;e3e$hz 6T$n Z P27747 1 DESCRI PTION REFREGERATOR 5 TECHNBI CAL FI ELD Thi s
invention relates to a refrigerator having functions related to cooking.
BACKGROUND ART 10 A lot of research on food pregervati've@unction of
refrigerator has been nmade for a refrigerator. Anong the preservative
function, P@Tf4fFast-freezing techni ques havelbeen devel oped for storing the
food without sacrificing its quality, in which the food is quickly passed
through a tenperature zone of -1C to -5C a greatest ice-grimm r
the food. Meat and fish are therebypdoRtpreiNfor a |ong tlmmmlmmmmmr
dripping, securing a high preservative quality. Mst recently,, deyel opnent
of fast-cooling function of a hot food and a short-tine-chilling function
of beverage of a roomtenperature have been made, adding a

cooking function to the refri ger aRMEFRPSERATOReENt i onal teumummmﬂm@'ma
refrigerator for a cooking device) not for 20 a preparatory co%%(gg evi ce,
one can refer to Japanese Patent Unexam ned Publication No. H4- 3 n
this technology, a food material is frozen for a certain period of time and
is imebsed in seasoning |iquid TECHNBEOAL&TEEIAt ure of the food is
raised. Wth this treatnent, the seasoning progressively inpregnates into
the food, and aThis kihgentsomamdateCotestai trefrigemator hevinige fandionsgreletadcdoi s
explained with reference to Fig. 13. Refrigerator 101 is divided into
refrigerat ioﬁgk’@drrpartrrent 102 and freezing conpartnent 103 by a dividing

wal | . Low-tenperature cooking chanber 104 has shielding material 105 around
its outer periphery, and its front 1 P27747 2 opening portion is covered

i th hi d- d 106. Cooli [ [ d of 107
Compressing 1etri gerant for 11 quikOROMLLARTL: 165 evapor ati no the.
| i qui dgt.ed refri f | i Cool _ai duced | devyi 109
s For dlbly cent R TessbreBr B At PEep LN Bhaer TSog bR bhihess
ai 111 ow duch, 3 3o by 8kt sdhh Oer ablGe HADBLRALGL. AdRGARCLL QYR DRAL AL, 113

are placed on upper “si "1 ower W-tenperat ure- cooki ngcha

104, consti tIefohﬂ%eg' er?eﬁz'gngeéha \ﬂ-feg?loééé : foﬁ;sggﬁh-g NheP g{bﬁhg’éﬁlﬁhﬂt SabAficRg! itsN9 up

cooki ng tenperature and tine ach teri

| owt enper aguHlRyCROKhi¥h-thaob@ ks dRftklyVPhadset thsosdt a t0mpRrataite 26k 6@t €
t enper at ur e managenent becones possi ble for each food. Thus, when food

material 1lfp 5L @@@ﬁegmidec%yoweﬁ@%ﬁé 612 tE® d6dd1g- Mleatbad M ar@nBerebye and
a

tenperature for food materi 115 is set wth operating panel 116, the cool
ai r pradgucegtordd fooalleng tidde without duippling] sbyudng alHighptieskiOativisqukdity.

| owt enper at ur e- cooki ng- chanber 104, freezing food material 115 for a 15
predet er m ned pévbstdrezbntly,ndevadabmemts bh fagpicashing fenatiaf of hehdtofodd neatdeni al |

t hereby preparing a condition where seasoning may i npregnate into the food
materi al . Sthortéanerghillimpfunciien dfbewerdgeaferwom teraprratu® kverkegnimgdelevi ce
114 heat food material 115, facilitating the seasoning around the food

i npr egnat esadHng apepaBary qepking fyncsiondg the yelrigesptodnol ysis of the food 20

NOUL Nel of 881 Lon S0, SR2200L G | TR Canal o5, 10, iy L 000 PRI no o
TELer! Sl T S8 RAGORRG A LR TG, RSN
space’ s | of Bl NE" HETSIBY < e Al RS B Be Pl P RCe o
| ove 1 omper 2t G Bc poPdy BT UAEE anf S5 TEAARRAE, in SEAIERL Bguidy and thep o
time is reqmfsrat@ref veeaR H6 fiQ0daisbder eVRhe tRis? treatment, the seasoning
progressively impregnates into the food, and a pickle is made. Constitution of
25  the cooking device is explained with reference to Fig. 13. |
Refrigerator 101 is divided into refrigerating compartment 102 and

freezing compartment 103 by a dividing wall. Low-temperature cooking

chamber 104 has shielding material 105 around its outer periphery, and its front

1



P27747 3 user has to wait for long tine to make the pickle. Moreover,
because the food is frozen then thawed, water content of the food is
separated with the plasnolysis, running out of the food and start snelling.
5 Further, because the fieeze/thaw cooking is |imted only to nake the

pi ckl e, th®@Xiid&ze/t haw cooki ng function is 2ot effectively utilized for
other food material or food. Still further, because the heating devices are
pl aced in upper and | ower sides of the cooling chanmber, power consunption

for freezel WaleP ' ?cf . r .1 ef to
save enefgﬁbgm%@(%%ls%%geﬁﬁlww r'g?)rgi %@?gltdoér? h(%‘t\}’?lr?é ‘g‘{‘)é%gpuéﬁgg
device, a Sﬁigog&i HE¥ARBrdIREE 109 cBRDrELaNE PRl QR0 I R dRion'Rh & Robley
frozen or mldly frozen by the cooling device, 15 and a freezi ng/thaw ng

cooki ng comnpoar atifig! thedliqiidatdd gefRi@rdite £ dbolidgt Nodl eaf p#bdsednppt ed,
I s provided. BRI EF DESCRI PTI OF THE DSRAWNGS Fig. 1 is a longitudinal

view of a reokingdevicen1@Y i forefbly genttinto low-tdmpaacndadeRing-¢haekemmbar y
enbodi ment 1 of the present invention. Fig. 2 is a longitudinal view of a
mai n pobt i dhreighair@bdwidiet 410 byiair-bloaerddoc e Upipeh hexteril 2 aynddowes heser 2 of
the present invention. Fig. 3is a front view of a refrigerator in

accor dance M3t brexdapddaron epperlisidaitar®l doweheige ef clow-temvpratwe-codkinfg-g. 4
is a front viewof a refrigerator in accordance with exenplary enbodi nent 4
of the preshamhenidd; canstitRtigg Ieatingdevinegildudi nal view of a main portion
of arefrigeratgr in accordance with exenplary enbodi nent 5 of the present
invention. 3  ©perating nangl 136iis far peftine: weiicheling tempsratareand Bmetfosn of

[ nventt on. dach ot RGERRE fi Qi e i coaing FhasBhas K- ofVith This et
ir ﬁf,;'n? flr ﬁt O&p,i ah %%quorpdr%}%ete%ﬁe@agﬁ(r%nga%g er%ggg %ie(%englés 17)os%fiblte r‘f‘gr RACR %‘éd.
Thus, when food material 115 is placed in low-temperature-cooking-chamber
104, and time and temperature for food material 115 is set with operating panel
116, the cool air produced in cooler 109 is circulated by air blower 110 inside
low-temperature-cooking-chamber 104, freezing food material 115 for a
15 predetermined period of time and causing plasmolysis of the food material,
thereby preparing a condition where seasoning may impregnate into the food
material. Succeeding, upper and lower heaters 112 and 113 of heating device
114 heat food material 115, facilitating the seasoning around the food
impregnates into the food. Thus, freezing causes plasmolysis of the food
20  without help of salt, and the seasoning impregnates into the food, making a
sodium-reduced pickle. By. creating an environment in which the seasoning
material may easily impregnates into the food material, cooking time for the
pickle is reduced.

However, in above conventional constitution, refrigerator’s function is
25 ]imited only to making a pickle, so a dead space is left when the pickle is not

made, and a task of inefficient use of refrigerator space is remained.
Besides above, because the low-temperature-cooking-chamber is placed in

the refrigerating compartmeﬁt, time is requires to freeze the food, therefore a

2



5 Fig. 8 is a longitudinal view of a main portion of a refrigerator in

accbrdance with exenplary enbodi nent 8 of the present invention. Fig. 9 is
a longitudinal view of a nmain portion of a refrigerator in accordance with
exenpl ary enbodi nent 9 of the present invention. Fig. 10 is a front view of
a refriger &25f4iin accordance with exenplary 80 enbodi ment 10 of the present
invention. Fig. 11 is a block diagramcontrolling the refrigerator in

accordance with exenplary enbodi nent 10. Fig. 12 is a timng chart show ng

actions inePRkE fwandok %%%qumMmrﬁgﬂg§es of the refrigerator in

accordance wth exenplary ment 10. 15 Fig. 13 is a longitudinal view

of a conventi onplore6¥dr BEEALsE the IEdd\id-BldzER TRERRA I Oy dbEESRBED of the
EMBODI MENT Exenpl ary enbodi nent of a refrigerator in this invention is

descri bed Heskiinaleparatetlt Withetks @N&smblgsidl dvnndisy ovetd tied fetrb amidobtaan of
sonme 20 constitution is omtted so long as the constitution is the sane as
in a convenimaliag. refrigerator. The refrigerator in this invention includes
a refrigeration cycle conposed of a refrigerant conpressor, a refrigerant
vapori zér and aFuetherchedaangthe fraeteddiamncpokimeisilahited ohlydiongake tham
urethane maintaining a tenperature in the 25 refrigerator, an air bl ower
ncl udi ng @igklepthe fraspedhavacolsig function, ismat eRbetiveliusizeddor othet feeting a
therm stor, and a cgontrol circuit controlling operation of the refrigerator
based on prléa@tl’bﬁ\rlﬂil‘rf@di-terrper ature and tinme. However, because any of these

tit t ti 1y, d, 4 P27747.5 det ai |
ST SRS AT N P X
Enmbodi t 1) Fig.,1 i I i tudi nal vi f a.nai ti f .
Copouh et s, Shaed R i B, e
i ti .o | Fig...1 . -1 th Ki
et 0 e RSB e B MR R O

material 3 around its peripheries. Case 4 is incorporated in freeze/thaw
cooki ng conpartnment 1. Airflow duct 5 has danper 6 halfway inside airflow

duct 5 and is openly connectgehmpaf FHR ANV ION conpartnent 1. Cool

air produced in a 10 refrigeration cycle (not illustrated) is discharged

into the conpar tABefrigithtddf h&eRly Al doollhgCAMGE AMdabing d6¥6S Heatirigh@ndn air
flowin the conpartnent. In |ower surface of freezel/thaw cooki ng

conpar t mentthhwifigdi fodi gt twiBich i§ Hhizeh dir 1811QHT frotbn be dhe todirg Aevité,ng
device preferably an alum numfoil heater is enbedded. As the heating
devi ce,15a rad anfrebwiagithawing cookging tcompartment cooling, heating and preserving

the food after heated, is provided.

