26 January 2006 1 REFRI GERATOR BACKGROUND OF THE I NVENTION 1. Field of
the Invention The present invention relates to a refrigeratblrppafided with
a deodorizing device. 2. Description of the Related Art As a conventi onal
art, Japanese Utility Mdel Gazette No. HEI 03-83793 discloses a
fridge-freezer which is equipped withja deodorizing device. This
~fridge-freezer 1is provided with by-pass channels which are provided in
part of or through the circulating air duct in the fridge- freezer and
contai n deodori zing devices being installed, and characterized by the |
circulating air duct being divi dEFRIERRATOER by-pass channel s and a main ]
circulating air duct in which air resistance is |ower than that in the

by- pass channel s. The deodorizing device uses a conbination of an ozoni zer
and a deodorizing catalyst. Inside the main circulating air duct, a danper
is provided.. This danpeBACKGROUNEJOF oTBRhENVENZIOROodOri zi ng effect, and
opened to refrigerate by supplying refrigerated air flowto the nmain
circulating air duct- Thus, the main <circulating air duct is allowed to
recei ve. enough air flowing into for refrigerating. Hence, a problemof 26
January 2D06Field of the Invention '

The present invention relates to a refrigerator

provided with a deodorizing device.

2. Description of the Related Art

As a conventional art, Japanese Utility Model
‘Gazette No. HEI 03-83793 :discloses a fridge-freezer which
is equipped Wifh a deodorizing device. This fridge-freezer
is provided with by-pass channels which are‘provided in
part of or through the circulating air duct in the fridge-
freezer and contain deodorizing devices being installed,
and characterized by the circuiating air duct being
divided into the by-pass channels and a main circulating
air duct in which air resistance is lower than that in the
by-pass channels. The deodorizing device uses a |
combination of an ozonizer and a deodorizing catalfst.
Inside the main circulating air duct, a damper is provided.
_This damper is closed to enhance a deodorizing effect, and
épened to refrigerate by supplying refrigerated air flow
to the main circulating air duct. Thus, the main
circulating air duct is allowed to receive enough air

flowing into for refrigerating. Hence, a problem of



|

2 insufficiency in refrlgeratlon may be sol ved. Odor glven off from food
may di spl ease you by the disagreeable snell when you open?t@2@3e#6 of the
fridge- freezer, but on top of it, the smell of odors is transferred to
other food stored therein. For that reason, a. deodorizing function is one
of the vital functions for a fridge-freezer. However, according to'the
conventional fridge- freezer introduced in Wility Mdel Gazette No.

Hei 3-83793, the danper in the main circulating air duct is to be closed
for an effective deodorization. If the danper is closed, then refrigerated
ai r has toipasffiliengly tihe refripasatebanilysbe Rotedh the air resistance
I's inconparably higher, with the deodorizing devices being installed. For

that reason, |itokeragtivear ofef Ergar 8bb@mhy alikpiedstoyB& nyupRki €d to the
mai n C|rculat|ng air duct., which has posed a problemof causing an

extremel y Gnsabibeenene smefini gaeat 80 bﬁehh%hée&BQEtbﬁetﬁgnﬁﬁﬁh nts in the
fridge-freezer. Further, a deodorizing operation wh IS carri out

while the ﬁ@aa&eﬁsOButSOHOEoEDSEaitngtﬂéssﬁ@iiegfaoahﬁgpigat“re rise in the
respective conpartnents int fridge-freezer, which s another problem

This is, |fraR5PEFrvar€s. oEHSrpf&@he&BLega‘tLé?Elko Al Rfad nreegsbc%] ¢ ed

perfornance of deodorization and secure or mance of
a. deodorizing function is one of the vital functions for a

fridéétfkeezer.
However, according to the conventional fridge-
freezer introduced in Utility Model Gazette No. Hei3-83793,
- the damper in the main circulating air duct is to be
closed for an effective deodorization. If the damper is
closed, then refrigerated air has to pass through the by-
pass channels, in which the air resisfance is incomparably
higher, with the deodorizing devices being installed. For
. thgt reason, little air for refrigeration is allowed to be
Supplied to the main circulating air duct, which has posed
a problem of causing an extremely insufficient
refrigeration in the respective compartments in the
fridge-freezer.
Further, a deodorizing operation which is carried
out while the compressor is not operating has caused a
temperature rise in the respective compartments in the
fridge-freezer, which is another problem. This is, in
other words, the problem of failing to achieve an enhanced

performance of deodorization and@ a secured performance of




26 January 2006 3 refrigeration at the sane tinme. In addition to that, the
deodori zi ng devi ce uses ozone, which is to be deconposed H/aapagebfori zi ng
catal yst. The deodorizing catal yst, after nany years of use, gradually

| oses its deconmposing efficiency, and in the end, ozone may fl ow back into
the refrigerator room Then, as a resukt, ozone may give a harnfu

i nfl uence on such as food, which has posed another problem Still nore, as
for the structure of the conventional fridge-freezer, it is required for
deodorizing all the conpartnents of the fridge-freezer to have deodori zi ng
devi ces i nsed&irigeraniahl athehei samkatiing.ai In daddstion t@utlatg the
refrigerated air to the respective conpartnents in the fridge-freezer
Then, if ddedabriznggddeiiee ases bhashal | eHibA &kl tbheeCieevhpbikag air
ducts for guiding refrigerated air into the respective conpartnents in the

fridge-frepgen, debao2itifyCestAEORT CRHW|ddidhz Be§i dal1ydhe £06dr has
been raised as well. Especially, in the case of branching off by- pass

channel s fhefytPearBi 6f €& CUGRLAAL1 RN 168565 195 BBEompHReEE Of providing
the by- pass channels in all the circulating air ducts,. then the nunber

- of branchegdeeifiahsydughs fﬁethécéﬁésegzgﬂét$ﬁ¥ PHB@eﬁa8ﬂ iﬂgobyhgass

channel's. This requires a larger space f angenent result, the
size or capagii¥erator room. Then, as a result, ozone may give a

“harmful influenééron such”as food, which has posedréﬁothe:
problem.
Still more, as for the structure of the conventional

"”fridge—freezer,'it is required for deodorizing all the
compartments of the fridge-freezer to have deodorizing
devices installed in all the cifculating air ducts for
guiding refrigerated air to the respective compartments in
the fridge-freezer. Then, if deodorizing devices are
installed in all the circulating air ducts for guiding
refrigeréted air into the respective compartments in the
fridge-freezer, the air ducts become complicated. Besides,
the cost has been raised as well. Especially, in the case
of branching off by-paés channels from the main
circulating air duct for the purpose of providing the by~
pass channels in all the circulating air ducts, then the
number of branched-off air ducts are increased by the
number of the by-pass channels. This fequires a larger
space for arrangement. As a result, the size or capacity

of a compartment such as a refrigerator room or a freezer




of a conmpartnent such as a refrigerator roomor a freezer 26 January 2006 4
is required to be reduced, or alternatively, a |arge-sized?®r@pyeiér at or
may have to be required, which has posed another problem SUMVARY OF THE

| NVENTI ON Exanpl e enbodi mnents of the present invention nmay obtain a
refrigerator which is provided wth a d%odorizing function for deodori zing
the snmell of such as food and allowed to be free frominsufficient
refrigeration. Exanple enbodi nents of the present invention nmay obtain a
refriger atier nelgugireids tor bei deduceit hod @aedenheide1Pevihce ygabld wig hout

| osing the deodorizing performance for a long tine. Exanpl & enbodinents

of the presdatigenaenti aaynhyval 66 BBt #kudBaghlyitR! hab! gos[a,af” ger at or
‘with no fear of an ozone-rel ated har nf ul i nfl uence on such as food.

Exanpl e eahodheenpsobiefhe present invention may obtain a
simply-structured refrigerator, which is allowed to deodorize all the
conpartnents. Exanple enbodinents of the present invention may obtain a
smal | -sized and | ow cost refrigerator., 26 January 2006 5 According to one

aspect of the present i”VegbhﬂﬂnytB?rﬁuhsxnﬁﬁﬁﬁ&gﬁd a refrigerator
conprising: a plurality of conmpartnents, "which s provided in a front part

of the body of the

Example embodiments of the present invention may obtain a
refrigerator which is provided with & deodorizing function for
deodorizing the smell of such as food and allowed to be free
from insufficient refrigeration. Example embodiments of the
present invention may obtain a refrigerator which is provided‘
with a deodorizing device usable without losing the
deodorizing performance for a long time. Example embodiments
of the present invention may alsoc obtain a highly reliable
refrigerator with no fear of an ozone-related harmful
influence on such as food. Example embodiments of the present
invention may obtain a simply-structured refrigerator, which
is allowed to deodorize all the compartments. Example
embodiments of the present invention may obtain a small-sized

and low-cost refrigerator.




refrigerator, for storing such as food; a cooling device, which is
installed in a cooling device chanber provided in a back g L%he body

of the refrigerator, for producing refrigerated air for refrigerating the

plurality of conmpartnents; an inside fang which is installed in the

cool ing device chanber, for blowing off the refrigerated air produced by
the cooling device to the plurality of conpartnents; a draft air duct,
which is a passage of air flow of refrigerated air to be bl own off
forcibly by the inside fan to the plurality of conpartnents; a danper,
which is installed in the draft air duct, opening/closing so as to.

al | ow prevent tRECILPBHIY tof onheaswdati gér shedpregentt dnvaet pyr abhkty of
compartnents; a by-pass channel, which -is provided in the draft air duct
bet ween t hB*8% dakefrhgevyoln vgmdeys beg cardplseadl fgr afetumpangreihe,
refrigerated, air produced by the cooling device to the cooling device;
and a deod¥Pish g d&¢ivédedwHl ¢h frent neazl [ofd thasheldy tdfe thby- pass channel ,
for deodorizing the refrigerated air to be supplied to the plurality of

conpart nentrefragdeadoir, Zifpg s4a3rRRYG. sWBhCAsi Bobhst &l Le81iAgt REvRY¥aPaSS
channel, for regulating a flowrate of the refrigerated air, so that the

ﬁha‘i ngrju:r gfﬁ??ﬁ 53 irbtageeat of &l &obPingtasypPpb! Sﬂaﬁlﬂaﬁhﬁrgﬁﬁﬁésigha””e'
gerating operation is being carried out;wherelrn the anper
is closed sopabrtpihe 6§ffli1&el5@&f%f"ifhé NSdfL ddfator, for producing
refrigerated air for refrigerating the plurality of
compartments; .an inside fan, which is installed in the
cooling device chamber, fgr_blowing off the refrigeréted
air produced by the cooling device to the plurality of
compartments; a draft air duct, which is a passage of air
flow of refrigerafed air to be blown off forcibly by the
rinside fan to the plurality of compartments; a damper,
which is installed in the draft air duct, opening/closing
‘so as to allow/prevent the supply of the refrigerated air
| to the‘plurality of compartménts: a by-pass channel, which
- s provided in the draft air duct between the damper and
the cooling device and used for returning the refrigerated
air produced by the cooling device to the cooling device;
and a deodorizing device, which is installed inside the
by-pass channel,:for deodorizing the refrigerated air to
be subplied to the plurality of compartmen£s; a deodorizing
damper, which is installed in the by-pass channel, for

regulating a flow rate of the refrigerated air, so that the




draft air duct between the danper and the cooling 26 January 2006 6 device
is blown off forcibly to the by-pass channel. 1In the refr#QerawaPos ¢ he
deodori zing device may include a deodorizing filter for absorbing odor

el enents, and a refreshing unit for deconposing the odor el enents

absorbed by the deodorizing filter so.as to prolong the Ilife of the
deodorizing filter. In the refrigerato%, air resistance in the by-pass
channel havi ng the deodori zing device inside nay be higher than air
resistance in the draft air duct for supplying the refrigerated air to the

plurality lcgfrqggpg@émtrs O, ot hsqltpﬁ)tltrllge grtrh%eg)at ed air asily

supplied to the pass channel case o enlngaPﬁsT er for

all owi ng the fr ra i Rhurality of
corrpartnentse%'glé'ﬁgé%[ae&r |gtg§§gfr:%$£drrnlga§ f%gﬂﬁg Jarrtﬁg ud%“% 66 orrgr ng danper,

POl ot o iRl 20 Lbdeie YA IEnannel e by LE0U AL e 1 oW rate of

the refrigerated air he re erate arr i's not supplled to the
by-pass  chamnel; whil& BcLeLLl a8iatlRage ORGIALLEN ng carried out.
According to ano%her aspgct of gﬁ%e pﬁg%entc?%%gn %%%#%a there is provided a
refrigerator conprising: a plurality of conpartnents, which is provided in
a front part of the body




of the refrigerator, for storing such as food; two cooling devices, which
are installed in a .back part of the body of 26 January 20¥6aguagy3ei6
refrigerator, for producing refrigerated_air in different tenperatures so’
as to refrigerate the plurality of conpéﬂtnents; two separate draft air
ducts corresponding to the two cooling devices for blow ng off the
refrigerated air in different tenperature ranges produced by the two

cool i ng devidmesi dendep@ndent lof £t Fordibior eat taaMBILpABEt sp¥hhb1di fferent
tenperatures of the plurality of conpartnments; and a deodori zing device;

wherein the deodorminZithe de¥ir§gerAtbrdetnedgR0A6L1, R ! bbb L8 midi Ch are
provided in the two separate draft air ducts, for absorbing odor el enents,

d f hij let ; ' th
and refreshisn@avais! & H@bddpEomRgSF D CrB0RLELEUERL SoaBhRI bRt DY (he

deodorizing filters so as to prolong lives o dori zing tefs.

ofrigeral Canr EBELUURIRY RAPE FOAMICLonpOLONG Bl SESPOCHNELY, TN the

two individual draft air ducts; deodorT zi ng” devi

especti vl unsckheabyy pegs GAAROEISn ety SEone. of SIRSRILILY O

exanpl e enbodi nents o e presen VENLT ON C

detailed desgLipki ' i paft.er. However, it should be understood
that the det a‘?%edf d%%%f%%%ﬁ&n ?&&%%c

In the refrigerator, air resistance in the by—pass
channel haviﬂéithe deodoxrizing device'inside may‘ﬂg.ﬁigher
than air resistance in the draft air duct for supplying
the refrigerated air to the plurality of compartments so
that the refrigerated air is not easily supplied to the
by-pass channel in the case of opening the damper for
allowing the supply of the refrigerated air to the
plurality of compartments.

