12 FEB 2007 DESCRI PTI ON H GH FREQUENCY HEATI NG APPARATUS W TH STEAM
GENERATI NG FUNCTI ON  Technical Field 5 The present invention rel ates t @ EEB 2007
hi gh-frequency heating apparatus that heats an object to be heated by

conbi ning high-frequency heating and steam heating. Background Art For a
conventional type high-frequency heating apparatus, 10 there are a type
havi ng only one function of high-frequency heating and a conbi nati on oven
provided with a convection heater DREIGRIREI®I ates a hot air in addition to
hi gh-frequency heating, and a high-frequency heating apparatus that a high
frequency yafdrateaNemer SUPRPARA YOS HTvaad 71X CRRERRT 1NE Ah&I s cussed.
15 For a high-frequency heating apparatus to which a steam generating
function is added, various nmethods including a method of providing a boiler
outside a heating chanber and | eading steam generated fromthe boiler into

t he heating chanber are ?roposed. Recently, a high-frequency heating

appar at us 1 of the heating chanber of which is increased by
arranging an operator panel at a hatch, arranging a control circuit at the
bottomd usi ng t Hhenhokeefit amtvenft itdrer bbalye$ do ahhghcliraqdehaytthert intchi nni ng
a wall form ng a heating chanber up to the m ninum has been adopted. 1 12
FEB 2007 apparatus that heats an object to be heated by combining

high-frequency heating and steam heating.

Background Art

For a conventional type high-frequencyheating apparatus,

10 there are a type having only one function of high-frequency
heating and a combination oven providedwith a convection heater
that generates a hot air in addition to high-frequency heating,

and a high-frequency heating apparatus ﬁhat a high frequency

and steam can be supplied to a heating chamber is also discussed.

15 For a high-frequency heating apparatus to which a steam
generating function is added, variousmethods including a method

K of providing a boiler outside a heating chamber and leading steam
generatedfromtheboiierintotheheatingchamberareproposed.
Recently, a high~frequency heating apparatus the volume

20 of the heating chamber of which is increased by arranging an
operator panel at a hatch, arranging a control circuit at the
bottom, using the whole front of the body for a hatch and further
thinning a wall forming a heating chamber up to the minimum has

been adopted.



For a water supply nmethod for generating steam of the high-frequency heating
apparatus provided with a steam generating function, there are a net hod
directly supplying water to a water reservoir heated by a heater and a
met hod of 5 supplying water froma water tank connected to a steam
generator. However, in the method of directly supplying to the water
reservoir, whenwater in the reservoir is heated, it is evaporated _and

condensed, a So- cétﬂé@-§EQQ¥sﬁﬂﬂp%ﬁsWﬁﬂQQQMﬁQﬁuﬂ§ﬁﬁﬁﬂ£ﬁQﬁnS??ﬁ%uﬂgdtbﬁ t he
water is deposited and adheres to the inside 10 face of a heater and the
reservoir. ThiglefOrequarey t heataing ekbpeirefeyy obrevagedat wohhi sa steam
deteriorated, the reservoir is required to be frequently cleaned and it is
not desirabl gen&edn iy ifunctieer,y thee ane abjredthdd ofedheatedyi suppay ety
water 1is required to be supplied to the reservoir, a heating process 15

itself is tr@yﬁéﬁm @Q@e'_rtré%ﬁvgi}flﬁ&é%éa’ o asqa%t%rf %R@aﬁaﬁ@%hodl Het hat

respect, a nmethod of supplying froma water tank 1s excellent in ease of

h h f h he fol
uoe, Rovever, 17, %L o 0T VSLG.8 o) 51 LERKCLS0 Mo g oblona

hi gh- frequency heat i ng aggaratus 20 the inside of the water tank is
i nsani tary. NSV wat®r tRENREHhOCsiGpl 1 B E Bt he8UPBL Y RDgH ridifuetieler
heating apparatus, the body size of the high-frequency heating apparatus is
expanded, thesearesfovhenseiklingthdccappirarus heaexpandad anarehetsavi ng
of space becones inpossible. Further, when a water tank is 2 12 FEB 200'/
and condensed, a so-called scale such as calcium and magnesium
included in the water is deposited and adheres to the inside
10 face of a heater and the reservoir. Therefore, the thermal
efficiency of evaporation is deteriorated, the reservoir is
required to be frequently cleaned and 1t is not desirable
sanitarily. Every time an object to be heated is heated, water .
is required to be supplied to the reserveir, a heating process
15  itselfistroublesomeanditisadifficultyof suchanapparatus.
In that respect, a method of supplying from a water tank
is excellent in ease of use, however, the method of using a water
tank also has the following problems. First, in case a water
tank cannot bedetached froma high~frequency heating apparatus,
20 the inside of the water tank is insanitary. When a water tank
is simply attached to a high-fregquency heating apparatus, the
body size of the high-frequency heating apparatus is expanded,

the area for installing the apparatus is expanded and the saving

of space becomes impossible. Further, when a water tank is

12FEB 2007



arranged inside a high-frequency heating apparatus, water nmay penetrate into
a control
penetrating water renains in the body, a sanitary problemis caused.

Furt her,

as a heating chanber and 5 a water tank are arranged cl ose,

circuit into which water should not penetrate and when

caused as a result of heating an object to be heated fromthe heating
chanmber maybe transmtted into the water tank. As described above, it is

desi rabl e frerréhecdi twpbintd héphspaeaveseyi et bl PAtaR I HE! S a WadtSer M8ank i s
arranged in a 10 high-frequency heating apparatus conpactly, however, from
t he vi ewpoi npentttrheel eakage ofnwatercifromitt hetwatwédri chamie tand shib@ld not
transm ssion of heat froma heating chanber, it is desirable that the water

tank is provhdadrodtsi dadt NRehi pBrbteduengywaheat ragaappaiat use Bberef are,

the arrangenent of a water tank 15 with ease of use by which al

12 FEB 2007
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in view of such conventional problenms and the object is to provide a

hi gh- f r equenéy dpe&tnge hpperadiasksi rohites Hea oy chppbandaydie prapcaetted
facility,
| eakagéntoohhe3waPe FEBagRO7
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whi ch has sinple and conpact configuration, which can prevent

As described above, it is desirable from the viewpolnt
of space for installation that a water tank is arranged in a
high-frequency heating apparatus compactly, however, from the
viewpeoint of the leakage of water from the water tank and the
transmission of heat from a heating chamber, it is desirable
that the water tank is provided outside the high~frequency
heating apparatus. Therefore, the arrangement of a water tank
with ease of use by which all problems can be solved at a time
has been desired. Particularly, the 1limit of the usable
temperature of a pump for supplying water in a water tank to
a steam generator is low and overheat by the transmission of
heat is required tc be prevented possibly.

Disclosure of Invention

The invention ismade in viewof such conventional problems
and the object is to provide a high-frequency heating apparatus
which is sanitary and can provide facility, which has simple

and compact configuration, which can prevent water leakage from

6AtA8%made



a water tank and which is not influenced by heat froma heating chanber. To
achi eve the object, a high-frequency heating apparatus according to fir@tl;-EB‘,‘(m7
aspect of the invention that supplies at least 5 either of a high frequency

or steamto the heating chanber and heats the object to be heated, the

hi gh-frequency heating apparatus conprises a high frequency generator that
supplies a high frequency to a heating chanber in which the object is
acconmodat ed, wat &t ¢amkgendriet beh tisanos uppl iwsncak bm heat Heraro shbaathgy

chanber, and a water tank for supplying water to the steam generator which

i s detachabkyaareanged outside face of the high-frequency heating

apparatus. In the high-frequency heating apparatus, as the water tank can

be easily detacheg, lramdaechl o biequensynDeatlNonaPRAIALYS, alBadagugan be

cl eaned by arranging the water tank i'n any position on the outside face of
t he hi gh-frequen heatin ppar at us .t hat .t.he ter tank ca ge
detached, t RECHF GhoPrettibhty HESEIY CapALr Brtle SRa HaobRARPrqUr REPSH whi ch
is sanitary and can_ provide ease of use. 20 Ahi gh-frequency heating
appar at us a&ébharnef tao hilgh SeesRENCHspedteam FRChAVERT G ichamksraghEri zed
in that the water tank is housedi nawal | . _
f or m ngaheatkengehadimeeradd idethi gh- beedueeney, Héat i ngylaphee@terscrandestnnge
detached by extracting the water tank fromthe front side of the
hi gh-frequeagyabeatingo@ppasatus hAgH Xl 27 generator that supplies
a high frequency to a heating chamber in which the object is
accommodated, a steam generator that supplies steam to the
10 heating chamber, and a water tank for supplying water to the
steam generator which is detachably arranged outside face of
the high-frequency heating apparatus.
In the high-frequency heating apparatus, as thewater tank
canbe easilydetached fromthe high-frequencyheating apparatus
15 and can be cleaned by arranging the water tank in any position
on the outside face of the high~frequency heating apparatus so
] that the water tank can be detached, the high~frequency heating
apparatus can have configuration which is sanitary and can
provide ease of use.
20 Ahigh-frequencyheatingapparatus according to the second
aspect of the invention is characterized in that the water tank
ishousedinawall formingaheatingchamberof thehigh-freguency

heating apparatus and can be detached by extracting the water

tank from the front side of the high-frequency heating apparatus



after the water tank is pulled outside the high-frequency heating apparatus
fromthe wall. In the high-frequency heating apparatus, quantityinwhich o

water tank is protruded outside the high-frequency heating 5 apparatus e 2007
the water tank is detached is reduced by detaching the water tank fromthe

front side of the high-frequency heating apparatus after the water tank is
pul | ed outside the high-frequency heating apparatus fromthe wall, and

confi gur at i oaftar whicctu ttchet aak érs manke ceant Hedathadhedy-deteapted-y 18atangbe
realized without |arge-sizing the apparatus. A high-frequency heating

apparatus acgppdiagutoride therdaiaspect of the invention is characterized
in that the maxi num thickness of the water tank is equivalent to a half

pavelength or a ShoLhgh MAYG SNSRI SURPLLEL-DLOD, LEaHaRGY, R LR L he

hi gh-frequency heati ng appa a can” be housed Tn the wal
of the high-frequency heating apparatus _w thaout %ar e-si zing the apparatus
by setting t RS MESERotS HIRE Hsset SYRKTE & HhPARHELE “aHGTARAI BRE -t B9a
hal f wavel ength of a high frequency or a shorter wavel ength. 20 A
hi gh- f r equengppraratiagheppeiavas eadcoykdi ngetocheticyr radugsgdst detagheng
invention is characterized in that at |least a part of the side of the water
tank i s nadethé waiear tahktfhaim thansmritss idié gt the hitghe fhiegluehrggbeatyng
heati ng apparatus, the quantity of 5 12 FEB 2007
apparatus after the water tank is pulled outside the
high-frequency heating apparatus from the wall, and
configuration in which the water tank can be attached/detached
10 can be realized without large-sizing the apparatus.
Ahigh-frequency heating apparatus according to the third
aspect of the invention is characterized in that the maximum
thickness of the water tank is equivalent to a half wavelength
or a shorter wavelength of a supplied high freguency.
15 In the high-frequency heating apparatus, the water tank
canbe housed in thewall of the high-freguency heating apparatus
) without large-sizing the apparatus by setting the thickness of
the water tank to thickness equivalent to a half wavelength of
a high frequency or a shorter wavelength.
20 Ahigh-frequencyheatingapparatus accordingto the fourth
aspect of the invention is characterized in that at least a part
of the side of the water tank is made of material that transmits

light.

In the high-frequency heating apparatus, the quantity of



water in the water tank is visible fromthe outside by naking at | east a

part of the side on which a |level of water in the water tank can be 12 rgB2gg7
verified of material that transmits light and the control of the residua
gquantity of water in the water tank 5 is facilitated. A high-frequency
heati ng apparatus according to fifth aspect of the invention is

characterized in that a fluorescent back plate is provided opposite to the
surface onwtbersidetiod wadthke heaki bhg chaiihes fofort heewatiés itankyimakisgate in
which the 10 water tank is attached to the high-frequency heating apparatus.

In the highefieguengy,heati NG APRAIAL Us, WS cHakel ebB1t Be wiBEer i fapkel 00ks

colored fromthe outS|de by pI’OVI d| ng the back plate, the visibility of a

water level |s nhance r v, g tion
with ease Of G&e aarﬁﬁcl‘/‘iq XC&Mé ma?pﬁégrag g%gé tc%%%%f rseaig‘ #(‘::y (gatl ng
apparatus according to the SIXth as ect of the |nvent|on s characterized
in that a SR8IEHW A the IT&reduss %?%Flm ¢heahetetP Ik VBSSE ot #RE on t he

back plate. In the high-frequency heating apparatus, the scale can 20 be
attachéd bysofihgibohdtad.the back plate provided with the scale to the side
of the heating apparatus and the manufacturing cost can be reduced. A
hi gh-frequency hgahi§g-eppQiaits Regoity ngpgordthes sevendihaspectidtht he
invention is characterized in that a scale 6 12 FEB 2007

aspect of the invention is characterized in that a fluorescent

back plate is provided opposite to the surface con the side of

the heating chamber of the water tank in a state in which the
10 water tank is attached to the high-frequency heating apparatus.

In the high~frequency heating apparatus, as water in the
water tank looks colored from the outside by providing the back
plate, the visibility of a water level is greatly enhanced and
the apparatus can have configuration with ease of use and

15 excellent in appearance.

A high-frequency heating apparatus according to the sixth
aspect of the invention is characterized in that a scale showing
a level of water in the water tank is formed on the kack plate.

In the high-frequency heating apparatus, the scale can

20 be attached by only bonding the back plate provided with the
scale to the side of the heating apparatus and the manufacturing
cost can be reduced.

A high-frequency heating apparatus according to the

seventh aspect of the invention is characterized in that a scale



e

showi ng a water |level is provided to thée water—tank—+n-the--high-frequency
heating apparatus, a |evel of water can be easily read fromthe scale by
directly providing the scale to the water tank both in a state in which2 k2007
water tank is 5 singly extracted and in a state in which the water tank is
attached to the heating apparatus. In case the scale is integrated with

the body of the tank by injection nolding, it can be attached at a | ow
cost. A high-frequency heating apparatus according to the eighth 10 aspect
of the invephbwingsachareact eavardi s rpidraiden rief |80t oratdrhatardi spl ays a | eve
of water in the water tank on the front side of the high-frequency heating
apparatus is protjuded ﬁfg}&nffaﬁl&%fhest&ﬁgeapgaxt&wvagqre\;@nlsf A dhe

hi gh-frequency heati ng apparatus, a’level of water i5 in the water tank can
be easily verifie ven_ iIf .t r Ky .1 f 1 t he
apparat ue | eh e € T hRr e e pad R e ERE 58 ng
apparatus. A high-frequency heating apparatus accordi to the ninth aspect
of the inveF?iE#ki%a%%%ﬁéﬁﬁéﬁﬁ§ghli atﬁ&?tﬁhénr@?F%%tgge wWI-§% LAl Lthgul ar
prism 1In the high-frequency heating apparatus, the reflector can be forned
at a | ow prEtegbyessiragtedand imagiade Prvbhchéne yater edhkdsotmarhedough
the triangular prismis lowpriced, a water |level can be visibly verified.
7 12 FEB 2004 the heating apparatus. In case the scale is integrated with

the body of the tank by injection molding, it can be attached
at a low cost.
Ahigh-frequencyheatingapparatus according to the eighth
10 aspect of the invention is characterized in that a reflector
that displays a level of water in the water tank on the front
side of the high~-frequency heating apparatus is protruded from
the outside face of the water tank.
In the high~freguency heating apparatus, a lev.el of water
15 in the water tank can be easily verified even if the water tank
is seen from the front of the apparatus in a state in which the
i water tank is attached to the heating apparatus.
Ahigh-frequency heating apparatus according to the ninth
aspect of the invention is characterized in that the reflector
20 1s a triangular prism.
In the high-frequency heating apparatus, the reflector
can be formed at a low price by using the triangular prism for
the reflector and though the triangular prism is low-priced,

a water level can be visibly verified.



A hi gh-frequency heating apparatus according to the tenth aspect of the
invention is characterized in that the reflector is a mrror the refl ctiq%
surface of which is inclined on the side of the water tank. 5 In the !*FEB2007
hi gh-frequency heating apparatus, a level of water 1is reflected at high

refl ectance and is displayed by using the mrror for the reflector and the
wat er | evel can be visibly verified. A high-frequency heating apparatus
according to the 10 eleventh aspect of the invention is characterized in
that a guide foyhiegufatgoenonteadafing g e isivaedcbndanditreethe drenitih whi ch
the water tank is inserted on the upper surface of the water tank, a side

gui de on thesd#l@ fotht g Otk dd eguensYabeati N8d iappakat tise whene dihe wat er
tank i s housed which is extended on 15 one side of the water tank in an

inserted djrectli ' .St o si,de o t tank and
an upper gﬁ%3%5%§§8§ng?gt?%ﬁ%ﬁéiafﬁgﬁégﬁgc%r%%1 ’é”h%&i%%Eg?n§§éﬂaé¥§% t ank
and touched, . to a face on the reverse side to the side of the side guide of
the gui de $47€ rlgultf "6 & &3Hovi ded and the upper guide is 20 slid on the
guide for regulation as the water tank is inserted along the side guide. In
t he hi §h-f r equerigytheatigiy pparctashes heng@pma rednie , & d gicdsgedaden he si de
guide by fitting the upper guide on the side of the high-frequency heating
appar at us i® ridfe egitiedieat dii gl reX 1B a2@@7and is displayed by using the

mirror for the reflector and the water level can be visibly
verified.

A high-frequency heating apparatus according to the

10 eleventh aspect of the inventionis characterized in that a guide

for regulation made of a plate stood in a direction in which

the water tank is inserted on the upper surface of the water

tank, a side guide on the side of the high-frequency heating

apparatus where the water tank is housed which is extended on

15 one side of the water tank in an inserted direction and which

is touched to the side of the water tank and an upper guide made

J of aplate, hanging from the upside of the water tank and touched

to a face on the reverse side to the side of the side guide of

the guide for regulaticn are provided and the upper guide is

20 slid on the guide for regulation as the water tank is inserted
along the side guide.

