;e3e<D6>T]s'r rs 1 BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates to a fridge-freezer, and nore particularly to
a fridge-freezer equipped with a deodorizing unit for deodorj.zi

.inside of the fridge freezer . 2. Description of the RelateiMﬁﬂ@@Wﬂﬂ@Mﬂk is
a4 perspective view of a fridge-freezer disclosed in Unexanmi

Publ i cati on No. 2000-249460, for exanple, illustrating a rel evait®part

only. Fig. 29 is a sectional view of a photocatalyst neans. Fig. 30 is a
sectional view of the ice-maker of the fridge-freezer. Wt i@t ©
the figures, a reference nuneral 1 denotes the body of th4“ﬂ"ﬁ%ﬂﬂﬂ“ﬂﬁ”zer.
A reference nuneral 2 denotes a boRRINGE-FREEZERer provided in,fhe body. In
an upper part of the ice-naker 2 , an ice-nmaking unit 3 for naﬁlng iceis
provided. In a |lower part of the ice-maker 2, an ice keeping unit 4 for
keeping ice nmade by the ice making unit 3 is provided. In the ice-nmaking
unit 3, an ice tray 5 is pl saegkcrouNpDhoF ags: irnvENTTONN Shape for hol di ng
water . In the ice keeping unit 4 , an ice box 6 is placed with an open top
so as to catch ice cubes nade by the ice tray 5. Then, a photocatal yst
means 7 is 2 provided above the ice tray 5. The photocatal yst neans 7 is

obt ai ned by jco#iieqg %prngqﬁg@h¥§5R7b such as titanium (Tio2)

transparently or translucently on the surface of a light-irradiating tube

7a by neans of Su@ggagr@sgﬁkalﬂlg*eﬂfﬁ?gﬁ?fét% fide gr@.id%aes-ﬁ%%%ron ah

shown in Fig. 29. nirra ron ultraviolét ysate cdnsi der ed
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Iight-reflsﬁtin material 8 may al so be obtai ned through a netal plating
process . tRe ﬁg'light-reflecting material 8 being provided, reflected

light of light emtted, by the phofocatalyst neans 7 is concentrated by the
phot ocat al y&t R§3ﬁ§i?%1R§ 8¥r§gﬁl ?iﬁ%epriﬁaiation amount of the
photocatal yst 15 ERGre33°ds 4 perapectve T18w 0PI kL0 §22L,2 ™Y Pe

disclosed in Unexamined Patent Publication No. 2000-249460,
for example, 1llustrating a relevant part only. Fig. 29 is a
sectlonal view of a photocatalyst means. Fig. 30 1s a sectional
view of the lce-maker of the fridge-freezer. With referring
to the figures, a reference numeral 1 denotes the body of the
fridge-freezer. A reference numeral 2 denotes a box-type
lce-maker provided 1n the body. In an upper part of the
lce-maker 2, an lce-making unit 3 for making lce 1s provided.
In a lower part of the ice-maker 2, an ice keeping unit 4 for
keeping lce made by the ice making unit 3 1s provided. In the
lice-making unit 3, an ice tray 5 1s placed with hollows in a
given shape for holding water. In the ice keeping unit 4, an
lce box 6 is placed with an open top so as to catch ice cubes

made by the ice tray 5. Then, a photocatalyst means 7 1is



Fig. 31 shows a part of an enbodi nent disclosed in Unexam ned Patent
Publ i cation No. Hei 9-61042, for exanple. The figure shows the configuration
of a glass-tube heater for defrosting. A reference nuneral 28 denotes a

.gl ass-tube, a reference nunmeral 29 denotes a heater wire, and a reference
hunmeral 30 denotes a deodorization coatirg material. This heater is
installed in a | ower part of a cooling unit, as shown 3 in the figure,
for the purpose of defrosting the cooling unit. According to the
conventional fri -freezer, in the case of using a glass-tube |lanp such as
a bl ack IigRF°8Fg§306&8VEthﬁdgFef Fa¥x3mpl e, as the |ight source as
nment i oned above, the |jght source becones_bigger. However, an allotted
space for install FR§ PhetassdstystnBeans: 7i 15| phitpd@edady, coatdng & he
deodorizing neans is_not allowed to be installed in other conpartments in

t he refri gePBPSPCRLBAYEKe TPc8URBKAS. tikpRiNAs (Fdoed bBrapneppEantiyreRer, the
| ight source is fornmed by a gl ass tube. Therefore, the light source shoul d
be treated ®ranRsiucpatilyuoncihe syrfaceorft s Bighk-lrradiatdes dube t7@ be
away fromany stress to be exerted on the glass tube after installation.
Especi al | y uitneans bficsusk ast a Isiodhtgeleprngcesesdms fihee 1gupin saspeasibacause
a fluorescent |ight uses nmercury inside, it is not desirable to use a

fl uorescent abigfmwmdarFigo®9.n Akean dirmagdaition highti nultderidlet rays
fluorescent light is damaged. This has posed a problem Furthernore, many
refri ger at oaseusen®d€0&d asf fectipet! IHdmsfordijende 1 [desdrable fteansef
causing a critical problemif such as a fault occurred in a refrigerator
usi ng an al aecbhatk LehtgEosnthsuphots-liEradiatlingutuber 7a Bft Rhecase t hat

a deodori zing substance is coated on the gl ass-tube heater for defrosting,
the heater phetboatatyStameagsfunction is not allowed to be installed in
4 an air duct. Still nore, if the deodorizing neans is installed above
Alternatively, as shown in Fig. 30, a light-reflecting
material 8 such as mirror or metal may be fitted on the inner
surfaces of the lce-making unit 3. The light-reflecting
material 8 may also be obtained through a metal plating process.
With the light-reflecting material 8 belng provided, reflected
light of light emitted by the photocatalyst means 7 is
concentrated by the photocatalyst means 7. As a result, an
irradiation amount of the photocatalyst is increased, and
therefore a decomposition reaction may be facilitated further.
Fig. 31 shows a part of an embodiment disclosed in
Unexamined Patent Publication No. Hel9-61042, for example.
The figure shows the configuration of a glass-tube heater for
defrosting. A reference numeral 28 denotes a glass-tube, a
reference numeral 29 denotes a heater wire, and a reference

numeral 30 denotes a deodorization coating materlal. This

heater 1s installed in a lower part of a cooling unit, as shown



the ice tray |ike the conventional exanple, there is a possibility of
heking ice including broken pieces of glass in case of the glass-tube |anp
bei ng damaged. This has posed a probl em of havi ng hazardous effects on the
.human body. In addition to that , in the case of the deodorizing neans
obt ai ned by coating a photocatalyst on a material formng the walls of the
ice making unit, for exanple, the coating requires extra |abor and extra
time such as drying time for the process. This has posed a problem SUMVARY
OF THE | NVENTI ON The enbodi nents of the present invention are designed for
solving the problens nmentioned above. It is an object of one enbodi nent of
t he present iimtbetfbgure, Man theepuiposeighdedwdssiing dbhe caehting iuwiiig
means using a photocatalyst. In addition to that, it is another object of
one enbodi ment of Aceerdiagetd thawmniventional fridgeéefragzerprioptheicasy a
deodori zi ng neans placed near food in a refrigerator. Furthernore, it is
anot her obj eftusingagygwdiutnland suldh £ AIAHcK DY §Ht i Na o Ld Sytiiiede,