The refrigerator may further include a deodorizing
damper, which is installed in the by-pass channel, for
regulating the flow rate of‘the refrigerated~air, so that
the refrigerated air is not supplied to the by-pass
channel while a refrigerating operation is béing carried
out.. |

According to another aspect of tﬁe present invention,

there is provided a refrigerator comprising: a plurality

of compartments, which is provided in a front part of the body
of the refrigerator, for storing such as food; two cooling

devices, which are installed in a .back part of the body of




exanpl es, while Indicating preferred enbodiments of -the invention, are
given by way of illustration only, since in 26 January 2008 Bougy2pus

changes and nodifications within the spirit and scope of the invention
wi Il becone apparent to those skilled ih the art fromthis detailed
description. BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention w ||
becone nore fully understood fromthe detail ed description given

herei nafter¢ : nying draw ngs which, are given by way of

i |lustrati onﬂggféﬁi%i ﬁu!s' afroelgr1t-(’)]f°(i¥‘v1II SisfFigenaked e | nvention,

and wher ei ng; £ [ side sectional view of a refrigerator according
to a first r%%%%en%tntéeﬁ?ﬁagﬂﬁe&éﬂ Fhshtisdrigenate the plysaddty front
view illustratj a_ i art of the air ducts of the refrigerator

accor di ng t%f‘t%%&’%t&%nr%gpﬁbﬂonﬁﬁp'wtﬁ@rﬁ?&%r idMedki®ion; Fig. 3is a

schematic djagramof air ducts _illustrating a schematic structure of the
air ducts g%’ %?Pﬁﬁﬁﬁwgg&Paﬁbﬁ §@PoFHPﬁénﬁogpﬁécﬁBr§brehﬂ0@ﬁnsnp£fFig. 4 s

an expl anatory diag%an1illustrating_the structure of a filter according to
the first eRMSo&emE eragpd agr; inydiffgrenti teuperatiimg rhagetate of a

deodorizing dgvice 22 being installed according to the
 Produced by the two cooling devices independently to

different compartments with different temperatures of the
plurality of compartments; and a deodorizing device;
~wherein the deodorizing device inéludes,

deodorizing filters, which are provided in the two

separaté draftmair ducts, for absorbing odor elements, and
refreshing units for decomposing the odor elements
absorbed by the deodorizing filters so as to prolong lives
of the deodorizing filters. |
The rgfrigerator may include by-pass channels
provided, respectively, in the two individual draft air
ducts; and deodorizing devices installed, respectively, in

- the by-pass channels.

Further scope of applicability of example embodiments of
the present invention will become apparent from the detailed
description given hereinafter. Hawever, it éhould'be
understood that the detailed descriptiﬁn and specific
examples, while indicating preferred embodiments of the

invention, are given by way of illustration only, since




first enbodi nent of the present invention; Fig. 6 is a control flow chart
illustrating a flow 26 January 2006 9 of controlling the d&daway2¢dg device
of the refrigerator according to the first enbodi ment of the present
invention; Fig. 7 is a side sectional view of a refrigerator according to
a second enbodi ment of the present invegion, Fig. 8 is a partial front
viewillustrating a nmain part of the air ducts of the refrigerator
according to the . second enbodi ment of the present invention; Fig. 9 is a
schematic diagramof air ducts illustrating a schematic structure of the
air ducts oRTMds Chandggs angk madddiidiatdons whéhdacahe emiaditmamia of t he
present invention; Fig. 10 is a control flow chart illustrating a flow of
control | i nFcabgeofoithei igveaticn eillhbecefiei gpparent aecahdisag to the
second enbodi nent of the present invention; Fig. 11 is a control flow
chart illuskidfledgia thewardf fecomt thliki dgtaideadackzirigtdeuni.ce of a
refrigerator ,according to a third enbodi nent of the present invention;
Fig. 12 is a schematic diagramof air ducts illustrating a schematic
structure of the air ducts of a refrigerator according to a fourth

enbodi ment of the BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully
understood from the detailed description given hereinafter
and the accompanying drawings which are given by way of
illustratiqn only; and thus are not limitative of the
Present invention, and wherein:

Fig. 1 is a side sectional view of a refrigerator
according to a first embodiment of the present invention;

Fig. 2 is a partial front view illustrating a main
part of the air ducts of the refrigerator according to the
first embodiment of the bresent invention:

Fig. 3 is a schematic diagram of air ducts
illustrating a schematic structure of the aif ducts of the
refrigerator according to the first embodiment:

Fig. 4 is an explanatory diagram illustrating the
structure of a filter according to the first embodiment:

Fig. 5 is a diagram illustrating the state of a
deodorizing device 22 being installed according to the
first embodiment of the present invention:'

Fig. 6 is a cont;ol flow chart illustrating a flow




present invention; Fig. 13 is a partial front viewillustrating a nmain

part of the air ducts of the refrigerator according to theZ®Bmgiry 2006
10 fourth enbodi ment of the present invention, Fig. 14 is a side sectional
view of the refrigerator according to the fourth enbodi nent of the present
i nvention; and Fig. 15 is a control flop/chart illustrating a flow of
controlling the refrigerator according to the fourth enbodi nent of the
present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Ref erence will now be nade in detail to the present preferred enbodi nents

of the invefit tentrelainbesnel avbiaehrizang hbkiskr akednken rkke igecawpanyi ng
drawi ngs, wherein like reference nunerals indicate |ike elenments through

out the sguebpliiHgers. thebedrEentmboatmbhisbrenhadpegbnef the present
invention will be discussed with reference to Fig. 1 through Fig.. 5. Fig.

1 is a sidgyeggibpnal view of a refrigerator according to the first
enbodi nent of the present invention. A reference nuneral 1 denotes a body

of the refrigeragps. N fefgrenge Sgggfg€+%2vg§90 gsaagekg§ﬁ%§£fgg box,

~ which is filled with insulating nmateri reference nurmera denotes a
' : according to a second embodiment of the present invention;

Fig. 8 is a partial front view illustrating a main
fé;t of thé air ducts of the refrigeféigg.according to the
second embodiment of the present invention:

Fig. 9 is a schematic diagram of air ducts
illustrating a schematic structure of the air ducts of the
refrigerator dcediding to the second émbodiment of the
present invention;

Fig. 10 is a control flow chart illustrating a flow
of contrelling a deodorizing device of the refrigerator

! '~ according to the second embodiment of the present
invention;
.Fig. 11 is a control flow chart illustrating a flow
of controlling a decdorizing device of a refrigerator
~according to a third embodiment of the present invention:

Fig. 12 is a schematic diagram of air ducts
illustrating a schematic structure of the air ducts of a
refrigerator according to a fourth embodiﬁent of the
present invention:

Fig. 13 is a partiai front view illustrating a main

part of the air ducts of the refrigerator according to the




refrigerator room which is placed in an upper part of the 26 January 2006
body 1 of the refrigerator. A reference 8 denotes a convet&irppg 2006
compartment (a multi-purpose conpartnent), which is placed below the
refrigerator room7, and the tenperature of which is switched over in a
wi de range of tenperatures for storin% hi ngs from vegetables to frozen
food. A reference nunmeral 9 denotes a vedetable conpartment, which is

pl aced bel ow the convertible conpartnment 8, for storing such as

veget ables. A reference nuneral 10 denotes a freezer (a freezer

conpar t nentfaur thicifbodimalnacod haleowrheniegstablig gonpart rent 9, for

storing such as frozen food. A reference nuneral 3 déenotes an

openi ng/ cl osing pdgar 1404 o! Be shAL! LAEkLAR1! 09MY Wa Efle! SoREYYLAG LN the

front part of the refrigerator room?7 ref erence numera enotes a

dr awer - t y @ e thef tt,h%hw\sﬁ&tthbleﬁboamag B2"neWpeh hs provided in the

front part of the “convertible conpartnent ence nuneral 5 denotes

a drawer- E%Q%n@?%h .fgp 4t he vegetabl e conpartnent, which is prOV|ded in
the front part of the vegetable conpartnent 9. A reference nunera

d ded th f t
part of e freEtdr 10 05 rorebbieh REFErap=it ilruPeelegls elen T T
o e DoubE; Behefel 1§gp?§h'gggfgg %5%&%“5CLL§aE£8V£8eﬁggf%oarkﬁmer back

embodlment of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which
are illustrated in the accompanying drawings, wherein like
reference numerals indicate like elements through out the

several views.

Embodiment 1.

| A first embodiment of the present invention will be
discussed with reference to Fig. 1 through Fig. 5. Fig. 1
is a side sectional view of a refrigerator according to
the first embodiment of‘the present invention. A reference
numeral 1 denotes a body of the refrigerator. A reference
numeral 2 denotes an insulating box, which is filled with
insulating materials. A reference numeral 7 denotes a

refrigerator room, which is placed in an upper part of the




reference nuneral 13 denotes a cooling device, which is 26 January 2006 12
installed in a cooling device chanber provided in a back palewag20déhe body
1 of the refrigerator. A reference nuneral 12 denotes a defrosting heater
for thawing frost settled on the cooling device 13. A reference nuneral 14
denotes an inside fan for blowing off,gool air refrigerated by the cooling
device 13 forcibly to the respective conpartnents such as the refrigerator
room7 and the freezer 10 in the body 1 of the refrigerator. A reference
sign 19A denotes a draft air duct for the refrigerator room which is a

passage of bodgf1i gerthedrefridétatds. t e HeFleriegeeatsoagneas’/.a A reference
sign 20A denotes a draft air duct for the freezer, which is a passage of

refrigeratgenvértibow é&npéf‘ﬁnéﬁ’@e@rm&ptlﬁnﬁﬁfc%@r&ﬂn Stdpfy | s a danper
for the refrigerator room which is provided inside the draft air duct

19A for thghi@hri9eppidEa eomBw fate rﬁ&é&?%éﬂ&&xheroérﬁ o e @le

refrigerated air to be supplied to the refrigerator room 7. A reference

sign 15B deipbesafuf@Pelyni {deeomald idVeé GaMma ﬁiﬁ*@tm e e i s

provided inside the draft air duct for the convertible compartnent, for

regul at | norlifeld kAl e d BLEL DAL Frlord SRBLAN 168 S0AdE

converti bl e conpartnent ence - sign e
freezer, Wﬂ&ﬁf.'i reference numeral 9 denotes a vegetable

démpartment, which igngiaced below the convertible
.compartment 8, for storing such as vegetables. A reference
numeral 10 denotes a freezer (a freezer compartment),
which is placed below the vegetable compartmént 9, for
storing such as frozen food.

A reference numeral 3 denotes an opening/closing
door for the refrigerator room, which is provided in the
front part of the refrigerator room 7. A reference numeral
4 denotes a drawer-type door for the convertible
compartment, which is provided in the front part of the
convertible compartment 8. A reference numeral 5 denotes a
drawer-type door for the vegetable compartment, which is
.provided in the front part of the vegetable compartment 9.
A reference numeral 6 denctes a drawer-type door for the
freezer, which is provided in the front part of the
.freezer 10. A reference numeral 11 denotes a4 compressor,
which is installed in a machine compartment lia provided
at a lower back of the body 1 of the refrigerator. A

P reference numeral 13 denotes a cooling device, which is




provided inside the draft air duct 20A for the freezer, for regulating the
flowrate of refrigerated air to be 26 January 2006 13 sup¥ladry2efct he
freezer 10. A reference nuneral 16 denotes a bl owoff outlet for the
refrigerator roomfor supplying refrigerated air through the draft air duct
19A for the refrigerator roominto the r$frigerator room7. A reference
‘nuneral 17 denotes a bl ow off outlet fo the convertible conpartnent for
supplying refrigerated air through the draft air duct for the convertible
conpartment into the convertible conpartnment 8. A reference nuneral 18

denotes a hAhewaofita Quthebobgﬁn?haeb&eezehaﬁaérsgaabxaaa Haf bl gakt ed air
through the draft air duct 20A for the freezer into the freezer 10. A

reference paiRrak 2hedppayes arbynhagsrrehapheby . W Cheisrdioyi ded inside a
main draft air duct which is a passage of refrigerated air guided to the

respectivepapeRait MNianbekhs agﬂfoétﬂﬁgtﬂgafg£rfgfr9ﬁﬁﬁingTE§§fta

deodori zing device 22 is provided inside™the - pass chann

cl osing thQé%tiéﬂpSﬁstﬁé5éooi§H 3261 ce iﬁfrlgerated air passes through t he
by- pass channel 21 and then returns to the cooling device 13. Thus, a

short. cycle occgdgalgp Ecéh¥ﬁ+ Ifh ﬁb£g§§£9elgg g?hgéﬁo%%through

which: refrigerate circu ron1 fie upstreamo Flng devi ce
13 back tObiQ%lﬁSOSffgcgnggfr;gefgigkrated by the cooling device 13

forcibly to the respective céﬁﬁértments such as the
refrigerator room 7 and the freezer 10 in the body 1 of
the refrigerator. A reference sign 19A denotes a draft air
duct for the refrigerator room, which is a passage of
refrigerated air flow to the refrigerator room 7. A
reference sign 20A denotes a draft air duct for the
freezer, which is a passage of refrigerated air flow to
the freezer 10. A reference sign 15A is a damper for the
refrigerator room, which is provided inside the draft air
‘duct 19A for the refrigerator room, for regulating the
flow rate of refrigerated air to be supplied to the
refrigerator room 7. A reference sign 15B denotes a damper
for the convertible compartment, which is provided inside
the draft air duct for the convertible compartment, for
regulating the flow rate of refrigerated air to be
supplied to the convertible compartment 8. A reference
sign 15C denotes a damper for the freezer, which is
provided inside the draft air duct 20A for the freezer,

E for regulating the flow rate of refrigerated air to be
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flowng into any of the conpartnents of the body 1 of the refrigerator.

