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EP O 394 009-Bl1 Description Field of the Invention 5 The present

I nvention relates to a heating app%gst3 ggwgl ch is capabl e of sensing, by
nmeans of a vapor sensor, the state S g vapor generated from a heated
substance in accordance with the state . of heating, so as to automatically
det ermi ne Pperiptlamng of conpletion of heating of the substance, thereby
optim zing_the heating operation. 10 Description of the Related Art A
known heat Filg otipplarestials for heating a materi aI |n a heatl ng chanber has a
sensor capabl e of senS| n chan e in the s % enerat ed fromthe
heated fra terlTE? gﬂ‘ i H"%@ % §°"Pﬁ‘??°fs§"s ;’#
thecneat! i SRl 5@%&2%‘?9 P G e °.sg°sg§v§r%'°b opngaite ] ©
This type o% ﬁﬁi‘%?l ng apparatus is discl osed for exanple, in Japanese

Pat ent Jdnepgdtifies ofthtRelatediAiton Nos. 59-191813 and 58-127017. In the
apparatus disclosed in these publications, a sensor is provided, rather

than an exhayqhowrfreatig pdaftiius Y6 Rbdtihgd initatial ihe hEKRiRg énaidiber RaYHMBhsor daPabifh df Sdnbh
passage t hacnigbe infhe Glatedt stedim taheritatirolRe helitell materiah th this Ridwh RéatindbaritGs, Gikis
t hr ough an déetdd fron thehgatingihambs? andds thé retiredinto thethbetingiéhainber thraubibdieRrn a.r/ASeeag%O
cor di ngst 0 Thddefsonis Hispgead TR this,retiirh @ir pds€yd) gas- generated fromthe heated
mat eri al i s Shistypelofbedtind appdratad i$ disclosed; frexansphain Hepadeael Paténtitrexansineld Palilicatibn Ndse
heat ed mat &9-121B13&nd 561A7017cln thy apmecitus discidded i these publipetions) ta serisenienravided, Insileer than | Sk
of cr eat i ngnexhaustrassage for ventilating\therhéaljing dhimben dn aretyintpassagedhirough hicihairthat jasdfeen he
return passsigeedimantne heatieg ehamben thaqupingn exmegting-passage ismturnedde the dipatingichamberi Ave d

i n_p el a®i opording to this afyprgeman, thepteamgasigsnerated fian the heated material is sppsed subgjantipliindbe t o
t he out si d&amehaaledstaigsn thalof tbedea*g%me?rat %'&0‘599“19980'%81‘%'3%?‘1 heweyeg has a risk

undesi r abl %’%Wsﬂﬂeﬂﬂe chilled air froman airsu {) en| n _before the
fithe m?rﬁ in

st eam gas |s N ﬁ girptﬂ Pe ggp%gq ing ggg%
\' g ?Ké"r °'ﬁ5 t he
e %ﬁn e

Sermyn P
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when the o rsam gas
s recycle e T a“’ F%?:é A0

begi nni ng cQ b&ﬁ&ﬁitﬁthb&m mb fand &@ﬁn thIa é’gmﬁﬁﬁ'ﬁérﬂ&lof% Sn
steam ggs Jﬂ&wﬁg%@%ﬂsehsﬁug%ﬂﬂ&' Bﬁh@&énh‘& Moorkeiticted réiatieiy SdsfFbe Get%’&m-
centrati Ono&iratioh%ftﬁémmffs ihdredsét: HORVE W Siitity or4H8 Btebrh Gasls! BéMgl dedredabd t he

st eam gas iuse tbStbpplig dﬁﬁétﬂ@&ﬁdlemehéaﬂngﬂﬁ@mh Bipétidedt6 prepafdiorthie iithaating Bycleadt | NY
has been s wstionofiné chafgel Mp atal of Kebting ind 10 bé dényalé 10 Gtagnatidnof thd Stearh gaat | on  of

t he change | RIPiAE5150434 desabed eclihiing@ppatanebsvith dwdasxhalist paysagisand dtempératira sénsor i f

