SPECI FI CATI ON STEAM COOKER Techni cal Field [0001] The present
invention relates to a steam cooker that cooks an article-to-be-
heated by jetting out steaminto a heating chanber. Background Art

[ 0002] A conventional steam cooker is disclosed in Patent Docunent 1.
This steam cooker uses overheated steamas a heating nedium and has
an article-to-be-heated placed on a tray arranged in a heating
chanber. At a side of the heati ng ﬁeﬁ%ﬁ{ wat er tank is arranged,
fromwhich water is fed via a wabe age to a steam
generation device. The steam generation device has a steam'generating
heater, by which water is heated to generate steam [0003] The steam
is blowmn out to a steam heating device that has a steam heati ng
heater. The ﬁ%@QQIﬁERdevi ce heats the steamfurther by the steam
heati ng heater to generate overheated steam and then jets out the
overheated steamto the heating chanber. The overheated steamjetted
out to the heating chanber circulates to be heated by the steam

heat i ng heat eFechaisatFighd t he over heated steamis maintai ned at a high
tenperature. [0004]In this way, the article-to-be-heated is cooked
under | oj@dkygen dhadiresennhinvention relates to a steam cooker that cooks an article-to-be-

heated by jetting out steam into a heating chamber.

Background Art

[0002] A conventional steam cooker is disclosed in Patent Document 1. This steam
cooker uses overheated steam as a heating medium, and has an article-to-be-heated
placed on a tray arranged in a heating chamber. At a side of the heating chamber, a
water tank is arranged, from which water is fed via a water feed passage to a steam
generation device. The steam generation device has a steam generating heater, by‘
which water is heated to generate steam.

[0003] The steam is blown out to a steam heating device that has a steam heating
heater. The steam heating device heats the steam further bjf the steam heating heater
to generate overheated steam, and then jets out the overheated steam to the heating
chamber. The overheated steam jetted out to the heating chamber circulates to be
heated by the steam heating heater, so that the overheated steam is maintained at a
high temperature.

[0004] In this way, the article-to-be-heated is cooked under low-oxygen condition.
As a result, it is possible to prevent oxidation of the article-to-be-heated, and to

prevent generation of smell or deterioration. in taste due to oxidized fat so as to



As a result, it is possible to prevent oxidation of the
article-to-be-heated, and to prevent generation of snell or
deterioration in taste due to oxidized fat so as to - 2 - perform
satisfactory cooking. Morreover, fat contained in the
article-to-be-heated nelts and dri ps dgwn along with water that has
condensed fromthe steam so that the article-to-be-heated is

subj ected to gefiaht dfghcdRd ki, h%?tgf:@ér, CAOKLMGnER lﬂF'eI R&Icledb TR Seated

[ 0005] I n steam cookers for house ho use, there Is a mtation on
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the surface of the cgrticle-to-be-heated to permt its internal
t enperat ure tRFHE™%i sed quickly. In addition, by heat (radiation

heat or airstream) fromthe ste eating, heater, the .

articl e-@gbge- heat!Bgtep@ qq@.]gﬁx%g:r #P%%]gl‘gusgdh‘frﬁé%ﬁ liggation-an elgciricppsier theh
to the internal tenperature peing raised, the surface of the

articl e-t o- be2pdgtuses, jaad elegicapwer inPPliioopqrrsly torihe stear generation hgater
case where the supply of electric power to the steam generation
heater is snenf fo thesteamtheatinghegier.of Ovenkeatedsteginezeneralod b gt stednr geacration
an adequate tenperature, the surface becones scorched. On the other
hand, in a cdeeteniand ¢he btears Uhepting béate|les tar laxgeplatent heat, dridecsitiesns on the
generation heater is large, when the inside of the

articl e-t o- besutfect ofl thee atiolstodr-trded tatperthit ipeinedtndl eempdretusel td de eaisal
not roasted brown. Thus, the surface is not done crisp, and the taste

is lost. Accothkhgl Yn additikd, by Hest (Rilidtioh HEA oWhéthirdReAD I 6P fHedteAm heating
el ectric power supplied to the steam generation heater and to the

st eam heat i NtheRBAURS aftibRIto BEHERNE is BERIVWGA dts LR 6o RS PRCAIIHBLMY the
[ 0007] Pat ent Docunment 1: JP-A-2005-61816

internal temperature being raised, the surface of the article-to-be-heated is roasted
brown.

[0006] For this reason, in a case where the supply of electric power to the steam
generation heater is small, when the inside of the article-to-be-heated reaches an
adequate temperature, the surface becomes scorched. On the other hand, in a case
where the supply of electric power to the steam generation heater is large, when the
inside of the article-to-be-heated reaches an adequate temperature, the surface is not
roasted brown. Thus, the surface is not done crisp, and the taste is lost.
Atcordingly, cooking is performed with an appropriate electric power supplied to the
steam generation heater and to the steamn heating heater (for example, 260 W and 1040
W, respectively).

[0007] Patent Document 1 JP-A-2005-61816



- 3 - Disclosure of the Invention Problens to be Solved by the

I nvention [0008] Due to consuners being increasingly conscientious of
heal th these days, the needs of cookers that offer high defatting

ef fect have been increasingly high. According to the conventi onal

st eam cooker described above, it has bgen necessary to rai se cooking
tenperature or |engthen cooking tine to inprove defatting effect.

However, sinc & tion on el ectric power that can be
used with coo g&@ﬁﬁo&ﬁ%ugg%ﬁ d us; is difficult to raise the

cooki ng tenpegat) rn?stotl)eSo egq)gtgn?’&%ﬁookl ng |inme reduces user

conveni ence, |c s a ﬁbreover according to the
conventi steam, co ker described above, the tern eratu

of "an ar {0 oo 2 SN Pa&ngéacrsvwecqnaw fouﬁéei{heqﬁi g
steam and t he h at fro ifically, the
heat from t henegg 2, ekt n'gafhagfa ?«,ﬂsfggmae ‘?Chdla}é? eﬁe@i dhEgastfiehh high.
respect to the internal tenperature of the article-to-be-heated is

| ower than t hccgudingtothe gonyentignal steany senker dascribed ebpive, ftrhas bernategessary to
tenperature of the article-to-be-heated. Thus, when the volune of the
arti cl e-t o- beralse oeking stempergare ondengthesr mkmgewpeﬂatlmpeoweaﬂ@“@ﬁmg reéfetto
reach a desired tenperature, and the cooking tine is

di sadvant agedisvevet, sigt Hewre . a lind@tdo] om\electtif owernthatt ¢ea Yeresd mith cookers
invention is to provide a steam cooker that can inprove defatting

ef fect. Anot Her hobkdold ofe, ithe difficelnto eaisei the tookimgiehmperagurat em thanolokdiiy
that can shorten cooking tinme of an article-to-be-heated. Means for

Sol vi ng the RookihghleQedutksisencdnivenendehehiab\eepredlpct , according to

the invention, a steam cooker conprises: a steam generation heater

gener at i jpgoggt eam Méedorer SicRaiitpent the GofRAti6al steam cooker described above, the
internal temperature of an article-to-be-heated is raised by the latent heat of
overheated steam and the heat from the steam heating heater. Specifically, the heat
from the steam heating heater, whose heating efficiency with respect to the internal
temperature of the article-to-be-heated is lower than the overheated steam, is used for
raising the internal temperature of the article-to-be-heated. Thus, when the volume
of the article-to-be-heated is large, the internal temperature takes time to reach a
desired temperature, and the cooking time is disadvantageously lengthened.

[0010] An object of the present invention is to provide a steam cooker that can

improve defatting effect. Another object of the invention is to provide a steam

cocker that can shorten cooking time of an article-to-be-heated.

Means for Solving the Problem
[Q011] To achieve the above object, according to the invention, a steam cooker

- comprises: a steam generation heater generating steam; and a steam heating heater



- 4 - heating the steam generated by the steam generation heater to
generate overheated steam and heating steamin a heating chanber
through circulation, an articl e-to-beheated bei ng cooked by use of
the steamfed into the hearing chanber, wherein the steam cooker
conprises: a first cooking step in whigh the article-to-be-heated is
cooked with supply of electric power to the steam generation heater

bei ng |arger fhap, ﬂ?@%ﬁ%@n&é@@%ﬁz!tﬁe gﬁmrgehﬁ'aﬁ&eht%ﬁ?qm é&ﬁ%é{e@g{hgged

heater; and a seco ing step”in Ich”the article-to-
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heati ng heat er d.the tirst cookjng, step,i.s i{ched 1o the seco
cooki ng st epe%%cﬁ%gﬁla ?Iotok?cL gY up eeﬂ%%‘? %f?&?’efégfmt?ﬁ@é g?altlf‘% ICE@IP%QI’O‘@’E?{E‘&RE%
exceeds a fat nelti tenperature zone.but is |ess than or equal to.
100 G [ 0012] Y h PR GEBFER: Sqif QGO SEP BRVIF: Hhio Aielesfnbe teated is
gener ation heater, and th? gi[eam_heati ng heater, water_is fed froma
wat er feed t a§PRkesH with gupnly ef ¢leptyienowsrda fhegisrer gaupHom beaie beingdangerfhan
steamis generated. The steam so generated is further heated by the
st eam heat i nguRRktafrelechiit pewersto dhe lgaratheating kestrrinde secoadnseokdngstep in
hi gher than 100 Cis generated. The overheated steamis fed to the
heat i ng chanbeltch shedarticlederbedheated i ¢vokerb with duply tof elestrisamviee 4¢ ithegsteam
heater. In this way, cooking by high-tenperature overheated steamis
performed. [ (RbaShireheserpbainipsmaller ot spplyi ofoelentic pewar tosthe tsteemf heatig
cooking step is perforned in which the supply of electric power to

t he steam gertentet,iand thedlirstircooRink atepeis silitahed tvathe tsocdnt ecosking tdpewlidnngh
heater. Thus, a |arge anount of overheated steamis fed to the

heat i ng chantigierdabtcRfefQirBbEMO Kitidl-toN2tiRated akceslioNfat Reltmk eam it -5k
heater is stopped, cooking is perforned with a | arge anount of

saturated st qamsfied da d-hgudl@pidore. chamber. By latent heat of the
| arge anobunt of steam the article-to-be- - 5 - heated has its

large am t hé articl e-to- |
art ol o L8PTe: hoat oot HEPREIR!, RE SPrratl0ItheEt: knyion beater and e scam

ri ses

heating heater, water is fed from a water feed tank or the like to the steam generation
heater, so that steam is generated. The steam so generated is further heated by the
steam héating heater, and thus overheated steam with a temperature higher than
100 °C is generated. The overheated steam is fed to the heating chamber, and
circulates to be heated by the steam heating heater. In this way, cooking by high-
temperature overheated steam is performed.

[0013] When a predetermined cooking menu starts, the first cooking step is performed
in which the supply of electric power to the steamn generation heater is larger than that
to the steam heating heater. Thus, a large amount of overheated steam is fed to the
heating chamber to perform cooking. Note that when the steam heating heater is
stopped, cooking is performed with a large amount of saturated steam fed to the

heating chamber. By latent heat of the large amount of steam, the article-to-be-



rapidly, and then, within a range of 100 C or less, arise in the
i nternal tenperature becones gradual. Thereafter, when the noisture
inside the article-to-be-heated esteanates, the internal tenperature
exceeds 100 C and further rises rapidly. In the first cooking step,
when the internal tenperature of the asgticle-to-be-heated exceeds a
fat nelting tenperature zone of about 30 to 60 C within a range of
100 C or | esspeafe@thas$ it@fnltndl SerfRfRue Wpidl féj dghen switching to the
second cooking step is performned. Fé%lg ?n t he second cooki ng step,
el ectri crp@uer SUp@A,L b he st i e i ||

[ sﬁpl Effhe LRI If'ea’{aling {eat’og?;{;m? ﬁl’é%%ﬁ:%l V@g@?{%ﬁ% ris&d

t han t ha ied to the steam hea eat hi's

i cle-to-be- d be. ked b d . d
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As a result the article-to-he-hgated is,heated main]y at its surface
has its interfsPOf% r%@?‘ﬁlt urﬁlef?ﬁﬁ?ft A58 oths  MAISHes fipsidsy they @‘Hﬁé’rtﬁ%ﬁ%ﬁﬂwd
and has its surface rpasted brown, conpl tig .Lhe cooking. .

[ 0016] Mor eoveFteamates,the ferny t?’ﬂ%er?q'\‘i?eel’ﬂ‘?egﬁ,l qgrpfq‘ﬁe et spidly. I the
desi gned as descripbed above, a _cooking nmenu corresponding to the
type of the ol ookingsiqpe whemthedutemplfermperatks ofthe adiglerfededetad exceeds a
according to the cooking nmenu are stored, and, in the cooking
sequence dat a2t welfing temperatirggong ofishpw3 0ty 60 £ e thitotiozaof HIOSE drdess, fat
switched to the second cooking step based on the fat nelting

t enper at ur e cltertsde bezei ai,iand thep ewidchigg rthe feeond/eking stehdés performed.
article-to-be-heated is included. [0017]Wth this design, when the
cooki ng [#8h] i s sdhehd estond oodkinystes Gleznixepaiadrasupslisden the dieng deferbiith
sel ected cooking nmenu is called up. The cooki ng sequence data

i ncl udes dat anegfer ishyet shaler alianvhatGppliea tb iticSdtean Hedting he&6:0 N A hizQOkWe the
steps are switched based on the fat nelting tenperature

charact er i st igtidl&flbaRda&iSto B LHokeH bl 8VQPBatdd didas] &-sh@rated st&un that is heated
be- heated. Wen the first cooking step starts, switching tine that

varies wth qjgftB@Et‘%ﬂ'h 1@%& 0 e@t\';\:/f('] gﬁnaﬁlfb%ﬁl%ﬂ. S A@%Lﬁlg%ef &ﬁgb{t%tse.heated

cooki ng sequence dat a. e cooking tinme of the fi

cooking St ep i RARRERAlNPAPHAEE Hhd P Al G Aut mbiifaiRA %P Abesirable

cooking step 1s pe
temperature, and has its surface roasted brown, completing the cooking.

[0016] Moreover, according to the invention, in the steam cooker designed as
described above, a cooking menu corresponding to the type of the article-to-be-heated;
and a céoking sequence data according to the cooking menu are stored, and, in the
cooking sequence data, data of a time at which the first cooking step is switched to the
second cooking step based on the fat melting temperature characteristic depending on
the type of the article-to-be-heated is included.

[0017] With- this design, when the cocking menu is selected, cooking sequence data
corresponding to the selected cooking menu is called up. The cooking sequence data
includes data of the time at which the first and the second cooking steps are switched

based on the fat melting temperature characteristic that varies with different article-to-



[ 0018] Mor eover, according to the invention, the steam cooker designed
as descri bed above conprises input portion of the volune of the
article-to-be-heated via which the volune of the article-to-be-heated
is inputted, and, based on input information of input portion of the
volune of the article-to-be-heated, the-.tine is varied at which the
first cooking step is switched to the second cooking step. [0019]Wth

this design, $diReatOKiWReBRUfikS RBLIREIRG sthit€eviRBIngOLMEBAS vAil8 with
article- to-be-heated is inputted by Tnput portion of the volune of

the article- t(gﬂg%hpgﬁfcﬁegm-&%aﬁﬁ%‘ £QQkEd oﬂlsﬂlétc_%ﬁiﬁ%s?%&lg% Pg't‘é‘ et

cooking step starts, t switching time that varies erent

cl o-t0- be. . . . '
i tohing 11 rEhERhE foddnARICLE EE it BB BEHITE Rl St
as to be del a%ed when Ehe ol.une.of the article-to-be-heated is

| arge, and to %@ecﬁﬂ$°?° ¥eé’ ‘&Bgﬁ‘"{“ﬁ " vol une of the

article-ta-he-heated is small.. Then,. when the cooki time qof the,
st colBIRly o ep IPieatsotopHing B RHVATRR, (8 SERBIPRGEr 5P 2 deHbed
cooking step i s performed. [0020] Moreover, according to_the, )

i nvention, | APPHeCTRRIAST EmykRtionof the aalums of dheariitlede-herheated vipavhich the
cooking step is switched to the second cooking step when the internal
Lenper at ur 6. GONTEOkRe prick-lphetheaing it 18pties, 250, keedn igput information of input
[ 0021] Mor eover, according to the invention, in the steam cooker

desi gned as dwsiiorn dicilie by, oftthearticledo-be-heatedy dhestime i variediat whisl theofirst
the second cooking step at the tinme at which the rate of tenperature
vari ation i n dohkingstepine¥itchedijpahateaome @bkinpetep- 7 -

[0019] With this design, the cooking menu is selected, then the volume of the article~
to-be-heated is inputted by input portion of the volume of the article-to-be-heated, and
then cooking ig started. 'When the first cooking step starts, the switching time that
varies with different article-to-be-heated is acquired from the cooking sequence data.
The switching time of the first and the second cooking steps is varied so as to be
delayed when the volume of the article-to-be-heated is large, and to be put forward
when the volume of the article-to-be-heated is small. Then, when the cooking time
of the first cooking step reaches the varied time, switching to the second cooking step
is performed.

[0020] Moreover, according to the invention, in the steam cooker designed as
described above, the first cooking step is switched to the second cooking step when
the internal temperature of the article-to-be-heated is 60 to 80 °C.

[002i] Moreover, according to the invention, in the steam cooker designed as
described above, the first cooking step is switched to the second cooking step at the

time at which the rate of temperature variation'in the internal temperature of the



articl e-to-be-heated becones small froma substantially constant
state. Wth this design, the internal tenperature of the
article-to-be-heated is raised rapidly by feeding of steam and the
first cooking step is switched to the second cooking step at the tine
ariseinthe internal tenperature bec@nmes gradual. [0022] Moreover,
according to the invention, a steam cooker conprises: a steam

gener ation heatigle-1g8896abd Mecorh@adhalPRdmAa SHBMMABALHRAGMR SBHET With this
heati ng the steam generated by the steam generation heater to

gener at e over digaf,ofle 3iEal AGARAL biile AEAM: bR 1 BPRLAAN dfaggﬂgggfe fecding

t hrough circulation, an article-to-be-heated being co

the steam fed. d i . Mgt I, e] :
conpri ses: ad?fli SPB%&" %{{)%PP %ggtsc p‘%ﬁ?ﬂ%i%ﬁ%é@g@ﬁ%ﬁ% ?@%ﬁﬁgﬁtﬁe& ed
cooked with s | % of. el [ rt st eam generati on heater
bei ng !ar ger r?%ﬁ?\%s?dﬁtﬁﬁ’??% P@%&%?E?ecgmﬁgﬁlé?%l‘o the steam heating

s cookelSaPk h” SupiPyoR aPQRts to R diveRtpn RSt ARF G (OTaT e, » Seam
heater being smaller than supply of el egtri C p%\%gr to the steam
heat i ng heat efenetaten hgiey prncratiog Sisany B o Steam diRpinghBeRier heptiag dectivn
cooking step at the tinme at which the rate of tenperature variation

in the inter rignepieddyt e steampgenertion hiegter ©- gepcnge. pissheatsdteapnand kaghing
froma substantially constant state. [0023]Wth this design, when a
pr edet er m nedstespbin mbeating ghambarttbrough eirdulation, ancaskiélerdo-be-beat¢dbeing cooked
performed in which the supply of electric power to the steam

gener at i on hdatuse of thelsteagded itathethhatingtcbahber, whereimtieeditarmepokeratoerprisdsn
this way, cooking is perfornmed with a | arge anount of overheated
steam fed t o dfiet dvekingrtepcihavitiel the Metioke-foktathented s ¢doked tvith muydya b ¢clegrtric
heater is stopped, cooking is perforned with a | arge anount of

saturated st gamef fotht @tchiarcheatibNikatdd B8 L Nargdr@hbakhhple off Bleetiid power to the
tenperature of the article-to-be-heated 1s raised rapidly by feeding

- 8 - of st e%f@aﬁf‘ﬁ%atiﬂ% hedi6y; bhdB BednldS@okifg 1RE ih MERNBRE aHRIPRIRLIERA is
becones gradual, the first cooking step iS switched to the second

cooki ng St ep.qobikdidy %ﬁﬁme?&&ig ef Ie st galle;faqfohmeataoe@%{agtsﬁm thad

to the steam generati Heater 1s set to be smaller than t

supel o6 L0, AHEE R B0k Sl Bl Sl PPN B

cLrouLaton, RGN L ke R B0 B PRCRIE: BT BLS Bprene

above, the st eam Bt hdheled S hprins RS fiici-t6-BE neatbd becoel s Fohs
substantially constant state.