In the high-frequency heating apparatus, the water tank

is pressed on the side guide by fitting the upper guide on the

side of the high-frequency heating apparatus to the guide for



regul ation made of a plate and stood on the upper surface of the water tank
and an inserted position of the water tank is regulated. A high-frequ2RE}2007
heati ng apparatus according to the 5 twelfth aspect of the invention is
characterized in that the upper guide is hung up to a position of the upper
surface of the water tank. In the high-frequency heating apparatus, the

| ower surface of the upper guide runs on the side of the guide for

regul atione é%flc;rh%a\ﬂ%t =13 Eaﬁkaﬁ@daﬂcﬁ‘esﬁ’&i@roﬁ aMe eppee sverkiceably

regul at ed. reby, when a cap of the water tank is fornmed on the upper

surface s . far en_t.o_be. it I re | osed by
operation%&% Waﬁ§§}?g%& é ﬁgtﬁﬁ %gﬁ d Qgif@ﬁn$fg§&gﬁiy ghtkﬁg%ag%aratus
according to the 15 thlrteenth aspect of the invention is characterized in
that a t&me%@d€eovering the periphery of the water tank is provided in
the wall. In the high-frequency heating apparatus, as the water tank is
housed in the tankicase ranthartey t ekt baseabpakatived dqraiin@otaakhe t he
tank case receives water even if water |eaks fromthe water tank and water
can bespr ewentfath bepacdi c€cCthy splasbiog ia dnmadleideliin ahatthehe

hi gh-f requency heating apparatus. A high-frequency heating apparatus

?ﬁgorgi 2223 u%%Bet g’o i teeRhRgaapeel 2fpddifridly &1 119k hpdialaclaiezgd i n that
the water tank.
Inthehigh-frequencyheating apparatus, the lower surface
of the upper guide runs on the side of the guide for regulation
10 of the water tank and the water tank can be vertically regulated.
Hereby, when a cap of the water tank is formed on the upper surface
and is forgotten to be closed, it can be also securely closed
by cperation for inserting the water tank.
A high-frequency heating apparatus according to the
15 thirteenth aspect of the invention is characterized in that a
tank case covering the periphery of the water tank is provided
! in the wall.
Inthe high~frequencyheating apparatus, as the water tank
is housed in the tank case and the tank case is housed in the
20 wall, the tank case receives water even if water leaks from the
water tank and water can be prevented from directly splashing
a control circuit of the high-frequency heating apparatus.

A high-frequency heating apparatus according to the

fourteenth aspect of the invention is characterized in that the



tank case is provided with the body of a tank tase~ftxed on the side of the

hi gh-frequency heating apparatus, a tank case door nenber supported by the
body of the tank case with an axis so that the tank case door nenber damEBeoo7
opened or closed for housing 5 the water tank between the body of the tank
case and the tank case door nenber and door fitting neans for fitting the
tank case door nenber to the body of the tank case and holding it in a

cl osed state. In the high-frequency heating apparatus, the water tank 10

can be attachedckeet he gigh-ddegieAcyhderddyng fappardd dasbyfikedsimghehe

wat er tank between the body of the tank case and the tank case door nenber

and, 11111 ng, dhe clanke 636, o0l BRIRee o Y bGsinore L Ul pgopals. e vater

tank can be extracted rel easin rttin Itting neans. 15 A
hi gh-frequency heatin ppar at ccordi to,the fifteenth aspect of the
nvent i on TR SUPEREEGE PR ERACTHE O di EAU5 GB5F Werber cdn HECpul | ed
on the front side of the high-frequency heating apparatus by arranging the
wat er tank LTt Bhe e ksearee gPor memHeghc i BURRTEhe AtGhe§ Hhpar &oUs1&8d 20
providing the axis on the rear side of the side of the high-frequency

heat i ngSappareatwaterl hahkebbtghef rigdpéncy bdathagtaphbaratessnd g dakkcase
door nenber can be opened on the front side by providing the rotating axis

of the tankgAseideonciEReananNdbhe Feerisd deedfs ) K2 thEBLE®E tank

case door member to the body of the tank case and holding it
in a closed state.
In the high-frequency heating apparatus, the water tank
10 can be attached to the high-frequency heating apparatus by
housing the water tank between the body of the tank case and
the tank case door member and fitting the tank case door member
by the decoxr fitting means. The water tank can be extracted by
releasing fitting by the docr fitting means.
15 A high-frequency heating apparatus according to the
fifteenth aspect of the invention is characterized in that the
J tank case door member can be pulled on the front side of the
high-fregquency heating apparatus by arranging the water tank
on either side of the high-frequency heating apparatus and
20 providing the axis on the rear side of the side of the
high-frequency heating apparatus.
In the high-frequency heating apparatus, the tank case
door member can be opened on the front side by providing the

rotating axis of the tank case door member on the rear side of

10



the side of the high-frequency heating apparatus and the water tank can be
pull ed out on the front side. Hereby, all normal operation is perforA28EBR007
the front side and the operability and ease of use of the high-frequency
heati ng apparatus are 5 enhanced. A high-frequency heating apparatus
according to the sixteenth aspect of the invention is characterized in that
the door fitting neans releases the fitting of the tank case door nenber

when the €gersifdd birngh dBARG - fS-RfRsSednéaside ddiea A ahdf fRguUANEyr heati ng
apparatus in a state in which the tank case door nenber is closed and fits

the tank case door JRihely b2 6lgaed SLal ¢ waen fhe Lonk, case dooy member

i's pushed ck” insideth I'gh-Trequency heating apparatus Tn a state in
whi ch the tank, case door_nenber is open. 15 ln the, high-frequency heating
appar at usOPBY2 51 | 5 Qﬁﬁﬁ%ﬁ@?ﬁiopthetEEOP%tF?aﬁ ot et%ﬂﬁﬁ%%&?%*ﬁbornenber
is released by pressing the door fitting neans insjide the high-frequency
heating appdredss,of Hese apk e diddorf rasirsicY heatin appaiEiih@rdvack the
tank case door nenber inside, the water tank can be 20 attached or

det aclied. edhdmgdd f r equency heating apparatus according to the seventeenth
aspect of the invention is characterized in that a punp for supplying water

fromthe water 4apkqhoribgush€eMegdenagatRipd % ald aR8esrdimg heobadye of the
tank case and a hea? 11 ?2 FE% 2007
sixteenth aspect of the invention is characterized in that the
door fitting means releases the fitting of the tank case door
membey when the door fitting means is pressed inside the
10  high-frequency heating apparatus in a state in which the tank
case door member is closed and fits the tank case door member
in a closed state when the tank case door member is pushed back
inside the high-frequency heating apparatus in a state in which
the tank case door member is open.
15 In the high-frequency heating apparatus, by sinple
operationthatthe fittingof the tankcasedoormember isreleased
j by pressing the door fitting means inside the high-freguency
heating apparatus, the tank case door member is fitted by pushing
back the tank case door member inside, the water tank can be
20 attached or detached.
A high-frequency heating apparatus according to the
seventeenth aspect of the invention is characterized in that

a pump for supplying water from the water tank to the steam

generator is arranged in the body of the tank case and a heat

11



insulating plate for the punp is provided between the punp and the body of
the tank case on the side of the heating chanber. |In the high-frequehZFEB 2007
heati ng apparatus, heat radiated fromthe side of the heating chanber can
be interrupted by 5 providing the heat insulating plate for the punp between
the punp and the body of the tank case on the side of the heating chanber
and the rise of the tenperature of the punp can be inhibited. A

hi gh- ”eq%@ﬁialﬂﬁﬁ'ﬁ'ﬂa@&%&aﬂié ndi ol PabhG e thit & SMepihp aspect of

the invention |s characterized I n at a side heat insulating plate is
fixed via out5| Sld wal |, Iate t he_ heati.ng .chanber,
further, h X %g § §8aev?%%§b sﬁgc SU?%?E% gﬁah%mﬂ%?heat
|nsulat|ng plate and a blomer for supplying wind to at_least the first
space and 15 the & dndlsgdesuencyr berdedd pRPERBIAFghReR Batattytedat i ng
apparatus, the side wall plate of the heating chanber, the side heat

i nsul ati ngrphatee andet o€ taﬂkh@agan@r@hamMaﬂjmwldunwmﬂenrm@t&ﬁfbmn1the
blower to the first space and the second space and air is prevented 20 from

renai nb NgpirBveaehgSPRE ehe dleriaynl dthereifietle Byreagh spagebetheéhernal
insulation is enhanced and as a result, the rise of the tenperature of the

P S ecka kRO Bl (i ing, g can b dalubec. A
chamber and the rise of the temperature of the pump can be
inhibited.

A high-frequency heating apparatus according to the
10 eighteenth aspect of the invention is characterized in that a
side heat insulating plate is fixed via first space outside a
side wall plate of the heating chamber, further, the tank case
is fixed via second space outside the side heat insulating plate
and a blower for supplying wind to at least the first space and

15 . the second space is provided.
In the high-frequency heating apparatus, the side wall
j plate of the heating chamber, the side heat insulating plate
and the tank case are cooled by conveying wind from the blower
to the first space and the second space and air is prevented
20 from remaining in each space. Hereby, the effect by each space
of thermal insulation is enhanced and as a result, the rise of
the temperature of the pump 55by heat from the side of the heating

chamber can be inhibited.

A high-frequency heating apparatus accerding to- the

12



ni neteenth aspect of the invention is characterized in that the tank case is
provided with the body of the tank case fixed to the side of the 12 FEB 2007
hi gh-frequency heati ng apparatus, a tank case door nenber supported by the
body of the tank case so that the 5 tank case door nenber can be opened or
closed with a door axis for housing the water tank between the body of the
tank case and the tank case door nenber and door fitting nmeans for fitting

the tank gase:doofn TRHRR L thRei Rodyt 0bn tikechapk-cape-880 hohdinghe it in a
cl osed state, the second space is space between the side 10 heat insul ating

pl ate and_the body .of the.tank case_.and further, ' I ris
supplied F%n?h(ﬁ%gslpsaggogf&ldﬁ@dwbgsvﬁ%en%q%é %g(ﬁ}eo%ﬁgeééggk%g}g%g gérl:lg t he
heat insulating plate for the_ punp. In thehigh-frequencyheating apparatus,
the firsttheethin) of1shgnbigh Facspares Dasdh s rRBRetRSenat heRpur®%@nd t he
heati ng chanber, the side wall plate of the heating chanber, the side heat
i nsul at i ngopr atebdheuppdy tell bhicchamodyasd tne tdrek lieaste spnshehtitygy pl ate
for the punp are cooled by conveying wind to these spaces and air is

prevertt edtifRad SNMRcRiNgeiPe eagdn IRA6Lenda serehysed hd tef kegbobyaeaeh space
of thermal insulation is enhanced and as a result, the rise of the

tenper at Uegy of ol lign PUIh: Biarieal ank! BBLhBELSEAE BbalNer hest i nghehather can be
i nhibited. A high-fTrequency heating apparatus according to the twentieth
aspect of altlgechien¥aerr1]£ic%r.lsei 808?%%%%? .!:11% Céioioq: %E@{:l% @ndeanls?’f%% fiEtBu%QgO?
the tank case door member to the body of the tank case and holding
it in & closed state, the second space is space between the side
10 heat insulating plate and the body of the tank case and further,
wind from the blower is supplied to third space formed between
the body of the tank case and the heat insulating plate for the
pump.
Inthehigh-frequencyheatingapparatus, the first, second
15 and third spaces are formed between the pump and the heating
chamber, the side wall plate of the heating chamber, the side
J heat insulating plate, the body of the tank case and the heat
insulating plate for the pump are cooled by conveying wind to
these spaces and air is prevented from remaining in each space.
20 Hereby, theeffectbyeachspaceof thermal insulationisenhanced
and as a result, the rise of the temperature of the pump by heat
from the side of the heating chamber can be inhibited.

A high-frequency heating apparatus according to the

twentieth aspect of the invention is characterized in that wind

13



fromthe blower is supplied to fourth space fornmed between the body of the
tank case and the water tank. In the high-frequency heating apparat us!2 k2007
rise of the tenperature of the water tank can be inhibited by supplying
wind 5 to the fourth space between the body of the tank case and the water
tank. A high-frequency heating apparatus according to twenty-first aspect

of the invention is characterized in that the blower is a cooling fan for

i ghe 17 eqBEnEy HEAoRs el e S et SONER 1 ot (BerEoery hPe 228 and the

cost is reduced by using the cooling fan for cooling the magnetron for the
bl ower . Apﬁﬁﬁhofrgﬁ&eEévkhéﬁﬁ?n@n%p%%?df%%e%c%%ﬂﬁing to 15 twenty-second
aspect of the invention is characterized in that the blower is arranged on
t he downsi de of Inhéehbavhnfrehashey hait ire abpghratnequene yr imsatifnighe
apparatus, a duct blasthole for Ileading wind sent fromthe blower to the

si de of thenpkghtfireqrensy widteat gk appasating 1bs tRAAYY degdpilyidgonensi ded
l ocation in a 20 direction of the depth of the side in an area including at

| east 5 the,dongsi g RRSHLLQRh N MBTGH § Ner RYIP +i:5xAELBYSHa tihd the
high-frequgncy heatﬁﬁgfgﬁbargtus,emﬁn§Qf§om%ng on thg side of the water tank
is collectively, supplied and wind gains vigor. Therefore, wi nd can beef f

IS %e Ye
iciently BfoWh, “8Bfrpared 14 12 FEB 2007

A high-frequency heating apparatus according to
twenty-first aspect of the invention is characterized in that
the blower is a cocling fan for cooling a magnetron of the

10 high-frequency heating part.

In the high-frequency heating apparatus, parts can be
effectivelyutilized and the cost is reduced by using the cooling
fan for cooling the magnetron for the blower. |

A high-frequency heating apparatus according fto

15 twenty-second aspeét of the invention is characterized in that
the blower is arranged on the downside of the heating chamber

j cf the high-frequency heating apparatus, a duct blasthole for
leadingwindsent fromtheblower tothesideof thehigh-frequency
heating apparatus is provided in a one-sided location in a

20 direction of the depth of the side in an area including at least
the downside of a position in which the pump is arranged.

In the high-frequency heating apparatus, wind flcwing on
the side of the water tank is collectively supplied and wind

gainsvigor. Therefore, windcanbeefficientlyblown, compared

14



with a case that wind is supplied on average in a direction of the depth of
the side and w nd can be prevented frombeing stagnated. A high-frequ&RER 2007
heati ng apparatus according to the 5 twenty-third aspect of the invention

is characterized in that an opening for ventilation vertically open is
formed on the side of the heating chanber at the bottom of the body of the
tank case and a drip-proofing protrusion covering the opening vertically

via cl ear aneg d %_a@,re%ﬁ%%wsiisd%ubeﬁiéa%n%ﬁe;‘fﬁbe&% 8 yeFLicpbn e | on the

side of t eating chanber 1n the vicinity bottom of the body of

t he tank se. Ipth i gh-frequency .heating,apparat er droppi ng

al ong thegﬁgnﬁegggeofrghgtﬁédgiaggo%lpﬁecﬁgtgﬁ gﬁﬁ?“%ﬁﬁﬁﬁﬁénggﬁ?ggg from
directly dropping on a | ower opening as it is by the 15 waterproofing
protrusi oht2agnateh- frequency heating apparatus according to the
twenty-fourth aspect of the invention is characterized in that a groove for
dewat eri ng f or redhigwafdetthensydeecetdniacerarathes aeverdengi de ttdia he si de
of the heating chanber of the body of 20 the tank case is provided at the

bot t o of t&er poelyi & dhr dtaBk tEaseavdrt 1die ik ghakhegueneydheatimng
apparatus, a water drop is prevented fromaccunul ating at the bottom of the

?gdif ZO];:Ethlg 86)%?1’1'&3(:?(%?veﬂt%%%&ogrxp&@ﬂ:athey 8gLLOM $ARALAlK, PRYGS And drops.
of the heating chamber at the bottom of the body cf the tank
case and a drip-proofing protrusion covering the opening
vertically via clearance is protruded inside the tank case on

10 averticalwall onthe side of the heating chamber inthevicinity
of the bottom of the body of the tank case.

In the high-frequency heating apparatus, water dropping
alongthe tankcase fromthesideof thewater tankcanbeprevented
from directly dropping on a lower opening as it is by the

15 waterproofing protrusion.
A high-frequency heating apparatus according to the
' twenty-fourth aspect of the invention is characterized in that
a groove for dewatering formed toward the side end face on the
reverse side to the side of the heating chamber of the body of
20 the tank case is provided at the bottom of the body of the tank
case.
In the high-frequency heating apparatus, a water drop is

prevented from accumulating at the bottom of the body of the

tank case, a water drop on the bottom smoothly moves and drops.

15



A hi gh-frequency heating apparatus according to the twenty-fifth aspect of
the invention is characterized in that a protrusion stood fromthe bdtF&B2007
of the body of the tank case for partitioning the bottomis provided. 5 In

t he hi gh-frequency heating apparatus, a water drop on the bottom of the
body of the tank case can be prevented from noving to another partition
area on the bottomand even if water |eaks, the whol e bottom can be

prevent ed from pel g dipRadehRy WALGlcl Ol of - PeoGELBELOAGO! Then DX aul ngs

Fig. 1 is a perspective virew show ng the pear ance o0 irgh-frequency
heati ng appar atus, according t e invention;. Fig. 2.is.a schemnatic front

U ow shonr R ey et sf EX MIRRaH itk G b S L0156 S6E T e Rgret
requency heating apparatus 15 is open; Fig. 3 is a perspective view show ng
an evapor atpoH Pl oo taost Eapm ddifepat pnustdHnberE of dier Eagke®Se heat i ng
apparatus; Fig. 4 is a perspective view showi ng an evaporation pan 20

heat er andca pettecioning the ls¢tebomgenepatordedig. 5 is a sectional view
showi ng the steam generator; Fig. 6 is a block diagram showi ng a contro

system for conig ehld Hgghh@reg Qn&%%ﬁg heabirAguahpPanaius: preyised W th
the steam generator; 16 12 FEB 200
the bottom ¢f the body of the tank case can be prevented from
moving to another partition area on the bottom and even if water
leaks, the whole bettom can be prevented from being dipped in

water.