mat erial such as a photocatalyst at a | ow cost. These and ot her objects of
the enmbodi nFgirSefamphe, Pie I 11ghti d0ieréé Ah Aeftacnedrabshel e HAYHt
present invention as hereinafter described in further detail. According to

one aspect @byl ReSRRls HIYFRH.ONHoRevEL(08nT 48838 EcARYpRBE! BEe 2
deodorizing unit. The deodorizing unit may include a filter having a

phot ocat al y§h,g+3id 134 itﬂgtasaaéﬂa%ngz"uﬁi As §l kBRI _UA%Ir?‘é%éHﬁtf P The

light emtting unit may have an LE Light Emtting D ode or emtting

the ultravi gkllsoka%Sng i allsl 4" nBRY ahckiude 13N b0 SAREIILTAE diHler Th
y i ha fixe

deodorizing unit may have a soO structure wt I stance kept

g ng- G soft &st fucdre eddi
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solid structure.. The_d rizing unit may include a transparent case which
covers the P|§ﬁ9 énif?%ﬁ%ﬁhnit and transmts the ultraviolet rays.

Further, the light source 1s formed by a glass tube.
Therefore, the llght source should be treated with meticulous
care so as not to break it, and designed to be away from any
stress to be exerted on the glass tube after installation.
Especially with a fluorescent light being used as the light
source, because a fluorescent light uses mercury inside, it
is not desirable to use a fluorescent light near food in the
refrigerator assuming that the fluorescent light is damaged.
Thls has posed a problem.

Furthermore, many refrigerators use AC100V as an input
voltage. Hence, there 1s a fear of causing a critical problem
1f such as a fault occurred in a refrigerator using an alternate
refrigerant such as HC.

Still further, in the case that a deodorizing substance
1s coated on the glass-tube heater for defrosting, the heater

due to its heating function 1is not allowed to be installed in



Further scope of applicability of the present invention wlll becone
apparent fromthe detail ed description given hereinafter. However, it
shoul d be understood that the detail ed description and specific exanples,
whil e indicating preferred enbodi nents of the invention, are given by way
of illustration only, since various changes and nodifications wthin the
spirit and scope of the invention will becone 6 apparent to those skilled
inthe art fromthis detail ed description. BRI EF DESCRI PTI ON OF THE

DRAW NGS The present invention will becone nore fully understood fromthe
detail ed description given hereinafter and the acconpanyi ng draw ngs which
are given byanadmwfdudd.ustration only, and thus are not |limtative of the
present invention, and wherein: Fig. 1 is an overall perspective view of a
refrigerator accorstiilg more,f1if sthee deedording mehaspiestnstabyedtatmove Fi g.
2 is a sectional view of the refrigerator according to the first enbodi nent
of the preseaile i1veridagn;1iffe] the icorediidind iesant Ry dfherd iid ef
according to the first enbodi ment of the present invention; Fig. 4 is a
sinplified paysanatarey dramaRingfidédarddildd@ndbrloken pi1aeear deng148s thf
first enbodi ment of the present invention; Fig . 5 ( a ) is a detailed
drawi ng of tdagef idft @hel GhuskL #bBI1AR ,seﬂngpgaﬁlgg%ggrem@% Hled G t he

first enmbodi nent of the present invention; is a detailed draw ng

of the filt qfrdulens A HalM rig haPatidohfd e@f@é{% Hﬁgrﬁ-gé irg.ﬁ:gé}{)g&rc!s}%rt o the

first enbodiment of the present 1nvention, ective view

of a light emttigg Lgai én%etfxﬁfc]_r,i%?fgtﬁte‘;é?g&%% ¢ diégd{:?:gﬁ%ﬁéﬂeans

enbodi ment of the presen1f.£| nventio a rer‘atl ve

distributio I i SLI i | far Al i 1 $S]

di stri but onharad 6b SAL1AL A dddataltydld BY & hhODk1 & A5kRihg the
walls of the ice making unit, for example, the coating requires

extra labor and extra time such as drylng time for the process.

This has posed a problem.

SUMMARY OF THE INVENTION

The embodiments of the present invention are designed
for solving the problems mentioned above. It l1ls an object of
one embodiment of the present invention to minimize the weight
and size of a deodorizing means using a photocatalyst. 1In
addition to that, it 1s another object of one embodiment of
the present invention to eliminate any impropriety of a
deodorizing means placed near food in a refrigerator.
Furthermore, i1t i1s another object of one embodiment of the
present invention to provide a material such as a photocatalyst

at a low cost.

These and other objects of the embodiments of the present



according to the first enbodi ment of the present invention; Fig. 8 is a
perspective view of a neasuring unit for neasuring the relative |ight

di stribution characteristic of the LED according to the first enbodi nent of
the present invention; Fig. 9 is a drawing of an electric circuit of the
Substrate of the refrigerator according to the first enbodi nent of the
present invention; Fig. 10 is a flow chagt for controlling the refrigerator
according to the first enbodi nent of the present invention; Fig. 11 is a
front view of a deodorizing unit of a refrigerator according to a second
enbodi nent of the present invention; Fig. 12 is a side view of the

deodori zi ng imvien tdfont larer afccogeldishedabyoitiienprieaente Iswemtdoantaxdi nent  of
the present invention; Fig. 13 is a front view of a nodified exanple of the
deodor i zi ng hedetl naff tielre degiciriipedatiar fagehed detad lt.he second enbodi nent of
the present invention; Fig. 14 is a side view of the nodified exanple of
the 8 deodorizi pgcoding’ tbheneehkpaetabgr theCpirdiseat! Anven +tIEONG

enbodi ment of the present invention; Fig. 15 is a front view of a nodified

exanpl e i ncleydigae -#rawzee’ maly ihkhane af dbBaodeeday @inA¢ .Unrheof the
refrigerator according to the second enbodi nent of the present invention;

Fig. 16 is ﬁe%id@%iﬁii?ﬂé‘ Rh1t Meayadichived §% Er | N4l '&gpgprﬂk&@&%ral st

filters of the deodorizing uni't of the refrigerator accofding to the Second

nbodi t t L ti + ELO. L i f
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deodorizing unit of "a rerr tor accord
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refrigerator according of "t he pres i nven
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i nvention: Fig. 20:i5:8:388t hhaln¥)§¥s Ohnt DBabELEL S5 AEOLr1as.

The deodorizing unit may have a solid structure with a
fixed distance kept between the filter and the light emitting
unit.

The fridge-freezer may include a damper unit. The
deodorizing unit and the damper unit may have a solid structure.

The deodorizing unit may include a transparent case which
covers the light emitting unit and transmits the ultraviolet

rays.