BRIEF DESCRIPTION OF THE DSRAWINGS
Fig. 1 is a longitudinal view of a main portion of a refrigerator in
20  accordance with exemplary embodiment 1 of the present invention.
Fig. 2 is a longitudihal view of a main portion of a refrigerator in
accordance with exemplary embodiment 2 of the present invention.
Fig. 3 is a front view of a refrigerator in accordance with exemplary
embodiment 3 of the present invention.
25 Fig. 4 is a front view of a refrigerator in accordance with exemplary
embodiment 4 of the present invention.
Fig. 5 is a longitudinal view of a main portion of a refrigerator in

accordance with exemplary embodiment 5 of the present invention.
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15 can be used as long as it is installed in a place other than on dividing
part 8..Food 10 for being preserved or freeze/thaw cooked is placed on
heattransmtting plate 11 nade of high thermal -conductive material such as
al um num Sensor 13 controls tenperature for cooling control and heating
control. 20P2®E¥7 working principle of exenpldary enbodiment 1 of this

i nvention is explained. Food 10 is placed on heat-transmtting plate 11 and
stored in freeze/thaw cooking conpartnent 1. Food preserving tenperature
zones include a; ' : -Of - il g ing
femper at ur o zond Bre SypuRErat g e of Bl oLt sckiberdiofl fedf daald

chilled terwﬁhaé)géﬁﬁ)l gﬂﬂ&diﬁ;erﬁ%fith%ge%ﬁ:ﬂ%‘%ﬁﬁrg“ ng and vegetabl e

preserving tenperaturée zone of abou a W ne preserving tenperature
zone of 8C. The mgol7 @ 1y Mﬂ?ﬂﬁﬁﬂal‘ Qi fT £f b aenRtion 6 &l feft@bator in
illustrated) is sent in airflow duct 5 and is di scharged out of discharge
mout h 7 f or agapddritd Witk dxdiipldry enf?ddTénb7 BtiREprBe it BiRAtionsi de hal fway of
airflow duct 5 controls anount of cool air flow and mai ntains tenperature
i nsi de the conpafights W Idngitwlipsle viw aifi ¥ emabimeitibir 6f horefriperatorend
food. Heater 9 placed in dividing part 8 is utilized as a tenperature 5
conpensat or accorddreeprith exsnaplarg eimbuciment B of tlenpresgnt eneatanur e from
falling down by under-shooting especially at outside the freezing

t enper at ur e zoneligTHe ipreedengitudinel Wiavctafoa i reirtionbof, aswefrigeastor bo
that it may select, not just_a single tenperature zone, but one out of
several tenpegosdance wishexempjay empodiment §@f thepresent nventioleze/ t haw
cooking function,, t cool, air produced.,i.n the 10 refrjgeration cycle (not
i |'lustrated), sehig 19 Wi # fironb wawt o aaneéﬂa?r@é%%rg@&cwd@%ee veibl | exgmpla

di schar mouth,7 freezes.the food to be freeze/thaw cooked, then heater 9
pl aced dfth H%elﬁa]'(foéh@tﬂﬁ%eq%ﬁﬁvqlﬁm' Wien the freeze/thaw cooki ng

f ion | the .f on. | i t ched . the p iye._ .
functi on,  whor o Fife 11 dod sk eefvddopbRRg Uil o Bieb Lo RERERIBRINE vith s
f th ' f about -18~, the nild-f i
Cermor at ur e SSRELRT BbsiEBEER. S {00 Snperature zone of about - 1C. fhe
chilled tenperat Fggt? 12989 t%ixg%)&%trt %HO\ZI a ﬁgﬁ{s‘iﬂ%@é‘ci aﬁ&'@hé@ﬁg@’@&%ﬁ?' e

preserving tenperature zone pout a he W ne Ppreservin

tenperature E%&@@sé%qu%ﬁe ré¥eigleratol th hé@edHddehdith €RBIIpTAy SmBOEAdrtCH. | Y |
expl ained. Food 10 is placed 20 on heat-transmtting plate 11 and put in

freeze/ thaw cookFfyg 18a8RA6HgIRNdInal vidWerflaatveatibhdlsfefidgsiagsk. by the cool -air
di scharged through cool -air discharge nouth 7 until its tenperature falls
down and freezes the food. Wth this freezing treatnment, noisture content
in cellular tissue of food 10 is iced, and its expanded-vol une pl asnol yzes
the food. Fol | owi DETALFD PESCROPTION OF PREFERBEEDENBODIMENTth 7 is
stopped and heater 9 is energized. Heat-transmtting plate 11 transnits the
heat of heater 9Exemplany a@bodimenthef 4 gefrigerathaf mothigdinveption 19 described

sof tened, pl asnolyzed by freezing and_ | ogQsi ng the noisture cantent of

cel lul ar ti hetenafipy walyrxefersneg ok r(dmBRaANEH ok Hetadlsddideseiption Oheseme
P27747 [ food i s secured. The prescribed,cookin ondi.tign is referred to a
ctate whlr o CPRURHIEN 4 GIked, By D08 FRgReaBPBORHIGY ieniTie SRR i 8

Chi nese cabbage, .carrot,.onion and cucunber, is dehydrated and softened as
if it is ruﬁBg%é%qJW%%ﬁgeﬁ?ﬁ?nexposed in water, but not dehydrated and
softened by salt LE . 0 - G i L i t he
condition is ref g‘rhgerafrf%quggglgttgsmﬁé’?gﬁ@%gﬁér%g%% g&?ﬁ%@gﬁgé’gé@@%&ﬁﬁ?g

Scasonino. ey PRl M Lo ek O0CL By i bl Singer

i ncl udi ng yog the conditionis referred to a stat

MDi st ure Cofeafihg MabePaNALIRMAidoh oAl WdtHéhs HIBRNERINGSS thipbrdthRe YAGMe!
gets a new sensory taste like fresh cheese and the raw creamis ready to be
processegg | Fefriftaatbrese Ridt bedwed tilcludidd ea Cprbpal-fn £8d dasetrob@sfarl, ha
cooling and heating cycle accel erates the inpregnation of seasoni ng and
wat er into ftenpetftuze dehsér indadingnz ribdunestoni akd e eontaol anxduis tdnteelling
sensory taste is sinply prepared. Because the softening is easily

operation of the refrigerator based on predetermined temperature and time.

However, because any of these constituent members are conventionally used,
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15 facilitated with the cooling and heating cycle, it becones an effective
prelimnary cooking treatnent before actual cooking, therefore cooking tine
is reduced and energy for heating and lighting is saved. The cooling and
heati ng cycle needs to be repeated at |east one tine. But, because several
times of r®@R&T4Ti on increases a degree of infpregnation, an 20 appropriate
nunmber of cycling can be selected for food 10 for its kind and cooking

pur pose bal anci ng a degree of inpregnation, a desired sensory taste arid a
process ti Beraifel 1Ak IR GRA'NEEMndt QBLLARIAH BPS1LGegPeC! 11 ed to be the
freezing tenpérature zone. ver, 1t rsnot always necessary to cool the

food down t@E%eﬁngﬂa@?ErﬁﬂéHiHe%%zﬂ)ng process can be suspended at a hi gher
e

tenperature int reezing tenperature zone, or at a tenperature in the

m | d-freezing _tﬁgg?ei 3k W QoBSIEdineD i vabwi §f @r eidiAr pbition fCa Riffigerkto An- SC
dependi ng on kind of food and chilling tenperature of the food). An
appropri at @cefkh@gwithrste ipdiryedmbodin@nerl of the P2ésedt iBvestiper ature is

obt ai ned by choosing an ice-crystallization ratio of the food and a size of
i ce-cryBStal grdwnshownr fre Figool).a Hrawéi-typeaseszeltbasuseolfing epimmprtwmenelatsur e
is not extrenely low, thawing is easy, therefore the repetition of freezing
and t hawi ngeqsippkd wvithslpob 2Aandds suirbrthdetifey insfulatgeg ahaterial aconathatse

wi th exenplary enbodinment 1 of this invention effectively uses the cooling
devi ce cool pagpheries.t Héaseodlis dncorporatad dd freezefidhave fcpokjogaciropayrdnd 1.not
illustrated) and sent through airflow duct, 5 to be di scha;ﬁged fromcool -air

di schar ge métflow dughd thas ¢h§ halfwer mside ayilavt luskdt andogls openly
accomodat ed i n diyi di par t 8.Qﬁ5§cause bot h devj cea %}0 are effecgtjvely
ised ot onfgnnested e Sredelhon PRKIRE FORRIIBERL s COPdhr A Br44RE el Raw
and t nd0cooft Fereiet Furl REPoBisr AR AR pre ey SonEme i o
f | e. . ti gy . f f

cool ed. "t he Fudh: BistRONEdRbRC SR BRARLFARRSAR U e BBinrfllaRE O e
user 1s recom‘iﬁ%\%} Quﬁ%{?‘% %% ir‘]}t%e%e‘?ﬁ&&’%&{iﬁ%C%I%%&Jgg&neﬁpﬁgtgf%{ivid!?ﬁgg'ral?t:?. 13