[0023] With this design, when a predetermined cooking menu starts, the first cooking
step is performed in which the supply of electric power to the steam generation heater
is larger than that to the steam heating heater. In this way, cooking is performed with
a large amount of overheated steamn fed to the heating chamber. Note that when the
steam heating heater is stopped, cooking is performed with a large amount of saturated

steam fed to the heating chamber.

[0024] The internal temperature of the article-to-be-heated is raised rapidly by feeding



[ 0026] Mor eover, according to the invention, in the steam cooker

desi gned as descri bed above, the steam generation heater is stopped
in the second cooking step. [0027] Moreover, according to the
invention, in the steam cooker designed as descri bed above, the
article-to-be-heated is heated by radr&tion heat fromthe steam
heating heater. Wth this design, the steam heating heater is

di sposed, forofestamphed, adithetiihée § eikd inte suterhaicempératultcodamnts fraded R aifst
and, by the radiation heat fromthe steam heating heater radiating
the articl e- t @okRlieptiedwittiRato BRAKLAE cbSkiREsED NMRthe scbQi2&bking step, the
Moreover, according to the invention, in the steam cooker designed as

d i bed ab ; 28 fo i i '
escri bed aboygibgbwehipblics fol the !sgg@d%e%&a}ﬁﬁ&ﬁf g‘ﬁﬁ%?’% sHaBBSthaf That

i nternedi ate cooki hg step i1s provi ectric

pover to the %{hﬁﬁ"éﬁ' BERE E@%?ﬁ%ﬂ@%&%ﬁi an%ﬁgl\%f?{: IE% | dafhdl 6] bf Surated

cooki ng step I's | arger e secon ng step, and 1n

whi ch supply electric.power to.th t eam heat | heater. i s |arger
than i n the PRt hES 483 oo e el BROLCRiontom aR Bigls o PEgRes
[ 0029] Mor eover, according to the invention, in the steam cooker

desi gned as d@ggﬁ?ged above, the supply of electric power to the
steam geperation heater and tg the steam heat i_ng% heater is .

di st ri but’8&laccor dIHGOYS: eFrOrdng forg‘ﬁ igventiony fre the stepmc gepkich glesigrsd as
the duty ratio of the supply of electric power to the steam

gener ati on helgp@iber gbongathe sigpgdcatingheatenis stoppsd ipdhg fiysigooking stepppl y of
el ectric power to the steam heating heater, and, in the second

cooki ng ¥924], t he Moegvaraeserding tthethg uippenfions ime|the tsichn peslier desiguddeas
steam generation heater is nmade snmaller than the duty ratio of the
supply of el elssqribed pbavey the stethazendration Heatat istppbeaskindhe sef@@IOpMing btep.hi s
design, electric power is distributed to the steam generation heater
and to t[0e28t eam Matovey, hemtding fio othe t ireerpione in slotiseemwcddket Rilesighedy as
ratio being varied. In the first cooking step, the duty ratio of the
supply of el ekbdribed pbyRy, thedartible-to-bedrsate Rekicated By fagiatien hes flodi gersteam
than the duty ratio of the supply of electric power to the steam

heating heat gfeatifikkatddUSWath! thisGRsigAAHE kteth HOMBcRALLH E§rR8ED, s dxBflpleO
the heating chanber. Wth the duty ratio of theg supply of el ectricp

pover to the a%%l%%%ﬁlﬂx?@ﬁff%ei ARt cHREr 2Bh) fle hdIAbniHAG: Foth Yhe #dab
y of ele

of The suppl tric power to The steam heating heater,

swi tching to oy SRERPAERRYE HArEHER -behddildl RallBSbking is performed.

[0028] Moreover, according to the invention, in the steam cooker designed as
described above, between the first and the second cooking steps, an intermediate
cooking step is provided in which the supply of electric power to the steam generation
heater is smaller than in the first cooking step but is larger than in the second cooking
step, and in which supply of electric power to the steam heating heater is larger than in
the first cooking step but smaller than in the second step. .

[0029] Moreover, according to the invention, in the steam cooker designed as
described above, the supply of electric power to the steam generation heater and to the

steam heating heater is distributed according to the duty ratio; in the first cooking step,



[ 0031] Mor eover, according to the invention, in the steam cooker

desi gned as descri bed above, the duty ratio of the supply of electric
power to the steam generation heater is decreased stepw se, and the
duty ratio of the supply of electric power to the steam heating
heater is increased stepw se. [0032]Mopeover, according to the

i nvention, a steam cooker conprises: a steam generation heater

generating stgemfutyaitlo df HeermpplyaFtelRichRMee to MeateamMOsenbatist Béier is made
generated by the steam generation heater to generate overheated steam

and heating spRRMMaR B AaRritRGCHa sRly 31*@16&'19@3&5&&6‘ gt ét%?n h@a’i‘ing ﬁgate‘r,

articl e-to-be-heated bei ng cooked by use of the steamfed into

heating chambgyy imgggd-oﬂd%lﬂlmh%/ g aéh tﬁéé g@.ﬁrrnr%t?%ggt‘?fg :su}%pcsi’y hpaeﬁiggp%v%r to the

generation heater and to the s 1Stri

according to rai | rati f the y | ectri- .
power to the ég?agg%gnﬁ%tgba e?tgrngﬁé%qces?ﬁah% %ﬁn Ehe ‘?“z’u EF@&ec’fﬁ%‘? gué’Pf% %tlaﬁecgw
duty ratio of_the.s f electric power to the steam heating
heater in an %’ﬂef?tﬁg%@%ﬁm@%ﬁﬁ%g, the duty ratio of the supply of
electric r to th t eam generati on heagter |5 decreased stepw se
and the @ﬁ?@‘e Fat | QR t lﬁé!e%@g;ﬂ?%?ﬁ&r PeE s %wawaé? Hic, st egieaion heater
heati ng heater s increased sterm' se, and the duty ratio of the )
suppl y of el eddae thesisamyheating hrates fremihepoyes sotrenwib theghuty; ratioragiag varied.
smaller than the duty ratio of the supply of electric power to the
st eam heat i ngniibafisst capking pepdbe dpiyi mbel 0¥ﬂ1¢es.upplwov§3]ewrtcrpw 0 ghesitegm
electric power is distributed to the steam generation heater and to
t he st eam heagenergtidrebeatar if laypertthan thowuty wtiarof éhenstuphlyt dfeclebirio/ poadrito the
being varied. Water is fed to the steam generation heater froma

wat er feed t atdamolieatiigehdatdsandsistaiatge ameamhof o vayhentrdastench is Tuigto shedseatigo
generated is heated further by the steam heating heater, and

over heat ed stchambsi t Wich the Apgatialsfthbsgipdy of dleviiclfiveCtd theGRARN hadion
Here, the duty ratio of the supply of electric power to the steam

generati on heapheF made bRRER thdn RO dufieratd' by tHeaubfly Ut eldRicSpoRRk Yo &e steam
electric power to the steam heating heater, and thus a | arge anount

of overheat edegf fef, s@ﬁ@hih@t& e sdead &Jb@cir&@?eﬁﬁ@ﬁerfom@d.over heat ed
steamfed to the heating chanber circulates t0 be heated by the steam
heat i ng ter. T Lcle-to-be- t: ' j n ure
rai sed r[?glﬁdl y by cgtgtéx?]e![r, h‘&%ﬁn Q? %@Ilggeggg%ngtﬁé gée%%ygdroﬁélg?gﬁé&td 4
SLeam L 003 H0eRe 800K uiuREEd F AE L8 oIS RARAAL T BESb EneiS
Cl oot ri o powdPREb o GRL SPONER: FHgoh Ay 5ot 8! P mabo el o e o e
Here, the internal_lFF tenmperature of .the article-to-be-heated is raised
by heat fromS atnechpaler SARGIE36d F1ERYiEE-eam heati ng heater, and the

surface of the article-tobe-heated is heated by the heat fromthe
st eam hd8812g headdgreovenescoigiignta Hie igyenpion, a steam cooker comprises: a steam

generation heater generating steam; and a steam heating heater heating the steam
generated by the steam generation heater to generate overheated steam and heating
steam in a heating chamber through circulation, an article-to-be-heated being cooked
by use of the steam fed into the heating chamber, wherein supply of electric power to
the steam generation heater and fo the steam heating heater is distributed according to

a duty ratio, a duty ratio of the supply of electric power to the steam generation heater



- 11 - ratio of the supply of electric power to the steam generation
heat er becones smaller than the duty ratio of the supply of electric
power to the steam heating heater, by overheated steam or saturated
steamthat is heated by the steam heating heater through circul ation,
the article-to-be-heated is cooked. Iq®-his way, the
article-to-be-heated is heated mainly at its surface, has its

internal tenprmaddériergaihah aidugeatib off teesippiFreldeaEsIvl 46 the siich MaEing
its surface roasted brown, conpleting the cooking. Advantages of the

I nvention [ O0Ralefes f dhligsthesof@odkis MY dutP VAR sipRCsE etl&ﬁ‘ld(fx{vie} to

cooking step is conpriséed in which the supply of electric power

the st ' &1 pdoerl; ' | i '
e steam gengg @fehﬂ%eﬂ%ﬁgﬂ ﬂéa‘fer S &L éas%d;s?gbrﬁlgﬁimﬁiutﬂg Tdﬁ té(r? lg)faﬁﬂa rshp?ﬂl& of

power to the steam heatin eater, by heat o e ano

of steam t heeljeéi'rti@é&%r th ?ﬂ@ﬁéﬁ }f%a?ipglfhg&tév}gl?/ ﬂ{cH?gédesft%p%pee' cf ﬁlteedﬂprslléﬁg of.

as neat can be rarsed rapid , e 1 nternal 1énperature
of the articlg-to-he- ted can be,nmade higher than the fat | t.in
Cenper at ur e 20naRY ah CBRF poaRs fobd SeamHefer et e b ahthe
internal tenperature of ;the article-tq-be-heated exceeds the fat

o1 41 gt erp S S i ihen U TS TEHG TR S el o % e
second cooking step.is perforned in which the supply of electric

power to the Ef diBfi on heater is made smaller than that to the
steam heating heater, and thus it is possible to conplete cookin

with t hel0P3iler nal Wishyhis design clctrichpoveer s distsibuisd e thresteasy ceneraiioniheater
at a desirable tenperature and with the surface thereof roasted ]
brown. [ 0037ndte thestepmdieating keajso Fomithepawser sewes with therdvponatia heiog varist.
noi sture inside the articleto-be-heated so as to maintain taste, and
to | engt hen tWetepsriedtb the shaimcdentratiornt kaape fimhua evates fdet gdnkror ttiealiket sethat
fat nelting tenperature zone w thout |engthening cooking tine. In
this way, W tswant isl gewetatedg Thestesabo lgeharated id hatedit fagherdgotke steatti®ating
12 -
heater, and overheated steam with a temperature higher than 100 °C is generated.
Here, the duty ratio of the supply of electric power to the steam generation heater is
larger than the duty ratio of the supply of electric power to the steam heating heater,
and thus a large amount of overheated steam is fed to the heating chamber. The
overheated steam fed to the heating chamber circulates to be heated by the steam
heating heater. The article-to-be-heated has its internal temperature raised rapidly by
latent heat of the large amount of overheated steam.

[0034] When cooking is performed for a predetermined time, the duty ratio of the
supply of electric power to the steam generation heater is decreased stepwise and the
duty ratio of the supply of electric power to the steam heating heater is increased
stepwise. Here, the internal temperature of the article-to-be-heated is raised by heat

from overheated steam and the steam heating heater, and the surface of the article-to-

be-heated is heated by the heat from the steam heating heater. Then, when the duty



anount of defatting of the article-to-be-heated can be increased and
t hus heal thy cooki ng can be performed. Mreover, since the internal
tenperature of the article-tobe-heated becones high in an early
stages, cooking time can be reduced. When the anpunt of defatting of
the article-to-be-heated is to be simllar to a conventional anount,
cooking tinme can be reduced further. [0038] Mbreover, according to the
invention, sirnge dfhige slipply sidlécriopovidi@o ShePtan Sénctltios theiter BRVAES ffaller
the steam generation heater is larger than that to the steam heating

heater in an @as kb 8it9G880 Of tHOMIPPHTL di&tTc POREr Hbf BMskchR Raffdheater, by
heating heater is used for raising'the internal tenperature of the

articl e-to- besRahRd st ﬁts.&ﬂﬁatcdt%\'eagﬁm& hémtby?ke ?tgé:ﬁﬁlgzﬁig?rﬁgé{@thﬁﬁgh

over heated steam w th hi gh heating I cl ency, e Intern

tenperature Oéirch{lﬁg&%% %ﬁfe&&éa@%%e&?ﬁ%s%go%gpyB‘gtfhﬁs‘é\}vég qie?ﬁ?@élgkab&lgegtefi fllse

Mor eover, since rati e su tric power

t t4 i [.ler.th that, to t.he. st .
rea T et ol EERFctcPu it et B ARG e
ing wi i . u i.cl e-to-he-
nai nt a?ned atteﬁ‘p‘ﬁféﬁi‘?’%‘?hﬂtl&%ﬁtrﬁ"?s d}ﬁ‘ﬁl‘?"%@wp{qfﬂg Eﬁl‘f’%@g't her eof

roasted brown. [0039] Furthernore, since the duty ratio of the supply
of electric power to the steam generation heater and to the steam
heating heater is varied stepwise, it is possible to prevent
reduction in Atheandagesaf theflagentionure in a circunferential part of the
article-tobe-heated, and to obtain a |onger period for roasting the
surface BF3¥n. Acctrcarding i the presont pyemion] dnqeche fitst eenkingtstepds okmprised in
time even when the volunme of the article-to-beheated is large, and to
secure a propdrchtsuupplyfofmiéotdaipevdr g itithestedm geneaationchental it lniger thae the
taste. - 13 - Brief Description of Drawings [0040] [Fig. 1] A front
vi ew showi ng sapsly efiriecool@mwenacthe diemg Heatirg Heates thydntenichearof a fgetdnmunt
present invention. [Fig. 2] A side view showi ng the steam cooker
accor di ng to dffigeahd, ribé iteinadicipBian®eé of ke bifidRAbIRheatkfisgeh 3 naff E@Nbe
vi ew show ng the steam cooker according to the first enbodi nent of

the inventi onaiséi Aprtyat gn MISHEY,3hdRRimal nPRAMEE of the article-to-be-heated can be

made higher than the fat melting temperature zone in an early stages,

[0036] Moreover, after the internal temperature of the article-to-be-heated exceeds the
fat melting temperature zone and fat starts to ooze out, switching to the second
cooking step is performed in which the supply of eleciric power to the steam
generation heater is made smaller than that to the steam heating heater, and thus it is
possible to complete cooking with the internal temperature of the article-to-be-heated
maintained at a desirable temperature and with the surface thereof roasted brown.

[0037} It is therefore possible to secure a proper amount of moisture inside the article-
to-be-heated so as to maintain taste, and to lengthen the period in which the
temperature is higher than the fat melting temperature zone without lengthening

cooking time. In this way, without lowering the usability of the steam cooker, the



[Fig. 4 A front view showi ng a heating chanber of the steam cooker
according to the first enbodi nent of the invention. [Fig. 5] A

di agram showi ng an internal structure of the steam cooker according
to the first enbodi nent of the invention. [Fig. 6] A block diagram
showi ng the structure of the steam cooker according to the first
enbodi nent of the invention. [Fig. 7] A diagram show ng a variation

i n the internahount yieteftting ob fthen Artialetto-bb-detted beh datiactesbo® ahd thus healthy
over heating by overheated steam [Fig. 8] A diagramillustrating
defatting of &dekinglchh Bé Perfiimied- hPRERerDsinMEE MR Eenfietie of He@rticB-toA
di agram showi ng the internal tenperature and the anount of residual
fat of the argd-gdatedtiRchifedmigh %gamph(aﬂfl%g‘é&%ﬂkiﬁ@%rcaﬂﬁae%ﬁcédrSWhen the
enbodi ment of the invention.” [Fig. 10] "A’'di agram showi ng a control

sequence of tHe.FHRIP rRinELEMd bicRAVBE-HERed BE t6 HEAMHAG R’ AlcbRntional

heater and to the steam heating heater of a steam cooker according to

a second e”boﬂﬁéﬁﬂtc]p&&népﬁleic%ﬁ@{?h{?&df&ﬂﬁleg- 11] A di agram show ng an
ol a

overal |l structure eam cooker according to a third enbodi nent

f the i ion. v~ 14 - [Fig. 12], A fraont vi |

gs te arGra; tbﬁgfn Lg " ofM?Iﬁgwgt giacr?% (@% éoe lhealcu,g%‘ﬁg?’n%ﬁ%ee\g{h? R%%V(It %%P gor}et}’r% SBHPr% ﬂf
o the o STkl ald st shnt e it Hon BRI TR Al

i nventi on.

heater in an early stages of cooking, less heat from the steam heating heater is used for
raising the internal temperature of the article-to-be-heated, and thus, by latent heat of a
large amount of overheated steam with high heating efficiency, the internal
temperature of the article-to-be-heated can be raised rapidly. Moreover, since the
duty ratio of the supply of electric power to the steam generation heater is made
smaller than that to the steam heating heater at a predetermined time, it is possible to
complete cooking with the internal temperature of the article-to-be-heated maintained
at a desirable temperature and with the surface thereof roasted brown.

[0039] Furthermore, since the duty ratio of the supply of electric power to the steam
generation heater and to the steam heating heater is varied stepwise, it is possible to
prevent reduction in the amount of moisture in a circumferential part of the article-to-
be-heated, and to obtain a longer period for roasting the surface brown. Accordingly,
it is possible to shorten the cooking time even when the volume of the article-to-be-
heated is large, and to secure a proper amount of moisture inside it so as to maintain

the taste.



[Fig. 14] A side sectional " vi ew showi ng the esteamation cup of the
st eam cooker according to the third enbodi mrent of the invention. List
of Reference Synmbols [0041] 1st eam cooker 1ldoor 20, 120heati ng
chanber 21tray 26, 126bl ower fan 28suction port 3lexhaust fan 32, 33,
132, 133exhaust duct 34steam feed ductl3-
Brief Déscription of Drawings
[0040] [Fig. 1] A front view showing a steam cooker according to a first embodiment of the
present invention,
[Fig. 2] A side view showing the steam cooker according to the first embodiment of
the invention.
[Fig. 3] A front view showing the steam cooker according to the first embodiment of
the invention in a state where a door is opened,
[Fig. 4] A front view showing a heating chamber of the steam cooker according to the
first embodiment of the invention.
[Fig. 5] A diagram showing an internal structure of the steam cooker according to the
first embodiment of the invention.
[Fig. 6] A block diagram showing the structure of the steam cooker according to the
first embodiment of the invention.
[Fig. 7] A diagram showing a variation in the internal femperature of an article-to-be-
heated due to overheating by overheated steam.
[Fig. 8] A diagram illustrating defatting of the arficle-to-be-heated by overheated
steaim.
[Fig. 9] A diagram showing the internal temperature and the amount of residual fat of
the article to be heated by the steam cooker of the first embodiment of the invention.
[Fig. 10] A diagram showing a control sequence of the supply of electric power to the
steam generation heater and to the steam heating heater of a steam cooker according to
a second embodiment of the invention.

[Fig. 11] A diagram showing an overall structure of a steam cooker according to a

third embodiment of the invention.



35, 135circul ation duct 40, 140steam heating device 41, 141steam
heati ng heater 48danper 50steam generation device 51pot 52steam
generation heater - 15 - 54drain val ve 55water feed passage

-14.
[Fig. 12] A front view showing an esteamation cup of the steam cooker according to
the third embodiment of the invention,
[Fig. 13] A side view showing the esteamation_ cup of the steam cooker according to
the third embodiment of the invention.
[Fig. 14] A side sectional view showing the esteamation cup of the steam cooker

according to the third embodiment of the invention.

List of Reference Symbols

[0041] 1 steam cooker
11 door
20, 120 heating chamber
21 tray
26,126 blower fan
28 suction port
31 exhaust fan
32,33,132,133 exhaust duct

34 steam feed duct

35,135 circulation duct

40, 140 steam heating device
41, 141 steam heating heater
48 damper

50 steam generation device

51 - pot

52 steam generation heater



56t ank-wat er-1 evel detection portion 57water feed punp 61j et -out
cover 65, 66 jet port 68reflective portion 71lwater tank

7ladr ai ned-wat er collection portion 8lpot-water-|evel detection
portion 9l1ltank-water-|evel detection container 10lheating heater

110drai n portion
54
55
56
57

61

-15-
drain valve
water feed passage
tank-water-level detection portion
water feed pump

jet-out cover

65, 66 jet port

68

71

71a

81

91

101

110

reflective portion

water tank

drained-water collection portion
pot-water-level detection portion
tank-water-level detection container
heating heater

drain portion

111,113  pipe

111a
112
114
115
116
117
118
171
172

. 200

drain hole

tube

drain tray

tube pump

housing

rotated plate

roller

induction heating coil
IH circuit

esteamation cup



111, 113pi pe 111a drain hole 112 tube 114 drain tray 115 tube punp 116
housi ng 117rotated plate 118roller 171induction heating coil 172 IH
circuit , 200esteanmation cup

-16 -
230  heating member
F article-to-be-heated
L fat
S steam

W condensed water

Best Mode for Carrying Out the Invention

[0042] Embodiments of the present invention will be described below with reference
to the relevant drawings. Figs. 1 and 2 are a front view and a side view, respectively,
showing a steam cooker according to an embodiment. The steam cooker 1 cooks an
article-to-be-heated by overheated stcam. The steam cooker 1 is provided with a
cabinet 10 in the shape of a rectangular parallelepiped. At the front of the cabinet 10,
adoor 11 is provided.

