha%?grlelsvllastant
structure of thenhﬁaiomrpgrt@hambﬁﬂed]alanubﬁﬁ@&}mﬁ\of)ﬂhﬁ)mﬁt wall plr ¢fi thnheatings provi ded

integrally with 0 b so as 1o ir |de of the
housing 2. The lﬁ"%‘a&%etl?f Ll % eﬂ%ﬁt%e %terSB?% Ed) gls?OSE& m@%%raﬁmg?%e Si ci ni ty of
a wall surface @feamlgmermnmddvmdy p@mtateompa]apumpizt(wafs s@p}ym)j:otdmreétoo and a

bott om surface 7a ockin rt S the ej ection
ports 8 and the ‘Yaeér‘??pd’ Iﬁaﬂ‘seeg gt eflrﬂgs)escml:%lmcrﬂegrf%?"ccl? X\g}% SHFi%hg portion
7 has a side surbﬁd;meiepﬁthbmﬂarsﬁbplptamklzﬁied in a standi ng manner on each | ateral
side of the_ gjgction otsSa:Id t The
bottom surf@@é 7a ofT TEBIEGEK ]6dcvmc“sals Séé-&p%p%%%gm%oggﬁﬁsﬁe\b@gcl i ned
downward in a dlmeofﬂae)heaamyhaﬁ:bammhﬂiihedraposztpplyrtatmbwamdzsphssqam%bwsro as to
overlap, in a planar e .ectd o ort gg housi ng 2.
[0046] Fig. 5 ispgmﬁil8¥'k F%tb?(%m S ﬁ Lh%g eev‘is':nct)sn iﬂ‘érfﬁa ion }]Q({ ﬁjést%gnoker 10.
The cooker 10 ha@@nhéomohﬁwntr spmxaMnZGﬂotthmﬁeamnggpgsi@dcaln tthewetkect ri cal
equi pnent

=
._4

,_
-

supply pump 21 is made up of a tube pump and delivers water through a tube 112.
The water supply tank 20 is connected to the water supply pump 21 via a fitting (not



- 12 - portion 33 and controls the various parts. The circulation fan 16, the
convection beater 15, the magnetron 30, the antenna notor 32a, the cooling fan
35, the air supply fan 37, an operation portion 51, a display portion 52, a
storage portion 53, the tenperature sensor 1l1c, the hum dity sensor 42, and a
timer 55 are connected to the control portion 50. Furthernore, the steam
generating heaters 4 of the steam genet@ting device 1, the water supply punp
21, and the tenperature sensor 5 are controlled by the control portion 50.
[0047] The timer 55 nmeasures a cooking time, etc. The operation portion 51 is
provi ded on a | stoamhl Dsividg thy wethlesmelatnumg 20 tramse aten toabrisupBlicEofams e cooki ng
menu sel ecting di spl ay
portion 52 is na éFg:ébl?%méQ?ﬁ cr s?éé}t@g‘%gﬂﬁé%M}m}'@%%ggﬁ&gln the | ateral
si de of thd0#&4ting wmﬁ@mldlwhha lajpgmdawd@yém hegrngeagder 4h oP¥r ati ng

state of the COQ#&'Ian&Qducﬂ'ﬁhas e s%t:f?cfn%ﬁ 1RQf § LB éo%tlo%tdﬁ]ﬁ%awﬂbﬁ%s on
oper ation progr ans and cooki ng nmenus t he cooker and Or arl | y stores a

result of a conpeiag Fombperliand apbraby Qfﬁ@%@ﬁtppﬁi 13p%§raﬂ3i°61ﬁﬂsf)th ZlFig. 6is a
schermatic tim ngrgha e&mgfagamb@w %%Eﬁctthls\éé‘nt&”ﬂo&ioﬂg BYhSERuBiort fiR; $1,82M
generating heaters 4 e water supply punp 21, and the convecti on heater 15.
Respect i ve duty cireatios fanfl6 apdthe rewestige Artatp sty meadedr sThe cistkicR&cénvect i on

heater 15 are cQ el {08 rotdbiSy a ﬁnﬂo%@%zgeﬁﬁéé}dlﬁﬁmpﬁﬁ'l@%&sastéaﬁl whiech the
st eam generating heaters 44 are driven durin predeterm ned on-tinme and a

heating period Beipg chgrbenl it e Té@)ﬁwlﬁﬁlplbﬁuqﬁégtﬂﬁ?“gkﬁhﬁ A FctiQRePPHlt Mg a

predet erm ned oBLA5 R 8tfh l%%ghgh @b% bl JoRPEAL ethe Q¥RlcBifon HeHOA 9 Ee,urt her nor e,
the water supply punp 21 is driven during the steam generation [I)erlod tain

synchroni zat i on™#fl¢ #p ?ﬁ?e‘i@tsé@?fl@]@ﬁ@ﬁchll?aﬁgdﬁ%?‘%ﬂo‘@dé ircglatiof ey 1§@dgescri bed
later, is deactinai®d Waeh fAcient ep@hatidr SrdultiéhQubousi MAda Hr&ktetrigedst eam

generatl ng device 1 becones high. The circulation fan 16 is driven during the
heating period tHFR%Snchroni zati on with the convection heater 15. The

circul ationoban 16 nmy. Akses Becréhsisaanad gbhtnged B tHlGtdaint@nd@ing advitd 1and duri ng
the steam generaji on kgerl od ta in

conti.nuous, mann 0050].L,n the cooker 10
configured as ab8vé StPdf %IP%‘rSF‘?tﬁﬁﬁ oSV SR g WS ﬁggrﬁfcé‘ 115}“ YHE magnet r on
30 and the ant epafrdibg @drmcaZalaﬁﬂheharsingermadEufihetamids e:stuighemhohomgg fan 35 and
the air supply fan 37 are iV h efro - 13 -.s lies
m crowaves i nt ot ARHEHEF r‘i’g i’ﬁ’é%g?de?ﬂim&aiy ?%g‘\/\%"\/’% ]L?F%eby\’?ll,ldg%oﬁtdont e object W

to be cooked i s thestj@dedugithngsciduedmbo elicomey ®sdy portion 2a, so that a cavity is formed

0

inside the housing 2. It is preferable that aluminum or an aluminum alloy be used as
a material of the housing 2 since they provide good casting performance and have high
thermal conductivities.