Fig. 2is a partial front viewillustrating a main 26 Janud¢jmpooeo6id part
of the air ducts of the refrigerator according to the first enbodi nent.

The figure shows the draft air ducts for supplying refrigerated air to the
respective conpartnents only. Return passages of the refrigerated air flow
from the respective conpartnents are dot shown. In the figure, elenents
which are the same as or equivalent to those of Fig. 1 are assigned the
sanme reference nunerals or signs, and will not be explained here. Wth

referring tQppRgeal LtGUERe fgg§5390f05|gn 19A represents the draft air duct:
for the refrlgerator room erence sign 20A represents the draft air

duct for the fregzesroAiod fEASFENCEs BURBLAL 25,denoles A diaft gir duct

for the converti conpartnen or supp yI'ng rerrrger
for an i 22%%&’%?%1%%951%%# o8 Eo L REr S PR PpLRatetee oo the

ker . rov d lns de o eparately fromthe freezer 10. A
ot erence bikgvah el Siabf ety 9? SEnkhe! ERERAEFataRi EROPS

rovi ded ipnsjde the draft aiy duct for the ice- naker 26, for regulating
ltohe f1 ow r:é?Jé o ofhe r’é?f’r-b%‘?’é?é‘i’ir R uhpl P aESHAES CumaRaY 17hen, the

denotes a blow-off outlet for the convertible compartment
fo;.supplying refrigerated air througﬁ £he draft air duct
for the convertible cdmpartment into the convertiblie
compartment 8. A reference numeral 18 denotes a blow-off
outlet for the freezer for supplying refrigerated air
through the draft air duct 20A for the freezer into the
freezer 10. A reference numeral 21 denotes a by-pass
‘channel, which is provided'inside a main draft air duct
which is a passage of refrigerated air guided to the
respective compartments in the body 1 of the refrigerator.
-‘Then, a deodorizing device 22 is prdvided inside the by-
pass channel 21. By dlosing thdserﬁqmpers (15a, 15b, 15c¢},
refrigerated air passes through the by-pass channel 21 and
then returns to the cooling device 13. Thus, é short cycle
occurs. This short.cycle is a passage of air flow through
which refrigerated air circulates from the upstream of the
cooling device 13 back to the cooling device 13 without
flowing into any of the compartments of the body 1 of the
refrigerator.

Fig. 2 is a partial front view illustrating a main

;




deodori zing device 22 is installed inside the by-pass channel 21. In the
case of all the danpers provided in the draft air ducts be¢sgpapi28¢ed,
refrigerated air is not supplied to the draft air ducts having little air
26 January 2006 15 resistance, but the refrigerated air is supplied to the

by- pass channel 21 whose air resistance hs high. This causes the short
cycle. As aresult, all the refrigerate €d* air in the enclosed space by the

danpers including the cooling device chanber is to pass forcibly through
the deodorizing device 22 by neans of the inside fan 14. Hence, a

deodor i zi ngagkf o¢t thBY ahe aﬁbtgvaé ther rbﬁéilgb%%% aB\RE-dAe thqrdanpers
are opened, an offensive snell wll not be Supplied to the respective

conpar t nenteg rshowWmbWhcehedt .| eAsd £NGuPL éﬁ %?ﬂ?@r&r&ﬁé‘aié ﬁéég fofOE is

opened, refrigerated air is supplied to t alr ducts having little

Al T resl ot 8u6e1vIRG" ERBESackhbea’ SE U6 RhETrBkbakt 10! oBRLHALLLS  he

by- pass channel whose~™alr resi stance reason, the
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refrlgeratéfgmg {forgac are the same as or equivalent to those of
Fig. 1 are a551gned the same reference numerals or signs,
and will not be explained here. With referring to the
figure, reference sign 19A represents the draft air duct
for the refrigerator room, reference sign 20A represents
the draft air duct for the freezer, and a reference
numeral 25 denotes a draft air duct for the convertible
compartment for supplying refrigerated air to the
convertible compartment 8. A reference numeral 26 denotes
a draft air duct for an ice-maker (not shown) for
supplying refrigerated air into the ice-makermwhich is
.provided inside or separately from the freezer 10.'

A reference numeral 15E denotes a damper.for the
ice-maker, which is provided inside the draft air duct for
the ice-maker 26, for regulating the flow rate of

- refrigerated air supplied to the jce-maker. Then, the
deodorizing device 22 is installed inside the by-pass

- channel 21. In the case of all the dampers provided in the
draft air ducts being closed, refrigerated air is not

supplied to the draft alir ducts having little air




Now, Fig. 3 is a schematic diagramof air ducts illustrating a schematic
structure of the air ducts of the refrigerator accordi ng #datuhe 2¢46ér st
enbodi ment. The schematic di agram shows the passages of air flow of the
refrigerator room7 and the freezer 10 only. Then, the 26 January 2006 16
passages of the convertible conpartnment 8, the ice-naker and the vegetable
conpartnent 9 are not shown. In the fidhre, el emrents which are the sane as
or equivalent to the elenents of Fig. 1 and Fig. 2 are assigned the sane
reference nunmerals or signs, and will not be explained here. Wth

referring fesm@aﬁeaureutraﬁérf@ﬁ?ﬁés&té&%fegéeg&%éiléaetgr Phb all duct

for the refrigerator room and erence sign esents the draft air

duct for. tfe-pieezSlande] o £1G6L SAEP JIB1LEN0LeS: 8 RELHI N AL, duct for

t he refrlger room 'S a passage 0 returning refrlgerated air
flowto th ft Iy 1€ rat| t de of
refriger at(gr&%géom 6]9@ %)?en%e g Ign 2"1(’?@% en’otaeg‘ aq}eetruer n Jaqeradiiﬁ:‘f for

cool i ng desrseh il L%%&roi gt oy e SR Pefedtpdcbee 10 now o

filter to be pused in ihe deo r|ZJn devi ce e discussed with

ref erence T&° 'J'; Vi8Y.© qlf""?d%e]é 1% R T If?}é‘i%%itﬁf NPEXRIR Rt ure of a

LR acgfrcgof321ng device 22 by means of the inside fan 14. Hence,
a deodorizing effect may be achieved. Fpr that reason;”.
even when the dampers are opened, an offensive smell will
not be supplied to the respective compartments.

Now, when at leasf one of the dampers 15A, 15B, 15C,
15E is opened, refrigerated air is supplied to the draft
air ducts having little air resistance. Therefore, the
fefrigerated air is not supplied to the by-pass.channel 21
whose air resistance is high. For that reason, the short
cycle does not occur. As a result, little deodorizing
effect may be obtained by the deodorizing device 22.
However, there will be no resistance caused in the_air
‘ducts while a refrigerating operation is being carried out.
Hence, insufficiency will not be caused in the
refrigerating performance. -

Now, Fig. 3 is a schematic diagram of air ducts
illustrating a schematic structure of the air ducts of the
refrigerator according to the first embodiment. The

schematic diagram shows the passages of air flow of the

refrigerator room 7 and the freezer 10 only. Then, the
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to the first enbodi nent of the present invention. Wth referring to'the
figure, a reference nuneral 23 denotes a deodorizing filtéyJanuahyi2ede i s
built in the deodorizing device 22. As shown by a reference sign 23b, the
deodorizing filter may be substances such as zeolite 115, copper manganese
116 and activated charcoal 117, which are 26 January 2006 17 stuck on
fibrous pulp 118, then forned into a pdp@r, and thereafter formed into a
corrugat ed cardboard as shown by a reference sign 23a. Alternatively, as

-shown by a reference sign 23c, the particles of substances such as those

ment i oned gaggaggayp?etﬁén&eﬁeérwbierebﬁ.BSrt{HSH‘E%LZEHQ bkl Ghxhe e used.

The deodori zing device 22 conposed of those elenents "may be installed in

the draft gj t ' fRi i roLnt espective
Compar tental; SHE| Sel8taBla koipa tnehe b SELOHER Bhbuh Pp "ERd °oP
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nmet hyl - am ne ich are the cause of an offensive sne 0dor S subst ances
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here. With referring to the figure, reference sign 19A
fepresents the draft air dﬁgénfor the refrigérator room
and reference sign 20A represents the draft air duct for
the freezer. A reference sign 19B denotes a return air
duct for the refrigerator room, which is a passage of
returning refrigerated air flow to the cooling device 13
after refrigerating the inside of the refrigerator room 7.
A reference sign 20B denotes a return air duct for the
freezer, which is a passage of returniﬁg refrigerated air
flow to the cooling device 13 after refrigeratihg the
inside of the freezer 10.

Now, a filter to be used iﬁ the deodorizing device
22 will be discussed with reference to Fig. 4. Fig. 4 is a
diagram illustrating the structure of a filter according
to the first embodiment of the present invention. With
referring to the figure, a reference numeral 23 denotes a
deodorizing filter, which is built in the deodorizing
device 22. As shown by a reference sign 23b, the

deodorizing filter may be substances such as zeolite 115,

copper maﬁganese 116 and activated charcoal 117, which are




deodorization if the deodorizing device 22 is installed in such a manner as
to clog the by-pass channel 21 as shown in Fig. S. As a réslmay28¢§ the
refrigerated air is allowed to pass forcibly through the filter 23 of the
deodori zing device 22 and thus effective in deodorization. Alternatively,

t he deodorizing filter 23 may be forned Py supporting titani um oxi de which
Is a photo-catal yst. If titani umoxidé s used for the deodori zing-filter
23 and 18 light enmitting diode is used for a refreshing unit, the
deodorizing device is allowed to have a sinple structure. As a result, a

hi ghl y-rel isglalg aﬂdfha%agsbuQFOQth,zitﬂgn dothied TRELS %gﬂp%iﬂegge ! nce, an

odorl ess highly-reliable and lowcost refrigerator may provi I n
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than that using other refreshing unit su as a a?%g%FF§EF$°ng$§% is a

'diagran]i'EU§EE§£E§?etQggﬁ%gég-Of%iégiﬁéﬁgﬁgiiELQQ-Qﬁg*ﬁfb 2amhen install ed

according to t rst I men I hven . Wth referring
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such a manger 35:1ong' £9:1108 PY-PESgsghannel 21, all the
- The deodorizing device 22 coﬁﬂgéed of those elements
may be installed in the draft air duects for blowing off
refrigerated air into the respective compartments in the
body 1 of the refrigerator. As a result, the deodorizing
filter abscorbs such substances as methyi—captan and tri-
methyl-amine which are the cause of an offensive smell or
odors substances given off from such as food stored in the
respective compartments in the body 1 of the refrigerator.
For that reason, an offensive smell will nét be given off
.:from the respective compartments in the Eody 1 of the
refrigerator. It is particularly effective in
deodorization if the deodorizing deviée_zz‘is installed in
such a manner as to clog the by-pass channel 21 as shown
in Fig. 5. As a result, all the refrigerated air is
allowed to pass forcibly through the filter 23 of the
‘deodorizing device 22 and thus effective in deodorization.
Alternatively, the deodorizing filter 23 may be formed by

supporting titanium oxide which is a photo-catalyst. If

titanium oxide is used for the deodorizing filter 23 and




refrigerated air is allowed to pass forcibly through the deodorizing
filter 23. Hence, a deodorization efficiency may be enhangedmagiP@ther nor e,
the filter refreshing unit 24 such as an LED light-emtting device, which
emts ultraviolet rays, nay be added in the deodorizing device 22. The
ultraviolet ray has a property of prolqgging the life of the filter

t hrough oxi dati on-reduction reaction by Ueconposi ng odors 26 January 2006
19 substances absorbed by the filter 23. As a result, the life of the
filter 23 is prolonged, which nay save a |ot of trouble over changing

filters. HengAt ami®dPhLCa$odEUis! Q¥eROEhLL! & fé_ﬂfééh%gnﬁﬁi@? Rhavi ded.
This also allows the refrigerator to be nore mnimzed than using such as

a black |iaBbaboizifg GLyiet 1874285008 Ui hadd: aFUIRPEL ECucthlls al | owe

air duct resistance 1Tn the by-pass annel to be reduce a her ef ore
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reduced. c?héPP Eﬁeiééffgbé¥g¥ép,fgféfigggdrégrg égégcmore minimized
than that“ﬁéing other refreshing unit such aéwa black
- light.
Fig. 5 is a diagram illustrating the state of the
deodorizing device 22 when installed'according”to the
first embodiment of the present invention. With referring
to the figure, feference numeral 21 represents the by—péss
channel, reference numeral 23 represents the deodorizing
filter, and a reference numeral 24 denotes a refreshing
unit for the deodorizing filter 23. With further referring
to the figure, as the deodorizing filter 23 is fitted in
such a manner as to clog the by-pass channel 21, al; the
refrigerated air is allowed to pass'forcibly through the
deodofizing filter 23. Hence, a deodorization efficiency
may be enhanced.
| Furthermore, the filter fefreshing unit 24.such as
an LED light-emitting device, which emits ultravioclet rays,
may be added in the deodorizing device 22. The ultraviolet
ray has a property of prolonging the life of the filter

through oxidation-reduction reaction by decomposing odors




consum ng | ess power may be provided. Now, a nethod for operating the
refrigerator according to the first enbodi nent is di scuss&Vapjary3006
reference to Fig. 6. Fig. 6 is a control flowchart illustrating a flow of
controlling the deodorizing device of the refrigerator according to the
first enmbodinment. Normally, while the conpressor 11 installed in the body
1 of the refrigerator is operating, at! $east one of the danpers provi ded
in the air ducts for supplying 26 January 2006 20 refrigerated air to the
respective conpartnents is opened. Therefore, refrigerated air is supplied

141 Lt ubleanbis pRBRoCHRANSY, Ble! PybLET; N feodoriali, dplce 22
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requested _while_the conpressor 11 islgferagin t he conpressor 11 is

forced to SROpEeELIEEAT ]Flet? 19 iMF Gt n’é‘ﬁ’t”e?‘g,'ﬂ?ﬁ"b wging such as a

black light for the filter refreshing unit 24. Furthermore,
_this allows air éﬁéf resistance in fhe by-pass channeiwéi
to be reduced, and therefore the by-pass channel 21 may
also be minimized. In addition to that, refrigerated air
is allowed to pass through the filter 23 of the
deodorizing device 22 in an efficient manner in a
deodorizing operation. Hence, a small-sized and compact
refrigerator performing a highly efficient deodorization
may be obtained. 'Thus, a compact deodorizing device may be
provided in the air duct and air duct resistance may be
reduced. On top of it, an energy efficient refrigerator
consuming less power may be provided.

