- 7 JUL 2006 DESCRI PTI ON H GH FREQUENCY HEATI NG APPARATUS W TH STEAM
GENERATI NG FUNCTI ON AND WATER SUPPLY CONTROLLI NG METHOD THEREFOR Techni ca
Field The present invention relates to a water supply controlli net hod of
a high-frequency heating apparatus that heats an object to bd Hhalllh by
conbi ning a high frequency and steam heating, and the high-frequency
heati ng apparatus executing the water supply controlling nethod. Background
Art Various high-frequency heatingEgga%@%&Bﬁes in which a steam generator
is provided and which execute a heating process, supplying steamto a
cooki ng chanmber which is a high-frequency heating chanber. O such

hi gh-frequency heating apparatuses provided with a steam generating
function, there are sone provided with a water tank for supplying water to
a st eam géh@HaFBEQUENEY SIHATINGARRARATVSY ITHSIRAMCRNERAT ING FENGEZONNg
process to a high-frequency heating chanber. Inthat case, a water residua
quantity sensor iANIPWATER GURPIECORTIROLLIENG METHDE eFHEREFROR the water tank
contains water and a transparent windowis provided to the water tank to
enable a user to check whether the water tank contains water or not. 1 -7
JUL 2006 However, it can be checked by the residual quantity sensor and the

transpare@écﬁégggﬁl¥@giger the water tank contains water

Thepresent inventionrelatestoawater supplycontrolling
method of ahigh-frequencyheating apparatus that heats anobject
to be heated by combining a high frequency and steam heating,
and the high-frequency heating apparatus executing the water
supply controlling method.

Background Art

Various high-frequency heating apparatuses in which a
steam generator is provided and which execute a heafing process,
supplying steam to a cooking chamber which is a high—frequéncy
heating chamber. Of such high-frequency heating apparafuses
provided with a steam genefating function, there are some
providedwithawater tank forsupplyingwater toasteamgenerator
for suitably supplying steam required for a heating process to
ahigh-frequencyheatingchamber. Inthatcase, awaterresidual
ciuantity sensor is provided to the water tank to detect that
thewater tankcontainswater andatransparent windowisprovided

to the water tank to enable a user to check whether the water

tank contains water or not.



or not, however, it cannot be verified when the water was supplied to the
wat er tank and a sanitary problem may be caused. It can be checked whet her
the water tank contains water or not, however, there is a pfdbl éif6that it
cannot be judged whether the quantity of the water is enough for next
cooking or not. The water residual quantity sensor provided to the water
tank requires adjustment and naintenance, the nunber of parts is also

i ncreased and t cost is re such robl e , Wwat er
in a water tankglsevﬁéblﬁ%gangﬂegﬁgﬁ Sggﬁé p¥§§€§ qu%?Eng gP ter tank
is filled wth new water, a heatln% process has only to be executed.
However , @&t Bhe § ranSPEBESH WHEOY i e&hﬁrrﬁm‘gah@m% conptagns water

troubl esome and inefficient to detach a water tank and repl ace water in the
wat er t ankrevet yhbeaveng ipr ozmsst beheerr fiiesd whem bheeattdrava s sappdrisdant
control of the quantity of water in a water tank requires that a power

source of tantBbeTONItankONLA 4 SanarEaly yr&eDémindyed 68u38d.t hey @ans a
problemthat the constant control prevents power saving. D sclosure of

| nvent | O”bEh@né@é’ee&‘&hQ'E LS tTRAGA r‘é'a%W néd;hﬁ%el%QPgl i3 ?&gquency ect 1s

to provide a water supp y contro |ng met éat i ng
Nt or SUDBTEES 16 P HERl TR akber Ui SPEAHIq<E HBRE RaF | CAF Fverid tHuant ty
and the qgmgﬁg@§¥§&Egggséﬁgkggneigc%%klngornot Thewaterresidual

quantity sensor provided to the water tank requires adjustment

and maintenance, the number of parts is also increased and the

cost is increased.

To solve such problems, simply, water in a water tank is
replaced every heating process and aftér thewater tank is filled
with new water, a heating process has only to be executed.
However, there is a problem that in continuous heating, it is
very troublesome and inefficient to detach a water tank and
replace water in the water tank every heating process. There
is a problem that the constant control of the quantity of water
in a water tank requires that a power source of an electronic
oven is normally kept turned on and there is a problem that the

constant control prevents power saving.

Disclosure of Invention

The invention ismade inview of the problems and the object
is to provide a water supply controlling method of a

high-frequencyheatingapparatus and thehigh-frequencyheating



To achieve the object, in a high-frequency heating apparatus conprising a
wat er tank attached to a body of the high-frequency heating apparatus so
that the water tank can be detached, and a punp for supplyi er to a
steam generator fromthe water tank and in which the stean13eWE%
supplies' at |least steamto a heating chanber for housing a heated object
and heats the heated object, and water in the water tank is nonitored, a

vat er SUPpYa£ort L A LAGCHRIGOL, A4eandeated @ hBgtihhIHalisieel Slelfe

i nvention conprises a step o I cu atl ng elapsed finme since water

ied to the t d th t kg, at tached to th body
The. hi gh-15 GIGHG THhe PR b Gt il S CHRANEF Ly SIS CHEdl CRALE i 1 the

wat er tank, and a step of annunciating request for replacing water in the
water tafkVedhen the elapsed tinme is equal to or exceeds preset
predetermned tine or the quantity of residual water in the water tank is
equal to or | esk thahiehe prhesebbpeotpurbngquanhiitgh-dfreguend ywatesatidgcor di ng
to the water supply controlling nethod of the high-frequency heating

appar at Usspisrd 1\es et @RSEs 11 §ea SAESr Wadre a MBSc1sePPEd efl Ko her waker tank
and the water tank was attached to the body of the high-frequency heating

appar at ua]ig@gdfpee?@engy :? g,%ﬁgpa%tax & theyl dHaly, yed L i &pg yater tank

are calc IS judg water 1n the water tank 1s old water

g?\éisg? pr }aﬁn%%\?é ygg&f%@%ﬁ??&rts}fp&?ﬁ%gﬁ ater tI S eqjﬁleamtgoeﬁ)erratecg(ceeds the
from the water tank and in which the steam generator supplies’
at least steam to a heating chamber for housing a heated object
and heats the heated object, and water in the water tank is
monitored, a water supply controlling method according to the
first aspect of the invention comprises a step of calculating
elapsed time since water was supplied to the water tank and the
water tank was attached to thebody of the high-frequency heating
apparatus and quantity of residual water in the water tank, and
a step of annunciating request for replacing wate_r in the water
tank, when the elapsed time is equal to or exceeds preset
predetermined time or the quantity of residual water in the water
tank is equal to or less than the preset minimum quantity of
held water.

According to the water supply controlling method of the

high-frequencyheatingapparatus, as the elapsedtime sincewater

was supplied to the water tank and the water tank was attached

to the body of the high-frequency heating apparatus and the



water of quantity required for a heating process is not left and request
for replacing water in the water tank is noticed when the quantity of
residual water in the water tank is equal to or less than t qg@g

m ni mum quantity of held water, old water having a sanitary pp lg mis
prevented beforehand from being used in heating and normal heating can be

pr event egubgt o ehapd:Loom.bel 09 0pt 12X eRUt RO SHe kot beo shoLhagees! vater

in the heating process erefore, water suppliedtot eating chanber

can be copthgl hgdgta ther ety iy ard Jherawahkt Ys AEaof4Eag BQv§ﬁ‘§0”d
aspect of the invention, the water supply controlling method of

hi gh- freaueé&ylmquﬁgob@@@awetms tBe CRakpekar i Zagk i Ast r@cﬁuéhet%ua@fl ty of
residual water in the water tank is equivalent to quantity acquired by
subtract eftgeblie Nt piry¥set wteeletalrindady sthi, edtt 0id hgudsiedant gener at or

fromthe capacity of the whole water tank and the already supplied quantity
i s equi vabkeatr b6 thanpiodueeqgeired hfoxuauhait ey npbessof i drhoesieftt he punp
.for intermttently discharging water of fixed quantity and the quantity of
di schar geddwatgueper fonerdplaeimd wvdneepuip. tiiecwatdengtimk t he matecedupply
controlling nethod of the 4 -7 JUL 2006 hi gh-frequency heati ng appar at us,
t he quanwhey ofher egualial tyvabér rnesitdvalwavarer ank ddare beaetasi lbankal sl at ed by
subtracting the product of the cumul ative nunber of drives of the punp and
t he quanentgloftodicchaeged thanertlperpomgetdr mypimum quantity of held
water, old water having a sanitary problem is prevented
beforehand from being used in heating and normal heating can
be prevented beforehand from being not executed due to the
shortage of water in the heating process. Therefore, water

supplied to the heating chamber can be controlled in the

quantity and the quality.

According to second aspect of the invention, the water
supply controlling method of a high-frequency heating
apparatus 1is characterized in that the quantity of residual
water in the water tank is equivalent to quantity acquired by
subtracting the quantity of water already supplied to the
steam generator from the capacity of the whole water tank and
the already supplied quantity is equivalent to the product of
the cumulative number of drives of the pump for
intermittently discharging water of fixed quantity and the
quantity of discharged water per one drive of the pump.

According to the water supply controlling method of the



of the punp fromthe capacity of the whole water tank. According to the
third aspect of the invention, a water supply controlling nethod of a
hi gh-frequency heating apparatus is characterized in thas hge Ereset
m nimum quantity of held water is the mninmmquantity Oof £ 206 supplied
to the steam generator for acquiring a steamanount required for one

heati ng yipoasehney healomhPbiepiradeeor dhag diddie raber el

controlling nethod of the high-frequency heating apparatus, as the quantity

of wat eryattsed ifror i unghgat itkgik S REOPHRA fllsiihe Wanicia-auankity of
hel d water, a situation that water is short during a heating process can be

avoi ded dhgftaiehand. tAecpirdingtt oft fige f GuHlIn AiSREHurtfert RE IAMERE 0f, a
wat er supply controlling nmethod of a high-frequency heating apparatus is

char act edtez gslinign drdht t hidegasnuney abf odi s6habgked befor epap ohpedirive be
heated i s heated. According to the water supply controlling nethod of the

hi gh- f r effueney phedt fagmappar aspseias gfeqiestwhiodke wepkactagk.water is
annunci ated prior to a heating process, water can be efficiently supplied
wi t hout usel egschedihggtopehat tloird Saspediof203f® Acoerdiiog,t @ taeeki fth
aspect of the invention, a high-frequency heating apparatus conprises: a

hi gh fregwedey gereratldng hatetgebl i@ aahi ghghrégagneycyo aeaeangng
chanber for housing a heated object; a steam generator that supplies steam
to t he Rewmimagushariser charpgtprikad sdppl tbstwatbe t prefet minimum

quantity of held water is the minimum quantity of water
supplied to the steam generator for acquiring a steam amount
required for one heating process for a heated object.