Further scope of applicabllity of the present invention
will become apparent from the detailed description given
hereinafter. However, 1t should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications

within the spilrit and scope of the lnvention will become



illustrating the deodorizing unit which is installed in a cool air duct
according to the third enbodi nent of the present invention; Fig. 21 is a
perspective view of a drop-proof substrate unit of a deodorizing unit
according to a fourth enbodi mrent of the present invention; Fig. 22 is a
front view of the deodorizing unit according 9 to the fourth enbodi nent
of the present invention; Fig. 23 is a sigle view of the deodorizing unit
according to the fourth enbodi nent of the present invention; Fig. 24 is a
front view of a nodified exanple of the deodorizing unit according to the
fourth enbodi ment of the present invention; Fig. 25 is a front view of a
deodori zi ng appareacc dralithpde skilXdad danbde rearit fxfon hehis edetalledent i on
Fig. 26 is a front view of a deodorizing unit according to a sixth

enbodi ment dleddwiptriement invention; Fig. 27 is a schematic drawing of air
ducts in which deodorizing units are provided in a refrigerator according
to a seventh enbodi nent of the present invention; Fig. 28 is a perspective
view of a refrigerator according to a conventional invention illustrating a
rel evant part of the ref BRISFADESCRIFTION OFS THE dRAWINGSs vi ew of a

gl ass-tube heater for deodorization illustrating a photocatal yst of the
refrigerator according to the conventional invention; Fig. 30 is a front
view of the refrigerator according to the conventional invention

illustrating a relméagt:eaaﬁt mvéméﬁwﬂ%abean R0fe @1 19 hirlde @ i

view of a glass-tube heater for deodorization illustrating a relevant part
f fri ' ti = TAl LED
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whi ch are

only, and thus are not limitative of the present invention,
and wherein:

Fig. 1 is an overall perspective view of a refrigerator
according to a first embodiment of the present invention;

Fig. 2 1s a sectlonal view of the refrigerator according
to the flrst embodiment of the present inventlon;

Flg. 3 1s a perspective view of a filter accordlng to
the first embodiment of the present invention;

Fig. 4 1s a simplified explanatory drawlng of the filter
of Flg. 3 according to the first embodiment of the present
invention;

Filg. 5(a) is a detalled drawing of the filter illustrating
the components thereof according to the first embodiment of
the present invention;

Fig. 5(b) 1s a detalled drawling of the filter illustrating
the sintered grains thereof according to the first embodiment

of the present invention;



illustrated in the acconpanying draw ngs, wherein |like reference nunerals
I'ndicate |like elenents through out the several views. Enbodinent 1. Fig. 1
is a perspective view of a refrigerator according to a first enbodi nent of
the present invention. Fig. 2 is a sectional view of the refrigerator
illustrating cool airflow. Fig. 3 is a perspective viewof a filter
according to the first enbodi nent of the present invention. Fig. 4 is a
sinplified explanatory diagramof a filter surface of the filter of Fig. 3.
Fig. 5(a) is a detailed draw ng of absorption conponents on the filter
surface of Fig. 4. Fig. 5(b) is a detailed drawi ng of sintered grains on
the filter surfac&ig. B ds 4 pergpestiven vimwspeicta Vid ghtevenft elng gimiit
emtting unit on which light emtting diodes (hereinafter referred to as
LEDs ) are ndfurthed refirtigeraftetrcaceordihbetdi gheefirat rafisod@ntenbuserehe 1
denotes a body of the refrigerator which is separated into such

conpart ment prsseht’ einvedidinor room9 , a convertible room 10 , an

i ce-maker 2, a vegetable room 11 and a freezer conpartnent 11 12 . A

reference nuneral Fiy.dgnekes PeldOlveairighietafrmsht 1t dhditsthassti Of
the refrigerator. The cool air duct 13 conmunicates with the refrigerator

room 9, the RMSId H.!?h.ﬁsilzgaﬂﬂr%a 1 BghitCoMIBLE6n whirHc taded ¥k & QRMEY and

the freezer conpartnent e cool air duct 13 1ncludes a cooling

chanber 16 ia@dgyﬁg,@ P HrleNE 113l eilnf)o'.gsirrdéé#l; Yt Yhd %Ez%a%e%ﬁri A it £ 2

fan 15 is installed™ n an upper part. ence nu otes a

fil whi ch i i [ 1 i h I i i 7 i
[1iver whien 1 1ascallued )8 BupglctuG Sle el il IP dAdd o7 1
0 1 amnatl g e, IhesahbeFhdont LR AN RAULAAS A Dor

formed, as one exa Shown | i br ou

Comosed of BRoHR: Prot it tecehd, B3 Ao U She Predlie ' 2

photocatalya& 7at§%9h as a titaniumoxide 17g which is activated by
ul travi ol et 3?? *+CR¢ anot her exanpl e shown in Fig. 5(b), the inner padding

L8 ey Do oo Sk G2 8 2 S DS B DB A
and the of the refrigerator according to the first embodiment of the
present invention;

Filg. 10 1s a flow chart for controlling the refrigerator
according to the first embodiment of the present invention:

Fig. 11 is a front viliew of a deodorizing unit of a
refrigerator according to a second embodiment of the present
invention;

Fig. 12 1is a side view of the deodorizing unit of the
refrigerator according to the second embodiment of the present
invention;

Fig. 13 is a front view of a modified example of the
deodorizing unit of the refrigerator according to the second

embodiment of the present invention;

Flg. 14 is a side view of the modified example of the



phot ocat al yst 7a such as the titaniumoxide 17g which is activated by

ul traviolet rays. The inner padding 17a thus includes the m xture of the
absorption material 18, which is conposed of zeolite 17c, nanganese oxi de
17d and copper oxide 17e, and the photocatal yst 7a such as the titanium
oxide 17g which is activated by ultraviolet rays for the purpose of naking
12 use of an absorption property of odor gl ements such as nethyl - mercaptan
and tri-nethyl-am ne which are given off fromfood stored in the
refrigerator. The inner padding 17a nay be obtained by varying the
proportion and conposition of the absorption material 17f and the

phot ocat al ysieddaxriAfind landitt efnahevetfrigbeatort @ccdrdimy be the tderonmd xed
with a silver conponent which has an antibacterial action, or the filter 17
may be provighfsbdinidhtd df @M Pre SMits A nsterft 163y; be designed for all ow ng
ethylene to be renoved. The size and surface area of the filter 17 may be

sel ected adaptivelpaglengngsng frorth&ienaiet Ao @i £ fed SEkafple HBRIHIn
reference nuneral 19 denotes a light emtting unit including a substrate,

which is iny ghinBdrado¥e 1tRe sl b ltdle ddolbptiniut € oR2the Hefriydr¥ ol I

duct . The light emtting unit 19 is provided with lead wires 19a for

Connect! 1. ol sinie 4 8, gocons Sadkalnbie seOSHEYsadte divliesl 17
Lo o ers, 8 PR A8 O SO B Y Siieing

el ectricity nount he surface o e substr

G ser ot o modhPERBEF o8 £eaELRE ok e a8RheE Tk bt 4ok, e AR A g
ol dor  ng.  PEE B 5% heceeRana, FICAHSEF ok HE Pl ANE G ot
Fro. 715 a di agr AAR01 19 gl & FREn GHERIoE B ARRST iR e o &