[0043] The door 11 is pivotally supported so as to be rotatable about its bottom edge
in a vertical plane, and a handle 12 is provided at an upper part of the door 11 for
opening/closing it. In a middle part 11C of the door 11, a see-through portion 11a
(see Fig. 3) is provided in which a heat-resistant glass is set therein that allows the
inside to be viewable. On the left and right of the middle part 11C, a left-side part
11L and a right-side part 11R, each having a metal decoration plate at its front, are
arranged symmetrically. On the right part 11R of the door 11, an operation panel 13
is provided.

[00447 Fig. 3 shows a front view of the steam cooker 1 in a state where the door 11 is
opened. When the handle 12 is held and pulled frontward, the door 11 rotates and

changes its position through 90 degrees from- a vertical, closed state to a horizontal,



- 16 - 230 heating nenber article-to-be-heated fat steam condensed
wat er Best Mdde for Carrying Qut the Invention [0042] Enbodi nents of
the present invention wll be described below wth reference to the
rel evant drawings. Figs. 1 and 2 are a front view and a side view,
respectively, show ng a steam cooker <aiJcording to an enbodi nent. The
st eam cooker 1 cooks an article-to-be-heated by overheated steam The

st eam cooker épehéd R4tV Wakn Metdoor CRlbaRE, the fibht thbeofsRanSinet 10 pears.

rectangul ar parall el epi ped. At the front of the cabinet 10, a door

i's provi fpds] [004%%{:&99!‘thé-]caﬂiﬁetﬁiao‘é@h@%pbﬂdiﬁélfboﬂﬁh‘ﬁgdlﬁgagslrl]g;bg:&% dogr

rotatabl e about its bottomedge 1n a vertical plane, an

in 8 e poyfpHRREHRRE (bl il Ol hd pilor BRUMER 1) picinih 1o
that alt ove he HESacADEL G BRI PR el Soambef 706 BP0
cach having FHRPAPUTEETET BH Bl &P S S ool eshapgdg e pa
rt. 11R of ,the door 11, an eration

sanel 15 #&% a&getflbggpgﬂe%aogdmg o fepishi-sideet URoar e dofe 1 biosmirol
cooker 1 in a,state where the door 11 is_opened. Wen the handle 12
i s held and picrigoad Genillestigted) sargegsd insidey with ne gpepirg provided in front it.

[0046] The heating chamber 20 is formed in the shape of a rectangular parallelepiped,
and the entire face on the front side facing the door 11 is formed to be an opening 20d
for taking out/putting in the article-to-be-heated F (see Fig. 5). By the door 11 being
rotated, the opening 20d is opened/closed. Wall surfaces of the heating chamber 20
are formed out of stainless steel plates, and on an outer circumferential surface of the
heating chamber 20, heat insulation is applied.

[0047] Fig. 4 is a front view showing the details inside the heating chamber 20, On
side walls of the heating chamber 20, a plurality of tray support portions 20b and 20¢
are provided at different levels. The tray support portion 20b at the upper level is
provided lower than a reflective portion 68. By one or both of the tray support
portions 20b and 20c, a tray 21 formed out of a stainless steel plate is stopped. On
the tray 21, there is placed a stainless-steel-wire rack 22 for putting on the article-to-
be-heated F (see Fig,. 5).

[0048] When cooking is performed by overheated steam, the tray 21 is placed on the
iray support portion 20b at the upper level, Thereby, overheated steam can be led to

the bottom surface of the article-to-be-heated F by being reflected by the reflective

portion 68 as described below. The tray 21 can be placed on the tray support



changes its position through 90 degrees froma vertical, closed state
to a horizontal, - 17 - opened state. Wen the door 11 is opened,
the front face of the cabinet 10 appears. [0045] In the part of the
cabi net 10 corresponding to the mddle part 11C of the door 11, a
heati ng chanber 20 is provided. In theldart of the cabinet 10
corresponding to the left-side part 111, of the door 11, a water tank

chanber 70 i spqien mmnaqoaapmanﬁﬁara@d RwaBleRElst amiis flkésOk podibledicbolga
wat er for steam generation. In the part of the cabinet 10

cor r espondi NQlatgd dufief bLMicled-BebchiRbled IF at Budfmé he door 11, a control
circuit board (unillustrated) is arranged inside, with no opening

Cdedrdinaat ¢ : Do .
or vt dediigtof " Ont idr, L ARFEN S BRI AURAYSEpCR JRuOITE ) Bl
taki g out / putt aoP R Fase i 1 KR WRRR ReARE ity Hidob Syt
surfaces of | THe SR Lips RReABE O H=2dE of B IBER GhvTor Poriobs awiled
Chanber 20, EAReRod e Fon 21 & sy devel Bpa rarm sitbee Beter e tpeing
show ng the ccjt%taai | s, i nsjde_the, heating chamber 20. On side walls of

the heating fehafl goe Fig. au‘}&‘ i1§ grragged atdhe hottoppiuriapg ek the heating shambsr
20c are provided at different |levels. The tray support portion 20b at

t he upper lev® is provided lower than a reflective portion 68. By
one or both of the tray sulgport portions 20b and 20c, a tray 21

formed olf5@¢k a stlaianpasvalkatdld fuphenside of the kgspiegichamber B at subptantially the
there is placed a stainless-steel-wire rack 22 for putting on the
articl e-t obe-thiddlead tke [eféizhFdigectioh, a fetdaBpah2s iscrokidedyarids tqthe foottore deft
by overheated steam the tray 21 is placed on the tray support
portion 20b aheredife anpgpdaust @otl 32aTizegretified. 0VIde hefidotide Foam 62l techvety
to the bottomsurface of the article-to-be-heated F by being
reflected by prbddédin/bee didewalls of the heating chamber 20, and has its surface formed to be
curved. Overheated steam jetted out sideward through a jet-out cover 61, which will
be described below, toward the reflective portion 68 is reflected by the reflective
portion 68 so as to be led below the article-to-be-heated F.
[0051] To the ceiling surface of the heating chamber 20, there is fitted the jet-out
cover 61 which is formed out of a stainless-steel plate and jets out overheated steam.
On the front side of a right-side part of the jet-out cover 61, an illuminating device 69
that illuminates inside the heating chamber 20 is provided.
[0052] The jet-out cover 61 is formed to be substantially hexagonal, which is achieved
by both corners at the front of a rectangle as seen in a plan view being chamfered.
Both the upper surface and the lower surface of the jet-out cover 61 are finished to be

dark-colored through surface treatment such as painting. Thus, heat radiated from a

steam heating heater 41 (see Fig. 5) is absorbed in the jet-out cover 61 to be radiated



portion 68 as described below. The tray 21 can be placed on the tray
support - 18 - portions 20b and 20c at the upper and | ower |evels.
This nmakes it possible to cook a | arge nunber of
articles-to-be-heated F at one tinme. [0049] Here, the tray 21 that is
arranged on the tray support portion 208 is so formed as to allow
air to pass through it, so that overheated steamis fed to the top

surface of thgomrithd Edint Qrface herRbed thihdahify dHagibe2dp. at the | ower
level. In addition, the article-tobe-heated on the tray 21 at the

llower | epmb3pas itm thobém Sitdaas) Medk&nintaeahde T MERE- 66t b0k 61, a

(see Fig. 5), which is arranged at the bottom surface of the heating

chambor 20, st RSB oRR: i 6 oo EE ) e plRAGeR, i of OOpREB5 il
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exhaust port rovi he re ive p on i'S concave

provided in h._si de | s of the heating chanber 20, and has its
surface forn&g{qoﬁgg agﬁg\b'ed. Overheated steam jetted out sideward

t hr ough Let-out cover, 61, which w.ll be descriped bel ow, toward the
ot ag BT 1 FReS shSra BuiiBa SEyhe fEhEr iR, e SEam SogkeD Jp e
to be led belgw the article-to-be-heated F. [0051] To the ceiling
surface of tHEagiad: thsdeatingmbambe20 is sesndiom afside; o dhe water tpk dids aeapgsd
61 which is forned out of a stainless-steel plate and jets out ]
over heat ed sttedhe lagof Hhe hopting chaneher 3P a3 shpyhtn FiglS mantioned eathier, and is
jet-out cover 61, an illumnnating device 69 that illum nates inside
t he heating cieandsted Vi@ ajeintpogiivndsiwith @ GBR]WHkRe-1¢wel dededtion oomteing191i. s Thus,
formed to be substantially hexagonal, which is achieved

the water tank 71 is detachable from the cabinet 10 (see Fig. 2).

[0055] The tank-water-level detection container 91 is provided with a tank-water-level
detection portion 56. The tank-water-level detection portion 56 has a plurality of
electrodes and, by the conduction between electrodes, detects water level. In this
embodiment, water level is detected at three levels by a ground electrode and three
detection electrodes. By detection of the tank-water-level detection portion 56, when
the level of water in the water tank 71 falls below a predetermined water level, a
notification is given to recommend feeding of water.

[0056] A water feed passage 55 extends to a bottom part of the tank-water-level
detection container 91 so as to be immersed. The water feed passage 55 has a water
feed pump 57 provided somewhere along the path, and is connected to the steam
generation device 50, The steam generation device 50 has a cylindrical pot 51 of
which the axis direction is vertical, and, by operation of the water feed pump 57, water

is fed from the water tank 71 to the pot 51.

[0057] The pot 51 is formed to be cylindrical with metal, synthetic resin, ceramic, a



by both corners at the front of a rectangle as seen in a plan view
bei ng chanfered. Both the upper surface and the | ower surface of the
jet-out cover 61 are finished to be dark-colored through surface
treatment such as painting. Thus, heat radiated froma steam heati ng
heater 41 (see Fig. 5) is absorbed in4ghe jet-out cover 61 to be
radiated - 19 - fromthe bottom surface thereof to the heating
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surface of the jet-out cover
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chanmber 20 is efn froma sci de. The water tank 71 is arranged to the
left of the hESTHY ERABEFL20 as shown in Fig. 3 nentioned earlier,
and is ca}r&ggﬁted via a joint portion 58 wth a tank-water-I|evel
detectio t ai ndp tha PotTHu ¢ cylipdricphseppratiompaly f1a & previdedh it extends fiom
the cabinet 10 (see Fig. 3\%1 [ 0055] The tank-water-|evel detection
cont ai ner 91 %8 tep swifaredpfiihe ok 51 dnte- thetspiral| sieant gekestasion; hsatep G2t i By the
56. The tank-water-|evel detecti-on portion 56 has a plurality of

el ect r odes arsdparbijort Well Sdmduettenlsvilatetwetion ciagther 6te i, forteedethhisis\weagated
|l evel. In this enbodinent, water |level is detected at three |levels by
a ground el eclromndie steach gdnemtion héatar 520 NThd epiratictewall Bya id €draet soas 0 thave
the tank-water-1level detection portion 56, when the | evel of water in
the water tankgaplbehadenshdbbiym surfice dLthe pbit 3¢ fandabe thel iRdi@d andahe outside of
notification is given to recomrend feeding of water. [0056] A wat er

feed passage thé® wxirdods defeclod @hiARerPHILt cathmbiiSatind NeitMda8H okIRY Clyater is

maintained at the same level.

[0059] In the water-level detection chamber 51b, there is provided a pot-water-level
detection portion 81 thﬁt detects the level of water in the pot 51. The pot-water-level
detection portion 81 has a plurality of electrodes and, by the conduction between
electrodes, detects the level of water in the pot 51.  Since the steam generation heater
52 and the water-level detection chamber 51b are separated by the separation wall 51a,
bubbles that are caused by boiling of water that has touched the steam generation
heater 52 are less likely to conduct to the water-level detection portion 81.  Thus, it is
possible to avoid energization of electrodes caused by bubbles, and to enhance the
accuracy of detection of the pot-water-level detection portion 81.

[0060] A heater or the like may be adhered to an outer circumferential surface of the
pot 51 to heat the water in it. Here, a circumferential wall of the pot 51 forms
heating portion for heating the water in the pot 51, and the water-level detection

chamber 51b is provided to be separate from the circumferential wall of the pot 51.



detection container 91 so as to be inmmersed. The water feed passage
55 has a water feed punp 57 provided sonmewhere along the path, and is
connected to the steam generation device 50. The steam generation
device 50 has a cylindrical pot 51 of which the axis direction is
vertical, and, by operation of the wat®r. feed punp 57, water is fed
fromthe water tank 71 to the pot 51. [0057] The pot 51 is forned to

oot nat i on. o iordeh, BRisharm SUBRAGH bdhudk B9 hidy cGRPAE dtifheaten®D "\
t th t 5
;;e);slr:tl antnoé)gtmed ﬁelﬁa}tgélr Fh|jes ?rmer sgég%%gfr’“gnéel?n. Srz%a"%% génedo%uct%%e gl B rrt:ﬁi% Ba
t heat 5118 heat ed d
Donerated. | COEBIRRAERes 5 AStpea h&e\y{fﬁq@ Blte ot GLRPLPbS BT BTl

provi ded t hat fro rface_of the pot 51 into the
spi ral steamﬁléﬁ %ﬁ?‘%ﬁonrﬁapﬁfe 5P ﬁﬁ@ﬁ?\@?@%‘ﬁ%ﬁ@ﬁ’%l@mﬂ’&m%g with
wat er - | evel i on cgygb 51b is forned that is separated from
the steam gen At etestiongentaiperalat i ToHs.\water thahasovedlowed feom
as to have a ap bet ween the bottom surface of the port 51, and, by
the inside anfgemﬁtcﬁlo\&tl@d toethe pvater tanlteli er Thevesrilene lavet ofche evrafiors pips B8 is
communi cating with each other, water is nmaintained at the sane |evel.
[ 0059] | n t he sehtoche-Highee khagdhesraringhwatbrdented in 8¢ pot Gihmt bovwes thpndhd dech f&ed
pot -wat er-1evel detection portion 81 that detects the |evel of water
in the pot 51ducT®® pot-water-level detection portion 81 has a
plurality of electrodes and, by the conduction between el ectrodes,
det ect s [0062] evel Hebmweieebottain tdnd @DtheSpot Si,neewhthe dedie iipe SBeleadsi Ot
heater 52 and the water-I|evel detection chanber 51b are separated by

the separati ofoni@dHerddlang HedRkIe Sf iha bt daif Pitwesh, Rydrbii Jalveg540k prévidAd.

that has touched the steam generation heater 52 are less likely to

conduct to t hpheWRhter draRVhe 98 AR HINRARUELONWERr collbéon hdrtibs7ROSEIREE

to avoi d energization of electrodes caused by bubbl es, and to enhance

t he accuracy jgf; h@'%ﬁ%ﬁéﬂ HO{VEBQESI @&aérgm%d aglﬁfeecﬁ“hﬁ’s“ i’ pbssHle to

81. [0060] A heater or th hered to an out

ci r cunf er ent | gl S | O@ﬁ%@%pot Bﬁ&ﬁ%@%ﬁ RV ntd thel draindBhifier

a circunferen |aI

collection portion 71a to collect it, and to throw the drained water away by detaching
the water tank 71.

[0063] At the outside wall of the heating chamber 20 from its rear surface over to its
top surface, a circulation duct 35 is provided. The circulation duct 35 has a suction
port 28 formed in the rear wall of the heating chamber 20, and is connected to a steam
heating device 40 arranged in an upper part of the heating chamber 20, The steam
heating device 40 has its bottom surface covered with the jet-out cover 61, and its top
surface covered with a top cover 47.

[0064] In the circulation duct 35, a blower fan 26 comprising a centrifugal fan is
arranged, and the steam feed duct 34 is connected at the upstream side of the blower

fan 26. By driving of the blower fan 26, steam generated by the steam generation



heating portion for heating the water in the pot 51, and the

wat er -1 evel detection chanber 5 |b is provided to be separate from
the circunferential wall of the pot 51. - 21 - Mreover, the steam
generation heater 52 may conprise an |IH heater. [0061] Fromthe top
surface of the pot 51, a steamfeed duzX- 34 connected to a
circulation duct 35 described below | eads out. In an upper part of
the circunf er @iidead0 Boivd vig eheOftednh el hict3Y, intoRBE Eirdufatidh AvbicESd & addition,
overfl ow wat er pipe 98 conmunicating with the tank-water-1|evel

detection conggisR@k 8lhe ﬁ@d—ﬁf‘ng hahBdr 20N8kudkas iPRGIhane dudiion 'ﬁoftk%%, AQ%s

51 is led to the water tank 71. The overflow | evel” of the overfl ow

pi pe 98 is Se&m%u%hlﬁ?e ata Bng st A&Qr[oggté.&ﬁ\ﬁgﬁﬁ{ej% éﬂg 6'5%&%80?81%9&-1

but | ower than e steamfee uct rom oftomend 0o
th t 51, j i | . . h
of Ct he vt er “audier 8 Tnb! R, C3itRe Gitling BATRAS SubiaRy IR (R AN
dr ai i 53 d dr ai - WAt er. l. ti ti 71

o ovi ded' 1 n_ cEeRRrS ' kfnon bR taa R §nsSRribE T Pl ah ot day oo
Thus, it is g‘%_SEI ble to.drain the water in the pot 51, by opening the

drain val ve S $1¢351 £9Rk°Hf-ai ned- wat er col | ection portion 71a to

collect it, and tqQ throw the drai ned water }éoby detachi ng the
a

- » » - aV\a .
wat er t alR631. [ odBBRLY. eafeinsidestngdicaiing chpmben 20hiS AL, i veen ativiyeien 2team
fromits rear surface over to its top surface, circulation duct 35
i s provided. oPRkingistagts @it is geplensd twithstesns  dn thedelloving descripiort, #ripasgumerd
the rear wall of the heating chanber 20, and is connected to a steam
heati ng devi dbat4@s msidgthpctating chambppl hasbeen replatddevithesi¢armg chanber
20. The steam heating device 40 has its bottom surface covered with
the j et -[®066]cover 16 in uppet patt of thepirsulaticaknccify en exhawsttdncted3tthat beawles out
47.
via an electrically driven damper 48 is provided. The exhaust duct 33 has an open
end facing outside, and, by opening the damper 48 and driving the blower fan 26, the
~ steam in the heating chamber 20 is forcibly exhausted. From a lower part of the
heating chamber 20, an exhaust duct 32 that is communicated via the exbaust port 32a
leads out. The exhaust duct 32 is formed of metal such as stainless steel, and has an
open end facing outside to naturally exhaust the steam in the heating chamber 20.
[0067] The steam heating device 40 is provided with the steam heating heater 41
comprising a sheathed heater, and further heats the steam generated by the steam
generation device 50 to generate overheated steam. The steam heating device 40 is
arranged in a middle part of a ceiling part of the heating chamber 20 as seen in a plan
view. In addition, the steam heating device 40 is formed with an area smaller than
the ceiling surface of the heating chamber 20 and with a small volume, so as to

‘achieve high heating efficiency.