According to the water supply controlling method of the
high-frequency heating apparatus, as the quantity of water
used for future heating is adopted for the minimum gquantity
of held water, a situation that water is short during a
heating process can be avoided beforehand.

According to the fourth aspect of the invention, a
water supply controlling method of a high-frequency heating
apparatus 1s characterized in that the annunciation is made
before an object to be heated is heated.

According to the water supply controlling method of the
high-frequency heating apparatus, as request for replacing
water is annunciated prior to a heating process, water can be

efficiently supplied without useless heating operation.



steam generator; a water tank as a source of water supplied to the punp,
whi ch is detachably attached to the body of the high-frequency heating
apparatus; a water tank detector that detects whether the water tank is
attached to or detached from the body of the high-frequency hgstildg
apparatus; a tinmer that counts elapsed tinme since the water tank detector
detected the installation of the water tank; a nenory that stores the

i nformati on of he AN o of: At ot £ahr At SUPRLT &g 03 then sheam

generator by thé punp; nunci ati ng mean at annunC|ates request For

repl acing water_in the ter tank; and_a controller makes annunci ati on
by the anfdiditisfshahdeatedst giPaRes oS Fowgr}aaaedat qheﬁ%ﬁpﬁ&m me
counted by the tinmer is equal to or exceeds preset predeternmned tinme or
the guant igepesfataedirddasuppléesi a hhgh atesuenank thas ek aipbng tdeaniyedor mat i on
of the already supplied quantity stored in the nenory is equal to or |ess
t han the @oaselousinignamhedartd byjetthebdsvasergefecat it nthd® stilies

hi gh-frequency heati ng apparatus, as elapsed tine since water was supplied

to the watgr ARk R htelsecm\@a&ﬁsmbaek IRSmpt El@&’@%éﬂ idewhedy 06 dhe

hi gh- frequency heating 6 -7 JUL 2006 appar at us |s referred fromthe tlner

the quantilty of ;bestdug msa Raffie 8l ok o LpLET LSl [pmide

nmenory, the contr er judges e water

reser pr SH8 SRR TR, W%ﬁ%g% h%hi&s%% T dimant “%"'ybpﬁa ot

heating is not |eft when
high-frequency heating apparatus; a water tank detector that
detects whether the water tank is attached to or detached from
the body of the high-frequency heating apparatus; a timer that
counts elapsed time since the water tank detector detected the
installation of the water tank; a memory that stores the
information of the quantity of water already supplied to the
steam generator by the pump; annunciatingmeans that annunciates
request for replacing water in the water tank; and a controller
that makes annunciation by the annunciating means executed when
it is judged that elapsed time counted by the timer is equal
to or exceeds preset predetermined time or the quantity of
residual water in the water tank based upon the information of
the already supplied quantity stored in the memory is equal to
or less than the preset minimum quantity of held water.

According to the high-frequency heating apparatus, as

elapsed time since water was supplied to the water tank and the

water tank was attached to the body of the high-frequency heating



the quantity of residual water in the water tank is equal to or |ess than
the preset mnimumquantity of held water and nakes request for repl acing
water in the water tank annunci ated, the old water having_ﬁ. aaf%ary
problemis prevented beforehand from being used in a heatingﬁp 8 ess and a
normal heating process can be prevented beforehand from being not executed

due to thgpshesdage 1of Walrehrdur i Rgomheghé no: i ddier efidfe, JRLRM csuPRki ed to
t he heating chanber can he controlled in the quantity and the quality.

Accor di ngréoi &ixt hwagrect iaf the iwvivanti ednka highre f&eEREN®LrdAEakhAY
apparatus is characterized in that the punp intermttently discharges water
of fixed meadty ytRadcohbeol Dépr Fatiges ehathavatleready swpplhhedrqwankity is
equi val ent to the nunmber of drives of the punp. According to the

hi gh- f r equenesyd heat énNohapiay ad USsnidsaryt rdblem whier rhket @lbpgedi sahar ges
water of fixed quantity, the quantity of already supplied water can be
easily caécedadedtdyoroemnteads tttee mudert gfredidteemiakdt hd meyngudgeeor di ng
to seventh aspect of the invention, a 7 -7 JUL 2006 hi gh frequency heating
appar at usthat charectef | quexht itit hatquilred fiolve heaténgt ask ndét detfor wilehect s t he
installation of the water tank, the count of the tinmer and the information
of al r eadiyhe suppht ety plartesidustlomed eim inhéheewerrgratenkesst eqhedotkdi ng to

t he hi gh-frequency heating apparatus, as the tinmer and the nenory are reset
when t he omat teseankadettdet aragsttedigiimum quantity of held water and

makes request for replacing water in the water tank
annunciated, the old water having a sanitary problem is
prevented beforehand from being used in a heating process
and a normal heating process can be prevented beforehand
from being not executed due to the shortage of water during
heating. Therefore, water supplied to the heating chamber
can he controlled in the quantity and the quality.

According to sixth aspect of the invention, a high-
frequency heating apparatus is characterized in that the
pump intermittently discharges water of fixed quantity and
the information of the already supplied quantity is
equivalent to the number of drives of the pump.

According to the high-frequency heating apparatus, as
the pump intermittently discharges water of fixed quantity,
the quantity of already supplied water can be easily
calculated by counting the number of drives of the pump.

According to seventh aspect of the invention, a



that the water tank is newy installed, elapsed tine and already supplied
quantity are neasured fromthis tine. According to eighth aspect of the

invention, a high-frequency heating apparatus is chara01¢gpgq Ein that the

annunci ati ng nmeans annunci ates by display on a display pané provi ded to

the body of the high-frequency heating apparatus. According to the

hi gh-frequency heating apparatus, a annunci ation is nmade using the display
n

S
| , P X ' "
Por i nbut Fig sk chificy et LAUIATL AL M ARRA A e B O RGLOPEr &t €9
annunci ati on and can sepurel recogni ze %He contenis of the _annunci ation.
The annunéf&t YAGeRebRX ide iRt e QRtest St 608 P Ebpat AELPY D FAUEFLERd t he

i ncrease of the cost f or annunciation can be avoided. According to ninth
aspect of teh&,i thencount ef hhghtfimequendytheatindgrappioat of iad ready
characterized in that an auxiliary control circuit in which at |east the
tiner is goppleed gndngifyi Btegrdr ah thectemotrhabreontesels heating in the 8
-7 JUL 2006 hi gh-frequency heating apparatus are forned as separate circuits

each power sourgecafathl i tfieiMdepandapienaythiel A tidbadiinsCoft kol Ci reult

i s always energized 1 ndépendent of whether the wmaih control circuit is

ere 0 200 Ot ORFRMEADY S SR Ay LEEIGIOL I oac apaaLi, (e

circuit W@h%@ 1i_l'?e %altg\fj_’&)r\{friscriuéﬁl% Enggglagd?iglcggsnggtc?g\e and already
supplied quantity are measured from this time.

According to eighth aspect of the invention, a
high-frequency heating apparatus is characterized in that the
annunciating means annunciates by display on a display panel
provided to the body of the high-frequency heating apparatus.

According to the high-frequency heating apparatus, as
annunciation is made using the display panel provided to the
high-frequency heating apparatus, a user who operates for input
on an operator panel can easily verify the contents of the
annunciation and can securely recognize the contents of the
annunciation. The annunciating means is not required to be
separatelyprovided and the increase of the cost for annunciation
can be avoided.

According to ninth aspect of the invention, a
high-frequency heating apparatus is characterized in that an

auxiliary control circuit in which at least the timer is mounted

and a main control circuit that controls heating in the



fromthe main control circuit which executes a heating process. Therefore,
even if a power source of the main control circuit 1is turned off, el apsed
time since the water tank was installed can be nonitored._fggongng to
tenth aspect of the invention, a high-frequency heating apparatus is
characterized in that the nenory is nounted in the auxiliary control
circuit. According to the high-frequency heating apparatus, as the nenory
i s ‘mount edhi Ght g egu¥hkbydas tGOY 49ba Eathtdlht e foltthed 48 9EPRE LD cafr caliteady
supplied quantity fromthe water tank can be nonitored even if the power

source of LDey,MBLeGObLPke BT GHikni S5t ¥hAB ALGnLACGE hR0.Lg;ghgygnt h

aspect of ft venti on, i gh-Trequency ating apparatus 1S
characterized, in_that tq$. auxiliary control .circuit is a_l Qwpower circuit
Che povier COBREGATRTEREDT AnpoHerS Sfiiant i BeeDoRbent s pgier o the
hi gh-frequency heating apparatus, 9 -7 JUL 2006 standby power in the whole
hi gh- f requeat) Reatrad appapratusdsi AnergszedherpB®Er source of the main
control circuit is turned off can be regarded as zero and the high effect
of power savi ng Batordina@ctitrlesl.h B -efr eldpeordyphieat iofy tbeabeawispngshki g. 1
is a front view showing a state in which an/a opening/closing door of a
hi gh- f r equengy r Heafd i1 PP Blead Uvay 666+ 6L PEA LG hbent 8y enttalifii ORERY

control circuit which is a low-power circuit and is disconnected

from the main control circuit which executes a heating process.

Therefore, even if a power source of the main control circuit

is turned off, elapsed time since the water tank was installed

can be monitored.

According to tenth aspect of the invention, a
high-frequency heating apparatus is characterized in that the
memory 1is mounted in the auxiliary control circuit.

According to the high-frequency heating apparatus, as the
memory is mounted in the auxiliary control circuit, the
information of already supplied quantity from the water tank
can be monitored even if the power source of the main control
circuit is turned off.

According to eleventh aspect of the invention, a
high-frequency heating apparatus is characterized in that the
auxiliary control circuit is a low-power circuit the power

consumption of which is 50 mW or less.