t he st eswm geexf thélpaskades. 150434 descri bes a heating apparatus with two exhaust
passages and Agcardingiethe present igvention thereis BBvided adealing efperaigafocapaeticafydwatingiamg- t o
t he pr esenteridlinaseprdanee withdate dérived froma sthan senshrfersensing sipammgenerated from the heated ma-

aut omat i cafergl, sqidappantius.comprising:cy teating ichamberde whieh-reld meterip tejbe heatge isidispaged: ao air o
st\eam sens 8yPPiyiag 099@%“‘ ghswhich gir {?émﬂ*ﬁltb@(ﬁ" F'F W‘Y‘F@“%‘F'@Ga'mﬂ!w?@“ andd d
appar attfs & P4"§§°H '"géh"ﬂ@ﬂf"f“ irds fligehrsge !d('}e‘ﬁ'ﬂﬂ eambar; charaginiseddn o
i s di sposefd ?la%?F' %‘{:?EF Pﬁ“ﬁ hWH‘P'b o sip °’§ '“ hsoted 1y

ai r supply g m? ustope mgd an{ t:zb SIt inp ge for ot
gﬁ:%g?ﬁt 2 é Ls frgupig in rh r as é? éi:po iol ggggﬂgﬁ onal ﬁes
open| ng thEé? sQ: |o n‘i‘d&f’e&ﬁ:sﬁ: s xﬁé% mat’ erial caﬂ

fed to said $igaigasparaln ac'aaa cesmq HeioR B M "rmntrem;ah £fon)

| evel abovegitdd a&bolsafbﬁﬁuﬂst.méé.me a.uatn ORFBArAd cahitliokySehsd di &%Eske%ﬁeam
Sensor i s déckdasesif thelabtodrl oftleamBaSRAAE by Hharge T (B0 orhodid Sretietteftbl rﬁahn‘aﬂthds air
suppl yi ©0 ekubiitg serfs the siate oftASHealIR olthy heaBd Matdfil, tHiue Bnabing Wshsifgithb Sifte of the heated

Cr 0SS- sect matefidl witioatdeldf thepdby Realisthg GevaFinigicof iti heatbisihdatétal satH as facasifeased so t hat
sai d passage The steansfransthe b@ingmateriattinre aiterith the secirel LMY ofediny ismgt miged Witk cold
suct i on neainfowingifron) theain swely erkningto ke fitst edewshabening s th4t thepamperatyre ofkha heateg) ma-
appar at us ferial garchersdraad withaiutdelay bycthestestesensor. Stagnetionoof thesteam firf the steamedepsopis eree nt
the st e#m mdmmeﬂeq siepmuRensgr ie provided droromendnieagion with the secand gxilaust opening unlike the
heati ng ch&W8 heatingppparaiusn whird the aleamsensariy provided inthereiuin passagepsedbat the serger can
account of %@%cwgeegﬁw&%geaanw@ @elg¥n the state of heating of the

heat ed mat er i T4f iNvetigpwilkhg d Py wekheEREe i with Pattisulasfefarenge f HigAraagPasying he
heated material, thus enabling sensing g he state of the heated nmateri al

wi t hout del ay, thereby realising good finish of the heated material such as
foodstuff. The steamfromthe heating nmaterial before entering the second
exhaust opening is not mixed with cold airflowing fromthe air supply
opening to the first exhaust opening, so that the tenperature of the heated
ma- terial can be sensed wi thout delay by the steam sensor. Stagnation of
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EP 0 394 009'Bl1 drawings. In the drawings: Fig. 1 is an enlarged front

el evati onal view of an enbodi nent } é@eo g omati c heating apparatus of the
present invention; Fig. 2 is an exg 8 c?% spective view of the enbodi nent
shown in Fig. 2; 5 Fig. 3 is a bl ock di agram showi ng conponents of the
enbodi rrentdfsmmmntmdﬁwg‘ssl Fi 4a to 4c are charts showing a change in a
st eam sensor Figi yaan enlgroad Spatel 0'13!)“?"7 ofen grbagingntof the aytpmatin beatingrarparainof theh own
in Fig. 1; Fpgsentinyestion: | ow chart of shovm ng the operatlon of the