freeze/ t haw cooki'ng conpa I'S surrou I nsu ing ma

preventing flﬁa%iv\il\c}(.inggggalftﬁ R&ntf BPh RO WERRE  pldsrab® APAtumBhieR #5111 ce

just boiled an a up or put 1n a lunch-box and stuff I1ke a potato
for salad omegferoRicbdddedNanBuyhe HeatihicCdbviRed w¥idlid R EBate@d)r 4 enaBdtron S
stores straightforward in the conpartnment for cooling and for renoving
heat. Tisus, cafdehased annigods ftds iastalleddn a plake otket tlam bh disidirgipadt; 8/ s
added. Freeze/thaw cooking conpartnent 1 efficiently utilized and an added
val ue of th&dodf nDgésratbeing preshr@ndedr frieeze/thakotdookeédniss flaceda drertpmtat ur e
of 25C or 25 nore. Heater 9 placed in dividing part 8 is used as a

t enper at ur e tramyeiitiagoplape cllemadey of highpthearmaleonduptive miatemaksuchaad ve
function, especially the teng)erature drop by under shooting outside the
freezi ng terflominume Bensor 33 cophrpim emp@Egture fur peading conrtral apdpkeating i zed
as a heating device in a defrosting function. Being added the defrosting
function, f re@8H8Lt haw cooki ng conpartment 1 is nuch effectively utilized,

f h h i h ded l. h fri 5 .additi
bbove. 2Bodor 7 eHtaRorEoesRrRrE et etPERogh atpdonent doob iR dnvEnSRR i

t t 1,r. i ff f i st t d.
ST ATt B AR R o S DL S T et A
instal | ed 'ﬂe%thﬁ%'c%ﬁﬁgﬁgﬁ?ﬂnlﬁgﬁn@&tt he dﬁad&%rgg&%iﬂgtteﬁﬁafa%&fee 20hbd

cool-air flowin case reezel/ thaw coo
include a freezing temperature zone of about -18°C, a mild-freezing temperature

zone of about -3°C? an ice temperature zone of about -1°C, a chilled temperature

25  zone of about 1°C, a refrigerating and vegetable preserving temperature zone of
about 4°C, and a wine preserving temperature zone of 8C.

The cool air produced in the refrigeration cycle (not illustrated) is sent in

airflow duct 5 and is discharéed out of discharge mouth 7 for cooling food 10.

5



10 conpartnment 1. The device is preferably installed in an area where the
cool-air is circulated such as in the nouth area where the cool-air is
drawn into the conpartnent. Still in addition, case 4 placed in freeze/thaw
cooking conpartnment 1, being coated with an antim crobial agent or nade of
a material PRET4di ng the 15 antimicrobial agefit, prevents propagation of
bacteria in the freeze/thaw cooked food. Any container specialized for
freeze/thaw cooki ng function in the conpartnent prevents diffusion of the

odor by conbg el BhHIRECPRE RIS AWy BR&EAbWAIRE 5 rdls ahdount of &5l @k b, D
the antim crobial agent or is made of the material including the

antim crobi ghd agaiitai $ethbeshtard Andidel ABe RdoRSRrAlen® Nwithi Oa tfiesdRative
Exenpl ary Enbodinment 2) Fig. 2 is a longitudinal view of a nain portion of

a refri ger atepiipdrat@ector dheclgerd fobdexenpl ary enbodi nent 2 of the present
invention. Fig. 2 shows freeze/thaw cooking conpartnent 1 is positioned on

top of freezi ng BéateonPaplavedt idddividimlgi nartie8i o dthlizesl iasstaaltearperatuaeback
side of freezing conpartnent 14, and fan 16 is installed in an upper part
of cool ifhg ceupewsatér in bhe presevvative fandtion pfeventhes tgmpérasureofrbmafalling
produced by cooling device 15 with frieeze/thaw cooking conpartnent 1

t hrough ai r loww ljusmndsr-ghepting especigdly a47outgide thedragaing tamhpearatmes 2080
freeze/thaw _cooki ng conpartnent, 1 is positioned on top of freezing . .
conpar t ment T'ha pPaesexvative fundtioads iprglerablyaswitehable £0 that ®immay seleet, ot dwsthe

short therefore.air flow resistance is small, sp that &he cool air is
ef fi ci ent | y2SHEle temperaturs m%gnbaae oyt gﬁ%f@?ﬁﬁ*ﬂe@w&a WERRES T {When the
t f f.ood .f ast, ,duri | f [t.h

cooki ng. t hEHEIBSTHEB R 1] % frepee/ ek egPkimes Hngit, dbe gl by praciceq ipohe

h : ) ) ) : e N
"1 acool GanEerRrRidn EF g Midrobipen i abh e 4 Riecllah il 087G 5
shows t hat t:&ﬁ-eat%f Afth %g%fEHSﬁﬁ{ "?'Ex%'e%@@ﬁlecf&?ymsFbe%{eéz@ﬁh%@%oked, then heater .
freezi ng- conpart nent i . 1 ce-making conpartnment 19, an freeze/tﬁaw cooki ng

conpar t ment glyj,ang ihh&ibidiﬁg IR’ S ithAts! P EARE UrWhéA heC RRERGhaRP cobkingdes

refrigerating conpartnent 21 and vegetabl e-storing conpartnment 22. First

cool er 23 i SuRGIATRRASE eHe RihdtiodssisRatdHRARReats Eike pruteraltaifanctidn, apHere
second cooler 24 is accommodated in 15 refrigerating-tenperature zone

chanber 20. thé fsdd emoberpréserved Satordd ofithe vappeaitudd zorepeunbiitiee Gfecaingut
-30C, a low tenperature to cool freezingtenperature-zone chanber 17, and

second &dol ¢empdritars ednadf about\-aB & athieamiltlefimpering tempbedtwee nomdbofiabort -C
and about -20 C, a relatively higher tenperature to prevent dry up of

i nsi de t he SRantlher ientbroperetimzneend ob@bot pl €5 etheachilledf temyterature| zonehoh
constituti ong freiie/thaw_cookj ng conpartnment 1 is cooled by first cooler
23. Wth thiabout Adnddeerefricerstingsand jthgtvegetade preserxinstpraprratengezone of
evaporation tenperature_cools freeze/thaw cooki ng conpartnent 1) first

cool er 25 23PeH g&?@él%@@@f@/rewngjmpw%e e é&&cooki ng function,

whi | e second cooler 24 enhances a fopod preservative functian. npl.ar
Ebodi ment ) P et the BpeppERaw goaRine Ssrraticn b FEp el dikodriiERauaid
exenpl a 10 P27747 11 enbodi t_ 4, of t.h i ntion.  Fig. 4 shows
that 11 &lzoAPriitseRomb oS BRI T et Bhg i TPeRREAY, SRAHAR Pioarlydel Tng
conpart nent e g ring,. conmparit 1%@]-_2' G t
18 is pl ace(;ﬁfjen eg fvée_gg%tgﬁoge-dngrﬁhﬁgc@g%rd %gn%%%g%thﬁ Stb%ﬁ?ﬁ%&&?@]
accommodat egnhiif TCRAHN G 1RFRA IR ThILd oyl hiP FARGCE AL oodd With this
accommpdated in refrigerating conpartment 21. In this constitution,
freeze/ t haw fpQold ere 6 RTBRY, IAGIBfurd coht&ROCEEIRY S Ao LR8H 40 id4ced, and its
expanded-volume plasmolyzes the food. Following, supply of the cool-air from
25  discharge mouth 7is stopped and heater 9 is energized. Heat-transmitting
plate 11 transmits the heat of heater 9 to food 10, and the food is defrosted.

Food 10 is softened, plasmolyzed by freezing and loosing the moisture

content of cellular tissue, and secures a prescribed cooking condition for the

6



In this arrangenent, because freeze/thaw cooking conpartnment 1 is 10 cool ed
by second cooler 24, first cooler 23 is not influenced by heat caused in a
heati ng process of the freezelthaw cooking, so that degradation of quality
of a food stored in freezing conpartnent 18, a tenperature-rise-sensitive
conpar t mentP277d7pr evented, and first cooler 2B is not required to have an
extra cooling capacity particularly to prevent the degradation of the food
quality. 15 In exenpl ary enbodi nent 4 of the present invention, freeze/thaw
cooking co t. S ] I . cent

refrigerat g?‘?"rdslg% t@ h%ltjeda Eggfﬁ%ggﬂg%% F%ﬁggg Bﬂg\ﬁggﬁﬁoﬂgﬁ rg@f‘g%a%\f}mat{eﬁhte re
bending hi el ADCLSEH fas 4-Fesh Ipeeiable-bandl IOMneS FAMERALHNdSS BAfbHgdST.
Food materia dis ’o?ten aSut f?ehs a E%V\A aenga?mmrsreldﬁifn (PI qui Such as\éigﬁ’

seasoni ng apgrBidiion A" &Rl BTNy deAEM dridl soffenlelfisUs &fis kAbBed with and
out further increases their conveni ence. (Exenplary Enbodinment 5) Fig: 5is

a | ongi t udi palt anidednpebe@inHianen) Bt not dehydrated a'hdﬁébﬁéﬁ’édbﬂ sagcordance with
exenpl ary enbodi nent 5 of the present invention. Fig. 5 shows that fan 30
is instéalled inIftfoodlfes a meatieuowith sereningpavoundkit, the 2bndnivmais treforied. or
in downw nd of cool-air discharge nouth. The fan draws a cool-air from
cool - ai r ditschstage wheue the medtecuths softepad tanenthensdaisoning waylpeameatd the
route. In this constitution, fan 30 draws the cool air, which is produced

in the 11 m@t7qut7 12 refrigeration cycle (not illustrated) and di scharged
out of discharge nmouth 7 going through airf|ow duct 5 and  danper 6 in the
duct 5, into fidbAeed ntyisoakdaigyc t mggtuding nypeyrbwand Havarreag.r the | y

to food 10, cqmposing an gir flow route. Because fan 30 circul ajes the
cool -ai r i HOPGIION HLIRIATTEAfoe StAlP OVBEYS WOISEELR PReRh T FeRArf b Sl

