; OPQRe3e, (60T27 JANUARY 2003 1 DEODORI ZER USI NG OZONE AND REFRI GERATOR W TH
THE SAME This invention relates to a deodorizer disposed i n2&aANABUR®EI on
path for cold air in a refrigerator so that air in 5 the refrigerator is
deodori zed by produci ng and deconposi ng ozone and a refrigerator provided
Wi th such a deodorizer. There have conventionally been provided
refrigerators with a deodori zer which produces and deconposes ozone so that
resul tant active oxygen deconposes odor conponents and bacteria 10 by

oxi dation. For pEOOORIZER USINGOOEONE ANDYIREFRIGEGATORNGITE 1rer v8xME 4 and 5
KV is induced by a step-up transforner to be applied to a surface di scharge
el ectrode so that a corona discharge is caused in order to ionize inert gas
inair. In the above-descrihed conventional deodorizer, however, 15 the

step-up transfor mer®i smd’!eé‘ﬁd*?é‘d o FFertui £h dt%?é“’dfi%@ﬁar‘b‘épéﬂs@ét ridbedi n
the refrigeratplu SCAAL Padl Yor (1 LR HR & AN QYlFEl ol S5 RRY 1101 0!

air circulated 1 rigerator or éexterna I éntering

refrigera or tnbepe fir fpdraddrer 8ofadsasuigeed .bwom&hbms.dca@@@mE% im? the
step-up transfornmer 20 due to a tenperature difference between the cold air
in the refrigeemt andirad ndfe igeratpal peeviddheridflorsaicham depdotrinért he
present invention is to provide a deodorizer in which dew condensation can
be prevented on TREFStRA UFORYEREIOPHEYY RRENPHVHAegeFaf bIIFFTAFWiR t h

such a 25 degdoid 8ty Ipe J2He - ddNE! | Ry PLAXLASSS 8, d20dRL! 26y provi ded

in arefrigerator w a circul a’ion pa roug r

circul ated. F8gureAHOLLES e HPYnSEEcnpdds cQHRAMMpINRNe s HE Bacter 24
JANUARY 2003 2 the cold air circulated in the refrigerator is disallowed to

fl ow, a Kecoby ahiatdidon.nt Pomiprhivctd onobfl @danei kchigh adlitageheanging
refrigerator is allowed to flow, a step-up transformer disposed in the
first chambebetweenomnd g k¥ dé&t #aeécadsgbs@dsterpﬂre transformer to be

applied to a surface discharge electrode so that a corona
discharge is caused in order to ionize inert gas in air.
In the above-described conventional deodorizer, however,
15 the step-up transformer is disposed together with the discharge
electrode in the refrigerator. Accordingly, the step-up
transformer is exposed to cold air circulated in the refrigerator
or external air entering the refrigerator when a door thereof
is opened. Dew sometimes condenses on the step-up transformer
20 due to a temperature difference between the cold air in the
refrigerator and the external air.
Therefore, an object of the present invention is to provide
a deodorizer in which dew condensation can be prevented on the
step-up transformer and a refrigerator provided with such a
25 deodorizer.
The present invention provides a deodorizer provided in a
refrigerator with a circulation path through which cold air is

circulated. The deodorizer comprises a first chamber into which
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5 second chanber and electrically connected to a secondary side of the
step-up transformer, and an ozone deconposi ng catal yzes decdhd¥rRG2B2one
produced by the ozonizing el ectrode. The deodorizer is disposed in the
circulation path in the refrigerator to deodorize the circulated cold air
by use of the 10 ozone produced by the o§$nizing el ectrode. According to
the aforesaid construction, the step-up ttansfornmer disposed in the first
chanber is shut off fromthe cold air circulated in the refrigerator

wher eas onl y theedlzoni Z chgeel £céd df& heSrefiiapathtior ideisal Tatved €6 feol( air.
15 Further, the transfornmer is not directly exposed to external air even
when a refri gesgconddebamperogatedwhdohséheesollgd, adifagdesuilatedein the
tenperature around the transformer is_reduced such that the dew,

condensat i on TEATEABIR PRS0 AEPWRAFOpEL BF e PRt BRITUPTAE ABS RFRE R G iEPaEEf ode
preferably h [ C which ' ' rge i aused
and a non-di 3@th§£§€$§ g(g%g%%%’h%l%%azggé\\%gbgeegj?ggééaa%idsjic%g):%g 33 r gge,

and both surfaesadoénimsee! ffd eadetaiga Pl fimiadtdoeat 8kddbridaaysesaad
chanber. Electric discharge increases the surface tenperature on the

di schar ge supffatke cftaph@poroangfognet eandoae.oziosoddroghys inheatadykhe
di scharge and non-di scharge surfaces are located in different environnents
from each ot HEFOMROF tRPePAP? ePEP AT ¥ht P et ePZ Pt T g lgdLode i nEReased,

ther eupon 2 VAR, 1Y S SBBLRLeL o4 "SR IR LI L3 e

However, since N surraces o e e

located in tRerseGRPSc 6P RANEBRBE O tikec f QL ESEAS 6RBSA{HEY @Fe d€he
tenperature gradi ént between the surfaces is reduced such that the thernal

stress appli edohe phedetedtlswdthec dzondziagduebdetbodde 0zone deconposi ng

catalyzes is preferably di sposed bel ow the ozoni zing el ectrode. Since ozone
i s heavier than a”iqqorld%l%@%z%etﬁﬁveasf%m deensfrumtdon i tthe stesoted.

A dingly, when_th ne d ' . | i s di bel h
ozoni 21 g ¢l SECRORTNGECORST] OR B GABAS SNANDEE SpBARE: SHf J0°BY ¢ Bt
conponent by -@xdail O £aM R 2T {1l SEhOULeBEILEELI Y - WA ANET SR E, thde

ozoni zing electrode is preferably disposed at an inlet side of the

deodori zer tlozoughinki ehetheoder tul ekpdsed! doaithef kedwsuilatedt beldeadopti zer
and the ozone deconposing catalyzes is disposed at an outlet side of the
deodori z&% t Fusthhrwiihehtnangeeyarey 18 atoddrestlegikpeseddodesrriadenlr

Deodori zati on bx eneration, and decg osition of ozone can be carried out
along a 11 owSSEPCTICUP At ShF LBt AGPT 161 BRETSS - TREMFRYBART Y GheBoes
provi des a deqdefk &ty rdl Bodnd ! E@ﬁnsngoﬁta@m@r rbBudbh Ghch BhER- UP
transforner is disposed, 20 an el ectrode chanmber 1 n which an ozoni zi ng

el ectrode el eber deal tyndomsetcicrd dno thes eeandas ymer daamnfbd peestapedp

transfornmer, the el ectrode chanber being separated fromthe transformner
chanmber, a comuifheaproninbne deptaleRafprablly hae acfldgehcte suafbdee, and

a cold-agB chanﬁgﬁzin{o mhica.co dair 25 circulated in.a Befrigergtor
flows anf®i n WA BSHES GEESHpEET A CE 2386 bt E¥Hp6ATSt o
the communi cahi;aR Ol£.r&lA¢s820P% i GRURASE 59136 & €3 Qe:ﬁéliﬂ)%ir@g ggzone
i .are . c
produced by the ozoni zing efect rode an supggle t rdugﬂ t he 27 JANUARY
2003 4 of the electrode are preferably located in the second chamber.
Electric discharge increases the surface temperature on the
discharge surface of the ozonizing electrode. Accordingly, when
25 the discharge and non-discharge surfaces are located in
different environments from each other, a temperature gradient

between both surfaces is increased, whereupon a thermal stress

applied to the ozonizing electrode is increased. However, since



conmmuni cation hole into the cold-air chanber, whereby the cold air
circulated in the refrigerator is deodorized by use of the 8ZHHEARYRYS
step-up transforner disposed in the transformer 5 conpartnent is shut off
fromthe cold air circulated in the refrigerator in this construction, too.
The circulated cold air is caused to flowinto the cold-air chanber. Ozone
is supplied fromthe el ectrode chanber through the comruni cation hol e.
Accordi ngly, the ozonizing electrode is also prevented from 10 direct
exposi ti on t bothe ssinfegleat exf cbhel ailecanddexiagendlocated | ow higei seoconte
refrigerator when the door is opened. Consequently, the tenperature change
in the ozoni £PRP2EFBeRE odB &RE HFAEFIAEd CMFHNEL 1O he theofETPEFSLHLEd i n
t he el ectrode_chanber. i,s m X W th_air cantaining odor, pear, .th

communi cat i oﬁrfglﬁfﬁeb(ie%w‘?eﬂ‘e%ggl TR ThdrpEFIuceR S Sleﬁﬁf‘g,ttﬁ%h&%‘?lcan
be dECOWDOSGQt%EEhCh€811¥dWﬂ?ﬂjkh%ﬂ%%%@%dgeéQHDQé'H&mﬁﬁ&ﬁ!yzes i s di sposed
so as to correspond to the communi cation hole. The invention al so provides
a refrigesator prme desbnd tdeconfredok zartalgzeteddorpra fiegabdld ddispbosed
circulated in the 20 refrigerator, the deodorizer conprising a transforner
chanber in whedhwaha epoupzinardeetnede; s Sddinggoszene an hdavdierodkachanber in
whi ch an ozonbgin el ectrode electrically connected to second%ﬁéﬁiide of

the step-up t OYTBTVES 8WEV%E_F68@“’ éﬁﬁﬁilBéFﬁ§“§8_aré¥§ﬁ“7 ¥he
transforner chapbehe z%‘ﬁ@%c%ﬁ?bgﬁnég cQQBQYEQF‘TEQ' ‘&%Pﬂge&“ bB15¥Cethe
, and a cold-alr cha

el ectrode chanber er 1nto which cofd air circulated in
a refrigerat ozoaldihd &hectrcie 04e86mPes 00O idT) o@ahal ¥E® dePmpdsti®ion
correspond to the comuni cation hole, the ozone deconposi ng catal yzes
deconposifg of23ddANUNRYN2003bY awigtad ipmodan dek lparriedoowhiedifigientsdyr ode
and supplied _through the comunication _hole intp the col d-air, chanmber

wher eby the EYF&hgIFoEsr dieaPEaninlrElestrrger L @rr%f§r6868d4’r%f%‘yaﬁse of

on' the st ep- OF P PaTa bie BeohBP1z EF¥nEBNMRRATAAh S ER, ) 24U B45H o

on t he_ st ep- up transrorner COI’I_S _ |l zer, ! _ _
deodori zat i o jeffRGls £rFo RAeNRidbRiReE SPPhY 0zdhe dRRAPbEIRY dataldiysppsed

at a feedback path side of the

is disposed at an outlet side of the deodorizer through which
15 deodorized cold air exits the deodorizer. Deodorization by
generation and decomposition of ozone can be carried out along

a flow of circulated cold air efficiently.
The invention also provides a deodorizer comprising a
transformer chamber in which a step-up transformer is disposed,
20 an electrode chamber in which an ozonizing electrode
electrically connected to a secondary side of the step-up
transformer, the electrode chamber being separated from the
transformer chamber, a communication hole communicating with the
electrode chamber, and a cold-air chamber into which cold air
25 circulated in a refrigerator flows and in which an ozone
decomposing catalyzer so as to correspond to the communication
hole, the ozone decomposing catalyzer decomposing ozone produced

by the ozonizing electrode and supplied through the



circulated cold air. The circulated cold air in the feedback Path side is
considered to contain a larger quantity of odor 10 conponeng’ JANWARBEWEnt |y,
the aforesaid disposition of the deodorizer can render deodorization nore
efficient. The refrigerator preferably further conprises a cold storage
conpartment, a vegetabl e conpartnent and an evaporator which is common to
both conpartnents and produces cold air %5 circul ated t hrough the
conpartnments. In the refrigerator, the deodorizer is disposed in a boundary
t hrough whi cBofufaén £t holtbOVELd 8 tBEdCRL f HMRAE GREPEHY M cSigde to
t he vegetabl e conmpartnent side. Consequently, a substantially dead space
can be used eificimntllapedndnt tige dedidgerakort he dapciitzgdoby tdsme 2@ the
refrigerator for cold storage of food can be limted. The invention yet
further provPé@@eReq refrigerator provided with a deodorizer for deodori zing

I d ai i I dinth fri t t d I, i_Si
ranstor mer chanBBF CEFTRGH | N8 FAE0ab: | LA Ge s Ho TR SFPMELPERF
circul at egd Zéﬂlgﬁ%fﬂﬁer{@ffd AHA Y AR 1A Bhcdh§Pegedn | Pnbhe

transforner c er, an ozoni zing electrode electrically connected to a
secondary si gdefpfgéiercyl ep-thi st camnstiidEilonanebdli S pasadi ridlsitdd ddiel air
transforner chanber, and an ozone 27 JANUARY 2003 6 deconposing catal yzes
deconposi ng isecansqdetproiin dathythecoddonizi elprberct r 6dene|is shpplied
construction,_ the circglated in a cold ﬁtoragg conpart ment . of the

byche
PO orat orEremorh calehtFput, FhabhGr FRECREBILHE S EPIBHALRRE LOMORObE Y ai
refri gerat PELFPE EHRY P26 ‘

s deodor i zeg 5 anch fy! dle iftnfiish] Ahedceshd abr Jisoabhavedeid ELaw

t hrough t he Ing tothe aforesaid constfuction,

st ep-up td angipéderesfosiasen 8 the ¢inditfatiddetothagPerand exdternalifairom
the cold air circulated in the refrigerator, whereas only the 10 ozoni zi ng

el ectrode i sfhapbmed ingot hehei rmafirtgedatokd dien odhei déoohe itsr anpéneder
chanber. Further, the transfornmer is not directly exposed to external air

even when t hECRESFYYUrIH o NBdGmAST AbPERhangshiBdienPFOP LI §AECF Fodde
d [ . d
temperature é&&‘i{‘%gtefilgc%?”%f&fﬁ%r,' %hégcgé'&prr?eg y}%‘é@g?@@t ik e 8lectrode

cpndensation on transforner can nte he.C|rcu
air flowed i 8hambdre idaptiedd «@EnhRASSE6N tAEn NP BAO H MO ROmfdh b NE ESn

together with the ozone produced by the ozonizing el ectrode. Accordingly,
when allld hehole in the cold-air chamber. Consequently, the odor can be
decomposed efficiently when the ozone decomposing catalyzer is
disposed so as to correspond to the communication hole.
The invention also provides a refrigerator provided with
a deodorizer for deodorizing cold air circulated in the
20 refrigerator, the deodorizer comprising a transformer chamber
in which a step-up transformer is disposed, an electrode chamber
in which an ozonizing electrode electrically connected to a
secondary side of the step-up transformer, the electrode chamber
being separated from the transformer chamber, a communication
25 hole communicating with the electrode chamber, and a cold-air
chamber into which cold air circulated in a refrigerator and in