enbodi nent sh vﬁst'h pI"""“I‘—’? viey % of a part used in
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DESCRI PTI ON

of the heati g ARRRE séclorB G of Ardiiar dMblodimbrt B the mtmvaﬂmaad on has a

heati ng charrbrgé 18 to'f2iafelbriafge MRANGREioAAl vieWsof WkErSAt embslinen. door 11 is attached
to the front side of the apparatus to open and cl ose the heating chanber 1.

An air UuppESCRIFBON OF THE PREFERREB EMBODIMENTS | of the heating chanmber 20 1
which is on the right-hand side as viewed in Fig. 1, at an upper portion of
this wal | ne®efetringtodfigot, ard dmbodimént bfshe hexting appiarabsm inracevgiatcewith the prewstit invention hasl |
of the heaa heatingchambiset whichispehediatitsdnantiside A debri11 isatiathed tolthe frant videofithe appardtisy .
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not r eachewtefnyl stricduré) npeicula tHei ficsn @tladst apeniny 3. Stedm gus denshitedifond FHoheed rdtstialen |
al ong veai clersttifesectindexhausbopeniny ¥cid fsigaideddl a @scond exhaustiguigetii4, avent pipe t15) @ fitsbgxhauat |
of the heaguidegé (bfarthEig. 3and d secrnd exhwstiguided? .o as todpe tiochuged to he elktiaor aftep makig and
a control paldiwithe het-sankitivesprface afttiessténmcendor Elre suppiof eitithtoughs hesir subrly dpering2nall
st ruct ur e, is jeffected by 2 cerlieg blawee 1§ dsrairsurphvtreears whighdsispgsed betidcameny inwhigh plestrirale d

f aLm t he heampenentsaredispesed. Ihe airjmiuceddy theiblower\8 conlch hightvaltage trayystermen 49 and amgi s
gui ded By -aetrgmmat@smmgend@ww tqthe a'é?"mﬂpefmgﬁef thesheatingehamber 1vigheaisadialing de
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by the bl OﬁéﬁSm ﬁ%oﬁerﬁho lcN rﬁﬁ%dﬁftﬁ@ rﬂf gtheSfiDa. Jon
5 as heati ﬂﬁsm%uﬁﬁqleétﬁg itthe'RatertaPo. rhEhigh-voftaga ﬁéfoﬂﬁ&qb fod suppifthg ﬁl attd ng
chanber 1 ibtha 8 a8 idbontrdied bythe Slkput SishalTRENIRS rRE means 24.hu thb$na§n eterl $ERL | C

sectional {we me%ei i8.Wbiteloty.EG Atfoflédi i the WiNng idBKs 4] TAB Soofkg fdnHidick FERSY IEddhtfolled
shown in Fiyghe dutriit signaBroRyRadriting! feakd 24 bo ds3o SUPPIVEIr foFlcodling EHRTagRctioh 5, AReAhmp/ 222 W.
A t ur nt abl end2te highsvoltapeiRensfagnen1gn Bikialk throdutelintadhe Beatitg dhsrmber tssiives Bisd donveying
cent er of t hipedne fot cangpyind theisioam gas géinpatetciyma b leated matediabiathervytside ofitiss appdratas Tiee at s
the mat er i kigh-vbiage Graiisformeri1Agheeoolingibloveni8tahd the hirnjdblef matey 28 pie\condiolisd by the didmger
as wel 1% gsmeang ighZn tuegyris gontralled by seritalpigniledeliveradfiomla controkunigé.pr ovi ded on a
wal | of the Khagifcp °@Pﬁ§%@9‘"®d imtheeviginly eftteegoeling blowes 1 isiadeptediteecontedl theiflow ratp i s
rot at ed bya"ﬁdt’?ﬂ'?l'l f*ﬁlﬂl’éhm)‘tyd?eweﬂ?e operation of which is controlled by
t he out put siTBhall suprligdhysheliower jfjntatheheating champer 1icairips the, pipain gas gpnerategifrgmn dhe
during heating of the material 9. The Iy gh-voltage transfornmer 19 for
suppl ying high voltage to the nmagnetron 5 also is controlled by the output
signal fromthe drive neans 24. Thus, the magnetron 5 as 50 the heating
means is indirectly controlled by the driving neans 24. The cooling fan
notor 18 also is controlled by the output signal fromthe driving neans 24
so as to supply air for cooling the magnetron 5, the lanp 22 and the