conpartnent 1 is effectively mnimzed. Fan 30 is rof.ated Ll e hea 9 a
ont; nd SovieEweRisban chad Fiayda i At ne WSO e iRt Aies ibated it ¢ e
in the upper..side. in freezehthaw cooking ,conmpartent. 1l and.rgtated during
neat i ng. T ARG R RaF RE R IR 0 A BT st 18R B ThithRL ' ha
exchange efficienc ) i i : t 1 i . d.
(Exenpl ary Enbo H%enc léaFF%é.’ 8@'@?@2@8@%&%@ Q%}ﬂg\?vgtg% tggn@p%egg?#ﬁ?%n of
refrigeratote d r 1 I I . t

ol 1981 A1 i JAsGRERL AT S Lo SRBANI oA (RADRLUITRAR 800 PRKWY 65810a
side part ofjthapewOsetfiBie tage! i%5siﬂiﬁl¥'1§re%"a§<¥\'ﬂ- BdtallBé $he AdFenlng i®Rasilie
cool-air which is produced in the retrigeration cycle (not illustrate and
sent i afacflitamwddugithS ther estlihgdaamer hbating desede,S it Shatoai iant @ffebtive
conpartment by fan 30 through connecting duct 31 without being |ost, so
cool i ng ef fpreliemianry sockipgdvedtneertt Heforny nomal icosking, tledefoed coddfingtime is
illustrated in Fig. 6, by rotating fan 30 installed in an upper side in
freeze/ t haweslvokd ngpdeoepey fardreating arehlightingrnesavesl. de freeze/ t haw cooki ng
conpartment 1 is averaged. So, wherever tenperature-control sensor 13
control ling tenpbrecanling arsd hieatingecls nheds todwiaepgatedratdeastome timps But,
installed, even in a place where the sensor does not directly touch case 4,
t enper at ur ePeRUSE seyernlltimes, oh gepritiden dacraases 4 egrase SbANPARERYG: ngn

r nt 1 i r i r i i nt.ai .

o A wosbries gt Mol SE OB IE AICHAL Sod T L B8 et e
freeze/ t haw ceoki ng co aitment 1, Therefore., by tenperatyre 12 P277a7 13
control | | nge s BHERGSS MAIfERE 4 degree B oburpanhion 4 HRuracbiensyty asks aPtlhan
function, aa&)lll &%E‘Bi gor cooling a hot food as heated, and a defrosting
function, co s?| Q? ‘control conmponents of sensor 13 can be sinplified.
(Exenpl ary Enbod) gedi i A ; i Is ! i i on
of a refrigerat 01!r1 in dag%%aigg%@gevﬁf;ﬁo%égonggéaéﬁggel%gg%ﬁgm&;bgf@hgeg@% ent

invention. FifperataiPWhel N#HowRedaBE nbY BRy&s AdR8%RY tHAY6ICPRKbEW down to
conpartment 1 is equipped with door 2 and is surrounded by insul ating

mat eri ad5 3, - 1810, aAd &frdeise ipP6&sh Vaal Bsl suBpéridelz &l hgiwhep ekinperLORPanttient
1. Airflow duct 5 10 incorporates danper 6 in half way of the duct, and is
opened t o f flreeziagttbmpeeanire 2gneaTpard teamperht fixerini the modd-fraegi npoeinp@irature
produced by refrgeration cycle énot illustrated) into the conpartnent. The
cool air iszaiesthzicheas ofdimardy sShar bat rbl tho 75 Codepéndingop kimdaifrfood end
route. On an bottom surface of freeze/thaw cooking compartment 1 is,

di vi di ng 15chidking emperadie of the foad:. &\n pppranriate goolaagicagdiion 2lea higher
preferably of an alum numfoil is enbedded. Heat-transmtting plate 11 nade
of al um num or other high thermal-conductiive material places food 10 on it
for freeze/thaw cooking or for storing. Space 12 is |eft between heater 9
and heattransmtting plate 11 with a predeterm ned di stance. Sensor 13 for
20 controlling tenperature is for cooling control and heating control. A

B R Y Y o ~ 1 A~




P27747 14 transmtting plate 11 conposed of al um num or other high

t hermal - conductive materi al enhances conductivity of heat from heater 9,

t hereby i nproving heat efficiency, reducing thawing tine) and m nim zi ng

i nconsi stencies in thawing food 10. 5 By repeating at |east one cycle of
freezing pR2784§ and t hawi ng process, an efféttive freeze/thaw cooking is
achi eved. In the cooking process, because space 12 is left between heater 9
and heat-transmitting plate 11 with the predeterm ned di stance, heat by
heater 9 i gofidlr 86l btaER0Y BY SHodsind BRlicd- 6388 1ibA 10 rii et %
indirectly 8§ﬁb£ye5 tog%%ﬁtﬂ% %Ia?e, eﬁ?c% 6$§yeﬁts}ﬂggtlyo |sPr? Hpe
unevenl y fg;le0srabd ¥ryQ¥Al HekSid {1 £6@d- INHIRE exdd Becd TR EMmbatRY Of

food 10 hardly occurs and a cooking quality is naintained. As descri bed,

the refrigqsaoRlextfentd§TBWAHaRTROH BRY, tRbrdfbieStH Ve ttiton bﬂ&bé‘ﬂﬁg;&fﬂe

cool ing device cooling the food wth the cool-air produced in the
refrigerat ithawingiealspetsy.l | ustrated), sent in airflow duct 5 and

di scharged out of cool air discharge nouth 7, the heating device heating
the food w th hest deschibedptinkdesfrigaratby indacoprgante #ithcextnmalaty endodiment ng
plate 11 conposed of high thernal -conductive material such as al um num
Because t hel hfthisriaventionieffpctivelyeuses tdief coolingedaviess eebling with theotdokqir
process and the heating 20 process of the freeze/thaw cooking which are
repeat ed atprodused dmdheyrefeigeration eycle dmet Hlustvatednandcwwakithgough pixflowsed,

therewith freeze/thaw tinme is shortened and power consunption is saved.
Next, freezdyatiPaty kodiccharged Spmcgopl-a digcharge .wgg@ﬁ@ohwlrtﬂ RECHN

A S RS BB,
10, T i i
0,20 0ol QTSRO B Sl 988, AL Rk, hRE AR B o,
(he 11000 | s AP ERRERIRAIC Bl IR LNESANR:
sLopped SNUBEALET o5 S PORESE PG REOLA RSINLE S Aoyl hbaat o

sof tened as,idildHs g5y gdapldoi sture-content out of destroyed cells, 5 and the
prescri bed cooking condition is secured to the food. By repeating

af orementi oned c@WhlehOcaV@niRAal ReFrizePHOS Stork&RIRATBbd BBfoRE 66188 OtHenfBodnd
water into food 10 is progressed, and a sodi umreduced pickle or a food

havi ng 1& nemtisentafiperadstecof slreadypéyisting fedddo thoaserid esvongnenddditd ¢odd i s
easily made and it becones a useful prelimnary arrangenent for actual
the food before storing. However, because freeze/thaw cooking compartment 1
is surrounded by insulating material 13 preventing heat to radiate to other
compartment, the hot food, such as rice just boiled and wrapped up or put in a
lunch-box and stuff like a potato for salad or an onion for hamburger which need
20 rough heat removal, is stores straightforward in the compartment for cooling
and for removing heat.
Thus, another function for cooling a hot food, as it is heated, is added.
Freeze/thaw cooking compartment 1 efficiently utilized and an added value of
the refrigerator is enhanced. Here, ‘hot’ stands for a temperature of 25C or
25 more.
Heater 9 placed in dividing part 8 is used as a temperature compensator
preventing a temperature drop in the preservative function, especially the

temperature drop by under shooting outside the freezing temperature zone.
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10 cooking) reducing cooking tinme and saving heating and |ighting energy.
(Exenpl ary Enbodinent 8) Fig. 8 is a longitudinal view of a main portion of
a refrigerator in accordance with exenplary enbodi nent 8 of the present
invention. Fig. 8 shows radiant heater 54 is placed in an upper part of
freeze/t hab23Gdii ng 15 conpartnent 1. In thi 9 constitution, radi ant heat
tomradi ant heater 54 effectively irradiates food 10 in case 4. The heat
also fills in case 4 and directly radiant heats food 10. At the sanme tineg,

heati ng by mi PTay Ay h %o haQibilat i L ity to
t he food 1ﬁt’st}fér)11§%/éetgg(Ila%ﬂglr)\getlﬁg%egga%ﬁeﬂ%atﬁgat@mé gba?%ggb?ggr egu?gd in

freeze/thaw cooRBeitt addePtiEAbfrHRHERIE@iond FERHMIENAW Rotltinkicsipartment 1
hi gh-frequency heating can be used 1nstead of radiant heater 54, w th which

thawi ng ti e machureffdetivélodutRiZed  BuetithaenhEnbiod AROt afdedi hlud b6 the
| ongi tudi nal view of a marn portion of a refrigerator in 25 accordance with

exenpl ary eshioghratsit 9 of the present invention. Fig. 9 shows that fan 30
is placed in an upper part of freeze/thaw cooking conpartnment 1. In this
constit&tion, fin addidiomwto caledveai deodonizing tdevinegBOaindthled ductage ahdn

di scharged out of discharge nmouth 7 into freeze/thaw cooking 15 P27747 16
conpar t nentfreezaftiavi canking chmpaviohent i resdves canl 0dondiffuseds fremz myoidtuve-
cooking conmpartnment 1 is thus circulated and_coaqling efficiency is inproved
and freezi wgntente separatadcEam Hbwt iforf cplpsmobizegd by dressin dhawipan
heater 9 enbedded.in _the 5 dividing rt, of the, conpartnent is_heating, by
fan 30 bl odPepglorizing devige pOsanbering IRAPYCPEUR A8 Aopg pethy deviep does

freeze/thaw cogkji ng co rtment .1, . thereby inpyoving. heating, efficigency and
reduci ng t R RBITICHE. WiRbscool i {0 12 6A%e A iRd yiny HESRthAY 1 RAFRE | n