10 Brief Description of The Drawings

Fig. 1 is a perspective view showing the appearance of
a high-frequency heating apparatus according to the invention;

Fig. 2 is a schematic front view showing a state in which
an opening/closing door of the high-frequency heating apparatus

15 is open;

Fig. 3 is a perspective view showing an evaporation pan
of a steam generator used in the high-frequency heating
apparatus;

Fig. 4 is a perspective view showing an evaporation pan

20 heater and a reflector of the steam generator:

Fig. 5 is a sectional view showing the steam generator;

Fig. 6 is a bleck diagram showing a control system for
controlling the high-frequency heating apparatus provided with

the steam generator;

16



Fig. 7 is a flowhart for explaining the basic heating operation of the

hi gh-frequency heating apparatus; Fig. 8 is an explanatory draw ng forl2 FEB2007
expl aining the operation of the high-frequency heating apparatus; 5 Fig. 9
is an expl oded perspective view showng the configuration that a water tank
is arranged on the side of the high-frequency heating apparatus; Figs. |0A
to 10C are explanatory drawi ngs showing a procedure for extracting the

water tank fronypihe high-f raqyency+ Jf%rh@%nagnaﬁeae%%asft%eelémé
enl arged perspective view show ng the water tank |g 12 is a perspectlve

h d h d mh h k d,
iLow ShouBa Lscs B8 BN B0GhDE TLdR P el LIS, e e ank 13 exly act oo

is a schematic side view viewed fromthe side of the water tank; Fig. 15 is
a front view shBi ng®t HE viHbl 8RR heF Mpparutle; foz0 eERLalfE 1% Bh&ect i ona
vi ew showi ng an exanple in which a mrror is provided to the side of the

body of thpewatéont afikthei hhghhéreimencyinested; afparati¥sis a horizonta
sectional view showing a choke groove of the opening/closing door; 17 |2
FEB 2007 Fig. 9 is an exploded perspective view showing the
configuration that a water tank is arranged on the side of the
high-frequency heating apparatus;
Figs. 10A to 10C are explanatory drawings showing a
procedure for extracting the water tank from the high-frequency
10 heating apparatus;
Fig. 11 is an enlarged perspective view showing the water
tank;
Fig. 12 is a perspective view showing the side end on the
side on which the water tank is extracted;
15 Fig. 13 is a sectional view viewed along a line A-A in
Fig. 12;
Fig. 14 is a schematic side view viewed from the side of
the water tank;
Fig. 1l5isa frontviewshowing thewholeheating apparatus;
20 Fig. 16 is a sectional view showing an example in which
a mirror is provided to the side of the body of the water tank
with the mirror inclined;

Fig. 17 is a horizontal sectional view showing a choke

groove of the opening/closing door;

17



Fig. 18 is an enl arged perspective view show ng a tank case door nenber;
Fig. 19 is an explanatory drawi ng showing a state in which the materl%ggé
is inserted into the tank case door nenber showmn 5 in Fig. 18; Figs. 2007
to 20C2 are explanatory draw ngs showing operation for fitting a tank cap
acconpani ed by operation for inserting the water tank; Fig. 21 is an

enl arged perspective view showi ng the body 10 of the tank case; Fig. 22 is
a view viewed froma direction shown by an arrow Pl in Fig. 21; Fig. 23 is
a view viewed fmigm d diikeahi enlsbged pyrapeatiow vBR2wishdwing 241;takb: Fig. 24
is a perspective view show ng configuration that the tank case door nenber
I's supportedk by @ mdAtd g axis of the body of the tank case and the water
tank is housed between the body of the tank case and the tank case door

menber; Fig. 2 Sld i a 20
shown in Fig. EZstﬂzt-Lqu eﬁqa r&\gdga % ?nsshuw\mjn r]Et §ﬁ%‘%é
hi gh- f requency heatln apparatus F| 6 IS an explanatory drawi ng show ng
a state imSMEdRT Babkast lpﬁéﬁttﬁﬁellﬂ SdEapk FIRE HERE M ﬁ’arﬁ%}"‘gbf t he
hi gh-frequency heating apparatus is led on the side; 18 12 FEB 2007

5 in Fig. 18;

Figs. 20A1 to 20C2 are explanatory drawings showing
operation for fitting a tank cap accompanied by operation for
inserting the water tank;

Fig. 21 is an enlarged perspective view showing the body

10 of the tank case;

Fig. 22 is a view viewed from a direction shown by an arrow
P; in Fig. 21;

Fig. 23 is a view viewed from a direction shown by an arrow
P, in Fig. 21;

15 Fig. 24 is a perspective view showing configuration that
the tank case door member is suppcorted by a rotating axis of
the body of the tank case and the water tank is housed between
the body of the tank case and the tank case door member;

Fig. 25 is a side view showing a state in which an assembly

20 shown in Fig. 24 is attached to a side heat insulating plate
of the high-~frequency heating apparatus;

Fig. 26 is an explanatory drawing shomting a state in which
a blast from the downside of the heating chamber of the

high-frequency heating apparatus is led on the side;

18



Fig. 27 is a perspective view schematically showing a path of wnd sent b
the body of the tank case; Fig. 28 is an enl arged perspective view sh Er'i%z Y
part of an orienting duct; 5 Fig. 29 is a view viewed froma direction
shown by an arrow P3 in Fig. 28 in which the orienting duct shown in Fig.

28 is omtted; Fig. 30 is a sectional view show ng a cross section viewd
along aline RI-R 1 in Fig. 25; 10 Fig. 31 is an enlarged view show ng a

part in Fig. 3Q;  Fig. 32 is_a sectional view show nf i. i in case
an inclined sl %6§'oénpt1ﬁea 88\5\5@?8@1‘6?9{1% %%%?/m%fhl%g%( %?ﬂ? ca eg%ﬁgﬂextended;
Fig. 33 is_a sectional view show ng a cross section viewed 15 along a |line
R2-R2 i n 9 §'irgh;segyid b Fhesbody Q% ERrarge¥ FRER’showi ng the part in Fig.
30. Best Mdde for Carrying Qut the Invention Referring to the draw ngs, an
enbodi nent  sui Falgl.e 2ot saan hemhs f § e ueErcip ety ¢ lappshamisicacc peditng to t he
invention will 20 be described in detail below. Fig. 1 is a perspective

vi ew showmar he iappearpareetQf the high-frequency heating apparatus
according to the invention, Fig. 2 is a schematic front view show ng a

statesin whi chydgl0f8 508 viR% i led TRBHCNEY RERE bAGRRRRLY! 48 drtcapen. FI 0.
P3 in Fig. 28 in which the crienting duct shown in Fig. 28 is
omitted;

Fig. 30 is a sectional view showing a cross section viewed
along a line R;-R; in Fig. 25;
10 Fig. 31 is an enlarged view showing a part in Fig. 30;
Fig. 32 is a sectional view showing configuration in case
an inclined slope on the downside of the body of the tank case
is extended;
Fig. 33 is a sectional view showing a cross section viewed
15 along a line R;-R; in Fig. 25; and
Fig. 34 is an enlarged view showing the part in Fig. 30.

| Best Mode for Carrying Out the Invention

Referring to the drawings, an embodiment suitable for a
high-frequencyheatingapparatus according to the inventionwill

20 Dbe described in detail below.
Fig. 1 is a perspective view showing the appearance of
thehigh-frequencyheatingapparatusaccording to the invention,
Fig. 2 is a schematic front view showing a state in which a door

of the high-frequency heating apparatus is open, Fig. 3 is a
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per spective view show ng an evaporation pan of a steam generator used in
this apparatus, Fig. 4 is a perspective view showing an evaporation PafEB2007
heater of the steam generator and a reflector and Fig. 5 is a sectional

vi ew showi ng the steam generator. 5 The invention is characterized in
configuration that a water tank 23 for supplying water to a steam generator
provided to a high-frequency heating apparatus 100 is |ocated to the side

of the hi&kﬁg&ﬁ%mga&ﬂ&& Qﬁreaz_tazb%zla%ﬁopérbe%&@@e tﬁneertaﬁm& can be

det ached "as wn In Fi 1. The basic configuration 10 o

hi gh-frequency, heat.i ng_apparatus_100 and the action will . be described. The
hi gh- T r gty hadti nGPRBRar Beds T160 foT8 hedtiTREC Tt i P LRGBS ¢ hat
supplies at |east either a high frequency (mcrowave) or steamto a heating
chanber 18" FYRPREBSILAG RAN Bspger a5 the Heegeraraher Fakdt 8 G9fel ¥Hj¥ct as
shown in Figs. 1 and 2. The high-frequency heating apparatus

i sprovi dexdwd t iagraghets an selcSiamal hiighw fahequenc \thge rsdrestorgdrragener at i ng a
hi ghfrequency, a steam generator 15 that generates steamin the heating

chanber 11, a gid Gihakitnenf a8 thakactagibali DY oW Cduifat Bbh Nenhat ra in 20
t he heating chanber 11, a convection heater 19 as an i1ndoor air heater that

heat's ai r, &l ge4labi 9 4} LigphEaking, Ghanher oy amuLiLigred d@usensor 21

that detects tenperature In ating chanber via a e for detection
provided Lo the wall of the.  heating chamher, 33 and,the defaghatl g vater
of the high-frequency heating apparatus 100 so that the water
tank can be detached as shown in Fig. 1. Thebasic configuration
10 of the high-frequency heating apparatus 100 and the action will
be described.

The high-frequency heating apparatus 100 is a heating
cooling appliance that supplies at least either a high frequency
(microwave) or steam to a heating chamber 11 for housing an object

15 to be heated and heats the cobject as shown in Figs. 1 and 2.
Thehigh-frequencyheatingapparatusisprovidedwithamagnetron

R 13asahigh-frequencygenerator for generatingahigh frequency,
a steam generator 15 that generates steam in the heating chamber

11, a circulating fan 17 for agitating and circulating air in

20 the heating chamber 11, a convection heater 19 as an indoor air
heater that heats air circulating in the heating chamber 11,

an infrared ray sensor 21 that detects temperature in the heating

chamber 11 via a hole for detectieon provided to the wall of the

heating chamber 11 and the detachable water tank 23 connected

20



to a sup
heati ng

ply channel to the steam generator 15 as primary conponents.
chanber 11 is forned inside a box body case (a body) 10 the

The
12 EER 2007

of which is open and a door 25 provided 5 with a light transm ssion w ndow
opening or closing an opening of the heating chanber 11 is provided
ront of the body case 10. As the |lower end of the door 25 is

25a for
to the f
coupl ed
i's noved
and t he
IS secur
10 and h
Parti cul

to the | ower edge of the body case 10 via a hinge, the uppe

dﬁ&rz@ﬂgqumg %%3@3? @Cq tbhéheﬁrga rge%dfgtg)ﬂ hes ceat ?Elié%rﬁrg

00r can” be-opene osed. edet’er m ne heat I n

r end
a turn
space

ed inside a wall between the heating chanber 11 and the body case

e N Eti ng material is filled in the space if necessary
arly, space at the back of the heating chanber 11 functions

as a

circul ati ng 15 Thenhergaber cRambar whi cite tisemedr énpadeny Beh Adarfds® not or 27
ing it (see Fig. 8) are housed and the wall at the back of the
heat i ng chanaely)110f uhet foost asf atdicaplisagpedlatiat dguar t38 ipanrsritdeel heat i ng
11 and the circulating fan chanmber 29. A ventilating hole for

i ntakeg 33,§19f At heghptaks Hli & iorf WOAUEN 558 /idepehihlechealdfthghamber 11
ide of thé circulating fan chanber 29 and a ventilating hole for

PR B, s RRer T el o AP RO AT eaE e B

for driv
chanber

to the s
bl ast 35

si de of
ventil at

10

15

20

rent areas. Eac
iéﬁ%'ﬁ%d@ %%%eB?O(S Aé”t é’f%%egukkhpb% ngcgggkrgg(ﬁg cé%%f%
fo the lower edge of the body case 10 via a hinge, the upper
end ismoved forward and backward with the lower end in the center
of a turn and the door can be opened or closed. Predetermined
heat insulating spaceissecuredinsideawall betweentheheating
chamber 11 and the body case 10 and heat insulating material
is filled in the space if necessary. Particularly, space at
the back of the heating chamber 11 functions as a circulating
fan chamber 29 in which the circulating fan 17 and a motor 27
for driving it (see Fig. 8) are housed and the wall at the back
of the heating chamber 11 functions as a diaphragm 31 that
partitions the heating chamber 11 and the circulating fan chamber
29. Aventilating hole for intake 33 for the intake of air from
the side of the heating chamber 11 to the side of the circulating
fan chamber 29 and a ventilating hole for blast 35 for blast
from the side of the circulating fan chamber 29 to the side of

the heating chamber 11 are provided in different areas. Each

ventilating hole 33, 35 is formed as multiple punched heoles.

Z21
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The circulating fan 17 is arranged in the center of the rectangul ar

di aphragm 31 as the center of rotation and in the circulating fan chéhf2007
29, the rectangul ar ring-shaped convection heater 19 is provided so that

t he convection heater 5 surrounds the circulating fan 17. The ventil ating
holes for intake 33 forned on the diaphragm 31 are arranged on the front

of the circulating fan 17 and the ventilating holes for blast 35 are

arranged al ong 4ie SSeABNGULRY <Lhngy Shanad Lopeall one Beater 4B fis the

circulating fa 'S Set 0 that w nd cause i VI ng ows fromthe
front side of the circulating fgan 17  to the rear side.,on whi,ch the driving
motor 27 TECHRATERE HiaP 3?‘3@%1 ﬁg ﬁﬁa@’r‘%gj:edﬂ%ﬁpoé’?fr f?tiagl(?Pa@\ﬂdi}‘Pt center
of the circulating fan 17 via the ventilating hole for intake 33, passes
the vicinFiycubitime deavechpbheheat®r 10e nrefbaryvialr ath iy THeRIfanber 29
15 and is sent into the heating chanber 11 via the ventilating hole for

bl ast 35. cdiresef Dore heaiteri 19t he pheatiided shartber th: csnvecttohdtexdtan a t he
circulating fan chanber 29 by this flow, being agitated. The nagnetron 13

IS ar sangedr i fusdace dndeiciihe: hratiang 1720 tharbert lila @ity anstéd refr vane 37
is provided to a position for receiving a high frequency generated by the

being | agiTERS By PrACg PR Sk h UL ik B R R R ey

generat edo P ytl'}eh%igac% %ttri%% %gno% taPned tt%ien%gn%gllgrﬁzel%gvgg ?eg’?f or 2bzlals21‘: FEB 2007

35 are arranged along the rectangular ring—-shaped convection

heater 19. As the circulating fan 17 is set so that wind caused

10 by driving flows from the front side of the circulating fan 17

to the rear side on which the driving motor 27 is located, air

intheheating chamber 11 isdrawn inthe center of thecirculating

fanl7viatheventilatinghole for intake 33, passes the vicinity

of the convection heater 19 in the circulating fan chamber 22

15 and is sent into the heating chamber 11 via the ventilating hole

for blast 35. Therefore, air in the heating chamber 11 is

circulatedvia the circulating fan chamber 29by this flow, being
agitated.

The magnetron 13 is arranged in space under the heating

20 chamber 11 and a stirrer vane 37 is provided to a position for

receiving a high frequency generated by the magnetron 13. The

high fregquency is supplied to the heating chamber 11, being

agitated by the stirrer vane 37 by radiating the high frequency

generated by the magnetron 13 on the turned stirrer vane 37.
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The magnetron 13 and the stirrer vane 37 are not only provided at the bottom
of the heating chanber 11 but may be al so provided on the upper sur f AL BERHR007
t he heating chanber 11 or on the side. The steam generator 15 is conposed

of an evaporation pan 5 39 having a water reservoir concave portion 39a for
generating steam by heating, an evaporation pan heater 41 arranged under

t he evaporation pan 39 for heating the evaporation pan 39 as shown in Figs.

4 and 5 apgdeansi&hd ecd0M H3nkNenEross [ECHH08 97 aMbitht bmfupiséaﬂaé@l ly U
type that reflects heat radiated from 10 the heater 41 toward

St ar il oss b TRORPEs B Bt &' =y dLF HEORRY ”aﬁa%ﬁ?wf% e ©

inside on the reverse side to the heated thjng hatch of the heatlng chanber
11 with PReCR@gpRKIISHETagEr eét Hom hpadid ﬁ@aﬂbﬁﬁh%g‘?ﬁ@ &h& $89%rovi ded
15 outside a range of a tenperature detection scan by the infrared ray
sensor 21. For The shegpouankeoatpanl haat epnpbsed gf ass evaperafidanepana

sheat hed heater and a plate heater can be utilized. Fig. 6 is a bl ock

di agr aam shBow @i By GORkERL Bk e fokonealer obtt tgnties Foghgénegseney heating
apparatus 100 provided 20 with a steam generating function. The control

system i sg r d i rocessor
y F@ fl %% ckazass Qhn @VQBBEEQFBE paPh Y4 08d Wb R M EHOP

for exanple Ter 501 marnly sends or recéives a signal to/from
a power source 503

panel 50905 RedprRaChEh (P AT n Wiy 75 = Boea g vt s ! P &Y
shown in Figs. 4 and 5 and a reflector 43 the cross section of
which is substantially U type that reflects heat radiated from

10 the heater 41 toward the evaporation pan 39 as shown in Fig.
3. The evaporationpan 38 ismade of a stainless elongatedplate
for example, is arrangedat thebottomof the inside onthe reverse
side to the heated thing hatch of the heating chamber 11 with
the longitudinal directionalongthe diaphragm 31 and is provided

15 outside a range of a temperature detection scan by the infrared
ray sensor 21. For the evaporation pan heater 41, a glass tube
heater, a sheathed heater and a plate heater can be utilized.