[0068] In a lower part at a side of the heating chamber 20, there is provided a drain



[0064]1n the circulation duct 35, a blower fan 26 conprising a
centrifugal fan is arranged, and the steam feed duct 34 is connected
at the upstream side of the blower fan 26. By driving of the bl ower
fan 26, steam generated by the steam generation -22 - device 50
flows via the steam feed duct 34 into-23e circulation duct 35. In
addition, the steamin the heating chanber 20 is sucked in through

the suction pgyrtior?810 thhiasing BeHReesRd Wakr ebileeiet dhiadTbotl MiGTacd 202 ke he%hﬁ»g
out through the jet ports 65 and 66 of the jet-out cover 61 to be

circul ated. Siagded 20.t i1 R4th pBABNIYEKS ﬁﬁawuéu Rhth SlRAMEY 8 18 i5R"1TP dnd
by a common bl ower fan 26, it |s possible to prevent an”increase In

the cost of thg &’i@a?f&bsp%ﬁfué« 0&%'&%&%@ | dbtacBbSy hgl Q&Pél&ﬁthe door

heat i ng chanber 20 1s a however en” st eam cooki'ng star

| d withyst t th t
(P10 T S8t Al oLl MG il g ol S5RUIHG "
0066] | t h t d t 35 d t 3
[ogce Qniﬂe“ﬁ@ﬁl o B o P TR0 e
Th h t 33 h df t b
' S e 20 R G0, a0 W e ni. o hene

chanmber 20 |s forcibly exhausted. Froma Iovver part of the heating
chamber B869lan exndigsipeilid: is Sormed of ajresin-rrmge beniipine thatds PF%“C@QH%B@IGC‘“
port 32a |eads out. The exhaust duct 32 is formed of netal such as
stainl ess st dbfonghadideanalhaf tedwatingrhambemdy) G fasilitate uaderstandiag, liy M. 5,
exhaust the steamin the heating chanber 20. [0067] The steam

heati ng devi dbe fipeild1is shdvaeat the tdar wald). s (Thaenth ehthiermgpen bt igrsephtated from,
conprising a sheathed heater, and further heats the steam generated
by the steamwiéinegat indretden) the f166r sucfageardiie lratudaatnbddr 20 todoam 7 hain
steam heating device 40 is arranged in a mddle part of a ceiling
part of the h@i i1ig thdhandyen d3Anwards edhe Rithgkd Altavs pivvided witldi rhésh Milter
the steam heating device 40 is formed with an area snmaller than the

ceiling surfgagedrtday et i bipg 169 aoRhed ButadTth bihlpige, ah@kY opéRlts TR e RO

as to achieve high heating efficiency.
drain tray 114. Between the pipes 111 and 113 is commumcated with a flexible tube

112 formed of silicon rubber or the like.

(00701 In the tube pump 115, a rotated plate 117 is provided inside a housing 116 that
has the shape of a cylinder with a base, and in a peripheral part of the rotated plate 117,
a plurality of rollers 118 are provided to project out. A tube 112 is arranged in a ring
shape along the inner circumferential wall of the housing 116. Between the housing
116 and the rollers 118 is formed to be narrower than the outside diameter of the tube
112, so that the tube 112 is pressed by the rollers 118.

[0071] When the rotated plate 117 rotates in the direction indicated by an arrow A by
driving of the tube pump 115, the rollers 118, while rotating along the length direction
of the tube 112, successively press the tube 112, Thus, the fluid inside the tube 112

is pushed.out successively in one direction to be transported, preventing the fluid from



[0068]In a | ower part. at a side of the heating chanmber 20, there is
provided a drain - 23 - portion 110 that drains condensed water
collected on a floor surface 20a of the heating chanber 20. The drain
portion 110 is provided with a drain tray 114, pipes 111 and 113, and
a tube punp 115. The drain tray 114 i-4detachably arranged bel ow t he
door 11, and collects condensed water transported through the drain

portion 110. figwiag s thteppositbdiréciiodensed water adhered on the inner
surface of the door 11 I's made to fl ow down, when the door 11 is

opened, fR78E 10 REARNIE VRS c.laﬁ'el)c&.}a%nq{l@.flﬂoxlhsﬁlfﬂcelﬂoﬁ-of tﬁeg%gg%goaﬂﬁﬁbgf 0P

111 is formed of a resin-forme ent pipe that 1s provi proj ect

through a sidg Sméfgh@{ﬁtﬁ%&%%ng%lf ﬁi@?@ be ﬁgnmsﬁ)%{é 1‘;3%4 iillaﬁttie%llllft) The

understanding, In i'S'S he” rear

The end of t ' | $..S r fr w.th .a in . between, the
f1 oor surfacg‘g ajgr' &@F’ gt%%@ﬁ’&a‘ﬁl%%gu% %ﬁgﬁﬁset?ﬂ ?%aﬁtgr‘%?%hﬁrgﬁﬁ% ile] tédyllf?a
that is open downward. The drain.hole Illa is provided.with a pesh
filter (unil |ﬂEi F\éf‘%sdﬁt posible o ;S’éa"li’??ﬁf S R RS g’? i g Bisigl the
and is open to face the g ailﬁ trtgqy3 114. Between the pipes 111 and, 113
i s communi cathéaing ?iﬁ’“g’eT xi Bpte thdf sendensedrwaieraneobe Grpsperdi todhn draingd-
the like. [0070]In_the tube punp 115, a rotated plate 117 is provided
i nsi de a housVa#g collectionportipas 1a pethe meagss task 74 by yhe tibrpurgg 1. a base,
and in a peripheral part of the rotated %I ate 117, a plurality of

roll ers P9BJare phiriidded blask giagiase shoving thadesigneof thecantrobofithegiendn savker -
ring shape along the inner circunferential wall of the housing 116.
Bet ween t he houdihngtedthaoakat itikprovisletl avith alcb8trolsiefioe 86 Hating b micraprocessar,
than the outside dianeter of the tube 112, so that the tube 112 is
pressed by themembdyparsl dfifer. [ Q@AL¢ titrol ddvicer8% thicrcthrp batnectdd the hidvad &
in the direction indicated by an arrow A by driving of the tube punp
115, the rol 12%[ thelstéhm Witing et ,the dhapg 48D ehel sta@ fer@iatios heser 57, the
the tube 112, successively press the tube 112. Thus, the fluid inside

the tube 112 drgin RdBRET, el witdf f88 Puipl 37, ke epefatidh pRAdI 118N tHeGDoRVater-level
transported, preventing the fluid from

detection portion 81, the tank-water-level detection portion 56, a temperature sensor

82, a humidity sensor 83, and the tube pump 115. The control device 80 controls
individual parts according to a predetermined program, so that the steam cooker 1 is
driven,

[0074] The operation panel 13 has a display portion (unillustrated) and indicates the
status of control on the display portion. Operation commands are inputted via
various operation keys arranged on the operation panel 13. The operation panel 13 is
provided also with a sound production device (unillustrated) that produces various
sounds. The temperature sensor 82 detects the temperature inside the heating
chamber 20. The humidity sensor 83 detects the humidity inside the heating chamber
20.

[0075] By the control of the control device 80, electric power is supplied from the



- 24 - flowng in the opposite direction. [0072] Condensed wat er
collected on the floor surface 20a of the heating chanber 20 is
sucked in through the drain hole 11l1a to be transported to the drain
tray 114. The water collected on the drain tray 114 is thrown away by
detaching the drain tray 114. This nmak®s. it possible to drain water
while maintaining the air-tightness inside the heating chanber 20.
Note that cONGRRASSGUVALRIIIGERY DS M%&%ﬂqﬁﬁ%ﬁegt BE atl] B RE e Rl brati
col | ection portion 71a€ of the (\i/\a/a?ere tanke71 y tehe ?Jg{)e purr% 1 e%.ramn
[0073] Fig. 6 iStashl o di i i f ont el of
i e, R T e o0 BB 30afE el MG WG anS o

t he steam cooker 1.” The &tea i'S provi con

devi ce 80 havj ] ; nd.a,tiner. .To g he
control devi c{gggﬁiﬁngﬁe%rgé)@?%g%iﬁiniesﬁ ér(qli'@E utrtr%reéégqrgwgtm %llﬁﬁﬂ%é‘?mf'héépg‘flg%ﬁ“y’
heati ng heater .41, t.he danper t he steam generati on .he r 52, the
drain val ve 54 13\8?%?%@8?%&@%5}?@ ﬁ"é‘e%‘ﬁQP hﬁtﬂ' éﬂ&lt‘ﬁ?g,thet%%‘m
pot-water-|evel .defectign portion 81, the tank-water-]|evel detection
portion 56, eﬁ‘%’i‘ﬁ)ﬁ lfﬁés Q%r?é’ﬂrtﬂaéél,‘e e ARTRTALion Sealeio) igam veKa theneam
tube punp 115. The control device 80 controls individual parts

accor di ng t o hgatinghrstes AhiisRfd phiagranithe auy rabigof thesupply ahtleeftr ppwer to gne
driven. [0074] The operation panel 13 has a display portion

(uni | | ust r at edf)thasierm hegtingthester Abard the gteamfgeoeratioroheaten 52 ficrefissyp Hayduty
portion. Operation commands are inputted via various operation keys
arranged on tthto ofthe sugphinofiedevtfic fkBver Ththe other decieasespanel 13 i's

provi ded al so with a sound production device (unillustrated) that

pr oduces[00&6]i ous dntirdsecan bepkbe irdesigited me deseribal abbRe,dké damird 1tifepened and
tenperature inside the heating chanber 20. The hum dity sensor 83
detects the hhgrmdick YanknEi iepulleé obiefbinrthe oatatiak c@mber 7R® put water in the

water tank 71. Filled with water, the water tank 71 is pushed into the water tank
chamber 70 and, via the joint portion 58, connected to the tank-water-level detection
container 91. An article-to-be-heated F is placed on the rack 22, the door 11 is
closed, and, by operation of the operation panel 13, a cooking menu is selected.
Then, by pressing a start key (unillustrated), a cooking sequence cqrresponding to the
cooking menu starts. This allows the water feed pump 57 to start operation, so that
water is fed to the steamn generation device 50. Here, the drain valve 54 is closed.

[0077] By driving of the water feed pump 57, water is fed via the water feed passage
55 into the pot 51, and when the water in the pot 51 reaches a predetermined level, by
detection of the pot-water-level detection portion 81, feeding of water is stopped.
Here, by the tank-water-level detection portion 56, the level of water in the water tank
71 is monitored, and when the water in the water tank 71 is not enough for cooking, a
warning is notified.

[0078] When a -predetermined- amount of water is put in the pot 51, the steam



power source (unillustrated) to the steam heating heater 41 and to

t he steam generation heater 52. Here, the supply of electric power to

the steam heating heater 41 and to the steam generation heater 52 is

distributed according to the duty ratio. Specifically, switching is

performed such that the steam generatign heater 52 is off when the

steam heating heater 41 is on, and that the steam generation heater

52 i's on whenydiBGst Ra oAl lfgtehedtA L% Qlrferati 25

rati o of thengsuppfly o%mel ect ralﬁcgpovi/erE['ttlf)l::jstg‘!'ﬁag1 g%ne{ t%ﬂ%ﬁ?ag%m lré%ﬁi.tﬂ%mﬁer

heater 41 an t erat.i e pner ) he,duty .
dinttﬂé:" ot ﬁadﬂe?@? Ao Qan?e ﬁ\%‘lg ﬁ}eﬁsgeagl[ éeélrgl%ﬁg% P%@.;eggg_ls el}/erglzed,

ratio of the suppPy of "el"ectric power

[0076] I n the steam.cooker desi gn as (descriped aboye, the door. 11
i s opened and™thHhe Wa %@et@%ﬁf 19%eﬂjé’?gbﬁaglbes3&3‘%&%&%‘3%@%@%Elower
chanmber 70 to er in the water nk 71. . Filled with water, the
wat er tank 71fa$g%ﬁ§€&|léed5tf’am (%‘e? %@%&F?@rﬁ?"'@%% eroqths glpctrip peveh dor
joint portion 58, Cf&&e@Sed .0.the tank-water-| evel detection .
cont ai ner 91.SXANPley sepphied fodhe sganreeneration heaferoy? i frager sham thepeleoirire
door 11 is closed, and, by operation of the operation panel 13, a
cooki ng nenu Rogves dpeetagple, ?H&N&’) supplisd da e stgam hewtingtherter/41.
(unillustrated), a cooking sequence corresponding to the cooking nenu
starts. [PAVY al | ovdy driving\efi the blomverifap2Gpths Fiean is therheatbygahamben0 ismcked
that water is fed to the steam generation device 50. Here, the drain
val ve 54 i s dhmsghithe suCiotizjorE)8 thia the miyewdftidnhdnct\ds. e rin fadditiom uwhen 5, water
water is fed via the water feed passage 55 into the pot 51, and when
the water in ihlie ppotS] Dbils, sainiatsi steapr dO0 ECningd atiodecat@bsphbig il géreetddpand
of the pot-water-|evel detection portion 81, feeding of water is

st opped. Her ahe Batulated steunk flois efia kv abantl @edCdiicd 34 ARt the Rird@atidnh&uct 35.
| evel of water in the water tank 71 is nonitored, and when the water

in the water Hagknd Haimpen s icaosdn TR s oft YREHY K18whiSfan 26 flows
notified. [0078] Wien a predeterm ned amount of water is put in the

pot 51, the Stﬁx%ﬂéﬂthécﬁ@ulétioxﬂﬁﬂ?ﬁ%i&ﬂeﬁ@ﬁﬁﬁéaﬁé ﬁkﬁc@mrgi zed, and the

st eam generation heater 52 heats the water | e pot 51 directly. At

time:tnd 0alle, 1 TR EREEPRAENA AR 60 st EASIEISIATR s HenPL o R,

bl ower fan 26, and the steam,heafi eater 41 are eneraqize re
Che el ectri o st Peld iRt i 1o SikpE gy b S ACfb0 4 oo,
generation heater 52 is |arger than the electrfi oywer (for exanple,
900w suppl Horey o her el AR et s 10 % BOUE v isdied ik e
the bl ower fan %6, the steamin the heati n% chanber 20 is sucked
t hrough the SBRRY 8f efsgiric moaver te ghe; ieany peneratian jhgpfer g is lazger fhgn that to the
addition, when the water in the pot 51 boils, saturated steamat 100
C and at one SkawoissHes degler dorveftae dage amauntid oyarhaated s@amthsing fefl davthe
via the steam feed duct 34 into the circulation duct 35. Here, the
danper 48 i s hettingeliamiere20sa Szstreonkingsteplis perjormad. bl ower fan 26 fl ows
through the circulation duct 35 into the steam heati ng devi ce 40.
[ 0080] THE0&I]eam t Ratt ofitle dvecheerd istetma jeth eutsitaipit Hewhwad (aeyiee Bj throwsh
heat ed by the

jet holes 65. In this way, the top surface of the article-to-be-heated F touches the

overheated steam. In addition, part of the overheated steam jets out sideways
obliquely downward through jet ports 66. The overheated steam jetted out sideways
is reflected by the reflection portion 68 to be led below the article-to-be-heated F. In

this way, the bottom surface of the article-to-be-heated F touches the overheated steam.



steam heating heater 41, and is thus turned into overheated steam at
100 C or nore. Normally, overheated steamthat is heated up to 150 C
to 300 Cis used. Since the supply of electric power to the steam
generation heater 52 is larger than that to the steam heating heater
41, with a large anount of overheated Zteambeing fed to the heating
chanber 20, a first cooking step is performed. [0081] Part of the
over heat gghgsf eam | #hn Mdlics SralEE HOWRBRE 6 $8 BtfRld QY efhlato FAH 900 PELr

holes 65. In this way, the top surface of the artic e-to- be- heat ed
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steam jets out $ideways o ownvvar rou ort
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of the articl obeh 0.C or | ess, overheated team
condenses on @EIF‘F’& gaﬂlieﬂ@ﬁgshametwlbe@m@&%amw%

condensation heat (latent heat) is as |arge as 539 cal/g; thus in
addi t i on[0083lconved? .ad@ﬂ%aaaﬂtqf Ahesqverheatgd Ptawg dcta o dhrouglt Jehperts @aniopaed
applied to the article-to-be-heated F. Thus, the article-to-be-heated
F has its i ntatkefrontafiibe itonecovar 6bd diliesky Jownyodaayar theadetirtlil onThe
part of the overheated steamjets out through jet ports 66 - forned
at the front stfam inghg keatipg thanshes 20 &slsuckediih by thel blowaviamas througheahalsubtion
door 11. The steamin the heating chanber 20 is sucked in by the

bl ower fan 26ott2&udy thisesustiad fooce, per flov2 8f oByhdated Steaucieited ofitdraneward e
fl ow of overheated steamjetted out frontward is bent to be |ed
rearward. Thugnt odetledfeatvired OVERBEsirest thd eafcart IstedBSoide with brfnt part
part of the top surface of the article-to-be-heated F, and part of

t he over heat e tisd 10 Buifgcel o the drBeTeid1Be-héait F, @hd bie of the overheated steam is led
article-to-be-heated F to the bottomt hereof AS a result, the

over heat ed SURAMKLAEASS tBe fa&fbﬁﬁ-to%ﬂeaﬁﬁ P‘ Bethg %&bxﬂ%@r@&”b%r a%%suﬁﬁl@‘ﬂe

thus heating shortage at a front part of the article-to-be-heat
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eam i n-the hea I'S sucC

i ghet omaor atTp ALY Efg Bk @a%#lf#%ﬁ%-?ﬁ#%i lsie%s%ﬁﬂé‘r i thepigletpye-
Acc_ordl ngly, htP |sbno neg T use a do_or 11 with hi'gh heat
resi stance tdf ‘i@éﬁfﬂ ¢ Rk§ 8Y° " from bei ng heated, and thus

i ncrease st of the stea ker C prev nt ed 5] When_t he
sucti on [ng e of OHECHRGRNEF erag sg:gm,xg th?&t?é“%@ c‘t%lsfsllﬁiﬁﬁé‘? thrqygh the

suction port 28, it is possible to reduce high-temperature overheated steam that strikes

the door 11 directly. Accordingly, there is no need to use a door 11 with high heat
resistance to prevent the door 11 from being heated, and thus increased cost of the
steam cooker 1 can be prevented.

[0085] When the suction force of the blower fan 26 is made small, the- flow of the
overheated steam jetted out frontward is bent at a lower part of the heating chamber 20.
This makes it possible to lead an even larger amount of overheated steam to the

bottom surface of the article-to-be-heated F. 'When the suction force of the blower



overheated steamjetted out frontward is bent at a | ower part of the
heati ng chanber 20. This makes it possible to | ead an even | arger
anount of overheated steamto the bottom surface of the
article-to-be-heated F. When the suction force of the blower - 28 -
fan 26 is made |arge, the flow of the ZB+erheated steamjetted out
frontward is bent at an upper part of the heating chanber 20. This

makes it possizhl26 i Mmalie felpe theefi@i of ﬂfegﬁérh@dfaﬂﬁém@]ett@éi RuhRattRerdSs 8aihat
to the top surface of the article-to-be-heated F. [0086] Wen the

amount of st egiMybger phe JTaRd hedin ghﬁaas&r TR SRR St aﬁssiwér?o Y aRGEe
excessive steamis exhausted out through ‘the exhaust “duct

0087] Th t
[ ] The Ovelﬁfé%ﬂrﬁglﬁt)tfg&%ﬂ%e d st th Bfelt e%l {)@é@%@i@le—tg% lhgﬁtecpﬁ rFts

65 and 66 applies Icle-to- Ren sucked
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into the s Vi ce cgamin
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article-to-be-heated F, and the hqrizontal —axis indjicates tine.

the di agram Db§atto ?E%MO&*? -heated F, ds 1hpm gucked %@whdb%ﬁ%a@@aﬂs?ﬁé%%
fed, the article-to-be-heated F has its internal tenperature raised
rapidly in a cdgpatiemdre 35 a8 iinedhe sieandicaiing devicy 40. Hadhisriyay, the
period. That is, in the first heating period, the rate of tenperature
variation in stéam imitks mghtinge ahaeter (Rl répeated]p seiventates) layd gherehyarooking is
- [0089] Since the article-to-be-heated F contains noisture, when the
internal tenperfateede is raised close to 100 C, the noisture gradually
esteamates. Since a |large anount of heat is required to esteanate

moi st ur g0088]e r at Figf7 shewparatiotien mahd Aitdridl téripdrdtarei ofttly aéitle-to-be-heated
tenperature beconmes snall. Thus the period proceeds to a stable

period in whirclué e Heafie bt dWethehied SstéaPa, MOTHR GerAcHl axis Ndicated théQnternal
first heating period. Then, when all the npisture in the

articl e-t 0- basgakiad (f Eh@IBES artisith RHBHed 5, RETE ARG 5EERR

heating period i n which the internal temperature is
time. In the diagram, as indicated by a solid line C, when overheated steam is fed,
the article-to-be-heated I has its internal temperature raised rapidly in a substantially
rectilinear manner in a first heating period. That is, in the first heating period, the
rate of temperature variation in the internal temperature is substantially constant,

[0089] | Since the article-to-be-heated F contains moisture, when the internal

temperature is raised close to 100 °C, the moisture gradually esteamates. Since a
large amount of heat is required to esteamate moisture, the rate of temperature
variation in the internal temperature becomes small. Thus the period proceeds to a
stable period in which the temperature rise is more gradual than in the first heating

period. Then, when all the moisture in the article-to-be-heated F esteamates,

switching is performed to a second heating period in which the internal temperature is