which an ozone decomposing catalyzer so as to correspond to the

communication hole, the ozone decomposing catalyzer decomposing



circulated cold air is caused to flow into the deodorizer, the 20

resi stance caused when the cold air passes the catal yzes de¥r/8N<% A2
circulating speed, thereby reducing the cooling performance. In view of
this problem part of the circulated cold air needs to be caused to flow
into the deodorizer so that the cold air is deodorized w thout reduction of
the cooling 25 performance. Further, too nuch circulated cold air passing

t hrough the deodorizer can exceed the Iimt of a deconposing speed of the
ozone in theoecahal yreduced byhehammotizingcel ectrdde lamdl supprisat thrddgh
JANUARY 2003 7 the Iimt deconposing speed of the ozone, the latter could
not deconpos&hglconmeniedigion rholgs iatpethe tcokdraigeshamber ngvharnahyi Ehey

woul d be reduc and an excessive .anount of ozone.would fl.ow out into_the
terior of CRBIT IGERGESS M 1 BoLptiR ot iF RPIaRISErLBY A Of
however, par tpaf o%@ﬁe?' rﬁ“'tﬁc&jédc&r%@nﬂ!trfioﬁ £6Y5 &by ohliBish018n I be
deodori zer such that the deodorizing efficiency can be maintained at a

proper vafueprévéakted®nifhd Beeplip drahstotdtlcanst {t impeidaesgbrisér,
deodorizer is preferably variable. Even when an anount of food 10 etc.
stored i n t handethegdeadorizdtaiyesifactagpunbe oha oalingd sftlabwiyng i nto t he
deodori zer is changed according, to the anmount of food, whereupon the

h
deodori zi ng ef fi cHEnGPOERR 1BE nif I HiRASEdatt & PraspiraPath WdRTotBF the
vol ume of th%.i%%htdlﬁ@la& %&P&V‘ Lhopuob; 1 e g%&iar]k&f”iﬁ .Qct% ‘f%leki]ggcﬁf the
roug y e Nbre

cold air flow ng anot’her portron 1I's preferab varia

speci fical | y pagweB ivbens aBordDadtedftLidonthahed €@kl JquddiQwWyna i Babhe
refrigerator is constant, the ratio of the anount of cold air flow ng

t hrough 10e deogonentr addnshquenblyi bhecealfdresaidl| duspgsitiaugbft bbe20
other portion is varied such that an ampunt of circulated cold air flow ng
into the deod§PHPELZEANCHR EPRARfedeorRE iZAt AR BArevsitisdedéscri bed, nerely

oY e o SRl o RS ELSERIGE LRafREats SRIENDY ptita. L1 iie

storage compartment, a vegetable compartment and an evaporator
which is common to both compartments and produces cold air

15 circulated through the compartments. In the refrigerator, the
deodorizer is disposed in a boundary through which the cold air
flows from the cold storage compartment side to the vegetable
compartment side. Consequently, a substantially dead space can
be used efficiently and the decrease in the capacity of the

20 refrigerator for cold storage of food can be limited.

The invention yet further provides a refrigerator provided
with a deodorizer for deodorizing cold air circulated in the
refrigerator, the deodorizer comprising a transformer chamber
defined in the deodorizer so as to cut off cold air circulated

25 in the refrigerator, a step-up transformer disposed in the
transformer chamber, an ozonizing electrode electrically
connected to a secondary side of the step-up transformer and

disposed outside the transformer chamber, and an ozone



25 a first enbodinent in accordance with the present invention; FIG 2 is a
| ongi tudi nal side section of a refrigerator provided with t%e’%lé%ﬁfo?ro?%er;
FIG 3is aviewsimlar to FIG 2, showing a second 27 JANUARY 2003 8
enbodi nent of the invention; FIG 4 is a front view of the deodorizer; FIG
5 is a schematic perspective view of the deodorizer of a third enbodi nent
of the invention; 5 FIG 6 is a schematipoerspective vi ew of a covering
structure and a restricting structure in the deodorizer of a fourth

L ua ! . . the . !
per spect ve S HESFIIRERNATECE, ARLSHho TP, tos, SATy” IR o tRe
restri cti ng cylyiGlitiel Bot BBad0 IeRdYis ebndtrickibh) EABAHIBINatdY cold

. accordance wth the Invention; FI Is aviewsimlar to FIG 2, show ng
a sixth enbadirmeft a idb R GHAIYEE compa rthentN¥eNthéie ft (Gertat Sr dsVbBWsed
simlar to FIG 1, showi ng the sixth 15 enbodinent; FIG 10 is a plan view
of the deodai zkow tHiroudli the depdstiaél\scethatgete lcolg &ldiismbdesdokiiaedof
the deodorizer; FIG 12 is a viewsimlar to FIG 9, showing a seventh 20
enbodi nefit iamdapaatdefickhei ¢hrchbatedemwldmiF|id alddwedaritcefpoedttirough
perspective view of the deodorizer of an eighth enbodi nent in accordance
with the inkdet deedomigeri4A is a partial |ongitudinal side section of the
refrigerator, and FIG ,14B is a_partial Ig enl arged vi ew, showing 25 a part

. g
of the refriger ASFOELIRGoP | hhe RIrRSaf G COABFEFUCHIPRgitR)i AEPPSPRe

section of rans olr%nlerigdisposed in the transformer chamber is shut off from

the cold air circulated in the refrigerator, whereas only the
10 ozonizing electrode is exposed to the circulated cold air outside
the transformer chamber. Further, the transformer is not
directly exposed to external air even when the refrigerator door
is opened. Consequently, changes in the temperature around the
transformer is reduced such that the dew condensation on the
15 transformer can be prevented.
The circulated cold air flowed into the deodorizer passes
the ozone decomposing catalyzer together with the ozone produced
by the ozonizing electrode. Accordingly, when all the
circulated cold air is caused to flow into the deodorizer, the
20 resistance caused when the cold air passes the catalyzer
decreases the circulating speed, thereby reducing the cooling
performance. In view of this problem, part of the circulated
cold air needs to be caused to flow into the deodorizer so that
the cold air is deodorized without reduction of the cooling
25 performance.
Further, too much circulated cold air passing through the
deodorizer can exceed the limit of a decomposing speed of the

ozone in the catalyzer. If the amount of cold air should exceed



el ectrode, FIG 15B is a plan view of the electrode, and FIG 15C is an

enl arged view of a discharge el ectrode; 27 JANUARY 2003 92FHARUARG2Q08 3
graph showi ng the experinental results of deodorization with amoni a
serving as marker gas when an anmount of cold air passing through the
deodori zer is changed; FIG 17 is also ajgraph show ng the experinental
results 5 of sensory anal ysis when the anmount of cold air passing through

t he deodorizer is changed; FIG 18 is a viewsimlar to FIG 14B, show ng a
ni nth enbodi f#tl indtadespappetnisdeadneti themgone, Fhedatgy gegldomtr e

f t vi f | | | d 10 stat d i tagte,i
tenth embodi AEFTMEFFScebt dhfte CRIEn ke | AVerft | EFEYEpebbPyvERYIORI 68 20A
and 208 are oA ¥R4.8814 BE AEANAL AR/ 2 HRUALED; 0D RoRAE U d ALY g1 N an

el event h enbodi nent 1'n accordance w e invention 1 n both cases

flow ports arpow! eged @ith Oprd, ihbekespedifi Vehy, refigdifbatadd. Shaws e
operating pattern when the deodorizer is intermttently operated in a

twel ft h énboalbhoreertdesBavidresl cenbbduaeins, dioweverpr paentof robentionubatéd be
described with reference to the acconpanying drawings. FIGS. 20 1 and 2
illustrate ac?}9 tienfodawsst A AL86r R R tdeaded izFe AEFBnth&ef €1 i ng

first to FI %egdorﬁ{ll r%ie%%ri%ggﬁcbscgﬁ\j%hnta{a}. tlé\q.lx%% %tbgdé}%&%?r‘ya‘ﬁ?ué nto the

shape of a genera ctangular- box ront openin e refrigerator

body 1 includes anygutifé SASLRE QirANdtiiLlcolasiang 184U deArbigh heneS
outer casing 2 and a heat insulator 4, such as urethane form fiTling a

space def i nededddmiear tihepreficaratdiydvaniasl easEnga whandn3amovnthoifi fosd al
partition plate 5 ( a bottomplate of a cold storage corrpartment?l made from
a synt hetd ¢ ¢&3i PhoFed kadthe rafrigerajeNirgsp3apgamount of cold air

flowing into the deodorizer is changed according to the amount
of food, whereupon the deodorizing efficiency can be maintained
at a proper value.
A ratio of the volume of the cold air flowing through the
15 deodorizer to a volume of the cold air flowing through another
portion is preferably variable. More specifically, even when
an amount of circulated cold air flowing in the refrigerator is
constant, the ratio of the amount of cold air flowing through
the deodorizer and the amount of cold air flowing through the
20 other portion is varied such that an amount of circulated cold
air flowing into the deodorizer can be changed.
The invention will be described, merely by way of example,
with reference to the accompanying drawings, in which:
FIG. 1 is a schematic perspective view of a deodorizer of
25 a first embodiment in accordance with the present invention;
FIG. 2 is a longitudinal side section of a refrigerator
provided with the deodorizer;

FIG. 3 is a view similar to FIG. 2, showing a second



i nner face of the inner casing 3. The partition plate 5 defines a cold
storage conpartment 6 in an upper interior of the body 1. A7d4YPARY 3083
rotatably nmounted on a front end of the cold storage conpartnment 6. 5 The
partition plate 5 has a plurality of protrusions (not shown) forned on an
upper side thereof. A chilling case 8 is glaced on the protrusions of the
partition plate 5. The chilling case 8 is fornmed into the shape of a

cont ai ner and has an open top and an open f rout . A cold air path 9 is
defi ned bet wesbodiimed® ofdehei deveritidrg chilling case 8 and the upper face
of the partition l%Iﬁa;te 5. Alid 10 closes and opens the front of the
chilling case 8. fards @ Sxoptavées ahsthe dgpdardgernt o which a

deodorizer 11 is fjtted,. there S orting the |atter, ot her cal.d air
path 108 1 s def b bet vifer PROSBA EP potishdnite Sibhlas " Mlodi el ¢
100. A heat - igpsyl @hgddPakbbdiRén®! 3 &nkl invehit¥8d;i N the inner casing 3 to
be | ocated below the partition plate 5 . The partition plate 12 includes a

casi ng magde frompereynéhdsi a r eshematnit f perspeat ive stigwneff aamovering
veget abl e conpartnent 13 is defined between 20 the partition plates 12 and
5. The veget @liractynpapndeat resterimng Gl tirg ipetiie odepdonizer] ofi ¥posed
on the partitjon ﬁLatg g.w‘t the cold stora hcgggartme t. 6. That is, the
veget abl e cor#p?é’rrtt FbedipgRE Lo apcordance with phie Invefitialisr age
conpartment 6. A r-14.i.s l.e
compart ment 13 so B 7o 5 s PRRN " Pt e 800 A UL A M AT EI HIANS

i s accompdakfdn thé Reveegayall ictuimRaiidehe déstrike ingVeiriasgelbn ithe
formed into the shape of a container 27 JANUARY 2003 11 with an open top.
An upper 10asalep@ordzaourmfedaont i fich | embedimert 15 nscacepndansieoseitine thep of
the | ower case 15 except a front end. The upper case 16 is fornmed into the
shape of a coMV&%&PMith an open top. Alid 17 is attached to the top of

t he upper 5 case sSQ :as e clps I b.r I mkRe! S
formed between the °|g%ag(%&p’t%%&gla%%????‘gﬁ'p#a%go@gigfsgég?ieﬁ%%conpgrtt ment
19 is definedpal-ewriBfclafithi Ok Pt thidn;The freezing conpartnent 19 is
thermally isolated fromthe upper vegetable conpartnent 13 and col d storage
conpartment 6. AFI®. uppis doorieR0 sdmdlale tbowdG.ddor shbwdng rabentsdcktbn a
front end of the freezing conpartnent 19 so as to be slidable forward and
r ear war d15An 9™ EREézi ng case 22 and a | ower freezing case 23 are
accommodated in t fr N ar.t men js gonpartnent 24 is
defined at a Iomeﬁﬂf(;e'ndlqgést %e%ﬁggr (elérglgg(t‘e”rc';?l?)er 0 ytyfggﬁ’conpressor 25 for
the refrigerati onpryche i$ aPpeve fieh y Bnl AeqERARINGE tEATRAL R M chdef The
conpressor 25 includes a conpressor notor 36 serving as a driving source
and of the retdguogdaeren type. The conpressor notor 26 is electrically

connected via a drive circuit to a main control 20 device although neither
of themis shown. Fihe hhiks cdntiel B&0HERF nkd 46 cohprihedng @ Sey&atut er
and is di,gposed in the body 1. refri.geration cold.air generating
compart el senodiaertndh frcord it i The dag8rEiRl compar trent 13, A
refrigeration evapasatior 133ahSeSKARREDerBpbhei$0l il br2bhd I RIHiNGr
conpartment 36. The cold air generating conpartnent 36 includes a
cylindrical el dinaieigithcaabgeimgeni g adcoaddnael wiviertishaipacntdod;ai r
suction opening 38. The cold air discharge openi ngl 37 is inserted into the
upper case 16. FIG. 14A is a partial longitudinal side section of the

refrigerator, and FIG. 14B is a partially enlarged view showing

25 a part of the refrigerator as shown in FIG. 14A;
FIG. 15A is a longitudinal side section of an ozonizing

electrode, FIG. 15B is a plan view of the electrode, and FIG.