11" pl adPng PRUGEGR" ndBe devieREBrgp ety photRAR AR g ik S abpilel ©
cool 119 andsNEALIAGAT SR8 108'unb Lol L WAl SReRLBHLESACHauf 65 AR 20

thawi ng efficiency I's er ‘enhanced IS drrven on
freeze/tha o%}?iﬂﬁ%nf.“”cn on is working, but is stopped when preservative
function other than the freeze/thaw function is 15 working, thereby food 10

is prevented fr@pidnyi {eHiBYnUeflcedSplabdd th Ftde2B/tRhw! &king compartment 1,
being coated with an antimicrobial agent or made of a material including the
15 antimicrobial agent, prevents propagation of bacteria in the freeze/thaw cooked
food. Any container specialized for freeze/thaw cooking function in the
compartment prevents diffusion of the odor by controlling propagation of
bacteria as long as it is coated with the antimicrobial agent or is made of the
material including the antimicrobial agent, ensuring a long time preservation of
20  the food.
| (Exemplary -Embodimeht 2)

Fig. 2 is a longitudinal view of a main portion of a refrigerator in
accordance with exemplary embodiment 2 of the present invention. Fig. 2
shows freeze/thaw cooking compartment 1 is positioned on top of freezing
25 compartment 14, cooling device 15 is installed in a back side of freezing

compartment 14, and fan 16 is installed in an upper part of cooling device 15.
In this constitution, fan 16 supplies cool-air produced by cooling device 15

with freeze/thaw cooking compartment 1 through airflow duct 5 and air

9



air in the conpartnment, and waste of electric power during the preservative
function is avoided. Fan 30 is not basically driven during the preservative
function, yet may be driven for a short period of tine when a certain
predeterm ned condition is 20 net, such as when a certain period of

st oppi ng caP2TT4Ddn is over. Being occasionalllrotated, fan 30 is prevented
frombeing | ocked with dews and frosts grown to freeze around fan 30,
therewith normal operation is secured and reliability of fan 30 is
enhanced. : [ ) ' i [ ;
refrigeratgﬁggﬁh%%gggggﬁgén&?%ﬁﬁ%g%%%?é?gwgﬁgggﬁagﬁéﬁ%%h§¥k?ﬁgqﬁfgggﬁd
invention. & Gop dfifrbérziRg RbRpKrith &R PMMERBERtHol ratdidg estdpAlt RNt AA0KirMdw
process of the refrigerator in accordance with exenplary enbodi nent 10.

Fig. 12 is @udti Bead beholkt seufong adcflownesidtaddads sefdll, gertahpthé BoolGir is
P27747 17 accordance with exenplary enbodi nent 10. Figs. 10 to 12 show t hat
oper ati ng befficiently/ hfidorsuifeeatly ngnprdaked6 1ol cthecondmphetniergez e/ Thiwv
cooking function. Qperating button 57 can be a touch switch conposed of a
li qui d df ysamlangement fieer¥ea fopefast dngingut ¢cohingDrocese pé fimezelthaprcedkitg, i s
pushed, at |east one cycle of cooling process 58 and heating process 59
starts, wi ttharhby conkinggygle o ehyténeseandeoakingefficiency 1§ enhkamcedt at e wit h
cold-air prafuced inrefrigeration cycle (not illustrated), and the heating
process t hawtibxpraplary dgabedimens 3eat i ng device (not illustrated) starts,
foll owed by preserving prqcess 60 preserving the food after 10 freeze/thaw
cooked. Timer. 61Fige 1§ {nFons viewop AgrebTigeiedar B agARrdRBae i Hgh RxsEularsg.

Compar & mont SSUPHERCR IR #F dBBCRPRRRCC ARG omiait Ao TAeGoFRPAGE |
i nci I mbodi t.~10 of ;t hicsS . ti ' | ai

next - P of FRPERE-fort CRARBRE 1o Srdde ERpkPETO s b Pad s BeRllie o,

t 2 C d ' i ' =~ 1As ] [

Fig. 2 tnEPBaRRdes, 1%, Y el AR Mol Bk Tty En 1o oahd YRR 1

duced i . : . :
produced In réﬁ%k%ﬁﬂ%&%@g%ﬁ%ﬁ zgxpétjéhdﬁxbéhs?(ﬁ flckddes ﬁ@'ﬁﬁ%ﬂ o doBiRatAeHE ©

reaches freezi er passing through m | Ce-crystal

20 growi ng 29N GredelaitBUbring CotPar@nentPN® Fie@dodRireld Rl ackbmheRThte@esds to

be retained in freezing tenperature 64 where plasnolysis rate is increased
and eff ecti Webipekadpdiatareofine thahdbep I7ad itesbcohd cosled 24 &ddcbthrédited $n 59,

the food is thawed by the heating device till the tenperature goes up to an
end of thawrsfiigeratihgtprpaiatuee zzome chamBbr RipeaFirsy cebleye28 0wl kety apr amess

58 and heating process 59 at |east one tinme, the food frozen and thawed is

preserved akevppastion tegnpenapereadfinboutord0’66 ai low temperature to cool freezing-

temperature-zone chamber 17, and second cooler 24 is set at an evaporation
temperature between about -5°C and about -20°C, a relatively higher
temperature to prevent dry up of inside the chamber and to enhance food
20 preservative function.
| In this constitution, freeze/thaw cooking compartment 1 is cooled by first
cooler 23.
With this arrangement, because first cooler 23 having the lower
evaporation temperature cools freeze/thaw cooking compartment 1, first cooler
25 23 conducts a freeze/thaw function as well as cooking function, while second
cooler 24 enhances a food preservative function.
(Exemplary Embodiment 4)

Fig. 4 is a front view of a refrigerator in accordance with exemplary

10



preserving process 60. In this series of freeze/thaw cooking process, if
freezing tenperature of cooling process 58 is set at -5C or |ess, nost of
the food gets 17 P27747 18 sufficiently high ice-crystal growing ratio
enough to be served for freeze/thaw cooking, so that it is not necessary to
limt foodP2AGd7i al for pickle but a varietyldf food nmaterial can be
cooked. By specifying 30 m nutes or nore of cooling process tine in nmaxi num
5 ice-crystal growing zone 63 of about -1 ~Cto -5 C, plasnolysis of the
food materi g f i Jhe S8R i 68~ ChSA j LS.
facilitat eg,ﬁ{bggﬁdnkﬁggzdgﬁ?ﬁfvbecookllgigémé i gﬁ%ﬁcsh?vgé %ﬁ%\?éa gsggg%tllnﬁg
freezing t eome@hes: f i€ ORlhMeD BRSO Gelecablil compafifont 21 and

t hawi ng- endi ng-t enperature zone 65 of heating procéss 59 at about 0C, and

10 repeat i RggEtablEstdtinzOMPErt RS PN BRarfieRf A8eRSphlediuddRast
one tinme between 0~ and 5C, "ice-growing in a kind of food material or a

food whi ch viegefabldlstopindecdthpetRlent @2, ififst ER1TR3 MR ALd@emBnawdnG BeSLnkS
facilitated so that the food material or the food is served for freeze/thaw

cooki ngs Thumpairtmede/18)aswnd osdcond edoldrh @4k i choabmntmthtedt By irafrigerating f ood
in so called 15 a mld-freezing is available. By setting a tenperature of
preservi ng compagtment 2l.zone 66 in preserving process 60 at about OC, the
food after freeze/thaw cooking stays unfrozen so that the food is_easily
cooked, and t helno@us aonstitutian, f freegeéhawagodcoRi eamparinisat plds ecopted byr
long tinme. 20 In exenplary enbodi nent 10, cooling process 58 and heating
process 59 sgeend eapdercétht rol | ed by timer 61. Tinme control is an easier

met hod than a tinp rature control. nethod, whi &Igésens s an end of a process
wi th tenperaturél jgrarapgergentnbecause fkeqzeftaws coREIng  QURPARFMANtt §iut i on

< pro ?BZ&%@@%{‘%@%@?@%@&% il 61985 V&E#@%a%‘?@yi&%@iffaﬁé%‘ff qene
her ow t 1 IS RISE P ipfen RPN, &1 FRy Soate AR of Aphl of =
P27747 15 AR RS o GdeA g AR (167 b BpBeind - <eRgftenc 10

e TR R BSOE R 1 ehenasn ety o

mat eri al reeze/ t haw cook e finely contr

R i e e b S G 5
cooi ng,15and al erhidxenilaHeEmbb@intad dfthe prager®int&ietidid) Fred28ithav dodking
compartment 1 is positioned in around a central part of the refrigerator, so that
a user can easily put in and out a food without bending himself’herself, i.e., an
easy-handling refrigerator is provided. Food material is often put in a bowl and
immersed in liquid such as in seasoning and water, therefore a layout easy for
20  the user to put in and out further increases their convenience.
(Exemplafy Embodiment 5)
Fig. 5 is a longitudinal view of a main portion of a refrigerator in
accordance with exemplary embodiment 5 of the present invention. Fig. 5
shows that fan 30 is installed in an upper inside of freeze/thaw cooking
25 compartment 1 or in downwind of cool-air discharge mouth. The fan draws a
cool-air from cool-air discharge mouth 7 into the compartment making a cool-air

flow route.