[0041] A ring-shaped groove 2d is formed around the open surface of the main body
portion 2a. A ring-shaped gasket 9 is disposed in the groove 2d so as to provide
sealing between the main body portion 2a and the lid portion 2b.  Since sealing of the
housing 2 is achieved with the gasket 9, respective surfaces of the lid portion 2b and
the main body portion 2a opposed to each other have been processed to have a
predetermined degree of roughness, so that minute gaps are formed between the lid
portion 2b and the main body portion 2a. This suppresses heat transfer from the
main body portion 2a having an after-mentioned steam generating heater 4 to the lid
portion 2b.

[0042] In a lower portion of the main body portion 2a, the steam generating heaters 4

made up of sheathed heaters are arranged in two upper and lower rows. The water



[0051] Driving the cooling fan 35 causes outside air to flowinto the outside
air inflow duct 34 through the suction port 34a. The outside air that has
flowed into the outside air inflow duct 34 cools the electrical equipnent
portion 33 and the magnetron 30 and thgp_is discharged to the outside. Part of
the outside air heated as a result of having cooled the electrical equipnent
portion 33 and the nagnetron 30 is guided to the air supply duct 36 by the air
supply fan 37. [0052] The outside air flowing through the air supply duct 36 is
supplied to tEesubg@tpbﬂg clelhra&b@fo t&%w_athxrsdmpgh plufie 2 Biigee sifgppl iy of@rtetwien ttht th hi g
time, since the air su ort i.s di spos at a front portion of the
heating chanber S92 gF’FFEgH{gr}%aW %Il’b\%ﬁ el ?’hcfg)ﬁvéﬁ‘?%se 'erSt%Hlp%‘T“ﬁrE‘SBFt 38 flows
al ong the door Hehlers 4Tdrelsmbad8ed ey Bélding athehbuaiag A ahd s dre of clbwavbmgpt efdl ed t he

el ectrical ‘equi pnent rtion 33 and th netron 3 he occurren of
condensat i on ont%? ﬁ’é“”ulgjg?’ PPIgD Z%r‘?otrﬁlléat b?ag\‘?gﬁ?ét&?m [g%’?gf@b%?ﬁer éése(’ﬁ?‘?uggﬁgof the air
suppl i ed t hr ougditibalyab rtheshpipl badp eortior3 8a. Thus, usigthhe dosdibied droahtibesm1l i s

di scharged t hrough the air di scharge rt 41 ta flow.thraugh the air discharge
uct 40 and | neirtRp ety T Seh e uih e B P HEP ek P ion. “The
hum dity of thesugply pottGvdnd Gedunrubutig hin & hbetiah potibs ohae Geusthect isdBafjomtadabect ed by
the humdity sepsor 42. Under heating by m crowaves, steamis generated from
the object Wto°BR%EBbked, and when the humidity in the heating chanber 11
at t ai ns [@043) edet eFnithedovaliue siddporticdteeedenohe tthen geferinyng ivetenudndihey sensor
42, it is determ ned at timng for conpleti th king_ h ope. The
cooki ng usi ng n!fpcor%\i}\%c{/ggef s” flgm%rrraﬁ]’reetse%sf:’r fgg%ff&ﬁtégﬁec%o Frr?g&%gr} t% steamis
performed, the hatieg?2 seppkdded Byntko@digst ori ng water is nounted. Then, the object
Wto be ed is,pl d_on_t he k 17 . S 1 f . 38..c0o0ki ng
menu, CHE R ok ng! & SEkr Bglel R Sl B bRRD SALRSH BPaB AR Ton of
perforn ng cookpamg uthkingecs seamard-protitia worsetp fieghe 8d¢ wal ldi aftharhegigwi ng an
exanpl e of how yhc, tewpes %B%Eﬁhelé} dfdg QR&'%;??&rx?d39§:1t6%€e1§q%§ﬁ. 29608[@L1 ng devi ce
1 varies during cooking. Tn (S ?lgurpe, the vertical axis rndicates a
tenperature in loher motrsialigsufackeindined dewniward i a diGptionaiowandbe hdpdenttal axi s
indicates a ti I : t kyi,Ng pul se
of the water Slﬁ%a%h%é%?&g%mfh@ia h Fgl(%% Uggdﬁn{?glrgﬁ%sﬂgfﬁ? eerqic’?}ot%ki ng, at
step #11, the setlehehgesing hin vigich&atstsas genegpedngihqatasns aprpanbieddpdefBtsufheé in t he
housing 2 thus jg.f ﬁgﬁaﬁéﬁﬂe 1olsit £ Rt Zs hbdied © AREEtMRSHNEEE QT NOt the
on-time of the steam generating heaters 4 has el apsed. In a case where the
on-time of the gnemingdaerstd nydisecsed pyay Resthagtzlleuaipee bl a@ftthe 88896 #12 to
#18 are perfor mggdyibk: 11 ePEaL8 dinf¥i6) SfatrksiGant AL SHDHGARE R period ta
continues, In a case where the on-tine of the steamgenerating heaters 4 has
el apsed,[08¢5 r ansi t4 bleckia s pagion bisstrapdgd ntggalie willithe HA #grtid Ih 368t i ng
period this per§gfiBiowadddSRkiabbr Sk @Budidla. Iﬁl@%lo‘ékiﬁ%gbﬁﬁﬁieﬁsﬁfdnﬂgj featers 4 and
t he wat er suppl 21 are deactivated, At _step # t he convection heater

pump e C . :
15 and the ci rc%g’l s fthn viewity o8 agrall srfacoe! be gipindady partion 2 erhéthiSned
whet her or not phesentetd® Qb o hiRtoa0aNRCE 791 RRANSEKiADp H@Sn &l iapseesedl N @ case
where the on-tine of the convection heater 15 has el a sed_, ak step #25, the
i

convection heat B#%9% HfGeFg R &%t 108 Slep RS g atinsehqsEct: gaoreg g a

transition i s nedexih®@p&tieR 7fhiad b 5108 H€acS Woitioh 78 Prdv@dddng aSt0amy genssahi on period
ta is perforned. £0057] In a case where t n-ti of the convectign heater 15