15C is an enlarged view of a discharge electrode;



27 JANUARY 2003 12 A generally L-shaped duct cover 39 is fixed in the cold
storage conpartnent 6. The duct cover 39 is made from a synfh¥NERYE¥Pn and
has a plurality of cold air discharge holes 40 open to the cold storage
conpartment 6. The duct cover 39 constitutes 5 a generally L-shaped cold
air duct 41 together with a rear plate ofy the inner casing 3. The cold air
duct 41 has an upper end open to the colg storage conpartnent 6 and a | ower
end comruni cating with the cold air generating conpartnent 36. A
refrigeration faRIGot a6 42 ias graphosddwingt hbec ekgeaimememier eesulgsl®f
conpartnent 36 and electrically connected via a drive circuit (not shown)
to the main derdenizajeAncWithpmmonianpebyine asRa kRIS 9asrwhen pdmtoyHaft to
which a fan 43 is, connected.. Wen the fg}r;\qu iqs rotated, the cold air is
circul ated t®F oty (e fpc?lslsd\ﬂgng FotgR the [dq3do5drsti 6h FAN S ‘conpri ses a
refrigeration faprgd> ot of 4PN @Fabfl EhOFIAS | Gk fapePindRL 43 I8 dan 44
and the evaporator 33 constitute a refrigeration cooling unit 45. Cold d
air circu atopemery analfei€aihdnstin ag@uando ¥ egdidadl € pasBang Glirdidh i n
the refrigeration cold air generating 20 conpartnent 36 is discharged

t hrough t he thedteedprigeaniigsgchangado the upper case 16. The air is further
di scharged into the cold.air path 1§ through a colg air flow hole 46 fornmed

in the front endfof-th8 APdar¥IePh&BLLaF yFPhEICT | LHR RN 3 HHYR he
front face oémgé}gir#%}/{frinc%%%o}ﬁa?g,g ‘gp@ﬁ] fHY th®en Iitgﬁr? rearward 25 al ong

t he underside of t ower case el ng returne ough the cold air

suction opening 38csTheoRidnd 3 9B0akeds Fynt kA kel bF 0LV AR RIS 33,
t hereby cooling the atnosphere in the vegetabl e conpartnent 13. 27

JANUARY 12003s i8td lndr dnmaandepernfstaite im & kentbnpmeivédisrent36ni acchsddrareged
t hrough the di scharge holes 40 of the, duct 41 and the upper end thereof
into cold sty igantdrr sesPRELLY¢i¥urther flows into a cold air path

L0 Pr oL te0 bel Bk e Gllar J0pEASE pfan Ve BAD LA
hol e of the gratpd+©it HrApLabe in an eleventh embodiment in accordance with
the invention in both cases where flow ports are closed and open,
15 respectively; and
FIG. 21 shows an operating pattern when the deodorizer is
intermittently operated in a twelfth embodiment.
Several embodiments of the present invention will be
described with reference to the accompanying drawings. FIGS.
20 1 and 2 illustrate a first embodiment in accordance with the
invention. Referring first to FIG. 2, a refrigerator is shown
including a body 1 formed into the shape of a generally
rectanqular box with a front opening. The refrigerator body 1
includes an outer casing 2, an inner casing 3 provided in the
25 outer casing 2 and a heat insulator 4, such as urethane form,
filling a space defined between the outer and inner casings 2
and 3. A horizontal partition plate 5 (a bottom plate of a cold

storage compartment) made from a synthetic resin is fixed to an



and the cold air path 101. The air then flows forward along the path 18.
Thereafter, the air flows downward al ong the front face of %Wé”P&We?OO%ase
15, further flowing rearward al ong the underside 10 of the | ower case 15.
The air is then returned through the suction opening 38 into the
refrigeration cold air generating conmpartygnt 36. In this case, the air is
cooled by the refrigeration evaporator 33 thereby to be supplied into the
cold storage and vegetable conpartnents 6 and 13. That is, the 15

deodori zer Lihnex @hsposfchat ihherfeasibag |3 .parhespaet bEidheplate d de€dnes! d
air. Afreezing cold air generating conpartnent 47 is defined in the rear
of the freea eg9ldospamagenconpartmentolfpant asnupp2rhasterdordodi thei bodywr ge
opening 48 and a cold air suction opening 20 49 forned in an upper end and
a | ower end li-hepdlsior ddfceetaally mou o adizgiy gndroBihgeld sharageor
50 are provided in the conpartnent 47. The fan notor 50 is electrically
connect ed vCR™RPAHEMEN:i8-cuit to the main control device. A freezing fan

bl ade 51 d . A. i haf f f 50. W 2
D e S COMBRL oty 4 R A, i oIS R B b iR ot Ted?

foll ow A ' f [ h [ 5 d
the fan bl adiosp) el ¥, o' uyBer, B theFOBE SERCATALAD FRER p8s™

t oget her wi th aldeR1 6h 9% PPoEYARPHAE Uf the hatANWARN: §99§e154. ShhfEhilNihhe

freezing cold air generating conpartnment 47 is discharged through the cold
ai r di schar gasepeniBgrédmeat Pntdetie fd1egre 1 Govpatainer 49d hAe ahropén
returned through a cold air suction opening 49 into the conpartnent 47. In
this case, the and as aual ddolny .t hB dobkaingpathr $ giey diedrin®d beheeenythe
cooling the atnosphere in the freezing conpartnment 19. FIG 1 shows the
const r uk® i onngersidedefiothe echillingecagedSodind zehe 1appetl fédee £ the
general |y rectangul ar box-shaped case 54 nmade froma resin. The case 54 has
an open | owPATEAF 198 Pléakedoin &ildd 10 plosessand, epgneothenbrenteofsthgy

be t {, . -1 t. | th dj t, th i d f

The case 54 chd drinCBas ' PRhEhar LILIOE pTRERS Tl ppioen 614 drthovniSh e
23 . g . ' .

parti i oned oy aoier et 13 MPCEILLAN, SRS UbSIEELL] EnS fatfer,

(first chanBgbknet £814a{ingdtnA1 618ld dsifZRedEBredn WiRNphetR A onSplste

provided in the transformer chanber 57. Power is supplied to a prinmary
termnals5 5 and a support plate 100.

A heat-insulated partition plate 12 is fixed in the inner
casing 3 to be located below the partition plate 5. The partition
plate 12 includes a casing made from a synthetic resin and filled
with styrene foam. A vegetable compartment 13 is defined between

20 the partition plates 12 and 5. The vegetable compartment 13
communicates via the deodorizer 11 disposed on the partition
plate 5 with the cold storage compartment 6. That is, the
vegetable compartment 13 thus serves as a part of the cold storage
compartment 6. A door 14 is attached to a front end of the

25 vegetable compartment 13 so as to be slidable forward and
rearward.

A lower case 15 is accommodated in the vegetable compartment

13. The lower case 15 is formed into the shape of a container



20 (not shown) of the step-up transforner 57. The step-up transforner 58

i ncl udes secondary termnals 58a and 58b extendi ng t hrough Eh&#NYARY 28%B0on
wal | 56 and exposed to the outside of the transforner conpartnent 57. The
other interior of the case 54 constitutes an el ectrode chanber 59 ( a
second chanber ) . 25 The surface di schange type ozone generating el ectrode
60 is connected to secondary term nals 58a and 58b and conprises a
generally rectangular thin ceramc plate 60a and two netal electrodes (not
shown) conne®i&l 3B apead Seeonddr YPPeF Hass 16 5igamountved ANUARY DOWSr thsand

58b respectively. One_of the tal electrodes is disposed on the surface of
t he cergn‘i c éga¥8 PR T G g?‘ﬁetBRp%ge‘if‘ef E5n CRarsthaf¥ert cfread) .

The other netgly.el@ed r‘@?%ri ‘?i%g?q%dggduﬁqﬁé$qnggrm%rgp%t SFGé)aco%ageB%ns of

mol di ng ( inductive el ro er, a ceramc coating s i ed

to the surfacatafahhgpai separ ge 19ty r pdatitdcaedeto tthd @APCE s AatEkipRleat | ON
with age. When about 4.5 kV AC stepped up by the transforner 58 is applied

to the nebal cesecifoslesas tirede epeoedodrd cicohhr g3 o kd tdir qertanil@ [fkat e
60a. 10 The |l eft side wail of the case 54 is formed with a generally

rectangul ar tRFBEGPGTHESD Bhe kigh bl grdikhepasititdentiriaka§ -odd L riesziing

refrigerator i Vi in FlLG . 1. The case 54 further has an
outl et 54b fSF%égﬁg?%?%ﬁfer%e%%%greelgr. t%\ecg?léPygje%n (%Jz%ﬁ?e e'co'r'FESSi ng
catal yzes) 6¥rieszihgposdshithdnite 155 iguhetmaty Sdtatdl FroRe thiae uhgtakef :
The catal yzes 61 includes a core nenber nmade by formng a ceramc neyconb
with a base wkgrtabheesanmxitiendr 13 matakcobdnsyooade | tdmportgeiay &.l Yan
rectangul ar plate shape. The catal yzes 61 further includes a catalytic
conmponent0f i ¥pBEE e 2% pad kg iowerh dopst 31 yarses meungedi en taf-onenepdonbed
such that a ntact._area thereof wt one and qdor _i.§ ] ncreased,

wher eupon thégd%é@%r’%gselzﬁage?cf'\'%qretﬁb‘vg ggi‘%ochaE%g’.e ﬁilF‘SPH)ﬁ]W‘EW%GB? has
been renoved,bBYriheq catagl 1S, i to, f d r Vi e in
FIG 1. The honeyconbetéﬁcgégié?/géersé%lﬁﬁgégﬁgm% gﬂad?%wn%\%ﬁc%%s%rguc ggn for
25 the sake @8 srephécinmodated @n theTheedendprdoipyarthenlBUsoconstructed is
fitted in the opening of the partition plate 5 so that the inlet 54a is
directed upward & "PERARE FIPAIIIMENd: df afe dafipmdt Ané Bower end of the

15 refrigerator body 1. A compressor 25 for the refrigerationcycle
is provided in the machine compartment 24. The compressor 25
includes a compressor motor 26 serving as a driving source and
of the reciprocation type. The compressor motor 26 is
electrically connected via a drive circuit to a main control

20 device although neither of them is shown. The main control
device mainly comprises a microcomputer and is disposed in the
body 1. A refrigeration cold air generating compartment 36 is
defined in the rear of the vegetable compartment 13. A
refrigeration evaporator 33 is enclosed in the cold air

25 generating compartment 36. The cold air generating compartment
36 includes a cylindrical cold air discharge opening 37 and a
louver-shaped cold air suction opening 38. The cold air

discharge opening 37 is inserted into the upper case 16.



27 JANUARY 2003 16 The operation of the deodorizer 11 will now be

descri bed. Deodorization perforned by the deodorizer 11 wi | B7 ANKARY BR93
descri bed. The deodorizer 11 electrochemcally serves as a plasm
deodorizer. Mre specifically, a corona discharge is 5 caused when a high
voltage is applied to the ozonizing el ectjpode 60. As a result, an inert gas
such as Ar contained in air is ionized such that a plasna state is
established: ArmAr~ + a ( 1) Wen an electron resulting fromionization
shown by chem cal? lgerfenahlya I(-shapedofihttesodguri 3%t imanf bsgdein nileecadlsl Oz,
active oxygen O is produced: 02">O+O@é.!(21—) When the active oxygen O conbi nes
oxygen noi ec §tOTAFE I tHentd o THEAUFE QB3 2 1@ made Fropagsynthaiie o

produced thr t apoye: i o] t em cal
Pormi as (1) hearsARachey S AATAIIEY, BEPEERS R MIRtRate' REET D Fhen
the deodori zalp e 2884 A CinRHHMaHd. CAING Ridt LSvEl YU A dutdshe
refrigerator. When ozone O 20 and odor conponent are adsorbed onto the
surface ob thegentralel-8hapeeazbadridiaeddnpogathesuehth rareactplate
oxygen is produced. The odor conponent is_ oxidized by the active oxygen to
be deconpose®f Ahe LRDST dedHBI] Zed FBe @Rk iH duchwiduhas hrpupPehensut | et
54b. 25 The above-‘ges%ﬁ bed ld(ieodgri zation is gar F}%e out .in tge circul ation
[

path of the CBSF at? i*Re HeP <01 8E8F 379 & TERS I EREN® 627 F0re LP¥EF i |y,

air containi R dAhichtPH§ FIEPUME R4 BBl gaddrd iy CRRpdeerahtZe6. 1h
together with cold air circul ated 27 JANUARY 2003 17 tﬁrough the cold air

path 9, and dedddygezadianrfansnensed itsOefid Doseditinitlicocd he ad @l gerdra tdaigh 101
in the vegetable conpartment 13. In this case, since the step-up )
transfor k8r SOnpagspcat 36 antk eleghsicpidy comratadkentiasa dsledRinsifitf r om

the cold air 5 circulated, in the refri t Ly th i zing el ectrod
60 pr oduci ng G RATEIGFS SRS CTRGE & HEY I Se GO Gho: 48 HEadles; e

exposed to tr}:ergl:ée.'i:'!>@£f%h%‘fltdt@%ich a fan 43 is connected. When the fan

43 is rotated, the cold air is circulated through the following
route. A refrigeration fan 44 comprises a refrigeration fan
15 motor 42 and a refrigeration fan blade 43. The fan 44 and the

evaporator 33 constitute a refrigeration cooling unit 45.

compartments 6 and 13:
Part of air in the refrigeration cold air generating
20 compartment 36 is discharged through the discharge opening 37
into the upper case 16. The air is further discharged into the
cold air path 18 through a cold air flow hole 46 formed in the
front end of the 1id 17. The air further flows downward along
the front face of the lower case 15 and then further flows rearward
25 along the underside of the lower case 15, being returned through
the cold air suction opening 38. The air is cooled by the
refrigeration evaporator 33, thereby cooling the atmosphere in

the vegetable compartment 13.



According to the above-descri bed enbodi nent, the step-up transforner 58 is
disposedgin the transfornmer chanber 57. 10 Accordingly, t he? PN her 58
is prevented frombeing directly exposed to the cold air circulated in the
refrigerator and external air flowing into the refrigerator when the door 7
i s opened. Consequently, changes in the tenperature around the transforner
58 is reduced such that the dew condensaflBon on the 15 transforner can be
prevented. Further, the service life of the transformer 58 can be increased
and the reliabilgt r.e0 I ey d. t i r n
i ﬂé (ﬁi{ﬁ#ﬂg¥ %SJ!quQ%ﬁ%gpﬁg)gﬂgkﬁﬁh%ﬁg%j? ?Q?ﬁ?ﬁ?

non-di scharge surtaces e 0zoni zi'ng ar e 1 ocat

el ect rode charhean She W AIEHGL HHILs T0NGF LHE dRIPAILHECHEATHELE en

between the surtfaces I1sr thermal stress applied to t ctrode 60

can be reduggdredbi sntt@rdICECBEAgkNComparthént i £ Thet Aeref@ethofder s
Additionally, the electrode 60 is disposed at the cold air entrance side in

t he deodori trto avbelldasit pathal al ypesy fided bedowdthe @deid kiing baseo8d arhe
exit side in the deodorizer. Consequently, the production of ozone and
deodor i dat i anr hhepxf taws dm tichehe ofegediabdfef compartmebt 13qr pas sidg dilormmpdghe
flow of circulated cold air. 27 JANUARY 2003 18 The cold air produced by
t he conmon tkerdeedarizar cbbl fhgtesiin 4the hale Qff &thel partedgion Helats &

storage conpartnment 6 and the vegetabl e coppartnent 13. The deodori zer

11
i s di sposed®®h ¥he COIGAAF PIHR AL J-ne TREr 34T dthah EdrysafPrypbdsalengthee
ld 5 i to.th t abl t t _13 si )
focor di o vEREn IR aThEERh £e2, Yhq RikEl9yP BovDiBa S ar oty SRR FIoBE 130 he
deodori zer £ @b ch %%i @ ritﬂegﬁl&?i FEXr@5 -8 o 184 ateqrsc be
? e déogorlzer 1 ﬁgftocgﬁeﬁ [ g 1

limted. Further, siInce inthe crirculated cold

air feq@backspphl 18wsirdeaslha Al I 1GNP {9 EnbA’ SEtAPREAL tAl oYW the
conponent as the result of circulation can be deodorized efficiently. FIGS.