In this constitution, fan 30 draws the cool air, which is produced in the
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for freeze/thaw cooking with a display on operating panel 56, waste of food
by wrong cook can be prevented beforehand. Still further nore, equipped
with a tenperature rise preventing controller, 10 a food in other
conpartment is prevented from being heated by heat of another food heated
in the fre@2Z7t4¥aw cooki ng chanber. The contrl@ ler in this case senses
tenperature rise of tenperature control sensor 62 controlling tenperature
of other room during a tinme when freeze/thaw cooking function is working,

or at a ting tibh_e%fc[ee?&ﬁ/ ARRYaEADRARG dischA¥Eéd 30d oqqag&g/rgﬁ%m 45

stored for preServation; the controll'er then suSpends freeze aw cooki ng

function orgdiﬂgq;hwgm%im dRet B A€ Starkfer 8' irf §Hé Rick | 8)Gink& TRRAZSLNAW 1 S€
in the other room Because tenperature rise of the other roomis thus

contr ol | ed, copkfitgoédnigartrint tlyaf bldwes tIef airdhfatr to HodEHIONtampesing 2 air
| NDUSTRI AL APPLI CABILITY This invention relates to a refrigerator having a

cooki ng fun@dw eoutsl. Bdcaask fathB0 reiculages sho codlsit dhsifpetnsmenhtetnforanne/ t haw
cooki ng conpartnment which cools and heats the food, and preserves the food
i n col d5af tdstrithwetidrondfreszetthawech napaktheat dds effectivdly myiniwatedr e of t he
refrigerator is thus efficiently utilized for 25 both a preservative
function and a dtrakBAgs frotaded wrhile heaten s mgleati@gdiameuemgédddtbin dividing
refrigerator. A heating feature prevents the food from overheated while the
food is thakwd.8 mhhawingdhe deed. gdngtadledeins the wpperyside dn fesezeitbaw eaokinghe
food, contributing to an i nprov nt of diet qf ople. 19 P27747 CLAI MS
1. A refri geMmapayt &Mﬁgﬂﬁ@tatsﬁﬁwm&&eamcgan improxes hgateonect¥eat i ng

and thaw n .fo ich.is . frozen or mldl froze t.he coolin

Govi ce. andratic tabod b Rl eBbanrgiead srcha s atipientE VTR ez g
coolin ndt heat i ng; 2. A(iefri gerator as defined in claim1l1, 10 further

i ncl uding al}e}‘@@gi ﬁae@gﬁﬁ% ‘{cﬁ‘é‘nt and a refrigerating conpartnent, wherein

the freezel t@g@&gﬁ, r@%}&m@% gent is located adjacent to the freezing

conpart nent . rirgerator as defined in one of claim1 and claim 2,

MR ) L Nl LR
with exemplary embodiment 6 of the present invention. Fig. 6 shows
connecting duct 31 connects airflow duct 5 and a side part of fan 30 where cool-

15  airis drawn.

In this constitution, the cool-air which is produced in the refrigeration
cycle (not illustrated) and sent into airflow duct 5 through damper 6 in duct 5 is
drawn into the compartment by fan 30 through connecting duct 31 without
being lost, so cooling efficiency is improved and freezing time is reduced.

20 As illustrated in Fig. 6, by rotating fan 30 installed in an upper side in

| freeze/thaw cooking compartment 1, temperature inside freeze/thaw cooking

compartment 1 is averaged. So, wherever temperature-control sensor 13

controlling temperature inside freeze/thaw cooking compartment 1 is installed,

even in a place where the sensor does not directly touch case 4, temperature of

25 food 10 can be detected. Even if freeze/thaw cooking compartment 1 is a
drawer type, detective accuracy is maintained.

Temperature-control sensor 13 is a sensor to control the temperature

inside freeze/thaw cooking .compartment 1. Therefore, by temperature
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wherein the first cooler cools the freeze/thaw cooking conmpartnent. 20 4. A
refrigerator as defined in one of the clains of claiml to claim3, wherein
the freeze/thaw cooking conpartnment has the refrigerating conpartnent in an
upper part of thereof, and the freezing conpartnent in a | ower part

thereof. 2P%HI74K refrigerator as defined in dde of claim1 and claim 2,
wherein the cooling device includes a first cooler cooling the freezing
conpartnment and a second cool er cooling the refrigerating conpartnent,

wher ei n t h&,aeeonsl CAP! RinckiBRb Sidrfgp.iﬁirl;fégeﬁz PrdddBvatRO KuRBtiGe ”Harfﬁe'é*?@_ihavgo

P27747 21 6. A refrigerator as In“one of the claims of claim1l to

claimb, furfulefionns fusbtiteh for coaling® ladli@doba a8 hddBREardg iddEroStihg EGLct@dn, t he
freeze/thaw cooking 5 conpartnent circulating a cool air fromthe cooling

devi ce; andoastifwdntitentiel t@fpehate df séhsdr/18wah bendmpdifieds f ace of the
freeze/thaw cooki ng conpartment. 7. A refrigerator as defined in claim®6,
wher ei n t he (ExenidaiynEndodadenn7f ront of a 10 cool air di scharge nouth
which is acconmobdated in a rear part of the freeze/thaw cooking
conpartient . 8. Figr &f id gelatgitudinalefiavechfi a wmlam mortiborether réfrigéxadongna
connecting duct connecting the fan and the cool air discharge nouth. 15 9.
A refri ger aassprdencdewitheexdmplame eshbedimenital rod thie presemt invemtionai Mig, 7
wherein the freeze/thaw cooki ng conpartpment having a function to cool a
heat ed foodshestsethall a srawendype @f iepsgedbaneeqoking sompartnpentel iy garIPSA as
defined in O}l}?’t f the clains of Cl&igﬂ]l t.olﬁl im9, wherein the freeze/thaw
cooki ng conf Pt hand is pagrepndedh &y dpsulgfing xmagen aiRYt C4se def¥®ned
in one of the clai of claim1 to claim O, further includjng a deodocLi zing
v ce. | nstRePReTRiEd (b ediflshahl, ol nipBEBRRG dhencAliies ieE°5
refrigerat oy i.n i n fethe cleai f I '
wher et oot Eise Cimbln SR Bhir Vi SRt bbbl dh Hethe
rendered t Oco%iting compartment 1 for introducing cool-air produced by refrigeration cycle
(not illustrated) into the compartment. The cool air is discharged from
discharge mouth 7 constituting an air flow route.
On an bottom surface of freeze/thaw cooking compartment 1is dividing
15 part 8. On dividing part 8, heater 9 a heating device preferably of an
aluminum foil is embedded. Heat-transmitting plate 11 made of aluminum or
other high thermal-conductive material places food 10 on it for freeze/thaw
cooking or for storing. Space 12 is left between heater 9 and heat-
transmitting plate 11 with a predetermined distance. Sensor 13 for
20 controlling temperature is for cooling control and heating control.
A working principle of exemplary embodiment of 71is explained next. Food
10 is placed on heat-transmitting plate 11 and stored in freeze/thaw cooking
compartment 1. The food is then frozen by cool-air which is produced by the
refrigeration cycle (not illustrated), sent in airflow duct 5 and discharged out of
25 discharge mouth 7. By placing the food on heat-transmitting plate 11
composed of aluminum or other high thermal-conductive material, cooling

efficiency of the food is improved thereby freezing time is reduced. After

frozen, food 10 is thawed by heater 9 embedded on dividing part 8, where heat-
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P27747 22 antimcrobial treatnment. 13. A refrigerator as defined in claim
1, further including: 5 a case accommbdated in the freeze/thaw conpart nent
and placing a food thereon for freeze/thaw cooking; and a heat-transmtting
pl ate placed on a bottomof the case, with at | east a surface of the plate
cont acti ngPRlRé4T ood i s made of a high thermal4conductive material; and 10 a
heating device installed underneath the heat-transmtting plate with a
predet ermi ned di stance, wherein the freeze/thaw cooki ng conpartnment repeats

at | east ongap¥mi@igY pl%ﬂ't@ﬁ icPﬂx_pBéétP@PaﬁuﬁﬂHuiﬂ“@%t’h@r BRI it mal-2onductive

refrigerator as defined in claim 13, wherein the heating device is

instal | ed | fhadérisPOHaas coRdudtiatyf 6@35&/&6@%@@%9%@@393&5}5@@ nasl
heating with one of radiant heat and hi gh-frequency heat. 15. A

refri ger at ogffiterdgf rethding tioneingf tiglepafd hdirdndziakdnodnkistefcibs in Rawing
including a fan installed in an upper part of the freeze/thaw cooking
conpart nent foodrlOci rcul ating a cool air introduced fromthe cooling device
and enhanci ng heat efficiency when the heating device enbedded in a

di vi di ng part iBywepéatmag atleaseome ¢yl dfdredzeng promesscarahthawing processzer t haw
cooking function is 25 working., 16. A refrigerator as defined in claim15,
wher ei n t heeffegiivesfreenedthew gooking isiachtbvedri od of tine in a preserving
function other than the freeze/thaw cooking 22  P27747 23 function, based
on a predet er ni HedhegegkingRrocess, hecause spatead dris deft hetwaen heatem@ and ¢l ai m

Set at - SCIGRPisnTIRNE plate Eithdhs Por et He U are L 09 BB RO T and
L e 15, 4 S SCES ARd e RS, BOARPS g5el
def | neqoi n tﬂg%lgge, Q&l}ﬁiclgnp]fgvéanr%g H:ela%itgn d}lélt’rib\mg ruef{.e(}ef’i‘lypcﬁf io%g].l}p foverheats the
food. Therewith, inconsistent thawing of food 10 hardly occurs and a cooking
quality is maintained.
As described, the refrigerator in exemplary embodiment of this invention
includes the cooling device cooling the food with the cool-air produced in the
15 refrigeration cycle (not illustrated), sent in airflow duct 5 and discharged out of
cool air discharge mouth 7, the heating device heating the food with heater 9
embedded in dividing part 8, and heat-transmitting plate 11 composed of high
thermal-conductive material such as aluminum. Because the heat-
transmitting plate is effectively used in the cooling process and the heating
20 process of the freeze/thaw cooking which are repeated at least one cycle, an
efficient freeze/thaw cooking is realized, therewith freeze/thaw time is shortened
and power consumption is saved.
Next, freeze/thaw cooking is specifically explained. Food 10 is
place on heat-transmitting plate 11 and is stored in freeze/thaw cooking
25 compartment 1. First, the cool-air is introduced through discharge mouth 7 to
cool food 10. Temperature of the food falls down until the food is frozen. At
this freezing process, moisture-content in cellular tissue in the food is frozen and