Now, a method for operating the refrigerator
according to the first embodiment is discussed with
reference to Fig. 6. Fig. 6 is a control flow chart -
iliustrating a flow of controlliing the deodorizing device
of the refrigerator according to the first embodiment.
Normally, while the compresseor 11 installed in the body 1
of the refrigerator is operating, at least cne of the.

dampers provided in the air ducts for supplying




deodori zing operation node. Wth referring to the figure, a reference sign
Si denotes a conpressor stopping step for stopping the coMireesdd0cll. A
reference sign S2 denotes a danper closing step for closing all the
danpers for regulating the flowrate of refrigerated air to be supplied
to the respective conpartnments. A reference sign S3 denotes an inside fan
operating step for operating the insiddfan 14. A reference sign S4
denotes a tiner-on step for starting a tinmer for measuring an operating
time of the inside fan 14. 26 January 2006 21 A reference sign S5 denotes
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11 has regached the gjven time just after the termnation of a defrosting
n, +t HEh ‘?Eﬁl&?}'ﬂbi% RRGHY DA (e dupiming soperatipk Hawbbel. Then,

operatio

in S2, all_the danpers for. . .
the compressor 11 is not working. Conditions for stopping

"the cﬁmpressor 1} may be éﬁch_that the refrggerator is
performing a defrosting operation, and the operating time
of the compressor accumulated from immediately after the
termination of a defrosting operation has reached a given
time.

Now, according to the present invention, it is
designed that when a deodorizing operation is requested
while the compressor 11 is operating, the compressor 11 is
forced to stop, so that the refrigerator enters into the
deodorizing operation mode. With referring to the figure,
a reference sign S1 denoites a compressor stopping step~for
stopping the compressor 11. A referénce sign S2 &enotes a

- damper closing step for closing all the dampers for
requlating the flow rate of refrigerated air to be
‘supplied to the respective compartments. A reference sign
S3 denotes an inside fan operating step for operating the
inside fan 14. A reference sign S4 denotes a timer-on step
for starting a timer for measuring an operating time of

the inside fan 14.




regulating the flowrate of refrigerated air, for regulating an anount of
refrigerated air to be supplied to the respective conpart éehtwy 2806
closed. In S3, the inside fan 14 is started to operate. Then, in $4, the
timer, which may be built in such as a m croconputer provided in a control
unit for controlling the operation of thﬁ refrigerator, is started to
count. This tinmer is provided for con l1ing the operating tinme of the
inside fan 14. Then, in S5, it is judged whether the inside fan 14 has
operated for the given period of tinme or not. As a result, if it is judged

that the inside hapetdrBasengqies28.d80Ha" ¥n 2006142 @Bﬁra%SQaiﬁh the

given period of tinme, then the operation returns to S5 to ontinue the

0. bt 1idal iy | LASEAELT 2. ¢
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the given perio time, thent opeérali on procee o~stop the
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- When a deodorizing operatioﬁmis requested, the
compressor 11 is stopped in S1 initially. However, if the
compressor has already stopped in such a case where the
refrigerator is performing a defrosting operation, or the
accumulated operating time of the compressor 11 has
-reached the given time just after the termination of a
defrosting operation, then the stopping state of the
compressor is unchanged. Then, in S2, all the dampers for
regulating the flow rate of refrigerated air, for
regulating an amount of refrigerated,air to be supplied to
the respective compartments, are closed. In S3, thg inside
fan 14 is started to oﬁerate, Then, in S4, the timer,
which may be built in such as a microcomputer provided in
a control unit for controlling the operation of the
refrigerator, is started fo count. This timer 1is provided
for controelliing the operating time of the inside fan 14.
Then, in S5, it is judged whether the inside fan 14

has operated for the given period of time or not. As a

result, if it is judged that the inside fan 14 has not yvet




When the operation of the inside fan is stopped in S6,  then the
deodori zi ng operation of the refrigerator is ternlnated i A6 BiuaryR406

di scussed with reference to step S3, while the conpressor 11 is operating,
the air resistance is high, and therefore little air is allowed to pass

t hrough the deodorizing device 22 installed in the by-pass channel 21.
However, by operating the inside fan 12 %ith all the danpers for
regulating the flowrate of refrigerated air in the respective
conpartnents being closed, all the air around the cooling device 13 is

al | oned t o JHd Gl For tng g&%@&eéerﬁ% ge%gh%d hle npéﬁﬁed&k%§ﬁﬁgp the

deodori zi ng 26 January 2006 I cée odori zed 1
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snell given off as a result of a
9 the timer is reset. It is to be noted, according to this

n

embodiment, that the given time is a tlme-required for all
the air in the cooling device chambor accommodating the
cooling device 13 passing through the deodorizing device

22, The given time may be a period of several seconds to
several minutes. If the volume of air around the cooling
device 13 is 0.05 cubic meters, for example, then the
operating time of the inside fan 14 may be some 30 seconds.
When the operation of the inside fan is stopped in S6,
then the deodorizing operation of the refrigerator is

~terminated in S7. |

As discussed with reference to sfep S3, whilo the

compressor 11 is operating, the air resistance is high,
and therefore little air is allowed to pass through the
deodorizing device 22 installed in the by-pass channel 21.
However, by operating the inside fan 14 with all the
dampers for regulating the flow rate of refrigerated air
in the respective compartments being closed, all the air

- around the cooling device 13 is allowed to circulate. As a

result, refrigerated air passed through the deodorizing




tenperature rise in the cooling device chanber just after termnating a
defrosting operation flowing into the respective conpart n¥esag20Gthe
refrigerator. Hence, an odorless refrigerator may be obtained. Still
further, refrigerated air is not allowed to pass. through the deodori zing
device 22 while the conpressor 11 is operating, which may prevent a
refrigeration performance from being overed as wel | . Furthernore, al nost
all of the refrigerated air in the air ducts for supplying the
refrigerated air in the body 1 of the refrigerator passes through the

cooling dgui£€e 1§2t9§eﬁ£@éo¥‘i£&igﬁﬁns %-P&?% 4PEo '95.3 nce,@ﬂ)hy
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t hese encl osed odors are given off 1n the cooling device chanber as an
of fensi ve snel | Qﬁ tl frgst ms as & resul of a nper at ure
rise by such as A (é?gndﬁgpeﬂgflo% ﬁ F%ﬂﬁiﬁll%%c% %lng to
this enbo nt ss_ch cconno t he deodori zing
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t he |n5|de fan 14 to. the cool i ng

refrigerated aJr .S bIo by
deV|cg HePer IHEE ?4hﬁﬁﬁ (ﬁﬂ|Fﬂf(ﬁﬁﬁﬁﬁ?ﬁ%¥?fﬁ%ﬂEﬁF Rentsy .- pass

channel 21 Thi s al ous Hpe coolln devi ce chanber
are opened a time o operating the compressor 11, noc |

odor is allowed to flow into the respectlve compartments
of the refrigerator. Hence, an odorless refrigerator with
an image of cleanliness may be obtained. Furthermore, a
mdgodorizing operation is performed after the termination
of a defrosting operation, and therefore there is no fear
of an offensive smell given off as a result of a
temperature rise in the cooling device chamber just after
terminating a defrosting operation flowing into the
‘respective compartments of the refrigerator. Hence, an
odorless refrigerator may be obtained. Still further,
refrigerated air is not allowed to pasé.through thg
.deodorizing device 22 while the compressor 11 is operating,
which may prevent a refrigeration performance from being
lowered as well.

Furthermore, almost all of the refrigerated air in
the air ducts for supplying the refrigerated air in the
body 1 of the refrigerator passes through the cooling
device 13 together with odors. Then, the odors are easily

enclosed between the refrigeration fins of the cooling




where offensive snells given off fromthe respective conpartnents of the
refrigerator easily accunulate to stagnate, to be deodori Zedmiary 28G6 .

ef ficient manner. Hence, an odorless refrigerator with an inage of
cleanliness may be provided. Alternatively, however, the by-pass channel
21 and the draft air ducts may be provi ded separately. In that case, the
by- pass channel does not influence on tht fan performance of the draft air
ducts such as the size and length of a draft air duct. Thus, the by-pass
channel is allowed to be designed with | ess restriction. Hence a | ow cost

fri t t gi dipen LAS ad_enhodi pent _of the

L?e;;gsr?ngéﬁg?§n9§A?P ggggguiggggrtﬂgoggg%%ﬁgiggggggdqadgﬁ%ﬁéﬁgrence to
Fig. 7 thr 0. Fi A side sectional view of _a. refrigerator
rocor ding TLOBERRY; sen hede e Rold o FaA vl fbn the s i<
artial frgqn Lew. il lustrati a_nmain t of the t [ r ducts of the
Pefr:geratg?gg%% r%?%bc?ocﬁﬂﬂggﬁc?ﬁdaneﬁggﬁPﬁﬁﬁ?hsﬁ? i §Sigh§ schen?tiﬁ
di agram of _t deaft ajr ducts illustrating_a schematic structure of the
dLa?t air ﬁﬁgféeéf£fﬂ%£rE??V@e?%t%rrﬁﬁg%#dgﬁgatBeTﬂﬁrgEEBﬁdréﬁﬁoHYnent. I'n
Fig. 7, Fi%. 8 and ﬁh%f 9, elenments which are the sane as or equivalent to
those di scBEERAT 2 FELFPFEINEnPREFFHEIRD ar & o Shfte FRaRE v aAC IS e

nuner al s . .
to this embodiment, the by-pass channel 21 accommodating

the deodorizing device 22 is stfuctured so that the short
cycle occurs thereby returning refrigerated air which is
blown off by the inside fan 14 to the cooling device
chamber accommodating the cooling device 13 through the
by-pass channel 21. This allows the cooling device chamber
where offensive smells given off from the respective
compartments of the refrigerator easily accumulate to
stagnate, to be deodorized in an efficient manner. Hence,
an odorless refrigerator with an image of cleanliness may
be provided. Alternatively, however, the by-pass channel
21 and the draft air ducts may be provided separately. 1In
that case, the by-pass channel does not influence on the
fan performance of the draft air ducts such as the size
and length of a draft airlduct. Thus, the by-pass channel
is allowed to be designed with less restriction. Hence a

low-cost refrigerator may be obtained.

Embodiment 2.

A second embodiment of the present invention will be




or signs, and will not be discussed here. According to this enbodinent, a
deodori zi ng danper 15D for regulating the flow rate of ai?6bassi2fd t hr ough
the by-pass channel 21 is provided inside the by-pass channel 21 of the
body 1 of the refrigerator according to the first enbodinment. Wth
referring to Fig. 7, Fig. 8 and Fig. 9, reference sign 15D represents the
deodori zi ng danper provided inside thé dy-pass channel 21. Therefore, the
resi stance of air passing through the by-pass channel 21 rmay be regul ated
by the deodori zi ng danper 15D, which neans that the air resistance i s not

saril s LLad., .. | Ln .t he.by-pass._channgl 21. As resyl t,
ThedeototisEAbbEa it Pee LBl M e B R ER30 Fhas 1ar ki Th b
2006, 26 restriction. Hence, a

i mplified; | | | ess..26_January.
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d 15D, b ed.1n a deodgrizing operation, and the deodori zing

danpor 150t M8y SBEonE SRECHHISRT oFF | T RTAE BPIBTPBEIORn Ki sk of h
4 t fri ti eration and a deodorizing operation at the

same time, tRETbHehi HEPRT VHEY HeBUOH TSt RS dhdiein 1B8F T <ORdFhe 88955 as 1o

regul ate the %IOM/rate of refrigerated air to be supplied to the by- pass

channel i n*EEcHRGE Freth et e R E e T 9n REGRTEINY e f heefreond not

Lomered. embodiment. Fig. 9 is a schematic diagram of the draft air
ducts illustfating a schematic”;;ructure of the draft air
ducts of the refrigerator according to the second
embodiment. In Fig. 7, Fig. 8 and Fig. 9, elements which
are the same as or equivaient to those discussed in the
first embodiment are assigned the same reference numerals
or signs, and will not be discussed here. According to
this embodiment, a deodorizing damper 15D for regulating
the fiow rate of air passing through the by-pass channel
21 is provided inside the by—pass‘channel 21 of the body 1
of the refrigerator according to the first embodiment.