3 and 4 illssttddR GpeRLngBenhnh ey i tikRedation icold @iy geerating

di fference between the first and second enbodi nents will be descri bed.

| denti cal ocompartmenpardits i nIhhetlsiscondses erlmdaientisr ecodlee eby bythehe

same reference synbols as in the first enbodinment. In the second

enbodi ment , refr jgerat fop SYaperHtarhd3 dewereby &0 e fsfuppsl fed Antpathe walide

first enmbodi nent. Nbrg specifically, the partition plﬁég 5A used . for the
a tﬁf? I

partition pFt@E2%ehddd; VRaata MRYTMERYS 1 b o@PHo 62Ihate 1o dth%n
15 deodorizer 11 is disposed at the feedback path side of the

circulated cold air.
A freezing cold air generating compartment 47 is defined
in the rear of the freezing compartment 19. The compartment 47
has a cold air discharge opening 48 and a cold air suction opening
20 49 formed in an upper end and a lower end thereof respectively.
A freezing evaporator 34 and a fan motor 50 are provided in the
compartment 47. The fan motor 50 is electrically connected via
a drive circuit to the main control device. A freezing fan blade 51
is connected to a rotational shaft of the fan motor 50. When
25 the fan blade 51 is rotated, the cold air is circulated through the
following route. A freezing fan unit 52 thus comprises the fan
motor 50 and the fan blade 51. The fan unit 52 constitutes a

freezing cooling unit 53 together with the freezing evaporator



20 of the flow holes 62 corresponds to that of the deodorizer 11 in the
first embodinent. Only one of the flow holes 62 is shown i n2FANUABY 2603e
deodori zer 11A is disposed on the wall formed with cold air suction

openi ngs 38 of the vegetable conmpartnent 13. As 25 shown in FIG 4, the
deodorizer 11A is disposed between the typ suction openings 38 below the
cold air discharge opening 37 so that the inlet 54a thereof is directed
toward the vegetabl e conpartnent 13. The case 54A of the deodorizer 11A has
a shape 2753 ANUARY 2003 19 differing fromthat of the case 54 of the
deodorizer 11.in the, first enbodi nent as shown in FIG 3. Mor
speci fi cal | y¢ cdlat e o Coddrail+ 1R Al - comparsment pRAH an
outlet 54c is forued.in ear. of case b Q.as c igate with
5 the refrigerat ﬁg% %gl %ﬁgﬁgeﬁg&ggcféggc%%spéﬁn%ﬁt%138,cﬁt’lﬁ%?%archfynr{A%?i ffer is
attached to yRschit§éd AUAovdBCehdi 881d % N@1iSRAARGCHPOR AFMS ik® the
deodorizer 11A is disposed on the wall formed with the cold air suction
openi ngs B8 ifpethiny egabaltkmentripar t Thataik3is Hensrnedet leodr a2ey1dlaAr10 i s
| ocated at a distal end of the feedback path for the circulated cold air.
Consequent | ySUEh&ECRH RN INgadPolin§Qrthg corpartmanbigt’a | ARgehisafegst: Sheodor
conponent than_in the.first enbqdi ment can be perforped efficiently.
Further, theotht o y2Bded1BY i SE5ERANS A Ths 1Rk AP b1 righ ik F88L188,
Since ozone ifelacisaicre AN krebbengZonfpliduniiqymard. Accordingly,
ozone produced near the ozonizing el ectrode noves toward the catal yzes
61. Consequent |y Fridecanphéws i tite ddorgaruetdott d€Cenpodedderidr adar The
conponent can be perforned efficiently. Additionally, since the ozonizing
el ect r odk0 60deedarspeisdd $ackadeshat general by macgangylagdeoxtadramsid rase

vertical, dust can be prevenfed fromcollecting on the el ectrode 60. FIG
Tl st rat es BHEAGRE EHR GO SAR- o MERATHILMADAD QB Lot B B gied

bet ween t he c d Ll i LI d i

deodori zer 122 ?ggaﬁgboggg ?ﬁggﬁgﬂggggﬁgrg@geﬁggﬁiﬁgﬁ%ﬁpﬁﬁztgggﬁPépﬁﬁt

el ectrode 60odi sppsethrspareate! ent khdcembodDrRen®) the ee¥ehatked ttbrathe
covering structure 63. Mre specifically, the covering structure 63 is made
from a resi ncaad $érimddansparkatshdpe tdfe gagendt al part exfi Ahguliatebdfrwi t h

an open JANUARY 2003 20 bottom, The covering structure 63 is, disposed

27 X
so as tolRovBf thfe CarEctt GPFTEPPPEIT AR AP HhHREE I COFARE A5 fRFWS
i ncl udes sec i d.nal . e i r h p of
t he coveringgggfﬂ%IErggé%sagka%g%ggﬁﬂé tolﬁﬁ%ntﬁ%?ggéﬁgghpégﬁggcbhghge
ozoni zi ng el gctiRdRs BYmes COMARRT W tihrddecaamBerNg syt rust Wegi®dd. A
Consequently, the electrode 60 can be prevented frombeing directly exposed
to external smallteived) isttep-tipe tehnsfermenr Yhenis herpegdedbl én  the

conpartnment door 14 is oRened. Since this can prevent a sudden .
transformer chamber 57. Power is supplied to a primary terminal

N 1

20 {not shown) of the step-up transformer 57. The step-up
transformer 58 includes secondary terminals 58a and 58b
extending through the partitionwall 56 and exposed to the outside
of the transformer compartment 57. The other interior of the
case 54 constitutes an electrode chamber 59 (a second chamber).

25 The surface discharge type ozone generating electrode 60
is connected to secondary terminals 58a and 58b and comprises
a generally rectangular thin ceramic plate 60a and two metal

electrodes (not shown) connected to the secondary terminals 58a



10 increase in the tenperature of the el ectrode 60 due to ex osure t her eof
to the external air, the thermal stress can further be redute@NddRHPLhat
the service life of the electrode 60 can be inproved. FIG 6 illustrates a
fourth enbodi nent of the invention. 15 Only the difference between the
third and fourth enbodi ments wll be des?élbed In the fourth enbodi nent, a
restricting structure 64 formed into the"Shape of a rectangular plate is
provi ded so as to correspond to the open bottom of the covering structure
63 in the thand sshaedspestivébeg. r éria bet thg nmsduvalceleet bdddasis A4 sposed
exanple, three circul ar openings 64a so that air containing ozone produced
near the el echrtdgesB@Xadce ehdberaranicoplate 6Qglsa ae t@d@@hg@sm&hﬁ@epne

catal yzer 61 | ocated below the restricti struc speC| ically, a
di scharge st &RLFTRARA t‘%@é’ tTPdepe oZMnIh q‘r?d‘ @F&éﬁr% %c%’ff’ I5e fBPEArgd

I ncreased d“gptt‘ﬁ 2§er%ﬁn pid %g bg‘éxfé&n% dYﬁcﬂg’é &%%Piie 'rﬂ EBELGL) Stic,

it is desirable that Vol tage a to t ect previ ously

be set atsa karggéryad L@etdmwnﬂfattaitdqmsofaptﬁlqedn%e@a@ isarfheedbgchaege
starting voltage. Hovvever at an initial stage 27 JANUARY 2003 21 of the

use of the ddboschares e1te|c:$rodacetmtqrm;taronootedlmeleltnruheatecbmwge:ﬂaage IS
expected to be relati velg CP{S In the fourth enbodi ment, however, air

contai ni ng o¥BAR Acadtudt ? ¥ REVELRRSBIE ‘?Yn%‘@gﬁr?‘h%f%ﬁ ﬁ@sl%ﬂaplﬁéda

result, 5 si iLr nSP | a, hig conce t Z reyent ed
from di rect g PE % ?,% ca?da‘? y’zes et erl or At |d5 CR gf‘lﬁe gat gﬁyzes
61 can be reggggﬁl{@dplﬂeﬁw%.l |lustrates a fifth embodi rrent of the
invention. Only the difference between the fourth and fifth enbodi nents
will 10 be descrimhedleftstile waXl bfevivodasent4 iz tofdedwinhpd geaetaliy

di sposed horizontally between the covering structure 63 provided with the
restricting §9¢9et"w BAhzaughnn ek Aty Adwramh whick girarpnriniashedand

flowed out of t 4a of th trjct t 64 .i.s. bl ocked
by the di 1 UdPoRpRRe BE 17 i EBYoToibe 4 FROEA Hbrtbhol al AYGLERS

respect to tBETﬁ\EHﬁ@ WP LRl But TOET S 1R rmdd G ndt he QY JRWNMREGebe . t he

catal yzes 61. since the diffusion plate 65 prevents air contai ning

hi gh concent pada il yderozonené desotipbe ¢ hgooatalotzas )t 81 tikediéapabyd eim Ghe t he
deterioration of the catalyzes can further be prevented. 20 FIGS. 8 to 11
illustrat® aoutkeh %@b@@l%h? Qilfoﬁ%éhﬁrikﬁémeiron T@I%ﬂtﬁﬂézérfﬁbﬁéﬁéédﬁét ween

the first and sixth e mé § V\% be described. In Si Xtt[h WBOdI nment,
t he deodori z&r “®6° M Cc ¥V HE ith § o4 20 F B?%‘ﬁ’fc%“fl?%lt & PP8fh t he'
case 54 of tie ‘i’:ﬁ: hbgB' oklideN dh1€a f'u{e?:tale'm;)@%ﬂ\% if&® dgodeniezgii1¢> 66
is disposed int e%%oundary bet ween the col d storage corrpartrre%%t 6 and the
veget abl e compatangulad pliatd Bhapane ThNRAtadyzer thefdrtisdr dmeddidesnt. The
construction of the deodorizer 66 will first be
catalytic component fixed to the core member. The catalyzer 61
20 is thus honeycombed such that a contact area thereof with ozone
and odor is increased, whereupon the decomposing efficiency is
increased. Air fromwhich odor has been removed by the catalyzer
61 is caused to flow downward as viewed in FIG. 1. The
honeycombed catalyzer 61 is shown as a diamond construction for
25 the sake of simplicity in FIG. 1. The deodorizer 11 thus
constructed is fitted in the opening of the partition plate 5

so that the inlet 54a is directed upward or toward the cold storage

compartment 6.



27 JANUARY 2003 22 described wth reference to FIGS. 9 to 11. A generally
rectangul ar box-shaped case 67 is divided by a horizontal | Y/ df¥Yy5eedo3
partition wall 68 into upper and |ower interiors 67D and 67U. The | ower
interior 67D (catal yzer chanber) has a 5 suction hole 67Da open to the
front of the cold storage conpartnment 6. ;¥ertical partition walls 69 and 70
define a transforner chanber 71 in an upper right-hand corner in the upper
interior 67U as viewed in FIG 10. The other part of the upper interior 67U
than the transf orlier ophaabéen 7df ddveydeodoranen Ol kewddilr nde khaldseribed. The
step-up transfornmer 58 is disposed in the transfornmer chanber 71. The
transformer B8OARELZRtOR cROPERANES R HRE nfRAAQrERer ahl Wbl ekiERbi R

through the partitio 6 £ sed tq t el.e ode chapber 72.
The ooni 21 naCerEbelue i Teo Rt o o 4ot Rl PPt vaE Bhr A na s
58a and 58b. hThEnRZQB6dS P& ECMLREE sPRAI S sl BPOSE kS dhaislhardesghar ge
surface thereof is vertical. The partition wall 70 extends leftward so as
t o narrowst heapatd wifert Achigponel page liGeappkied thetloz orbrininegledectadde60A
and flowing toward the lower interior 67D, as viewed in FIG 10. 20
Further, the6Barth% idoremalit 68nhiBeHt cHHMMdatSoArheprtEBREHINc R s ifor med
in the lower . right-hand partion thereof sp as to cqmmunicate with the | ower
interior 67D °B&%Gf et iéb?ﬁ(ﬁ Eﬁism?hgtaggdb?i%%&éﬁigghﬁgaa smal | suction
hole 67Ua forned,hroygh a top thereof as shown in FIG 9. Air is s Ked
t hrough the 25 suction hole 67Uaso that air in the upper interior 6 i's
caused to fl awenRehe&lédgrdw Mddaltihg EFrbawebnizgbiohasibwinlyi @heafichhe
bottom of the deodorizer slightly projects dowward and i s open. 27
JANUARY 2003 f28mThe (dateellides73ghinshgnukyaemmnoedylea Ag sahiveonygenct i on
as the catalyzes 61 in the first enbodinment is disposed in the projecting
portion so aé £8 BFOde¢de latter. Thus, the catalyzes 73 is disposed
beneat h the coanpragj8n hole 68a. 5 The primary side termnals 5822?f t he
transforner 58 aré disposed on the right-hand end of the case of th
transfornmer @aeasth® it idid @&kygendovenias thesASxyigenelloldcil 30, lozdXd Yo,0ne
of the termnals 58c is shown in FIG 11. A power supply line 74 extending
from out si deishprddaededi zer 66 i s connected to the 10 primary side
termnals 58c. The deodorizer 66 thus constructed is disposed on the
partitiohplate B $ePvih&sas the boundary between the cold storagé3)
conpart nent h | i . 11.
A partition gﬁgpg é%sgﬁﬁ?%%/@?lﬁﬁgﬂ%{gghgf t %égﬂa%ﬁ%%%\ﬁng*g?géﬁsnépﬁggfi rst
by the chemical formulas (1) to (3) is mixed with air flowing

through the inlet 54a into the deodorizer 11 and containing odor
when cold air is circulated in the refrigerator. When ozone O,

20 and odor component are adsorbed onto the surface of the catalyzer
61, the ozone is decomposed such that active oxygen is produced.
The odor component is oxidized by the active oxygen to be
decomposed. Air thus deodorized is caused to flow out through
the outlet 54b.