\ he
has not el apsed®aFatateral;side ¢ sheyaioption porisss anpd Bishas @ WEE Hef oSS HIBE Hecooki ng

period Gl (see Fbt@m S)fabfa dFOBNLICEKNRY Rit@m. 7 & Tortiel 35 & thenRlihdiedsaakiing peri od
01 has not been, conpl eted yet, i%‘iﬁs #23 End 24 ahre Joerforlrred inlrepeat ed
cycles, i.e theleStiehRy HErittHr t6 "EaRTORGRENd cisposed so &5 o overlap, in & planar

view, the ejection ports 8§ protruding into the housing 2.
[0046] Fig. 5 is a block diagram showing the configuration of the cooker 10. The

cooker 10 has the control portion 50 that is disposed in the electrical equipment



[0058] In the case where, at step #12, it is determned that the on-tinme of
the steam generating heaters 4 has not el apsed yet, a transition is nade to
step #13. At step #13, it is determ ned whether or not a tinme preceding the
conpl etion of the cooking period G by a predetermned |length of tine (for
exanpl e, by one mnute) has been reached. Wen the tinme preceding the

conpl etion of the cooking period 01 bylithe predetermned |length of tine is
reached, a transition is made to step #17. [0059] In a case where the tine
precedi ng the conpletion of the cooking period Gl by the predeterm ned | ength
of tinme has not plrgen3} eat hedolpehs vaions patsi t Tionciicglanwdfntld, eepnwdipomhere it is

det erm ned whet 0 t I I i L r than a

pr edet er mi ned dE?aE/ﬁrﬁé’ t%e%égg%nuﬁgﬂg%&%#érﬁoggg%%&g?gﬁg%&%fihlgfil#g&? se where

t he tenperat ur efinm% ke dpewgBéimgorfor §1,nodisplay wertion 1¥dn 2 tskreagd riottiongd 3t éivper at ur e

Ti, atransiti i Egag efmes LAt ousing 2
becones hi gher ?e%gre] % e %o?@}%%h%?agﬁ%@cyg%?&%ﬁﬁl(%m nt Sg%ﬁE@ﬁfg&dSt??hcgt step
#15, driving of cottwel watiex 5Qupphsheporp B4 stesmsgeaeratng, heaters] § of heO®@IDr i vi ng t he

wat er supply pu 8 S i Lt i of the
st eam gener at i ngpnﬁéwég‘%{i&t lh\r,{%éug’htm{ %@mﬁ%lﬂgg? %/ng}g?é&%mggy% Il;g/na?eby an arrow
B (see Fig. 3). cdtmeleityehe @apyippetidn & t he housing 2 accunul ates in the bottom
portion of housi i apetated. b : n ting
heaters 4 t[gslzmrm stfellgn%an%[gt%lp%&ﬁ ﬁecfa}{t éE%tgf', yr\}b%irb?ﬁ%%%gﬁabrg%n?{)?sought to a
bunpi ng state i pravided boe taseralpdet dfdke krftinehehambursllragd 2eriyyms ReogtirgaMetener at i ng
heaters 4, is b d ; ] - ON L. ; i jon 7

gafc%i ggi%goyanm% c%l&%ﬁm Edd@Netd ﬂ@%mﬂgfﬁdghmm%meo

extends fromth rtion 2 a tenperature | ower n the tenperature at
the mai n body popefolauRcrysei pancl, dicofitpesed ogfthedateral siderpd thethgasing ekagbenllr i ed up on
the blocking POGhd @hids LA AR B ARE sARLrAAUGRE 1@ DHembag: Stat e
again but flow down fromthere on the bl ocking portion 7 along the bottom
surface 7a as sROWAL By staies detpkgses PP operationmreprans) and Gogkineynenys gt '?‘Fléocﬂfﬁbsi ng 2.
[0061] The st eaml@%ﬁ@faﬁ&@:@rﬂ&@t&éﬂ% L QWRE 2 RO bt A1n Okrfdri€l BOWUs koro2pag&ends in the
housing 2 to exchange heat "with the main body portion 2a and then is supplied
to the heating €hanber 11 through the ejection ports 8 as shown by an arrow C
(see Fig. 3possht thisgts s spoRSRNSHhE CRurt\oRing RePEE drivihy fphieesejfatd i on ports
8 by condensation resulting fromcooling flows gom%\}tﬁlhe i nclined | %Zwer i nner
wal | surface of SE&8ReHTaLph Bt ob RO HOFPRY BUER 25 BB HYPvET o8 RFEH 1Be (see Fi g.
3) and is al | owedsfe@ivd i rais bhe b8t kiRetipohdatet ZndaRteohtetiod ikter 1he housi ng
2. [0062] During the ‘h%%éi nﬂ’[ eriod tbh, the circul.at'op faQ 16 is griven to
cause the st eam®SuPBrTed i MG 1 NEhESITAGT BFATIA™ MECE B Y6 FHFG the

circul ati on ducthestets ¥4 @e HiveenalfingSdifrtdetimiped éo-tide anfhchesitng penidd towi wigiclt hr ough t he
circulation duct, 12 is.heated @é t.he convecti on heat er. 185aréa rdut helpcmjc s bl own
out into the hedtd W EIEMAET 1 S HyEL GRS AL SR ST TR ANY st eam i n
t he heati ng chanbepeald cidesmai Nt ai ned at a predeterm ned tenperature, and the
object Wto cock n the tray 17 is coaked .using.satur S m or

super heat ed[og%éam [ DBBSTAL™ §]}°e"b¥%f%@ll3i ?uni‘pgﬁd% é‘Fcrﬁl‘ioﬁrenc?)g %5'[? %ggengtfagn%t t he

t enperature in tphdécdhauai sygetoriatibrowdh thdaram gonedap dreaemédndeactvilvbg | on
tenperature T2. .The cti.vation tenperatur 2 1.5 .set t.0 be t erature
(for exanpl e, 1(5155‘:“?5')%%1%8%? g?aﬁtévr?tefih“éﬂ% AR er]hgﬁp]%rtg %Orutélg% ?.Ofﬁkrlle gcgégnase wher e

t he t enper at ur e gemrdtihg dedos il nigee@nésshigiot Thewdculithanfat Hé isldaedn daing ghe
tenperature T2, ,a transition is nade to.ste . e : re in the
housi ng 2 becorbeb R4 hahsrRmthite Rl iBe o R 1o b e WAL T
in Fig. 8), at <iept #ild, aler by idngeroHuidpethadteaingsprpipll b pudplugde itke $tednt ed. Thi s

can suppress an increase.i.n the amopunt of water stored in the housing 2.
generation period ta in a CONLMNOUS manner.