With referring to'Fig. 7, Fig. 8 and Fig. 9,
reference sign 15D represents the deodorizing damper
provided.inside the by-pass channel 21. Therefore, the
rgsistance of air passing through the by-pass channel 21
may be regulated by the deodorizing dampef 15D, which
means that the air resistance is not necessarily required
to be high in the by-pass channel 21. As a result, the
deodorizing device 22 and the by-pass channel 21 are

allowed to be simplified and designed with less




Wth reference to Fig. 8, the deodorizing danper 15D is provided on 'the
downstream si de of the deodorizing device 22 between the @ebdeni2ging
device 22 and the cooling device 13. Alternatively, however, as shown in
Fig. .9, the deodorizing danper 15D rmay be provided on the upstream side
of the deodorizing device 22 between the deodorizing device 22 and the
cooling device 13. Fig. 9 shows the ai4%ducts for guiding refrigerated air |
to the refrigerator room8 and the freezer 10 exclusively. The air ducts §
for guiding refrigerated air to the vegetable conpartnent 9 and air ducts
for gui di ng-dedildabal edndhde | % OFDEL: GOMRRLL TRRL Spa" SpRashoun Ln Fig. 9.

f i Trust?a ? o]

Fig. 10 is a control flow chart I'ng a ow  Of “controf iﬁg t he
deodori zin i of friger r .according to the s nd_enpodi nent .
Wih et er fog teste netbothid a8 TR 25RBEF N FangPentetonaR 63

denotes a refrigeratqr .rogm .selectin tep for .depdorizatign. The
.refrigeratgﬁergon%%selgg?lﬂﬁlgfgﬁ PBFQSZ&SBriQQFiEﬁeiQe e 8 selecting
a conpartnent to deodori zed nd in this partigular exanple, the
refrigeratggmpggnﬁgsi@ageg%c?gaéFg BB agEGEbiPSERtiRT, EPErAtdaNs| g S12
denotes a ﬁodorizing operation sw tch-on steg for turning on a
deodorizing Cof8F&t POnCRWFYLRTIf Pt a2 cBREEIUREAL IRF cPPRERLALHr aRdofh 8)

sel ected ia 5&1._A_reference_sign S13 denotes a defrosting
eodorizing operation at the same time, the opening of the

deodorizing damper 15D is adjusted so as to regulate the
flow rate of refrigerated air to be supplied to the by-
pass channel in such a manner that the refrigeration

performance is not lowered.

With reference to Fig. 8, the deodorizing damper 15D
is provided on the downstream side of the deodorizing
device 22 between the deodorizing device 22 and the
cooling device 13. Alternatively, however, as shown in Fig.
9, the deodorizing damper 15D may be provided on the

-upstream side of the deodorizing device 22 between thé
deodorizing device 22 and the cooling device 13. Fig. ¢
.shows the air ducts for guiding refrigerated air to the
refrigerator room 8 and the fregzer 10 exclusively. The
air ducts for guiding refrigerated air to the vegetable
compartment 9 and air ducts for guiding refrigerated air
to other compartments are not shown in Fig. 9.

Fig. 10 is a contrcl flow chart illustrating a flow
of controlling the deodorizing device of the refrigerator

according to the second embodiment. With referring to the



judgenment step for judging whether the refrigerator is performng a’
defrosting operation or not. A reference sign S31 denotes a6 HewdéPiozi ng
operation denying step for denying .a deodorizing operation if it is

judged in S13 that the refrigerator is performng a defrosting operation.
A reference sign S14 denotes a deodoriz}ng j udgenent step for judging

whet her the refrigerator is in the de&dorizing operation node or not if

it is judged in S13 that the refrigerator is not perform ng a defrosting
operation. A reference sign S41 denotes a deodori zing operation continuing

step for €oghreli A0réherdrROEOsighNg19P8ERGLES Af rékri§etdtgedrbBm S14 that
the refrigerator is in the deodorizing operation node. A reference sign

S15 denot eseBe LA L EEPIFOPCEALEOP1zSE POL | NGHY SR gdif ST Fdger at or
roomfor starting a deodorizing operation for the refrigerator roomif it

S 26‘JanU§é18899§g2§téﬂdﬂ&Q &ébéﬂfiié%&oﬁrfhé§f§{&§r959rséfe89£nénathe

deodori zi ng operation node. A reference sign 6 denotes a tinmer Starting

step, 1O ShALEARA RO I8P adGeseitlal NEngPBL UMY bAPR QL pe I nside Tan

14. A reference sign S17 denotes a danper opening

L9 ki[O, SRRSO A LA L1 0w rat e
' decdorized. A reference sign S12 denotes a deodorizing '
operation éﬁiféh~on step for turning on a deodofiiing
operation switch for a compartment (refrigerator room 8)
selected in S11. A reference sign S13 denotes a defrosting

judgement step for judging whether the refrigerator is
performing a defrosting operation or not.

A reference sign S31 denotes a deodorizing operation
denying step for denying a deodorizing operation if it is
judged in S13 that the refrigeratof is pérforming a
defrosting operation. A reference sign S14 denotes a
deodorizing judgement step for judging whether the
refrigerator is in the deodorizing operation mode or not
if it is judged in S13 that the refrigerator is not
performing a defrosting operation. A reference sign S41
denotes a decdorizing operation céntinuing step for
continuing the deodorizing operation if it is judged in
S14 that the refrigerator is in the deodorizing operation
mode. A reference sign S15 denotes a deodorizing operation

starting step for the refrigerator room for starting a

fdeodorizing operation for the reffigerator room if it is




denotes a deodori zi ng danper opening step for opening the deodorizing
danper 15D. A reference sign S19 denotes an inside fan stéplauagghtnt step
for judging whether the inside fan 14 is stopped or not. A reference sign
S20 denotes an inside fan operation starting step for starting the inside
fan 14 to operate if it is judged in $S19 that the inside fan 14 is not
working. A reference sign S21 denot es %% i nside fan operating tine
confirmng step for judging whether the time counted by the timer for
measuring the operating tine of the inside fan 14 has reached the give

Lime or NoYugheHeher 8340 tAhENthe2rdenghesaofdeadonbti i dpjper cl 0sing step
for closing the deodorizing danper 15D. A reference Ssign 23 denotes a

deodori zi ng.QRBELALL AR hREFLPRLLNG ﬁ%gp for the refrigerator room Wen a
deodori zing operation IS requestea or the_ refrigerator room7, then the

' ' | f deodor i | in S11
i a1y, Thon. % FEEE5erel Bidn 18P, SEnSELTH SFHAEE AFRERPE FhPRed on

initially. Then, ﬁdorlzhng operg ;
deodog| zi ' it .such.as a
(T oui ooy ok PHBREha! LAR Pho S oURe PRY SPPabintt Rune: Ponthart, for
le, of _th fri tor. At tively, the function of selecting a
g')(;ﬁpm;r '?megf'nﬁjge Lgalé;ggg?ié);r&wn?ﬂg%%eﬁgviqﬁﬁ’%ﬁ t5h 13RS ay panel .

opening step for the refrigerator room for opening the
aamper 15A for regﬁi;£ing the flow rafe of refrigeratedunw
air fqr the refrigerator room only. A reference sign S18
denotes a deodorizing damper opening step for opening the
deodoriziné'damper 15D. A reference sign 519 denotes an
inside fan stop judgment step for judging whether the
inside fan 14 is stopped or not.

A reference sign S20 denotes an inside fan operation
starting step for starting the inside fan 14 to opérate if
it is judged in S19 that the inside fan 14 is not working.
A reference sign S21 denotes an inside fan operating time

' confirming step for judging whether the time counteﬁ by
the timer for measuring the operating time of the inside
fan 14 has reached the give time or not. A reference sign
22 denotes a deodorizing damper closing step for closing
the deodorizing damper 15D. A reference sign 23 denotes a
deodorizing operation terminating step for the
refrigerator room.

When a deodorizing operation is requested for thgﬁ

refrigerator room 7, then the refrigerator room is




Then, in 513, it is judged whether a defrosting operation is being carried

out or not. If it is judged that a defrosting operation i 36leiaryg0earri ed

out, then in S31 a deodorizing operation is denied so that a deodori zing
operation is not carried out and the current operation is continued. This

has an effect of preventing insufficient refrigeration caused by air in

the cooling device chanber fl ow ng i N t he refrigerator room when the |
tenperature of the air in the cooling device chanber rises as a result of

the tenperature rise of the cooling device 13 by a defrosting operation.

Bven N susB18c£88CroR OMENESrs FatioflCRRIOE] F1 1191 ST 141 Oy, i, Rey] or med

If it ged in t

only for the <cooling device chanber. 'S Ju at 'a

whet hor - anyaracotrieiad Latt Rl el €60 DS Sl dnrg T At on mode or
O Then qbdakbeLend 3 O P a0 S, doperl g Ooeial o ode.
oper at | on oAt rer TR SR el SR Tk v e R clp TR, e
Geodor 21 i BErAT i SOOERIE  [9F I ORETAIRR ¢
Alternatively, the function of selecting a compartment tq

be deodorized may also be provided on the display panel.

Then, in S13, it is judged whether a defrosting operation

is being carried out or not. If it is judged that a
defrosting operation is being carried out, then in S31 a
deodorizing operation is denied so that a deodorizing
operation is not carried out and the current operation is
continued.

This has an effect of preventing insufficient
refrigeratién caused by air in the cooling device chamber
flowing into the refrigerator room when the temperature of
the air in the cooling device chamber rises as a result of
the temperature rise of the cooling device 13 by a
defrosting operation. Even in such a case, however, a _
deodorizing operation may be performed only for the
cooling device chamber. If it is judged in S13 that a
defrosting operation is not being carried out, then it is
Ajudged in S14 whether any one of the compartments ié in

the deodorizing operation mode or not. Then, if there is a

compartment in the deodorizing operation mode, then in S41



in such as a mcroconputer for neasuring the operating tinme of the inside
fan 14 is started to count. However, if the inside fan 1426 soayt20dor ki ng
at that tine, the timer is designed not to count. Thereafter, in S17 only
the danper 15A for regulating the flowrate of refrigerated air for the
refrigerator room for regulating an ampunt of refrigerated air to be
supplied to the refrigerator room?7, ﬁ§)opened..Thgn,.|n S18, the
deodori zing danper 15D is also opened. In $19, it is judged whether the
inside fan- 14 is operating or not. If it is judged that the inside hfan i's
not wor ki nghet RBBALPRi S2Rgt Lopt g n | tarted to operate. Then, in
$21, it is deged mhéthe? t 3£ opeﬁa%?nagﬁF%%u% the inside fan|ﬁ4, mhlcﬂ
is counted by t | ' in s | crocomuter inst ed in the
control unit forfgo%%P%%lf#%%%%éﬂ%péfgtﬁ%%@o %Fﬁelﬁé??|EEW%15 "has
reached the giwgnsli hot, Lt is to be noted here that this timer is
provi ded %rhﬁgn?%% ¥%%1€§e°%ﬁéﬁgf?%dm?$%e %ﬁeQkaiﬁégd? fan 14. 26
January 20 | ficall the tiner counts eriod of operating tine
of the ins? %é%gﬁyﬁﬁéfégﬁﬁiﬁ%ﬁﬂxﬁﬁi%ﬁgEF%ééE |€hé2ﬁ%ﬁ¥%ﬁﬁra ¥Yen tine
S a:tine-geg%irggafor all the air in the refrigerator room?7 and around

[

t he cool i ng’ 1 3 TG IR XIRT RIHERT ATHP dde ce 22. I the

vol une deodorizing operation mode. Then, in S16 the timer built
in such as a microcomputer for measuring the operating

time of the inside fan 14 is started to count. However, if

the inside fan 14 is not working at that time. the timér
 is designed not to count.

Thereafter, in S17 only the damper 15A for
regulating the flow rate of refrigerated air fof the
refrigerator room, for regulating an amount of
refrigerated air to be supplied to the refrigerator room 7,
‘is opened. Then, in S18, the deodorizing damper 15D is
also opened. In S19, it is judged whether the inside fan
14 is operating or not. If it is judged that the‘igsida
fan is not working, then in S20 the inside fan 14 is
started to operate. Then, in S21, it is judge& whether the
operating time of the inside fan 14, which is counted by
the timer built in such as é ﬁicfocomputer installed in
the control unit for controlling the operation of the
refrigerator, has reached the given time or not.

It is to be noted here that this timer is provided

for controlling the operating time of the inside fan 14.



of air in the refrigerator room7 and around the cooling device 13 i's 0.3
cubic nmeters, for exanple, then sone 1.5 minutes are suffielaenty20®r the
operating tine of the inside fan 14. Thus, the deodorizing operation is
allowed to be perforned in such a short tine. This is because all the
danpers for regulating the flowrate of refrigerated air for the
conpartnents are cl osed except the danﬁe¥ 15A for regulating the flowrate
of refrigerated air for the refrigerator room The |arger the nunber of

cl osed danmpers for regulating the flowrate of refrigerated air provided

n the drabbedikidughy, [ the! BEnkeSBEGhLYCCOBPALATBR! Spbatile Fhbl oor ator

I's, the higher the flowrate of air passing throug I'ZI ng devi ce

becones. Aafathaeiﬂg&deafgﬁofgrkz%&3%08§§a§%9gi£§533§ga§g&g;g%gggga room

may be achieved in a short tine. _ S fhe
returns toresoofeenobingiE TPkl phaE1 B TRt Ty B LETREPERE 1 T
bperated rEciFhaskatas FP3h 7 #80 o883 oRe ERREls 9P RaRer 15D i s
ccor di ng PROTARY TSGR nEnT aetatrt g dEHES 21 o I e YT od f or
al'l of air in the refrigerator room 7 and around the cooling
device 13”is.0.3 cubic ﬁeters, for example, tﬁ;hmsome 1.5
minutes are sufficient for the operating time of the
inside fan 14.

Thus, the deodorizing operation is allowed to be
performed in such a short time. This is because all the
dampers for regulating the flow rate of refrigerated air
for the compartments are closed except the damper 1SA for
regulating the flow rate of refrigerated air for the
refrigerator room. The larger the number of closed dampers
for regulating the flow rate of refrigerated air provided
in the draft air ducts for the respective compartments in
the refrigerator is, the higher the flow rate of air
passing through the decdorizing device becbmes. As a
resﬁlt, a deodorizing operation for the refrigerator room
may be achieved in a short time.