25 The above-described deodorization is carried out in the
circulation path of the cold air in the cold storage compartment
6. More specifically, air containing odor flows through the

inlet 54a into the deodorizer 11 together with cold air circulated



15 enbodi nent has an inclined portion 75a in the mddle thereof. The
partition plate 75 is further formed with a depression 75b &t®N4RHE®r om
the inclined portion 75a just before the suction hole 67Da. A fitting hole
into which the deodorizer 66 is fitted is fornmed in an inward portion
relative to the depression 75b. 20 The prlgj ecting portion 67Db of the | ower
interior 67D of the deodorizer is fitted'i'n the fitting hole. The cold air
is circulated in the cold storage conpartnent 6 and the vegetable

conpart ment tBroaghhthesaakd rEANPaSh 35 dhdHeoddribedfdinsis edheddnediriokhe
deodori zer 66 serves 25 electrochemically in the same manner as the

deodori zer 1®%utninte ther seldrbisdpatht 10 Mimethe etddatadllieycompartmeant 13.
circulated through the cold air path 9 in the cold storag_e conpartment 6 is
i ntroduced i Afotthe @& Sﬂr“ﬁﬁl‘élt‘)%ﬁﬁp'\"ﬁet%?ﬂf%‘?e’{ RENALFRAREd 7 LRENUARY

2003 24 tNi 04GR LRBrhONCLoRBLEENORL O8F, JHTLRGL Le@Wddn! GO0 10a 5y

catal yzes 73 an e outlet Into the vege e conmpar

i's producsd &Q&bulb@e@&%tﬁé%ﬁﬁ?@rﬁ@d@,Qﬂﬂé} Rhb sz i8GhigO8Ee £ HREG072 I N
the upper interior 67U of the deodorizer 5 66. Wien the cold air flows

t hrough t he pewdncingeriamre 6.30Dd aspaieaad riinbéte adoloat; rasies Eogha rameunts Joko
interior air flows through the suction hole 67Ua into the el ectrode chanber
72. The prod@€elCob8nexpdisf fioidhe fiartlapadsFotd thie -partition wal | 70.

The cold air further fl.ows, thyou t he communi cation. hole 6 ' 10 into the
| ower interior Gﬂﬁcéﬁﬁié' n_gzgﬂe{;ﬁ%g%?("éed' iﬁstcﬁl'gﬁ'g Fﬂ&%ﬂ'%‘?‘?taﬁ %%c?oﬁgiﬁpﬁ}’ﬁg
odor near the,GAEFYPhEA! 58N ROl i fRbed0id Nehe t RaREPOEMeS dREAGPPSEY, and

t he odor conponent is deconposed by nmeans of oxidation by the catal yzes 73.
The deodvoi zedcardinglyathed tansforwers®iglpridvented BtonbBEbng Aieethey
veget abl e conpartnment 15 13. According to the sixth enbodi ment, the step-up
transformer 5¥ppsedi §posk8 cRldhalxrr sHsrydpbedciantde Tefgdpprator nanfe
upper interiar 67U of the .case 67. The ozoni zin | ect yode, .60A i s di sposed
" Ehe ol cct PEREFBARIBLY HEVIa%oABLRr MO I HAEOS OV RPR LD A2t drbsr 72
| S supplied LBeAuaN tdmdiEiRhGal bRAnhoL °5£8end N anldla du@tChrbihr LRE 67D
being mxed wwth the air contaihing 08 r near the comrunication hole. The
ozone and odataaefpomentssaie wehnrgDsadhwhitheheadad yoadénsaCoos epuent! vy,

t he chaml;es in the tenperature of the transfornmer 58 are restrained

5 transformer can be prevented. Further, the service life of the
transformer 58 can be increased and the reliability thereof can

be improved.
Both discharge and non-discharge surfaces of the ozonizing
electrode 60 are located in the electrode chamber 59.
20 Accordingly, since the temperature gradient between the surfaces
is reduced, thermal stress applied to the electrode 60 can be
reduced. This can increase the service life of the electrode
60. Additionally, the electrode 60 is disposed at the cold air
entrance side in the deodorizer, whereas the catalyzer 61 is
25 disposed at the cold air exit side in the deodorizer.
Consequently, the production of ozone and deodorization by

oxidation thereof can efficiently be performed along the flow

of circulated cold air.



25 as in the first enbodi nent. Further, the ozonizing el ectrode 60A is
prevented from exposure to the circulated cold air and ext efnANVARY20P% owi ng
into the refrigerator interior when the door 7 is opened. Consequently, the
tenperature changes are further 27 JANUARY 2003 25 restrained as in the
first enbodi ment. Additionally, since thggcatal yzer 73 is disposed bel ow

t he comrmuni cati on hol e 68a through which ozone is supplied, deconposition
of the ozone and odor conponent can be carried out efficiently. 5 Further,
since the primar fhsi deld evim pabduged kyf tiheecomwpn upe frigesfadrionr c661 tng

di rected dowmmward, water can be prevented from penetrating into the primry
si de via the'Bbwde &3 5drgulphed through Wagicoldna§ex29q Fempapteert fnaidp | s
formed in the front half 75a of th rtifio l,ate 7 0.as,t0 be |ocated
o front - 160 eRRsBhE TR AE B | isCHRCAR ErR i A e L
the deodori zgge Qﬁ)und\ﬁ%&eﬁhéfé’vﬂﬂgﬁ ca3he0dat B8 KA ialiir0R] Bh &t frofd thevesfly t he

suction hole 67Da is caught by the depression 75b such that penetration of
wat er i ntso tdeoxkeptopnpar teat lbes pdeventletlvefetable compagtmahed 3ass@went h
enbodi ment of the invention. 15 Only the sixth and seventh enbodi ments will
be descri bedAcqrdylyevehi elfdsdi RS §anowRiekicAsntd yprboi dd@donfehe.

deodori zer 66. for .revenngngfo ehgp.nattgktfro e ngin th%)deod0£ﬁzer.
Since food of “¥RE YR A PR eMTEPHISH ehterd™y e BB+ Yerihe

reduction inc{he. Aqpderird parPIfd LAY afiHe PEnPE&YENFREeneP, Hiee dReto 17

illustrate an ei ghth embodi nent of the invention. In the ei ghth embodi ment,
t he deodori z@sodoriferdl s[i@SBscatted hft that ditduigil ¥bid hieofsbdbdck path
circul ated between the cold storage and vegetabl e conpartnments 6 and 13 as
in the flid stsiddodihgenir cantainingenlprdaean®indnpl @dad comperenipfast blee 25
partition plate 5 constitutes. a part of {he deodorizer 77 as shown in FIGS
13 and 14. TR SIFCUHAL18B0GRRi BRr W%%Fé%ﬁﬁéeﬁghsf or ner

chanmber 80 and t | gC jne Qe case
70 and the parti Fron- o et JALIRERSE e s e hRhaERdTTr SELARTant 160t
assenbl ed t oo thatldiFferenskidetu@®ent tite €0kt antl SdHIREMISTd indi st L ECT i ON
of the transforner 58 disposed in the transforner chanber 80 differs by 90
degrees fronbehateseribhd.5 tIdgdfigaterorf n stimdlarxtpartitbodinneiite Feeond
ozoni zi glrg{ﬁel ectrode 84 is connected to the secondary side term nals 58a and

58b ext chitli NGURRAGIRITF PRE HAPEITT B WF| SAmE G TERENTRAPERRR R ASCARRHRT  80.
el ned por FH55: FARRYSHenRE 1URE E QELONE ARRIAERE 0 SE MR B N o
the el ectrodgs chpdrioddbk idersaewhersd Frém dftf ¥R Bieducedbafiedbe
ozonizing electrode 84 is
More specifically, the partition plate 5A used for the partition
plate 5 has a plurality of cold air flow holes 62. The location
20 of the flow holes 62 corresponds to that of the deodorizer 11
in the first embodiment. Only one of the flow holes 62 is shown
in FIG. 3.
The deodorizer 11A is disposed on the wall formed with cold
air suction openings 38 of the vegetable compartment 13. As
25 shown in FIG. 4, the deodorizer 11A is disposed between the two
suction openings 38 below the cold air discharge opening 37 so

that the inlet S54a thereof is directed toward the vegetable

compartment 13. The case 54A of the deodorizer 11A has a shape



i ntroduced by the inclined portion 79a toward the rear of the el ectrode
chamber 81. A portion of the case 79 in the rear of the el et OHAREHRAber
81 has a plurality of ozone outlets 79b 15 through which the ozone is
caused to flow downward into the cold air chanmber 82. An upper lid 85 is
attached to an upper portion of the case,/9 so as to cover the transforner
and el ectrode charmbers 80 and 81. A |ouvéP 86 is formed on the front of the
case 79 so as to extend downward. Wen the case 79 is assenbled 20 to the
partition pl aieféBing erdmowhat 86 e \casles 506 Litgie @aRbUer ikeon Enireitheg t he
cold air chanber 82. The construction at the partition plate 78 side w |
now be descrifbedt ambedingeniy asecdwwngdn §IGer ded Mere spraifiradflythéhe

partition plate 78 tQ which the case 79,is assenbl ed, as shown 25 in FIG
13. The part PEFORE 4R dn78he dsiisfocuRediBent fiSeFL088d f AN ANRU bR *4Fdes

of the recess_8 tyel T | Lrcul ] . [ at or
is caused toigi g%%?%gq‘?'l %%/{vgf%/%anﬁ {8 %’egfg%?cdﬂ sét gg?a\gggcaca)érr%gr %ﬁme%@?%éﬁé{ (ki'q '? he
veget abl es  ZReJAOEARYEe 20D 2 608aMR 8 t pEsHudlihd 'E':bﬂFlthixQﬁ‘t | 74 etins@aW. t hout
passi ng through the deodorizer 77. The partition plate 78 further has drain
hol es 89 for Aedilher eim stahddo tive thecahddti f4dront of the | ouver 86 of
the case 79. Wen water drops are inadvertently caused to 5 fall in the
refrigerator, thdcgPxAAnPHoFestED sgrepdnembedingiter theodredeetiery ke is
deodori zer 77%. An i([leAI{ n cé Bg%%itoonr 96% i stBrQl\{(iadcecm n .trhse lear of t he | quver
86 in the reSd8RO8SI Y 10 ¥ i MCTTned forhardly doinWar ¢ rife S Al ned
portion 90 ahgojpreNenfeydtddiedBoiphlEhe®t VR ernliE0MHO SVLIY S HEA
deodorizer 77. The catalyzes 73 is disposed in the rearnost of the recess
87 so thno the lonlated at fil disstaleend ol tlye feedbgbk ipaehctdmtigesiréalatsedn t he
si xth enbodi nent. A soft tape (or sponge) is wound on the outer periphery
of the catal geéd FBr. ak@nseanantly skhe dgesdorizatyersiqn akr fcentaininged

into the case 15 79. A qrid-Lik rotectio ence 91 is_provided .in the
ocess 87 sosabRrethanclht, afi A mBoRatk GIUs ins tne; HEES SfPgigenthe
catalyzes 73chy heagelforhbe" &rf o feOSS] biduriheNat nbhe Qi 6, 8RY 6 Pe BT Oken
when t he mnrﬁer Fnagver?gntly tod%ﬁ%s t'he catalf&és 73 a? t%gzunde?sﬁge of
the case 79. dliBpusedv bélddii shpr obbairirg ehecprodectoon Eence 82oné is

di sposed below the case 79 in order to prevent the catalyzes 73 from bei ng
broken. Furt heaviear ihanoair g ther ppenelfdeyst dewnwad pepArphed g tigezenet he

recess 87 so as.to surround.the rear .and portions of opposite sides _of the
Cace S0 mounpEacifedhbenbodbe o iaif Aol HooRhees | fovastShe
preventing teri ri : ZOopkzi eglyode
B Sl o neRERLYEEE, BN, L WbplddGuBRER0] | M odipasTidol? o0k ™ bz CRRADLE
secondary si decbepss eden D odod SShpoienthedn dasper ierméd afiflicieawlbe

described 27 JANUARY 2003 28 with reference to FIGS. 15A to 15C. The
ozoni zi ng el ddibdend8Uly s sofncehshsuezarkz s cHBcEFodppel abs tdispoisedt sode 60
in the first enbodi nent and includes an inductive electrgde 94 enbedded in
20 that the discharge surface thereof is vertical, dust can be
prevented from collecting on the electrode 60.
FIG. 5 illustrates a third embodiment of the invention.
Only the difference between the second and third embodiments will
be described. When the deodorizer 11A is disposed in the second
25 embodiment, the ozonizing electrode 60 disposed in the electrode
chamber 59 is covered with a covering structure 63. More

specifically, the covering structure 63 is made from a resin and

formed into the shape of a generally rectangular box with an open



a ceram c substrate 93 and a di scharge el ectrode 95 di sposed on 5 the
surface (discharge surface) of the ceramic substrate. The detfdfgeE2003

el ectrode 95 has a plurality of protrusions 95a protruding vertically
therefromas viewed in FIG 15C. An electric field is concentrated onto the
protrusions 95a such that the discharge gparting voltage of the ozonizing
el ectrode 84 is 10 reduced. Wien cold air is circulated through the cold
storage and vegetabl e conpartnments 6 and 13 , nost of the cold air ( about
95% j direct bypttbaws Theoroirbeingl st sicrage 6Soripadi sposed santas thecweget abl e
conpartment 13 through the inlets 88 and drain holes 15 89 of the partition
pl ate 78. Abtbhe ed%csrodrd cfrompherd. cAhe stepiup Ehapetpmer f®inchndegh t he

deodori zer 77. Mbre specjfically, en a tofal volu of cold ai

circulated t ﬁFSﬂ@ﬂaW%' 3%[“6%3{;% a\‘)‘gg%&étﬁ"ete gr thepitah éﬁ‘&nﬁolﬁ is

40 n8/ H, abog& @?Qf%§$é¥%é§”étfﬂé%d&boﬁﬁ.i”to t he deodorizer 77. When a 20
t

total capacity o e co storage and vegetable conpartnents 6 and 13 is

350 lit.,scold aircceirasagved wile Peceiembabonbns) xHd 886niAigLelbbafodde
total capacity per hour flows through the deodorizer 77. The transformer 58

i s energi zed68oig havevednd tihst e cdueein@s tmagturhed oz ofivns equeritdat,r ble 84.
Si nce the ozone produced near the electrode 84 is heavier than air, the

Oﬁog fl ovvstéQE ‘P‘&T AD PR he ir:’d:(ﬂ"ieféﬁdpSF?'f‘o‘ﬁe?% Brretd Ye PERPF B tO .
81 ~\Wel . 5 i
charer o1 Db gt VLB e d Ve P 11