[0050] In the cooker 10 configured as above, upon starting of cooking using
microwaves, the magoetron 30 and the antenna motor 32a are driven. Furthermore,

the cooling fan 35 and the air supply fan 37 are also driven. The magnetron 30



[ 0064] Furt hernore, when the deactivation tenperature T2 is set to a

t enperature higher than 100C, which is the boiling point of water, the housing
2 is maintained at a tenperature higher than 100 C. This prevents the
occurrence of condensation at the ejection ports 8, thereby allow ng
prevention of | eakage of condensation water to the heating chanber 11.

[ 0065] At step #18, it is determ ned whegher or not the cooking period Gl has
been conpleted. In a case where the cooking period G has not been conpl eted
yet, steps #12 to #18 are preformed in repeated cycles. [0066] Furt hernore,
when, at step #igplidstmitiswaet BEdthoRatihhakmbdia 1 biane: pvegeddi3nganti e odeepl et i on of
t he cooki ng pe\r,v'g?d bGlﬁ‘g% Hﬁe edeterm ned | ength of tinme has been reached, at
step #17, the Brbesosst Y f)aﬁ%s‘?%ﬂ’reém&t@m:‘fe?'vat ed regardl ess of the

t enper at ur o031t he hodishgge eoliddas 3D Edusg Sudkderit todlvwewiapiaratsidenir peloivod 02 (see
Fig. 8 in whic r in_ the housi 2.1s evaporated and thus can. prevent the
water fromr emgﬁ%ﬁﬁ%%{wgﬂﬂlgsﬁ%ﬂgp%g‘% i agé}éaé,gasﬁg%?lpogrﬁ? %‘f%?l%cg is

possi bl e i n whi ah idffow dlttritrgols the eRvta R e@lipnent Petidn®d 262 the uhendnenp@rat ure in the
housi ng 2 becones higher than a predefermned t rature (for .exanple, 300
C), the steamg éﬂ%‘g?cﬁﬁg?‘ilet&tt rosug eawé%eﬁ”\tfﬁﬁgag%egﬁ? acfgi?ﬁi"ﬁ%?‘%“ t he
safety of the ceekerthdBectfieghjpieenpdrtion B aletier migneachn Htis giieql ¥ i@ «r at step
#24, that the cookin rriad Gl has.been conpl eted, the steam generating
heaters 4, the CYR e@fﬁgﬁyﬁ?ﬂé}‘p@%fmgﬁd the circulation fan 16 are

deact i vat edp0sMd t heTieogkdidegait fiosing Smeaghpihe tairdsupplP C68] Kc sosupplied to ohd hi s

enbodi nent, when the te rature in .the housipng f..the.stea e ating
device 1 beconegleah’inﬁﬁléaf“%%ﬁlaﬁg?ﬂgh%? i’%ﬂ?ﬁlytpgﬁ‘s 'r a%l}@setnﬂa’,sm ‘Fﬁ\??‘r‘ig‘”’%ﬁ;t he wat er
supply punp 21 (uaB&is dsgppd yt aftint porticn dttlareathg caancbenhi thetaréow blvpemat ure i n t he
housi ng 2 becones | r.than th acti.vatj o e ure T2, i ving of
the water supply E}Eﬁ%\p,t\ﬁezaf Slugpq%g?lf%%ﬁouﬁal}%%g% é)% %egﬁ%}sb{lﬁéca%uhﬁ%}%g?%i n the
housi ng 2 dur i ngesalt bf Imeinf coriedithe pledihie! squgamenigenendtiangthhemperton 40,dhe st art ed

be driven to wh%g u?re%%t%ﬁgoqa%%a%goﬁngrdg&flﬁ%&f%gga&&?& so that a phenonenon can

be prevented in Wl G er 1's broug bunping state to spurt out
t hrough t hel08j3ct i onUpwyresspon Hathe pic gkmphedythioygha theagesupiie pert wht &t inghored in t he

wat er supply tank..20 . r @H‘I@! 0.1 B; i i j to occur.
Even in such a @E&%?" agl\kleg?elﬁs H@{hg{ggd - 7ﬂﬂ_la%§1§%{§;%{:861?%1*‘632@3?{13{03&3%%Vem t he

wat er from spur wirdiclse dupir@ughtienis cajitadtt n aposhsreghropdoboaperent Her nore, i f
power supply to Tthgﬁﬁﬁitdﬁ?m ﬁ@@ﬁ{ﬂ%&h@gchﬁ&é& tﬁ% Sir AiskiBrel @HUCRs andiddng chenper ature

in the housing 2 thus becones |ower than the deactivatjon ter%erature T2,
wat er supply i s bEaiditsdensamdl-t Hipdernkretive bamipevire vEARSY SFrmisoierthow ng

through the ej eghie@nwROME Sodked, A e he RGN n YRR, RAKAGE 11 Rrauoh t he
ejection ports 8,” thereby allow ng cooking to b erformed with a good result.

. g 1o be pertc
[ 0070] Fur t her moPeedetsinded” yaiee, dwae tdetpatiqio Heteah e r the jaiofy $8sxels tlp 1
tenmperature determined that timing for completing the cooking has come. The cooking using

microwaves thus is completed.

[0054] When cooking using steam is performed, the water supply tank 20 storing
water is mounted. Then, the object W to be cooked is placed on the rack 17a, and
upon selection of a cooking menu, the cooking is started. Fig. 7 is a flow chart
showing the operation of performing cooking using stearn. Furthermore, Fig. 8 is a
diagram showing an example of how the temperature in the housing 2 of the steam
generating device 1 varies during cooking. In this figure, the vertical axis indicates a
temperature in the housing 2 denoted H (unit: ' C), and the horizontal axis indicates a
time (unit: second). In the figure, P represents a driving pulse of the water supply
pump 21.