Theﬂ, if it is judged in S21 that the inside fan 14
has not operated for the given time, then the operation

returns to S20 te continue the counting of the bperating

time. If it is judged in S21 that the inside fan 14 has




the air of the cooling device chanber containing the cooling device 13
passi ng through the. deodorizing device 22. The given ti me2piyuabe08d ound
several seconds to several mnutes. If the volune of air around the
cooling device 13 is 0.05 cubic neters, for exanple, the operating tine
of the inside fan 14 may be sone 30 segp ds. In $22, when the deodori zi ng
danper 15D is closed, then in S23 the "deodorizing operation for the
refrigerator room7 is termnated. As aforenentioned, according to this
enbodi ment, refrigerated air is supplied to the by-pass channel in -or

after a defaigsiiayg oPReERedOForafle! BY%ed ¥SREOT kARRY1nORBORAkKAN IS
performed before starting a refrigerating operation. Accordingly, when the

danpers folelR@tiatingddahperf hey hat @18&e[‘1efaﬁhg%f1@t 8dufitba k9he' pgy! ating
an anount of refrigérated air supplied to the respective conpartnents, g

“are opened (gl thgeld 18 QLs@RE 8 f NG LS pEPPLERS Ahcddralify AT Lhsal | oned

to flow into the respective corrpartrrents e re rrgerator. nce, an

dor | | b

Furt her mor SneRa3aBhE, thak Ehe OFPEnCkARbCR). RIETDe RYRiEseRobRE AR ot o
h f d therefore t : f
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qullng cooling device 13 passing through the deodorizing device

22. The given time may be around several seconds to

several minutes. If the volume of air around the cooling
device 13 is 0.05 cubic meters, for example, the operating
time of the inside fan 14 may be some 30 seconds. In S22,
when the deodorizing damper 15D is closed, then in S23 the
deodorizing operation for the refrigerator room 7 is
terminated.

As aforementioned, according to this embodiment,
refrigerated air is supplied to the by-pass channel in or
after a defrosting operation, and thus a deodorizing
operation is performed before starting a'refrigera?ing
operation. Accordingly, when the dampers for regulating

- the flow rate of refrigerated air, for regulating an
amount of refrigerated air supplied to the respective
compartments, are opened at the time of operating the
compressor 11, no odor is allowed to flow into the
respective compartments of the refrigerator. Hence, an
odorless refrigerator with an image of cleanliness may be

j obtained. Furthermore, a deodorizing operation is



devi ce chanber just after termnating a defrosting operation flowing into
the respective conpartnents of the refrigerator. Hence, a# bueryigiss
refrigerator nmay be obtained. Still further, refrigerated air is not
allowed to pass through the deodorizing device 22 while the conpressor 11
I's operating, which may also contribute to preventing a refrigeration
performance from bei ng | owered. Furt herhor e, according to this enbodi nent,

t he by- pass channel 21 accommodating the deodori zing device 22 is
~structured so that the short cycle occurs thereby returning refrigerated

air which pabooweaobiceBy ke tbBRidScian 4f LOaLBEoERIhEnG dexige,chanber

~accommodating the cooling device rough the by-pass~c nel Thi s
all ows the Olij L.C r of.fensi snells Lyen off from

t he respec?ﬁgéE?%%S%?%ﬁeﬁ?gggggghggh?é Fiégrgﬁo¥ggggﬁf%ea3@ﬁéglg%gepo
stagnat e, b e hzed.in an efficient_panner. nce, .an _odorl ess
refrigerat%?fwgfhga%ggﬁ%éeggfacﬁgg Fﬁgggenﬁﬁs%elﬁrB £d€8°1#A%t¢t her wor ds,
refrigerat ir ter refrigeraling, the respectiye_conpartnents of the
refrigeratggvgggsgéam RF odgRTt §£%50F?ﬁﬁlﬁ%€?€% 3 ?BﬁggﬁéPgmAth odor s
which are giv%g_off iron1such as_food. In this case, odor 26 January 2006
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thaws on the _frosted fins_in such as_a
- refrigerator. Hence, an odorless refrigerator may be

obtained. Still further, gé;;igerated air ié-not allowed
to pass through the deodorizing device 22 while the
compressor 11 is operating, which may also contribute to
preventing a refrigeration performance from being lowered.
Furthermore, according te this embodiment, the byQ
pass channel 21 accommodating the deodorizing device 22 is
structured so that the short cycle occurs thereby
returning refrigerated air which is blown off by the
inside fan 14 to the cooling device chamber accommodating
the cooling device 13 through the by-pass channel 21. This
allows the cooling device chamber where offensive smells
given off from the respective compartments of the
refrigerator easily accumulate to stagnate, to be
deodorized in an efficient manner. Hence, an odorless
refrigerator with an image of cleanliness may be provided.
In other words, refrigerated air after refrigerating
the respective compartments of the refrigerator passes
through the cooling device 13 together with odors which

'f are given off from such as food. In this case, odor




defrosting operation as a result of a tenperature rise, the odors are
given off to cause an offensive snell or an unpl easant odé¢lanpy@étedi ng to
this enbodinment, refrigerated air passed through the cooling device 13 is
taken into the short cycle so as to be deodorized. Hence, a refrigerator
mhlch may achi eve a speedy and efficient deodorization may be provi ded.
Further, according to this enbodi nent, 3te deodori zing operation is tried
to be perforned as nmuch as possible even while the conpressor 11 is
operating (in a refrigerating operation for the conpartnents such as the

refrigerat @unkeaités hhg eaeﬁ%t %:Q' SﬁEQHB t@%eg?e%%stgﬁg%ﬁ?g' o

conpartnent 9 and the freezer IS a nsive snell's given off

from such aeh00dsSkebEH. talli®on! FRRCFLLYELEOPRAL! FRNLShOaRE de0dON | zed.

‘Hence, an odorless refrigerator wt nage o ne88 nay be
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function is a anpers regulatln rate of
he secondtienotphEnyEE Hibly 08e RVeAuth cah SehEnel Y8 LaREILIOF 80, char
T Tustrati ngpReLL QM Ofaof O ardih 1P Ll e of a refrigerator
refrigerated air passed through the cooling device 13 is
mééﬁen into the short c¢ycle so as to berdeodorized. Hence,
a refrigerator which may achievé a speedy and efficient
deodorization may be provided.
Further, according to this embodiment, the
‘deodorizing operation is tried to be performed as much as
possible even while the compreésor 11 is operating {(in a
‘refrigerating operation for the compartments such as the
refrigerator room 7, the convertible compartment 8, the
vegetable compartment 9 and the freezer 10)}. This allows
' offensive smells given off from such as food stored in the
respective compartments to be deodorized. Hence, an
odorless refrigerator with an imagé of cleanliness may be

provided.

ﬁmbodiment 3.

According to this embodiment, an opening adjusting
function is added to all the dampers for regﬁlating the
.flow rate of refrigerated air provided in the body 1 of

the refrigerator discussed in the second. embodiment. Fig.




according to a third enbodi nent of the present invention. Wth referring to
the figure, a reference sign S50 denotes a refrigerator ré&olmeei28dting
step for deodorization. The refrigerator roomselecting step for

deodori zation is a step for selecting a conpartnent to be deodorized, and
in this particular exanple, the refri ator room7 is selected to be
deodori zed. A reference sign S51 denot a deodorizing operation switch-on
step in which a deodorizing operation switch is turned on for a
conpartment (refrigerator room7) selected in $50. A reference sign S52

denotes a defiesai Bgnirdyveresl shePti M1MbiEtitgis F1G@eds whet her the
refrigerator is performng a defrosting operatlon or not. A reference sign

S71 denot egoRt S6PUOH Y Zh NGe SRSF£4 1,05 adeIVe NG S4 fPﬁﬁq\&# 2 deodori zi ng

operation is denied If it is judged in S52 tha rlgerator S

perform ngaé‘cof’&il'igs{:b ng ﬂ%f@v%ﬂ%dﬁléﬂ eéfggl'g%séﬁ §'|5t3 q}e‘goﬁtel .

deodori zi ng judgenment step in IS Ju e refrigerator

dof rostin ﬁfﬂqoféféggll?&eé@tﬂgel n ar r| % %Eeg}-‘\g rI Sle‘#%%djsé 2

def rost.i ng operatlon 'S not oh d d _
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- refriger atxoéfflgéf'a%o@ ::f'joeoolr(lj Osre!lzelc n E.‘\srt%;[ﬁ 9 or eodorlzatlon is a
step for selectlng a compartment to be deodorlzed and in
this particular example, the refrigerator room 7 is
selected to be deodorized. A reference sign SSlldenotes a
~deodorizing operation switch-on step in which a
deodorizing operation switch is turned on for a
compartment (refrigerator room 7) selected in S50. A
reference sign S52 denotes a defrosting judgement step in
which it is judged whether the refrigerator is performing
é defrosting operation or not.

A reference sign S71 denotes a deodorizing operation

. denying step in which a deodorizing operation is denied.if
it is judged in S52 that the refrigerator is performing a
defrosting operation. A reference sign S53 denotes a

| deodorizing judgement step_in which it is judged whether
the refrigerator is in the deodorizing operation mode or
not if it is judged in S52 that a defrosting operation is
not being car;ied out. A reference sign S81 denotes a
deodorizing.operation continuing step in which a

. @eodorizing operation is continued if it is judged in S53




A reference sign S54 denotes a deodorizing operation starting step for the
refrigerator roomin which a deodorizing operation is stabtlaekafy@p0& he
refrigerator room if it is judged in S53 that the refrigerator is not in
the deodorizing operation node. A reference sign S55 denotes a tiner
starting step in which the timer is sté%ted to count the operating tine

of the inside fan 14. A reference sign 6 denotes a danper opening step
for the refrigerator roomin which only the danper 15A for regulating the
flowrate of refrigerated air for the refrigerator roomis opened with '

adj usti ng thetophei pgfrageehesenss $h08nSS5dedanPiesngd ofePL4eLibAI REadanper
opening step in which the deodorizing danmper 15D is opened. A reference

sign S58 dangkgeraficei BshAestanaehoPek U0ABHECSE 2PngNopBiRibh 1S | udged
whet her the inside fan 14 is stopped or not. A reference sign S59 denotes

an inside fs@ar@mﬁgagteg féfafﬁenﬂefffgewt%'faoﬁlhﬁn'mi&% fan is operated
if it is judged in S58 that the inside fan 14 .is not operating. A

ref er ence. 8b680S901AgNGhESa Ploh oL daéfﬂe&pféﬁttﬂ% FeER1g&PRILL ML oGy S ep 1 1

which.it is judged er the counted tinme measuri ng the

operating §£Mee st MagldSifiesi Nl Noi%e ' 5 é\EPf efafod AL Ty AndOL.

reference sign S61 tes eodor1 zi ng anper anuary 3006 37
deodorizing operation mode.

A referencéuglgn 555 denotes.é timer starting stéé
in which the timer is started to count the operating time
of the inside fan 14. A reference sign'SSG denotes a
damper opening step for the refrigerator room in which
only the damper 15A for regulating the flow rate of
refrigerated air for the refrigerator room is opened with
adjusting the opening. A reference sign 557-den0tes a
decdorizing damper opening step in which the deodorizing
damper 15D.is opened. A‘reference sign S58 denotes an
inside fan stop judgment step in which it is judged
whether the inside fan 14 is stopped or not.

A reference sign S59 denotes an inside fan operation
starting step in which the inside fan is operated if it is

"judged in S58 that the inside fan 14 is not operating. A
reference sign S60 denotes an inside fan operating time
confirming step in which it is judged whether the counted
time by the timer for measuring the operating time of the
inside fan 14 has reached the given time or not. A

reference sign S61 denotes a deodorizing damper closing




step in which the deodorizing danper 15D is closed. A reference sign S62
denotes a deodorizing operation terminating step for the Pekriagapit or
room Wen a deodorizing operation is requested for the refrigerator room
7, then the refrigerator room7 is selected in S50 for deodorization
initially. Then, in S51, the deodorizigg operation swtch is turned on..
The deodori zing operation switch may B provi ded on such as a

| i qui d-crystal display panel which nay be installed in the front part, for
exanple, of the refrigerator. Alternatively, the function of selecting a

CO”partnEnEtEB_iQ?WHEQHO{ﬁéag%t r aiﬁ%fg%gégﬂiﬁﬁﬁ PO L16s845P!2y panel.

Then, in S52, it is jJudged er I ng operation 1s being carried

out or notrekéﬁ%ﬂcéss%g%g% Zt&gﬁOQESd§f&§§&$f§%ﬁ§ﬁi§§%é§¥#8“being carried

out, then In 1, rizing operation I's e perforned, so
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operation ggfeggeg e:ir.l]; oSrgBedfoJ_p n&é/oéoogiéglteioznG :'CJna:|'.r']tuié}=.lrlyly2 .Ooghen, in 851,

a the deodorizing operationuéﬁitch is turned oﬁ.. The
deodorizing operation switch may be provided on such as a
liguid-crystal display panel which may be installed in the
front part, for example, of the refrigerator.

Alternatively, the function of selecting a compartment to
be deodorized may also be provided on the display panel.
Then,.in 852, it is judged whether a defrosting operation
is being carried out or not. If it is judged that a
defrosting operation is being carried out, then in 871, a
deodorizing operation is denied to be performed, so that
no deodorizing operation is carried out and the current
cperation is continued.

This has an effect of preventing insufficient
refrigeration caused by air in the cooling device chamber
flowing into the refrigerator room when the temperature of
the air in the cooling device chamber rises as a result of
the temperature rise of the cooling device 13 by a

defrosting operation. Even in such a case, however, a

deodorizing operation may be performed only for the




38 cooling device chanber. If it is judged in S52 that a defrosting’
operation is not being carried out, then it is judged in B5Bewyef¥er any
one of the conpartnents is in . the deodorizing operation node or not. Then,
if there is a conpartnent in the deodorizing operation node, then in S81

t he deodori zing operation is continued. If it is judged in S53 that there
IS no conpartnent in the deodorizing Sd%ration node, then in Sb4 a

deodori zing operation is started for the refrigerator room 7, so that the
refrigerator roomenters into the deodorizing operation node. Then, in Sb5
the tinmer bhtngl ].Cr Ut urd gperatin

| BUbhing 8e9460 Sfiafioll Sl APIULY {iflqdIPaSH S A P g

time of the inside fan 14 1s start to cou wever, i e inside fan

. s1'de s Stafted fo cout FoueVer i
Ther oaf ter o rh oS oo heTR b cfol offing SplERRaTSly Thet® 80 P e o

refrigerat ' r e rigerator ro for requl ati an anount of
' refrigeratzgdg#é @ %%gsﬁ%%ﬁ$%ﬁg?%ff?&9r%§¢%%ﬁw?ﬁTﬁ %Wﬁﬁgg 1% s*pened with
adjustin enin at 45 degrees or_ _example). Alsq he deodori zi ng
-daJrrper 1%DH|;|§ %%%En‘!é%g‘?%“%%‘}?r & iedg |SF "9 o fryg I edd®p& 15A

for regulatin he flow rate of refrigerated ajr for_the refrigerator
room i"sgad‘fﬁ‘g?%a{'g%fw et {lhee ¢ AP Tiza NG oraTatinn e ¢ HiRRHHLR %1‘-,51

deodori zi ng deyice 2 nd the fl ow
o %he 3;05%r£;fhg operation is continued.