3 EP 0 394- 009 Bl heated material 9. Two separate exhaust passages are
available for this air. That is, %l r@h &@aust passage extends fromthe
first exhaust opening 3 to a first 0594 & opening 27 via a first exhaust
gui de 26, and a second exhaust passage extends fromthe second exhaust
openi ng 4 theated materiolR Twit soparete gxhaushpassages graavpilabletin thissaie Thatis.afind exhau Bﬁswe 14,
t he vent piegendsfom thedfirstexhaust apening 3 to @fmteec@eeamins RE via a fighexhaushawde gﬂi’ﬂe
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t enper at ur e1pe\adte Gelitdr a Uslayl M @2 thE &onirdt pahel 10 hEEURIE signSSto tHeAkiviy hieahid A 1KERebly N
the state aperhthg theawighskonBiotbit e nhteriddand roReingihd Bmitabid 26Ny nore. The steam
sensor 7 usedwhén ddanssr sigibiGdin i steain 86136708 dblivdfed 2o thy éontdl Gxfitierthréugh ke &Bribr.sighiien
heat possegsasssiny medrd 29! cmnter didcriyinaad af fiet discimihdtiveméame e dithirod first ppddetSrmired
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generated when the pyroelectric elenent is heated. The sensing signal from
the steam sensor 7 is delivered to a sensor signal processing neans 29. The
sen- 45 sor signal processing neans 29 includes a |ow pass filter circuit,
~a high-pass filter circuit and a signal voltage anplifier circuit which



control unit 6 has a storage table and conputing fornmul ae for selecting a
plurality of threshold values in ac; S%ﬁaocsg_ldance with a content recorded
in the first recording means 31. A scrimnation nmeans 32 of the
control unit 6 discrininates the sensor signal which is delivered fromthe
sensor si gl yiteaecadthguaniteef the signalgdiseriminatedand confirpeciat hesesvndistrimination ineesrs
el apsed af t%€r the start of heat| ng so as to confirmthe signal voltage and

to measure t 5 gng| vollage E'E}HB" ‘i"é@%f‘iﬂ?hﬂ ngipgsignalzerordad in the sec-
control ,un | h Sh°'d ewmgtv the tgr?atolqﬁelptt&geem d
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| evel of t Beshowsiirstbe followingJhblélr om t he st eam sensor 7 is changed in relation
to time. 10 Mre specifically, the axis of ordinate represents the |evel
of the sensing voltage signal while the axis of ab- scissa represents the
time el apsed. Wthin a first predeterrﬁ'mtlirre bet ween a noment [err] and
a \wermen® T2, the first discrinination neans 30 reads the maxi mum val ue
[err] of t he sensor output |evel as a seomdition gnal | eCendithon 2al ue Dm

i s recorded i Finet recordedgcapiantsl. THereshaekdiol d sel fbreshoddans 34
then se- lects one fréf a plurality of threshold values in accordance with
the valye Dmrecorded in the first recording 15 means 31. These threshold
val ues are sel ect efd< foal £x@npl e, I n accopgdapce with one gf fhe conditions
1 and 2 shown in the following Table I. TABLE | Condition 1

Condition 2 Firstb €« ®vorslecl cont ent Dm + B Threshohde B

Threshold [err] 25 In this table, A B, C a, b, ¢ and d represent

const anés. Expl an& io®PMiF |[dbe made of themcbr@ition 1. MmadBng Qo the
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