According to the high-frequency heating apparatus,



Fig. 2 is a perspective view showi ng an evaporation pan of a steam
generator used for the high-frequency heating apparatus shown in Fig. 1;
Fig. 3 is a perspective view showi ng an evaporation pan he ng d a
reflector of the steamgenerator; Fig. 4 is a sectional vie 53 ng the
steam generator; Fig. 5 is an explanatory drawi ng show ng a state in which
a water tank is housed on the side of the high-frequency heating apparatus;

Fig. 6is i i S i i gh- f i s; Fig. 7

i e e e R N

hi gh-frequency heati ng apparatus;, Fig. .8 is control bl qck, di agra how ng

The" i oh SASe R O HER S hopar 0 i §on8rPY G 16 b hr EUBRERAIH g t ho

basic operation of 10 -7 JUL 2006 the high-frequency heating apparatus; Fig.
10 is an ©gy haareryrdedwhgerorard i high ehéechpl pover BEVing can

hi gh-frequency heating apparatus; Fig. 11 is a flowhart show ng a procedure
for contrade acydAdd.st enbodi nent of a water supply controlling nethod of

t he hi gh-frequency heating apparatus according to the invention; Fig. 12 is

a fl owchargly iSHOWJIG: & JA1QFE BN & HO D GRAL in a second enbodi ment of the
wat er sup T h-frequency heating apparat us
according to th%ig. 1 is a front view showing a state in which an/a
opening/closing door of a high-frequency heating apparatus
according to the invention is open;
Fig. 2 is a perspective view showing an evaporation pan

of a steam generator used for the high-frequency heating
apparatus shown in Fig. 1;

Fig. 3 is a perspective view showing an evaporation pan
heater and a reflector of the steam generator;

Fig. 4 is a sectional view showing the steam generator;

Fig. 5 is an explanatory drawing showing a state in which
a water tank is housed on the side of the high-frequency heating
apparatus;

Fig. 6 is a side view showing the high-frequency heating
apparatus;

Fig. 7is a front view showing a part of the opening/closing
door of the high-frequency heating apparatus:;

Fig. 8 1is a control block diagram showing the
high-frequency heating apparatus;

Fig. 9 is a flowchart explaining the basic operation of

10



invention; and Fig. 13 is a control block diagramshow ng a varied part of
the high-frequency heating apparatus. Best Mdde for Carrying Qut the.

I nvention Referring to the draw ngs, suitable enbodi nents of 7ajypepgr supply
controlling nethod of a high-frequency heating apparatus and the

hi gh-frequency heating apparatus according to the invention will be
described in detail below Fig. I is a front view show ng a state in which

an/a openi fhd e deguency heating apparatus
accordi ng to Jﬁ% I nven |062?s opeﬁnigsgg 215 a per spective view shomnng an

evaporation pan _af a .steam genera sed [ arat.us,_.Fi 3is a
perspective vieﬁﬁéﬁoﬁy%gl%ng%v§68ﬁgpﬁ ﬁry gﬁaﬁégﬂéﬁ%gpfﬁf%ﬁﬁq%ﬁé]Fh%f t he
st eam generator and Fig. is a sectlonal vi ew showi ng t he steam generator.
11 -7 JUL qmo@‘q:;qrstoftu%ee Beisgte AAY eath AL Hill aRR2 4RSI operati on of the
hi gh-frequency heating apparatus 100 according to the invention wll be

descri bed. The High- flledseacylheahany appeaingus HOOcedune deolr wditral st eam
generating function is a cooking device that supplies at |east either a

hi gh frequeney £ Fs€r eMBY¥8ImeAt Sé LMz e BABDIIRIcosbagbRInd InédBofQissi Ng an
object to be heated and heats the object to be heated. The high-frequency

heat i ng aF?: Igéﬁﬁ ff‘-é% ggheglegﬁﬁlagﬁ)a[}racf\ﬂsdﬁgc&&ﬁftg%ﬂ%efr{%&ebﬁhat

generates a frequency genetafor, ‘a steam gener at or

15 Fig. 12 is a flowchart showing a procedure for control

in a second embodiment of the water supply controlling method
of the high-frequency heating apparatus according to the
invention; and

Fig. 13 is a control block diagram showing a varied part
of the high-frequency heating apparatus.

Best Mode for Carrying Out the Invention

Referring to the drawings, suitable embodiments of a water
supply controllingmethod of a high~frequency heating apparatus
and the high-frequency heating apparatus according to the
invention will be described in detail below.

Fig. 1 is a front view showing a state in which an/a
opening/closing door of the high-frequency heating apparatus
according to the invention is open, Fig. 2 is a perspective view
showing an evaporation pan of a steam generator used in this
apparatus, Fig. 3 is a perspective view showing an evaporation
pan heater and a reflector of the steam generator and Fig. 4

is a sectional view showing the steam generator.

11



that generates steamin the heating chanber 11, a circulating fan 17 that
agitates and circulates air in the heating chanber 11, a convection heater
19 that heats air circulated in the heating chanber 11 as anyijmdeps air
heater, an infrared ray sensor 20 that detects tenperature in the heating
chanmber 11 via holes for detection provided on the wall of the heating
chanber 11 and a water tank 43 for supplying water to the steam generator

15. The heat | “9Fﬁgg%berth%.lbh??Eoégﬁﬁigﬂﬁé‘éﬁfoﬁh&ué’%é%P&gﬁ:ea#aité}? front

of which is open the hig requenc eating apparatus a

openi ng/ cl gsi Q0 1 provide ith a light, tr m ssion. Wi ndow.21a for
openi ng of cltggi ﬁégg'%éﬁﬁgﬁ%ﬁj gﬁ\é\%lﬂgt %Iﬁp%?a{:‘ﬁ% ﬁgét%%%o%mgfro \],.¥’Pq s
provided to the front of the body 10 of the high-frequency heating

appar at us invgatizn wijd beogesspdmedy/ cl osi ng door 21 can be opened or

cl osed by connecting the lower end to a | ower edge of the body 10 of the

hi gh- frequency Theahigh-dppquahuyg keatandiagesrFres et mrvad deshtwiitthsul at i ng
space i s secured between the heating chanber 11 and a wall of the body 10

of the highs{EgRUEBRYrBERhE NELIAPPRSRALIUS 2aR8oReAl déNee AHNY SR 1S
filled in the spaCe if necessary. Space at the back of the heating chanber

11 et 955 GRger U bl 0 e LECERYRRC 2 Rkl it o
o e MR SRR, T LG IR, 8%, £ NSO 2T S BB dns (e
to be heated. The high-frequency heating apparatus described
above is provided with a magnetron 13 that generates a high
frequency as a high frequency generator, a steam generator 15
that generates steam in the heating chamber 11, a circulating
fan 17 that agitates and circulates air in the heating chamber
11, aconvectionheater19thatheatsaircirculatedintheheating
chamber 11 as an indoor air heater, an infrared ray sensor 20
that detects temperature in the heating chamber 11 via holes
for detection provided on the wall of the heating chamber 11
and a water tank 43 for supplying water to the steam generator
15.
The heating chamber 11 is formed inside the box-type body
10 the front of which is open of the high-frequency heating
apparatus and an/a opening/closing door 21 providedwith a 1ight
transmission window 21a for opening or closing a heated object

hatch of the heating chamber 11 is provided to the front of the

body 10 of the high-frequency heating apparatus. The
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ventilating hole for an intake 29 for intake fromthe side of the heating
chanber 11 to the side of the circulating fan chanber 25 and a ventilating
hole for a blast 31 for blast fromthe side of the circul a-t'fFlﬂ_fD@{' chanber
25 to the side of the heating chanber 11 are provided in different areas of
t he di aphragm 27. Each ventilating hole 29, 31 is forned as nultiple
punched holes. The circulating fan 17 is arranged with the center of the

rotation éﬁge%{ﬁg Fﬁgﬁgie?@%é&e J1eCLangll 3L LRV 29Ws2h 8YdcbAnekPeng

circulati an“c 2 the rectangul ar ring-shaped “convection”heater

19 is proyvjded so that the convection heater, surrqunds.the_circulating fan
17, The VEBE OHBE RGeS LPURE SHPY ALAEE D80Y dThRti WHF Rhalar BpRREBRY 27 ar o
arranged before the circulating fan 17 and the ventilating holes for a
bl ast 31 keating-FrraleDoosiar panyede al Giedaieidaesh§eledr Insrgashaped,
convection heater 19. As the circulating fan 17 is set so that wind fl ows

from thespsocatisigerunfed vetoieecultaiel hgatdng ldhdmbéhel I eard @i dalanofwhi ch
the driving notor 23 is |located when the circulating fan 17 is turned, air

in the hegid ngehadesr thd %idhaws dghents;, eeakehg Q%ﬁﬁbﬁtﬁisr gHhahbpg fan 17
via the ventilating hole for an intake 9, passes e convection heater 19

T e VCFY P e AR GRS 5 At eBhebonLle el posglagter 14
gharber L3, b3 SiEEUELRd Wi lpcelipulet) dapenoghanber 2o by s, (1 ow
fan chamber 25 in which the circulating fan 17 and a motor 23
for driving it (see Fig. 10) are housed and the rear wall of
theheatingchamber 11 functionsasadiaphragm27 thatpartitions
the heating chamber 11 and the circulating fan chamber 25. A
ventilating hole for an intake 29 for intake from the side of
the heating chamber 11 to the side of the circulating fan chamber
25 and a ventilating hole for a blast 31 for blast from the side
of the circulating fan chamber 25 to the side of the heating
chamber 11 are provided in different areas of the diaphragm 27.
Eachventilatinghole 29, 31 is formedasmultiple punchedholes.