If it is jﬁdged in S53 thatlfﬁéfe is no compartment
in the deodorizing operation mode, then in S54 a
deodorizing operation is started for the refrigerator room

7. so that the refrigerator room enters into the
deodorizing operation mode. Then, in S55 the timer built
in such as a microcomputer for measuring the operating
time of the inside fan 14 is started to count. However, if
the inside fan 14 is not working at that time, the timer
‘is‘designed ﬁot to count.

Thereafter, in S56, only the damper 15A for
regulating the flow rate of refrigerated air for the
refrigerator room, for regulating an amoﬁnt of
refrigerated air to be supplied to the refrigerator room 7,
is opened with adjusting the opening (at 45 degrees, for
example). Also, the deodoriﬁing damper 15D is opened in-
S557. Specifically, the opening of the damper 15A for
reguléting the flow rate of refrigerated air for the
refrigerator room is adjusted so that the flow rate of air

bassing through the deodorizing device 22 and the flow




26 January 2006 39 rate of air passing through the danper 15A for
regulating the flowrate of refrigerated air for the refr?glenarydfoé room
beconme. equal. The opening of the danper 15A for regulating the flow rate
of refrigerated air for the refrigerator roomnay be obtained in advance
by confirmng the opening through such as experinents. For exanple,
according to the refrigerator of this eénbodinent, this opening is sone 45
degrees. In S58, it is judged whether the inside fan 14 is operating or
not. Then, if the inside fan 14 is not operating, then in S59 the inside |
fan 14 is t 0 A i N .S60 .1 IS jRdg |
operating ?%2% g? ?ﬁg Pﬁ%ggggfgﬁfgzghwﬁﬁghd?@pggu%ng§§§“9§hgi%F%g§ built §
in such as ' c t | L0t ontrol unit.for controlling |
tﬁe”kﬁ%@ QQEE SE BE?%%g?gﬁked Qir gart e re ﬁlg%g?g

the operation of the refrigera as reache gtV PFng time or
not. It i noted here that this. tinmer is provided _for controlling

t he operat?ﬁéﬁtpﬁgoﬁ%gﬁggﬁhsi ¢ fREAY ?ﬁmﬁﬂqi R%ﬁciqﬁa€?%mr counts a
period of gperating ti f the inspde fan 14 from a deodorizi ng operation
et ted SREudnfe; HHE Flow' FRre "SEotrrilortrtafiatnel el tnd' [he
refrigerator _room 7, and around the coolin% device 13 passing_through the
deodor i zi nGEHEVPEEAL9T FpoppRay e nRbtaingd  in adyance by (epRf LFmindm 7 and

around t he cooling‘ device 13 is 0.3 cubic nmeters, for exanple, then sonme
1.5 the opening through such as experiments. For example,

according to the refrigerator of this embodiment, this

opening is some 45 degrees. In S58, it is judged whether

the inside fan 14 is operating or not. Then, if the inside

-~ fan 14 is not operating, then in 859 the inside fan 14 is
started to operate. Then, in S60 it is judged whether the
dperating time of the inside fan 14, which is counted by
the timer built in such as a microcomputer provided in the
control unit for contreolling the operation of the
refrigerator, has reached the given operating time or not.

It is to be noted here that this timer is provided
for controlling the operating time of the inside fan 14.
Specifically, the timer counts a period of operating time
of the inside fan 14 from a deodorizing operation started.
The given time is a time required for all the air in the
refrigerator room 7 and arcund the cooling device 13
passing through the deodorizing devicé 22. If the volume
of air in the refrigerator room 7 and arcund the cooling
device 13 is 6.3 cubic meters, for example, then some 1.5

- minutes are sufficient for the operating time of the



mnutes are sufficient for the operating tinme of the 26 January 2006 40
inside fan 14. Such a speedy deodorization may be achi eved?dJawandesé al | t he
danpers for regulating the flowrate of refrigerated air for the
conpartnments are cl osed except the danper 15A for regulating the flowrate
of refrigerated air for the refrigerator room In other words, it is
designed that only a minimumrequired ddbacity or space is deodorized. For
t hat reason, a speedy deodorization may be achieved for the refrigerator
room Then, if it is judged in S60 that the inside fan 14 has not operated
for the giyen.ki _then the operation returns to S59 to continue the
counting o#gfﬁéeg%%?a??hg time. If it is judged in S60 that the inside fan
14 has al ready rated for the given tjme, then in _S61 the deodorizing
danper 15D is CI%E% %n@?%@c@%&%ﬂl%?%mb)}“a¥ﬁéet‘?%eY%d REEAUSG ¢ s to
be not ed, a$50{din to thig enbodj nept, that _the given tine is a tine
requi red fBtlafie {HEPEFF BPT (FRILLRFIRNG thwifkew Epterofont ai ning the
cool i ng device 13 passing through the deodorizing device 22. The given
time may bEeEFIgRERted AL %%Edﬁ%% PPN S AFRtLes9d e¥ReRb| ume of
air around the_coolin device 13 is 0.05 cubic neters, for exanple, the
oper at i ng TR ndAWPer heSh nkeg ereanl akingythe S Botesabnds. In $61,

refrigerated air for the refrigerator room. In other words,

it is designed that only a minimum required capacity or

space is deodorized. For that reason, a speedy

deodorization may be achieved for the refrigerator room.
Then, if it is judged in S60 that the inside fan 14

has not operated for the given time, then the operation

returns to 559 to continue the counting of the operating

time. If it is judged in S60 that the inside fan 14 has
already operated for the given time, then in S61 the
deodorizing damper 15D is qlosed and the counted time by
the timer is reset. It is to be noted, accordihg to this
émbodiment, that the given time is a time required for all
: the air of the cooling device chamber containing the
cooling device 13 passing through the deocdorizing device
o 22. The given time may he arcund several seconds to
several minutes. TIf the volume of air around the cooling
device 13 is 0.05 cubic meters, for example, the operating
time of the inside fan 14 may be some 30 seconds. In Sé1,
when the deodorizing damper 15D is closed, then in S62 the

deodorizing operation for the refrigerator room 7 is



when the deodori zing danper 15D is closed, then in S62 the deodorizing
operation for the refrigerator room7 is 26 January 2006 436 lasuaryi2fQét ed.
Accordingly, when the danpers for regulating the flow rate of refrigerated
air, for regulating an anount of refrigerated air supplied to the
respective conpartnents, are opened at, fhe tine of operating the
conpressor 11, no odor is allowed to fibw into the respective conpartnents
of the refrigerator. Hence, an odorless refrigerator with an i mage of

cl eanliness may be obtained. Furthernore, a deodorizing operation is
performnmed aktminkbegterm nation of a defrosting operation, and therefore

"there is no fear of an offensive snell given off as a result of a

temperature 1 SeabBordfns PPl | ekl M CashAIRe cdtiSle Al ind SL NALI NG

defrosting operation flowng into the respective co ents of the
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| odor is allowed to flow into the reSpective compartments
of the fefrigerator. Hencéthan odorless refrigerator with
an image of cleanliness may be obtained. Furthermore, a
deodorizing operation is performed after the termination
of a defrosting operation, and therefore there is no fear
of an offensive smell given off as a result of a
temperature rise in the cooling device chamber just after
| terminating a defrosting operation flowing into the
respective compartments of the refrigerator. Hence, an
odorless refrigerator may be obtained. Still further,
refrigerated air is not allowed to pass through the
deodorizing device 22 while the compressor 11 is opgrating,
which may also éontribute to preventing a refrigeration
. performance from being lowered.
Furthermore, according to this embodiment, the by-
pass channel 21 accommodating the deodorizing device 22 is
.structured so that the short cycle occurs thereby
returning refrigerated air which is blown off by the

inside fan 14 to the coeoling device chamber accommodating

the cooling device 13 through the by-pass channel 21. This




returning refrigerated air which is blown off by the inside fan 14 to the
cool i ng devi ce chanber acconmobdating the cooling device 136 {anwgii§bd t he

by- pass channel 21. This 26 January 2006 42 all ows the cooling device
chanber where offensive snells given off fromthe respective conpartnents
of the refrigerator easily accunulate to stagnate, to be deodorized in an
efficient manner. Hence, an odorl ess |ﬁﬁr|gerator with an i nage of

cl eanliness nmay be provided. Still further, according to this enbodi nent,
the opening of the opening adjustable danper is adjusted so that the flow

rate of repnhggsaigd éb&lﬁﬁéSEQGJ.EQrQHQllﬂbEPethi‘ep@ffeﬁ@%ﬁ@%méﬂﬂst he flow

rate of refrigerated air passing through draft arr ct containing the
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tried to bé perfornmed as nuch as possi the conpressor 11 is

operating (Lp-BeLeLELOLALITY 0BERAILED [97 ol g?&ggpfg3n§@ts such as the

‘refrigerator e conpar € Veégetabl e
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while a ref erat ? gﬂat|q£ I S qglcar 1ed out . Hgnce gdorless
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' Still further, according to this embodiment, the
opening of the opening adjustablé‘damper is adjusted so
that the flow rate of refrigerated air passing through the
by-pass channel and the flow rate of refrigerated air
passing through the draft air duct containing the opening
adjustable damper become equal. The deodorizing operation
is tried to be performed as much as possible even while
the compressor 11 is operating (in a refrigerating
operation for the coﬁpartments such as the refrigerator
room 7, the convertible compartment 8, the wvegetable
compartment 9 and the freezer 10). This allows coffensive
smells given off from such as food stored in the
respective compartments to be deodorized while a
refrigerating operation is being carried out. Hence, an
odorless refrigerator with an image of cleanliness may be
provided.

Still more, the dampers for regulating the flow rate

of refrigerated air for supplying refrigerated air to the
respective compartments are provided with the opening

adjusting function. Thus, the flow rate of airlpassing



Still nore, the danpers for regulating the flowrate of refrigerated air
for supplying refrigerated air to the respective conpart n¥neepag2806pr ovi ded
with the opening adjusting function. Thus, the flow rate of air passing 26
January 2006 43 through the deodorizing device 22 and the flowrate or air
passi ng through the air ducts for supplying refrigerated air to the
respective conpartnents such as the réf}igerator room7 are allowed to
beconme equal. In other words, a refrigerator, which allows the tinme, which
is required for all the air in the conpartnents such as the refrigerator

c v in ti nts su e refrigerator
o be shor Foroustnt 1S G081ty dbvide PECMIPIS GG B8 45 0

provi ded. e of eni n he, dapper 15A for requlating the flow
rate of re‘f‘ér“{’jsgiéllr;I t@gﬁ%?gha 25 e gTeesS TP rSEBRGTY 1] r"t?leer%b?%rre of air
in the refr%ge atg% room 7 @nd around . the coolin%lde%ice 13 is 0.3 cubic
meters, tHEHTtH2 YT ETRHT T BIPFRES LT SRS 4 0% some one ninute.
Thus, the depdpori zi operatjon may, pe achieved in a shorter period than
that of tHe® E??ﬁ%{g‘f °‘ﬂ?sJCL%%eecF}/Jrwaef‘iet%e}?ﬁﬁfH'eerﬁ%iﬂ nt eHB&d nent
4." Fig. 12 is a schematic diagramof air ducts illustrating a schematic
struct ur e ¥TY5e 3irefigerajor, which allows the time, which s

required for all the air in the compartments such as the
refrigerator room 7 and around the cooliﬁémdevice 13
passing the deodorizing device 22, to be shortened while
refrigerating the respective compartments, may be provided.-
In the case of opening the'damper 15A for fegulating the

- flow rate of refrigerated air at 45 degrees, for example,
if the volume of air in the refrigerator room 7 and around
the cooling device 13 is 0.3 cubic meters, then the
operating time of the inside fan 14 is some one minute.

-fIhus, the deodorizing operation may be achieved in a
shorter period than.that of the refrigerator discussed in

the second embodiment.