expanded volume of the moisture plasmolyzes the food. Then, supply of the
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time is established for the freezing process and the thaw ng process. 20. A
refrigerator as defined in one of claim13 and claim 14, wherein a freezing
tenperature is established for each food material and 15 food for
freeze/thaw cooking in the freezing process, wherein one of the freezing
process i s P7dqtable. 21. A refrigerator asl@efined in one of claim13 and
claim 4, further including a device telling an inappropriate food materi al
or a food for the freeze/thaw 20 cooking. 22. A refrigerator as defined in
one of claijmil3: chai , 1 d J i | :
protecting Ct 1e§1rr Z?g?lggir%g?i}l% %g%}g? tel rsn::&l'rE?ﬁé’;tér’él'glh{t}%G}ﬁe Ta Péelgglqﬁ °§°§ﬁ§‘§ﬁm&§ﬁ? gfrom
t enper at ur gdak S LatheyhBRIAROA. Fidied biTRAZA!S RMHRROK Rkt Boiobl 10 for
preserving process. 23. refrigerator as defined inh claiml, wherein the
freezel/ t hawlefRplgngg conmpartment freezes a food material or a food then
soften the food material or 23 P27747 the food. 24 24. A refrigerator as
defined in clai Fodd 10herseftenéd as it leegethichavisc@ekiongerostaiftdestioysd pelid, s at

| east one cycle of freezing process and thawing 5 process. 25. A

ref ri gebat cmdathededeserdbed cooking eddliting iscdeaiirad tohtdwedood.t he food naterial or
the food is preserved in frozen status. 10 26. A refrigerator as defined in
one of the clai By odpeakimignafdferhentidrdneddbingvirel beating foreessngnsyegudtion at

| east 30 minutes of passing tinme in -1 to -5Cis specified for the freezing
process. 27f saasafing gadavaterdntafod iddisiprogressest, andea spdinmsreduced aiigkles t o
claim 26, 15 wherejn the freezing process . and the thaw ng process ar

repeat ed atoh 24ad baEngacnew spRELY tastents Su@ arqweg-heTgﬁavﬁ%ﬁ@ngﬁgéi@s is

o ol oSl Rt Refoma ag o Ao iR kAR SR oRp? APtR o-
é&}vl uw rﬁfP]choeki%fﬁ%l}fé% £99king fime a}ié é?\é&ﬁé’fﬁ&i&]g@é‘jdcléq}b@}%%ﬁ?ﬁca] ca] ca] cal
caJca]ca]ca : caljcaly;

2qw0y&+24>}@§%@1§ﬁ?§@éﬁ%f@§% ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] gglcyl Fsa] C%‘f@%‘fﬁgf@]ﬁ& Cal ? gt'g]%m{ YRlrkiod 0¥t re]fx(::igfra r

l'j!'}xsnid Z]]ca]cd]ca]ca]c ca] ca caJ'calca]calca czg ca]]nca] ca

] ca] ca] ca] Cmcsﬂﬁ%ﬁg?ggf%f%adrf?%%jh&eh%"@%?%%6;%&@49@ ihveltion - @i‘F/ /g OHOO

0: 11129222} xsni ca ca] ca] ca] ca]cal ca] ca] ca ca] caJca]ca]c
a] ca] ca] ca] gdwa ksdiaad] Katltealsaaic glaead Gal £R ! dpas 34l Aupt fleeadfifse Coking™
>T>>>>@@IOAUAABB} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cHl catsmpoheakdal cal ca] ca] ca] ca] ca] ca] ca] cal BBDCCC' DgDDE

EEG?| KI LOLYLNEPSSSYJ[ P[ Z[\ W c

c' c*cdgd} xsni d_2] ¢thisc adresjtasipbaa]radiand] hedtc Ajoan]rad]jad] hejtea] 54 ]effectintlya] ca]

ca] ca] ca] ca ca&_ca] ca] ca] ca] ca] ca] ca] ca] ca! gddd( ezeef Of yf f gGhhh ]

irradiates food 10 in case 4. The heat also fills in case 4 and directly radiant

heats food 10. At the same time, heating by air conviction is facilitated.

Therewith, heating capacity to the food 10 is increased and thawing time for the

20 food is reduced in freeze/thaw cooking. As a heating device, a magnetron

_uti]izing high-frequency heating can be used instead of radiant heater 54, With
which thawing time is further reduced.

(Exemplary Embodiment 9)

Fig. 9 is a longitudinal view of a main portion of a refrigerator in

25 accordance with exemplary embodiment 9 of the present invention. Fig. 9

shows that fan 30 is placed in an upper part of freeze/thaw cooking

compartment 1. In this constitution, fan 30 draws cool-air coming through

airflow duct 5 and discharged'out of discharge mouth 7 into freeze/thaw cooking
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal mmBnnnn* ouoopbp
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Pﬁ?r ?\s{gggg[ bttu(usu} xsnid_Z]]ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calc
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pyyy)zZzz{|H ||}a}}}| ~~~/ Z} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] cal! Z>)/ 9BV

{cal cal oal caFiar EariE) A dyedy iy coycat PR ik UL SRR DO o

ca] ca] ca] cabaflazatheR] * & ﬂﬁ]s“c%]c%fdt@&]a‘fﬁ]dé@hﬁékﬁﬁ‘l 3LiARlr67d E ah8 Realza] cal
cal ca]ca]ca! | &e9&e9?FI ) n@ } xsni d_Z] ] ca] ca] ca] ca] caJ ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca]lg@]lgfdm]:@a] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca! hY_i,n7~JSEM x
sni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajcalc
a] ca] ca] ca] ca] c & ezaimpapfirjarajcia! Msdf prptdV&, when heater 9 embedded in the

W xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajc
a] ca] capca]dimiding pajteaf] tha]coaipeatmeant idheatifigoby fan 30 blowing the hot-air onto

W xsni d_Z] ] ca ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] calfo ciz¢wativg]tbe]ainin freeze/thaw cooking compartment 1, thereby

& bCs10% & () - flow& ()-F10%& ()-10%& ()-! NF&10%a Mz V& ( -Z,10%& (d) (9~dE
9°110% & ()IPLeYoEy qt)ng&mgsy( pnd 1xp5aging) thawimgy timge.- 1Bbag ( e- ifoo '
dEy, #10% &' ( 9*10°/<z& ()-I 0%z& ()-&9!10%& ()- $10%& ()-y"3 OO/(Z& ()-
~dE' ] 10z 1fBcientlydzage & ()- L9 1 10% &' () -

| 710% & 510% & () - - l 10%

oM /y&#lgg/&y()- £ BoRrras P&Pﬁogh B 15890 I hStwegndiagfolgapsmitiing () -
10z|

Loves 1o (éigr% Tiplasing fod, \ad henter. 9 is riblyecirselntedsh S50 - Bovarir 10
11 ¥ 100 (YerRovag eyt 10 baiay R Hieo) pfftAs SEih ipd©

11 ( 10% "1 10% ()-,, 10% ()-=0dEMB7 10
13|(:10%&8-§11%5{ mé&i%%%&r%% (é)&(g/ |v|100/a8- |_*100/&(%) Oy&() * +dYNC

Fan 30 is driven only when freeze/thaw cooking function is working, but is

stopped when preservative function other than the freeze/thaw function is

15  working, thereby food 10 is prevented from drying by useless circulation of the

air in the compartment, and waste of electric power during the preservative

function is avoided.

Fan 30 is not basically driven during the preservative function, yet may

be driven for a short period of time when a certain predetermined condition is

20 met, such as when a certain period of stopping condition is over. Being

: occasionally rotated, fan 30 is preVehted from being 1ocked with dews and frosts

grown to freeze around fan 30, therewith normal operation is secured and
reliability of fan 30 is enhanced.

(Exemplary Embodiment 10)

25 Fig. 10 is a front view of a refrigerator in accordance with exemplary

embodiment 10 of the present invention. Fig. 11 is a block diagram controlling

freeze/thaw cooking process of the refrigerator in accordance with exemplary

embodiment 10. Fig. 12 is a timing chart showing actions of the refrigerator in
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10 10 10 101 =109% ()-; 10%& ()- ~910%&' ()- 7YL0%& () - 5#10%& () - +24>dEYNC 10
,109% & ()- 910% & ()-Y 10% & ()- y10% & ()-@0% & ()-,' 10% & () - >LdEYNC 10
10% & ()- 10% & ()-10% & ()- 10% & ()- 10% & ()- y#10% & ()-"1 %EYNC 10
S8&10% & ()-"10% & ()-!F10% & ()- 10% & ()-S@0% & ()- ~10% & () - ¥%aaBYNC
10, 3! 10% &RA774T! 10% & ()- 010% & () -, 3. 17
10% & ()-S, #10% & ()-!(110% & ()-E(*+, -dYNC 10 10° 10° 10  =10% & () - @5;
110% & ()- @9'10% & ()- ,7!'10% & ()-5%$10% & () --46VdEYNC 10 10% () -
accordance with exemplary embodiment 10.

Figs. 10 to 12 show that operating button 57 is on operating panel 56
which controls freeze/thaw cooking function. Operating button 57 can be a
touch switch composed of a liquid crystal panel.

5 When operating button 57 on operating panel 56 is pushed, at least one
cycle of cooling process 58 and heating process 59 starts, with the cooling process
freezing a food into frozen state with cold-air produced in refrigeration cycle (not
lustrated), and the heating process thawing the food with a heating device (not
illustrated) starts, followed by preserving process 60 preserving the food after

10 - freeze/thaw cooked.

Timer 61 sets time for cooling process 58 and heating process 59.
Temperature controlling sensor 62 for other chamber controls temperature in
compartments other than freeze/thaw cooking compartment 1.

A working principle of exemplary embodiment 10 of this invention is

15 explained next. Hereinafter, a word ‘about’ before temperature indication

stands for £ 2%, and a tolerance in ambient temperature range is £ 2 C.

As is shown in Fig. 12, the food is first frozen in cooling process 58 with
cool-air produced in refrigeration cycle (not illustrated), with food temperature
reaches freezing temperature 64 after passing through maximum ice-crystal

20 growing zone 63 in about -1C to -5C. Some food material or food needs to be

retained in freezing temperature 64 where plasmolysis rate is increased and
effective freeze/thaw cooking is obtained.