1 g AR 1R S S, o B,
in X and Y directions . The relative intensity may be obtai ned when the

central |igRvieRtd®ity is 100. In Fig. 7, the solid line indicates the
l'ight distributions in_the X direction and the broken |ine indicates the

light distributiofddi-nlghdsyagside: vdsw pigthg deodordzdng unid nhfhs 4

| i ght nmeasuring unit for nmeasuring the relative |ight distribution

char act er i stfefrdgenatorEpccarddngr bo dden thdrd emboaénepésoﬁ thadreaseptbase
on which the LED 19b is nounted. Fig. 9 shows an electric circuit diagram
of the |ightinsteimtdiong unit. The electric circuit has two LEDs 19b being
connected in series and the Zener diode 190 for preventing static

el ectricity bei ngFd@nnd&t d& enPezsrecdliveo videw PEDR fomperTh@itrod the enit
i ght when DCSV-DC12V is applied and an electric current of about | OMA-20mA
i s suppli ed Geodard aiach wids off thiee redad ggirager] ggconding fo the dddxrdyith

such weak power as DCSV to DCl1l2V and generates ultraviolet rays with a wave
| engt h of alpmhoddg@Ewh of tithes paiesendndinvepdilga:of about | QM- 20mA, t he
light emtting unit will be safe even if a nunber of LEDs 19b is required
to be mounted theFdgn @dpdisdiangectional view of the refrigerator
illustrating the deodorizing unit which is installed in a cool
alr duct according to the third embodiment of the present
invention;
Fig. 21 is a perspective view of a drop-proof substrate
unit of a deodorizing unit according to a fourth embodiment

of the present invention;

Fig. 22 is a front view of the deodorizing unit according



intensity of light and the irradiation range needed. 14 1t is to be noted
that the LEDs are connected in series in this exanple, but the sane effect
may alternatively be obtained if the LEDs is connected in parallel to each
other. The thus forned filter 17 may be placed at a | ocation where the
filter is exposed to air within the refrigerator, for exanple, in the part
of the air duct within the refrigerator @ shown in Fig. 2. This allows the
filter 17 to absorb odor el enents, thereby renoving odors fromcool air in
the refrigerator. Furthernore, the LED 19b nay be placed at a | ocation near
the filter 17 where light may be irradiated. As a result, the titanium

oxi de incl uded the tfloaxfth embofimentdiofi dde ipresesitecinvantion; and el ectron
hol es (+) by neans of ultraviolet rays, thereby producing a radical. The
radi cal has an oxFdgti 28 ikeaospdeivieaw off thet deodbrbaingnmiioracdoadnigs and
a deoxi di zation reaction to deconpose odor el enents absorbed by the filter

17. Ther ef orte, thee foufre hokembodimehtebfl thenpresemtoliorvgatidd; is to be
noted that although power nmay be supplied continuously to the LED 19b, an

intermttent suppfFygQf 2a0Wer ab¥rétiehvaewspicar avidairne diekanple forn v or
15a may al so be effective. In this case, a required life for the LED 19b

may be shor yepa8razdngheany® hckbir@2ng’ tbhenkEPolR nTanmbeR iy &k t3d ||
alternatively, a deodorizing switch operable by the user may be provided in

the refrigepab@entThngeplthons pover to be supplied arbitrarily to the LED
15 Fig. 10 is a sinplified control flow chart. In a step 10l, it is judged

whet h i tch i | o t
ether a switc §%I'Si%%£li%?ffq?nﬁrv§8 %e%% i i%’%Hd%&i*learc%o&’dggn?a or

is working. In a stéep udge e N notor 1's un

condi ti ons Egrada%g%ﬂgﬁggga?hgﬁtngr@Bgrgreggnghﬁﬁv%%§ onROVer is supplied

to the LED only is turned on and also thefan notor is
under conditions bog, d5b\ig% (EBRELEER' of o Adbadkhdihd dri¥actoptafly 2
to a sixth embodiment of the present invention:

Flg. 27 1s a schematic drawing of air ducts in which
deodorizing units are provided in a refrigerator according to
a seventh embodiment of the present invention:

Fig. 28 1s a perspective view of a refrigerator according
to a conventional invention illustrating a relevant part of
the refrigerator:;

Fig. 29 1s a sectional view of a glass-tube heater for
deodorization lllustrating a photocatalyst of the refrigerator
according to the conventional invention;

Fig. 30 is a front view of the refrigerator according
to the conventional invention l1llustrating a relevant part of
the refrigerator; and

Fig. 31 1s a front view of a glass-tube heater for

deodorization illustrating a relevant part of a refrigerator

according to a second conventional art.



refrigerator according to a second enbodi nent of the present invention.

Fig. 12 is a side view of the deodorizing unit of the refrigerator
according to the second enbodinent. Wth referring to the figures, a
reference nunmeral 21 denotes a deodorizing unit including a pair of angul ar
top frames 2la. In a |lower part of the frames, the filter 17 is fitted and
in an upper part thereof, the light emtf{igng unit 19 is fitted with the
both ends being fixed so that the LEDs 19b face the surface of the filter
17. Thus, by conpactly formng the light emtting unit 19 by using the LEDs
19b, the light emtting unit 19 is allowed to be installed nore flexibly in
the air duct in the refrigerator. The filter 17 and the LEDs 19b of the
light emtting unit 19 are allowed to keep a fixed distance therebetween,
so that a stabl e DETAILEDO DESDR IPT 1M 0V AHE PREFERRED EMBODEMENTSA 16
handl i ng performance may be inproved. The product is renovable on a unit
basis for deconposition thereby effectively recyclable. It is to be noted
that the shape of the deodorizing unit 21 is not fixed. Fig. 11 shows an

exanpl e of the depdgerenee Wiilll Abwd¢ RAdRN 1ANGHA1 L G ftdle tfiduHPOSE Of
reducing air resistance in the air duct. Alternatively, as shown in Fig. 13

and Fig. 14, :fe*f%ﬂ%‘adeﬁnbéaﬁlﬂeﬂi!bt flcﬂaann%nﬂ%qeexhnp&@éeof ﬁkf&?&eone

si de dependlng up the use. Stil ternatively, as shown in Fig. 15 and

125 e e a0 R e L

the light emtting unit om1as wel |

as above the.ddeglil, oy thhle%l‘é” hdﬁ%gt@h‘iiket Hleme enlts STl cﬁ@ T 0 be

refreshed by neans of e sin e substrate er nor €,

alternatlveg%vgeaﬁ %ﬁ at the center and the LED substrate may be prOV|ded
on each sid e f6r. As a result, the filter 17 is allowed to have
the irradiation of ultraviolet rays equally on the both sides . This has an
ef fect of enhancing a refreshing efficiency for the filter 17. Enbodi nent

3. Fig. 17 EF ron& nbeM/of a deodorizing unit of a refrigerator
according t erodi nent of the present

Fig. 1 1s a perspective view of a refrigerator according
to a first embodiment of the present invention. Flg. 2 is a
sectional view of the refrigerator illustrating cool alrflow.
Fig. 3 1s a perspective view of a filter according to the first
embodiment of the present inventlon. Fig. 4 1s a simplified
explanatory dlagram of a filter surface of the filter of Fig.
3. Fig. 5(a) 1s a detailed drawing of absorption components
on the filter surface of Fig. 4. Fig. 5(b) is a detalled drawing
of sintered grains on the fllter surface of Fig. 4. Filg. 6 1is
a perspective view of a light emitting unit on which light
emitting diodes (hereinafter referred to as LEDs) are mounted.