hi gher than 100 C, the occurrence of condensation at the ejection ports 8 is
prevented, md thus it is possible to further prevent |eakage of condensation
water to the heating chanber 11. [0071] Furthernore, since respective duty

rati os of the steam generating heaters 4 and the convection heater 15 are
controlled so that the steam generation period ta and the heating period tb
are brought about in repeated cycles, -3 eam generati on and steam heating can
be preforned consecutively, thereby allow ng cooking to be performed using
steam mai ntai ned at a stable tenperature. [0072] Furthernore, since during the
evapor ati orf0fsi i od (2poprsecediofi gretchekien mpitet #1dnthefsteern gricring peatdies preedet er mi ned
| ength of tine, .t e Y- 1] | d re -of the
tenperature in fjﬁ‘te%%h\ggﬁse’l %[gr@%m%]fl@r{%%%%ﬁef [t)]gl gaée:H“}e/‘*g‘"t“’? T o{\rﬁ %@n&!zﬁﬁﬁg in the
housi ng 2. [ 0078}tkwmited erhatberenr ngli the en-fidhe ofithe stagn eéneratingalreicstd los clgpsefiod 02, the
tenperature in the [ ) e ' t ] he steam
gener ati ng heat ?—:-nrasL ¢ ggrﬁl gggléégfﬁl\%lgt% ggl,casgfﬁ% %ﬁ%}s [n?hﬂé%&%gf@%g%é?é éttt{ﬁgd r’((:ettg’oker 10 can
be inmproved. [ 06 #arne Hidramopeforsidic ecpedied biclssKienge geant paveration reripd tivi ded t hat
extends fromthe lid porti vering Of nkhe Ri n body
portion 2a in wﬁ?ngﬁ Shg]rus,atcg%r‘r)‘l?hgrgg%roa tl ng %%%%%?ﬁ%%%%g%ﬁ%edﬁg, Pand the

bl ocki ng porti ont7nsit®ndh sqsle sedepFef whem svidingjtete hetingearipd thas par@rndde st eam
generating ers 4 t e t 4G Y Lpneq yal | of the
mai n body p@?ﬁjon Za%tss\a%?%%’tgeeﬁ% gﬁgt&ﬁuﬂr%%ﬁ%é%g?ghttee ﬁ“@"ﬁgﬂﬁo?t om portion of
t he housing 2 cderctietdd] odketep B2, thvecobyestitd hegtepdp tand theircHgtionfaw dbraee  si nce t he
bl ocking portion.7 is iged ;.E& b LeRQr & BN Rn&lne 2 HRIREGRLM € | ower

t han the tenper g{l‘zcrn'e %?gt?q\?éﬁhgilﬁa%o ycporftlﬂon_Za,tdrgpl ect_s of water that has
been carried upheaertlidabtlensid. ndn porse wbereThe or-daybl thaipgsivergonhcainds et er caused
in the bottom p%f bde8N togtcléfr h8s5 haU SRS con?h&uddOfs BEOURNLirchBrich RI4TRé NG St ate
again on the - 8 - bFoc I ng portion 7 but drlf into the housing 2. This can
prevent water | dedetigpeeds lanbadrrnsitien i) Badej nstpo ks whore tsHarany toafieotif?ily cooki ng
to be perforned WeloRpdRQ¢: i ffbbhed. [ 0075] Particularly in a case where hard
water is SE@BI i ed through the water su&gly port 3, bunping thereof is highly
likely to T, Evel 4 fsesthers the Hades olBweRpsrtion Hethl v inﬂifa[%‘fdﬁebﬁt 7 provi ded
on the lid portisep#2h iCiaRetSREMISIRSHRY QRN YRR peibO Bl $RUFlgl BPhRWeed hr ough t he
ej ection ports 8, [0076]Furthernore, since taéllﬁl d%gortl on 2b is joined to the

mai n body porti GPrRBlsed dn ¢ Fse yher the cgokingnerip R EHPIP e 6P on 2b and
the main body pepti@2brelpsiphelindgdatcdndich@altthd kangi@fiod tbosmthie. mai n body

POrt o0 22 LTS |18 ROLLL S0 20 L PEr €38, Thg LRkl A5yt el ockino

securely preventgewadiag hdateyM 5P ubttelap@d g6t a trhisBiog s dddetoajpat 3. omiprp #$3, 8.
it is determined whether or not a time preceding the completion of the cooking period
G1 by a predetermined length of time (for example, by one minute) has been reached.
When the time preceding the completion of the cooking period G1 by the
predetermined length of time is reached, a transition is made to step #17.

[0059] In a case where the time preceding the completion of the cooking period G1 by

the predetermined length of time has not been reached yet, a transition is made to step
#14 where it is determined whether or not the temperature in the housing 2 is higher
than. a predetermined driving temperature T1 (for example, 125'C). In a case where
the temperature in the housing 2 is not higher than the driving temperature T1, a
transition is made to step #16. When the temperature in the housing 2 becomes
higher than the driving temperature T1 (point E in Fig. 8), at step #15, driving of the
water supply pump 21 is started.



[ 0077] Furt hernore, since the blocking portion 7 has the side surface portion
7b provided in a standi ng manner on each lateral side of the ejection ports 8
and thus has a U-shape in cross section, it is possible to nore securely bl ock
wat er being in a bunping state in the bottom portion of the housing 2.

[0078] Furthernore, since the bottomsurface 7a of the blocking portion 7 is an
inclined surface, droplets of water that-has been carried up on the bl ocking
portion 7 can be allowed to drip swiftly into the housing 2. The bottom
surface 7a may al so be fornmed so as to be inclined dowmmward toward the |id
portion 2b [00600 owar dDidvadgethatvatad sagsy fuagr 1 1zamdealvatel tb € fuppliedaso fhadbusgngt he 11 d
portion 2b). [0Q79]Further nore i.nce the e ection ports.8 protrude into the
housi ng 2 and ogé)ﬂ[he?pmtaﬂe’eﬂ?r‘g%i ‘6°epgfhtr?u§ﬂ%gf Vet %R?f?S\?f gf\lﬁmll}y As possi bl e
to nore secur el yrrbd BGhee Wit 8). ke waed sapicd unpe hgpsivg dtecunlateh e thobdttom porti on of
t he housing 2. [0Q80 rthermgre, .since th [ _lnner | 1. surface of each
of the ejecti onEJE)’%?I{ éﬁgc E%usfngglafn g’tﬁnbsov ?%EA ?yn 5“5?’1?5%%5%%@% ]feg%vj?lésr‘g{%t he |id
portion 2b, condensshnonAwndiseimep ttedutedwiith bddce) @otghon pompimgtitsincol | ect ed
in the housing and thus er lea t hrough the ejectio rt.s 8 can be
prevent ed. [ 008 i1 RRTRPEUEHEE T MNP 2P ArE SRrpRe hEr - S RS or ovi ded
in the |id port itlarblazking portismZh Ehebieking porddn 0 ryteddadiol ttle pdpdiiien2id ai s cool ed
by water passing through th ter suppl ort so_1 hat e hl ocki ng portion
715 i nt a ned CHPORRIOPTRaTe o FRRSEae o 1Bghdn Pulrkahe Hind Bitls 1t 1 s
possi bl e to secuf ehtyr harénebden watiet uf st Sjpdkitd pytiout irdwedughpitheceptect i on
ports 8. [0082] EurLher MR &y ffe badh ROBLY, B Roll e 05, ABHES; Rl @l such

as ceramnic,

along the bottom surface 7a as shown by an arrow D1 (see Fig. 3) to drip into the
housing 2.