Fig. 6 is a block diagram showing a control system for
controlling the high-frequency heating apparatus 100 provided

20 with & steam generating function. The control system is mainly
composed of a controcller 501 provided with a microprocessor for
example. The controller 501 mainly sends or receives a signal

to/from a power source 503, a storage 505, an input operator

panel 507, a display panel 509, a heating part 511 and a coocling
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fan 513 of a control circuit and a punp 55 for supplying water to the steam
generator. Various switches such as a start switch 519 that instructs!?E§e2007
start of heating, a change-over switch 521 for switching 5 a heating nethod
i ncl udi ng hi gh-frequency heating and steam heating and an autonmati c cooki ng
switch 523 for starting a heating program prepared beforehand are connected
to the input operator panel 507. The hi gh-frequency generator 13, the steam

Connoat ot 28 oo R Aar G are: S C TR A o arcy BORG P ol 1 e

operated in cooperation wth the radio wave agitator (the stirrer vane) 37,
and the eb@pblatFbRPareheat®? 41 and the indoor air heater 19 (the
convection heater) are connected to the steam 15 generator 15. Next,
referring to a Yéniwhaswishbes surhrig.a Ftarhevwidsincdl hédeitngnoperets on of

t he hi gh-frequency heating apparatus 100 w |l be described. For a procedure
for the opeeattont df rnsdatimd,0edchanbe-o2@rheatedhi S2pufot nswheclaad i ng
chanber 11 and the door 25 is closed. A heating nethod, heated tenperature

or ting ape,sghiy} (a)snébﬁodiﬁﬁ?&'iu@ﬂ% %9% PRAS ué@g){(ﬁeé’&ﬁl{’g 10, g hgf gimaf ter

abbreviated as S and the start™ sw Is turned on (SIl) Then, a

heating pfocess, kAl QUBLLLA L Yo 8keSYLRT o2 4P OPRLALE N Y e b dg FEB

program prepared beforehand are connected to the input operator
panel 507.
The high-frequency generator 13, the steam generator 15,
10 thecirculatingfanl7andtheinfraredraysensor 2l areconnected
to the heating part 511. The high-frequency generator 13 is
operated incocoperationwith the radiowave agitator (thestirrer
vane) 37, and the evaporation pan heater 41 and the indoor air
heater 19 {the convection heater) are connected to the steam
15 generator 15.
Next, referring to a flowchart shown in Fig. 7, the basic
heating operation of the high-frequency heating apparatus 100
will be described.
For a procedure for the operation, first, a food to be
20 heated is put in the heating chamber 11 and the door 25 is closed.
A heating method, heated temperature or time are set via the
input operator panel 507 (a step 10, hereinafter abbreviated
as 510} and the start switch 519 is turned on (S11). Then, a

heating process is automatically executed by the operation of
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the controller 501 (S12). That is, the controller 501 instructs the start of
the heating process according to the set heating method, judges whelh&fB 2007
the current tenperature or time reaches the set 5 tenperature or tine or not
based upon a signal fromthe infrared ray sensor 21 and a tinmer (S13),

stops each heating source when the current val ue reaches the set val ue and
finishes the heating process (S14). In 512, the generation of steam the

operationthgfcéﬁgr%fggpr5§ﬂr(gffier, the turn of the circulating fan and 10
hi gh-frequency héating are executed individually or sinultaneously. The

action of a case that a heatin de of "the generation of steam.and
turning on the tratedisat ithg FQH%rggﬁeéxéﬂﬁlénﬁgru§§FeEF%d55%Hté%gdﬂF%d in the
heati ng process will be described 15 bel ow. Wen this node is sel ected, the
evapor at i o2 pang henveess 4dc¢erdinmett orhass showe i Fnameigerdt | brdges

expl anatory drawi ng of the high-frequency heating apparatus 100 in Fig. 8,
wat er i nwhbdehevapbeat & orr oan 3Iniperheared @nd tiheanrsndisegentratsest St eam
Srising fromthe evaporation pan 39 is absorbed in the 20 center of the

ci rculsat i pgnbapa iir¥icd theevanhbltadd g hpbg 4 Qriimia@tﬁﬂﬁn 38ePi O ghesh
substantially in the center of the diaphragm 3I and is jetted toward the

neat 119 R, BLOMANeclalL ! Latno, ol Lot MLAS SR BLEN gk 1 the
jetted Stte}%nciusrre%?: \}azll.llzeEl?:e%%%?as the set value and finishes the heating
process (814). 1In S12, the generation of steam, the operation
of the indoor air heater, the turn of the circulating fan and
10 high-frequency heating are executed individually or
simultaneously.

The action of a case that a heatingmode of "the generation
of steam and turning on the circulating fan" for example is
selected and executed in the heating process will be described

15 below. When this mode is selected, the evaporation pan heater
41 is turned on as shown in an operational explanatory drawing
of the high-frequency heating apparatus 100 in Fig. 8, water
in the evaporation pan 39 is heated and steam S is generated.
Steam S rising from the evaporation pan 39 is absorbed in the

20 center of the circulating fan 17 via the ventilating hole for
intake 33 provided substantially in the center of the diaphragm
3landisjettedtowardtheheatingchamber 1l fromtheventilating

hole for blast 35 provided in the periphery of the diaphragm

31 via the circulating fan chamber 29. The jetted steam is
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agitated in the heating chanber 11 and is absorbed again on the side of the
circulating fan chanber 29 via the ventilating hole for intake 33 12FEB2007
substantially in the center of the diaphragm 31. Hereby, a circulating path
is formed between the heating chanber 5 11 and the circul ati ng fan chanber
29. No ventilating hole for blast 35 is provided under a position in which
the circulating fan 17 is arranged of the diaphragm 31 to |ead the

gener at ed e t e ventil ati h fot _i ) .eam i.s jetted
toward t h%gﬁtte%‘?%%ﬁtnh?ﬂé%aotsﬁr%g?ﬁgg gtr egim%&gﬁrs c%%@%% atg%é% % tEleéat i ng
chanber 11 as shown by vaoid arrgws in Fig. 8 At this tin?, t he tenperature
of steam $Hat i FEEIGH 4T thé2RERIMF TRanBE? UPE VaRbe @Eﬂngmﬁ'%h
tenperature by turning on the indoor air heater 19. Therefore, so-called
super heat Bdr isttedin BS agigst ardi ahtly heathrgcenokr mof ftdve Buaphngomhet surface
15 of the heated ting Mis also enabled. In the case of high-frequency

heating, Rehéig, bremt@ntytisg sepRliLdorhed re twagnt el €t clat ihiyec madd ng
chanber 11 by turning on the magnetron 13 and turning the stirrer vane 37

and am even awdgb?éf&%aﬂ%i@e?hgn&hw%@.i SNENARd a AR BXE ¢ 4418 act on

by the basic configuration o requency heating chanber 100 wil|

be d i.bed, di ng. he, hi gh-f Yy h | 100,
team i 5 QEST 4040 REPBLERG ISk Prige EEANBR o T SE T EPE Forc AL | ng

steam that is, the evaporation_ pan 39 can be_easily .26 12 FED 2007
fan 17 is arranged of the diaphragm 31 to léad the generated

steam S to the ventilating hole for intake 33. Steam is jetted
toward the heated thing M by making steam $ circulate in the
10 heating chamber 11 as shown by void arrows in Fig. 8.

At this time, the temperature of steam that circulates
inthe heating chamber 11 canbe set tohigh temperature by turning
on the indoor air heater 19. Therefore, so-called superheated
steam is acquired and heating cooking for burning the surface

15 of the heated ting M is also enabled. In the case of
high-frequency heating, a high frequency is supplied, being

! agitated in the heating chamber 11 by turning on the magnetron
13 and turning the stirrer vane 37 and an even high-frequency
heating process is enabled.

20 Next, the action by the basic configuration of the
high~-frequency heating chamber 100 will be described.

According to the high-frequency heating apparatus 100,
as steam is generated inside the heating chamber 11, a part for

generating steam, that is, the evaporation pan 39 can be easily

26



cl eaned as in a case that the heating chanber 11 is cleaned. For exanple, in
a process in which steamis generated, calsium magnesium and a chloiﬁﬁgzm”
conmpound in water are condensed and maybe precipitated and adhere at/to the
bottom of the evaporation 5 pan 39 as scale, however, in that case, the
evaporati on pan can be cleaned by only w ping the scale which adheres to
the surface of the evaporation pan 39 with cloth. In case the evaporation

pan i s partj r cont ani_na it i .1 ac sj (e, heat i ng
chanber 1%1%%%é%€%¥5%1a ggkb %gggdkéﬁdﬁ?gégégeéﬁgﬁgg%figol%R%l%vapo?ation
pan 39 is_sinple. According to circunstances, .the evaporation pan can be

al so easi ¥9T iRl &d %Pﬁ%pgoﬁéﬁﬁdﬁéwhlﬁ FEFOFES ﬂﬁEnggFae et tding t he
evaporation pan 39 of the heating chanber |l canbe nore easily cleaned and
it is fachfynestdn and & wlyle Kawp conpounsi de dhteheaheaton@erdedbatd sanitary
15 environnent. In the high-frequency heating apparatus 100, as the

evapor at i vay panpra?iigs tatcangetladhe t ba thattom ot t dieo £ ndiedevapo rd thieonr ever se
side to the heated thing (M hatch of the heating chanber 11, it does not

prevenf operafd qu for; extraeking {he 2t heakedit iR Mr8uem bintdih

tenperature of the evaporation pan 39 i1s high, a hand does not touch the

cYapor a1 6 A0 S U DERUAHL LB I BUbBRo R OB ERAI P
pan 39 iSogmﬁﬁg%%gpgga%iggfééé9&3%%%%tggé%ﬁ[l¥H?%g%2dghg'eggﬁggggﬁg%2007
pan is particularly contaminated, it is extracted cutside the
heating chamber 11 and may be also cleaned and the cleaning of
10 the evaporation pan 39 is simple. According to circumstances,
the evaporation pan can be also easily replaced with a new one.
Therefore, the inside including the evaporation pan 39 of the
heatingchamberll canbemoreeasilycleanedanditis facilitated
to always keep the inside of the heating chamber sanitary
15 environment.
In the high-frequency heating apparatus 100, as the
evaporation pan 39 is arranged at the bottom of the inside on
the reverse side to the heated thing (M) hatch of the heating
chamber 11, it does not prevent operation for extracting the
20 heated thing M, even if the temperature of the evaporation pan
32 is high, a hand does not touch the evaporation pan 39 when
the heated thing M is put or extracted and the high-frequency

heating apparatus is excellent in safety. As the evaporation

pan 39 1s arranged in a position substantially outside a
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tenperature detection range by the infrared ray sensor 21, the tenperature

of the heated thingMcanbe neasured at high precision even if the 12 FEB 2007
evaporation pan 39 nade at high tenperature in the heating chanber eXists.

5 Further, in the high-frequency heating apparatus 100, as the evaporation
pan 39 is heated by the evaporation pan heater 41 and steam S i s generated,
steam can be supplied to the heating chanber with sinple structure and
efficiently and as steanhaving high tenperature to sone extent can be

gener at ed dmpdreghimgdet@ctaohi ngngedu thagioftyrddimagi §enabrahl ortheool i ng
heated, preventing drying together with high-frequency heating is al so

enabl ed. WAsaaitadatgd hfera@e‘.ré‘dtﬂ?ﬁrﬁg‘ﬁ@%%@n@hﬁ?x@&@@h@?hﬂﬁ-éc&sib@lf! ect ed
toward the evaporation pan 39 by the reflector 43, 15 1f can be efficiently

utilized g e e e In Lah- f uen LD 100, as
s in hehed i samme todh ke Sraidl & Baageiae B gD R
circulating fan 17, steamcan be uniformy spread to the corners of the
heat i ng JﬁﬁﬁﬁéﬁlfPQﬁ$9ﬁ%ﬁ%%ﬁf%w steam Therefore, though 20 steamis filled
in the heating chanber 11, it does not remain, steamis spread in the whole
heati Ag chanbefutthegs anrtgsubtigh-Bkegueheytiepieirat appashtukel héagéd t hi ng
is measured by the infrared ray sensor 21, the infrared ray sensor 21

secur el y theeasupegathent papesativr reated hey heat edapbiragi dhwdhoutaterasuri ng
28 12 FEB 2007

41 and steam S is generated, steam can be supplied to the heating

chamberwith simple structureandefficientlyandas steamhaving
high temperature to some extent can be generated by heating,

10 cooling requiring only humidification or cooling heated,
preventing drying together with high-frequency heating is also
enabled.

As heat radiated from the evaporation pan heater 41 is
reflected toward the evaporation pan 39 by the reflector 43,

15 it can be efficiently utilized to generate steam.

In the high-frequency heating apparatus 100, as air in
the heating chamber 11 is circulated and agitated by the
circulating fan 17, steam can be uniformly spread to the corners
of theheating chamber 11 inheatingby steam. Therefore, though

20 steam is filled in the heating chamber 11, it does not remain,
steam is spread in the whole heating chamber 11, as a result,
when the temperature of the heated thing is measured by the
infrared ray sensor 21, the infrared ray sensor 21 securely

measures the temperature of the heated thingMwithout measuring
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the tenperature of particles of steamin the heating chanber 11 and
tenmperature detection precision is enhanced. Hereby, a heating proceSdFEB2007
executed referring to the detected tenperature can be suitably executed

wi thout a mal function. 5 For a heating nethod, as both high-frequency
heati ng and steam heating can be sinultaneously executed, only either can
be executed and both can be executed in predeterm ned order, a suitable

heat i ng hod can be arbitrarily .sel ected accordin to . the t of a food
ond the CTASSrTTERrToR broh AT oot Fooar 4 ERFi Berated TRt
Particularly, as the rise of the tenperature of a heated thing can be
accel er at éd #»d coere aighed rdafiraidiyie refdaiest éanfieherr§dar £1HoY used,
efficient cooling is enabled. As air circulating in the heating chanber 11

can be heatwedt iy fxyidesds areont ad redatreringprovhdedite direl Ttemmpant sty mey
fanchanber 29, the tenperature of generated steam can be freely adjusted.

For exanpkgn 88 bhethBipesadshe@fwstieam cCamderaisoiset to high
tenperature of 100C or nore, the tenperature of a heated thing can be

The surface car o Sl € anoITad by dry RG et crt bt ot PRS REEA  hi ng.
Sat i of act BT SABCUAIHY e B8t “TERBLER o b SO 2Pgd BRGPERETY ozen
food can be thawed for short tinme. 29 12 FEB 2007
be executed and both can be executed in predetermined order,
a suitable heating method can be arbitrarily selected according
to the type of a food and the classification of a frozen food
10 or a refrigerated food. Particularly, as the rise of the
temperature of a heated thing can be accelerated in case
high-frequencyheatingandsteamheatingarebothused, efficient
cooling 1s enabled.
As alr circulating in the heating chamber 11 can be heated
15 Dbytheindoorairheater1l9providedtothecirculating fanchamber

29, the temperature of generated steam can be freely adjusted.
For example, as the temperature of steam can be also set to high
temperature of 100°'C or more, the temperature of a heated thing
can be efficiently raised by superheated steam and according
20 to circumstances, the surface can be also grilled by drying the
surface of the heated thing. 1In case a heated thing is a frozen
food, the thermal conduction is satisfactory because the heat
capacity of steam is large and the frozen food can be thawed

for short time.
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Next, the arrangenment which characterizes the invention of the water tank 23
of the high-frequency heating apparatus 100 will be described in detBHEB2007
For the primary configurational characteristics of the 5 invention, the
following three can be given. That is, (1) the water tank is arranged in any
position on the outside face of the high-frequency heating apparatus 100 so
that the water tank can be detached. (2) Though the water tank 23 is
arranged close to the heatin 10 %h%gb r, it i% hardl y %nfluenqu by heat
fromthe hati ng&%’ﬁ% .arfég‘gﬁ{%ﬁ i EPeragkerarEm Hhe WS 1Yhk 23, a
wat er proofing nmeasure for preventing the high-frequency heating apparatus
100 from ®éi Hee ivdterercdd BB e theakagefregajeay hfatiRy amrRaFalsy
characteristic that the water tank 23 15 is detachably arranged will be
descri bedldf welaibe bédowribésigin Adetsain. expl oded perspective view show ng
configuration that the water tank is arranged on the side of the

hi gh-frequency fgating Wl? WsnriBovaRibhg1dehakherarest descof etk I ater, a
side heat insulating plate 5I is fixed on 20 the side of the high-frequency

heat i ng appar 100 wi gh redeterm ned. space (fjirst o bet ween a side

wal | %Iatggé?ﬁéyg%’t eeh% %%ﬁﬁl% aﬁ%%%eé%altq% %ﬁé%ﬁdeng%tﬁé’heating

apparatus 100, and the bogy of a tank case 53 is grovidedéép t he. si de heat
h

i nsul ating pl at &t 5ERGNER SHE HoUS 2EpaPE e L eRTNRO S Bl 9B OpER eXJhs L ae
face of the high-frequency heating apparatus 100 so that the

water tank can be detached.
{2) Though thewater tank23 isarrangedclose totheheating
i0 chamber, it is hardly influenced by heat fromthe hating chamber.
(3} Even 1f water leaks from the water tank 23, a
waterproofingmeasure for preventing the high-frequencyheating
apparatus 100 from being influenced by the leakage is taken.
First, the first characteristic that the water ftank 23
15 1is detachably arranged will be described in detail below.
Fig. 9 1is an exploded perspective view showing
configuration that the water tank is arranged on the side of
the high-frequency heating apparatus. Though the details are
described later, a side heat insulating plate 51 is fixed on
20 the side of the high-frequency heating apparatus 100 with
predetermined space (first space) between a side wall plate
inside the heating chamber and the outside of the heating
apparatus 100, and the body of a tank case 53 is provided to

the side heat insulating plate 51 with the body apart from the
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side heat insulating plate 51 by predeterm ned space (second space) . ump
for supplying water 55 is attached to the body of the tank case 53.1AFF§ﬁﬂ7
case door nenber 57 is rotatably supported by the body of the tank case 53
so that the door nenber 5 can be opened or closed with respect to an axis.
The water tank 23 is laid on the tank case door nenber 57 between the body
of the tank case 53 and the tank case door nenber 57 and is housed inside
the tank ca e door nenber. Further, a doorfrane 59 is. attached to he

per i pher ySHf€ (2t dils el Mo &r ahenBer DB 70T 26e 1o BT PR t GiF

fitting neans) 61 for opening the tank case door nenber 57 is prOV|ded

bet ween t3wadesi déb plumphEodonirdnaime wBgegn5b hes fatdrchsiddéoothe lwdieat i ng
apparatus 100 and the water tank 23. The opening button 61 is provided with

a fittingf funetiak efase GiRttiNgAreherse( dobrshembrf BT D nditg d4ley body 15
of the tank case 53 and the tank case door nenber 57 and when fitting is

rel eased, s he, 1 80K H5ABE. GRS, gg%%rtéxk Sy §§%%dth£’t'tt§1edﬁo<59€r‘né}§?éﬂ ng

appar atus 100 by an-elasticne not shown) pressed in a direction in

whi ch .t he_d i d. .Th f heat t

or ovi ed G 17 SBTRE Apisdsis @929 R g o i ERE TS W s 1
housed in the high-frequency heating apparatus 100 by assenbling each
nenber de%%rlisoé@léjoGPethNe@énk cag§s. d20T JHNP T p5r7o?§&&’te§nf Bhet%ﬂ@%gﬁc he wat er

tank 23 out fromthe high-frequency heating apparatus 100. The tank 31 12
FEB 2007 the tank case 53 and the tank case door member 57 and is housed

inside the tank case docr member. Further, a doorframe 59 is
attached to the periphery of the tank case door member 57. An
10 openingbutton (door fittingmeans) 61 for opening the tank case
door member 57 is provided between the inside of the door frame
59 on the front side of the heating apparatus 100 and the water
tank 23. The opening button 61 is provided with a fitting
function of a fitting member (not shown) for binding the body
15 of the tank case 53 and the tank case door member 57 and when
fitting is released, the tank case door member 57 is pressed
] outside the heatingapparatusl00byanelasticmember (not shown)
pressed in a direction in which the door is opened.
The high-frequency heating apparatus 100 is provided with
20 the appearance shown in Fig. 1 that the water tank 23 is housed
in the high-freguency heating apparatus 100 by assembling each
member described above.
Next, Figs. 10 show a procedure for taking the water tank