With reference to the figures, a reference numeral 1
denotes a body of the refrigerator which is separated into such
compartments as a refrigerator room 9, a convertible room 10,

an lce-maker 2, a vegetable room 11 and a freezer compartment



invention. Fig. 18 is a side view of the deodorizing unit of 17 the
refrigerator according to the third enbodinent. Fig. 19 is a perspective
view of a danper unit . Fig. 20 is a sectional view of the refrigerator in
whi ch the deodorizing unit is installed in the cool air duct. Wth
referring to the figures) reference nunmeral 21 represents the body of a
deodorizing unit which is installed int cool air duct 13 of the
refrigerator 1 with a cool air channel 21b bei ng opened. The deodori zi ng
unit 21 is provided with a pair of adjustnent catches 21c for fixing the
filter 17 so as to clog the cool air channel 21b in an upper part on the
bot h sides df2iha mefbrerde aAumepdldmaénotes accdolnlridwctiEotmedzingl dmi t
21 is provided with a wall 21d which is in contact with the whole surface
of the end parelbaiyd lexifendfe Wamfidferatdicf emheceocdynmaid daetdamotes a
transparent case which is placed in an upper part of the wall and contains

the light erddnnuidddtids w9thtHelHePH1§8PatEPTbIP, e EbAVERRIBAE Kebif 22
is fitted so that the LEDs 19b of the light emtting unit 19 face downwards

A referengg NWHY alcelhdkiOlES thel ¥MRItdiid ngi Sl | grddindAl | ed

in the cool air duct 13 1n the refrigerator 1. The danper unit 23 1s

conposed of c%ngi'edg‘ﬁ]rd&tpfﬂ EBBhlﬂﬂﬁﬁgtgﬂ kﬁéiﬂd@?%ao{z-ggi‘%mﬁéaéﬁanﬂ?& 23¢C

whi ch is provi orizontally next to t riving par h™an openi ng

23b, and a haf &hewﬂglag?,;fegoé%%]rﬁogg%n%Ci&;i‘or[g?coénggeuﬂ%ngnﬂ?wgggo%%}g;anq he

conposed danper uni on the ace ©0 0

deodor| 21 9 Uikl 35 98 37ekR1SLAILLNG, oERLATL 2D O s dodee ndibAr

h 13
ref erence nunmeral "2Z3&-denotes~a spri hg S use I ng

23d ' I lf ] h hi [
e netal | od | feppded B RRaEe R mich 18 :tPararen e F Tar{ ot P el |
controlling the tenperature of the refrigerator room In this case, the
danmper unit adFeMIct -ostRe: fdlbsFitd L8 SgﬁPPQIW?ﬁB VRYY LBREToPadFdNTgair so

as to keep %ngnstant tenperature in the refrigerator room Enbodi nent 4.
£y 17a and flat liners 17b being woven together in lamination

layers as shown in Fig. 4. The inner padding 17a may be formed,
as one example shown in Fig. 5(a), with a £fibrous pulp material
17h being impregnated with an absorption material 17f, which
1s composed of zeollte 17c, manganese oxide 174 and copper oxide
17e, and a photocatalyst 7a such as a titanium oxide 17g which
is activated by ultraviolet rays. As another example shown in
Fig. 5(b), the inner padding 17a may be formed with sintered
grains of the absorption material 17f, which is composed of
zeollte 17c, manganese oxide 174 and copper oxide 17e, and the
photocatalyst 7a such as the titanium oxide 17g which is
activated by ultraviolet rays. The inner padding 17a thus
includes the mixture of the absorption material 18, which is
composed of zeolite 17c¢, manganese oxlde 174 and copper oxide
17e, and the photocatalyst 7a such as the titanium oxide 17g

which 1s activated by ultraviolet rays for the purpose of making



Fig. 21 is a perspective view of a drip-proof substrate unit of a
deodorizing unit of a refrigerator according to a fourth enbodi nent. Fig.
22 is a front view of the deodorizing unit which the drip-proof substrate
unit is mounted on. Fig. 23 is a side view of the deodorizing unit which
the substrate unit is nounted on. Wth referring to the figures, reference
19 represents the light emtting unit, rieperence 19a represents the | ead
wires, reference nuneral 19b represents LEDs, and reference nuneral 19c
represents the Zener diode for preventing static electricity. A reference
nuneral 24 denotes a drip proof substrate case which is conposed of an
acryl i c nat aseabfoanaapsasy tiene prapesrtyt @ifniodgrt ledemeantts isudh @gg enitting
unit 19. An opening of the case is sealed and cl ogged by a seal section 25
wi th the |i pethyl-mercgpiantaid® trdi-me thyll-tamimss whitheaxk igdvenoof £ fidewt r at e
case. 19 The thus formed drip-proof substrate unit allows no dew to be
formed on tlfecldEExsnbdtimttheasstrbgratorocartesl jainexr paddiagpivatmeye becven
when warmair flows in through the refrigerator as a result of opening a
door of theobthlingdr Byovakr9ing thedprofbrtion axdRompoFiviiOE tHech as a
rust relating disconnection in the lead wires or corrosion in sol dered

parts may bgpBbeypeibfdmakerialtl @78canal efe! BRbtolAt@lvRPNGRS, case 24 is
made of a material transmtting ultraviolet rays such as acrylic or glass .

Alternatively, thgte@ses BYrbet Y9Iy MRthd &fiilcé%zah§0m£F9 B e Hakeam ng
inside the case. Further alternatively, as shownin Fig. 24, the filter 17

s fitted | fagn! QLA lodiipohel WinIbnl halCon e 1P Jddid, bE the

dri p- proof ca I xed on't sides wt e side o e lead wres

19a being skgat ?ﬁlﬁ&iﬁ?ﬂ."?hﬁe’ﬂ; e ??%&r;h@?hﬁ@ﬁbég%}&&_ﬁ&e |v;l'9:1§e idd im;é\% uni t

19 face the surface o acing the drip-proof “case

i | i dri ’ 2 i h

vt or w1 B Bfined kit 8o bty Plnd ¥ be  PafiBy B 1Irh IS £ Bnal 1€
bstrate i i b b _Enbodinent 5. Fig.

26T e ol G LopRERBICE-LE BE LRROERIRALOLT hiyDBe/BETLEl MRS B O

embodi ment &"eﬁ)gnagngdgﬁ t1:'h0en%|cmd:i.t:l.on of a user environment. A reference

numeral 19 denotes a 1light emitting unit including a substrate,
which is installed above the filter 17 placed in the part of
the cool alr duct. The light emitting unit 19 is provided with
lead wires 19a for connection, which are fixed on one end of
the substrate. The 1light emittingunit 19 is provided also with
two or more chipped LEDs 19b for emitting ultraviolet rays and
a chipped Zener diode 19c for preventing static electricity
mounted on the surface of the substrate. Alternatively, the
same effect may be obtained by the light emitting unit 19 based
on a discrete mounting in which holes are made through the
substrate, the lead wires are inserted through the holes and
then mounted on the substrate by soldering.