[0061] The steam generated in the lower portion of the housing 2 ascends in the
housing 2 to exchange heat with the main body portion 2a and then is supplied to the
heating chamber 11 through the ejection ports 8 as shown by an arrow C (see Fig. 3).
At this time, condensation water produced at the ejection ports 8 by condensation
resulting from cooling flows down the inclined lower inner wall surface of each of the
ejection ports 8 as shown by an arrow D2 (see Fig. 3) and is allowed to drip on the
blocking portion 7 and then into the housing 2.

[0062] During the heating period tb, the circulation fan 16 is driven to cause the steam
supplied into the heating chamber 11 to flow into the circulation duct 12 via the air
suction. post 14, The steam flowing through the circulation duct 12 is heated by the
convection heater 15 and then is blown out into the heating chamber 11 through the
blow-out ports 13, Thus, steam in the heating chamber 11 is maintained at a
predetermined temperature, and the object W to be cocked on the tray 17 is cooked
using saturated steam or superheated steam.

[0063] At step #16, it is determined whether or not the temperature in the housing 2 is
lower than a predetermined deactivation temperature T2. The deactivation
temperature T2 is set to be a temperature (for example, 105° C) lower than the driving
temperature T1. In a case where the temperature in the housing 2 is not lower than
the deactivation temperature T2, a transition is made to step #18. When the

temperature in the housing 2 becomes lower than the deactivation temperature T2



having a thermal conductivity |lower than that of netal. In such a
configuration, heat transfer fromthe main body portion 2a having the steam
generating heaters 4 to the lid portion 2b is suppressed, so that the blocking
portion 7 is maintained at a fiuther decreased tenperature, and thus it is
possible to securely prevent water from spurting out through the ejection
ports 8. Furthernore, the ejection poris-8 may be provided in the lid portion
2b. [0083] A configuration is also possible in which the Iid portion 2b is
divided into an upper portion having the blocking portion 7 and a |ower
portion opposed(gomt FheFigt Ham o7 ativing ofithatveres subplyamaipt2hes hadtoder Thosrt i on of
the lid portion 2b |s attached.t i via beat transfer
grease or the | FRE™P ngn%%rfﬁsfgml}rg% |§1ﬁ“{r|%wq}ep\%§%séd {é%}#glgn%%nductl on between the
| ower port ifoeeddpf t hefukthampey Mhmthzbiemdatioheemma’nmbdaym porioi omperatared t hus
allows the | owe ort | f erature by
heat transfer fgug e%r:oa?hw%hh15%&%0?18%&&%%’:‘%%&%%%rl li"? e@':fngﬁlg%e&%\r}gpor ation
of water. Thus, tampprlatnmeldglst élam(@éﬁer’ﬁils wnveatﬁﬁlqzocetmcmﬁwombm@mrmtrﬂ@d
| ndustri al Appllc bi Li to a steam
generating devi & foﬁegf)}tygértl%rr% aﬁpw'f'gg%?%lﬁg gﬂ}éoo émﬁ%%ﬁsé \gltg)[gljc'sitlr)r\:,\%g Li st of
Ref erence Si gnsh@ﬂﬁ@&iam&rdam generating devi ce 2Housi ng 2aMai n body portion
2bLid porti Wat er, suppl¥ par i - B ~il erature
sensor 7Bl O@Eél» g porj%tl sgtﬁ) #llg, P &cteﬁk@cﬂ%&&?%{ Adt tﬁlzgcolaﬁﬁé sémoﬁ G1 1€ LEFP

completed. In a case where the cooking period G1 has not been completed yet, steps

#12 to #18 are preformed in repeated cycles.

[0066] Furthermore, when, at step #13, it is determined that the time preceding the
completion of the cooking period G1 by the predetermined length of time has been
reached, at step #17, the water supply pump 21 is deactivated regardless of the
temperature in the housing 2. This brings about an evaporation pericd G2 (see Fig.
8) in which water in the housing 2 is evaporated and thus can prevent the water from
remaining in the housing 2. In this case, a configuration is possible in which if,
during the evaporation period G2, the temperature in the housing 2 becomes higher
than a predetermined temperature (for example, 300' C), the steam generating heaters
4 are deactivated. This can improve the safety of the cooker 10.

[0067] When it is determined, at step #18 or at step #24, that the cooking period GI
has been completed, the steam generating heaters 4, the convection heater 15, and the
circulation fan 16 are deactivated, and the cooking thus is completed.

[0068] According to this embodiment, when the temperature in the housing 2 of the
steam generating device 1 becomes higher than the driving temperature T1, driving of
the water supply pump 21 (water supply unit) is started, and when the temperature in
the housing 2 becomes Jower than the deactivation temperature T2, the driving of the
water supply pump 21 is halted. Thus, water does not accumulate in the housing 2
during a time from when the steam generating heaters 4 are started be driven to when
a heated state thereof is attained, so that a phenomenon can be prevented in which the
water is brought to a bumping state to spurt out through the ejection ports 8.
Particularly in a case where water stored in the water supply tank 20 is hard water,

bumping thereof is highly likely to occur. Even in such a case, however, it is
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possible to securely prevent the water from spurting out through the ejection ports 8.

[0069] Furthermore, if power supply to the steam generating heaters 4 is reduced and
the temperature in the housing 2 thus becomes lower than the deactivation temperature
T2, water supply is halted, and thus water can be prevented from overflowing through
the ejection ports 8. This can prevent water leakage through the ¢jection ports 3,
thereby allowing cooking to be performed with a good result.

[0070] Furthermore, since the deactivation temperature T2 is set to a temperature
higher than 100’ C, the occurrence of condensation at the ejection ports 8 is prevented,
and thus it is possible to further prevent leakage of condensation water to the heating
chamber 11.

[0071] Furthermore, since respective duty ratios of the steam generating heaters 4 and
the convection heater 15 are controlled so that the steam generation period ta and the
heating period tb are brought about in repeated cycles, steam generation and steam
heating can be preformed consecutively, thereby allowing cooking to be performed
using steam maintained at a stable temperature.