In next heating process 59, the food is thawed by the heating device till
the temperature goes up to an end of thawing-end-temperature zone 65.

25  Repeating above cooling process 58 and heating process 59 at least one time, the

food frozen and thawed is preserved at preserving temperature zone 66 in
preserving process 60. In this series of freeze/thaw cooking process, if freezing

temperature of cooling process 58 is set at -5°C or less, most of the food gets
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910%& ()-3 109& ()- f109& ()- f,109%& ()-1,'10%& ()-_ !'j!!dEYNC 10
'1109& () - , Z109& ()-L: 109%& ()- SY$109%& () -

(11098 () - y#109& ()-!! S 0#z#$SAEYNC 10 y5' $10%& () -

1109 () -y@ $109&' () - @9! 1098 () -sf"#109%& ()-,!:!109%& () - $698888888xNMHC

1010% & () P2IG470 10s=s10%' ()-@'! 109%& ()- 9P ()-1 7MLO%& () -

9&*' g(()! +zX6nmbCl X9' $10%&’ ()-!D9' $10%~&' ()-&$10% & ()-z!;

&$10%iu& () -z! q&SH#10% : & ()-! &SH109%&' ()-!++,-%"'.(.).*.z[PE:! 10: 10:

10: 1 ~10% & (et HAPAR doLeryitad WM ratioerndthEs bb o bR hedielthiaty 1 3

10: 109& () chJid%& 4o t1atQ84s fot 1§éc:'e§9a%§ o) 1ith HOf¥8d (ha bR do Q{i@ﬁldo&ﬁi a yarERE: !

10: 1 109%&' () -1 , 10%&' ()-L' 1109& ()-fY$SL0% ()-y! 10%& () -

10%& () - 12@2 RbA3Rd ] 'cahBe cobkOI& () -

(F10%& ()-& 109%&' ()-$! 109%& ()-"$109%&' ()- ! 10%& ()- 33! 414W445dEPE: !

10: 5" $10%& () - Byl&sskifying 30 hdviite} -orORbBI®T (cholihg QFBLdsy -time in maximum

@' $109%& () - 555666 666xmbCl 10: 109& ()- 10 10 10l =109%& ()-;

1 109&' ( - 3Lied-aye@il( Frowing0o2die 6363f) 2d0at w1'C to -5°C, plasmolysis of the food

zX6nbCl t ySMB10%&' () - ! (f &$10%& () - ! pf &$10% _ . N

& () -! Sf &$108tRrial osthe feod in teximem e gryatalgrowing zonky 68 94 frdlitated,1nd 0
freeze/thaw cooking efficiency is improved.

By setting freezing temperature of cooling process 58 at about -5C, and
thawing-ending-temperature zone 65 of heating process 59 at about 0°C, and

10 repeating cycle of cooling process 58 and heating process 59 at least one time
between 0C and 5C, ice-growing in a kind of food material or a food which is
hard to be plasmolyzed in the maximum ice-growing zone is facilitated so that
the food material or the food is served for freeze/thaw cooking.

Thus, freeze/thaw cooking of the kind of food material or the food in so called

15 a mild-freezing is available.

By setting a temperature of preserving temperature zone 66 in
preserving process 60 at about 0°C, the food after freeze/thaw cooking stays
unfrozen so that the food is easily cooked, and the food after the freeze/thaw
cooking can be preserved for long time.

20 In exemplary embodiment 10, cooling process 58 and heating process 59
are time-controlled by timer 61.  Time control is an easier method than a
temperature control method which senses an end of a process with temperature.
Over time or short time processing caused by distribution of temperature
sensing accuracy is thereby prevented and a uniform cooking is provided.

25 Time control with timer 61 is preferably added as a protective control
means to the temperature sensing process control, therewith much stable

freeze/thaw cooking quality can be maintained.

Furthermore, by enablihg operating button 57 to input a kind of food and
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101 =109%& ( )for frepaeftham: copkingswithye sesylpy Hmiepaating \npmed &) wagpe of food by
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LI 10%! 1%’) Ty &Jt{"?r F‘%mpﬁﬁ%‘r{t)lsf%rﬁ?{%‘@}&d(ffo‘@?ei%g/eﬁ%ﬁed by heat of another

food heated in the freeze/thaw cooking chamber. The controller in this case
senses temperature rise of temperature control sensor 62 controlling
temperature of other room, during a time when freeze/thaw cooking function is
working, or at a time when the freeze/thaw cooking is over and cooked food is
15 stored for preservation; the controller then suspends freeze/thaw cooking
function or inactivates cooling process 58 for controlling temperature rise in the
other room. Because temperature rise of the other room is thus controlled, a

storing quality of the refrigerator is maintained.

20 INDUSTRIAL APPLICABILITY
This invention relates to a refrigerator having a éookihg function of a food.
The refrigerator is equipped with a freeze/thaw cooking compartment which
cools and heats the food, and preserves the food in cold after the food is cooled
and heated. A cooling feature of the refrigerator is thus efficiently utilized for
25  both a preservative function and a cooking function, increasing added-value of
the refrigerator. A heating feature prevents the food from overheated while the
food is thawed. Thus, the refrigerator efficiently freezes and thaws the food,

contributing to an improvemeht of diet of people.
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a freeze/thaw cooking compartment preserving the food after cooling and

heating.

2. A refrigerator as defined in claim 1,
10 further including a freezing compartment and a refrigerating
compartment,
wherein the freeze/thaw cooking compartment is located adjacent to the

freezing compartment.

15 3. Arefrigerator as defined in one of claim 1 and claim 2,
wherein the cooling device includes a first cooler cooling the freezing
compartment, and a second cooler cooling the refrigerating compartment,

wherein the first cooler cools the freeze/thaw cooking compartment.

20 4. Arefrigerator as defined in one of the claims of claim 1 to claim 3,
“wherein the freeze/thaw cooking compartment has the refrigerating
compartment in an upper part of thereof, and the freezing compartment in a

lower part thereof.

25 5. Arefrigerator as defined in one of claim 1 and claim 2,
wherein the cooling device includes a first cooler cooling the freezing
compartment and a second cooler cooling the refrigerating compartment,

wherein the second cooler cools the freeze/thaw cooking compartment.
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5 compartment circulating a cool air from the cooling device; and
a heating device placed in a lower inside surface of the freeze/thaw

cooking compartment.

7. A refrigerator as defined in claim 6, wherein the fan is installed in front of a
10 cool air discharge mouth which is accommodated in a rear part of the

freeze/thaw cooking compartment.

8. A refrigerator a defined in claim?7, further including a connecting duct
connecting the fan and the cool air discharge mouth.

15
9. A refrigerator as defined in one of the claims of claim 1 to claim 8, wherein the
freeze/thaw cooking compartment having a function to cool a heated food

material or a heated food as heated.

20  10. A refrigerator as defined in one of the claims o_f claim 1 to claim 9, wherein

the freeze/thaw cooking compartment has a thawing function.

11. A refrigerator as defined in one of the claims of claim 1 to claim10, further

including a deodorizing device installed in the freeze/thaw cooking

25 compartment.

12. A refrigerator as defined in one of the claims of claim 1 to claim 11, wherein a

case accommodated in the freeze/thaw cooking compartment is rendered to
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further including:

5 a case accommodated in the freeze/thaw compartment and placing
a food thereon for freeze/thaw cooking; and
a heat-transmitting plate placed on a bottom of the case, with at
least a surface of the plate contacting the food is made of a high thermal-
conductive material; and
10 a heating device installed underneath the heat-transmitting plate
with a predetermined distance,
wherein the freeze/thaw cooking compartment repeats at least one cycle

of freezing process and thawing process.

15 14. Arefrigerator as defined in claim 13, wherein the heating device is installed
in an upper part of the freeze/thaw cooking compartment and heating with one

of radiant heat and high-frequency heat.

15. A refrigerator as defined in one of claim 13 and claim14,
20 further including a fan installed in an upper part of the freeze/thaw
| cooking compartment for circulating a cool air introduced from the cooling
device and enhancing heat efficiency when the heating device embedded in a
dividing part is working.
wherein the fan is rotated only when freeze/thaw cooking function is

25 working.

16. A refrigerator as defined in claim 15, wherein the fan is rotated for a fixed

period of time in a preservihg function other than the freeze/thaw cooking
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17. A refrigerator as defined in one of claim 13 and claim 14, wherein a freezing

temperature of the freezing process is set at -5C or less.

18. A refrigerator as defined in one of claim 1 and claim 14, wherein the freezing

process and the thawing process is repeated in a neighborhood of 0C and a -

neighborhood of -5C.

10  19. Arefrigerator as defined in one of claim 13 and claim 14, wherein a period of

time is established for the freezing process and the thawing process.

20. A refrigerator as defined in one of claim 13 and claim 14,
wherein a freezing temperature is established for each food material and
15  food for freeze/thaw cooking in the freezing process,

wherein one of the freezing process is selectable.

21. A refrigerator as defined in one of claim 13 and claim14, further including a

device telling an inappropriate food material or a food for the freeze/thaw

20  cooking.

22. A refrigerator as defined in one of claim 13 and claim 14, further including a
protective device protecting the refrigerating compartment and the freezing

compartment from temperature rise when the food after freeze/thaw cooking is

25  1in preserving process.

23. A refrigerator as defined in claim 1, wherein the freeze/thaw cooking

compartment freezes a food material or a food then soften the food material or
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compartment repeats at least one cycle of freezing process and thawing

5 process.

25. A refrigerator as defined in claim24 and claim, wherein the food material or -

the food is preserved in frozen status.

10  26. A refrigerator as defined in one of the claims of claim 23 to claim 25, wherein
a freezing speed of at least 30 minutes of passing time in -1 to -5°C is specified

for the freezing process.

27. A refrigerator as defined in one of the claims of claim 23 to claim 26,
15 wherein the freezing process and the thawing process are repeated at
least one cycle,
wherein the food after the thawing process is preserved in a preserving

temperature zone in a neighborhood of 0°C.
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