27 JANUARY 2 ozone outle ower alr ¢ 2.
When flow ngcbﬁbQH&Heﬁ@%&o&“Y@ri@@FEHé&.t R Rl 8hdd lcppbein8% shifi€en

circulated cold air is mxed with the ozone, further flow ng toward the
cat al yzetr0o 73in¢heasedm tbepoenprraonteas fidthe rleberddeiaicdhatted egpbsuner i s
deconposed by the active oxygen resulting from deconposition of ozone. FIG
16 shows t hethesapfstpithe gEbabRRL Alitonthestheimal Sr6AF LA FeEsPan

i ndex gas in tge case vw; re.a.gas_vol umedlo.f circul ated col d, air passing
through the BEBGHR 1 s AR B iR A U oy BLe e B @0 BARTHS
residual ratgpgfoasypni a becones equal to or less than 10%wi thin 60
m nut es when a gas vol une of cold air passing through the deodorizer 77 per
hour becones equalid.o6oillasgeatédan fpuadihuphbddinéat cfapde tipvehtidme. col d
storage and vegetabl e conpartnents 6 and 13. FIG 17 shows
15 Only thedifference between the third and fourth embodiments will
be described. In the fourth embodiment, a restricting structure
64 formed into the shape of a rectanqular plate is provided so
as to correspond to the open bottom of the covering structure
63 in the third embodiment. The restricting structure 64 has,
20 for example, three circular openings 64a so that air containing
ozone produced near the electrode 60 is caused to flow through
the openings 64a to the catalyzer 61 located below the restricting
structure. More specifically, a discharge starting voltage of
the ozonizing electrode 60 1is generally increased due to
25 deterioration with age. In view of this characteristic, it is
desirable that voltage applied to the electrode 60 should

previously be set at a larger value in expectation of the increase

in the discharge starting voltage. However, at an initial stage



15 the results of a sensory test also in the case where a gas vol une of
circulated cold air passing through the deodorizer 77 is ch@hf&dARY 2008 he
test, 200 gram of retort pouch curry was kept in the refrigerator inits
open state for 24 hours . The retort pouch was taken out of the
refrigerator and thereafter, upon 20 expiration of 5 hours, odor in the
refrigerator was evaluated in three levels, that is, at odor level 1,
resi dual odor of food is not al nbst perceived, at odor |evel 2, residual
odor of food is slightly perceived, and at odor |evel 3, residual odor of
food is cle8fl {hpapeeicdedhepndeghprdgers r bhe gancantrapion pijerone éngthe
effect of deodor.i zation can be achi eved when _a gas volune of cold air
passi ng t hr §&5K 1ORE aFO%ddS LEPEFESSetndS rﬁé@&%é'selé/qdh‘igbc'o or larger than

d | ed | i h l.d d bl 6
O R R € 1 1 T o ol o s T s e et g e A

d d i | i i fl
ownwar d | nd5aena13) E98Hs SRENEEa thytedi ERECOBBRIAGE (45 0 AETHSFEIRe ) O
resul't, 9zoggnpeanaipadbrdaleingPhigH tShCehPBatPOH S roz%rﬂ%rggbﬁ?‘ﬁ@?%%d

Further, the ozonizing electrode 8071s disposed to be para

direction i frohi airébe cewbgct hwh ithe0cdbg1¢oe ¢l J dehdHidra®don of the
Consequently, the ozone can snoothly be supplied into the cold air chanber

82 wi t hout bkaitadylaleaclédd clay blee relsectarioetel .80. Additionally, part of the
circulated cold air 10 is caused to flow through the deodorizer 77.
Consequent |y, debHdyiZzaildnstuatee safifst embodimendt ofxddesiimvention.
obstruction of circulation of cold air and with prevention of reduction in

t he cool i ngOpd¥ihediddesencrdebreeyhst kpur ity andekif iy embgddments\pbkh

| ds.th d at which.th t al 73 15 deco th
ban'be 1 ovBi SHEF SRERT ot e Reh b4 rRcSRRORURFDL, & S EHRF MECBIBERGHD 18 he
deodor i zi ici intai | ue, A vol ume. of
Cold air 11 gtrRaBeANST FAEELT bEERRS bR oBuREdRE s ehifurd o Bt
than quadrupled %é%&&ﬁ%ﬂ@t Y R SARA G4 yarﬁ] {fe &9&910,?5& age, angh r

veget abl e conpartnents 6 and Consequent |y, e vol une cold air

fl ow ng inteotitweirdendorbrerand filowadt oat &f et apéeivad daaofotidé ng to the
total capacity of the cold storage and vegetable conpartnents 6 and 13, and
accor di ngl yreatadsitied dérdoturenfdefifi bleokgdclay biee 25i fifis boedpl &ue téter
repeat ed di scharge of the ozonizing electrode 84 results in deposition of

ni t r ogd® oxthershyttebeditiused perépbesahdygeitd) cespegs tostheybif fiasion hi s
prevents disgharge, Erovision of the protrusions 95a causes the_discharge

27 JANUARY PdBtes1 Thereahbeholtihg@iubiryntdarmwasd t@ she eahabyaertt,
the di sch functi b i.nt aj f | time. FIG .18 ..

1T ust ot os 2Ry e HhER IR TS orR IR e o Ehe Vel iR copFr P iR high
bet t he.gi i peh dipent $: Wi ' | it h
orbod: ent . CanpontpRRachl BilosBRACLIER Gibbot CoREaAENLIR e dhedy b

outlet sidegof tHe qdeRIALIERioN of e RGN EZER dan MGHNE! B8 greiaRidPN
fence 91 of the case 79. The fan 96 is oper at ed i ndependent of the fan 43

for ciraul ati ng R1Gs celtb ailrilhytratanalsixtihenbbieménerof/the ivgurtaomed
with a switch, the fan 96 can be turned on and off by the user and a vol une
of air prodOndy the did flexene® bahweenitiyy faret and ddortdnsBhodyments ikl
be described. In the sixth embodiment, the deodorizer 66
includes a case 67 having a different structure from the case
54 of the deodorizer 11 in the first embodiment. The deodorizer
25 66 is disposed in the boundary between the cold storage
compartment 6 and the vegetable compartment 13 in the same manner

as in the first embodiment.

The construction of the deodorizer 66 will first be



As the result of provision of the fan 96 dedicated to the deodorizer 77,
the volume of cold air flowing into the deodorizer 15 can b# JAPORY €93
irrespective of the condition in the cold storage conpartnent 6. For
exanple, the fan 96 is stopped when an anount of food is small in the
refrigerator and the user does not consiggr that deodorization needs to be
performed. On the other hand, when an anount of food is increased in the
refrigerator and the 20 user considers that deodorization needs to be
performed, tdesémnibedb witht reféeredori 2ar FYG3y e oper aléd. Fur ghaeratlivnce a
volume of air flowing into the deodorizer 77 can be increased_ and decreased
by the fan 95SCYFIMRIYIdRAITISHGPELs ICaBEnsy d&n Wy idgfubYed RREAZOREALEY,

oper at es theadeouard 280t L1ohhi1 088! Into Apbcalan ATk B s51aPRR] and

t he transfor msr deeney g1 zed orization i's unnecessary

a result, elgggr 5¢upowne098§eﬁp&hear£@fl 8D I ey AN & Nntsedl Vi 16 Iafe of
t he cat aI yzes 73 can be inproved. 27 JANUARY 2003 32 FIGS. 19A and 19B

illustrate astenidn ehbddi eamia odpdhetonvdat | faontOndy tthe didX¥dker shoeeadpet ween
the eighth and tenth enbodiments will be described. In the tenth
enbodi ment, GOBPREERENDS | s ViegttdcaB| parbiihien Wallhetd ctRdr7@edehingea

deod 5 77A..The shutt t at ed t t
hown) such e TRt RPoVGed | 1 AP GIRP <5t -t aBRGr PoT + 0 PRRET e
user can opefai&ridie ¢IRehald NP THEFIG. TS ! %Hérot%‘éﬂ g?EEWQhW”GﬁpéPe

shutter 97 is rotated so as to be substantially perpendicular to

direction ininbéciot he7¢i tRahatae adlatisTFoimdéd chhaver a3 Swwesi madl4n 19A
On the other hand, the Iouver 86 is opened when the shutter 97 is rotated
so as tohe slectrede ahapbear ARk el The sttiep-dpr branstpimensibc Ast Aesposed| at ed

cold air flows, as shown_.in FIG 1 ven when a vol unme
ci reul :at ed |ﬁ“tﬁ€ r'éf??@%‘l?%ﬂ%‘? Gl %’se E’ t affre FEP\EI{?F%H“%? ?ﬁelgﬁﬁ‘f‘ﬁ%ﬁ 97

can change a Jo Iéjsé’;u nd | 9% NGyt 4 %ﬁg@{

to a vol urre;s(é)%“(l:o alélr causedﬂ{ oﬁ?l ow t ougﬁ) g}é ?‘tﬁ 1 J; % ect y |nto
the veget abl pageipdr GBI 6b3to GeNELsvesd by, tHdel deotnid éhaﬂb@f f7i2ci emgy can
be adjusted. 20 FIGS. 20A and 20B illustrate an el eventh enbodi nent of the

i nventi on. Cmtynihienqjiﬂfeﬂmq;ba betAebh coenegigd tanthe| seeondarnboierent s
w Il be described. In the eleventh enbodi nent, shutters 98 each.of which is

sinilar ¥d t RerBHater8aRRd 518I'?e t%’?ﬁ RZERBEANEE e OIRORPR dF TLSPPREY n| et s
88 respectivg ythér@etkfé ﬂélc‘?\% t ? ?féoét%jré’&e'l tt}gr{:?éQ?Ctl ve shutters
an

98 are rotated So as e su y perpendicul ar he direction in
whi ch the circul ahedpget ok Rid wal QW0 A& end@Wlef twdtdSs o284\ tdRakRewoter

hand, the inlets 88 are opened when the respective shutters 98 27 JANUARY
2003 33 path of the ozone produced near the ozonizing electrode 60A and
flowing toward the lower interior 67D, as viewed in FIG. 10.
20 Further, the partition wall 68 has a communication hole 68a which
is formed in the lower right-hand portion thereof so as to
communicate with the lower interior 67D, as viewed in FIG. 10.
The deodorizer 66 has a small suction hole 67Ua formed through
a top thereof as shown in FIG. 9. Air is sucked through the
25 suction hole 67Ua so that air in the upper interior 67U is caused
to flow.

Referring to FIG. 11, a lower right-hand portion of the

bottom of the deodorizer slightly projects downward and is open.



are rotated so as to be substantially parallel to the direction in which
the circulated cold air flows, as shown in FIG 20B. In the2afdéRHEWeri bed
construction, too, even when a volume of cold air circulated in the
refrigerator is constant, rotation 5 of the shutters 98 can change a ratio
of a volume of cold air flowng into the.deodorizer 77 to a volunme of cold
air caused to flow through the inlets 88 directly into the vegetable
conpartnment 13, as in the tenth enbodi nent. Consequently, the deodorizing
ef ficiency canebeatalys¢rd3 havEhGE silistiantisillgt €lse &amsebdbhht ewdiothmeast  of
the invention. Various types of refrigerators have different storage
capacities. Abeorcatadygerwhéninhthgaferfeot®podrenty iss dimpoased g ke
refrigerators wi,th different. storage capacities, .an ozoni c copgentration
becones hi gh PFRISCEERE| REFAAOP i h2% ggralclloﬁeorgbee g%tg%’b'aci %?‘S Fo%the
exanpl e, eve altt—i%%gsrcasaiyzaffs%&éé ptlealh PhECEomtali dNalorO4RAe §8ANO
normal | y be deconposed, the ozonic concentration needs to be at or bel ow
0.1 ppm fer extr artsafgtinaryn sidew efmifel algpeodeshei bednpratheamss hee
deodorizer 77 is intermttently operated according to the storage capacity
of 20 each r efispgerdt on the tihihtt-handeendrofithe ekbiecpéntle i randjfivsmed. For

exanpl e, as showmn in FIG, 21, the deodotrizer 77 is pperated for_ 36 seconds
and st opped 58 28ubRRfudhiteskededonyeay é‘tsaf’ilSHeaa’c‘F(frIq's 1400yOnkphone

operation pa i ted., Thys de rizer 47.hSal iJt |y
oper at ed suctr?tfte%gfa ?%feﬁgg dﬁgg’c?gr ?gisn%&% flﬂlc?gﬁéylzgénszgbgﬁjk%@e@%c}qg% to
be suitabl e gl akt¥gdify fHOmSHRF 8% GRRAGESN0 O zdih 66! B Idopfkated. to the
Consequently, the deodorizer 77 can be applied to various types of

ref ri ger abor primblryds idetemmishds dfife .caphe ideodorizel 7% 6 ANUSROIRAAICI4d] n
the first enbodi nent, the ozonizing el ectrode 60 may be di sposed so that
t he di schar gé-SsdifReged R ddte iParfdiPRaPlakt® e §EENLRY, agushe bavndary

prevented from.collecting on.the electrode 6 int S nqd e i.ment .
5 The deodor?’zeé:P"eg]n tc‘_ﬁ‘ee tﬁ?ir?% 8%8689%%3&%%‘ a#g‘%ﬁgr%\,i _e%l \%\ngghq'teﬁerg%%?ﬁlf@ﬁsi on
plate 65 enplyedrichehber depduial iaf FiBs. f8fidy anhodh gt i thyd PBate0zone
di ffusing neans should not be limted to the diffusion plate 65. Any neans
for diffusingsozodayey bisnssrgaldoyeed. thd) et Dejmresplaire 7Sbimayher frimgtnot
be provided in the fifth enbodi nent. Further, the catalyzer 73 may or may

not be dil8posEdposddmgatt bas it ddisdidedoPPREiRnAMiiRat hEn ke ddgreot.
Addi tional | t he L rar i de rm | §.58c.ma r. not be dis d so
as to be di )r/g&eeaagéﬁmﬁolar @i#ﬁeesoﬁ%ﬁgﬁ:h&r Fﬂ’é‘x‘a%d’ g?%/?e&e%ﬂ%susfl(fxgggﬁot be

limted to tRosen8RAYNridh the PR MES porfiion!BGa000 irdreeHeadRiiiaar My
be changed. In the ninth enbodi nent, the fan 96 nmay be di sposed in front of

the | ouver 8thollk 61a chAfHittiy katerigta winlainthefdeodocikaetr &k tolfd taed may

be provided on the door 7. Accordingly, when 20 powerful deodorjzation is
desired, the ignwifpERedsinFdy Anward PHaom redpfeye il e 8ePEPFTARTIER -col d
air is cgysed.to flaow into the deo iLzer er eupon the dorli zi ng
efficien § igfqengfgaggh}niu??ﬁ%]r?n gficw]{D(?pé) atq'ﬁg\f??"ﬁ% rft?ﬂleordgsgl orolfzé €77
nmay be changelRerqLdiNgst fiecd®! B rGictsHyah&fecol d air flowing 25 into
t he deodori zer. For exanple, when the volunme of circulated cold air flow ng
into the deodori zetie icoldnaf paisedirthtatgdrial thg dolke sabrhfe cdagddartimeat i S

i ncreased accordi ngly, whereupon the deodorizing efficiency can be
i nproved. On & hadothrevelggtdblatrompartment 13 in the same manners as those