23 out from the high-frequency heating apparatus 106. The tank
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case door nenber 57 and the water tank 23 laid on the tank case door nenber
are opened outside fromthe side of the heating apparatus 100 as sha®REBR007
Fig. 10B by pressing the opening button 61 provided to the front side of
the side of the high-frequency 5 heating apparatus 100 inside the heating
apparatus 100 as showmm in Fig. 10A. As shown in Fig. 10C, the water tank 23
is taken out by pulling it on the front side of the heating apparatus 100.
In case the water tank 23 is housed, the water tank 23 10 is slid and

i nsert ed daxeodbhe thamike cdsk addothesmier 5@nko2l Heid nsittee itandk skate in

whi ch the tank case door nenber 57 is open to the contrary to the procedure

descri bedipovembEe drank ks’ deeh deerben 2hel Siliet b€dtha Bestahg in which
it is closed by the fitting nenber (not shown) by pushing back the tank

case 15 enb 7 Losi the h [ T tank 23
isinthé Od<r31rpe of fgof%lsa%}??\'gg?[ fatlnEgI;EL 'af?%;?gggfggﬁ%% g@&jﬁge% %ﬂ?tﬁg%n

enl arged perspective viewin Fig., 11 d i s conpased. of the body of a tank
53 and a CRREOUAHCHG-C (5 hTER o denPEd e PLoRIaE (6% BaPa CaRBFYCRor T 67
are fixed 20 and which can be detached fromthe body of the tank 63. A
nonsl Pp hmastimsseppatetua iffbonejdeFhavhentineg apnasratynk093s sheehd i s
formed at one side end of the body of the tank 63, a pulling-out knob 69a
used whenirt e ot.abRAL S Asaksdwautni Bi§orisl, damet hatappesnk SAF fisc&adknt he t ank
cap 69 and operation for attaching or detaching 32 12 FEB 2007

out by pulling it on the front side of the heating apparatus

100.
In case the water tank 23 i1s housed, the water tank 23
10  is slid and inserted into the tank case door member 57 to the
inside in a state in which the tank case door member 57 is open
to the contrary to the procedure described above. The tank case
door member 57 is fitted in a state in which it is closed by
the fitting member (not shown) by pushing back the tank case
15 door member 57 inside the heating apparatus 100,
The water tank 23 is in the shape of a flat rectangular
parallelopiped as shown in an enlarged perspective view in Fig.
11 and is composed of the body of a tank 63 and a tank cap 69
to which an intake cylinder 65 and a supply port 67 are fixed
20 andwhich canbe detached from the body of the tank 63. Anonslip
protrusion (or a groove) 63a when the water tank 23 is held is
formed at one side end of the body of the tank 63, a pulling-out
knob 69a used when the tank is taken out is formed on the upper

surfaceof the tankcap 6%9andoperationforattachingordetaching
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the water tank 23 is facilitated. At |least a part of the side of the body 63
of the water tank 23 is nmade of material that transmts |ight so thdgF&B2007
| evel of water can be checked and a scale 71 showing the level of water in
the tank is provided to 5 any part of the body of the tank 63 which appears
when the body of the tank 63 is attached to the heating apparatus 100.
Hereby, residual water quantity in the water tank 23 can be easily read
fromthe scale 71 both in a state in which the water tank 23 is extracted
and in a Siatwtiar vhngh? 3 hies Watoarl ittamkd23 As lddsichepgal® ¢ tthee shekwt i ng
apparatus 100. In case the scale 71 is integrated wth the body of the tank

63 by injectin yRlHigort ReWaheer taRk £an banald ashedh @iriall @y=q0st. The
scale 71 may be also provided to the side of the heating apparatus 100 (for

exampl o, - OfL &S 1356538 0002 Sidn o Wikeh LG Bohalidhedank case 15

53 is atta so that a wat er OWn across the

wat er tank 23 en the water tank 23 is attached in addition to case that
the scal €% %%&V?B@Hlpa the llﬁ)v(é 6’2 WEher tHh Faégnﬁ:?éf’écf‘g/l,é%d ck plate
of fluorescent color which is easy to visually recognize or a back plate
provi ded any pag 20 st dadavphigtie dekkgpaddii Gnarpeat s| wheasidemtboasicki ng for
exanple is bonded on the side of the heating apparatus 100 opposite to the
surface anf the tsdrde6dfistdet heatadd ng tehahber i1d aphatraevwal @. tankkd3 in a
state in which the water tank 23 is attached to the heating apparatus 100.

Her eby, theshagkl Riade® QhakPLrPaAGKthdIialte FEBnZOPT can be easily read
from the scale 71 both in a state in which the water tank 23
is extracted and in a state in which the water tank 23 is attached

10 totheheatingapparatus 100. Incase the scale 71 is integrated
with the body of the tank 63 by injection molding, the water
tank can be attached at a low cost. The scale 71 may be also
provided to the side of the heating apparatus 10C (for example,
on a surface 53a on the side on which the body of the tank case

15 53 is attached (see Fig. 21)) so that a water level is shown
across the water tank 23 when the water tank 23 is attached in
addition to a case that the scale is provided to the body of
the tank 63. Concretely, abackplate of fluorescent color which
1s easy to visually recognize or a back plate provided with a

20 scalehavingblackgradations on fluorescent backing for example
is bonded on the side of the heating apparatus 100 opposite to
the surface on the side of the heating chamber 11 of the water
tank 23 in a state in which the water tank 23 is attached to

the heating apparatus 100. Hereby, the back plate or the back
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plate provided with the scale has only to be bonded to the side of the
heating apparatus 100 and the nmanufacturing cost can be reduced. As \idiE8r2007
in the water tank 23 | ooks colored fromthe outside by providing the back
plate, the visibility of a water 5 level is greatly enhanced and the heating
apparatus can have the configuration easy to use and havi ng beauti f ul
appearance. The back plate nmay be al so a seal on which backing and
gradations_are printed and to the rear surface of which an adhesive is

appl i ed PR rRPIY dasbwathl e iscade R A14% tpIke ontedrke Wae ei%€ank may

al so have the follow ng configuration so that a water |level in the water
tank 23 caf e easitiygcheckeaituevd? Bhdt bee watrerf atcdnk iirtgy seeti ¢amrnet he front
of the apparatus in a state in which the water tank 23 is attached to the

heating sppacadus B0Qatd® h thelak®rat PEE SPEQLOKE ¥bevwrshoptag thhe side
end on the side on which the water tank is extracted, a triangular prism

62 as ar ..l L t i of :  50f t.ahk 63 of the
wat er tanﬁﬁégfgg}gaﬁﬁﬁ%?ﬁagsgg%gﬁgﬁgﬁigggﬁ/v?%éuiygﬁﬁéﬁafyggﬁi%e A-Ain Fig.
12 in_Fig, 13 and a water level in the 20 water tank 23 is transferred in
the bl sAFB5} S HESRIGF Ronions Back Chraben bt 1 PR At &b Sori T dAS on, i
an area of the prism©62 equivalent to a part under the |evel of water in
the wat eFh¢ &oRTAgZunaid cwokapydic the #nddrdséenpedackipvl airRPwUgnse di spl ayed
on this side in a direction shown by an arrowin the 34 12 FEB 2007

The back plate may be also a seal on which backing and

gradationsareprintedandtotherear surfaceofwhichanadhesive
is applied and may ke also a plastic or metallic plate.

10 The water tank may also have the following configuration
50 that a water level in the water tank 23 can be easily checked
even 1f the water tank is seen from the front of the apparatus
in a state in which the water tank 23 is attached to the heating
apparatus 100.

15 Fig. 12 is a perspective view showing the side end on the
side on which the water tank is extracted, a triangular prism
62 as a reflector is provided to the side of the body of the
tank 63 of the water tank 23 as shown in a secticnal view viewed
along a line A-A in Fig. 12 in Fig. 13 and a water level in the

20 water tank 23 is transferred in the prism 62 in the color of
the back plate 64. In this configuration, in an area of the
prism 62 equivalent to a part under the level of water in the
water tank 23, the color of the fluorescent back plate 64 1is

displayed on this side in a direction shown by an arrow in the
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drawing and in the neantine, an area higher than the water |evel is not

di spl ayed with fluorescent color and is translucent. Therefore, in cRJEBAY
water tank 23 is viewed fromthe side, the level of water in the water tank
23 is displayed in the prism5 62 as the color of the back plate 64 as
schematically shown in Fig. 14. Hereby, as shown as a front view show ng
the whole heating apparatus in Fig. 15, the level of water in the water
tank 23 can be al so checked visibly fromthe front of the heatin%_ appar at us
100 by t hHerPrimees b SOeUBRYN bifSi @8 FFenitReCHatAT fHot 4ake 23 Hedugh t he
configuration is lowpriced configuration. For the reflector described
above, even nét adisprayed swvitUseliargdcrd afoltdre apvd 9| 62,anshigicsing.| ar
action and effect are produced. Fig. 16 shows an exanple in which a mrror

is used fTsrdferd efirecele tAeMvitoF 6t a8 nef b eekibaof somn face 3fdel5 which
is inclined on the side of the water tank 23 is fixed to the side of the

body of ths YaRk163e b 2,1 X', 20L; $094P, 80d 5Lhoy 4 puel -ofpaiBhetend 0 e

water tank 23 is displayed in the color ate 64 wth high
refl ecgtan in direction of . the front the heatjn ar.at us ,100.
Accoré ngg$§% ﬁgez‘éoﬁ%f?g&%ﬁ PSH,E P%%t% Iaﬁrsﬂ%“%lﬂ?g/g%fg?h%h?%éln to that
in Fig. 15 is also enabled. As the body of the tank 63 and the tank cap 69
can be detBEhedt - | Hekehar ePEaRRO8N & hehat €01 ki &b ridAvHet i thfc 6%OitGur at i on

in which the inside of the tank is easily cleaned and which is 35 12 FEB
2007 heating apparatus in Fig. 15, the level of water in the water

fank 23 can be also checked visibly from the front of the heating

apparatus 100 by the prism 62 protruded outside from the water

10 tank 23 though the configuration is low-priced configuration.

For the reflector described above, even if a mirror is

used in place of the prism 62, the similar action and effect

are produced. Fig. 16 shows an example in which a mirror is

used for the reflector. A mirror 66 the reflecting surface of

15 which is inclined on the side of the water tank 23 is fixed to

the side of the body of the tank 63 by a fixture not shown and

the level cof water in the water tank 23 is displayed in the color

of the back plate 64 with high reflectance in a direction of

the front of the heating apparatus 100. According to the

20 configuration, the similar display of the level to that in Fig.
15 is also enabled.

As the body of the tank 63 and the tank cap 69 can be detached

inthewater tank 23, thewatertankisprovidedwithconfiguration

in which the inside of the tank is easily cleaned and which is
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sanitary and has ease of use. As the thickness W of the water tank i 6
set to a snmall value, the thickness of the heating apparatus includi EE AY7
t hi ckness of the water tank in case the water tank is attached to the
heati ng apparatus 100 is prevented 5 frombeing increased. Cenerally, in a
hi gh-frequency heating apparatus, a groove calleda choke groove is formedon
the side of an/aopening/closing door so that no | eakage of a radio wave is

caused between the opening/closing door and a_ body case. g 17 is a
hori zont af2nBtae¥tamhdasveese SHoWskg ShEHhe &héi@én@ﬁé&% odf thpevater

openi ng/closing door. As a magnetic field becones zero at a point B apart
by a quat&ek 2&ves ergt towhesma he wloye threomhankartssanfetlfa poining A) at
whi ch t he openi ng/ cl osing door 25 and the body case are joined to a

posi tion ég pROERLs An@RAlinPYna hal dxavebengtd welthe LanKavekgratind of a
used high frequency: approximately 12 cm is provided, a radio wave travels

ly i f I th
ol ettric YRara e R e O Rt T L s B e &t cd ane

t he rqglo wave cannot travel formard Actually, as there is no potential 20
differ nc@rB@tREéﬂgtﬁﬁcﬁﬁ?ﬁ? A and the point C, a radio wave is sealed at
the entrance and is prevented fromleaking. Therefore, the wall form ng the
heating chamberGanesallneinadtidhy Bppatenashaabing appaiptad, FobeOwe | east a
hal f wavel ength or nore thick, however, for a request for reducing area in
whi ch 36cd2l1E8B &Kk groove is formedon the sidecfan/aopening/closing

door so that no leakage of a radio wave is caused between the

opening/closing door and a body case. Fig. 17 is a horizontal

10 sectional view showing such a choke groove of the opening/closing

door. As a magnetic field becomes zero at a point B apart by

a quarter wavelength when the groove from an entrance (a point

A) at which the opening/clesing door 25 and the body case are

joined to a position (a point C) apart by a half wavelength (the

15 wavelength Aof a used high freqﬁency: approximately 12 cm) is

provided, a radio wave travels only in a direction of the choke

groove inanelectricfieldandastheelectric fieldisreflected

at the point C, no wave cannot be generated and the radio wave

cannot travel forward. Actually, as there is no potential

20 difference between the point A and the point C, a radio wave
is sealed at the entrance and is prevented from leaking.

Therefore, the wall forming the heating chamber 11 of the

heating apparatus 100 is requiredtobe at least ahalfwavelength

or more thick, however, for a request for reducing area in which
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t he heating apparatus 100 is installed, the wall is designed so that %gﬁ 0
wal | has thickness close to a half wavelength to thin it possibly. 14 FRBAYE
the water tank 23 in the thickness W of the wall, the thickness W of the
water tank 23 itself 5 is required to be at |least a half wavel ength or |ess.
The wall of the heating apparatus 100 is not required to be particularly

t hi ckened to house the water tank 23 by setting the thickness W of the
water tank 23 to a half wavel ength or |ess_as described above and the water
tank can bee nthFaetJé'f‘?rlatﬂF@rﬁaltyPshég%éls ipsErbneds M Yk ‘i Ie%bpen by a
hal f when the water tank 23 is attached to the heating apparatus 100, the
tank cap s69%that duteonwtlilchklsy thitkedstsocthee biodya dfatthevawmiersstbyto
insertion. Referring to Figs. 18 to 20, operation for fitting the tank cap

69 w || benhtesiad pbed:ibekow. Tdhdds@ th8 wstah wmiargedn peispecidee sy ew
showi ng the tank case door menber, Fig. 19 is an explanatory draw ng

Show ng_ayc S3at:ed C*%hteh%h‘ﬁ’%‘k%sgaﬂf b bRl dgsardiad dnta dhe tank

case door er shown'in Fig |gs 20 are explanatory dramnngs

showi ng operatian ittin 20 _.acconpani ed_b
oper a?’I onP?otr q%@l‘f%ﬂdaef A& gﬁ fat gﬁif W Y)% IHLEL ggﬁ Casjéh%o nmember 57
shown in Fi 18 covers an open face of the body of the tank case 53 (see
Fig. 9) mf%ﬂpe hgafalwa&pnaé@ttawgh%rl%apaq@éll@pﬁ%ﬂeaompraerctewd%lwym is
open 37 12 FEB 2007

thickened to house the water tank 23 by setting the thickness

Wt of the water tank 23 to a half wavelength or less as described
above and the water tank can be more efficiently housed.

10 Even if the tank cap 69 is open by a half when the water
tank 23 is attached to the heating apparatus 100, fhe tank cap
69 isautomatically fittedto thebodyof thetank 63by insertion.
Referring to Figs. 18 to 20, operation for fitting the tank cap
69 will be described below.