The circulating fan 17 is arranged with the center of the
rotation in the center of the rectangular diaphragm 27 and in
the circulating fan chamber 25, the rectangular ring-shaped
convection heater 19 is provided so that the convection heater
surrounds the circulating fan 17. The ventilating holes for

an intake 29 formed on the diaphragm 27 are arranged before the

circulating fan 17 and the ventilating holes for a blast 31 are

13



chanber 11 for exanple and a stirrer vane 33 is provided to a position for
receiving a high frequency generated by the nagnetron. A high frequency
radi ated on the stirrer vane 33 fromthe magnetron 13 is sugpl igd by
turning the stirrer vane 33, being agitated in the heating chanber 11. The
magnetron 13 and the stirrer vane 33 are not only provided at the bottom
of the heating chanber 11 but may be al so provided on the upper surface and

on the side of e ti o . t taor . [ osed of
an evapor ot Fonobare 'S8 10 nor it MABCSHHBAE SR RGE R hR 4G,
generat i n? steeam by heating, an evaﬁgr ation pan heater, 37 arran%ed under

the evapotati dt gdif ﬁrFélrlngéé’tq G0t hé e9apdt ai? dPdfayiss ddovs I¥omuL 2006
shown in Figs. 3 and 4 and. a reflector 39 the cross section of which is

subst ant i théyfibnypeidhatf rigf¢ extischeattinadian éd/ facorbhet healesticle towar d t he
evaporation pan 35 as shown in Fig. 2. The evaporation pan 35 is nmade of a

st ai nl essyki eROEH edifihang mbebreXxany eocks edr wasgethalcittha lkatitgmrah t he
inside on the reverse side to the heated object hatch of the heating

chanber 1%%&%@%&, |a9'}giﬁ;t§11ienﬁéa9iﬁ§%hia%§%l NG st feavth 2RTAIRREepnd 1S

provi ded outsi range of a tenperature detection scan by the infrared

ray sensor . For the_evaporation. t a.al.ass tube. hegter, a
sheat hed %jégtt et céﬁaugaﬁfggef) neg?e‘?l%grgegkg&ﬂﬁ %gier(ljg }%15 %%rias‘? éﬁt ESI anat ory
drawi ng show n%ﬁa state in which.  a i.S used on the sjde of the

o 1 op g ed g i Con e L S B B BRS i R e BT RES ¢ he

hi gh- f requency , _
25 and is sent into the heating chamber 11 via the ventilating

hole for a blast 31. Therefore, air in the heating chamber 11
is circulated via the circulating fan chamber 25 by this flow,
being agitated.

The magnetron 13 is arranged in space under the heating
chamber 11 for example and a stirrer vane 33 is provided to a
position for receiving a high frequency generated by the
magnetron. A high frequency radiated on the stirrer vane 33
from the magnetron 13 is supplied by turning the stirrer vane
33, being agitated in the heating chamber 11. The magnetron
13 and the stirrer vane 33 are not only provided at the bottom
of the heating chamber 11 but may be also provided on the upper
surface and on the side of the heating chamber 11.

The steam generator 15 is composed of an evaporation pan
35 having a water reservoir concave portion 35a for generating
steam by heating, an evaporation pan heater 37 arranged under

the evaporation pan 35 for heating the evaporation pan 35 as

14



heati ng apparatus. As shown in Fig. 5, alid for a water tank 41 is
provided to the side wall 10a of the body 10 of the high-frequency heating
apparatus so that the lid can be opened and a water tank 43 for supplying
water to the steam generator 15 is housed in the internal sphdél I of the
side wall 10a so that the water tank can be detached. Also referring to
Fig. 6, the water tank 43 is provided with the thin rectangul ar body 45

t he upper ich 4 n d 7..atihached eni . of the
body 45 s57eha TPrilhss 4 3P s e B bR e ek O e A 0% ¢
provided to . the cap 47 and, i ke pi.pe 51 piercing,the cap 47 and

ext ended HBng ’cﬁesp‘%}?%i??ﬁﬁjya y?lﬁ]gy@g tl’ga‘ggl_e]le@ sbb{sg&n?ﬁ%hag?dtq{émbody 45
is provided under the intake pipe fitting 49. A connecting pipe 53 is

prot rudedtheoheelierr éavatdhehe fHapardtiectbPan 3h awmi drovihelmdtiar. 2ank is
inserted in Fig. 5) of the intake pipe fitting 49. As shown in Fig. 6,
apunp 55 rhatetvaperattibanphy 3 sichagesofwatetrainil ésx el srpated Y liatepr ovi ded
in the internal space | b of the side wall 10a of the body 10 of the

hi gh-frequgpek Hgatd NYs 2RRARIGUSE tAB® o tBSr PRk iidi kensids 3533 and a
pi pe on the supply side 55b are connected to the punp 55. The end on the

reverse si to t i 0 u e, pi n Lntake...si de 55a
i's connec ggetgoégﬁ%?ﬁ%ﬁg%{P%g%ﬁ?cﬁBFgg(gié&%?hghg§n§o%%%§?%%ﬁﬁbgﬁg§53 of
the water fank 43 . s coqggcted SO t.he ,connecti e can he

whonthe RHEGPTHE T NOL FEGE 0 o CPE B SH0F G GREFREqeRey

heati ng appar at us. i _
outside a range of a temperature detection scan by the infrared

ray sensor 20. For the evaporation pan heater 37, a glass tube
heater, a sheathed heater and a plate heater can be utilized.

Fig. 5 is an explanatory drawing showing a state in which
a water tank is housed on the side of the high-frequency heating
apparatus and Fig. 6 is a side view showing the high-frequency
heating apparatus. As shown in Fig. 5, a 1lid for a water tank
41 is provided to the side wall 10a of the body 10 of the
high-frequency heating apparatus so that the 1id can be opened
and a water tank 43 for supplying water to the steam generator
15 is housed in the internal space 10b of the side wall 10a so
that the water tank can be detached. Also referring to Fig.
6, the water tank 43 is provided with the thin rectangular body
45 the upper part of which is open and a cap 47 attached to an
opening of the body 45 so that the cap can be detached. An intake
pipe fitting 49 is provided to the cap 47 and an intake pipe

51 piercing the cap 47 and extended up to the vicinity of the

15



In the neantine, the pipe on the supply side 55b is connected to the
evaporation pan 35 of the steam generator 15 via a pipe 57. A water tank
detector 59 for detecting the water tank 43 is provi ded abevel(i s nt ake
pipe fitting 49 of the water tank 43 in the internal space | O of the side
wal | 10a and detects whether the water tank 43 is housed or not. A
mcroswitch can be used for the water tank detector 59. An input operator

panel 61 Iyhl 5 QUi i ddl @ hOVRE R3S Fitti
opening/c?%gFﬁaﬂéo%r Eﬁ%%ﬁ{ e roﬁ?ﬁgf'e %# tﬁg ﬁigﬁ%¥§%%%é§c§tﬁégging
appar at us 0 as a part .,of the 16.-7 JUL 200 eningﬂclosing oor, of the
o B £ equbAcy heRrES Ll PAREs 53 100 HEO GRS PO G0 7 St i Achpd
operator panel 61, a start switch 65 for instructing the start of cooking,
a manual st edimeshierniBmmigh thiWagesnFark 36 cbms¢iabrAl Iy Figh &t 6fatic
steam switch 69 for turning on/off steam automatically and an automatic

menu swi t chhdlifivakenptipat fagtangr épared program are provided.. Al so, on the
di splay 63, a water supply/drainage |anp 73 as annunciating neans and a

di splay panel 75\@kBoRhaM fed. 6] 55 aft0] h e mD: f arEl § @R sichaP@k sShown,
a function for giving voice "and an alarm may be also provided. Fig. 8 is a

control bl geke i SOTANG! il paNetaNG IoliIa RN Upach 0BT O
comt ol AUk, T8aaThR T2ha OIS ) LEUS oL Sl coppasd of @ i
apparatus, and a pipe on the intake side 55a and a pipe on the
supply side 55b are connected to the pump 55. The end on the
reverse side to the side of the pump 55 of the pipe on the intake
side 55a is connected to a joint 56 to which the end of the
connecting pipe 53 of the water tank 43 is connected so that
the connecting pipe can be detached when the water tank 43 is
housed in the body 10 of the high-frequency heating apparatus.
In the meantime, the pipe on the supply side 55b is connected
to the evaporation pan 35 of the steam generator 15 via a pipe
57. A water tank detector 59 for detecting the water tank 43
is provided above the intake pipe fitting 49 of the water tank
43 in the internal space 10b of the side wall 10a and detects
whether the water tank 43 is housed or not. A microswitch can
be used for the water tank detector 59.
An input operator panel 61 and a display 63 are provided

in a lower part of the opening/closing door 21 on the front side

of the high-frequency heating apparatus 100 as a part of the
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the main controller 81 turns on/off a main power source 85a connected to a
power supply line 85 via a main switch 83. The main control circuit 77
controls an operating unit 87, a heating wunit 89, the input opggaymg panel
61 and the display 63. The high frequency generator 13, the steam generator
15, the circulating fan 17 and the infrared ray sensor 20 are connected to
the heating unit 89, the high frequency generator 13 is operated in

cooperati . P er vane)
33, and t%ge\eﬁl\}tél ({ig%s(r)l%l %?‘ (‘%}h Fﬁg&uﬁﬁ%méﬁ%q oafrtdat{lg heat er
19 (the convectlon heateriﬂand the 55 are connected to the st eam

gener at or 198, 1§ dtad Wt ch 6§n MPpgféSﬁf%ﬁQ%’h 687, atHeart

automatic steamswitch 69 and the automatic nmenu switch 71 for starting
pr ogr anmedwatichnabi £or digkd tighcirina Sheest @yt tof tdoekimgut 2 ropevat atgzamel 61,
and the water supply/drainage lanp 73 and the display panel 75 are

connect edst@ tichee difit aYiratihg omfvtnetabinngamealsy, @3 adbématxeldtaramn control
circuit 79 is a |l owpower mcroconputer circuit the power consunption of

whi ch is éwlt%@fbf%ﬁﬁ%gecy@/bffstésmrgetrbnmwaﬁ% &aﬁ%%t%{malﬂl% Tai n

control circulrt 77 1s turned off, the auxil |ary control circuit Is always

energi zed, In vi e | f X1l

circuit 7§ent’lh%w§ I)J;t}g)owep 55%1 egg“g e% 8% sIt“anItefé IOVlijtero The
auxi l i ar ontrol CII‘CUI'[ 79 is _mainl co 0S dof a deput cotroller 91
pr OVi dedyﬁifsﬁ'aoﬁl Id&CSéJSL?é/I‘ 63, a w)éter rg%lpp‘?ty/dralna e )gmp r]7

annunciating means and a display panel 75 are provided. Though
the following function is not shown, a function for giving voice
and an alarm may be also provided.

Fig. 8 is a control block diagram of the high-frequency
heating apparatus. A control system is mainly composed of a
main control circuit 77 and an auxiliary control circuit 79.