It is to be noted that the same effect may be obtained

with at least a single LED mounted on the body of the light



| ens section 27 for concentrating ultraviolet rays. The thus 20 forned
dri p-proof substrate unit may achieve an effective irradiation of
ultraviolet rays to the filter. It is to be noted that |ight concentration
may be adj usted depending on the size of the f alter . Enbodinment 6. Fig.
26 is a perspective view of the substrate of a deodorizing unit according
to a sixth enbodinent. Wth referring to; ghe figure, reference 19
represents the light emtting unit conposed of a substrate, reference 19a
represents the lead wires, reference nuneral 19b represents LEDs, and
reference nuneral 19c represents the Zener diode for preventing static

el ectricityemdttdingr emdet .nuneral 28 denotes second reflection materials
such as stainless steel. The second reflection nmaterials 28 have circul ar
openi ngs 28a at tFagcent as. aFddagiram odges reflatieeopdiyhtgdl sttt oni C
surfaces 28b are forned so as to have reflecting surfaces. The deodori zi ng

unit thus fehiacterdsticalidd udtirading &l 1iant Whielidne chiEddRe s tie
LEDs 19b of the light emitting unit 19 and then reflected by the second

reflection gt ehealBD 28.THS £a g@eUkhowaNr&idt £vé rtiniéﬁ@ﬂi:%tfd}.“ r@dlative
ultraviolet rays may be achieved to the filter. It is to be noted also in

this case tRhalgnlt Yt LONPEINH #hiM FRYaAPEL 86h Hangd feReH 9@ diond 2 of

the filter. 21 Enmbodinent 7. Fig. 27 is a schematic drawm ng of alr ducts

n which deggiar Laiaew%ﬁggm&g&fg@t hgtgligeﬁwﬂsﬁawé SN 1}, 2

seventh enbodinent . W ure, reference nume

represents 4 ohaleys 0 eNtg PNy 1 ER0t 851 A d LAl Bt slitil 1 s5nt

ref erence si agn notes ‘a second afr erence si g enot es

2 ihird ait Gutta e Bhe S LU I ANONGP Ael UL Y ndlyflsties

reference 23 represents t € air ducts gui

air to conpagt ts. at. . different tepgperatuge respectively, in the
refrigerato?&e¥§§g FrQFSEFE%HSEP“fsggi§g6r3v§85 SOt he deodori zing unit
21 and leads to a,firs onpar t ment . Q... .the refrigerator rqom. e
second air duct 1§E5gi'sgpﬁﬁ\?&?W?%éf‘ﬁ%q’dleedﬂ(?% A g f“ef‘fugﬁﬁ‘rg é‘é‘}g to a
second conpart nent . . the ice- er..),. . JThe third air dust 130 is
rovi ded w EREL RERa05HBE; She Pelative LAY Baerabitoh Fhafarserissde ( o
. g . , the converiible room. The fourth air duct is provided with the
deador | 21 ngoinEReshEB G 4 FRRERARCE EATRE Af dRAALED Polgacurily PRSse:
conpartnent). BK installing the deodorizing units 21 equi pped wth the
danper uni t 8M2¥Rieh; tRe LELd98r 1 moppted -ai 1 duct 13a, the second air
duct 13b, the third air duct 13c and the fourth air duct 13d, respectively,
cool air flowing Fh¥o PhERPUS RRt PlecCtEABaFtRERLE dipapamgedadPezddahtt is
to be noted that the nunber of the air ducts may correspond to the nunber

of 22 confRAtARRIsUPAte heThefeleetnig rolrpmte baRobwei 2BAS 48P Beingay be

supplied sufficiently to a conpartnent which requires deodorization.
connected 1n series and the Zener dliode 19c¢ for preventing

static electricity being connected in parallel to the LEDs 19b.
The LEDs 19b emlit light when DC5V-DC1l2V is applied and an

electric current of about 10mA-20mA 1s supplied at the both
ends of the lead wires 19a. This LED 19b acts with such weak
power as DC5V to DC1l2V and generates ultraviolet rays with a
wave length of about 380nm. With such a small value of about
10mA-20mA, the 1light emitting unit will be safe even 1f a number
of LEDs 19b 1s required to be mounted thereon depending on the

intensity of light and the irradlation range needed.



The effects of the enbodi nents of the present invention may be sunmari zed
as follows. The fridge-freezer according to one enbodi nent of the present
invention is provided with the deodorizing unit including the filter, which
has a photocatal yst or a m xture of a photocatal yst and an absorption
material, and the light emtting unit which has the LED for emtting
ultraviolet rays . As a result , light mpy be emtted by using a | ow

el ectric current . As an effect, odors given off fromfood and ot hers may
be renpoved efficiently so that the users are allowed to have a pl easant and
confortable use of the refrigerator. Furthernore, the fridge-freezer

accordi ng to one é&fbbdi terite afottdd Yvadséhe LEDsnarencosnecbed dod sedies he
deodorizing unit including the filter and the light emtting unit Wiich are
solidly fordndthishexampile]d outt ahee samien@ffeptt mayr altiamAtiviEly besul t,
a material handling performance of the fridge-freezer is inproved. As an
effect, thecbtiadged HEctRe LEDEfisctamiéytéd Dy Pualel des FEWS idthET.

t hereby highly recyclable. Furthernore, the fridge-freezer according to one

enbodi ment of theTReesRik EBYRBH @A1terPNOVindedbw Plalded at?d deed’tiich NY
unit and the danper unit which are solidly forned. As an effect, the nunber

of parts regHer@dthesiNGer 8k 455868 tdRYPFIERINCEL BRI, £d2e

fridge-freezer according to one enbodi nent of the present invention is

orovided i Lgahagel | ShY cA 1 EecoH e YISk GANRSE e Belshd geansar o

h}0%
case which tranSmts uItrav*o#et rays. As a result, even i S 1's used

as a Materi gl LRbh Mgy d61 - P 00T USANLECHESPLIELE 7S GARRAPLAREST | Y

receive suc ress as to damage e case In materia ng because t he

i ght enitt%&gmgﬁE%hi%h?gaL&'réﬁo. n f%ﬁ%&s %90%%%%%&a%1§t?%§§ﬂés not

easily exerte e glrass”case i he "case”i's placéd 1n e alr duct.

Fur t her ror e g oLLLAGS {1 AGZeHe ASRL U1 et BefNPaRROY! NG, QLG PLesenNt

invention iS5 pro W't h e Transparent case has r'i p-proof
structure.

| t it .al ' terjal t

dri p- proof @?PgéﬁﬁﬁgweiﬁgéﬁpFH&t§5§§§d§§§%§§3Q®§53F§BP§E%$V§L§ﬁEh gtﬁ?ss as
tod th i terial h i t I t 1fti t i
smal | Ao af RATER, TaA kit SutpeddaiSeRet fain A Bher A4 ituBRY oo

if th ' I dinth [ t. | ddi ti to that, th
ﬁgiep:otec?igﬁgthénggﬁgoﬁ?geﬁpsogh%ﬁggﬁp B@Sﬁ% aébéggdﬁ%aﬁﬁgﬁF af?eg??ﬁg
th f . Furth the fridge-f di t
enbodi rent B CERELBLEEAYS i EBREFBN REOHOISBE 04GR Y he THEBACE AL Basent
case that is forngd by the material which may transmt ultraviolet rays and
the | ens selPi 8¥1datigR dergmpositipy,pEFert, 9hstApptind. 9oL eLalents

efficiently and irradiation efficiency to the filter may be _enhanced.
Furt her nor e3ngh@ ApPH4EiEpLdon, reacdlgrnyor §egREPOse odor elements

absorbed by the fllter 17. Therefore, the life of the filter
17 may be prolonged.