15 Fig. 18 is an enlarged perspective view showing the tank
case door member, Fig. 19 is an explanatory drawing showing a
state in which the water tank is being inserted into the tank
case door member shown in Fig. 18 and Figs. 20 are explanatory
drawings showing operation for fitting the tank cap 69

20 accompanied by the operation for inserting the water tank.
[0085]

The tank case door member 57 shown in Fig. 18 covers an
open face of the body of the tank case 53 (see Fig. 9) which

is a flat rectangular parallelopiped one face of which is open
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and the water tank 23 is housed between the tank case door nenber and the
body of the tank case 53. That is, the water tank 23 is laid at thelb&EBEH7
57a of the tank case door nmenber 57 and is housed by being inserted al ong
an upper guide 57b and a |ower 5 guide 57c in a direction shown by an arrow
in Fig. 18. The water tank 23 is positioned horizontally by being slid on a
rib (a side guide) 58 protruded fromthe side of the tank case door nenber
57. At this tine, as shown in Fig. 19, the upper guide 57b 10 of the tank
case dooramkbhewsBZnr eguk &A%ess aopesidt hotween whiechank kaswadieer menke23 s

i nserted because the upper guide is fitted to a guide for regulation 68

made of arpd atte $bhagdoenthbetaiperasswif.acehat 1he tleakvatan G2 26he wat er
tank 23. Referring to Figs. 20, the regulation will be described bel ow

Figs. 20 1 t e h redno f serting
the wat éir]s tlaﬁ‘kdzglﬁdtgggk?%?%\a#ﬁar oﬁo tt }Gien%nﬁeeggﬁgd%g% Ilgénd Fi g_:g;r alélgAz 20B2

and 20C2 arﬁ Sld inadire tﬁon i n_whi %ﬂﬁf ? ;ser&ed
cor r espordi auFS &BH\%NEJ‘T‘%W% §OBFr 3¢ up&e ﬁBme P§8.2 z0KEf and 20A2,
when the water 20 tank 23 is inserted into the tank case door nenber 57
wi th Phe G4k 5dap 69 BiFar HhPrashark bioa. &Py e of- LRe tBMk "@&5169 is
slid along the rib 58. As shown in Figs. 20B1 and 20B2, when the water tank
23 furt herardortd dgepobeicngnedskotedonthel gubdebe froy skiﬁnqniamri®8(@f t he
tank cap 69 begins to be touched to 38 12 FEB 2007
side guide) 58 protruded from the side of the tank case dcor
member 57.
At this time, as shown in Fig. 12, the upper guide 57b
10 of the tank case door member 57 regulates a position in which
the water tank 23 is inserted because the upper guide is fitted
to a gquide for regulation &8 made of a plate stcood on the upper
surface of the tank cap 69 of the water tank 23. Referring tc
Figs. 20, the regulation will be described below. Figs. 20A1,
15 20Bl and 20C1 are top views showing operation for inserting the
water tank and operation for fitting the tank cap and Figs. 2042,
20B2 and 20C2 are side views in a direction in which the tank
is inserted corresponding to the above drawings.
First, as shown in Figs. 20A1 and 20AZ, when the water
20 tank 23 is inserted into the tank case door member 57 with the
tank cap 69 open by a half, one end face cf the tank cap 69 is
slid along the rib 58. As shown in Figs. 20B1l and 20B2, when

the water tank 23 further continues being inserted, the guide

for regulation 68 of the tank cap 69 begins to be touched to
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t he upper guide 57b of the tank case door nenber 57 and the end face of the
tank cap 69 is pressed on the rib 58. Hereby, the water tank 23 is 12 FEB 2007
positioned in a horizontal direction perpendicular to a direction in which
the water tank is inserted. 5 Next, as shown in Figs . 20Cl and 20C2, when
the guide for regulation 68 of the tank cap 69 continues being inserted,
being slid on the upper guide 57b of the tank case door nenber 57, the

| ower surface of the _upper guide 57b runs on the side 69a of the guide for
regul ati o SSEER L ﬂ\él@gnﬁ%b;& Bbe &3k case eapr 6TReY %)t 88Y WRF 5% he body
of the tank 63 and is closed. The water tank 23 is positioned in the

di recti onfaperdetitlectdmk dap td%eidi peessen om bl chbt he. watesrelpank hies
inserted by the guide for regulation 68, the upper guide 57b, the side 69a

and the riht&8 arinkhe29pppsi tvSitdendds ahsoaveidi Laddtyall5 Jiegdtdated and
when the tank cap 69 is forgotten to be closed, it can be also securely

cl osed by, 41, OPENALIIOR0 LAks JASEd D il VB gl chaNka 31 A% ddaseld bed
e repla S

above, t cement of water | acilitated by arranging the water tank
23 so.th it can. be detached m he . heat.ing _a ratus 10Q .and water
can bE it FRYnSUBSRS TP SPPA et St i A P E R R t e < de
of the heat%gg apparatus 100 has no effect upon heating operation fromthe
front si@® of thgetrikt Falg SHpardtigsierofeipgr 1Bper hefondebrd ek HEMithg the

water tank 23, the tank case door menber 57 is also opened 39 12 FEB 2007
the upper guide 57b of the tank case door member 57, the lower

surface of the upper guide 57b runs on the side 6%a of the guide
for regulation 68 of the tank cap 69, the tank cap 69 is fitted
10 to the bedy of the tank 63 and is closed.

The water tank 23 1is positioned in the directiocon
perpendicular tothedirecticninwhichthewater tankisinserted
by the guide for regulation 68, the upper guide 57b, the side
69a and the rib 58 on the opposite side, is also vertically

15 regulated and when the tank cap 692 is forgotten to be closed,
it can be also securely closed by the operation for inserting
the water tank 23.
Asdescribedabove, thereplacement ofwaterisfacilitated
by arranging the water tank Z3 so that it can be detached from
20 the heating apparatus 100 and water can be sanitarily supplied.
The arrangement of the water tank 23 on the side c¢f the heating
apparatus 100 hasno effect upon heating operation fromthe front
side of the heating apparatus 100, for operation for detaching

the water tank 23, the tank case docr member 57 is also opened
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= ]

on the front side by providing a rotating axis of the tank case door nenber
57 inside the heating apparatus 100 and operation for attachnment or 12 FEB2007
detachnment satisfactory in operability from the front side is enabled. 5
The water tank 23 can be provided in any position of the side on the
reverse side, the upper surface of the heating apparatus and the | ower
surface in addition to a case that the water tank is arranged on one side
of the heating apparatus as described above. In that case, the operation

f or det achnetite I@osat 5 Sdadtyopyovhndoperabiotiatty nigsaal scoeridisl dnkycase racti ng
the water tank fromthe front side after the water tank 23 is pulled out

out si de t hgohemdrip@r appanatue 4RO HeomddepplratuEhe oar gadi spadd o he
heati ng apparatus is installed is prevented from being increased w thout

part! cul akhy SN AN otoabPecaRdN: #6 (ladtf \neal P appat ahus 400 by
efficient Fy housi ng l{}ﬁ:eowafier Fan 53§|n the Waylh of Pge ﬁeati g apparatus
100. Nexg t he second characte iC?ti c that the water tank 23 arranged cl ose
to the heaPPng*RRanDET® | 5S h%ﬁ‘%ﬁ{/e nfluenced by heat fromthe heating
chanmber will be described. 20 To explain the characteristic, a nmenber
related to the Thpusitey 68nkheS wareret BARVR3ediin By gesditibado i
detailedly below. Fig. 21 is an enl arged perspective view show ng the body
of the tankdease, tkegre22rkce aidegwthieewpdelr emrdadier et i e sheamingl0 12 FEB
2007
apparatus and the lower surface in addition to a case that the
water tank is arranged on one side of the heating apparatus as
described above. In that case, the operation for detachment
10 satisfactory in operability is also enabled by extracting the
water tank from the front side after the water tank 23 is pulled
out outside the heating apparatus 100 from the wall.
The area in which the heating apparatus is installed is
prevented from being increased without particularly enlarging
15 thebodysize of the heatingapparatus 100byefficientlyhousing
the water tank 23 in the wall of the heating apparatus 100.
Next, the second characteristic that the water tank 23
arranged close to the heating chamber is hardly influenced by
heat from the heating chamber will be described.
20 To explain the characteristic, a member related to the
housing of the water tank 23 will be described more detailedly
below.

Fig. 21 is an enlarged perspective view showing the body

of the tank case, Fig. 22 is a view viewed from a direction shown
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by an arrow P1 in Fig. 21 and Fig. 23 is a view viewed froma direction
shown by an arrow P2 in Fig. 21. The body of the tank case 53 is in {hHEEB 2007
shape of a box that one surface of a flat rectangul ar parallel opiped is
open and 5 is provided with a punp area 73 in which the punp 55 is housed,
a water tank area 75 in which the water tank 23 is housed and a fitting
menber area 77 in which a fitting nmenber for fitting the tank case door
menber 57 is housed. The surface 53a on the_ side to which the body of the
tank cas@BRN & cheth ikl Gcrdwdd1i8n £helSi YV Heatvisrad &5y Sl ate 51
(see Fig. 9) provided along the wall of the heating chanber of the heating
appar at usdilrt vra ghroeedeter mmedt spade. 1Pr8tigusidns 79 and 80 for
partitioning the bottomb53b in the water tank area 75 are stood

substantial ly verd beal! yf athe tankheadotbBom 53btak §hgpdady adbok herdtank case
53 and the bottom of the body of the tank case is provided with plural

grooves Lo AENALEl 19 BT Lo PRdrLhM Lhey 31 e Of o fSesurd g0,PIRN the

side to ttom is attached toward the e side end
bot t o 53t PAOVGE Bpbi HG S FEC prburGERL ahd 1 THE WAL br MATE s oa 75,
| ower openings 84 and 85 are also provided. On the upper side in Fig. 21 in
a vertica waligedEindnaseat Re Ivwdi Gpdhinystes, tSHkaﬁg 8%, hapsed émst oof i ng
protrusion 86 covering the | ower opening 85 via clearance is 41 12 FEB 2007
a fitting member area 77 in which a fitting member for fitting
the tank case door member 57 is housed. The surface 53z on the
side to which the body of the tank case 53 is attached is screwed
10 on the side heat insulating plate 51 (see Fig. 2) provided along
the wall of the heating chamber of the heating apparatus 100
via predetermined space.
Protrusions 79 and 80 for partiticning the bottom 53b in
the water tank area 75 are stood substantially vertically at
15 the bottom 53b of the body of the tank case 53 and the bottom
of the body of the tank case is provided with plural grooves
! for dewatering 81 formed from the side of the surface 53a on
the side to which the bottom 53b is attached toward the side
of the side end face on the reverse side. As shown in Fig. 22,
20 in the pump area 73 of the bottom 53b, a lower opening 83 is
provided and in the water tank area 75, lower openings 84 and
85 are also provided. On the upper side in Fig. 21 in a vertical

direction of the lower openings 83, 84 and 85, a waterproofing

protrusion 86 covering the lower opening 85 via clearance is
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protruded inside the body of the tank case 53 with the surface 53a on FEEzmn
attached side as abase. The waterproofing protrusion 86 is extended froma
position over the | ower openings 83, 84 and 85 to a position of the
protrusion 80 via the protrusion 5 79. In the neantinme, as shown in Fig.

23, on the upside of the body of the tank case 53, an upper opening 89 is
provided to the upper surface 83c of the punp area 73, an upper opening 90
is provided to the upper surface 83d of the water tank area 10 75 and an

upper opent NgFYAe SR deg PedurPtufher tatkr aree 8B Wi tR FI'B $47I3emi ng 93
is protruded at the edge on the reverse side of the surface 53a on the

att ached 33aendfheathacppersidesrd alpasel, TDe Wk eomp roled iwlgab e Lippsrorsur f ace
on which the upper openings 89, 90 and 91 are fornmed so that a water drop

that adhegesid exliferidel UpRer asps § 2€esn &3eer &3k arted3epkaingeven) egld from
dropping inside the body of the tank case 53 via the upper openings 89, 90

and 91. Theytank £ase,4aqr fekerna/s8eWlsh BnFEE- v;§ 156 SYRPOAT % yso t hat

t he door nenber can be turned by the rotating axis 20 of the of the
t ank S 3. Fig. 24 is a perspective view show ng conflguratlon that the
tank case dvor menber is supported by the rotating axis L of the body of he
tank case and the water tank is housed between the bodghof t he tank case

and the tank cas® dovmamfi@c asd shgvn 42 T29FEB32007 the upside of

the body of the tank case 53, an upper opening 89 is provided
te the upper surface 83c of the pump area 73, an upper cpening
90 is provided to the upper surface 83d of the water tank area
10 75 and an upper cpening 91 is provided to an upper surface 83e.
A rib for damming 93 is protruded at the edge on the reverse
side of the surface 53a on the attached side of each upper opening
89, 90, 91 on the whole upper surface on which the upper cpenings
89, 90 and 91 are formed so that a water drop that adheres to
15 the upper surfaces 83c, 83d and 83e is prevented from dropping
inside the body of the tank case 53 via the upper openings 89,
90 and 81.
The tank case door member 57 shown in Fig. 18 is supported
so that the docr member can be turned by the rotating axis L
20 of the body of the tank case 53.
Fig. 24 is a perspective view showing configuration that
the tank case door member is suppcrted by the rotating axis L
of the body of he tank case and the water tank is housed between

the body of the tank case and the tank case door member and Fig.
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25 is a side view showing a state in which an assenbly shown in Fig. 24 is
attached to the side heat insulating plate of the high-frequency heat FR§2007
apparatus. As shown in Figs. 24 and 25, a detection switch 95 for 5
detecting the attachment of the water tank and a joint 97 connected to the
supply port 67 of the water tank 23 are attached to the body of the tank
case 53. Water in the water tank 23 is sucked and discharged via a
conveying pipe 98 by driving the punp 55 and is supplied by predeterm ned
quantity b the elapordtawshbt@ipgnaattehe bot vhhchfan hes e Inglohember vi a
a conveying pipe having a large dianeter 99. The conveyi ng pi pe having a

| arge di pratier. 99 is 3ftacsed battideideshdet diraseterimf piheepbperties | arger
than that of the conveying pipe 98 so as to prevent water supplied by the

punp 55 fy If%%ﬁﬁgﬁ Iedde pi Py atdospheric 15 pressure. Therefore, a
water level“int con é@%ng pl p QBEﬂﬁé equal to the height of a part 103

in which the caonveyi ng pipe.. 98 d tge onveyi i pe hayj | ar ge
di aneter 99 ar§“%6%ﬁvgﬁfjlgHﬁsWa?graP Bgév3n¥%gg?€5§?n%YhF€$I%bffaﬁ% ng out
by the pressure of water in the water tank 23 w thout driving the punp 55.
20 Next, @chethow bheadspichgenke hfdheratanikapd and & Ipént@d<caninetedig. 26
is an explanatory drawi ng showing a state in which a blast fromthe | ower
si de of the tieatupglohpoberéofod ibe Rapbrfragkielitywrireatitaghapparadths is | ed
out to the side and Fig. 43 12 FEB 2007
body of the tank case 53. Water in the water tank 23 is sucked
and discharged via a conveying pipe 98 by driving the pump 55
and is supplied by predetermined quantity to the evapcraticn
10 pan at the bottom of the heating chamber via a conveying pipe
having a large diameter 99. The conveying pipe having a large
diameter 99 is set so that the inside diameter of the pipe is
larger than that of the conveying pipe 98 so as to prevent water
supplied by the pump 55 from remaining in the pipe by atmospheric
15 pressure. Therefcre, a water level in the conveying pipe 98
is equal to the height of a part 103 in which the conveying pipe
) 98 and the conveying pipe having a large diameter 99 are coupled,
andwater is prevented fromnaturally flowing out by the pressure
of water in the water tank 23 without driving the pump 55.
20 Next, a methcd of cooling the water tank 23 will be
described.
Fig. 26 is an explanatory drawing showing a state in which

a blast from the lower side of the heating chamber of the

high-frequency heating apparatus is led out to the side and Fig.
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27 is a perspectlve Vi ew schematl caIIy ShOWI ng a path of wi nd sent by the
body of the tank case. Referring to Figs. 26and27, the schematic 12 FEB 2007
pat hof acooling wnd in the periphery of the water tank 23 will be described
5 below. As shown in Fig. 26, the control circuit in which electronic parts
such as the magnetron 13 are arranged is nounted at the bottom of the

hi gh-frequency heating apparatus 100 and a cooling fan 111 for cooling
these electronic parts is simlarly arranged at the bottom Wnd sent from
the cool i2g fam petspeonws veovieons cimnat ide ofy tshewiotgt enpedht b wind as
shown by an arrow Fl in Fig. 26 via a fin for cooling not shown of the

magnet r onseds8. b ﬂ@efﬁ@cﬂ@{t@p 00l i gk fadkalll is | ed upward by an orienting
duct 113 the lower sid i xed to the side heat insulating plate 51 of which

is open. Thoug ;gLe e i i ct 113
supplies a par[h%%eﬁldlﬁ{ﬁ&g gutm d‘%&E%? Tk ? eénft]tiérﬁs%}g{s:fngg% r%51 to
whi ch the bo y of _the tank case is attache sho by. an arro F2 and
Suppl i e8 BERGL0 HHE D ST oane Tt H2 ea,aFPng 27 o the AT

heat i ng chanber i nside the side heat insulating Iate 51 as shovvn by an
arrow> 200EBowW W nlis sapprRedroltidl -de? ¢ hel 8¢ deOREaeLi A3UCALng Pl ECB1 by
the orienting duct 113 and shown by the arrow F2 is divided into Feb, F2c
and F2d byléberdoiepaoperdugsa83helva@net 85 08 drwear bawlyedfi sttheuriteerk case 53
as shown in Fig. 27, is led inside the 44 12 FEB 2007

at the bottom of the high-frequency heating apparatus 100 and

acooling fan 11l for cooling these electronicpartsis similarly
arranged at thebottom. Wind sent fromthe cooling fan 111l flows
10 from the side of the bottom to the side as shown by an arrow
F; in Fig. 26 via a fin for cooling not shown of the magnetron
13. Wind from the cocling fan 111 is led upward by an orienting
duct 113 the lower side fixed to the side heat insulating plate
51 of which is copen. Though the details are described later,
15 the orienting duct 113 supplies a part ¢f led wind cutside the
side heat insulating plate 51 to which the body of the tank case
! 53 is attached as shown by an arrow F; and supplies other wind
to clearance with a wall plate on the side of the heating chamber
inside the side heat insulating plate 51 as shown by an arrow

20 Fa.
Wind supplied outside the side heat insulating plate 51
by the orienting duct 113 and shown by the arrow F; is divided
into Fyb, F,c and F,d by the lower openings 83, 84 and 85 of the

body of the tank case 53 as shown in Fig. 27, is led inside the

44



body of the tank case 53 and is exhausted fromthe upper openings 89, 90 and
91. The wi nd shown by the arrow F2 will be described further in detdiFEB2007
below. 5 Fig. 28 is an enl arged perspective view showing a part of the
orienting duct 113 and Fig. 29 is a view viewed froma direction shown by
an arrow P3 in which the orienting duct shown in Fig. 28 is omtted. As
shown in Fig. 28, wind led into the orienting duct 113 and shown by the
arrow F1 is divided into 10 wind supplied to the punp area via the | ower
openi ng 83odf offhiehe hadk caisd B8 drahk scadea o achdrehdire hppeheopeniovwd2a and
wind supplied to the water tank area via the | ower openings 84 and 85 and
shown by ghe agrons deb and F2c. The quantity of each w nd supplied to the
punp area and the water tank area is set 15 to a substantially equal val ue.