The main control circuit 77 is mainly composed of a main
controller 81 provided with a microprocessor for example and
the main controller 81 turns on/off a main power source 85a
connected to a power supply line 85 via a main switch 83. The
main control circuit 77 controls an operatingunit 87, a heating
unit 89, the input operator panel 61 and the display 63.

The high frequency generator 13, the steam generator 15,
thecirculatingfanl7andthe infraredraysensor20are connected
totheheatingunit 89, thehigh frequencygenerator13isoperated
in cooperation with the radio wave agitator (a drive unit of

the stirrer vane) 33, and the evaporation pan heater 37, the
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for exanple and connected to the main controller 81. Power is always
supplied to the deputy controller 91 via a deputy power sourﬁg a@ frontthe
power supply line 85 and the deputy controller controls a ne y& @

and the water tank detector 59. As the deputy power source of t he
deputy controller 91 is always connected, the deputy controller always
nonitors a state of the wat er tank detector 59. VMen the water tank 43 is

det ached

timer

O oL 20580RR BS-ORRAeRd 08 1hfe e

timer

95

95

P AL R A AR s e

and the nenDry 93 can be reset even i f the mai n power source 85a
i s turnedagff copnecs ededior &bice StRAT R FENOFY 193 is a non-vol atile
so that the contents are also stored in service interruption for exa

nmenory
npl e,

d on a
i ng

however, the neRfbey sty thewidlcdo &b, vdila imanwehosyesow Ewibrht 68 d&hleow
price. Next, referring to a flowhart show in Fig. 9, the basic heating
oper at i onagk okl ik ghebheskensy dveahinth@prRAioMaS clA@nuPERY e d Wit t he
steam generating function will be described. For a procedure for the
operationg i
dlsh, thess %Et% e PP AL Rohor EE BT 000 hAe PR 00T B Pe e
door

21 is sed A E ?i‘ gnget hod n?d%hsgjtar;t yl}dgt Jie}_réare%(?u&%ﬁlfrerl}eatln

are set ofiP F’ﬁé PhpRETS
as 5100) and the start switch_65 is turned on (5101) Then heatlng

aut omat i chPy TRl dUs&F Edon’a ﬁ@étlﬁ@nn€6ﬁﬂﬁtt%m tﬁﬁutdhﬁpiﬁk d&her

operation of the main controller

annunciating means) 63.

The auxiliary control circuit 79 is a low-power
microcomputer circuit the power consumption of which is 50 mW
or less and even if the main power source 85a of the main control
circuit 77 is turnedoff, theauxiliary control circuit is always
energized. 1In view of the power consumption of the auxiliary
control circuit 79, the standby power can be regarded as
substantially zero. The auxiliary control circuit 79 ismainly
composedof adeputy controller 91 providedwith amicroprocessor
for example and connected to the main controller 81. Power is
always supplied to the deputy controller 91 via a deputy power
source 85b from the power supply line 85 and the deputy controller
controls a memory 923, a timer 95 and the water tank detector
59. As the deputy power source of the deputy controller 91 is
always connected, the deputy controller always monitors a state

of the weter tank detector 52. When thewater tank 43 is detached

from the body 10 of the high-frequency heating apparatus, water
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81 (5102). That is, the main controller 81 reads set heated tenperature and
heating tinme, selects and executes an opti num cooking nethod based upon
them judges whether the current tenperature and tine r eachJilh8lket heat ed
tenperature and heating time or not (S103), stops each heating source and
term nates heating when the current val ues reach the set values (S104). 19
-7 JUL 2006 In 5102, the generation of steam the operation of the indoor

air heater, the turnjn f the circulati .fan,_andhi gh- fr.equency ._heating
are Indivilat ig BELTRER eateon e e e s e T QP e PR s uency
heati ng apparatus 100 in case a_steam heating node is selected and executed
in the oferanfomhel@eaanyeds RN e EFebee iRl 88 BaIBWROUATe $ARES st eam
heating node is selected, the evaporation pan heater 37 1is turned on as
shown i n &3%aexpl awmatnedy cdifawi ity shodergribée tpetathenmefmotrlye Wi dls- far equency
heati ng apparatus 100 in Fig. 10, as a result, water supplied fromthe

wat er tankoh3viyathee RiMBrySsonthhe evapebatieamrspare3aliss Reared and steam
Sis generated. Steam S that rises fromthe evaporation pan 35 is sucked

from thes\éﬁgtiigleaﬁh@grgﬂggigﬁr fﬁ{; éﬁl%fe,z% ré)\yéld,edc l})&tn%r}t}) ?Aalyy ei n the

center of t i"aphragm to t center of the circulating “fan-17 and is

bl f th i lLating hole f bl ast _31 ided to th i ph f
he. of aphPagHh 27 Poaktd et RETHE: MR OtRaRbert1E SPA PRECEN cul at tng fan

chanber 25. The blown steamis agitated . in the heaxigg chanber 11 and
Next, referring toa flowchart shown in Fig. 9, the basic

heating operation of the high~frequency heating apparatus 100
provided with the steam generating function will be described.

For a procedure for the operation, first, a heated object
such as a food to be heated is laid on a dish, the dish is put
in the heating chamber 11 and the opening/closing door 21 is
closed. Aheatingmethod and heated temperature or heating time
are set on the input operator panel 61 (a step 100, hereinafter
abbreviated as S100) and the start switch 65 is turnedon (5101).
Then, heating is automatically made based upon a heating
condition input by the control operation of the main controller
81 (S102).

That 4is, the main controller 81 reads set heated
temperature and heating time, selects and executés an optimum
cooking method based upon them, judges whether the current
temperature and time reach the set heated temperature andheating

time or not (S103), stops each heating source and terminates

heating when the current values reach the set values (S104).
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is sucked again fromthe ventilating hole for an intake 29 substantially in
the center of the diaphragm 27 to the side of the circul ati ﬁ chanber
25. Hereby, a circulating path is forned between the heafingﬂc er 11 and
the circulating fan chanber 25. No ventilating hole fora blast 31 is

provi ded under a position in which the circulating fan 17 is arranged of
the 20 -7 JUL 2006 di aphragm 27 so that generated steamis led to the

ventil ati e r an intake 29 heref ore, as own b vai_d, arrow in
Fro 10, SPeatirs ERFIMrEETS Gk SHBR g e afEsr auh .tk e Uit ent iy
bl own on a heated object M At this tine, as steamin the heating chanber 11
can be hedtrdraieinehefdsoing ot RBgCEr c1datiRg tanpRAdighs fgre Breagy
circulated in the heating chanber 11 can be also set to high tenperature.
Ther ef or ehesadicg leed sngeévhicaizdd ystogamimsltacgousey aadiecooki ng for grilling
the surface of the heated obj €ct Mis also enabled. In the case of

hi gh-frequency hgat kBgion ohiglhefmﬂuefmquuéymaiﬁdadg ReigirAgid atoed in the

heati ng chanber 11 by turning on the magnetron 13 and turning the stirrer

o s HECCH TR e oL N S B ey ore
eharacter L BLLE 00,1 NEcLYEIL! 0oty 0P LESSLATE AR JElAl! - qpydd 1o @
equi val ent to this emhodigent. The vater supply confrolling method.of the
gh-freq ¥ AEattng

is turned on as shown in an explanatory drawing showing the

operation of the high-frequency heating apparatus 100 in Fig.

10, as a result, water supplied from the water tank 43 by the

pump 55 in the evaporationpan35isheatedand steamS is generated.

Steam S that rises from the evaporation pan 35 is sucked from

the ventilating hole for an intake 29 provided substantially

in the center of the diaphragm 27 to the center of the circulating

fan 17 and is blown from the ventilating hole for a blast 31

provided to the periphery of the diaphragm 27 toward the heating

chamber 11 via the circulating fan chamber 25.

The blown steam is agitated in the heating chamber 11 and

is sucked again from the ventilating hole for an intake 29

substantially in the center of the diaphragm 27 to the side of

the circulating fan chamber 25. Hereby, a circulating path is

formed between the heating chamber 11 and the circulating fan

chamber 25. Noventilatinghole for ablast 31 is provided under

a position in which the circulating fan 17 is arranged of the
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apparatus 100 is characterized in that before the steam heating

(hereinafter also called steamcooking) is started, a state of water in the
water tank 43 is judged and it is annunciated if necessary_%@g%z ter
shoul d be drained fromthe water tank 43 or water should be supplied to the
water tank. 21 -7 JUL 2006 As shown in Fig. 11, when cooking is started, it
is judged whether the manual steamswitch 67 or the automatic steam sw tch

69 is pressed,or th ut i i i p ed .St cooki ng
s sel bot SoPRTPEPor” b SR eHEr Y PR Sl i TegPER SRR AR 2 -EEE
cooking or not (S201), . As water in the water tank 43 is not used . in case
it is judgede faRtaARtEERkSOERI NgTPETREPT el BT IR@VTY RYsa W@ EF &R yRcont r ol
is termnated. In case steamcooking is selected, elapsed tine detected by
t he wat er Fiignkl@et etean 59 clinmsel atted viat het hekt inascaniaehed tamd he body 10
of the high-frequency heating apparatus is read fromthe tiner 95 as the

| at est int@rAetieanlyobibhe eur GeRkhyednsbgkkedmyat er tank 43.
Si mul t aneously, the cunul ative frequency of the drives of thepunpS5 since

the vater tanicdel gpt oryy da et thechostall Al gl g 19 ST et ank 42

is read fromthe nenory 9 5202) . The quantity of water ready supplied
nk,43 as.latest_ .infor is,calculated b | tiplying

the quant [E5 60 BHi SeRat Saelbat o 16 Cona r 196 SETERE SIS &5 Byerhe
Cunulativgiggg?ggegfigréggshegpgﬁgigﬁaéggz l]r%%gykiygﬁg%e%et to high
temperature. Therefore, so-called superheated steam is
acquiredandcookingforgrillingthesurfaceoftheheatedobject
M is also enabled. In the case of high~frequency heating, a
highfrequencyissupplied,beingagitateaintheheatingchamber
11 by turning on the magnetron 13 and turning the stirrer vane
33 and high~-frequency heating inwhich steam and a high frequency
are combined is enabled.
Next, a water supply controlling method which is a
characteristic of the invention will be described in detail.
Fig. 11 is a flowchart showing a procedure for a water
supply controlling method equivalent to this embodiment. The
water supply controlling method of the high-frequency heating
apparatus 100 is characterized in that before the steam heating
{(hereinafter also called steam cooking) is started, a state of
water in the water tank 43 is judged and it is annunciated if

necessary that water should be drained from the water tank 43

or water should be supplied to the water tank.