[0072] Furthermore, since during the evaporation period G2 preceding the completion
of cooking by the predetermined length of time, the water supply pump 21 is
deactivated regardless of the temperature in the housing 2, water can be prevented
from remaining in the housing 2.

[0073] Furthermore, since if, during the evaporation period G2, the temperature in the
housing 2 exceeds a predetermined temperature, the steam generating heaters 4 are
deactivated, and thus the safety of the cooker 10 can be improved.

[0074] Furthermore, since the blocking portion 7 is provided that extends from the lid
portion 2b covering the open surface of the main body portion 2a in which the steam
generating heaters 4 are embedded, and the blocking pertion 7 is disposed between the
ejection ports 8 and the steam generating heaters 4 so as to extend to the vicinity of the
inner wail of the main body portion 2a, water being in a bumping state in the bottom
portion of the housing 2 can be blocked by the blocking portion 7. Furthermore,
since the blocking portion 7 is provided on the lid portion 2b at a temperature lower
than the temperature at the main body portion 2a, droplets of water that has been
carried up on the blocking portion 7 through bumping of the water caused in the

bottom portion of the housing 2 are not brought to a bumping state again on the
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blocking portion 7 but drip into the housing 2. This can prevent water leakage
through the ejection ports 8, thereby allowing cooking to be performed with a good
result.

[0075] Particularly in a case where hard water is supplied through the water supply
port 3, bumping thereof is highly likely to occur, Even in such a case, however, the
blocking portion 7 provided on the lid portion 2b can securely prevent water from
spurting out through the gjection ports 8.

[0076] Furthermore, since the lid portion 2b is joined to the main body portion 2a via
the gasket 9, sealing between the lid portion 2Zb and the main body portion 2b is
provided, and heat transfer from the main body portion 2a to the lid portion 2b is
suppressed. This maintains the blocking portion 7 at a further decreased temperature,
and thus it is possible to securely prevent water from spurting out through the ejection
ports 8.

[0077} Furthermore, since the blocking portion 7 has the side surface portion 7b
provided in a standing manner on each lateral side of the ejection ports 8 and thus has
a U-shape in cross section, it is possible to more securely block water being in a
bumping state in the bottom portion of the housing 2.

[6078] Furthermore, since the bottom surface 7a of the blocking portion 7 is an
inclined surface, droplets of water that has been carried up on the blocking portion 7
can be allowed to drip swiftly into the housing 2. The bottom surface 7a may also be
formed so as to be inclined downward toward the lid portion 2b or toward lateral sides
(horizontal direction as facing the lid portion 2b).

[0079] Furthermore, since the ejection ports 8 protrude into the housing 2 and overlap
the blocking portion 7 in a planar view, it is possible to more securely block water
being in a bumping state in the bottom portion of the housing 2.

[0080] Furthermore, since the lower inner wall surface of each of the ejection ports 8
is inclined downward in a direction toward the lid portion 2b, condensation water
produced at the ejection ports 8 is collected in the housing 2, and thus water leakage
through the ejection ports 8 can be prevented.

[0081] In this embodiment, the water supply port 3 may be provided in the lid portion
2b. Insuch a configuration, the 1id portion 2b is cooled by water passing through the
water supply port 3, so that the blocking portion 7 is maintained at a further decreased



53Storage portion 54Timer - 21 - CLAIMS [Claim 1] A steam generating device,
conprising: a housing having a cavity inside; a water supply port that is open
into the housing; a water supply unit that supplies water into the

housi ng through the water supply port; a steam generating heater that is
enbedded in the housing and evaporates water supplied through the water supply
port; an ejection port that is open into the housing and through which
steam generated by the steam generating heater is ejected; and a tenperature
sensor that detects a tenperature in the housing, wherei n when the
tenperature in tdipehnusing theconesostibghersctiian meventedatefom nedtiay owi ng
tenperature, driyving_of.the water supply unit is started, and when the
tenperature in tﬂﬁ@gﬂgﬁﬁeﬁt&mﬂ’@g% s lower than a predeternined deactivation

t enper at ur gobgpper t MRRthécdhered the Vid p@rtioe 12p efagtharreade oh e mdretisl ngh af cdrheicwat er

supply unit 1 Jathed, L9 aLmalTe, stean general | na,devch pasendiog o clal m
1000 C. transfer from the main body portion 2a having the steam generating heaters 4 to the lid

portion 2b is suppressed, so that the blocking portion 7 is maintained at a further

decreased temperature, and thus it is possible to securely prevent water from spurting

out through the ejection ports 8. Furthermore, the ejection ports 8 may be provided

in the lid portion 2b.

[0083] A configuration is also possible in which the lid portion 2b is divided into an
upper portion having the blocking portion 7 and a lower portion opposed to the steam
generating heaters 4, and the lower portion of the lid portion 2b is attached to the main
body portion 2a via heat transfer grease or the like. This configuration improves
thermal conduction between the lower portion of the lid portion 2b and the main body
portion 2a and thus allows the lower portion of the lid portion 2b heated to a high
temperature by heat transfer from the main body portion 2a to contribute to the

evaporation of water. Thus, improved steam generation efficiency can be obtained.

Industrial Applicability
[0084] The present invention can be applied to a steam generating device that

generates steam and a cooker using the same.

List of Reference Signs

[0085] 1 Steam generating device
2 Housing
2a Main body portion
2b Lid portion
3 Water supply port
4 Steam generating heater
5, 11c Temperature sensor
7 Blocking portion

8 Ejection port



[Claim3] A steam generati ng device, conprising: a housing that includes
a box-shaped netallic main body portion having an open surface and a lid
portion that covers the open surface, so that a cavity is fonned inside the
housing; a water supply port through which water is supplied into the housing;
a steamgenerating heater that is embggded in the main body portion and
evaporates water supplied through t he “wat er supply port; an ejection
port that is open into the nmain body portion at a | evel above a | evel of the
steam generating heater and E}QJthugh whi ch steam generated by the steam
generating heater is ejected, a bl ocking portion that is di sposed
bet ween the ej ecti ol port an@oqkﬁé steam generating heater so as to extend from
the lid portion to vicinit er wall of - 22 - the nain body
portion. [C aim4] Tﬁle st eam ge%ﬁejﬁgi%f]%gpdew ce according to claim3, wherein
the lid portion is jdined toCirkigatignivetbody portion via a gasket. [ ai m 5] The
steam generating deyj ce accoggling, B claim3, wherein the bl ocking portion is
constituted by an inclined surface HT Cl ai m 6] The steam generating device
according to claimB wherei Aittshdiobpatki ng portion has a side surface portion
provided in a standifig MBNNEF,vection hester