As shown in Fi : i 1 he .si,de_h i | At | ate 51
is fornmed in aQ7ﬁ$2@{¥§%HPﬁ §£¥g%“%%%I%%Mg?%ugﬂéﬁﬁnggé%§§ﬂgg g%% are
arranged and_w nd shown by the arrow F3 is supplied to clearance wth the
wal | pIatE“d%ggﬁglz?%%g%f 20 the heating chanber inside the side heat
insulating plate 51 via each opening 115. The flow of wind in the punp area
and t e water tBitk #feds andehéazeedonessreftivtl Viad ubReWbndia RECh area
wi |l be described below 45 12 FEB 2007

of the orienting duct 113 and Fig. 29 is a view viewed frem a

direction shown by an arrow P3 in which the orienting duct shown
in Fig. 28 is omitted. As shown in Fig. 28, wind led into the
orienting duct 113 and shown by the arrow F; is divided into
10 wind supplied to the pump area via the lower opening 83 of the
body of the tank case 53 and shown by the arrow F;a and wind
supplied to the water tank area via the lower openings 84 and
85 and shown by the arrows F;b and F,c. The quantity of each
wind supplied to the pump area and the water tank area is set
15 to a substantially equal value.
As shown in Fig. 29, each opening 115 of the side heat
I insulating plate 51 is formed in a direction in which the lower
openings 83, 84 and 85 are arranded and wind shown by the arrow
Fs is supplied to clearance with the wall plate on the side of
20 the heating chamber inside the side heat insulating plate 51
via each opening 115,
The flow of wind in the pump area and the water tank area

andthe actionofthermal insulaticonineachareawill bedescribed

below,
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Fig. 30 is a sectional view viewed along a line RI-RL in Fig. 25, Fi gz Fé&zcjtﬁ
an enl arged view showing a part in Fig. 30 is enlarged, Fig. 32 is
sectional view showi ng configuration that an inclined slope on the downside
of the body of the tank 5 case is extended, Fig. 33 is a sectional view
viewed along a line R2-R2 in Fig. 25 and Fig. 34 is an enlarged vi ew
showing a part in Fig. 33. First, for the punp area, the punp 55 is
particularly weak in heat, when the punp is not operated, the critical
tenperature 1Pigs FOGsanrdsehenohhée pikp visewperadioed, at hénerRi-Rialn
tenperature is 65C. However, in case the heating chanber of the

hi gh-fregygncys heEaicfz na laﬁeaél@té%ﬁaﬂi%d vikeatedwangr oyt ey riat. 250C by the
convection heater he tenperature of the punp area rises up to

appr oxi mately) 80.1¢ 949G The; yat et ot gk %r&fe»ﬁ%h'o%la' sgoat%gegaegg as the

water tan resin suc astic ormed when

is exposed to, a _ hi t.enper at t nosp guratlon
of t he hi g‘ﬁ f?%qlfeﬁ‘ﬂcjsp%géﬁgﬁﬁ Ok gﬁ?éf %cB ﬁ?ﬁ’gd l{ﬁg*% g Bfiti on,
plural airy layers 20 are forned between the punp 55 and the wall plate 117
on the sicdeeof st hetardedngrthanberiamrd Sesthvicens 1t W ewavéewednk1280and - t he
wall plate 117 on the side of the heating chanber, and heat fromthe side
of the heaneng,<harnberitl 26 AeatFhgby34 hes emn\eaahirqed keatveshd®ihg possi bly
prevented frombeing transmtted to the 46 12 FEB 2007
a part in Fig. 33.
First, for the pump area, the pump 55 is particularly weak
in heat, when the pump is not operated, the critical temperature

10 is 70°C and when the pump is operated, the critical temperature

is 65°C. However, 1in case the heating chamber of the
high-frequency heating apparatus 100 is heated approximately

at 250°C by the convection heater, the temperature of the pump

area rises up to approximately 80 to 90°C. The water tank area

15 is also similar and as the water tank itself is made of resin

such as plastic, it may be deformed when it is exposed to a
high-temperature atmosphere.

Then, in the configuration of the high-frequency heating

apparatus 100 according tc the invention, plural airy layers

20 are formed between the pump 55 and the wall plate 117 on the

side of the heating chamber and between the water tank 23 and

the wall plate 117 on the side of the heating chamber, and heat

fromthesideoftheheatingchamberllinheatingbytheconvection

heater 19 is possibly prevented from being transmitted to the
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side of the punp 55 and the side of the water tank 23 by ventilating the
airy layers by the cooling fan. Concretely, as shown in Fig. 30, a bi&hEEB2007
fromthe cooling fan 111 for cooling the magnetron 13 arranged at the
bottom of 5 the high-frequency heating apparatus 100 passes the heat sink
13a of the magnetron 13, converts the direction of the flow upward under
the orienting duct 113 and is directed to the orienting duct 113. In the
orienting duct 113, as enlarged in Fig. 31, led wind is supplied to

cl ear anceidd oS thepave) 5Shenvesre s hée sifdd e heat anksdd Ayivegtpllattangl and t he
wal | plate 117 on the side of the heating chanber and cl earance (second

space) between tyhe avairde eathd redlatigngapl.ate and the surface 53a on the
attached side of the body of the tank case 53. Further, wind is al so

supplied to clearance (&hiég s%x‘lb%gue)l beiyeeq the, surd E*Bma{%’? %o%f'i'g; t
i nsul ating pl ate ?br F% "punp 11 pPovﬁﬂgg bet ween t?e surface % ann t he
attached sid f _the body of .the tank case 53 and th u éﬁ%P'Th heat
insulatiﬁ@fbﬁéﬁef?BrCQQﬁ9Qﬂuﬁ9eIT§gnF rﬂﬁd535@rénﬁ§FgP%pF5€g) I%ﬁ&élds t he
punp from heat radiated fromthe side of the heating chanber. 20 As
descr Pbedrgbbieh-fHeawgncyphasting rrpaLdiaisildé phseRe thedtsaig séRdnber, the
side heat insulating plate 51, the surface 53a on the attached side of the
body of tlse ¢ AnkecesmEZFcant3, thevieeds tihesdl a¢chgopldtiend btlovhpwaunp 119 are
cooled by formng first, second and third spaces between the punp 55 and
the wal | uwrerl2nEEBr28R¥ing duct 113 and is directed to the orienting
duct 113. In the crienting duct 113, as enlarged in Fig. 31,
led wind is supplied to clearance (first space) between the side
10 heat insulating plate 51 and the wall plate 117 on the side of
the heating chamber and clearance ({(second space) between the
side heat insulating piate and the surface 53a on the attached
side of the body of the tank case 53. Further, wind is also
supplied to clearance (third space) between the surface and a
15  theat insulating plate for the pump 119 provided between the
surface 53a on the attached side of the body ¢f the tank case
53 and the pump 55. The heat insulating plate for the pump 119
is made of 2 metal plate and shields the pump from heat radiated
from the side of the heating chamber.
20 As described above, the wall plate 117 on the side of the
heating chamber, the side heat insulating plate 51, the surface
53a on the attached side cof the body of the tank case 53 and

the heat insulating plate for the pump 119 are cocled by forming

first, second and third spaces between the pump 55 and the wall
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plate 117 on the side of the heating chanber and ventil ating these sg?§€§2mn
and air is prevented fromrenmaining in each space. Hereby, thee ffe

thermal b y e each space is enhanced and as a result, the rise of the
tenperature of the punp 55 by 5 heat fromthe side of the heating chanber 11
can be inhibited. It is verified that when the heating chanber 11 is
actually heated at approximately 250C by the convection heater, the
tenperature of the punp area becomes approximately 63C and the rise of

t enper at e tiss lildhiepi £BE @pdeocf hehogeadting dhamhen emsevandie atindof the
punp 55 or lower. In the neantinme, in high-frequency heating, the heating
chanber ITheddesebécdopesmnabdipadrs preetantyd feconmeeta ghihenpeeathuspackecause of
a characteristic of a heating nethod and heat from the wall plate 117 on

the side mfrdie heakEpgcehbanies ritoesn §91 z dbomBie ddies p £APeE 2z cell t he punp
55 greatly rise. However, in case the high output-type nmagnetron 13 is

used. thedeuReLatUte Of e, R0Rt 00 L chasli- SLBLhY Kigedpcause Lhe

output is arge, W nd passi ng the heat si becones tenperature

and en _this wind blows on th u 55, the te rature aqf the 20 punp 55
Ty oxCodtPAnETOM Fhed domfer SEUhBRt o ate STRI® 4RGN Bl put type
magnetron 13 is used, the third space is closed by extending an inclined
sl ope 53d tohs Ve idérAditgd When hbedmBLingf chifebenak lchaetBalag hehd®d in Fig.
32. Hereby, the punp 55 and the heat insulating plate for the punp 119 are
not direcit ¥ppASxlkat&EDB, 2607C by the convection heater, the temperature

of the pump area becomes approximately 63°C and the rise of
temperature is inhibited up to the operating 1limit temperature
10 of the pump 55 or lower.

In the meantime, in high-frequency heating, the heating
chamber 11 itself does not particularly become high temperature
because of a characteristic of a heating method and heat from
the wall plate 117 on the side of the heating chamber does not

15 make the temperature cf the pump 55 greatly rise. However, in
case the high output-type magnetron 13 is used, the temperature
of the magnetron 13 itself greatly rises because the output is
large, wind passing the heat sink 13a becomes high temperature
and when this wind blows on the pump 55, the temperature of the

20 pump 55 may exceed the critical temperature. Then, in case such

ahighoutput-typemagnetron 13 isused, the third space is closed
by extending an inclined siope 53¢ on the downside of the body

of the tank case 53 as shown in Fig. 32. EHereby, the pump 55

and the heat insulating plate for the pump 119 are not directly
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exposed to wnd and the tenperature of the punp 55 is prevented fromrisin

Wnd that flows in the first space flows into the heating chanber ingﬁzgﬂ

opening 121 (see Fig. 2) of the wall plate 5 117 on the side of the heating

chanmber to be wind for ventilating the heating chanber 11. Wnd that flows

in the second space is exhaustedfronmanairvent 123 (see Fig. 1) of

t hehi gh-frequency heating apparatus 100 (in case wind flows in the third

space, the wind neets the wind in the second space over the body of 10 the

tank cas@¥BR)seshlioa e Enidst g HeamEest arenP At e Puenb S (FroPregksway provi ded

to the back side of the high-frequency heating apparatus 100. To explain

t he wat erfdcank-iayies;. as shown in Figs. 33 and 34, the water tank area is

basically simlar to the punp area, 15 clearance (first space) between the

wal | plate 117yqnd bfa€idou ihhendedt Isﬁgsﬁgégbﬁro@qntteetm e dhealy

insulating plate 51, clearance second space bet ween the side heat

i nsul atin l.at e 51 .and _t he surfa a the tt S e body of

the tan éggéréé &acFQaPBﬁcé“?f }t S%%ac b ﬁ%ﬁﬂﬁg%ékgﬁr 1€§%20 53a on

the attached side and the water tank 23 are forned, and the rise of the

t enpe? at urld 8P ifeshie & FhRbeRT LagdchambHRLOpRR M NG 50T ARPBiidéd B¢ wi nd

supplied to each space as described above. The orienting duct 113 for

| eadi ng wiled heseriticfer oipardper ddol | Wgnd ahal 1f tawvs hien ditde sgfcaige space

hi gh-frequency heating 49 12 FEB 2007
isexhaustedfromanairvent 123 {seeFig. 1) of thehigh-frequency

heating apparatus 100 {in case wind flows in the third space,

—

the wind meets the wind in the second space over the body of

10 the tank case 53) and a part is exhausted from an air vent (not

shown) provided to the back side of the high~frequency heating
apparatus 100.

To explain the water tank area, as shown in Figs. 33 and

34, the water tank area is basically similar to the pump area,

15 c¢learance {first space) between the wall plate 117 on the side

of the heating chamber and the side heat insulating plate 51,

) clearance (second space) between the side heat insulating plate

51 and the surface 53a on the attached side of the body of the

tank case 53 and clearance {fourth space) between the surface

20 53a on the attached side and the water tank 23 are formed, and

the rise of the temperature of the water tank 23 and the periphery

is inhibited by wind supplied to each space as described above.

The orienting duct 113 for leading wind sent from the

cooling fan 111 to the side of the high-freguency heating
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apparatus 100 is provided in one location in a direction of the inside of
the side of the high-frequency heating apparatus 100 in an area i nclld§ERg007
t he downsi de of a position in which the punp 55 is arranged. Hereby, w nd
that flows on the side of 5 the water tank 23 is collectively supplied and
the wind gains vigor. Therefore, wind can efficiently blow, conpared wth a
case that wind is supplied on average in a direction of the inside and the
stagnation of wind can be elimnated. Next, the third characteristic that a

wat er pr ooépgr a :0s MEAs il e v Y At o dd Ju=gii-dn eguerdy Jeedidnng £ agtpar at us
from being influenced by | eakage is taken will be described. As the control

circuit isharfangednats rg%%%ﬁ;ﬂ%hlf?eqﬁrg%fhre%%%@c)ﬁpﬁgf‘&tﬂ appar at us

100 in case water | eaks ter ta water 1s required to be
prevented, fromentering 15 the. control .circuit. Therefore, first, .when the
Water tanki 28 3RS eI ThEe SR FPelaenchO RO PRg- Bppht At (8900, the
tank case covering the periphery of the water tank 23 is housed in_the wall
of the hi@WﬂPr%%]ubﬁc%/qucﬁg Hppabyr udingothahi §lovanknchlse §sdediposed of
the body of the tank case 53 and the 20 tank case door nenber 57 as

descr iShedtiadoueet e titagrk @&nibecopreviemt«eldy fsugmlisakiamg dheeeihy gantros t he body
fromthe water tank 23 by covering the water tank 23 with the tank case and

a range ofideakagedrefyreventiad Eaeredeidigextended bychparkareethaf water.
50 12 FEB 2007

case that wind is suppliedon average in a directionof the inside

and the stagnation of wind can be eliminated.

Next, the third characteristic that a waterproofing

10 measure to prevent the high-fregquency heating apparatus from
being influenced by leakage is taken will ke described.

As the control circuit is arranged at the bottom of the
high-frequency heating apparatus 100 in case water leaks from
thewater tank 23, water is required tobe prevented fromentering

15 the control circuit. Therefore, first, when the water tank 23
is attached to the high-fregquency heating apparatus 100, the
) tank case covering the periphery of the water tank 23 is housed
in the wall of the high~frequency heating apparatus 100. This
tank case is composed of the body of the tank case 53 and the
20 tank case dcoor member 57 as described above. Water can be
prevented from leaking directly into the body from the water
tank 23 by covering the water tank 23 with the tank case and

a range of leakage is prevented frombeing extended by the force

of water.
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Second, a neasure for the bottom 53b of the body of the tank case 53 agai nst
wat er | eakage fromthe water tank 23 is taken. As shown in Figs. 2113aREB2W;7
wat er dropping through the tank case door nmenber 57 fromthe side of the
water tank 23 is 5 prevented fromdirectly dropping at the | ower opening 84
as it is by the waterproofing protrusion 86 over the | ower opening 84 (85
is also simlar) on the side of the water tank 23 at the bottom 53b of the
body of the tank case 53. That is, a leak fromQL in Fig. 34 is once

recei ved at @,Sddmve, teo m€Bsudeopsr Ithatbadtamd I oWstha bodyretttilon of Gs.
Water toward Qs flows outside the door franme 59 froma part 125 bonded to

the door fxarecdde 5 SowWst Waftied. 133kahedreph theonghe £l €afilan®® 127 on the
downsi de of the door franme 59 and fl ows outside the body. Therefore, a

| eak fromihe, vaber Shank 23 sIgeero dropssan g sidterphi rihen daqhanid o

i
circuit via ower openi ng "84. shown i n Figs. d 34, "arib 129 is
pr ot ruded

from the bottom 53b.of_.the body.af t t ank, cas 5% % prevent
hater ar GEBE G th ARG, BODDE BaUE 1o RTar SRRFNGL G e one R Bpeni Hue. 84
and 85. Hereby, water flqmjn% on the bottom 53b_is prevented 20 from
flowi Ry i Prevehked diam dpeRichds SLORMLNBRL Ehet hever (aReymsb¥éd 83 Flor
dewatering forned toward the side end face on the reverse side to the side
of the heasilg tlehardierrmfodfiendpdytaustibe B&nkveasehd&3ldowepramemadyto t he
bottom 53b of the body of the tank case 53. Hereby, a water drop is 51 12
FEB 2007 84 (85 is also similar) on the side of the water tank 23 at the
bottom 53b of the body of the tank case 53. That is, a leak
from Q; in Fig. 34 is once received at Q., flows to i, drops
10 atQsand flows inadirectionof Q. Water toward Qs flows outside
the door frame 59 from a part 125 bonded to the door frame 59
as shown in Fig. 33 or drops through clearance 127 on the downside
of the door frame 59 and flows outside the body. Therefore,
a leak from the water tank 23 never drops on the side of the
15 control circuit via the lower opening 84.
As shown in Figs. 21 and 34, a rib 129 is protruded from
j the bottom 53b of the bcdy of the tank case 53 to prevent water
dropping on the bottom 53b from dropping on the lower openings
84 and 85. Hereby, water flowing on the bottom 53b is prevented
20 from flowing into the lower openings 84 and 85.
Further, the groove 81 for dewatering formed toward the
side end face on the reverse side to the side of‘the heating

chamber of the body of the tank case 53 is provided to the bottom

53b cf the body of the tank case 53. Hereby, a water drop is
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prevented fromrenmaining at the bottom 53b of the body of the tank cgfg Qﬁm7
a water drop on the bottom 53b snoothly noves and drops. The protru H
stood fromthe bottom 53b of the body of 5 the tank case 53 for
partitioning the bottom53b are provided. Hereby, a water drop on the
bottom 53b can be prevented from noving to another partitioned area on the
bottom 53b and even if there is a |leak, the whole bottom 53b can be
prevented from being dipped in water. 10 Third, a waterproofing measure
agai nst da®Vieortiast ifanmf rews 1phed udberhofatitegs 58D, ofothadody ¢f the upper
surface of the body of the tank case 53 is taken. Warmair and air

i ncl udi ngankichseob 3t W eatbowdtop bietherbpihiesy S6b sheobhlly mfvdshentiank case
53 dependi ng upon the contents of heating in the high-frequency 15 heati ng
apparat ugyH At this tinme, noisture in air is condensed in the body of
the tank case 53 and a water drop nmay drop inside the body of the tank case

53 vi h ' : 1 ' icg. 23,
thevtgnziﬁuggg%%Fnggk?gglgo%ﬁ%%xggqgo |F8§Dﬁ%§&$ﬁ%ﬁ%f§ﬁ8?ﬁ§nﬁ% egkgpenings

89, 90 and 20 91 are extended. A water drqop condensed on the upper surface
of the bddh® bRRENE2Eamd éa’gep%%t}El%é@%rﬁof@dbpﬂtéﬁfﬂdwlameypfrro wifig - via the

upper openings 89, 90 and 91 by the rib 93. Industrial Applicability As
descri bedleaisye ienwddesi Hronceor thagoebtemes3ip T arp lRERr2OGnted from

moving to ancther partiticned area on the bottom 53k and even
i1f there is a leak, the whole bottom 53b can be prevented from
being dipped in water.