- 29 - rapidly raised again. [0090]In the nmenory of the control

devi ce 80, cooking sequence data is stored. The cooki ng sequence data
i ncludes data of the tinme at which the first cooking step is switched
to the second cooking step based on a fat nelting tenperature
characteristic depending on the type @f9-the article-to-be-heated F.
In the article-to-be-heated F such as neat, when a fat nelting

t enperat ure zQ@pRIhisedPHin 30 to 60 C is exceeded, fat contained
inside it nelts and stats to ooze out. [0091] The fat nelting

t enper at har a | S b GV SRR 4 0dL Vi f. g f
exanpl e, H{OE%]Cf at 2}81?]?6% I%%Ihggﬁ‘ggl?ﬁ%&?e zo%g%gT&glélbgg%@g‘%gdﬂa lggﬂt&g' 42]53
C, and the f td r: f ef. L&:.ah Q.50 C.
Speci ficall y?éoto ﬁ@%ﬁ@%ﬁ‘%ﬁ@gdﬁ%ﬁ@ dég%]gf @ﬁct uedéts‘%vﬁlaggﬁe?éjnhmﬁgc%%n% AP 1

type of an arti.cle ;be-heated.F, data of t {i t whijch.the, . .
internal t errpsct‘a*f’%{]‘ﬂ&r Eé)qgﬁg%:ﬁ%@c%oq%[}geﬁa %ﬂﬁﬁ%ﬁ?ﬁéﬁ%@%ﬂ@ﬁpg& & eharactedistis
the fat nelti t erature z but .is |ess than or,6 equal t 00 C.
[ 0092] Dependi %ger@ﬁn?n% BBl e@ﬁ@%iﬁ’f‘?%eé@g? bt ﬁéﬁgﬁﬁkﬁf’%@éﬁ%ﬂ%&
conditions of the first_ cooking step, etc., the variation ion,
tenper at ure i€} BMERe WAFR P £9taiqliing,SrperatuEs zqne oS ape 301p §Q "Ciipexceeded,
cooki ng sequence data includes variable data for varying the
swit ching ti rfet epatined dppideibmphs andstady toagee @it i ¢l e- t o- be- heated F and
cooking conditions of the first cooking step. The -switching tine of
t he firsi003Hd t he Theclhdnadibuk tempesatenp schamctggsticestaries  depending endiatiandudl
when the volune of the article-to-be-heated F is |large, and to be put
forward when fods; fovlenamplef the bt naftinigabmpératuizezone af pak ks abeusifatol46 °C, and
[[0093] The volunme of the article-to-be-heated is inputted at the
start of cookhagatueltihg)eemnyrestatel fne pafnekl k3aooOA0itOrSOVE@ VipetiicAllie the
~volune of the article-to-be-heated is inputted). The cooking tine
from the stardokihg sefiiehergddts inetudes, aldpdiding ér thereypeloft difarticleI6be-heated F,
data of the time at which the internal temperature becomes a predetermined
temperature that exceeds the fat melting temperature zone but is less than or equal to
100 °C.
[0092} Depending on the volume of the article-to-be-heated F, cooking conditions of
the first cooking step, efc., the variation in temperature inside the article-to-be-heated
F varies. Thus, the cooking sequence data includes variable data for varying the
switching time based on the volume of the article-to-be-heated FF and cooking
conditions of the first cooking step. The swiiching time of the first and the second
cooking steps is varied so as to be delayed when the volume of the article-to-be-heated
F is large, and to be put forward when the volume of the article-to-be-heated F is small.
[0093] The volume of the article-to-be-heated is inputted at the start of cooking via
the operation panel 13 (portion via which the volume of the article-to-be-heated is

inputted). The cooking time from the start of cooking is counted by a timer in the



control device 80 (see Fig. 6). Wen the tiner counts a sw tching
time that is acquired fromthe cooking sequence data, the internal
tenperature of the article-to-beheated F is judged to have exceeded
the fat nelting tenperature zone. Thus, as indicated by a dash-dot
line Din the diagram the step proceegs to the second cooking step.
[0094] Here, the first cooking step is switched to the second cooki ng
step at the t} g J: G |.SERekt or o Ly st £ .
do?ziﬁoltsﬁéeﬁ&é‘ 8O Lsde F@eﬁ) Wheh H{eo#ﬁhéﬁ‘&lin'tsré Sl\lgt_%?l%l_h gﬂn% that is

period, in whi I nt ernal erature the artic e- heat ed
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he.i nt t t t
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mai ntai ned at a proper tenperature at 100 C or less. [0095]1n the
nenory of theé®ontrol device 80, variations in the internal
tenperature of the_article-to-be-he€ated F corresponding to the type,
t he vol ul¥8%4lt he cdbskedbe Bshepakingsicpos swiehetlite she ssooki sogkisg sisp abthe tinfe
the article-to-be-heated F. may be stored previously as data base.
The cooki ng sexiigking & riafoabed fomohd fist keating patidaivasisclathg inteineltemperature
cooking tinme fromthe start of cooking counted by the tiner reaches
the tine at wifitlehartitie-to-he-beatad F isamijped byt ovechented cleem witlin e datge ofii 602 or
tenperature, the step proceeds to the second cooking step. [0096] The
pr edet er m nedegsntee teadtable meeodt Ultet Hera ths timevatl whichfthé hete fofft temipdrituieg
tenperature zone of the article-to-be-heated with about 20 Cto 30 C

added to it; vaHation if,thé intdrfial S€@hpeddturalPidte £H8c1e-td-Be-BEht&d F Béddtnes small from
variations in the tenperature of foods can be reduced, and thus

stable contrg subﬁmﬁﬁﬂ? icBhs@ant WateC thel fstROEKIRE 88p & switchéd to tht 9QBAd Iking
surface tenperature of the article-to-be-heated F corresponding to

the internal Jenpepal iﬂe‘%nl@fllfgﬁglﬁgfa%ﬂ)ﬁg% %}i%&@-‘%@-@l@ﬂef antbgﬁa‘?{itﬁ%&{ ‘?c%e

i nsi de the heating chanber aces thereof,

may be store&)r r%ﬁ{g@%ﬁgﬁé‘f%z%béhé’s t ection of these, the tine at
S

which the fi cooking step is switched to the second cooking tine
may be | [Uﬁi%d In the memory of the control device 80, variations in the internal temperature

of the article-to-be-heated F corresponding to the type, the volume, the cooking
conditions of the first cooking step, etc of the article-to-be-heated F. may be stored
previously as data base. The cooking sequence database monitors the database and,
when the cooking time from the start of cooking counted by the timer reaches the time
at which the internal temperature reaches a predetermined temperature, the step
proceeds to the second cooking step.

{0096] The predetermined internal temperature here is a value of the fat melting
temperaturé zone of the article-to-be-heated with about 20 °C to 30 °C added to it; that
is, it is set at about 60 °C to‘80 °C. Thus, variations in the temperature of foods can

be reduced, and thus stable control is possible, which is preferable.



[0098] Furthernore, the tinme at which the first cooking step is
switched to the second cooking step may be judged by the anount of
steamfed to the heating chanber 20. Specifically, by feeding of
steam the internal tenperature of the article-to-be-heated F is
raised rapidly in the first heating pepji.od, and then the rate of
tenperature variation in the internal tenperature becones small in

the st abLO?Q?ﬁri od 'ﬂ{%d?&f{lgé télﬁlgerétﬁfép&r gt clé—itos—ge-ﬁga? ! S%ogﬂéagp?)ﬁﬁllélg to the

[ 0099] Wh e rate of tenperature varration is sha _ nal
orperature ohehDE @hbShE b e Bl 2 T A Y e

t he amount of™s
when the steamfee unt.. i ncreases re.than a predet er m ned '
anount, the t@ﬁﬁ'@?g%(ﬁ yal ﬂﬁ;[éc?satflgrgaggyﬁme{l]ﬁgpay éqrﬁ‘fﬁﬁniat fe 4nd, by
saturated. When g predeterm ned anpupnt. of steamequal tqQ or_less than
t he anount of‘&%"@%‘ﬁf’g o34, itle fifpat {’T"gmﬂé]éf’ {iﬁt ‘E‘PPZ“W% & 1seichsfgtodhe freond
switching to the second step is performed. This makes it possible to
reduce el ect reoekivadigre maynkainggsdon caused by excessive steamthat does
not contribute to defatting effect. It is also possible to prevent

i ncr ease@0¥oki ng Hurthermwse sheititng af whigh thy lst coplingrstep ieswitehed to the second
necessary. [0100] In the second cooking step, the steam generation
heater 52 is ®bbippettp nmaydbe hdgedhky theraneduetof steanp fadeto thé beatiey ahghkr 20.
1300 W is supplied to the steam heating heater 41. Thus, the )
arti cl e-t o- beSpheeificaly, by fedingaif sdamptha interail térhseratuwefofdes, artids-td-besheated F
internal tenperature maintained at a desired tenperature (for

exanpl e, 70 tiprB&d@pidly idZhe filshhéatiay eaels ahd theh dlie 148 41 to@péreNReyadblide
zone, and has its surface roasted brown. Here, the steam generation
heater 52 mayn g igteRil tefipetiird béonRb SIGAI InGhOQUKIE p&idd dn@fithishRdteb@hture
supplied to the steam heating heater 41. [0101] As shown in Fig. 8, '
when the tenpReatidnfesigsadi®l Nt ai ned hi gher than the fat nelting
tenperature zone, the article-to-be-heated F has fat L nelted and,

Sue 19 SERECT Bl BOFESE oG P el kSt

of ]'Ehe f (r:]e. Condense S fcon X n the
t . i -1 0O { Loz i t .
Gown thus, | (ridble S e P BRERES by nabR Shoh Thd diorof br 5o fedlh e

second cooki ng SheRiehSis RE b i, Wt Ea%! L oMMt inlRased more than a

predetermined amount, the temperature is not raised from that temperature but is

saturated. When a predetermined amount of steam equal to or less than the amount
of steam at this time is fed in the first cooking step, switching to the second step is
perfom"led. This makes it possible to reduce electric power consumption caused by
excessive steam that does not contribute to defatting effect. It is also possible to
prevent increased cooking time caused by feeding of steam more than necessary.
[0100] In the second cooking step, the steam generation heater 52 is stopped, and the
maximum electric power (for example, 1300 W) is supplied to the steam heating
heater 41. Thus, the article-to-be-heated F is heated mainly at its surface, has its

internal temperature maintained at a desired temperature (for example, 70 to 80 °C)



desirabl e surface condition of the article-to-be-heated F is

achi eved, and cooking ends. Then, by the control device 80,

conpl etion of cooking is indicated on the display portion of the
operation panel 13 and an alert is sound to notify. Wen a user who
has been notified the conpletion of copking opens the door 11, the
danper 48 opens and the steamin the heating chanber 20 is quickly

d forcibl - - t
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Fig. 9 shows variations he 1nte ure an € fanoun
residual fat of the article-to-be-heated F,according to cooking of
thi s enbodi netﬁ?qﬁqasupﬁléed\%gﬁtﬁs(%afnelée)?ggg,ﬁefaﬁeé4§cal e on the left side
represen he intgrnal tenmperature, .the scale .on the right side
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cooking tinme. In the diagram dash-daot |Ijnes D and d represent the

i nternal tendBfHR8 (ERERIICHEPNEnHETteE-to-Bhentes) ¥ rige 18 Limelted and, due to
article-to-be-heated F, respectively, according to cooking of this
embodi ment . 199nt#cEon| ok ithe Gealertp-by-hgted; e the dalml mely outgef dhaxsiuare.
heater 52 is supplied with an electric power of 1000 W and the steam
heat i ng heat €fondgnsed vatgspVi whichiis bieam Sedondens¢dopthasurfage GDe Uticlertobhe
second cooki ng step, the steam generation heater 52 is stopped, and

t he st eam hediehted Haakesrindhe ifst Eugpdl v dovith dhhus| the tarticie-pobweheattl F is
1300 W which is switched when the internal tenperature of the
article-to-belefttaied F is 70 C. Note that the dash-dot |line Dis the
same dash-dot line Din Fig. 7 nmentioned earlier. [0104]In the

di agr amoboxiken | i Eheasidosd icbalif@istpais|peidimeD fas Grédeer@kRNlnt, a
and indicate the internal tenperature and the anount of residual fat,

respectivel y,deNi@ subcssthaltionQf iR LEdIE-tFbIMARE 19 abli6vedl SRAMooking ends.
generation heater 52 is kept constant at 260 W and that to the Steam
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exhaust duct 33. Thus, the user can take out the article-to-be-heated F safely,

without touching high-temperature steam, from inside the heating chamber 20.

[0103] Fig. 9 shows variations in the internal temperature and the amount of residual
fat of the article-to-be-heated F according to cooking of this embodiment. Of the
vertical axes, the scale on the left side represents the internal temperature, the scale on
the right side represents the amount of residual fat; the horizontal axis represents
cooking time. In the diagram, dash-dot lines D and d represent the internal
temperature and the amount of residual fat of the article-to-be-heated F, respectively,

according to cooking of this embodiment. In the first cooking step, the steam



(mnute) Steam Amount (g) Defatting Amount (% Enbodi nent 17 52 58.8

[0104]

[0105]

-33-
generation heater 52 is supplied WIth an electric power of 1000 W, and the steam
heating heater 41 is supplied with an electric power of 300 W, In the second cooking
step, the steam generation heater 52 is stopped, and the steam heating heater 41 is
supplied with an electric power of 1300 W, which is switched when the internal
temperature of the article-to-be-heated F is 70 °C. Note that the dash-dot line D is
the same dash-dot line D in Fig. 7 mentioned earlier.

In the diagram, broken lines E and e indicate a first comparative example, and
indicate the internal temperature and the amount of residual fat, respectively, when the
supply of electric power to the steam generation heater 52 is kept constant at 260 W,
and that to the steam heating heater 41 is kept constant at 1040 W. In addition, in the
diagram, solid lines G and g indicate a second comparative example, and indicate the
internal temperature and the amount of residual fat, respectively, when the steam
heating heater 41 is stopped and the supply of electric power to the steam generation
heater 52 is kept constant at 1300 W. Table 1 presents the cooking time, the amount

of steam, and the amount of defatting according to cooking under different conditions

[0106]

just mentioned.
Table 1
Cooking | Steam | Defatting
Time | Amount | Amount
(minute) (g) (%)
Embodiment 17 52 58.8
Comparative 19 7 53.0
Example 1
Comparative
| Example 2 15 0 53.6

Based on Fig. 9 and Table 1, in this embodiment, a large amount of overheated

steam is fed to the heating chamber 20, and thus the internal temperature of the article-



Conparative Exanple 1 19 73 58.0 Conparative Exanple 2 15 0 53.6
[0106] Based on Fig. 9 and Table 1, in this enbodi nent, a |arge anount
of overheated
-34-
to-be-heated F rises quickly as indicated by the dash-dot line D. By contrast, in the
first comparative example, the amount of overheated steam is small, and thus rising of
the internal temperature is slow as indicated By the broken line E. In addition, in the
second comparative example, there is no overheated sieam, and thus rising of the
internal temperature is even slower as indicated by the solid line G.

[0107] Thus, in this embodiment, it is possible to exceed the fat melting temperature
zone in an early stages and lengthen the period in which the temperature is higher than
the fat melting temperature zone. Thus, the amount of defatting of the articie-to-be~
heated is large. Since the internal temperature of the article-to-be-heated becomes
high in an early stages, cooking time is reduced. Furthermore, it is possible to reduce
the amount of usage of steam, and thus to lessen the frequency of feeding water to the
water tank 71, enhancing usability of the steam cooker 1.

[0108] Since this embodiment has the first cooking step in which the article-to-be-
heated F is cooked by overheated steam with the supply of electric power to the steam
generation heater 52 being larger than that to the steam heating heater 41, it is possible
to quickly raise the internal temperature of the article-to-be-heated F such as meat by
latent heat of a large amount of overheated steam. Thus, the internal temperature of
the article-to-be-heated F can be made higher than the fat melting temperature zone in
an early stages.

[0109] Moregover, after the internal temperature of the article-to-be-heated F has
exceeded the fat melting temperature zone and fat starts to ooze out, switching to the
second cooking step is performed in which the steam generation heater 52 is stopped
and the steam heating heater 41 is supplied with the maximum .electric power; thus,

cooking can be completed with the internal temperature of the article-to-be-heated F



- 34 - to-be-heated F rises quickly as indicated by the dash-dot |ine
D. By contrast, in the first conparative exanple, the anount of
overheated steamis small, and thus rising of the internal
tenperature is slow as indicated by the broken Iine E. In addition,
in the second conparative exanple, these is no overheated steam and
thus rising of the internal tenperature is even slower as indicated

by the soli de@ﬂﬁ,&d {Q&égﬂzé_{éﬁ@erahﬂe&m&ﬂ?{ﬁgg&k‘e{@%ﬁfdﬂo staa B Pl e
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tank 71, enhancing usability of the steam cooker 1. [0108]Since this
embodi nent ha’f‘@n%-hgﬂwﬁf withou dRverings the prspbilityetcihe tSF?éma?QOik@l the -ameunt of
heated F is cooked by overheated steamw th the supply of electric
power to the dsfasting efcthe pricledn-tediented Foantheiingyedsed g@f thu herlthy gpoking edve
steam heating heater 41, it is possible to quickly raise the internal
t enper at ure dfe perfermed | Sireetthe hterhal d¢reper@usunfithea sriicieab-tisshehted Eritechraest
of a |large anmount of overheated steam Thus, the internal tenperature
of the arti clhigl in-dneeatlgataget, Boaking tiree omdle reighdr Whenm thchrenduat offdefaitingg
tenperature zone in an early stages. [0109] Moreover, after the

i nternal tenpgtiaddtice-td-bé-heatat iksite besiilabr-dwatafiohalhatouay costiiadihd ean
fat nelting tenperature zone and fat starts to ooze out, switching to
t he second copkididedt®Bed. S perfornmed in which the steam generation
heater 52 is stopped and the steam heating heater 41 is supplied with
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F based on the fat melting temperature characteristic depending on the type of articles-
to-be-heated F, it is possible to switch the first and the second cooking steps at an
optimal time depending on the type of the article-to-be-heated F such as pork or beef.
Accordingly, satisfactory cooking can be performed.

[0112] Moreover, based on input information from the operation panel 13 (portion via
which the volume of the article-to-be-heated is inputted) via which the volume of the
article-to-be-heated is inpuited, the time is varied at which the first cooking step is
switched to the second cooking step; thus, with an optimal timing according to the
volume of the article-to-be-heated F, the first cooking step can be switched to the
second cooking step.  Accordingly, further satisfactory cooking can be performed.

[0113] In the first cooking step, the steam heating heater 41 may be stopped and the

steam generation heater 52 may be supplied with the maximum electric power. In



[0110] Accordingly, it is possible to secure a proper anount of

nmoi sture inside the article-to-be-heated F to maintain taste, and,

wi t hout | engthening cooking tine, to |l engthen the period in which the
tenperature is higher than the fat nelting tenperature zone. Thus,

wi thout |owering the usability of the st eam cooker 1, the anount of
defatting of the article-to-be-heated can be increased and thus

heal t h ki be .per forned., Since the internal ure of
the arti ol o tDR0Rohsoult  PBRERAsHl iRl slinghrs fed GIRChAge frper
i be reduced. . Wen th fatting of th

ar 1l o t o bl Bifhs Septs HOHEENAPapY beshcE B b SRe AN Al ¢ 1, cooking

cooking tinme can be reduced further. [Q111] Since the cooking seqguence
dat a i ncl udesis @s¥amd Wity oygrhgated: steam. ¢ Fven satnrared isteamohasiibe sameplafest heat
switched to the second cooking step of individual . ) )
articl e-t o- beast¥agheyiedstpam aed, g’ﬁ thericapngenpration hepter SApyaibabemeximum electric
characteristic depending on the type of articlesto-be-heated F, it is
possi bl e to sWiweshan el imee stern tihdfedecBimeb, dodk ipnspilde dpsraise the internal
optimal tine depending on the type of the article-to-be-heated F such
as pork or beefmperdimoooflthegdrticles@be-béanmk B riyrtieo akickly, t@ inceease dref mtomatlof
[0112] Moreover, based on input information fromthe operation panel
13 (portion wefatidy, afd tolreduselcuskdn®fime.he articl e-to-be-heated is

i nputted) via which the volune of the article-to-be-heated is

i nput t edjo1l4le ti man ke séadndedokihg ¥Wep,G0 léd'gfasfﬂldéﬁﬁplfl%@ﬁe&ﬁc%bﬁ& tb $he steam
swtched to the second cooking step; thus, with an optimal timng

accordi ng to deh&aNe eaRr 85 id MEdAntalle! Bard Aabe heddfthdating BEdri41S4 similar

cooking step can be switched to the second cooking step. Accordingly,

further sati SfRct oh%eCRMMIAI ERWNS, e s?éa?f? edatidd Rbdel: d§ﬂ§ {oi:é]e%tin the
cooki ng step, the steam heating heater 41 nm e st oppe and the
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steam being fed to t heati ng chamber 20 and..in the second cooking
step, by heatl}eﬂtartgbaq%ﬁgussﬁog}ioﬁﬁg%ﬁ tﬂ%g‘feélreaﬂ’ff él%fbki ng i s perforned

with ove ted steam Even saturated steam hgs. t sane ] at ent heat
e Over HOME 0L SRS BPPIT i RSP o LB B0 BED 5 SR herde
maxi mum el ectric power, an even nore steamis fed. Thus, it is .
possi bl e to msrsedt Ard fst qammeencrtipn heiter 32, feningeone out of operation makes it
article-to-be-heated F further quickly, to increase the anmount of

defatting, armgstie tedaenetheoshsrry confimous oparafjann {Thes, dbisoprssibledripryent

step, so long as the supply of electric power to the steam
electric power loss due to the temperature drop of the heater that has been stopped and

thus to reduce electric power consumption.