16 Circulation fan

20 Water supply tank
21 Water supply pump
22 Main body casing
23 Heat shield plate
30 Magnetron

31 Waveguide

32 Antenna

33 Electrical equipment portion
34 QOutside air inflow duct
35 Cooling fan

36 Air supply duct

37 Air supply fan

38 Adir supply port

40 Air discharge duct
41 Air discharge port
42 Humidity sensor
50 Control portion

51 Operation portion
52 Display portion

53 Storage portion

54 Timer



on each lateral side of the ejection port and thus has a U-shape in cross
section. [Caim 7] The steam generating device according to claim3, wherein
the ejection port protrudes into the housing and overlaps the bl ocking portion
in a planar view [C aim8]The steam generating device according to claim?7,
wherein a lower inner wall surface of the ejection port is inclined
downward in a direction toward the lidyportion. [Caim9]The steam generating
device according to claim3, wherein the water supply port is provided in the
lid portion. [Cl aim101The steam generating device according to claim 3,
wherein the lid portion is made of ceramig. [C aim11] A cooker, conprising:
the steam 3ener ating device according to . claiml or 2, a heating chanber
that house Clego b ect Stﬁaélﬁéeré%@é‘dc%\ﬁ%fnﬁ@mghppl ied with steam through the
ej ection port; a ci r&éhﬁﬁg@nm%aeaﬁtpasidej rcul ates steamin the heating chanber;
and a convection heater that heats. steam bei ng .circulated by the circulation
fan. a water supply port that is open 1nto the holising;
a water supply unit that supplies water into the housing through the water
supply port;
a steam generating heater that is embedded in the housing and evaporates
water supplied through the water supply port,
an ejection port that is open into the housing and through which steam
generated by the steam generating heater is ejected; and
a temperature sensor that detects a temperature in the housing,
wherein when the temperature in the housing becomes higher than a
predetermined driving temperature, driving of the water supply unit is started, and
when the temperature in the housing becomes lower than a predetermined deactivation
temperature lower than the driving temperature, the driving of the water supply unit is

halted.

[Claim 2] The steam generating device according to claim 1,wherein

the deactivation temperature is set to a temperature higher than 100° C.

[Claim 3] A steam generating device, comprising:

a housing that includes a box-shaped metallic main body portion having an
open surface and a lid portion that covers the open surface, so that a cavity is formed
mside the housing;

a water supply port through which water is supplied into the housing;

a steam generating heater that is embedded mn the main body portion and
evaporates water supplied through the water supply port;

an ejection port that is open into the main body portion at a level above a level
of the steam generating heater and through which steam generated by the steam
generating heater is ejected; and

a blocking portion that is disposed between the ejection port and the steam

generating heater so as to extend from the lid portion to a vicinity of an inner wall of



- 23 - [Cdaim12] The cooker according to claim1l, wherein respective
duty ratios of the steam generating heater and the convection heater are
controlled so that a steam generation period in which the steam generating
heater is driven and a heating period in which the convection heater is driven
are brought about in repeated cycles, and a period in which the water supply
unit is driven is synchronized with tippng for driving the steam generating
heater. [C aim 13] The cooker according to claim1ll, wherein at a tine
precedi ng conpl eti on of cooking by a predetermned |length of tinme, the water

supply unit is dgagtdvsaygstisgegardl ess of the tenperature in the housing.
[ A aim 14] The cooker according to claim 13, wherein when the tenperature

in the housing exceeds a predeterm ned tenperature during the predeterm ned
| ength of tliciem 41 he Hkeamm geratiad dNBe healdek 1o Sxigdeaehivat ed. [ A ai m 15] A

cooker, conprising: e steamgeneratin evi ce. according to any one of clains
3 to 10; a heaﬂbaﬂi%ﬂ%ﬁ%%%mFﬁﬁﬁhﬁ%%%g§W£ﬂ“BBF@8§ & be cooked and is

supplied with steamthrough the ejection port; a circulation fan that
circulates steamin the heating chanber; and a .convection heater that heats

st eam bei nd &R elil at'dg Si5gm BFRSt % daY[eE AScRme Sy Claim 3, wherein

the blocking portion is constituted by an inclined surface.

[Claim 6] The steam generating device according to claim 3, wherein
the blocking portion has a side surface portion provided in a standing manner

on each lateral side of the ejection port and thus has a U-shape in cross section.

[Claim 7] The steam generating device according to claim 3, wherein
the ejection port protrudes into the housing and overlaps the blocking portion

in a planar view.

[Claim 8} The steam generating device according to claim 7, wherein
a lower inner wall surface of the ejection port is inclined downward in a

direction toward the lid portion.

[Claim 9] The steam generating device according to claim 3, wherein

the water supply port is provided in the id portion.

[Claim 10]  The steam generating device according to claim 3, wherein

the lid portion is made of ceramic.

[Claim 117 A cooker, comprising:
the steam generating device according to claim 1 or 2;
a heating chamber that houses an object to be cooked and is supplied with
steam through the ejection port;
a circulation fan that circulates steam in the heating chamber; and

a convection heater that heats steam being circulated by the circulation fan.
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[Claim 12]  The cooker according to claim 11, wherein
respective duty ratios of the steam generating beater and the convection heater
are controlled so that a steam generation period in which the steam generating heater
is driven and a heating period in which the convection heater is driven are brought
about in repeated cycles, and a period in which the water supply unit is driven is

synchronized with timing for driving the steam generating heater.

[Claim 13]  The cooker according to claim 11, wherein
at a time preceding completion of cooking by a predetermined length of time,

the water supply unit is deactivated regardless of the temperature in the housing.

[Claim 14]  The cooker according to claim 13, wherein
when the temperature in the housing exceeds a predetermined temperature

during the predetermined length of time, the steam generating beater is deactivated.

[Claim 15] A cooker, comprising:
the steam generating device according to any one of claims 3 to 10;
a heating chamber that houses an object to be cooked and is supplied with
steam through the ejection port;
a circulation fan that circulates steam in the heating chamber; and

a convection heater that heats steam being circulated by the circulation fan.