21



gquantity means the quantity of water already supplied to the steam
generator 15 after the water tank 43 is attached to the body 10 of the

hi gh-frequency heating apparatus in a full state. Next, the jgplgyl ated
gquantity of already supplied water is subtracted fromthe capacity (the
full volune) of the whole water tank 43 and the quantity of residual water

22 -7 RL 2006 hp thewwatsl ok 43,1 snedl cdAtied (2203 arcdhe HRI Ng ,
controller 81 conpares the acquired current quantity of residual water in

the wat efudgek dBevhéh the Riz@sel NHodamewpiuad iéy ob held Maldfat i(cS204)
The m ni mum quantity of held water nmeans the mninmum quantity of water

suppl i edst@arh hew St @AM PYane paiedls eH0 o@C GHET But bhigt klaidnd Yswit &t eamirequi red f
or one heating of a heated obj ect. |In case the acquired current quantity
of resi dppésaed eind Sstesptil codloimy 1esseldwed e niidsamiENtyiatfr hel d
water, water is short in steam cooking, heating is stopped and cooking
fails. |theasentdntis ¢fudgeting tdre ndganc aridkdnkgeror8hdthats2tone .quantity of
residual water is short, the replacenent of water in the water tank 43 is
request edatyrt he whe ewasepptynklr aBndgenokanped3iandatske idi s ajudegeel 75 as
annunci ating neans (S205) . In the neantinme, in case the main controller 81
j udges ttiaat tdreeamuanking dfs nesi dedkchatder thss morteert haupplhe qomtinaim
guantity of held water, it is judged whether el apsed tine shown by the
timer 95isitremineredater tank 43 was installed exceeds predetermned tine
or not (S206) In case it is judged that the elapsed tinme exceeds the
predet er mi ned Innecage jsteamgedooking is selected, elapsed time

detected by the water tank detector 59 since the water tank
was attached to the body 10 of the high-frequency heating
apparatus is read from the timer 95 as the latest information
of the currently installed water tank 43. Simultaneously, the
cumulative frequency of the drives of thepumpS5 since the
water tank detector 59 detected the installation of the water
tank 43 is read from the memory 93 (S202) . The gquantity of
water already supplied from the water tank 43 as latest
information 1is calculated by multiplying the quantity of
discharged water per one drive of the pump 55 by the
cumulative number of drives. That is, the already supplied
quantity means the quantity of water already supplied to the
steam generator 15 after the water tank 43 is attached to the
body 10 of the high-frequency heating apparatus in a full
state. Next, the calculated quantity of already supplied
water is subtracted from the capacity (the full wvolume) of

the whole water tank 43 and the quantity of residual water
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that water in the water tank 43 is old water which has a sanitary problem
and in S205, annunci ation that requests the replacenent of water in the
water tank 43 is nade. The predeternmined tinme neans tinme t n tent that
water housed in the water tank does not have a sanitary P 3@1 23 -7 JUL
1006 Naturally, it is a principle to replace water in the water tank every
cooki ng, however, assum ng that replaced water can be used wthin 24 hours

for exanple after .the repl acenent, of, _water ticylarly. withaout

di fficul tf‘%s&‘%?’@& SRR rneel fulats t‘ézg)?)houﬂ‘ei iR SenEx0d LoFnen
request for replacing water in the water tank 43 is annunciated, a user
extracts $hecqippares A3apdrect Rer r ol RN ot R Reghde EqiAdRY 1Reat i ng
apparatus, drains the water tank 43 of water and fully supplies new water.
When suchheed beementk 63 widthetherprndre twat imtmnku a8t itsy odnpd led @dtert he
water tank 43 is attached to the body 10 of the high-frequency heating

appar at us (agei n . ( 520 Jmifitmimigudrit®y offhRelatwatéAtke e aticomihImdat ect s
the installation of the water tank 43 and the deputy controller 91 resets

(count | a2 T s o8 REe FREr | HerdH aF o Whe e el edos) T RARE R 1 er
tarted, The Sty s oL SRRROG By S B EqUams AT @d 10 4 BRRFSEng Steam
and water_in the , : . .

In case the acquired current quantity of residual water is equal

to or less than the minimum quantity of held water, water is

short in steam cooking, heating is stopped and cooking fails.

In case it is judged by the main controller 81 that the

quantity of residual water is short, the replacement of water

in the water tank 43 is requested by the water supply/drainage

lamp 73 and the display panel 75 as annunciating means (S205).

In the meantime, in case the main controller 81 judges that the

quantity of residual water is more than the minimum quantity

of held water, it is judged whether elapsed time shown by the

timer 95 since the water tank 43 was installed exceeds

predetermined time or not (S206). In case it is judged that

the elapsed time exceeds the predetermined time, it is judged

that water in the water tank 43 is old water which has a sanitary

problem and in S205, annunciation that requests the replacement

of watef in the water tank 43 is made.

The predetermined time means time to an extent that water

housed in the water tank does not have a sanitary problem.
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water tank 43 is intermttently supplied to the steam generator 15 (5211).
A frequency in which the punp 55 is driven is counted according to the
operation for supply (5212) and the cunulative nunber of dyijyeggggs stored
in the nenory 93 (5213). As described above, steam cooking is conpleted,
grasping the 24 -7 JUL 2006 quantity of supplied water (S214). According to

th t . | I'i th of_th h- f heat i
appar at ula EHERt e Ghbntet W EIF SR b SOROI TR ECoL e L ESam S at or 15

f d t k_4 | at t Ki
of 251 SUEBLEL, | Role VALELAATK 43} 2ol el oL 6 1 £355 & sam cooking
t t h d t | t
ek oSN e Coplagetei Gangtre AL g AL et 1S

in which, QES a8 EQL%ﬁdw%HoQF r&lrfrf‘i'chit%ﬁcmp‘%%d‘@'tte ?x‘ikeﬁe'ﬂ%

interrupte to t ortage of water. Furt even | the quantity of

reS|duaIl§aég% iy 3hepter 4 apk43aks equal to or nore than the m ni mum
quantity of held water, old water can be prevented from being used for

cooki ng by mmﬁé{lf@qu@é,@pﬁ@fi FipBasid ewded.er  Maghbaght 8¥PRAKRd 450 the
water tank 43, Hereby, sanitary steamcooking is enabled. As the quantity

of residugl awatetibPedheaValcRlr tedieatls itheAChHE &€ 0 e eds upeint haenunber of

drives of the punp 55, a residual water sensor is not required to be

provi dedpb@yt h® of the high-frequency heating apparatus, drains the
water tank 43 of water and fully supplies new water. When
such replacement of water in the water tank 43 is completed,
the water tank 43 is attached to the body 10 of the
high-frequency heating apparatus again (S207). At this time,
the water tank detector 59 detects the installation of the
water tank 43 and the deputy controller 91 resets the timer
95 and the memory 93 (S208). The timer 95 initiates new count
(counting time) since the installation was detected (S209).
After the timer 95 initiates count, steam cooking is started
(s210) .

When steam cooking is started, the pump 55 is driven by

a frequency required for supplying steam and water in the
water tank 43 1is intermittently supplied to the steam
generator 15 (S211). A frequency in which the pump 55 is
driven is counted according to the operation for supply
(s212) and the cumulative number of drives is stored in the
memory 93 (S213). As described above, steam cooking 1is

completed, grasping the
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wat er tank, hereby, adjustnent and mai ntenance are not required and the

cost of the whole apparatus can be reduced. In the high-frequency heating
apparatus 100, as the tiner 95 and the nenory 93 respectively required to
be al ways energized are provided to the auxiliary control‘7dU{dﬂﬂﬁt 79 and
power is supplied to themfromthe separate | ow power deputy power source

25 - 7 JHar 008, &30 dupgenendentelr eg2the mai n power source 85a of the main
control circuit 77 for cooking, the auxiliary control circuit 79 can

recei ve power murdindg ke FheNwRoBR! sEHYIE ecordbin 1011 Hd endfidd eIntchel
circuit77 is turned off. Hereby, power for nonitoring the water tank 43 can
be m ni Mized fakduepoyeheainbe sgaettukn tdd sclebgdanenty wheoht kanquantity
of residual water in the water tank 43 is judged, the quantity of residual
wat er i ecasuptlaieetl ty shbt saebmngeaevraltve acquf edesbyuanul wapeyi ag t he
cunul ative frequency of the drives of the punp 55 by discharged quantity
per one tdrd veateomteh& f4d | iscapdaulptefl tire waser staakn 48colkaiwyi tisi s j udged
dependi ng upon whether the quantity of the residual water is nore than the
m ni rumspiacttiedy fofr hal ¢ ywet evf oheabingwhenbierd twat ®r annunthetedt ehatank
shoul d be replaced or not, however, in place of this, the cumulative
frequenciptefr tire théveatef tdeekpuhdp sBSuhdiybbe raipd@ced yitoopaeedhwi th a

preset allowabl e nunber of drives. That is, a nunber of drives close to a
frequen@gpantity of residual water is less than the predetermined

minimum quantity of held water, steam cooking in which steam
is supplied <can be normally executed without being
interrupted due to the shortage of water. Further, even if
the quantity of residual water in the water tank 43 is equal
to or more than the minimum quantity of held water, old water
can be prevented from being used for cooking by monitoring
elapsed time since water was last supplied to the water tank
43. Hereby, sanitary steam cooking is enabled.

As the quantity of residual water in the water tank 43
is acquired based upon the number of drives of the pump 55, a
residual water sensor 1s not required to be provided to the
water tank, hereby, adjustment and maintenance are not
required and the cost of the whole apparatus can be reduced.