It 1s to be noted that although power may be supplied
continuously to the LED 19b, an intermittent supply of power
by such as synchronizing with the fan motor 15a may also be
effective. In this case, a required life for the LED 19b may
be shortened and the unit price of the LED 19b may be lowered.
Still alternatively, a deodorizing switch operable by the user
may be provided in the refrigerator. Thils allows power to be

supplied arbitrarily to the LED.



enbodi nent of the present invention is provided with the light emtting
unit which has the reflection materials surrounding the LED. As an effect,
ultraviolet rays may be concentrated efficiently and irradiation efficiency
to the filter may be enhanced. Furthernore, the fridge-freezer according to
one enbodi ment of the present invention is provided with the light emtting
unit being installed in the cool air duc{ st hrough which cool air is guided
to two or nore conpartnments in different tenperatures and which has one or
nore flowrate controllers being installed therein. This may facilitate the
deodori zation, as an effect, of the individual conmpartnents in different

t enper at ures. The Higvedili dis beshgplhddedesontived, flowwcharbe olwiaustemat
the sane may be varied in nmany ways . Such variations are not to be
regarded as 1 Ildepdar tier guidged whethpir at sehtichcsSpPelisf tuimwed noendr anot e al |
such nodi fications as woul d be obvious to one skilled in the art are

i nt ended t o the uselrudkileithe Teifid gt r0ist herkDhy oW Ity ack8eps102, 26t What
is clained is: 1. A fridge-freezer conprising a deodorizing unit; wherein

t he deodori Aigguagel wHethglegheafdn otlorha¥iviier PBAEAGALAISYBbr A ind | ght
emtting unit for emtting ultraviolet rays. 2. The fridge-freezer of claim

1, wherein idienbitghtriestdfdrd, WH thascabel Bowdid gy sE?Sbtl.t:l.ie!athi eRe)LEP"
emtting the ultraviolet rays. 3. The fridge-freezer of "claim1, wherein

the filter fdi'xrltyh'%{hein”%'h‘édps%aﬁ:%ha!ﬁortﬁrﬂn% B enidla1gd tHee fdn dfedy egzer

of claim1, whérein the deodorizing unit has a solid structure wwth a tixed

di st ance ke@hdg?n@qﬂ%qﬂx%ﬂgIfa?'dy¥§¥hr light emtting unit. 5. The

fridge-freezer of cla , turther ‘ising a danper unit; wherein the
deodorizing unit and the danper unit have a solid structure. 6. The
fridge-freezer of claim1l, wherein the deodorizing unit includes a
transparentg%%%%fmgﬁ%hzcovers the light emtting unit and transmts the
ul traviol et ‘rays :

Fig. 11 is a front view of a deodorizing unit of a
refrigerator according to a second embodiment of the present
invention. Fig. 12 i1s a side view of the deodorizing unit of
the refrigerator according to the second embodiment. With
referring to the figures, a reference numeral 21 denotes a
deodorizing unit including a palr of angular top frames 21la.
In a lower part of the frames, the filter 17 is fitted and in
an upper part thereof, the light emitting unit 19 1is fitted
with the both ends belng fixed so that the LEDs 19b face the
surface of the filter 17.

Thus, by compactly forming the light emitting unit 19
by using the LEDs 19b, the light emitting unit 19 is allowed
tobe installed more flexibly in the air duct in the refrigerator.
The filter 17 and the LEDs 19b of the light emitting unit 19
are allowed to keep a fixed distance therebetween, so that a

stable precision may be achieved. Furthermore, a materilal



zs 7. The fridge-freezer of claim®6, wherein the transparent case is
drip-proof. 8. The fridge-freezer of claim®6, wherein the transparent case
has a lens in part. 9. The fridge-freezer of claim2, wherein the |ight
emtting unit includes a reflecting material which is placed around the
LED. 10. The fridge-freezer of claiml1, conprising a plurality of flowrate
regul ators for regulating a flowrate of, @air in a cool air duct in order to
control tenperatures; wherein a plurality of deodorizing units
corresponding to the plurality of flowrate regulators is placed in the
cool air ducts. 11. The fridge-freezer of claim 10, wherein the plurality

of fl ow rat gahdgddhdt PéEf sFrRatiédnRly beimproved. The product is removable
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1l with a cool air channel 21b being opened. The deodorizing
unit 21 is provided with a pair of adjustment catches 2lc for
fixing the filter 17 so as to clog the cool air channel 21b
in an upper part on the both sides of the body. 'On an end panel
of the body, the deodorizing unit 21 1s provided with a wall
21d which is in contact with the whole surface of the end panel
and extends upwards. A reference numeral 22 denotes a
transparent case which 1s placed in an upper part of the wall
and contalns the 1light emitting unit 19 including the LEDs 19b.
The transparent case 22 1is fitted so that the LEDs 19b of the
light emitting unit 19 face downwards. A reference numeral 23
denotes a damper unit which is normally installed in the cool
alr duct 13 1n the refrigerator 1. The damper unit 23 is
composed of a driving part 23a including a built-in motor, a
frame part 23c which 1s provided horizontally next to the
driving part 23a with an opening 23b, and a baffle part 234
for opening/closing the opening. The thus composed damper unit
23 1is mounted on the bottom surface of the body of the

deodorizing unit 21 so as to clog the opening 23b of the body.
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23 1s a side view of the deodorizing unit which the substrate
unlit is mounted on. With referring to the figures, reference
19 represents the 1light emitting unit, reference 19a represents
the lead wires, reference numeral 19b represents LEDs, and
reference numeral 19c represents the Zener diode for preventing
static electricity. A reference numeral 24 denotes a drip-
proof substrate case which 1s composed of an acrylic material
or a glass material containing the built-in light emitting unit
19. An opening of the case 1s sealed and clogged by a seal
section 25 with the light emitting unit 19 being buillt inside

the drip-proof substrate case.
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to be formed on the LED substrate assembly if located at a low
temperature, even when warm alr flows in through the
refrigerator as a result of opening a door of the refrigerator
for a long time, for example. Therefore, such as a rust relating
disconnection in the lead wires or corrosion in soldered parts
may be prevented. It is to be noted that the drip-proof case
24 1s made of a material transmitting ultraviolet rays such
as acrylic or glass. Alternatively, the case may be vacuumed
inside also to prevent dew forming inside the case.