in the first embodiment. The deodorizer 66 serves
25 electrochemically in the same manner as the deodorizer 11 in the
first embodiment. More specifically, cold air circulated
through the cold air path 9 in the cold storage compartment 6

is introduced into the suction hole 67Da. The cold air then flows



27 JANUARY 2003 35 the volune of circulated cold air flowng into the
deodori zer is decreased, the operating tine of the deodori zg?JAi"%’AB‘éE‘?Oéased
accordi ngly, whereupon ozone can be prevented fromstaying in the
deodorizer. 5 The foregoing description and drawings are nerely
illustrative of the principles of the pr gent invention and are not to be
construed in a limting sense. Various changes and nodifications wll
beconme apparent to those of ordinary skill in the art. All such changes and
nodi fi cati onzhabagheehet hokal| idfernddihi 670 hefwwadps dflowiag mhebughnths
defined by the appended cl ai ns. 27 JANUARY 2003 36 WE CLAIM 1. A

deodori zer pp@\tiagyaer n’ hapdf gheepsdet &ilthinte|thavggrbabbademparsmghtwhi ch

ld air i i | ated,, 5 i Sing: first chanber into which th | d
ait ciroul at 8d-i rOTHE e PEERPSPEMTAr Ghe.PFaRERh LeERFoUSaibid ERdnber

| N0 whi ch {9 o6k JaBidhdileith 21560 A0 JLBE,T BT GRIAEPG JeSeAb UG gt oW

10 a step-up transformer disposed In rst an ozoni zi ng

el ectrodesdi $BQsemhém tHe cs@aoair chaizethaddge! ard nowak! Incornactead he a
secondary side of the step-up transforner; and an ozone deconposi ng

catal yzes dedespoibad dxure pretliglkd ai®uny ¢heindzagniozi agr ef eots diepugher ei n
the deodorizer is disposed . in the circulation_path in the refri%erator to

deodori ze t h&h€i RS hdicd U2 bh isetht ehectrir ghafthried’dy tRie
ozoni zing el g;?:%ﬁgggd St aﬁérg?(ig%'fn% dc&r\éié{\}% %ﬁeé@la?tt”ﬂt]ibn%a?g]}eﬁﬂ.t he

ozoni zing el ectr has a di scharge ‘surface on ctric arge is

caused and aqheNcgigCheF dairtiHcrageowhi €RrduigiA theVebffu®icdthioflineiBas g8
surface, and both surfaces of the electrode are |located in the second

chanber.1@5 3ntA tdeotlowézéntactor é7ng tThebzome isarixed wittdr the inkerdanne
deconposi ng catal yzes is di sposed bel ow the ozoni zi ng_el ectrode. 27
JANUARY 2003 air containing odor near the communication hole 68a, so that the
ozone is decomposed and the odor component is decomposed by means
of oxidation by the catalyzer 73. The deodorized air is caused
to flow through the outlet 67Db into the vegetable compartment
15 13.
According to the sixth embodiment, the step-up transformer
58 is disposed in the transformer chamber 71 defined in the upper
interior 67U of the case 67. The ozonizing electrode 60A is
disposed in the electrode chamber 72. Ozone produced in the
20 electrode chamber 72 is supplied through the communication hole
68a into the lower interior 67D, being mixed with the air
containing odor near the communication hole. The ozone and odor
component are decomposed by the catalyzer 73. Consequently, the
changes in the temperature of the transformer 58 are restrained
25 as in the first embodiment. Further, the ozonizing electrode
60A is prevented from exposure to the circulated cold air and

external air flowing into the refrigerator interior when the door

7 is opened. Consequently, the temperature changes are further



37 4. A deodorizer according to claiml1l or 2, wherein the ozonizin

el ectrode i s disposed at an inlet side of the deodori zer th?%ﬁ@HAﬁgﬂwﬁ t he
circulated cold air flows into the deodorizer and the ozone deconposi ng
catal yzer is disposed at an outlet side 5 of the deodorizer through which
deodori zed cold air exits the deodorizer., 5. A deodorizer conprising: a
transforner chanber in which a step-up tggnsforner is 10 di sposed, an

el ectrode chanber in which an ozoni zing el ectrode electrically connected to
a secondary stedtrefinkedeastiapthp fimstsleabbdlimehbe middtionde 1¢haghete hdieng
separated fromthe transfornmer chanber; 15 a conmunication hole

comruni cat i nratially zemel e ctispdeed hetowr t hexpommpu izt at-iginr heheyfBart inoughwhi ch
cold air circulated in a,refr%gerator flows and in which an ozone

deconposi ng &gl £2PNE0 1 sSIRP TS « ARGOPPOS LERRD R 22 3Gt @doghe
ozone 20 dec ngecatal yze afﬁ?éan%ﬁﬂ ggfgégggtﬂ%oduced by the ozoni zi ng
t

el ectrode and s pp‘)’lledt roug e communi cation le into the cold-air

chamber, whereby ekt ds ahée heGtt Adad ¢ 1dd Bernehii 98Bater the sdepdapi zed
by use of the ozone. 25 6. A deodorizer according to claim5, wherein the

ozoni zi ng el extancdferhes 58 dredhiaegted dovawardn waltiechragl lee priegedtedifapge i s
caused and a non-di scharge surface which is a reverse of the discharge
surface, and RSRGFISEANGCEREQENBLERREY (ke ¥id FRR AWEr sYPPIRNUARY 74003

38 in the el gy odg ghanber 7. JAcdgadorizer, arcordi pg, Lo, cl M5 Qn 6

wherei n the ozone prolduce he “el"'éctrode chamber IS cau

downward to tfif £95d-&# fenehgaPEIt o 138kl 73PN L&HLbcabed: i\ front
deodori zer according to claim7, wherein the ozonizing electrode is

di sposed 190 asf tthebsuboionr ditlal 67ph atlinomghowhidhrestd adri Aleds cintidhehezone
fl ows downward toward the cold air
deodorizer 66. Water flowing along the partition plate 75 toward
the suction hole 67Da is caught by the depression 75b such that
penetration of water into the deodorizer can be prevented.
FIG. 12 illustrates a seventh embodiment of the invention.
15 Only the sixth and seventh embodiments will be described. 1In
the seventh embodiment, a louver 76 is provided on the deodorizer
66 for preventing foreign matter from entering the deodorizer.
Since food or the like is prevented from entering the deodorizer
66, a reduction in the deodorizing efficiency can be prevented.
20 FIGS. 13 to 17 illustrate an eighth embodiment of the
invention. In the eighth embodiment, the deodorizer 77 is
disposed in the path through which cold air is circulated between
the cold storage and vegetable compartments 6 and 13 as in the
first embodiment. A partition plate 78 employed instead of the
25 partition plate 5 constitutes a part of the deodorizer 77 as shown
in FIGS. 13 and 14. The case 79 of the deodorizer 77 has only

the transformer chamber 80 and the electrode chamber 81. A space

defined between the case 79 and the partition plate 78 when the



chanmber. 10 9. A deodorizer according to claim5, wherein the ozonizing

el ectrode has a discharge surface and i s disposed so that t&e”i4Bha1 e
surface is vertical. 15 10. A deodorizer according to claim5, wherein the
step-up transforner has a primary term nal disposed so as to be directed
downward. 11. A deodorizer according to c¢Jaim5, further conprising 20 an
inlet through which the cold air is caused to flow into the deodorizer and
a louver provided in the inlet for preventing invasion of a foreign matter
into the deodtrdmzaris d8@sembled togdieal atrt ar conslettwidshthe deddarirzehagrr 25
deodorizing cold air circulated in the refrigerator, the deodorizer
conprising: &4sansfornmer chanber in which a step-up transforner is

di sposed; 27 JANUARY .2003.39 an e] ectrode chanber _in iich an qQzoni.zi ng
el ectrode eIectri%ng9158ﬁﬁé8?edﬂio{%¢s§ESHﬁgP§m§Fd§8 éﬂ#ﬁ?%ﬁ piflp the

of

t ransf or mer, EJH%é%d?ﬁbEpgﬁaﬁo d{%f@&ssﬁggé@@&EbéééE“f&Bﬁ thapséer

chanber; 5 a comruni cation e conmuni cat | with the el ectrode chgggir;
and a col &- aitrfhadieeri ih ot Ciktioletbadiment CulBiedzoniaingf ¢l gervddy and
in which an ozone deconposi ng catal yzes so as to correspond to the

conmmuni cat i orBholse,carmectednéodébenpespndaty sadal yewsimlborfssiangl ditine
produced by the ozagni zing el ectrode and sugplied t hr ough t he conmuni cati on

hol e into t hePsiHAdr WHanglr thgh ety tiRe aild &% U rotf aberps PRy
refrigerator d al&%(}dg ! \iﬁg]?(plytl o?i}:t;[ehgagé(%@eloc]%e]dgbe {Jq;hne' (9?&?]{ n
; i eedba

according to clarm1 ern e deodorizer 1s sposed at a

path side of dh&tdiddelbat Rels (A drdilfineddportié®i 7903l 19CERE Ui M tith
claim 13, further conprising 20 a cold storage conpartnent, a vegetable
conpart maot arice direvépon aifothehdepth © fctheor déat dodiehcbamipzr Biieas ssavwh
produces cold air circulated through the conpartnents, wherein the
deodori zer i sihiFdFosktBi nOZ°R8 ucqdn peaE H- R PERNERang Glectirds Bhsis rom

7010 oL AR LI PR 1 DR RO O S TP %P e 15
electrode chamber 81. A portion of the case 79 in the rear of
the electrode chamber 81 has a plurality of ozone outlets 79b

15 through which the ozone is caused to flow downward into the cold
air chamber 82. An upper lid 85 is attached to an upper portion
of the case 79 so as to cover the transformer and electrode
chambers 80 and 81. A louver 86 is formed on the front of the
case 79 so as to extend downward. When the case 79 is assembled

20 to the partition plate 78, the louver 86 prevents foreign matter
from entering the cold air chamber 82.

The construction at the partition plate 78 side will now
be described. A mounting recess 87 is formed in a portion of
the partition plate 78 to which the case 79 is assembled, as shown

25 in FIG. 13. The partition plate 78 has two sets of inlets 88
formed at both sides of the recess 87 respectively. The cold
air circulated in the refrigerator is caused to directly flow

from the cold storage compartment 6 into the vegetable



storage conpartnent includes a bottomplate including a portion 27
JANUARY 2003 40 formed with a recess for preventing invasi ol J6NVARERP i nt o
t he deodori zer, and the deodorizer includes an inlet through which the
circulated cold air flows into the deodorizer, the inlet being |located in
front of the recess. 5 16. A refrigerator 7provi ded with a deodorizer for
deodorizing cold air circulated in the rezfri gerator, the deodori zer
conprising: a transformer chanber defined in the deodorizer so as to 10 cut

of f cold ai gofaphetmened] 3 A Hrivtighet hedBi B 88w St BPut pdSHitcd ehiBaghi sesed
in the transformer chanber; an ozonizing el ectrode electrically connected

to a seconddepdsirdeeeaf 77he Ehepant itiosplaty 78ndudichpeshdsodiainehsé hes
transforner chanber; 15 an ozone deconposi ng catal yzes deconposi ng the
ozone produBédfbymefietibenminiswy as ¢ot bedkocahed eim firomtciofc thet dduverdB @i r
in a cold storage conpartnent of the refrigerator is caused to flow through
t he deodori 26rthe €pae 7Re Jhen diater dpeRPraredingdvertently terused to
circulated cold air is allowed to fl ow through tHe deqgdori zer. 17. A

refri gerat of3décoRdthg XS IETAERE - ihe dndih bolgse®dr PERESRE Bl kP ol d

air flow ng throua\@ t he dgﬁdori zer i.s var.’i.]abl e. 25 18. A refrigerator
accordi ng t SXPaFRFE¥ I0ghEPE HeQAPXAZET 7 Tehe vol ume of the cold air

ot 0 ouon A0 1nE99600 G5EC R YO Sy Bioh 16, Lokt Bt

according tg¢aly +peerafest @ 780l8s 4D B8 inclined forwardly downward. The

inclined portion 90 also prevents foreign matter or water from

10 entering the deodorizer 77. The catalyzer 73 is disposed in the

rearmost of the recess 87 so that the cold air flows vertically

through the catalyzer 73 as in the sixth embodiment. A soft tape

(or sponge) is wound on the outer periphery of the catalyzer 73,

and in this state, the catalyzer 73 is force-fitted into the case

15 79. A grid-like protection fence 91 is provided in the recess

87 so as to be covered with the catalyzer 73. Since a core of

the catalyzer 73 is fragile, there is a possibility that the core

may be broken when the worker inadvertently touches the catalyzer

73 at the underside of the case 79. In view of this problem,

20 the protection fence 91 is disposed below the case 79 in order

to prevent the catalyzer 73 from being broken. Further, a rib

92 is formed along the rear peripheral edge of the recess 87 so

as to surround the rear and portions of opposite sides of the

case 79 mounted in the recess. The rib 92 is also provided for

25 preventing water from entering the deodorizer 77. The ozonizing
electrode 84 is eliminated in FIG. 14B.

The ozonizing electrode 84 connected to the secondary side

terminals 58a and 58b of the transformer 58 will now be described



Wherein the deodorizer is operated intermttently so that a deodori zi ng
efficiency is adjustable. 5 20. A deodorizer substantially as/HEARY #H03
described with reference to the acconpanying drawi ngs. 21. A refrigerator
substantially as herein described with 10 reference to the acconpanying

dr awi ngs. 28
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ASA. AU( H} 4oyfi UhKfefdAeice to FIGS. 15A to 15C. The ozonizing electrode 84
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)y e g fibrhrge (electrode 05 hag a) phurality. of protrusions. 953 .