In the high-frequency heating apparatus 100, as the
timer 95 and the memory 93 respectively required to be always
energized are provided to the auxiliary control circuit 79
and power is supplied to them from the separate low-power

deputy power source
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equivalent to the full capacity of the water tank 43 is preset as an

al | owabl e nunber of drives, in case the cunulative nunber of drives does
not reach the allowable nunber of drives, it is judged thgtthgmquantlty of
residual water is enough and though the method is si mpl e, e quantity of
residual water can be judged. Also, in this case, in case water is short

dur’ 19, CBKI RacAN EXEESLYR DHICLEGValdie ! Yoy xarml e SRV gve.0nl v Lo be

input to cunmulMat v N e For

exanpl e, tﬂ % Gbe éﬂec Ll{”aeﬁ Of g S 1 Y&y 19fg,t he pdr i ‘é%?él‘il%%gpu%%n%&ﬁie the

wat er tan was na is 100 ti1nme an excessive v € such as 500 is

i nput . ERreby, woepaat %'@e‘ig@k'p%e'rs e?z%lnecf@dtﬂ}:exﬁail}ﬁlnsoﬁeg LBGrckni tiation

of cooking is tried, It is neceSsarily judged that e cumrul ati ve nunber of

drives i gshargercidianathe Adreabl e rauiber of drived angr t haegplacenent of
water is securely requested by the annunciating neans. Second Enbodi nent

Next, a sesendrepbpehiestiy the water suppl ¥z e8nt pel hiRgmithodnaf the
hi gh-frequency heati ng apparatus according to the invention will be

descri begowdn ddt veerdRadigrent, at the tine of steamcooking, it is judged
whet her there is the quantity of water equivalent to the quantity of
suppl i ed st eani eqHilsedembbdshent) Cadldmgthen guiwt £fyt &K 423seduAet and in
case the water is short,
water 1in the water tank 43 1s Jjudged, the quantity of
residual water is calculated by subtracting a value acquired
by multiplying the cumulative frequency of the drives of the
pump 55 by discharged quantity per one drive from the full
capacity of the water tank 43, and it is judged depending
upon whether the gquantity of the residual water is more than
the minimum quantity of held water or not whether water in
the water tank should be replaced or not, however, in place
of this, the cumulative frequency of the drives of the pump
55 may be also only compared with a preset allowable number
of drives. That is, a number of drives close to a frequency
equivalent to the full capacity of the water tank 43 is
preset as an allowable number of drives, in case the
cumulative number of drives does not reach the allowable
number of drives, it is judged that the quantity of residual
water is enough and though the method is simple, the quantity
of residual water can be judged. Also, in this case, in case
water is short during cooking, an excessive numeric value for

example may have only to be input to the memory 93 as a

cumulative
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request f or replacing water in the water tank 43 is annunciated. For a
procedure for control in this enbodinent, only a part of the procedure for
control in the first enmbodinent is different, the other part jlits08§ m | ar and
therefore, only the different part is shown in Fig. 12. Fig. 12 is a
flomchart showing the different part from the procedure for control in the

(LTSt ehadhrente Jhe,osonctele dkoredurs Labconlsdlabait s gl et I

as follOWs - Tha ar € flﬁigﬁgd, t he

aut omat i G NepL c‘fé“fé{agﬂ(}e( %5%5 5Br %Eﬁ@g @HQ.&Q@e;TCC!HrﬁPt& Wa LGRS G eam

cooking are sele e quantity of water required according to
the sel egted fontents ofarst 8RRLEEOKL NG di1%ieSLLORt & (§302):s ReLRNing to

the result of calculating the current quantity of residual watér in the

vater tapkrd, | NywREA3. st cabsil ad eds mantddan ohekedyinRd ¥@4ernand the
gquantity of residual water in the water tank 43 are conpared (S303) . The

quantity;@ft Wlfin Jeydkadsf 95 €09KENT; t SiNote AH A GAIL UhRIREG BYaR
mat hemati cal expression such as an enpirical expression but a database

rel ated the &EheuToNt@Ntundfert QKIiqW R I1LQUXRE: GUAR! ithe Qf 1WHa@N el S
prepared beforehand and the quantity of water required for cooking may be

al so acouuintiesh f beMddi&edatahnsehe Aseplaesibht ObfComadt S08, dedugase the
gquantity of residual water is short, request for replacing water 1 n the
wat er tahkquested by the annunciating means.

Second Embodiment

Next, a second embodiment of the water supply
controlling method of the high-frequency heating apparatus
according to the invention will be described.

In this embodiment, at the time of steam cooking, it
is judged whether there is the quantity of water equivalent
to the quantity of supplied steam required for steam cooking
in a water tank 43 or not and in case the water is short,
request f or replacing water in the water tank 43 1is
annunciated.

For a procedure for control in this embodiment, only a
part of the procedure for control in the first embodiment is
different, the other part is similar and therefore, only the
different part is shown in Fig. 12.

Fig. 12 is a flowchart showing the different part from
the procedure for control in the first embodiment. The

concrete procedure for control in this embodiment is as

follows. That
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43 i s annunci ated by annunci ati ng means (S304) . Wen the replacenent of
water in the water tank 43 by a user is conpleted (S305), cooking is
started (S211). In the neantine, in case it is judged in SSQ? BC@@Ethe
guantity of residual water is enough, it is judged whether e J tinme
since water in the water tank 43 was | ast replaced exceeds predeterm ned
tinme or not (8306) and in case the el apsed tine exceeds the predeternined

tinme, LS ju t wa in_t wat e nk_43 is _old water ng a
sanm tary pRobfERFARE batesto3sre BBk FBR Fibrhtrig nelE suierh o

annunci ated (5304). In case the elapsed tinme does not exceed the

pr edet er m/Aed st Presised5306, theosrnignits sfaresd rad isiteipd coRking Age

descri bed above, as the quantity of required water used for cooking is

esti mat edsefecdee $58aM codkiagriahtsidlyecotfedatad req@uirsd daorddplationg wat er
in the water tank 43, that is, an instruction for supplying water is

annunci at egel @eQ%%QeHh%on‘ﬂBﬁ'ﬁTs' b¥ @,fte@w:eaazlln\gatlgr ceusgeeiyn (sheoyat er tank
43 is less than the quantlty of the required water, a S|tuat|on t hat water

s short g%'ew%%gomquee hgeogkechied caokingrean beeavafied gy

configuration o he” cont 76 sys en1o frequency

in each enbodinment is not nlte to th nfig ion _main onpased of
the main ESﬁPFBPE ¥e 86i9n7 Snﬁagﬁﬁ ﬁanllgrﬁ gﬁ?&ol BFrEGh%U;Q t&Hown in
Fig. 8 and may be also varied as follows. That is, as shown in a control
bl ock di agHantihwPhigt eHetIRS Wadral ndsibecivapt Fyy.of residual water

in the water tank 43 are compared (S303). The quantity of water
required for cooking is not only calculated by a mathematical
expressionsuchasanempirical expressionbut adatabaserelated
to the contents of cooking and required quantity of water is
prepared beforehand and the quantity of water required for
cooking may be also acquired from the database.

As a result of comparison, in case the quantity of residual
water is short, request for replacing water in the water tank
43 1is annunciated by annunciating means (S304). When the
replacement of water in the water tank 43 by a user is completed
(S305), cooking is started (S211).

In the meantime, in case it is judged in S303 that the
quantityofresidual water isenough, it isjudgedwhether elapsed
time since water in the water tank 43 was last replaced exceeds
predetermined time or not (S306) and in case the elapsed time
exceeds the predetermined time, it is judged that water in the

water tank 43 is old water having a sanitary problem and request
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13, a menory 93 may be al so provided to the side of a main control <circuit
78. As the supply of power froma nmain power source 85a to the nenory 93 is
di sconnected, a non-volatile nmenory is wused for the nmenory 93 in this case.
According to this configuration, the control of water in-7aUbdfilr tank over
el apsed tine can be executed as described above. |In case the nmain power
source 85a of the main control circuit 78 is turned off when a deputy

o 1) 8% g ke s 160 2% M 008y ol 1 bty sl e

91 notifies a | 'er s’ attache ached

when the main power source 85a is turned on next., The main controller 81
recei ves &IARSEhdtine: dofd POSeXCERE FBROPYC IRt TRIRRE BRI ALARE: t he
menory 93 may al so be connected to either the main controller 81 or the
deputy comalkiireri Distanididhieet Htcdses(SA1He .operation described in the first
enbodi mrent can be realized. An auxiliary control circuit 80 fornmed

separatel y fromstdesoriledanbiel, £ thaiduatd: itanobecepipasedatbr wwddow price
by limting the function of the auxiliary control «circuit 80 to the

necessar y %thgﬂgfémﬂaoagd tilﬂecﬁé’étstoéam e g saPPRLALLS N be

reduced and power n be saved. The high-frequency heating apparatus
Sbove and ST hEEur ERBPS PEaREF B il T RSy BR T Aoa FaRbe Whith does
not deviate LIomtNe L8 oSl il QL' 08 Qhnbhg: LRYSN O, e st i al
Appl i cabiiStyuc ppLying :

quantity of residual water housed in the water tank 43 is less

than the quantity of the required water, a situation that water

is short during cooking in the selected cooking can be avoided.

The configuration of the control system of the.

high-frequency heating apparatus in each. embodiment is not
limited to the configurationmainly composed of themain control
circuit 77 and the auxiliary control circuit 79 shown in Fig.
8 and may be also varied as follows. That is, as shown in a
control block diagram showing another control system in Fig.
13, amemory 93 may be also provided to the side of a main control
circuit 78. As the supply of power from a main power source
85a to the memory 93 is disconnected, a non-volatile memory is
used for the memory 93 in this case.

According to this configuration, the control of water in
awater tankover elapsed time canbe executed as described above.

In case the main power source 85a of the main control circuit

78 is turned off when a deputy controller 91 detects the water
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As descri bed above, according to the water supply controlling nethod of the
hi gh-frequency heating apparatus and the high-frequency heating apparatus
according to the invention, as the quantity of residual water,s b'ed to
the steam generator in the water tank is estimted when steaﬁqclﬁgll% gis
selected and request for replacing water in the water tank is annunci ated
in case the quantity of residual water is less than the 30 -7 JUL 2006

pr edet er m rrachkyi bheudemuiantddnt refl kel 81wt el fias somanncaset rel apsethdt me
since water was | ast supplied to the water tank exceeds the predeterm ned

time and fuwHhQatekN:£356 d Betgeast/B¥tachenemlién athavakheh PeRerfssuheati ng
is calculated and the quantity of residual water in the water tank is |ess

than the 1eqy 6ed e QU bhY neSkeaMAEOOKLNG LAn L eflept @A d Se suippl Liedk can be

execut ed out the shortage of water, water Is prevented from being
used for cookchn and, sani t.ary .st eam cooﬁ g is enabled. Therefore, water
suppl i ed t &% §%n€é]tq F§ SETanete 1845 3cr;'an be controlled both in quantity
and quality. In the high-frequency heating apparatus, as a state of water
in the water tanRsi defbhaiPeEedCDYC HehaPENILat ¥ 3cBAYr 8l Sodpe (GAnnNedHeEePover
source of which is fornmed i ndependent of the power source of the main
control ci rtouieti tivegt whiechaiis abwaysllenedyi gedthpodeputancdrtsalvkelr B -7
JUL 2006 CLAI M5

andinbothcases, theoperationdescribedinthe first embodiment

can be realized. An auxiliary control circuit 80 formed

separately from the main control circuit 78 can be composed at

a low price by limiting the function of the auxiliary control

circuit 80 to the necessary and minimum function, the cost of

the whole apparatus can be reduced and power can be saved.