Further alternatively, as shown in Flg. 24, the filter
17 1s fitted in a lower part of a pair of frames 2la. Above
the filter 17, the drip-proof case is fixed on the both sides
with the side of the lead wires 19a being slanted downwards
so that the LEDs 19b of the light emitting unit 19 face the
surface of the filter 17. Thus, by placing the drip-proof case
in a slanted manner, in case of a drip of water 26 entering
the case, the water will be kept on one slde as 1llustrated
in the figure, so that the substrate is allowed to be less

posslible to be watered.

Embodiment 5.
Fig. 25 is a dliagram lllustrating the drip-proof
substrate unit 24 of the fourth embodiment with an additional

lens gection 27 for concentrating ultraviolet rays. The thus
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that light concentration may be adjusted depending on the size

of the filter.

Embodiment 6.

Flg. 26 1s a perspective view of the substrate of a
deodorizing unit according to a sixth embodiment. With
referring to the figure, reference 19 represents the light
emitting unit composed of a substrate, reference 19a represents
the lead wires, reference numeral 19b represents LEDs, and
reference numeral 19c represents the Zener diode for preventing
static electricity. A reference numeral 28 denotes second
reflection materials such as stainless steel. The second
reflectlion materials 28 have circular openings 28a at the center.
From the edges of the openings, slanting conic surfaces 28b
are formed so as to have reflecting surfaces.

The deodorizing unit thus formed concentrates
ultravliolet rays which are emitted by the LEDs 19b of the light
emitting unit 19 and then reflected by the second reflection
materials 28. As a result, an efficilent ilrradiation of
ultraviolet rays may be achieved to the filter. It 1s to be
noted also in this case that 1ight concentratlion may be adjusted

depending on the size of the filter.
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Embodiment 7.

Fig. 27 1s a schematlc drawlng of alr ducts in which
deodorizing units are provided 1n a refrigerator according to
a seventh embodiment. With referring to the figure, reference
numeral 15 represents the fan, a reference sign 13a denotes
a first ailr duct, a reference sign 13b denotes a second air
duct, a reference sign 13c denotes a third alr duct, a reference
sign 134 denotes a fourth air duct and reference 23 represents
the damper units. The air ducts 13a-13d guide cool air to
compartments at different temperatures, respectively, in the
refrigerator. The first alr duct 13a 1ls provided with the
deodorizing unit 21 and leads to a first compartment (e.g.,
the refrigerator room). The second air duct 13b i1s provided
with the deodorizing unit 21 and leads to a second compartment
(e.g., the ice-maker). The third air dquct 13c¢c 1s provided with
the deodorizing unit 21 and leads to a third compartment (e.g.,
the convertible room). The fourth air duct 1s provided with
the deodorizing unit 21 and leads to a fourth compartment (e.qg.,
the freezer compartment).

By installing the deodorizing units 21 equipped with the
damper units 23 at the places of the first air duct 13a, the
second ailr duct 13b, the third air dquct 13c and the fourth air
duct 134, respectively, cool alr flowing into the respective
compartments may be deodorized. It 1is to be noted that the

number of the alr ducts may correspond to the number of
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including the filter, whlich has a photocatalyst or a mixture
of a photocatalyst and an absorption materilial, and the light
emitting unit which has the LED for emitting ultraviolet rays.
As aresult, light may be emitted by usinga lowelectric current.
As an effect, odors given off from food and others may be removed
efficiently so that the users are allowed to have a pleasant
and comfortable use of the refrigerator.

Furthermore, the fridge-freezer according to one
embodiment of the present invention is provided with the
deodorizing unit including the filter and the light emitting
unit which are solidly formed with a fixed distance being kept
therebetween. As a result, a material handling performance of
the fridge-freezer is improved. As an effect, the frildge-
freezer 1ls efficlently removable for decomposition thereby
highly recyclable.

Furthermore, the fridge-freezer according to one

embodiment of the present invention is provided with the
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may be reduced.

Furthermore, the fridge-freezer according to one
embodiment of the present invention is provided with the light
emitting unit which is covered with the transparent case which
transmits ultraviolet rays. As a result, even if glass is used
as a material for the drip-proof structured case, the case does
not easily receive such stress as to damage the case in material
handling because the 1light emittingpart 1s small. As aneffect,
an external stress is not easily exerted on the glass case if
the case 1s placed in the air duct.

Furthermore, the fridge-freezer according to one
embodiment of the present invention is provided with the
transparent case which has the drip-proof structure. As a
result, even if glass is used as a material for the drip-proof
structured case, the case does not easlily receive such stress
as to damage the case in material handling because the light
emltting part is small. As an effect, an external stress is
not easlly exerted on the glass case 1f the case 1s placed in
the air duct. In addition to that, the case may protect the
inside from dew forming or being watered without affecting the
performance.

Furthermore, the frldge-freezer according to one

embodiment of the present invention 1s provided with the
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transparent case that is formed by the material which may
transmit ultraviolet rays and the lens section. As an effect,
ultraviolet rays may be concentrated efficiently and
irradiation efficlency to the filter may be enhanced.

Furthermore, the fridge-freezer according to one
embodiment of the present invention is provided with the light
emitting unit which has the reflection materials surrounding
the LED. As an effect, ultraviolet rays may be concentrated
efficiently and irradiation efficiency!to the filter may be
enhanced.

Furthermore, the fridge-freezer according to one
embodiment of the present inventlon is provided with the light
emitting unit being installed in the cool air duct through which
cool alr is gulded to two or more compartments 1in different
temperatures and which has one or more flow rate controllers
being installed therein. This may facilitate the

deodorization, as an effect, of the individual compartments

in different temperatures.

The invention being thus described, it will be obvious
that the same may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope
of the invention, and all such modifications as would be obvious
to one skilled in the art are intended to be included within

the scope of the following claims.
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What is claimed is:

1. A fridge-freezer comprising a deodorizing unit;
whereln the deodorizing unit includes,

a filter having a photocatalyst, and

a light emitting unit for emitting ultraviolet rays.

2. The fridge-freezer of claim 1, wherein the 1ight emitting
unit has an LED (Light Emitting Dliode) for emitting the

ultraviolet rays.

3. The fridge-freezer of claim 1, wherein the filter further

includes an absorption material.

4. The fridge-freezer of claim 1, wherein the deodorizing
unit has a solid structure with a fixed distance kept between

the filter and the light emitting unit.

5. The fridge-freezer of claim 1, further comprising a
damper unit;
wherein the deodorizing unit and the damper unit have a solid

structure.

6. The fridge-freezer of claim 1, wherein the deodorizing
unit includes a transparent case which covers the light emitting

unit and transmits the ultraviolet rays.
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case 1s drip-proof.

8. The frildge-freezer of claim 6, wherein the transparent

case has a lens in part.

9. The fridge-freezer of claim 2, wherein the 1light emitting
unit includes a reflecting materlial which is placed around the

LED.

10. The fridge-freezer of claim 1, comprising a plurality
of flow-rate regulators for regulating a flow rate of air in
a cool alr duct in order to control temperatures;

wherein a plurality of deodorizing units corresponding
to the plurality of flow-rate regulators is placed in the cool

air ducts.

11. The fridge-freezer of claim 10, wherein the plurality

of flow-rate regulators are damper units.