10 Third, awaterproofing measure against dew formation from
the upper cpenings 82, 90 and 91 on the upper surface of the
body of the tank case 53 is taken. Warm air and air including
much moisture flow in the periphery of the body of the tank case
53 depending upon the contents of heating in the high-frequency

15 heatingapparatusl100. Atthistime, moistureinair iscondensed
in the body of the tank case 53 and a water drop may drop inside

* the body of the tank case 53 via the upper openings 89, 90 and
91. Therefore, as shown in Fig. 23, the continuous rib 93 is
formed in a direction in which the upper cpenings 89, 90 and

20 91 are extended. A water drop condensed on the upper surface
of the body of the tank case 53 is prevented fromdirectly flowing
via the upper openings 892, 80 and 81 by the rib 93.

Industrial Applicability

As described above 1in detail, according to the
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hi gh-frequency heating apparatus accordlng to the invention, though the

hi gh-frequency heating apparatus has sinple configuration, |eakage i1AFBBEHE
apparatus fromthe water tank is prevented w thout |arge-sizing the
apparatus, the apparatus 5 is not influenced by heat fromthe heating
chanber and the apparatus can have the sanitary configuration with ease of
use. 53 12 FEB 2007 CLAIMsS 1. A high-frequency heating apparatus that
supplies at least either a high frequency or steamto a heating chanber to
heat an dbj@ctftanbendeatead,ingoapphshngs acbbghifgequeatioy igereartaioor, t hat
supplies the high frequency to the heating chanber in which the object is
acconmodat;gd; g1 %ﬁﬁﬁ”h@%ﬂeEéEaﬁehB9t BURPLLES Sieam s t e deatihge chanber;

and a water tank for supp ylng water to the stean1generator said wat er
t ank adapt ed. f bl Lan wi_th s t hat
sai d tankéclmsfl q;n 'fl’%l%% % %ppar}a? gu‘l‘gjofllr?ratruc‘)st mgggg%ﬁ%ﬁktsaahv\qu from
an outside face of said apparatus and then pulling said tank away fromsaid
out si de fJa%BreﬁenEeﬁl"Q’rF}fQ%&éﬁW ﬁééﬂpﬁgt}aepEQPéﬁféguécc%?%harPé’atr@ TUE aim 1,
wherein the water tank is housed in a door in a wall formng the heating
chanbér ofs tiet highldermorinty heat | Agomaphar Aees ingndhbhbewateerd ttawek i s
det ached by extracting the water tank

apparatus can have the sanitary configuration with ease of use.

53



fromthe door by pulling said tank fromsaid door after said door h@s.Besh,
opened. 3. A high-frequency heating apparatus according to claim1, erein
t he maxi mumt hi ckness of the water tank is thickness equivalent to a half
wavel ength or |l ess of a supplied high frequency. 54 12 FEB 2007 4. A

hi gh-frequency heating apparatus according to claim1, wherein at |east a
part of a side of the water tank is nade of material that transmts |ight.
5. A high-frequency heating apparatus_according to claim4, wherein a

fl uorescent back plate is provided dpgtfie to the surface on the side of

t he heating chanber of the water tank in a state in which the water tank is

attached to the Ri gh-fA eguanGy RN RRRARA! WdpaatAshic®Rt! RQHANeY
heati ng apparatus according to <claimb5, wherein a scale showing a |evel of

water in tht heast either iss hiighnfdegrendie drackepinate. a7heat g heHamgarency

heati ng apparatus accoydin 0 .claim4, wherein a scale show ng a | evel of
water is pg8v683§ apooﬁﬁacgakgeraﬁﬁgkgg’AFﬁpBﬁ}FFEHUency heat i ng appar at us

according to clailngh fréQicic) aehefdteet ehat halpplies! e Ridreveg@éncyater in
the water tank on the front side of the high-frequency heati n apparatus is

protruded EPoRIEheeaking @hahes on whéchatle ehifct is accommodated;

a steam generator that supplies steam to the heating
chamber; and

a water tank for supplying water to the steam generator,
said water tank adapted for being detachably arranged with said
apparatus such that said tank is detached from said apparatus by
rotating said tank away from an outside face of said apparatus

and then pulling said tank away from said outside face.

2. A high-frequency heating apparatus according to
Claim 1, wherein the water tank is housed in a door in a wall
forming the heating chamber of the high-frequency heating
apparatus; and

the water tank is detached by extracting the water tank
from the door by pulling said tank from said door after said door
has been opened.

3. A high-frequency heating apparatus according to
claim 1, wherein the maximum thickness of the water tank is
thickness equivalent to a half wavelength or less of a supplied

high fregquency.
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55 12 FEB 2007 9. A high-frequency heating apparatus according to cif#égf&”
wherein the reflector is a triangular prism 10. A high-frequency he g
apparatus according to Claim8, wherein the reflector is a mrror the
reflecting surface of which is inclined on the side of the water tank. 11.
A hi gh-frequency heating apparatus according to claim1, further
conprising: a plate guide for regulation stood in a direction in which the
water tank is inserted on the upper surface of the water tank; and a side
gui de extended in the direction in which the water tank is inserted on one

side of the water tank and touched to the side of the water tank and a fl at
upper gui de handt ng f rfontighel THERERCH NeALINGt BPPREAK USh RIKFHEE 1P a face

on the revefgen Side, o-dNe %.'td_el%ﬂjeaogatr!ﬁe i de fiQfe r&gukall Qfhter
respectively provided on the side of thé high-frequency heating apparatus

t hat housesankeiwamedet afikmatkeielnthht bppeemgtsdéightslid on the guide for
regul ation when the water tank is inserted along the side guide. 12. A

hi gh-frequency heati ng apparatus according to claim1l1l, wherein the upper

gui de hangs up tm, aapoRighobrefubhey Sfedtl riFBagpatatulpescesrfagg ot he

water tankE:laim 4, wherein a fluorescent back plate 1is provided
opposite to the surface on the side of the heating chamber of
the water tank in a state in which the water tank is

attached to the high-frequency heating apparatus.

6. A high-frequency heating apparatus according to
claim 5, wherein a scale showing a level of water in the water

tank is formed on the back plate.

7. A high-frequency heating apparatus according to
claim 4, wherein a scale showing a level of water is provided

to the water tank.

8. A high-frequency heating apparatus according to
claim 4, wherein a reflector that displays a level of water in
the water tank on the front side of the high-frequency heating

apparatus is protruded from the outside face of the water tank.
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13. A high-frequency heating apparatus according to claim1, further, c.ps007
conprising a tank case covering the periphery 5 of the water tank in ¥%e
wal | . 14. A high-frequency heating apparatus according to claim 13, wherein
said tank case conprises: a body of the tank case fixed on the side of the
10 high-frequency heating apparatus; a tank case door nenber novably
supported by an 2xis &f higle boujuaicy heeatiig capeasat upancrpedingk tease

door nemnber be , e ter nk_bei ng. bet n the tank
case doorcr%%éll eP’aH§%?%§%b§§% o % gt%gngsc%sgglgﬁgéﬁgrdggr ﬁitting means
for fitting the tank case door nenber to the body of the tank case and

hol ding the tank case door nber in % cl osed state. 15. A high-frequency
heating appar at us? acfor ¥ty 1TV aPRATANIWRRRATR YR BEFRTEAEE dddr

menber is pyblRds OUiheRBint AR TFBNbcEl e Ol e b Ohd negueRcidealkage
apparatus by arranging the water tank on either side of the high-frequency

heati ng appdr ahdshang prnovidedgonhthaxssdencfheheesatsirdeank. the si de of
t he hi gh-frequency heating apparatus. 57 12 FEB 2007 16. A high-frequency
heati ng apparatus according to claim14, wherein the door fitting neans

rel eases the fitthng a ohighertagkesase Mo i nenighavhend hecdopdihgt tiong
nmeans i s pressed inside the high-frequency heating apparatus in a state in
whi ch claim 1, further comprising:
a plate guide for regulation stood in a direction in which
the water tank is inserted on the upper surface of the water
tank; and
a side guide extended in the direction in which the water
tank is inserted on one side of the water tank and touched to
the side of the water tank and a flat upper guide hanging from
the upside of the water tank and touched to a face on the reverse
side to the side gquide of the guide for regulation respectively
provided on the side of the high-frequency heating apparatus
that houses the water tank,

wherein the upper guide is slid on the guide for regulation

when the water tank is inserted along the side guide.

12. A high-frequency heating apparatus according to

claim 11, wherein the upper guide hangs up to a position of the
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the tank case door nmenber is closed; and the door fitting nmeans fits %hf
tank case door member in a closed state when the tank case door nenbefER&007
pushed back inside the high-frequency heating apparatus in a state in which
the tank case door nenber is open. 17. A high-frequency heating apparatus
according to clains 14, wherein a punp for supplying water to the steam
generator fromthe water tank is arranged in the body of the tank case; and
a heat insulating plate for the punp is provided between the punp and the
body of tuUmbemnkuceses onf tthee sideewoftarie heating chanber. 18. A

hi gh-frequency heating apparatus that supplies at |east either a high
frequency or steamto a heating chanber to heat an object to be heated,
conprising: a high frequency generator that supplies the high frequency to

t he heating chanper &@Iﬁﬁﬂfﬁiﬁﬂﬁﬁiﬁgye%%akﬁnﬁcEﬁ%ﬁ?yy%ﬁ%xaé%dyﬂ%ﬁ@ gener at or

that supplies steamio't chanber; ter tank for supplying
water to the.steag%gggerator . said ter tank being det.achahl ranged

y.ar
with an Sutstlé f FT SHBPT Y PebtRh &P T sPl i) T Bt atiid "R Ya t ank
case covering the periphery of the water tank in the wall, wherein a side
heat Pnshtihgy yakee tankiiedRg #5ikst space outside a side wall plate of
the heating chanber; further, the tank case is fixed via second space
out si de

14, A high-frequency heating apparatus according to
claim 13, wherein said tank case comprises:

a body of the tank case fixed on the side of the

10 high-frequency heating apparatus;

a tank case door member movably supported by an axis of
the body of the tank case so that the tank case door member can
be opened, the water tank being housed between the tank case
door member and the body of the tank case; and

15 door fitting means for fitting the tank case door member
to the body of the tank case and holding the tank case door member

) in a closed state.

15, A high-frequency heating apparatus according to

20 claim 14, wherein the tank case door member is pulled out on
the front side of the high-frequency heating apparatus by
arranging the water tank on either side of the high-frequency
heating apparatus and providing the axis on the rear side of

the side of the high-frequency heating apparatus.
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the side heat insulating plate; and 58 12 FEB 2007 a bl ower that 5“@9&%5&07
wind to at least the first space and the second space is provided. 1

hi gh-frequency heati ng apparatus according to 5 claim 18, wherein the tank
case conprises: a body of the tank case fixed to the side of the

hi gh-frequency heati ng apparatus; a tank case door nenber novably supported
by an axis of tife bBdPigh -tReFgmEYe Rea 9 haPPaKatugnlec e idishbr tRenber

10 b ed, : i ‘he :had f
can ecopenety oryed.0sed cd WRLer £5ap %g%g%f%%%s%t Wegn fflfa%lhgoy 0

the tank case and the tank case door ne Itting neans

fitting thef ttdek taunls ecagieo oo meaber twhenhthd gipprofittiagt wednsc dsepresbetol di ng
it in a closed Sﬂﬁfe . ﬁ@grein t he, second %ﬁgge | S space b tmeen“hhehside
heat 15 iﬁ%%ﬂ%ﬁi & Bllg e B e 888 I FHRETAERR & s%;s%ﬁ‘l 13t tHeF wi nd
fromthe bthwetahk 649el 466rtRehbérdispatesedprard between the body of the
tank case and the heat insulating plate for the punp. 20 20. A i

hi gh-frequency R&&t degrappht aepsodditfgthe tenki¢ase dogiemerweRi A8 from

the bl over i s suop! Leghd apfguril SRAce.Jar A GHNBRD Lhe fhafkaobathe tank

case and tfhe
inside the high-frequency heating apparatus in a state in which

the tank case door member is open.

17. A high-frequency heating apparatus according to
claims 14, wherein a pump for supplying water to the steam
generator from the water tank is arranged in the body of the
tank case; and

a heat insulating plate for the pump is provided between
the pump and the body of the tank case on the side of the heating
chamber.

18. A high-frequency heating apparatus that supplies
at least either a high frequency or steam to a heating
chamber to heat an object to be heated, comprising:

a high frequency generator that supplies the high frequency
to the heating chamber in which the cbject is accommodated;

a steam generator that supplies steam to the heating
chamber;

a water tank for supplying water to the steam generator,
said water tank being detachably arranged with an outside face of
the high-frequency heating apparatus; and

a tank case covering the periphery of the water tank in the
wall, wherein a side heat insulating plate is fixed via first
space outside a side wall plate of the heating chamber;

further, the tank case is fixed via second space outside

the side heat insulating plate; and

58



21. A high-frequency heating apparatus according to clains 18, mherehg gﬁﬁ
bl ower is a cooling fan for cooling a magnetron in a high-frequency g %6
part. 5 22. A high-frequency heating apparatus according to clainms 18,
wherein the blower is arranged on the downside of a heating chanber of the
hi gh-frequency heati ng apparatus; and a duct blasthole for |eading wi nd sent
fromthe blower to the side of the high-frequency heating apparatus is
provided 10 in a one-sided location in a direction of the depth of the side
in an area i nclaudilegeat thehssupmbi eiowhisididcofital pesttiloe firsthise®ce he punp
is arranged. 23. A high-frequency heating apparatus accordi ngto any 15 of
Cainms 1%dd 2 shenel nptopenipidfigledientil ation vertically open is
formed on the side of the heating chanber of the bottom of the body of the
tank case; and a drip-proofing protrusion covering the opening via

clearance in a vertical direction is protruded inside the tank 20 case on a
vertical wall gg)the s%dehgf t he heathn%tchanber in . the vicith% % t he
bottom of the dy of* HE tgﬁﬁqgﬁggy 5 .lehﬁaﬁgF?gaﬁeﬁgfoﬁ éping appar at us
according to claim114 or 18, wherein a groove for dewatering fornmed toward
60 12°FEE gy 1& i iy thec &gk 1196 & &PBIRdd S§iSde to the vertical wall on
the side of the heating chanber of the body of the tank case is provided at

t he bottom of tehebbddy odf the tank case fixed to the side of the
high-frequency heating apparatus;
a tank case door member movably supported by an axis of
the body of the tank case so that the tank case door member can
10 be opened or closed, a water tank being housed between the body
of the tank case and the tank case door member; and
door fitting means for fitting the tank case door member
to the body of the tank case and holding it in a closed state,
wherein the second space is space between the side heat
15 insulating plate and the body of the tank case; and
further, wind from the blower is supplied to third space
} formed between the body of the tank case and the heat insulating

plate for the pump.

20 20. A high-frequency heating apparatus according to
claim 19, wherein wind from the blower is supplied to fourth
space formed between the body of the tank case and the water

tank.
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tank case. 25. A high-frequency heating apparatus according to claim214 or
18, conprising: a rib stood fromthe bottom of the body of the tank dAREEB2007
for partitioning the bottom 26. A high-frequency heating apparatus
conprising: a high frequency generator that supplies a high frequency

el ectromagnetic field to a heating chanber in which an object to be heated
is acconmopdat ed; a steam generator that supplies steamto the heating
chanber; a door including a hinge in a wall of said apparatus, said door
including an irmer deomiwal-frfeagiengy hewandganppatretiuer afcoxalihapar at us
and an outer door wall facing toward an exterior of said apparatus; and a

vat er Fa%léﬂ%%,”Qﬁ%x%iFPP'tlﬁepB%w‘é?”ﬂECée@oé?ingaf%p St LA ganefatper for
supplying water to the steam generator, wherein Said water tank 1s
detachably installed between said inner daor wall and said outer door wall,
and wher dlTP°SH Y wHt &7 }%Jaﬁk_%ﬁquseﬁcd’ g’cﬁ‘}‘r % Piddpt ed such that said water
tank is detached from sai d apparatus by opening said door about said hinge
thereby also rotating said water tank about said hinge and then pulling
said water tank out from between said inner door wall and said outer door
wal | o detach Zai d supplgh-fariguenay $a@iating apparatus accerding to

claims 18, wheréin the blower is arranged on the downside of

a heating chamber of the high-frequency heating apparatus; and

a duct blasthole for leading wind sent from the blower

to the side of the high-frequency heating apparatus is provided

10 in a one-sided location in a direction of the depth of the side
in an area including at least the downside of a position in which

the pump is arranged.

23. Ahigh-frequency heating apparatus according to any
15 ofClaims 12 to 22, wherein anopening for ventilationvertically
open is formed on the side of the heating chamber of the bottom

) of the body of the tank case; and
a drip-proofing protrusion covering the opening via
clearance in a vertical direction is protruded inside the tank
20 case on a vertical wall oﬁ the side of the heating chamber in

the vicinity of the bottom of the body of the tank case.

24. A high-frequency heating apparatus according to

claim 14 or 18, wherein a groove for dewatering formed toward
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steam generator. 61 12 FEB 2007

a side end face on the reverse side to the vertical wall
on the side of the heating chamber of the body of the
tank case is provided at the bottom of the body of the

tank case.

25. A high-frequency heating apparatus according to
claim 14 or 18, comprising:
a rib stood from the bottom of the body of the tank case

for partitioning the bottom.

26. A high-frequency heating apparatus comprising:

a high frequency generator that supplies a high
frequency electromagnetic field to a heating chamber in
which an object to be heated is accommodated;

a steam generator that supplies steam to the heating
chamber;

a door including a hinge in a wall of =aid
apparatus, said door including an inner door wall facing
toward an interior of said apparatus and an outer door
wall facing toward an exterior of said apparatus; and

a water tank including a supply port connected to
said steam generator for supplying water to the steam
generator, wherein

said water tank is detachably installed between said
inner door wall and said outer door wall, and wherein

said water tank and said door are adapted such that
said water tank is detached from said apparatus by
opening said door about said hinge thereby also rotating
said water tank about said hinge and then pulling said
water tank out from between said inner door wall and said
outer door wall to detach said supply port from said

steam generator.
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