The high-frequency heating apparatus according to the
invention is not limited to each embodiment described above and
may be suitably transformed and improved in a range which does

not deviate from the object and the outline of the invention.

“Industrial Applicability

As described above, according to the water supply
controlling method of the high-frequency heating apparatus and
thehigh-frequencyheating apparatus accordingtothe invention,
as the quantity of residual water supplied to the steamgenerator
in the water tank is estimated when steam cooking is selected
and request for replacing water in the water tank is annunciated

in case the quantity of residual water 1is less than the
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1. Awater supply control nethod for a high frequency radi o wave heati ng
apparatus, said apparatus having: heating chanber for housing an object to
be heat ed,; wat er tank; steam generator for supplying steamto said
chanber; and a punp for supplying water fromsaid water tank b JUis@i0gl st eam
generator, said nmethod conprising the steps of: calculating the el apsed tine
since water was supplied to said water tank; calculating the quantity of
resi dual wabtresde tesmided wal e mbmnkubasedyonfsdied d apsteslr t | aksoand case
annunci ating the need to refill said water tank when the calcul ated

quantity ofemalesqdifimai shddkvdtter 0&S 1R sRpRGWR] P taeplasel FhRKMUM
2. A water supply control nethod for a high frequency radi o wave heati ng

¢ , . ) o . . ;
P appar APCCLEd N Fe R Rl n LRI bRE S, R LRAREREG (O
claim?2, wherein the i residual water.in tank i

aul val ent. ThEEaHLPBETRE T HECHUERR N5t opo war 10+ B L i PERDES Tohe

steam generator from the capaci t¥1 of the whole water tank; and the already

suppl i ed quahtiesiqual water in the water tank is less than the required
quantity, steamcookinginwhichsteamis suppliedcanbe executed
without the shortage of water, old water is prevented from being
used for cooking and sanitary steam cooking is enabled.
Therefore, water supplied to the heating chamber as steam can
be controlled both in quantity and quality.

In the high-frequency heating apparatus, as a state of

water in the water tank is monitored by the auxiliary control
circuit the power source of which is formed independent of the

power source of the main control circuit and which is always

energized, power can be saved.
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equi valent to the product of the cunulative nunber of drives 32 -7 JUL 2006
of the punp for intermttently discharging water of fixed quantity and the
gquantity of water discharged per one drive of the punp. 4. A water supply
control nethod according to any one of clainms 1 to 3, wherledh 0Bk preset

m ni nrum quant i t%(mg]{ §1el d water is equivalent to the m ninumquantity of
wat er supplied T0 ¥e  steam generator to acquire a steam anount required

for once heatipg a heated object..5 A water sup control netho
according to ang' one‘{lof wag?ﬁi m§ UPPL Y 4F°V?:ﬁ§?ii nmteﬁéxgnn ¢ at? ongféjh nmade
before thef heat ed object is_heated. 6. A high-frequency .radi o wave heating
appar at us W?Lhe%ciyear’rjla dfer ¥ Rg FORLH 9N a}?é%ﬂ:ﬁtélgs: garyﬁfighaPpgﬁﬁté'T'\%y radi o
wave generator supplying high frequency radio waves to a heati ng chamber
for housi GH'9%bj ect to be heated; a steam generator for supplying steam

to the said chanber;, a punp_ for supplying water from said steam generator;
a water tank whf cHF3nbt refPFoEPgﬁég%o% PWIeHe 4R d??—fl'}eécﬁf@%cy radi o

wave heating apparatus; a water tank detector that detects whether the water
tank is attached Y37 'Pétkeched from the body of the high-

a steam generator for supplying steam to said chamber;
and

a pump for supplying water from said water tank to
said steam generator,

said method comprising the steps of:

calculating the elapsed time since water was supplied
to said water tank;

calculating the quantity of residual water in said
water tank based on said lapsed time; and

annunciating the need to refill said water tank when
the calculated quantity of water in said tank is less than
or equal to a preset minimum.

2. A water supply control method £for a high
frequency radio wave heating apparatus according to claim 1,
wherein said water tank is detachable from said apparatus.

3. A water supply control method according to claim
1 or claim 2, wherein the quantity of residual water in the
water tank is equivalent to subtracting the quantity of water
already supplied to the steam generator from the capacity of
the whole water tank; and the already supplied quantity is

equivalent to the product of the cumulative number of drives

32



frequency radi o wave heating apparatus; a tinmer that counts el apsed tine

since the water tank detector detected the installation of the water tank;
a menory that stores the information of the quantity 33 -7_3Uly 2§96 of water
al ready supplied to the steam generator by the punp; annunciating neans that

annunci at ege I eqUeslnboreo T el AGNG MRLSL 14 Jhe Water Janki andeg.ggntrol ler
t hat nmakes annuncratfon qby e annunci at i ng neans eéxecut ed en 1t is

j udged t hat_ el apsed i counted by the tinmer is_equal to or exceeds preset
pr edet er m A& ET e %I}é e qué-’lrl?ttllg é‘f P"ggfa‘aualls\ﬁ/gl%gelgnp?ﬁeonﬁ/a etVTank
based upon %ht énfuor mation of the already supplied quantity stored in the
nmenory is %qua "% 1ess than the preset mninmumquantity of held water.

7, A high-frequepcy radio wave heating a rat wi_th steam generating
function accor di{:g to ¢Path §,u3ﬁé’r e?%ntfcﬁ]g ‘Bﬁﬁ%o?lnta&cﬁirfltlgﬁt%? d?®¥har ges
wat er of fixed guantity;_and_the information of the already suppli

Guant ity 906 at AlrbRY bita Bt git T pamRe AR GHRTER Ry Radi o
wave heati ngt apparatus . with steam generating function accaording to claim®6

or claim RtefheF SIHIVHERL thre tREE IR @Bt Hot 6f YRieecPwRlAEd th&Pal | ati on

of the water tank, the count of the tiner and ,
steam generator to acquire a steam amount required for once

heating a heated object.

5. A water supply control method according to any one of
claims 1 to 4, wherein the annunciation is made before the
heated object is heated.

6. A high-frequency radio wave heating apparatus
with steam generating function comprises:

a high frequency radio wave generator supplying high
frequency radio waves to a heating chamber for housing an
object to be heated;

a steam generator for supplying steam to the said
chamber;

a pump for supplying water from said steam generator;

a water tank which is detachable from the body of the
high-frequency radio wave heating apparatus;

a water tank detector that detects whether the water tank

is attached to or detached from the body of the high-
frequency radio wave heating apparatus;

a timer that counts elapsed time since the water tank
detector detected the installation of the water tank;

a memory that stores the information of the quantity
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the information of already supplied quantity stored in the nenory are
reset. 9. A high-frequency radi o wave heating apparatus wth steam
generating function according to anyone of clains 6 or 8, whdllefd6the
annunci ati ng nmeans annunci ates by display on a display panel provided to

the body ofet e BLOM 4 <ot Tk 2000, f£8A4SACY, Eadho e DESt 190 gppar atus.

10. A high-frequency ra ati ng appar at us steamgenérati ng
function aﬁﬁﬁéding to anyone of claine 6 to 9, wherein an auxiliary control
circuit in th at least the tinmer is nounted and a nain control circuit

that controls heating jin the high-fr ency.  radi.o,wave heati ar at us
are forned as s%%g?ré%%a%ﬂiui ?galgséchtg%\#ver a>sé’lcﬁ'lﬁlrné:el"’It&‘s m]f%%uﬁsg‘:gi ngggendent;

and the auxiljary control .circuit is_a s energized independent of
whet her thﬁe%%???%ﬁnﬁﬁﬁﬂrléﬁrg %t P e5n£¥€¥2eﬁn§or not. 11. A high-frequency

radi o wave heating apparatus w.th_steam generating .function_according to
claim10, wherin T$ﬁi?é;ﬁﬁﬁ/i §hﬁ5unt@ﬁkgﬁ t 3P coR¥rol SP%ircuit.
12. A high-frequency radi o wave heatinﬁ apparatus, with stean1generating

function aRTOMRFHRFIY CMeATH 19°Teted m 23t whdr dpigehethaki faP§eeontro

circuit is a low power circuit the power consunption of which is 50 nWor
time counted by the timer is equal to or exceeds preset

predetermined time or the quantity of residual water in the
water tank based upon the information of the already
supplied quantity stored in the memory is equal to or less
than the preset minimum quantity of held water.

7. A high-frequency radio wave heating apparatus
with steam generating function according to claim 6, wherein
the pump intermittently discharges water of fixed gquantity;
and

the information of the already supplied quantity is
the number of drives of the pump.

8. A high-frequency radio wave heating apparatus
with steam generating function according to claim 6 or claim
7, wherein when the water tank detector detects the
installation of the water tank, the count of the timer and
the information of already supplied quantity stored in the
memory are reset.

9. A high-frequency radio wave heating apparatus
with steam generating function according to anyone of claims
6 or 8, wherein the annunciating means annunciates by

display on a display panel provided to the body of the high-
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frequency radio wave heating apparatus.

10. A high-frequency radio wave heating apparatus
with steam generating function according to anyone of claims
6 to 9, wherein an auxiliary control circuit in which at
least the timer is mounted and a main control circuit that
controls heating in the high-frequency radio wave heating
apparatus are formed as separate circuits each power source
of which is independent; and

the auxiliary control circuit is always energized
independent of whether the main control circuit is energized
or not.

11. A high-frequency radio wave heating apparatus
with steam generating function according to claim 10,
wherein the memory 1s mounted in the auxiliary control
circuit.

12. A high-frequency radio wave heating apparatus
with steam generating function according to claim 10 or
claim 11, wherein the auxiliary control circuit is a low-
power circuit the power consumption of which is 50 mW or

less.
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