[0116] Moreover, since the first cooking step is switched to the second cooking step at
the time switching is performed from the first heating period, in which the rate of
temperature variation in the internal temperature of the article-to-be-heated F is
substantially constant, to the stable period, in which the rate of temperature variation
in the internal temperature of the article-to-be-heated F becomes small, it is possible to
maintain the internal temperature of the article-to-be-heated F at an appropriate

temperature equal to or less than 100 °C. It is therefore possible to easily realize



generation heater 52 is made smaller than that to the steam heating
heater 41, a simlar effect can be obtained. However, if the steam
generation heater 52 is stopped in the second cooking step, it is
possible to feed a large electric power to the steam heati ng heater
41 and thus conpl ete cooking at an evey._earlier stage. [0115] Since
the supply of electric power is switched between the steam heating
heater 41 and apt i . keepi Qut _ of
co%ﬂﬁg?ﬁ %@h%?@?cﬁgﬁ &1@ gigﬂﬁ.ﬁée 8% %h% éifhc!fe-%%eﬂ%a%ﬁ% 18 prevented and

oper ation makes i POSSI In contl nuou

operation. Thus, [t i.S_possible reyen | ectri ower, | os eto
Che emper at LBt S AERERL o Ut MR 5 e soire Fosb DAY e s IS b
reduce el ectric power, consunﬁti ?ln. Eﬁl]ﬁ Mor eover, since the first
cooki ng st ep $e€oid\GOPIIAE 8P HPHILthE Brsh ATptRB BRIy step at the tine

SwW t chi nﬁ is perfornmed fromithe first heati n% peri od, in _which the
rate of Wdkfler at urtdorgayerait Fb‘%\“ﬂiﬁf dosisable that g tirstsopking sigp degwitehed to the
article-to-be-heated F is substantially constant, to the stable
period, in weedndtogekingsieporhendhginteral tempeaatiigiof dhe srticlefie-be-heasechilis 60
tenperature of the article-to-be-heated F becones small, it is

possi bl e to rmidk 3C.n Thie makeeithpdssibéentoe frather eedoée tdduction of moisture in the
article-to-be-heated F at an appropriate tenperature equal to or |ess
than 100 C. lditidlstd-behetaleapbhss folfertliep im@ovd tasteecal i ze - 37 -
cooking in which reduction in noisture of the article-to-be-heated F
is prevepieg] and hehgeswithing foStheBedohdicoeldng Nep & pdiftrmed ®eford i internal
cooking step nmay be switched to the second cooking step within the

first heatingempdrhtast of GhblAlidbieBY REated T HeSorhasl 4Gt 10€6) Kighdrehihade fat
the first cooking step be switched to the second cooking step when

the internal Jammefaigdus] mbhfeidid hfber bP s Neadned il ah 2afP stags8R ah@

This nakes it possible to further Teduce reduction of noisture in the
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switching to the secon Ing step I's pefforne ore the intefna

desirable that the first cooking step be switched to the second cooking step when the
internal temperature of the article-to-be-heated F becomes 10 °C or more higher than
the fat melting temperature. In this way, the switching time is reached quickly by
overheated steam and, by melting a large amount of fat from an early stage in the
second cooking step, defatting effect can be improved without lengthening cooking
time.

[0119] In this embodiment, although the steam heating heater 41 is amranged at the
ceiling surface of the heating chamber 20, it may be arranged in a duct communicating
with the heating chamber 20. That is, a convection type may be adapted in which the
article-to-be-heated F is heated by hot air in the second cooking step. However,
when the steam heating heater 41 is arranged at the ceiling surface of the heating
chamber 20 as in this embodiment, the article-to-be-heated F is heated by radiation

heat. Thus, the article-to-be-heated F can easily be roasted brown, and thus cooking



tenperature of the article-to-be-heated F becones about 10 C hi gher
‘than the fat nelting tenperature, the nmelting anount of fat is

| essened in an early stages in the second cooking step in which the
internal tenperature is less likely to rise. Thus, it is desirable
that the first cooking step be switcheg to the second cooking step
when the internal tenperature of the article-to-be-heated F becones

10 C or nore higher .than.the fat L erat . In this ,
the switchi nng r?eanibée ﬁlgg%rhéeél u&elfil' gﬁ*efle’ ﬁge tg\foereﬁe%? Leﬂ’cfe rs“?%aq?% %ﬂ@?e% stop
melting a large anmount of faf .froman early stage i.n the second

cooki ng step,"q{‘f@ﬁg‘t’lﬂ? Ca8}-f eTts glff’s té"’?%?%‘?/%e%le?t%ﬁ?w?rengt heni ng
cooking tinme. [0119]In this, enbodi nent, although the steam heating
heater 4912 arra aa%ec?nrﬁleel’ré%di‘mﬂﬁ v} b desert ?‘{]t @%@%‘iq%ﬁﬁefﬁﬁ%%@ed
20, it may be _arranged in_a duct comunicating with the heating -
chanber 20. Tiketthe §Ist gmpedigent shomwntip Faesnhyo Banentigprdeabore, A iham acpeking
article-to-be-heated F is heated by hot air in the second cooking
step. Howevermodehditferane frome lat Hoothe fystherabasdiment. | I this ambedimant, tthese is
ceiling surface of the heating chanber 20 as in this enbodi ment, the
arti cl e-t o- beprirdédedealcdoking rhedst Gerehnpftera tithalargmfohé atode™Pipuevidddrfer an article-
article-to-be-heated F can easily be roasted brown, and thus cooking
- 38 - tine aabelheattdM Whoser edueeds ldrdgy eucht serobdt beef. Wien2sm amiglebte-be-
stopped to stop circulation of steam This nakes it possible to save
el ectric powafeatel F1) Neatke vﬂuﬁﬁQQEﬁc@Mthé e HeatiMgl dhafBerdE; €lid lage-food
This enbodinent is designed like the first enbodi nrent shown in Figs.
1 to 9 mentigR&e BheMsled ARM, BAPredsinO el gt WBF eufiidshaed)t dooRMetB@lende
the first enmbodinment. In this enbodinent, there is provided a cooking
nmode (hereinatigr, "the large food node") provided for an

articl eto-be-heated F whose volune is |arge such as roast beef. Wen

an arti c@%lt o- behgqé.qg SEP\% LR r&%g%{éagée%f{ﬂ@s pzﬂe{)(ge%ﬁgcﬂré& E'%;%r/é}qo Steam

heat i ng er 20,t'he Targe-Too I's se pressi ng
the start key (unillustrated ki.ng. s n arts. 1211 Fi
10 shows a cEPPaTonRtE A2 En fo (s SRR HRRRIMENEE, T8 sBicel B bl
st eam generatjo er. 52 .and to the ste heat i heater 41., The
verttoar axi ng BNERE Foes op BeGrgeeietamtvs Bl 57 and edfipimealine b 41
heater 52 and the steam heating heat e%@gld ancl,ht he hori zont al axg
represents cd8Rithighatizarial apipreptoselts cRokBEdimon The sican ssoeralinn hegier 32 andm
heating heater 41 are supplied with electric power, which is
di stributed dbcseammsating tepteradh prer sppbicd WHB alegirigePdwidd Whishels Hhsrikpted
first, a second, and a third cooking steps in which the state of
el ectric powsccading dbithegduty ratiy. | dbe 14rga-foofdi moderfans fa fixst, acagenidn gnds & dprd
the ON tinme of the steam generation heater 52 is

cooking steps in which the state of electric power switching is varied.

10122] In the first cooking step, the ON time of the steam generation heater 52 is
longer than that of the steam heating heater 41. That is, the duty ratio of the supply
of electric power to the steam generation heater 52 is larger than that to the steam
heating heater 41. Thus, the steam generation heater 52 is supplied with an electric

- power of, for example, 1000 W, and the steam heating heater 41 is supplied with an

electric power of, for example, 300 W.

[0123] In the secand cooking step, the ON time of the steam generation heater 52 is



| onger than that of the steam heating heater 41. That is, the duty
‘ratio of the supply of electric power to the steam generation heater
52 is larger than that to the steam heating heater 41. Thus, the

st eam generation heater 52 is supplied with an electric power of, for
exanpl e, 1000 W and the steam heati ng39t1eat er 41 is supplied with an

el ectric power of, for exanple, 300 W™ ’[0123]In the second cooking

step, the ON tine of the steamgeneration a .52 | - 39 -,
shorter than s%hﬂggr tg?l“ ﬁﬁ@“ft er&st g%mg,féepspg{;tge @E{jt”flﬁé%%ﬁsfe?%ew&hﬁétef
steam heating heater 41 is |onger than that in the first coagking
step. That isH ishengstthgn that inghe,first peokingsiapy  dhatds. dlag duty ratigwe thetsgpaly of
steam generation heater 52 is smaller than that in the first cooking
step, and t hecleplEs ppwes & 8fc stean Sepgspionoheagdr eB isi emallondhant that fre thet Besin
heating heater 41 is larger than that in the first cooking step.

[ 0124] Fur t hereeokisg step, tivbths dubndtio ob itengypsly ef clectrie whutey to thiei steaof heptimg
supply of electric power to the steam generation heater 52 is smaller
t han t hat to Hehter 41 isdangbcthén thet inelat Bust cbbkingbtep., t he st eam generation
heater 52 is supplied with an electric power of; for exanple, 600 W

and the @ipHm heatRunfietirad, @ thé bedond Suskihd Qeb, Wictdutyanatie beth siysplp 6 @éctric
of, for exanple, 700 W [0125]In the third cooking step, the steam

gener ati on hgakRE t&2hd Stesih %@ﬁﬁﬁlﬂqm@h&rr@ &t SN 8% 14 1DaBé 8feafi Ihebing
supplied with the maxi mum el ectric power (for exanple, 1300W.

[0126] I n the ekicph1 CORltkNGe SR gorthitch Hohie: At Yugid ieifon bREuR UBRkYoE,

of electric power to the steam generation heater 52 is |arger

Steam 1 Suppp’ Soeiac, SRR Tho KanthniDe i, Qoo RACHIE T oot

t enperature fo“{? 8¢ %rteggjnﬁlb,t’fb'o%f heated F rises further quickly than
in a normal cookl ng node.

[0125] In the third cooking step, the steam generation heater 52 is stopped, and the
steam heating heater 41 is supplied with the maximum electric power (for example,
1300 W).

[0126] " In the first cooking step, since the duty ratio of the supply of electric power to
the steam generation heater 52 is larger than that to the steam heating heater.41, a
large amount of overheated steam is supplied to the heating chamber 20. Thus, the
internal temperature of the article-to-be-heated F rises further quickly than in a normal
cooking mode.

[0127] Then, when the timer counts the switching time that is acquired from cooking
sequence data, the internal temperature of the article-to-be-heated F is judged to have
exceeded the fat melting temperature zone., This allows the step to proceed to the
second cooking step.

[0128] Here, the first cooking step is switched to the second cooking step at the time

at which the rate of temperature variation in the internal temperature of the article-to-



[0127] Then, when the tinmer counts the switching time that is acquired
from cooki ng sequence data, the internal tenperature of the
article-to-be-heated F is judged to have exceeded the fat nelting
tenperature zone. This allows the step to proceed to the second
cooking step. [0128] Here, the first cogking step is switched to the
second cooking step at the time at which the rate of tenperature
variation int |t er e i -to- - - .
be- heated F bbg%%ﬁfgg En‘%? {)m%érag%?%a%u st %‘ﬁiagﬁ?@ %éﬁ%@éns?a t%t ar{ﬁe}.g rngﬁass 1t
makes it possibl.e to maintaip the internal te ature of ,the
article-to- bé’-oﬁsé@‘Feﬁ’ ﬂmﬁﬁmaﬂlﬁr B’gfifi’fﬁt %“{ng'Bﬁ an‘ﬁﬁfhg ﬁla]ﬁ]ﬁf%'tbSH’B?te‘F L
than 100 C [0129‘]éil n.the second cooking, step, by overheated steam
generat ed by APREOPHRIS ASHRRI3EEe£ARA o 5§sg§1ar51;)8a d the steam heati ng
heater 41, the internal tenperature of the article-to-be-heated F is
rai sed f@2%er. 1 Ao gheiisesanA, coplfing estep, fyoprerhrated: topm seRAr#Ad becihe sfeam
41, the article-to-be-heated F is heated mainly at its surface so
that the surfesawatien hestest53dng thswiean) beatinp \Weter %lh dhesngssrr) terapskitung of thep
is perforned for a predeterm ned period, switching to the third

cooki ng st ep articlptr-boheated F inraishé furthier.d loedditing, byt kgat fion the ateairheating
the steam heating heater 41, the article-to-be-heated F is heated

mai nly at it sestar 4Bake arfiblesto-dklhoated Fhiehsatidansaialy dt énefae so ¢hab fthet dueface
article-to-be-heated F to be maintained at a desired tenperature (for
exanpl e, 70 tigro38tedbrowwnd t he surface thereof to be roasted brown.
Here, the steam generation heater 52 may be supplied with an electric

power smaki@gr thanvhdiatheSsiephd RBokify e Bt RAMPHIGATIME fiedid@mintd. period,
Then, when the second cooking step 1s perfornmed for a predeterm ned

tine, a desirahlrins W iRCRiIg eolidd Q8 Af petfdandd t ¢ R-thRd REcRALES! U Hest

achi eved, and cooking conpl etes.
from the steam heating heater 41, the article-to-be-heated F is heated mainly at its
surface. This allows the internal temperature of the article-to-be-heated F to be
maintained at a desired temperature (for example, 70 to 80 °C) and the surface thereof
to be roasted brown. Here, the steam generation heater 52 may be supplied with an
electric power smaller than that supplied to the steam heating heater 41. Then, when
the second cooking step is performed for a predetermined time, a desirable surface
condition of the article-to-be-heated F is achieved, and cooking completes.

[0131] According to this embodiment, in the large-food mode, in the first cooking step
in an early stages of cooking, the duty ratio of the supply of electric power to the
steam generation heater 52 is larger than the duty ratio of the supply of electric power
to the steam heating heater 41. Thus, less heat from the steam heating heater 41 is
used for raising the internal temperature of the article-to-be-heated F, and, by latent

heat of a large amount of overheated steam with high heating efficiency, the internal

temperature of the article-to-be-heated F can be raised quickly. Moreover, since the



(0131] According to this enbodinent, in the |arge-food node, in the
first cooking step in an early stages of cooking, the duty ratio of
the supply of electric power to the steam generation heater 52 is

| arger than the duty ratio of the supply of electric power to the
steam heating heater 41. Thus, |ess hegat fromthe steam heating
heater 41 is used for raising the internal tenperature of the
article-to-bth

eat.ed .E.  and y,l atent h of _a |l arge amunt., of

over heat ed st INIDCK i SRPHeloRloaR et e Seaf e Rfoar RS2 & smalec

tenperature of the article-to-be-heatgd F can be rajsed quickly. . .
Norbover o e 0 the Sodka hesaE paick lnane Fa G Bl YopiSes ens. i
power to the steam generation heater 52 is smaller than that t he
st eam heat i ngwﬁ%ﬁlfé? complets qopking &@lﬁhﬂ Hitmal femmperating %(as?ewﬁ eﬁ?-gf; eatgd;
is possible to conmplete cogking with the internal tenperature of the
articl e-t o- bef maiatanedmat pdesited tqweneraire andiwith thesutfeseiboreatiypastedigowin-t h
the surface thereof roasted browmn. [0132] Furthernore, in the second
cooki ng [$13}H, t he Fauthgrmozg, imthgfseqona ceakind sjems theaiubrmatip of tho wepply of adstic
st eam generation heater 52 is snmaller than that in the first cooking
step and is |mmgeto thhateatnhgemeration heatarid2risl smalddrithey thetep;the fist dedling step
ratio of the supply of electric power to the steam heating heater 41 .
i s larger thandtidiatget thah fieat i the tidabitokipg Steppthakdiyiraticofihé eupplyhafieidchriat
in the third cooking step. If the second cooking step is not provided

and if the stymet fo thiisteaRa@atiigdivatcne] {d lglr 6RO Kiabhth the EBt dodking Gtep ahd &
cooki ng step, when the switching tine is early, the interna

tenperature Qfpalihaha thhCihehd @irdSodledt f&b. F MY s@t@hd By & b6t ovided
desired tenperature when the surface of the article-to-be-heated F is
roasted 1o CopRieh oflp i Bhiidhed fobifhe AR doqith %l?%{bethé‘mifdc&'oﬁﬂgf;te Pwheh

| ate, a circunterenti part of the artic e-heated F na
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decreased and the duty ratio of the supply,of,electrigc power to e
st eam heat i ndo%&st By °‘X"Tp]|eé°’?'nc %ég‘é&a&e{? g’ﬁaﬁl’sghe“rﬁ?es Swg‘f{é'égm? epﬁsfé‘{]eblae
to secure the, anount of nniféyre,'n the cir unfeLegtia part of the
articl e-t o- b&imentertial patiok e gpick19-be-hegivd & mBk PP SERIFbI00BURD AN JieRdte
surface brown. Accordingly, even with an article-to-be-heated F of

whi ch t he voltimemount phmgisiusempay aet beseairedy lsading fq deteriopfedtagee to
shorten the cooking lime, and to secure a proper anmount of noisture

t her ei nd0tA8]so t hahus, Kee sesondcockingestep iaipravided B3 anduoteymadiate eepkisfg stepeso
supply of electric power to the steam generation heater 52 and to -
42 - the st eamthieahitygptivasftthe subplynafeldoticymmice tb tht efpangendytidnueatecs2 is
subdividing fromthe first cooking step to the third cooking step.

[ 0134] Not e t hiatreasad bietheldutyckati® okihe gupplyesf, cledtric ppwgr asthe bteard hikating Atdter
of the supply of electric power to the steam generation heater 52 is

smal | er t han g hatnctesddRepwifanMThiRahikedit poaie (ecur@ thd Athdrat offbReke in
can be obtai ned. However, nore desirably, the steam generation heater

52 is stoppeqnd Hrduhiferbtt Igaﬁ QP KBt -FbABeated 1 M StoSbREdh El'a Ige-ﬁﬁétfor

is, by feeding a large eléctric power to the steam heati ng er 41,

cooki ng can Q?asﬁ%ee%ﬁ?a LbrBfin eV BB @hel Chyeh AAE - an BERNE e HETF R of

C
the steam heatin ater 41 1s not turn I's possible

reduce el ectrj,c wer, | 0ss, caused o . ]
<t eam hoat | ng  NELEE v G oA ad Rl s MshTRE HBI B il B,
shortened f ura;tl ?or secure a proper amount of moisture thereinside so that the taste is maintained.

The duty ratios of the supply of electric power to the steam generation heater 52 and to



[0135]In the first cooking step, the steam heating heater 41 may be
stopped and the steam generation heater 52 may be supplied with the
maxi mum el ectric power. In this way, cooking is perforned with
saturated steam being fed to the heating chanber 20 and, in the
second cooking step, by heating by theg,steam heating heater 41,
cooking is performed with overheated steam Even saturated steam has
the sane | atent heat, as overhegted steam.,and, .by the.ste generatipn
heat or 52 wi RS CHETTERRIR LTl P O SO, et S P Pty e, o e
steamis fed._This ymakes it possible to raise the internal

t enper at ur e oﬁfsﬁq?@kjégtsfel?lt‘ééleéh‘ CQUELESHEPE further quickly, to

i ncrease_the anmount of defatting, and to shorten coqQking tine.