) Ly Lo \ppd. 1560 ~144 10
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"10% & () - o¥0Uidchlated 1884 4ir Ypass:.ng through the deodorizer 77 is

! 10 changed. As obvious from FIG. 16, a residual rate of ammonia
becomes equal to or less than 10% within 60 minutes when a gas
volume of cold air passing through the deodorizer 77 per hour
becomes equal to or larger than quadrupled total capacity of the
cold storage and vegetable compartments 6 and 13. FIG. 17 shows

15 the results of a sensory test also in the case where a gas volume
of circulated cold air passing through the deodorizer 77 is
changed. In the test, 200 gram of retort pouch curry was kept
in the refrigerator in its open state for 24 hours. The retort
pouch was taken out of the refrigerator and thereafter, upon

20 expiration of 5 hours, odor in the refrigerator was evaluated
in three levels, that is, at odor level 1, residual odor of food
is not almost perceived, at odor level 2, residual odor of food
is slightly perceived, and at odor level 3, residual odor of food
is clearly perceived. As obvious from FIG. 17, too, a definite

25 effect of deodorization can be achieved when a gas volume of cold
air passing through the deodorizer 77 per hour becomes equal to
or larger than quadrupled total capacity of the cold storage and

vegetable compartments 6 and 13.
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be parallel with the direction in which the ozone flows into the
cold air chamber 82. Consequently, the ozone can smoothly be
supplied into the cold air chamber 82 without being blocked by
the electrode 80. Additionally, part of the circulated cold air
10 is caused to flow through the deodorizer 77. Consequently,
deodorization can be carried out without excessive obstruction
of circulation of cold air and with prevention of reduction in
the cooling performance of the refrigerator. Further, the cold
air whose volume exceeds the speed at which the catalyzer 73
15 decomposes the ozone can be prevented from flowing into the
deodorizer 73, and accordingly, the deodorizing efficiency can
be maintained at a proper value.
A volume of cold air flowing into the deodorizer 77 is set
to be equal to or larger than quadrupled or sextupled total
20 capacity of the cold storage and vegetable compartments 6 and
13. Consequently, the volume of cold air flowing into the
deodorizer 77 is set at a suitable value according to the total
capacity of the cold storage and vegetable compartments 6 and
13, and accordingly, a desired deodorizing efficiency can be
25 achieved. Further, repeated discharge of the ozonizing
electrode 84 results in deposition of nitrogen oxide on the

surface of the discharge electrode 95. Even when this prevents

discharge, provision of the protrusions 95a causes the discharge
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Only the difference between the elghth and ninth embodiments will
5 be described. In the ninth embodiment, a fan 96 dedicated to
the deodorizer 77 is disposed at the outlet side of the deodorizer
or more specifically, below the protection fence 91 of the case
79. The fan 96 is operated independent of the fan 43 for
circulating the cold air. For example, when the door 7 is
10 provided with a switch, the fan 96 can be turned on and off by
the user and a volume of air produced by the fan 96 can be increased

or decreased by the user.
As the result of provision of the fan 96 dedicated to the
deodorizer 77, the volume of cold air flowing into the deodorizer
15 can be adjusted irrespective of the condition in the cold storage
compartment 6. For example, the fan 96 is stopped when an amount
of food is small in the refrigerator and the user does not consider
that deodorization needs to be performed. On the other hand,
when an amount of food is increased in the refrigerator and the
20 user considers that deodorization needs to be performed, the fan
96 and the deodorizer 77 are operated. Further, since a volume
of air flowing into the deodorizer 77 can be increased and
decreased by the fan 96, the deodorizing efficiency can be
adjusted when the user operates the deodorizer 77. Additionally,
25 the fan 96 may be stopped and the transformer 58 may be deenergized
when deodorization is unnecessary. As a result, electric power

consumption can be reduced and the service life of the catalyzer

73 can be improved.
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5 77A. Theshutter 97 is rotated by an operating member (not shown)

such as a lever provided in front of the deodorizer 77 so that
the user can operate the operating member. The louver 86 is
closed when the shutter 97 is rotated so as to be substantially
perpendicular to the direction in which the circulated cold air
10 . flows, as shown in FIG. 19A. On the other hand, the louver 86
is opened when the shutter 97 is rotated so as to be substantially
parallel to the direction in which the circulated cold air flows,

as shown in FIG. 19B.

Even when a volume of cold air circulated in the refrigerator

15 is constant, rotation of the shutter 97 can change a ratio of
a volume of cold air flowing into the deodorizer 77 to a volume;
of cold air caused to flow through the inlets 88 directly into
the vegetable compartment 13. Consequently, the deodorizing
efficiency can be adjusted.

20 FIGS. 20A and 20B illustrate an eleventh embodiment of the
invention. Only the difference between the eighth and eleventh
embodiments will be described. In the eleventh embodiment,
shutters 98 each of which is similar to the shutter 97 in the
tenth embodiment are mounted to the inlets 88 respectively. The

25 inlets 88 are closed when the respective shutters 98 are rotated
so as to be substantially perpendicular to the direction in which
the circulated cold air flows, as shown in FIG. 20A. On the other

hand, the inlets 88 are opened when the respective shutters 98
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In the above~described construction, too, even when a volume of
cold air circulated in the refrigerator is constant, rotation

5 of the shutters 98 can change a ratio of a volume of cold air
flowing into the deodorizer 77 to a volume of cold air caused
to flow through the inlets 88 directly into the vegetable
compartment 13, as in the tenth embodiment. Consequently, the
deodorizing efficiency can be adjusted.

10 FIG. 21 illustrates a twelfth embodiment of the invention.
Various types of refrigerators havedifferent storage capacities.
Accordingly, when the same deodorizer 77 is applied to the
refrigerators with different storage capacities, an ozonic
concentration becomes high in a refrigerator with a small storage

15 capacity. For example, even if the catalyzer 73 is out of order
such that ozone cannot normally be decomposed, the ozonic
concentration needs to be at or below 0.1 ppm for extra safety.

In view of the above-described problem, the deodorizer 77
is intermittently operated according to the storage capacity of

20 eachrefrigerator so that thedeodorizingefficiency is adjusted.
For example, as shown in FIG. 21, the deodorizer 77 is operated
for 36 seconds and stopped for subsequent 24 seconds (operation
factor is 60%). This operation pattern is repeated. Thus, the
deodorizer 77 is ihtermittently operated such that the

25 deodorizing efficiency can be adjusted so as to be suitable
relative to the storage capacity of the refrigerator.
Consequently, the deodorizer 77 can be applied to various types

of refrigerators with different storage capacities.
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The deodorizer of the third embodiment may be provided with
the diffusion plate 65 employed in the deodorizer of the fifth
embodiment. Further, ozone diffusing means should not be
limited to thediffusion plate 65. Any means for diffusing ozone
may be employed.

10 The depression 75b may or may not be provided in the fifth
embodiment. Further, the catalyzer 73 may or may not be disposed
so as to correspond to the communication hole 68a. Additionally,
the primary side terminals 58c may or may not be disposed so as
to be directed downward. The location of the deodorizer should

15 not be limited to those shown in the drawings. The location of
the deodorizer may be changed.

In the ninth embodiment, the fan 96 may be disposed in front
of the louver 86. A switch for increasing a volume of circulated
cold air may be provided on the door 7. Accordingly, when

20 powerful deodorization is desired, the switch is operated so that
a larger volume of circulated cold air is caused to flow into
the deodorizer 77, whereupon the deodorizing efficiency is
increased. Further, an operating time of the deodorizer 77 may
be changed according to a volume of circulated cold air flowing

25 into the deodorizer. For example, when the volume of circulated
cold air flowing into the deodorizer is increased, the operating
time of the deodorizer is increased accordingly, whereupon the

deodorizing efficiency can be improved. On the other hand, when
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illustrative of the principles of the present invention and are
not to be construed in a limiting sense. Various changes and
modifications will become apparent to those of ordinary skill
in the art. All such changes and modifications are seen to fall
10 within the scope of the invention as defined by the appended

claims.
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a first chamber into which the cold air circulated in the
refrigerator is disallowed to flow;
a second chamber into which the cold air circulated in the
refrigerator is allowed to flow;
10 a step-up transformer disposed in the first chamber;
an ozonizing electrode disposed in the second chamber and
electrically connected to a secondary side of the step-up
transformer; and
an ozone decomposing catalyzer decomposing ozone produced
15 by the ozonizing electrode,
wherein the deodorizer is disposed in the circulation path
in the refrigerator to deodorize the circulated cold air by use

of the ozone produced by the ozonizing electrode.

20 2. A deodorizer according to claim 1, wherein the ozonizing
electrode has a discharge surface on which electric discharge
is caused and a non-discharge surface which is a reverse of the
discharge surface, and both surfaces of the electrode are located
in the second chamber.

25

3. A deodorizer according to claim 1 or 2, wherein the ozone

decomposing catalyzer is disposed below the ozonizing electrode.
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ozonizing electrode is disposed at an inlet side of the deodorizer
through which the circulated cold air flows into the deodorizer
and the ozone decomposing catalyzer is disposed at an outlet side
5 of the deodorizer through which deodorized cold air exits the

deodorizer.

5. A deodorizer comprising:
a transformer chamber in which a step-up transformer is
10 disposed,
an electrode chamber 1in which an ozonizing electrode
electrically connected to a secondary side of the step-up
transformer, the electrode chamber being separated from the
transformer chamber;
15 a communication hole communicating with the electrode
chamber; and
a cold-air chamber into which cold air circulated in a
refrigerator flows and in which an ozone decomposing catalyzer
so as to correspond to the communication hole, the ozone
20 decomposing catalyzer decomposing ozone produced by the
ozonizing electrode and supplied through the communication hole
into the cold-air chamber, whereby the cold air circulated in

the refrigerator is deodorized by use of the ozone.

25 6. A deodorizer according to claim 5, wherein the ozonizing
electrode has a discharge surface on which electric discharge
is caused and a non-discharge surface which is a reverse of the

discharge surface, and both surfaces of the electrode are located
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8. A deodorizer according to claim 7, wherein the ozonizing
electrode is disposed so as to be horizontal relative to a
direction in which the ozone flows downward toward the cold air
chamber.

10

9. A deodorizer according to claim 5, wherein the ozonizing

electrode has a discharge surface and is disposed so that the

discharge surface is vertical.

15 10. A deodorizer according to claim 5, wherein the step-up
transformer has a primary terminal disposed so as to be directed

downward.

11. A deodorizer according to claim 5, further comprising
20 an inlet through which the cold air is caused to flow into the
deodorizer and a louver provided in the inlet for preventing

invasion of a foreign matter into the deodorizer.

12. A refrigerator provided with a deodorizer for

25 deodorizing cold air circulated in the refrigerator, the
deodorizer comprising:

a transformer chamber in which a step-up transformer is

disposed;
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a cold-air chamber into which cold air circulated in a
refrigerator and in which an ozone decomposing catalyzer so as
to correspond to the communication hole, the ozone decomposing
10 catalyzer decomposing ozone produced by the ozonizing electrode
and supplied through the communication hole into the cold-air

chamber, whereby the cold air circulated in the refrigerator is

deodorized by use of the ozone.

15 13. A refrigerator according to claim 12, wherein the
deodorizer is disposed at a feedback path side of the circulated

cold air.

14. Arefrigerator according to claim 13, further comprising

20 a cold storage compartment, a vegetable compartment and an
evaporator which is common to both compartments and produces cold

air circulated through the compartments, wherein the deodorizer

is disposed in a boundary through which the cold air flows from

the cold storage compartment side to the vegetable compartment

25 side.

15. A refrigerator according to claim 14, wherein the cold

storage compartment includes a bottom plate including a portion



109 ()-sy 10%& ()- &10%& ()-9 10%& ()- 8w+ } ?2uV70--1." 10% ()< ¥
10% ()-129' "10% (& ()-2'f9' "109& () - Z% 27 JANUARY 2003
10%&' () - &$109%&' () - ZxnbQ0- - #10% & ()- 10 10 10Y7 109%&' ()-5f 109%&' ()- 3y
10%&' ()-92"10%& ()-xz1: ~?2mbCO--1yl 3108 & ()-!y 10% " & ()-3st10% & ()-!ySz
10% " & ()-8&ySz 10% 4
& ()-&L10% & ()-:=_JzX6nbC0--!9s0" 10% " & ?)-!&' "10%4"]1"& ()-' & "10%" & () -
'1k& "109%E"E"& ()-3'tg 10%"& ()-Z2&810% & ()-'*_uV70--!
10%&' () -, 10%&otned SR @) r&d684& flor pre@@ itg@@Pasion of water into the
10@ @' fk9s0"10%@ @ & ()-"/fdEuV70--1 f 100/&'&)45 . .
1098 () -, 10v8epsonpegr ( pndzeheougeqdanizerpi@elydes HBiviet- tingugh whight

R - "109R - R . R - R - - -
To0e: 8 J @13%6(0512@31[3 &dgo_mfza%r"{f‘oég ihEY Y8 dds ! G IKARd Onibe BRYAG
1006 ()~ 1k S)otQy (1g MO knil Yok QN &510% (- 10% ()~ 10% ()-
10%&' () - 10%& ()-"10%& ()- 10
10Cu2a?m\§ &s10! nbS&10%&' () - ! S&10%&' () - 109&' () - S109%&' () -
10%&' () -, 10%& () - XH| Z; MV 8&9010%&' ()-!vy, z
109&' ()-""109& ()16@ ab " 1efgigera@®dr " oy idepd@ withoug' (Jecdduizes’ 1698& () -
10 10 1037z 109%&' ()-f5z 10%& ()- @10%&' ()- 21Q%& ()- BDAEMHC& s1096& () -y
109%68& () - f 16‘98&"%3;?1“10678@( )62%16%%4“%%‘93 0dBe ‘%‘%e DFBEﬁb‘éﬁr%’i‘b‘%&'ts‘?-y
10968 () -f 109R&. (). 0B ()-y1096& ()- 9109%& ()- Normal" "Heading 13]c"
"Headi ng 23] (@gdé%{éﬁgﬁé&@cj‘gl‘ Sadi ng 43]c¢" "Heading 53]c¢" "Heading 63]c"
"Heading 73] c" "Heaglangr83mér ciigmstn@cFinedAinDehaudéody Brakd Gent8C
S -*3h9?F/ MIUZ f5mezM <f z) 7>L " $&(*, . 02468: <>@DFHILNPPTI $, 3;
| R] eo. z<t$t* : Motne®6" ¢k (ailr Jigo0234ed7A0: e @EOClgaltitr?<QRAUKZ] | _2bcd?f
hi knog2st vy{} P& xwPzni 5=6R | KCD ! "#$9& () *+,-./0123456789: ;
<=>7? @GA\BCDEFCGHI 6 TiarE5eReW REFRFAPFRFES RIS ede P H- 1o T 2RREP YNRY FDIRRREAL

F"#S9& () *+,-./01234 "k .
<22 @BCDEF G IKINCBARBT RS AN T =08k oSS REFRPARB or STURRRETSY 2 @
secondary side of the step-up transformer and disposed outside
the transformer chamber;
15 an ozone decomposing catalyzer decomposing the ozone
produced by the ozonizing electrode,
wherein the circulated cold air in a cold storage
compartment of the refrigerator is caused to flow through the
deodorizer so that the cold air is deodorized and part of the

20 circulated cold air is allowed to flow through the decdorizer.

17. A refrigerator according to claim 16, wherein a volume
of the circulated cold air flowing through the deodorizer is
variable.

25

18. A refrigerator according to claim 17, wherein a ratio

of the volume of the cold air flowing through the deodorizer and

a volume of the cold air flowing through another portion is
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variable.
19. A refrigerator according to any one of claims 16 to 18,
wherein the deodorizer is operated intermittently so that a

deodorizing efficiency is adjustable.

20. A deodorizer substantially as herein described with

reference to the accompanying drawings.

21. A refrigerator substantially as herein described with

10 reference to the accompanying drawings.