[ 0136] Mol0ddtler , widete thet in thedhisd coqking,dora 59 legs thyduty ratio of the supply of
article-to-be-heated F exceeds the fat nelting tenperature zone but
is | ess than We¢ctzgpawen to thocteam generaign yhetan ﬁg inpmalips thayppial tothe steam
electric power to the steam generation heater 52 is nmade snaller than
that to the dteetmg hexri Hlg ahamiler effebt cathbs pbtained s Ul wever,i monealesirably, the
brown after fat has -43 - started to ooze out. It is therefore

possi bl e t o stent genarafiow peaterai2ois stoppdd inthesthind eodkirsy ddep dshie this embodiment.
article-to-be-heated F to keep the taste, and to | engthen the period
i n which the TIRIPEbATetamgi SlafteGRrict foder tdihe bREmMRblrig Igatee AD08kiME €an
zone. This makes it possible to increase the anount of defatting in

the article- t&'éétﬁlﬁtb@éfﬁgn%% ol sgs.f VbebRA) difky ﬂ@@é@é’dtﬂ‘ﬂeatin%heatqr 41 is
e

[ 0137] Mor eover, cooki ng sequence data includes data of the tine

at whi ch the QtymeRtdee iPfis Ebﬁsiﬁyrzmrxddeé eflcfifcd pbwerPRYEalsed thyea SHGAM
generation heater 52 is madé smaller than that"to the steam heati ng

heater 41 ba ahﬁlz%ﬁﬁa i -l;g.t,q{gg% rgeC } SELIG 4
dependi ng onst?lﬂg&?%e 0 aﬁggfk%ih%?%- o- é?tgaoﬁédr%cgﬁﬁ%y’%g%%%%%??\am
on the type qf the arntigle-to-be-heated F such as pork or beef,

swi t ching ca(r)l':’e é‘”_ﬁ%ﬁ’@%@#&& at an optimal time. Accordingly,
o o B: P T hver! AR SR e R e
vol une of the article-to-be- h?‘ft ed.is inp ttiﬁ‘ghFVi a . which the vol ur’rF
of the articlSéamoEHEIAHERMERCT4 ay g FupRIpd Wik thej e fitegpayer.  In
which the duty rati oq(l)cg]t,hegsfupphy ,%f ﬁl!aqicr{qrﬁi C Qm?f@ttoﬁlt@g%aag%}%
gener at i on hégif #aybP00KHEE BEIITEH Va SFANEFCG Heam pYng 9 ¢ cr
heat er 41; thz(lés, dde%&%&k; he vogyug_o;m}tkﬁe arti@cltggég-tge%geatked
F, switchi ng 2andbe \NEtstepal Lib £ Bighmaca PIEY nlg lcgoxing
further satisfactory cooking can be perforned. [0139] Moreover, since
t he supply ofis ptrdmtreid ovifoowerheated sstdatne h Ederbstwoated steamthize tlst e latent heat

as overheated steam and, by the steam generation heater 52 with the maximum electric
power, an even larger amount of steam is fed. This makes it possible to raise the
internal temperature of the article-to-be-heated F further quickly, to increase the
amount of defatting, and to shorten cooking time.

[0136] Moreover, when the internal temperature of the article-to-be-heated F exceeds
the fat melting temperature zone but is less than or equal to 100 °C, the duty ratio of
the supply of electric power to the steam generation heater 52 is made smaller than

that to the steam heating heater 41; thus, the surface is roasted brown after fat has



heati ng heater 41 and to the steam generation heater 52, keeping one
out of operation makes it possible to keep the other in continuous
operation. This nakes it possible to prevent electric power |oss due
to a drop in tenperature of the heater that has been stopped and thus
to save electric power. [0140] Moreovergz.the first cooking step is
switched to the second cooking step at the - 44 - time switching is

performed from he Tl st neqt i elef%'}% %sib.ﬁento LGH & Oﬂ%{)ﬁgén?oug{ of moisture

tenperature varration in "hé" I'ntérna enperature

article-to-be-heated FE.i ups (ally.caonstan 0 the,stabl e. .
e od. i n i el BB e aR0AH. 360 ip bR R siEe fpaphich
tenperature of the article:;tp-be-heated F hecones small; thys, the .
internal t er‘rﬁg? Pip it obiehiy e di detmehBG enpes Bt - e Bredt
at an appropriate tenperature equal to or less than, 100 C._It is
theref ore poRoPHble teoinseeasq (he, ampy eofcdefalting 1n {heyarticle-todhechented nangs thus
moi sture in the article-to-be-heated F is prevented to naintain the
taste. Note thssiormbpdthyicoekingooki ng step may be switched to the
second cooking step within the first heating period. [0141] Moreover,
it is nol0é3Yesir adtercoveat theveoking sequeneskdatyinsivdes dasa oiithectinod at whichdhe
second cooking step when the internal tenperature of the :
arti cl e-t o- beluhemtiodbFh¢ sufply oDel8@riCpowkr & tha ktesn igengratssi Ielater 52 is made
further reduce reduction of noisture in the article-to-be-heated F to
further inpraoullehhat dak ¢ the Qledm] Nhtng Bastdr dlhibagedtom the gatsetimdtetpekiubg
step is perforned before the internal tenperature of the

articl e-to- benhestadidddpindiROYh theypé 60 5E aSichRitgbeheitbdr; tHis, depénding on
melting tenperature, the nelting anount of fat is | essened in an

early stages pf 1h,B6f &%%n%.&osésﬂléa&daiTﬁ@h iasﬂp@(ﬁ@ bpbedem_eviﬂ'c%gea%e performed
us | 1S e

tenperature is I'ess likely to rise. , esirabl e that t

first cookl NG5 6Rina . | AiSthalflly) BRIAREAANCRARILA P BifRml ! er the

internal tenperature of the arti e-"heat ones ten

: Egr i, ; Biadlo & meEbvek BRed OF iy ﬂ"gg"ﬁfyfﬁ@@ é’lﬁ“ ﬁ?é’i‘ﬁfg?‘fé@gnn%l”%@?’f‘iﬁﬁ?ﬂ
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g? gpPet Ih gp gg;lagtgql%{qqé«;}g;alt%h ql§ swenb ,?#le irr]rEe’ islvre]lrigcY| gt %v Cc ntﬂe %?ngkll'agg of the

supply of electric power to the steam generation heater 52 is made smaller than that to

the steam heating heater 41; thus, depending of the volume of the article-to-be-heated
F, switching can be performed with an optimal timing. Accordingly, further
satisfactory cooking can be performed.

[0139] Moreover, since the supply of electric power is switched between to the steam
heating heater 41 and to the steam generation heater 52, keeping one out of operation
makes it possible to keep the other in continuous operation. This makes it possible to
prevent electric power loss due to a drop in temperature of the heater that has been
stopped and thus to save electric power.

[0140] Moreover, the first cooking step is switched to the second cooking step at the



- 45 - electric power to the steam generati on heater 52 may be

| arger than that to the steam heating heater 41. In this way, by
swtching fromthe second cooking step to the third cooking step, the
duty ratio of the supply of electric power to the steam generation
heater 52 becones smaller than that tggthe steam heating heater 41.
[0144] That is; the first and the second cooki ng steps correspond to
the first coqki scrd | Ler e Mg i e
corresponds 3§m?%g%§§§%ﬁgl%g%&ﬁ%b%§ eH%d§§€??%§% %%@F1§}$&$%L§g %%%Qf
second cooki step functions gas an interned ate,cooking stepn be en
Che f1 1t andoPREAER A EaKEn fos PR POTFarRe ph o b Bt ¥ o
above, the second cqoking step may, . be swtched to the third cookin
Step when t hEIPTRERIKICORLAEAP AHHEDIS PoRRb Pk 1 15 95 omBGTp Gt yeriaiton
exceeds the fat nelting tenperature zone but is |ess than or e%ual to
100 C. Mor eovirthe jinterngh tegensstire colle rgtide-Epbs-heated; ¥ dseemesosmalb thys, the
cooking step at the time at which the rate of tenperature variation
in the inter daernabiepweratye of 8fe artide-40-be-beated I casebemaintagner ap ag appsepriate
small froma substantially constant state, the internal tenperature
of the arti cltenpaatos bpat éxloflesathabd 0AiCnt 3 isgberaforeaposaibler topgasidy eealize
tenperature equal to or less than 100 C. Moreover, it is nore

desi r abl e t hajbokihg is edividredamion g nsdigtprebie thevadticleadbe-hedtbd Ftibiprebented to
cooking step when the internal tenperature of the

articl e-to- bandig@inctle ftasts ®dtd thaf}QhdChirst QdckdigNasy maf-ibg switdhddstoahe second
di agram showi ng an outline of the structure of a steam cooker

accordi ng to @Rokifj sidp YARLHEBIY: healing p&dicRm cooker 1 is provided with
an esteamation cup 2%0 detachable fromthe main body 100 which has a

control @egf)i on (URIdibah iRlsGHdre dESBbESHERIBHrakoskRg 3P beSwitched to the
contai ner for contalining water 400. Inside the esteamation cup 200,

there 1o ar T 0g5d BoReg S IEHE ik SoihariEdtud BEcIUAS BL1GAN F 2 60

generate ste he “es tron cup 20 ed wmth a steam feed

body 105, Pendd RS- URAT AR PR RlkP W0 ARERR b ol h e

body 100. The i n”'bo rovi-ded wth an 1n ating
coil 171 that Lnduction- the . heat i nber 230. [0147] The nain
body 100 of taﬁécq?téé%%ﬁ%%ﬁ“g{"sffﬁﬁ%%Pﬁ°¥8ﬂ%§gs‘§eabi net (unill ustrated)

[0142] When switching to the second cooking step is performed before the infernal

temperature of the article-to-be-heated F is about ten degrees higher than the fat
melting temperature, the melting amount of fat is lessened in an early stages of the
second cooking step in which the internal temperature is less likely to rise. Thus, itis -
desirable that the first cooking step be switched to the second cooking step after the
internal temperature of the article-to-be-heated F becomes ten degrees or more higher
than the fat melting temperature. In this way, the switching time is reached quickly
by overheated steam, and thus the cooking time can be shortened and, by melting a
large amount of fat from an early stage of the second cooking step, defatting effect can
be improved.

[0143] In this embodiment, in the second cooking step, the duty ratio of the supply of



with the shape of a rectangul ar parall el epi ped. Inside the cabinet, a
heati ng chanber 120 is provided for accommodating a food 300 as an
articl e-to-be-cooked and perform ng heat-cooking. [01481The heati ng
chanber 120 has the shape of a rectangul ar parallel epiped with one
face (on the front side) being an openinng, and that opening is
provided with a door (unillustrated) that is opened/closed when the
food 300 is taken out/put, in. At an upper part of h?e door, a handle

(uni | | ust r at SA5CHSPHYBVP fiscrteasy eQGREoR Braly YnBanbs drser thig t%tt%ﬂherféem
t he door about the bottom edge, the user can _open/close the door. In
a middl e par theating hestergb | Ilé%ﬁéél\ta}’:r@éﬁ‘é’ttﬁmg fraisthe jsacogd rcoplgng stepiip tthre
I nside of the heating chanber 120 to be visually recogni zed when the
door is cl osdhird [c0ekiof Giept ke dutyhtatioi efethsf suphly b alecirigsporearty the abem
an operation panel (unillustrated) is arranged. The rest of the
surfaces of tgeacrhtat haatpr 0 hedoeres $iR6llar shahdharaithe sieamn hedingihebtessl. st eel
plates. On the floor surface of the heating chanber 120, a tray 121
fornmed ot44if a stThaniseths fBiteal thH stend Sokingcegs angespatineahé fisst toakyng
121, a rack 122 formed out of stainless steel wire is placed for

pl aci ng the fsppdiea@ibel hanReknd HiethitdaboBRE REeptddtesonds bahPkassd thfking
food 300 on the rack 122 inside the heating chanber 120. [0150] The

ceiling surfagg @kcrlted daark nmlﬁ,hmmeéona&@ohﬁ%fs%ebtfa@am Bs @n iftbrmRufate
cover 161 for jetting out overheated steam The jet-out cover 161 is

formed of stahplig §te%5@s€Jecnifh@ﬁ?&ﬁn&%&ﬁﬁ%cg%@%?rste 1, a plurality of

jet holes 1.65 and 167 are forned. the front side of a

L, S O ek g A A LT A i

pl aced. cooking step when the internal temperature of the article-to-be-heated F exceeds the
fat melting temperature zone but is less than or equal to 100 °C. Moreover, if the
second cooking step is swﬁched to the third cooking step at the time at which the rate
of temperature variation in the internal temperature of the article-to-be-heated F
becomes small from a substantially constant state, the internal temperature of the
article-to-be-heated F can be maintained at an appropriate temperature equal to or less
than 100 °C. Moreover, it is more desirable that the second cooking step be swﬁched
to the third cooking step when the internal temperature of the article-to-be-heated F is
60 to 80 °C.

[0146] Next, Fig. 11 is a diagram showing an outline of the structure of a steam
cooker according to a third embodiment. The steam cooker 1 is provided with an
esteamation cup 200 detachable from the main body 100 which has a conirol portion
(unillustrated). The esteamation cup 200 is a container for containing water 400,

Inside the esteamation cup 200, there is arranged a heating member 230 that heats the

water 400 to generate steam. The esteamation cup 200 is provided with a steam feed



[0151] In a rear wall on the rear side of the heating chanber 120 at
substantially a mddle part in the left/right directions, a suction
port 128 is provided and, to the bottom|eft thereof, an exhaust port
132a is provided. [0152]In the outside wall of the heating chanber
120, fromthe rear surface over to thegtop surface, a circulation
duct 135 is provided. The circulation duct 135 has a suction port 128

d that is_f d i h l.l .of th ti h 0, .

and s connedurtiZdRcstedhn S ieRin S e Ple iR G o BOIBIR, 5B toein
t of th ti chamy 120. The bott . f th L

ent i ng devi 0031405 5 IRBvARL 10 aon maustie. BRRnG Gl 71 dhee Blopets e

surface thereof is covered with a top cover 147. [0153] In the
circul ation d§atingmember 30ower fan 126 is di sposed and, in an upper
part of the circulation duct 135 an exhaust duct 133 branches out
via an el0&#Hri cal IThedrain badyidhel the sgam\ggekert Ineonansispres cabigt (unilpseaied
and the blower fan 126 is driven, the steamin the heating chanber
120 can be f ovith the ghaperofageasahaular parghelenipeasip e insidedhe fabites achehtingschanhbert
133. [0154]From a bottom part of the heating chanber 120, there |eads
out an exhausi20discprotided tfhatacemnmaduingiac &iodd300 as tdue agixleatodt-cpalretl and
132a. The exhaust duct 132 is forned of netal such as stainless

steel, and hagrfanmiapaeateockih@ci ng outside to naturally exhaust the
steamin the heating chanber 120. Note that when cooking is perforned

with a nogqggwave vinhk heinfPeHagibeP M0 A4s0hE Ghaelst d fbctah l@ﬁ%@dﬂefé@fﬂé@rwiﬂh
out si der{gi rgai s sucked in via the exhaust dﬁigt 132. [%115 The

circul ation qietact 3on he FoRFNES HREgh bPerBnda8d faEsheRingSs %@ﬁdem&tﬁadb&
for | eading the steamgenerated in the esteamati on cup 200 to the

Chacanet 190 Ul B i gl e usiasos deefbuie oot o
2P 224, of 0B STRLISD SRR AR OB
L B oM e ORIy AR5 TP EHRHR b 1
middle part of the door, a heat-resistant glass is set to allow the inside of the heating
chamber 120 to be visually recognized when the door is closed.
[0149] On the right side of the heat-resistant glass, an operation panel (unillustrated)
is arranged. The rest of the surfaces of the heating chamber 120 is formed out of
stainless steel plates. On the floor surface of the heating chamber 120, a tray 121
formed out of a stainless steel plate is placed and, above the tray 121, a rack 122
formed out of stainléass steel wire is placed for placing the food 300 thereon. The
user opens the door to place the food 300 on the rack 122 inside the heating chamber
120.
[0150] The ceiling surface of the heating chamber 120 is fitted with a jet-out cover

161 for jetting out overheated steam. The jet-out cover 161 is formed of stainless

steel. In the jet-out cover 161, a plurality of jet holes 165 and 167 are formed. On



[0156] Figs. 12 and 13 are front view and a side view, respectively,
showi ng an outline of the esteamati on cup 200. The esteamati on cup
200 has a cup portion 210 and a lid portion 220. In an upper part of
the cup portion 210, an opening is formed to contain the water 400.
The lid portion 220 is so formed as tQyhe detachable fromthe cup
portion 210, and covers the opening of t he cup portion 210 [ 0157] The

lid portion %ﬁ% flost fdg W'g thide! £ JeFSJq c%'vgrob matm device

conmuni cat es e OU he e eana 1on cup e

f th let th
or t1on 230" AR 35185%911@118%‘1&618?15%@?"@9%”“ Bt 1804 eﬁl-eofc "the
Sor t1on DY & coffedermel op i 536 e i s patab Srrues 180 g sebrpatily s

the main body 100. [0158] Fig. 14 shows a side sectional V|em10f t he
est eamat i on dgdiegRRrt imthe kﬁ(nebt piagotions, & gstiom Pot 2 8pis rarpvdedany, tq fhe
pl ate-1i ke heating nenber 230 is placed. The heating nmenber 230 is
formed of, fdettemdefhilercol ameyhrst porikieismeviduleh as stainl ess steel .
The heating menber 230 is put, so as to be alnbost horizontal, on a
fixationf0t3d) 252 findte cpmijkewalé ofi thealredtifig b1 24, foonthe updrsedamsfovehe
cup portion 210. Wth a fixation screw 251 that penetrates through

t he heating nimoprsuface, far dronlatien dog 1SGrik paevided. | The biotulaionsiuet HBSehas a
t he heating nmenber 230 is fixed to the fixation rib 252. By

unscrew ng t RectionXq@¥t | ZNosRed Wal Flforéd inSthe 866 kllleofithe Hedtiag Rhadiger 120,
heating nmenber 230 fromthe cup portion 210 and clean it. - 49 -

[0159] As showhd igcdihésted tbla @6 hdatinpidtyicd M) Sheaih bl afipdd gﬂﬁ o2 &b 1efting

t he esteamati on cup 200 being connected with the gas pi pe 136 of

the main bodyp 00 1658 EplSRBM saﬁaéet&ﬂ?eﬂs@eahﬁhefahﬁg E&léeombh@cd@ﬂeﬂ wAdY

100. This a:clows the heating nmenber 230 placed inside the esteﬁmatl on
cabi net of 1 18 ket HE Shy B8 (IR ROERb i L B4 e ol
v REP one o bR k¥ % L RSCHD0 AT Th DGRk B! B pper par

i nduced *CUrrent passes rou he’hea

el ectromagneti.¢ i nduc oil 171. .The,.
esi st ance n@kfe d"*l“"llf‘ﬁﬁ ﬁwﬁﬁéﬁ»ia&ﬁ tr%nf ﬁﬁ”ﬁa e i egcﬁrfe-ﬂ%eﬂven
230. This al I ows th r 400, cont aj hed |n lon 21
to be heat ed J2BReF eam ng&f@%& %ﬁ?P?ﬂ? ‘gﬂ’ég’i‘e‘ﬁ ?‘Fg# GpveR s
Accordingly, together_ the induction heating_coil 171 and fhe heati n
menber 230 f Steaintindhe heabing ghanbetl8 vam ba farpiblyarhaypisdetugugh 28 opghend

the exhaust duct 133.

[0154] From a bottom part of the heating chamber 120, there leads out an exhaust duct
132 that is communicated via the exhaust port 132a. The exhaust duct 132 is formed
of metal such as stainless steel, and has an open end facing outside to naturally
exhaust the steam in the heating chamber 120. Note that when cooking is performed
with a microwave with a magnetron incorporated in the steam cooker 1, outside air is
sucked in via the exhaust duet 132.

[0155] The circulation duct 135 is connected with a gas feed pipe 136, which is for

leading the stearn generated in the esteamation cup 200 to the circulation duct 135, on



[0161] The steam generated in the esteamati on cup 200 fl ows through
the steam feed pi pe 221 of the esteamation cup 200 into the gas feed
pi pe 136 of the main body 100. The steamflowed into the gas feed

pi pe 136 flows through the circulation duct 135 to be led into the
steam heating device 140 placed in a_ggiling part of the heating

chanber 120.
steam heatin
sheat hed hea

[0162] The steam heating device 140 incorporates the

o 88 el G O BRG0P0, el AR BRI pptec

St eam by heatRHE R B2 ABE 20, e srarrgrepicnp P80 +Dd BROBRRA 2 o

heater. [0163] Assum ng that_the tenperature of saturated _steami.g, 100
C, over heat ed% eE&ARFEON P20 9h€hé“g§'&fgﬂg r]é?

Pipg 26120¢ 11} BHdEE BPe (o? &

Overheated steamjets out - 50 - through a pluralih%ﬁff jet holes

165 and 167 &eregstddogethernandothen i sieamaiien epdY9iige

mgide dhesgabmgtof

steam heal ing device 140. In this way, overheated steamis fed to the
f ood 300 pl adkemain bolg 10&ck 122.

[0156]

[0157]

[0158]

Figs. 12 and 13 are front view and a side view, respectively, showing an
outline of the esteamation cup 200. The esteamation cup 200 has a cup portion 210
and a lid portion 220. In an upper part of the cup portion 210, an opening is formed
to contain the water 400. The lid portion 220 is so formed as to be detachable from
the cup portion 210, and covers the opening of the cup portion 210.

The 1id portion 220 is fitted with the steam feed pipe 221 that communicates
the outside of the esteamation cup 200 with the inside of the cup portion 210 to let the
steam generated inside the cup portion 210 flow through. An outlet port 223 at an
end part of the steam feed pipe 221 is provided with the joint portion 222. The joint
portion 222 is connected to the gas feed pipe 136 (see Fig. 11) of the main body 100.

Fig. 14 shows a side sectional view of the esteamation cup 200. In a lower
part inside the cup portion 210, the plate-like heating member 230 is placed. The
heating member 230 is formed of, for example, a magnetic material such as stainless
steel. The heating member 230 is put, so as to be almost horizontal, on a fixation rib
252 that projects upward from the bottom surface of the cup portion 210. With a
fixation screw 251 that penetrates through the heating member 230 from its top
surface to its bottom surface, the heating member 230 is fixed to the fixation rib 252.
By unscrewing the fixaxtion screw 251, it is possible to detach the heating member

230 from the cup portion 210 and clean it.



[0164] The plurality of jet holes 165 are arranged in a mddle part of
the ceiling of the heating chanber 120, so that overheated steamis
bl omn down to a mddle part of the heating chanber 120. In this way,
the top surface of the food 300 touches the overheated steam In
addition, part of the overheated steapyjets out obliquely downward
through the jet hole 167, and is reflected by the inner wall of the

heati ng chanber 120 o be gui ded lL,ow. t he food.300. | I t he
bot t om 48}¥Ace of ‘%‘F ﬁé"‘f’% thlgﬁgﬁt%’gglﬁe@t{] ﬂée o %8‘21?%’8 22 t tggjf%% e%\%%g%mgs
overheated steam.is fed into the_ heating chanber .1 excessi.v a

i nsi de the h&HRi2A§ hetngpucdsd T r@ﬁ%F%ﬂPtPS ?ﬁe"zfg'ﬁ’ﬁs‘f’%lgstl"ﬁ?’gll?gha‘e
the exhaust port 132a provided in a |ower part of 'séaﬁ']% heat.i ng chanper
120. Thus, t lesteamationsunf209 frefittrdAp ithigmetn Rade 00 o I hisallow; t%hea]i‘ea SOFRET
pressure. Wien heating'tine suitable for the food 300 _asgesd st%%@
and over heat @30 gilasatnisside Hreogsiramatien aep 26¢ to J368 th%é?@d‘-‘ég‘a'k priing coil 171
conpletes. [0166] By stopping the drive of the steam heating device
140 whi |l e f egiticadjinside dra dabinm d¢itike waindadnl®®bn cup 200, the steam
cooker 1 can perform steam cooking with saturated steamat 100 C.

[ 0167] At[o1dtg ti e vienf the dlongolvpdrtion cotmld e [Estiwpitd 2 dn drivp tho ddyetion
cleaning it, the esteamation cup 200 is detached fromthe main body
100 by the usgghtingdtil 171 ah iiktivoed birfent 32esd thrabgh alehbetihg arentbes 230 gue to
portion 210. The user feeds water 400 into the cup portion 210, and

then att achegdoREmhdifbtip HiducQh SLMheliRdichen Betpin @6l 10N 2IKE redistance Heheof
esteamation cup 200°1s fitted to the main body 100 with the steam

feed pi pe 224is safuctioff QU sk ey BiRmbECESH. PITRS ARvsdthe tager 400

joint portion
contained inside the cup portion 210 o be heated, and steam is generated inside the

" esteamation cup 200. Accordingly, togetl'ier the induction heating coil 171 and the
heating member 230 form the steam generation heater that generates steam.

[0161] The steam generated in the esteamation cup 200 flows through the steam feed
pipe 221 of the esteamation cup 200 into the gas feed pipe 136 of the main body 100.
The steam flowed into the gas feed pipe 136 flows through the circulation duct 135 to
be led into the steam heating device 140 placed in a ceiling part of the heating
chamber 120.

[0162] The steam heating device 140 incorporates the steam heating heater 141.  The
steam heating heater 141 comprises a sheathed heater. The steam heated by the
steam heating heater 141 is turned into overheated steam. A hea;c source for
generatiﬁg overheated steam by heating steam is not particularly limited to a sheathed
heater.

[0163] Assuming that the temperature of saturated steam is 100 °C, overheated steam

is normally heated up to 101 °C to 300 °C or more. Overheated steam jets out



[0168] 1 n the steam cooker 1 designed as described above, the first
cooking step is perfornmed in which the supply of electric power to
the induction heating coil 171 is larger than that to the steam
beati ng heater 141. Thereafter, the second cooking step is perforned
in which the supply of electric powersgo the steam heating heater 141
is larger than that to the induction heating coil 171. The supply of
electric power tq the in i i J . :
neat i ng. heat drouehyd PEGRPBEl: BREDTES P16 bronkd PR Hhfloh drthec A sice
benefits simlar to.those in the,fir e i, ent i

in the :second”‘%r‘r‘ﬁ%ﬂf fteameptiede lcﬁﬁg%cg?f??ggsg% =\ ?ﬁ?@g S@%{c}% %’g% e
steps may be provided. ,[0169]In addition, the heating nenber 230 is
provi ded in s @&@%ﬁﬁ%ﬁ’éﬁ%‘&pugoo, and the induction heating coil
171 is -provided in the nain_body 100. This al]ows, the heating..nenber
230 to HBl&ddated BYe phealitnefist itlescl et wwg%niariaﬂé@mﬁ@%ﬁ%ﬂ%%?ﬁ“
generated by the drive of the induction heating cojl 171.,T&gs,

wi t hout the heatiigraljemberbldf, srathatovgrhenied slamds blgwnr?@a?lifﬂ@ nigflle pass pf the
being electrically connected together, the heating nenber 230 can he
heated. It i &edtherefaober pa&silpl hist waylethadpp shdaceseichisord 0@ dpuchepthe
in which water 400 is heated and thus scale is likely to accumul ate,
from the mai pvihested GRamnd Ipexitition pareardithy wvadicityd sfeam7 Ffsvonte obliguely
there is no need to separately provide the water tank 71, the pot 50,
or the water gheacafuiougl tasjet ol 167,fdnddt reflected by themnedwalibbihe herting,
nor piping for connecting these, seals for preventing water |eakage,

etc. Thus, i thimbea28idbegtiGed RIE the FOFIPIN0E N I15thid wdy, videibottomiserfateed the
cooker 1 is built and, due to reduction in connection parts, prevent

| eakage of mq%@gﬁﬁﬁoﬁﬁggﬂkoggiag&ﬂ@&ﬁgver, since the heating nenber
uction heati [

230 faces thée in ating coil 171 - 52 - when the esteanation
cup 200 jhsedii tted LQ ' d NGHNELIBMIEP P20, Bxdebdive gas inside
esteanaﬂpg%ﬁcub 268(ggﬂggggﬁggﬁggﬁg%@?g?ent“%Q [0172]Nbreover,gthanks

to the provi %ﬁeoﬁea%ﬁ'ngtctﬂgmfaérx%i 8L xBdilstel! t6 e olttife Hﬁ@ﬁéhnlﬂe exhaust port 132a
provided in a lower part of the heating chamber 120. Thus, the inside of the heating
chamber 120 is kept at a normal pressure. When heating time suitable for the food
300 passes, steam and overheated steam are stopped being fed, and heat-cooking
completes.

[0166] By stopping the drive of the steam heating device 140 while feeding steam
from the esteamation cup 200, the steam cooker 1 can perforr;l steam-cooking with
saturated steam at 100 °C.

[0167] At the time of feeding water into the esteamation cup 200 or cleaning it, the
esteamation cup 200 is detached from the main body 100 by the user, and the lid
portion 220 is detached from the cup portion 210. The user feeds water 400 into the
cup portion 210, and then attaches the lid portion 220 to the cup portion 210. Then,

the esteamation cup 200 is fitted to the main body 100 with the steam feed pipe 221



menber 230 is provided in the esteamati on cup 200 so as to be

det achabl e therefrom This nakes it possible to easily clean the
heating nmenber 230 on which scale is likely to accunul ate. |ndustri al
Applicability [0173] The present invention finds application in steam
cookers for househol d or business use gghat cook an
article-to-be-heated by jetting out steaminto a heating chanber. -

53 - CLAI M5B [éolléec?édﬁg;m&Q%ESGfee&&BPgé@w&ﬁ;(ﬁ%g{oﬁ%ﬂ%@”erat Il on heater

generating steam a ea I ng héater heating the

2 S SRR €, B BRI AR BB P R

ﬁg a? Ir LBCLﬁéhﬁaé%gﬁeedafneghigﬁ itﬁ]egsuggl?/ko%%le% 'cupso(\awe(r)fto ﬁ-;[eeig uc]:tigz(iI h!ea%lg chfI]qﬂ is
larger than that to the steam heating heater 141. Thereafter, the second cooking step
is performed in which the supply of electric power to the steam heating heater 141 is
larger than that to the induction heating coil 171. The supply of electric power to the
induction heating coil 171 and to the steam heating heater 141 is varied according to
the duty ratio. Thus, benefits similar to those in the first embodiment can be
obtained. As in the second embodiment, a first, a second, and a third cooking steps
may be provided.

[0169] In addition, the heating member 230 is provided in the esteamation cup 200,
and the induction heating coil 171 is provided in the main body 100. This allows the
heating member 230 to be heated by the resistance heat of an induction current
generated by the drive of the induction heating coil 171. Thus, without the heating
member 230 and the induction heating coil 171 being electrically connected together,
the heating member 230 can be heated. It is therefore possible to detach the
esteamation cup 200, in which water 400 is ‘heated and thus scale is likely to
accumulate, from the main body 100 and perform cleaning easily.

[0170] Moreover, there is no need to separately provide the water tank 71, the pot 30,
or the water feed pump 57 as in the first and the second embodiments, nor piping for
connecting these, seals for preventing water leakage, etc. Thus, it is possible to
reduce components with which the steam cooker 1 is built and, due to reduction in
connection parts, prevent leakage of water or steam.

[0171] Moreover, since the heating member 230 faces the induction heating coil 171 -



wherein the steam cooker conpri ses: a first cooking step
in which the article-to-be-heated is cooked with supply of electric
power to the steam generation heater being | arger than supply of

el ectric power to the steam heating heater; and a second
cooking step in which the article-to-gg-heated is cooked with supply
of electric power to the steam generation heater being smaller than

suppl y of el GGLL e DONGLR 908 5 AL AR i 884100, 806 vator 400 in the

wherein the fIrstcooking ste _ to the seco cooki ng step
ot ol ting canperrgre RS Gt el "o “equal to 100 C
LT SNEAT, 00" B aon o o e b, S bt S50 29, TR eain
sequence data dependi ng on .t he ookin%_nenu e stored,, and mgﬁrqén
in the cooki meenahesedhisrayfed m&ﬁ? gsiesmagon ¢ SO ﬁe fiﬁtéaﬁplre eretront.
cooki n - 54 - -

J This makes it possible to easily clean the heating member 230 on which scale is likely

to accumulate.

Industrial Applicability
[0173] The present invention finds application in steam cookers for household or

business use that cook an arficle-to-be-heated by jetting out steam into a heating

chamber.



step is switched to the second cooking step based on a fat nelting
tenperature characteristic depending on the type of the
article-to-be-heated is included. [3] The steam cooker according to

claim 2, wherein an input portion of volunme of the _
article-to-be-heated via which the vokype of the article-to-be-heated
is inputted is conprised, and wher ei n, based on input

i nformation of the input portion OfC%H? ol unme of the
article-to-be-heated, a tinme at whic e first cooking step is

smﬁtche& o the second co%king?stﬁp_is vari ed. [4] The steam cooker
accor di éfto cl aj f Sfeam COOXERERMRBSHIS e first cooking step is swtched
to the second cooking step when thehi nternal, tenperature of the
article-to-be-heated i 8SEamEsneaiica ef'@ﬁﬂ?’i‘@”&‘?fégtﬁ%}ﬂ’c?&&er according to
claim1l, wherein the first cooking step js switched to

th

second cooking step at 2aStequiheating fAeater hegting dhe sleape BeRete Pﬁr‘S%\tSFCBW
in the internal tenperature of the article-to-beheated becones snmall
from a subst @andratidny heasers taagenesata taverteapd sieemn and disiing sl st fgaling
st eam generati on heater generating steam and a steam
heat i ng heat ehathkatthmgglt timubtieam gener at ed by t he steam generation
heater to generate overheated steam and heating steamin a heating
chanber through circul aiiaticle-to-be-heated being cooked by use of steam fed into the

heating chamber,
wherein the steam cooker comprises: .

a first cooking step in which the article-to-be-heated is cooked with
supply of electric power to the steam generation heater being larger than supply of
electric power to the steam heating heater; and

a second cooking step in which the article-to-be-heated is cooked with
supply of electric power to the steam generation heater being smaller than supply of
electric power to the steam heating heater, and

wherein T:he first cooking step is switched to the second cooking step when an
internal temperature of the article-to-be-heated exceeds a fat melting temperature zone

but is less than or equal to 100 °C,

[2] The steam cooker according to claim 1,
wherein
a cooking menu corresponding to a type of the article-to-be-heated; and
cooking sequence data depending on the cooking menu aze stored, and

wherein, in the cooking sequence data, data of a time at which the first cooking



- 55 - an article-to-be-heated being cooked by use of
steamfed into the heating chanber, wherein the steam cooker

conpri ses: a first cooking step in which an
article-to-be-heated is cooked with supply of electric power to the
st eam generation heater being |arger -tshan supply of electric power to
t he steam heating heater; and a second cooking step in

which an artigle; tgmgﬁe&]qgttﬁg o nﬁ%%ﬁﬂg%éphb%%’%)’a Ght BlcRink eMpRARS

to the steam neratlon heater belng smaller than supply of "electric

power to the Ccﬁéxg nﬂﬁﬁ&e&)&%}%ﬁ%} gggthe a:tmle"%%%&e& hendihdigt cooki ng

step is swit e*sec step at a tine at Ich rate
of tenperature variation in an |nternal terrperature of the
article-to-beheated beconmes small froma substantially constant
state. [71 The steam cooker. accor tl F&gal m1l or 6, wherein the
st eam hddl i ng heat!dp steamEPgiss a6For ngﬁ’e""f‘l t cooking step. [8] The

st eam cooker according to_claiml or, 6, wherein t t ener n
heater is stopped"fh‘i‘feé?]én%ﬁﬂmé’éd%glvﬁgmﬁ‘gﬁﬁ P"'Ttﬂg’ (;'te@fﬁ Meiolef b%’c
according to claiml1 or 6, wherein the artlcle to-be-heated is
heat ed by radiohmenf thearticlerterbetheied isdapntad icomgrisrdatns

wherein, based on input information of the input portion of the volume of the
article-to-be-heated, a time at which the first cooking step is switched to the second

cooking step is varied.

4] The steam cooker according to claim 1,
wherein the first cooking step is switched to the second cooking step when the

internal temperature of the article-to-be-heated is 60 to 80 °C.

[5] The steam cooker according to claim 1,
wherein the first cooking step is switched to the second cooking step at a time
at which rate of temperature variation in the internal temperature of the article-to-be-

heated becomes small from a substantially constant state.

[6] A steam cooker comprising:
a steam generation heater generating steam; and
a steam heating heater heating the steam generated by the steam

generation heater to generate overheated steam and heating steam in a heating

chamber through circulation,



[ 10] The steam cooker according to claiml1 or 6, - 56 -

wherein, between the first and the second cooki ng steps, an

i nternmedi ate cooking step is provided in which supply of

el ectric power to the steam generation heater is smaller than in the
first cooking step but larger than insghe second cooking step, and
supply of electric power to the steam heating heater is |arger than

in the first cooking s'&&paﬁl%cqé_togg@ffléa%h 551%‘ fi’@%ehgﬁy \?\lﬁeggggﬁeg&oﬂdn&to the

step. The steam cooker "according to clail

supply of electric,poyer to the steam generation heater and to the
st eam heat i ngle’ﬁ gmp%’di stributed according to a duty rati o,

a duty ratio of supply of electric power to the steam generation
heat er bei ng | ar g&feryihe steancgokes £OBPEES's uppl y of el ectric power to

the steam heating heater_in the first cooking step, . and i a
duty ratio of supply of fEpleeqaking siepwiiy “%&ht%’ea@ﬁ@é%bﬁ‘é‘ﬁ@f‘%ﬂﬁ BRPkAG 20y
being smaller than a duty ratio of supply of electric power to the

st eam heat i nguprn o8 elechict prves de dirdsteass igpregationdsater being larger than supply of

electric power to the steam heating heater; and
a second cooking step in which an article-to-be-heated is cooked with
supply of electric power to the steam generation heater being smaller than supply of
electric power to the steam heating heater, and
wherein the first cooking step is switched to the second cooking step at a time
at which rate of temperature variation in an internal temperature of the article-to-be-

heated becomes small from a substantially constant state.

7] The steam cooker according to claim 1 or 6,

wherein the steam heating heater is stopped in the first cooking step.

8] The steam cooker according to claim 1 or 6,

wherein the steam generation heater is stopped in the second cooking step.

[9] The steam cooker according to claim 1 or 6,

wherein the article-to-be-heated is heated by radiation heat from the steam

heating heater.

[10] The steam cooker according to claim 1 or 6,



[ 12] The steam cooker according to claim 11, wherein t he
duty ratio of the supply of electric power to the steam generation
heater is decreased stepw se, and the duty ratio of the
supply of electric power to the steam heating heater is increased
stepwi se. - 57 - [13] A steam cooker _ggoprising: a steam generation
heat er generating steam and a stean1heating heat er

heat i ng the st eam SRS el ub" s LR BISNSIE O SALE! ot Grermediar

generate overheate t8am an i'hg steamin
article-to- be heated bei ng cooked

t hrough circul . cqgs
by use of stg’ﬁ%’?%ﬁfe?fﬁpdmflﬂ%dlﬂéﬂﬁqhg chamber, wherein

supply of electric power to the steam generation heater is smaller than
in the first cooking step but larger than in the second cooking step, and
supply of electric power to the steam heating heater is larger than in the

first cooking step but smaller than in the second cooking step.

[11] The steam cooker according to claim 1 or 6,

wherein

supply of electric power to the steam generation heater and to the steam

heating heater is distributed according to a duty ratio,

a duty ratio of supply of electric power to the steam generation heater
being larger than a duty ratio of supply of electric power to the steam heating heater in

the first cooking step, and

a duty ratio of supply of electric power to the steam generation heater
being smaller than a duty ratio of supply of electric power to the steam heating heater

in the second cooking step.

[12] The steam cooker according to claim 11,
wherein

the duty ratio of the sﬁpply of electric power to the steam generation

heater is decreased stepwise, and

the duty ratio of the supply of electric power to the steam heating

heater is increased stepwise.



supply of electric power to the steam generation heater and to the
steam heating heater is distributed according to a duty rati o,

the duty ratio of the supply of electric power to the steam
generation heater is larger than the duty ratio of supply of electric
power to the steam heating heater in-af-early stages of cooking,

the duty ratio of the supply of electric power to the steam
generation heater is decreased stepwi se and the duty ratio of the
supply of electric power to the steam heating heater is increased

st epwi s

nd A steam cod¥er SorRrRfigt ermined tine, the duty ratio of

t he supp y of electric power to the steam generation heater is

smal | er than the duty ratlo &Be&%lﬁeﬁf&%&ﬁe&?m@kt@%{dﬁ power to the

st eam heating heater.

a steam heating heater heating the steam generated by the steam
generation heater to generate overheated steam and heating steam in a heating
chamber through circulation,

an article-to-be-heated being cooked by use of steam fed into the
heating chamber,

wherein

supply of electric power to the steam generation heater and to the steam
heating heater is distributed according to a duty ratio,

the duty ratio of the supply of electric power to the steam generation
heater is larger than the dufy ratio of supply of electric power to the steam heating
heater in an early stages of cooking,

the duty ratio of the supply of electric power to the steam generation
heater is decreased stepwise and the duty ratio of the supply of electric power to the
steam heating heater is increased stepwise, and

at a predetermined time, the duty ratio of the supply of electric power
to the steam generation heater is smaller than the duty ratio of the supply of electric

power to the steam heating heater.