Embodiment 4.~

Fig. 12 is a schematic diagram of air ducts
illustrating a schematic structure of the air ducts of a
refrigerafor according to a fourth embodiment of the
present invention. Fig. 13 is a partial front view
iljustrating a main part of the air ducts of the

_refrigerator according to the fourth embodiment. Fig. 14




refrigerator according to a fourth enbodi ment of the present invention.
Fig. 13 is a partial front view illustrating a main part &fJamhe280d ducts
of the refrigerator according to the fourth enbodinent. Fig. 14 26 January
2006 44 is a side sectional view of the refrigerator according to the
fourth enbodi nent of the present inven%i n. In Fig. 12, Fig. 13 and Fig.
14, elenents which are the sane as or “efquivalent to those discussed in the
first enmbodi nent through the third enbodi nent are assigned the sane
reference nunerals or signs, and will not be discussed here. Wth
referring te ahgiflegyeesiohaleveBGCoRURRE akeFri5EPLESENASCLPR1AET £60€r at or
room reference nuneral 10 represents the freezer, a reference sign 13A

denotes a tREOEbAGtHCUNBEAiMENE CHE| PRE 3bi8%end {KLELLIGE. SIAD AP .@eﬁot es |
a cooling device for freezing, a reference sign 14A denotes an 1mside fan |

for refriopigling afdlrdy. I £h Cr 8EfeRt INHAEL 200! e Aah 54801 AN fOT

freezing. Then, as shown in Fig. 12, an air t sectron for
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circul ates, "and an air duct section reezing, throug ich freezing
~air inlo 5 %é Ci e are conpl et el y. separated and

control | e-\é\%ll: n‘ggiggﬁ e%?@?déﬁgﬁéﬁeﬁ% ﬁ%.ai%?grf%gtﬁée a%’m‘?iuct section for
reference numerals or signs, and will not be discussed

here. With referring to the figures, reference numeral 7

represents the refrigerator room, reference numeral 10

represents the freezer, a reference sign 13A denotes a
- cooling device for refrigerating, a reference sign 133
denotes a cooling device for freezing, a reference sign
14A denotes an inside'f;n for refrigerating, and a
reference sign 14B denotes an inside fan for freezing.
Then, as shown in Fig. 12, an air duct section for
refrigerating, through which refrigerating air in higher
ttemperatures circulates, and an air duct sectioﬁ for
freezing, through which freezing air in lower temperatures
circulates, are completely separated and controlled
independently.
As shown in Fig. 13, in the air duct section for
refrigerating including the cooling device 13A for
'refrigeréting, there are the damper 15A for regulating the
flow rate of refrigerated air for the refrigerator room
provided in the air duct 19A for the refrigerator room,

the damper for regulating the flow rate of refrigerated



refrigerating including the cooling device 13A for refrigerating, there
are the danper 15A for regulating the flow rate of refrigérhted28i6 for
the refrigerator room provided in the air duct 19A for the refrigerator
room the danmper for regulating the flowrate of refrigerated 26 January
2006 45 air for the vegetable conpartnment provided in the air duct for the
veget abl e conpartment, and so on. Sinil%?ly, in the air duct section for
freezing including the cooling device 13B for freezing, there are the
danper 15C for regulating the flowrate of refrigerated air for the

freezer prqyided '@h@'@eﬂgggbig Bﬂ?g&?@eké??f?@ld&ﬁ 1nd%ﬂge%|%5§ucgr

regulating the f om/rate 0 rlge e conver
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t he danper egu atlng om1ra 0 refrlger%
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enperature | :
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deodor|2|ng devi ce 22B . .
reezer provided in air duct 20A for the freezer, the

damper 15B for regulating the flow rate of refrigerated
air for the convertible compartment provided in the air
duct 25 for the convertible compartment, the damper 1SE
for regulating the flow rate of refrigerated air for the
ice-maker provided in the air duct 26 for the ice-maker,
and so on.

Furthermore, in the air duct section for
refrigerating, there is a by-pass channel 21A for
refrigerating in which a deodorizing device 22A for
refrigerating temperatures and a deodorizing damper 15DA

. for refrigeratiﬁg temperatures are installed. Simi}arly,
in the air duct section for freezing, there is a by-pass
chanﬁel‘21B for freezing in which a deodorizing device 22B

.for freezing temperatures and a decdorizing damper 15DB
for freezing temperatures are installed.

Further, as shown in Fig. 14, reference numeral 7
represents the refrigerator room, reference numeral 9
represents the vegetable compartment, reference numeral 8

represents the convertible compartment and reference




for freezing tenperatures and a deodori zi ng danper 15DB for freezing
tenperatures are installed. Further, as shown in Fig. 14, el nuner al
7 represents the refrigerator room reference nuneral 9 represents the
veget abl e conpartnent, reference nuneral 8 represents the convertible
conpartment and reference 26 January 2006 4 6 nuneral 10 represents the
freezer. The tenperature of the conveft§ bl e conpartnment may be switched in
a wi'de range of tenperatures from higher tenperatures for storing such as
vegetables to lower tenperatures suitable for storing such as frozen food. .
The cool i ngudeyste1d3 - [ | S ' { of the
veget abl e ggﬁpﬁ??n%%tegﬁfﬁgﬁﬁﬁé gﬁ%2£¥ggﬁgtfa??%gq%?g?3%§$n§ﬂg§%q?ﬁ% I nsi de
fan 14A f ' ' -RAs | r | gerating
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are provided. The cool I ng Ice 1 reezing 1s place he" back
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the danperié§§iaced in the back part of the vegetable compartment 9

behind a heat insulating divider, where the inside fan 14A

for refrigerating and the by-pass channel 21A for
refrigerating are provided. The cooling device 13B for
freezing is placed in the back part of the convertible
compartment 8 behind a heat insulating divider, where the
inside fan 14B for freezing and the by-pass channel 21A
fdr freezing are provided.

Furthermore, in all the air ducts for supplying
refrigerated air to the respective compartments, the
dampers for regulating the flow rate of refrigerated air
(such as the damper 15A for regulating the flow rate of
_refrigerated air for the refrigerator room, the damper 15C
for regulating the flow rate of refrigerated air for the
freezer, the damper 15B for regulatiﬁg the flow rate of
refrigerated air for the convertible compartment, and the
damper 15E for regulating the flow rate of refrigerated
air for the ice-maker) are provided, respectively. The

’ opening of each of the reépective dampers is adjusted

individually.



for regulating the flowrate of refrigerated air for the freezer, the
danper 15B for regulating the flow rate of refrigerated aifiafusty 200
convertible conpartnent, and the danper 15E for regulating the flowrate
of refrigerated air for the ice-maker) are provided, respectively. The
openi ng of each of the respective danpgn; Is adjusted individually. 26
January 2006 47 Therefore, the air duct's for refrigeration on the
refrigerating side and the freezing side are separated from each other
The by-pass channels for deodorization having the deodorizing devices

installed thereimhereretso tis Qi feghéesPasSt | Vet i ¥4 o Nsieramlent

refrigerating and freezing sides. This allows the deodori zi ng operations

Lo be perioffegerReaRenaRil|ing hd Nerd el {49 AL Nk parspss! fical Y,

tenperatures are higher and therefore odors ~are e t'o occur. For that

e RSOr ey P Thadn Aendieotaie kil LG Ul AR I o0° deBHo5AeL 10, | Ne

refrigerating side only. Alternafi e péerio ori zi ng

operati on EYLRE P! QSHESEL AN dd 1005 % nBSfug ind S fiPSigned Jot 1O

i ncrease the tenperatures o respecti ve conpartnents i I 9n? sL?e,
so that a | ¢ e I.Zzation.i s obfained. Hence,, a high reliable
refriger a{]%ﬁ&;véf#ecc(*ﬁf%s%%%%er%ﬁﬂrhs G it ?ﬁe“‘feé’ftr i éfffé'tq?ﬁf‘ U"élde

-obt ai ned.

freezing sides. This alléws the deodorizing operations to
Eémperformed indepéﬁdently. On the ré%éigerating side,
specifically, temperatures are higher and therefore odors
are liable to occur. For that reason, the number of
deodorizing operations may be increased on the
refrigerating side only. Alternatively, the period of a
deodorizing operation may be prolonged. Even in those
cases, it is designed not to increase the temperatures of
respective compartments in the freezing side, so that an

_ efficient deodorization is obtaihed. Hence, a highly
_;eliable refrigerator which is free from insufficient
‘'refrigeration may be obtained.

Fig. 15 is a control flow chart illustrating a flow
of controlling the refrigerator according to the fourth
embodiment of the present invention. With referring to the
figure, a reference sign S90 denotes a step for selecting
a compartment to be deodorized, and with this particular

. example, a refrigerator room selecting stép for
debdorization in which the refrigeratpr room 7 is selected

. to be deodorized. A reference sign S91 denotes a




Fig. 15 is a control flow chart illustrating a flow of controlling the
refrigerator according to the fourth enbodiment of the pr¥demuypidenti on
Wth referring to the figure, a reference sign S90 denotes a step for
selecting a conpartnment to be deodorized, and with this particular

exanple, a refrigerator roomselecting step for deodorization in which the
refrigerator room?7 is selected to be4deodorized. A reference sign S91
denotes a 26 January 2006 48 deodorizing operation switch-on step in which
the deodorizing operation switch is turned on for a conpartnent

(refrigerator.room7) selecited in 5 q?_A ref erence sign .S92 denotes a
defrostingaékeﬁé#%%ﬁg§?%ﬁ£%éﬁ°%w3%% T ?ﬂ%%éﬂlﬁﬁ%%ﬁ%rt%ﬁdefrosting
operation s being. carried out in the respectiye compartnents on the
or ger a teaekBing URetauben ettt {7 NG W BREE X Geador 21 ng
operation denying step in_which a deodorizjing o er%iipn s denied if it is
judged in %@Qgﬁ']ﬁ&er&t deF st ISR Y ret e | sﬁgeb]eé)‘ﬁ'be &t TP ou A reference
sign S93 denotes a deodorizing judgenment_ step in which it is judged
whet her  tHESERTGY AR P i LD tIRF RIS AMP A GT P Hode or
not if it is judged in S92 that a defrosting operation is not being
carried oufhigh rif ekenbrdasdivsrther definfarstig RReTA R e el
continuing step in which a
' carried out in the respective compartments on the
. refrigerating side or not.
A reference sign S111 denotes a deodorizing
operation denying step in which a decdorizing operation is
nldenied if it is judged in S92 that a defrosting operation
is being carried ocut. A reference sign S93 denotes a
deodorizing judgement step in which it is judged whether
the refrigerating side is on the deodorizing coperation
mode or not if it is judged in S92 that a defrosting
operation is not being carried out. A reference sign S121
denotes a deodorizing operation continuing step in which a
deodorizing operation is continued if it is judged in 593
that the refrigerating side is on the deocdorizing
operation mode. A reference sign 594 denotes a deodorizing
operation starting step for the refrigerator room in which
a deodorizing operation is started for the refrigerator
room if it is judged in S93 that the refrigerating side is
not on the deodorizing operation mode.

‘A reference sign S95 denotes a timer starting step

in which the timer is started for counting the operating




deodori zing operation is continued if it is judged in S93 that the
refrigerating side is on the deodorizing operation node. 7 jske2eiéce sign
S94 denotes a deodorizing operation starting step for the refrigerator
-roomin which a deodorizing operation is started for the refrigerator
roomif it is judged in 593 that the refrigerating side is not on the
deodori zi ng operation node. A referencé %ign S95 denotes a tiner starting
step in which the tiner is started for counting the operating 26 January
2006 49 tinme of the inside fan 14A for refrigerating. A reference sign S96

denotes a eLe0 i n p r e, refrigerator.roomjn i.ch only the
danper 15Ag$]g$ 6? e‘gﬁgaﬁq%&%hﬁg’% %%vgr‘g ' ](:)‘fakgg?%:%é]r‘%?éd Aai]?evﬁ]e&e'}%e
refrigerat ro, i s opened_with adjusti t he opgenin thereof. A

ref erence és)#%lﬁ % ‘?i%’r"ngf 23 i%%@f’g%nf)g?p ?)’énglﬁ‘@ step for
refrigerating jn whjch the deodarijzin danper _15DA for refrigerating is
opened. Alf%glé}%%%{%?g’ﬁoo%%“d‘glﬁb‘fﬁésgﬁl¥e ?g%m?ﬁgf?%sf% fan stop

j udgenent ste %'n whj ch ﬁ IS éudged whet her the_inside fan 14A for
refriger at?‘:ﬁ%&r% Js’f%pt)‘é%i O ofatey b Enteesated b dkbt Ee a
refrigerating jnside fan operation starting step in which the inside fan

14A for rE8FTHAsEATg ToR 1T erenef gpkiiutadiysting stheppening So8 t hat

the inside fan 14A for refrigerating i s not
_ thereof. A reference sign S97 denotes a deodorizing damper

ﬁﬁening step for réf¥igerating in which the deodorizing
damper 15DA for refrigerating is opened. A reference sign
598 denotes a refrigerating inside fan stop judgement step
in which it is judged whether the inside fan 14A for
refrigerating is stopped or not.

A reference sign S99 denotes a refrigerating inside
fan qperation starting step in which the inside fan 14A
for refrigerating is started to operate if it is judged in
598 that the inside fan 14A for refrigerating is not
operating. A reference sign S100 denotes a refrigerating
inside fan operating time confirming sfep in which it is
judged whether the time counted by the timer for measuring
the operating time of the inside fan 14A for refrigerating
has reached the given time or not. A reference sign S;Ol
denotes a deodorizing damper closing step in which the
deodorizing damper 15DA for refrigerating is closed. A
reference sign 5102 denotes a deodorizing operation
terminating step for the refrigerator room.

When a‘deodorizing operation is requested for the




operating. A reference sign S100 denotes a refrigerating inside fan
operating tine confirmng step in which it is judged whet}dpaupiy@006i ne
counted by the timer for neasuring the operating tinme of the inside fan
14A for refrigerating has reached the given tinme or not. A reference sign
5101 denotes a. deodorizing danper closing step in which the deodori zing
danper 15DA for refrigerating is closed.0 A reference sign 5102 denotes a

" deodori zing operation termnating step for the refrigerator room Wen a
deodori zing operation is requested for the 26 January 2006 50 refrigerator.
room7, then_the refrigerator rqom7 |Is selected to be deodorized

initially F9EQeRPTRRE ¢ t he thebddis AHF T FRR t Tt s turned on
in S91. The _ deodorij zing operatjon_swtch may be provided on such as a
li qui d- cr Y388t pfaP o Ar19WH IR B B2 316 t3h 19 i mchehan difie part of
the refrigerator, for exanple. Alternatively, the function of selecting a
conpar t merfieAPIHE Hsh RIS SRl o e 1l g esh arthelmdiSHdl -ay Th&nel . Then,
in S92, it is_judged whether a defrosting operation is being carried out
in the refRdeRiz uhmeradion aiwitvth may ipemudvigles) g quaglptas 1 it is
judged that a defrosting operation is being carried out, then in 5111, a
deodori zi Agapet-airyatad digmiiayd panede wWisirdlho maad bes dnsttaliesl daoddre zi ng
operatioh is carried out and the current operation is

front part of the refrigerator, for example. Alternatively,

the function of selecting a compartment to be deodorized

may be provided on the display panel. Then, in S92, it is

judged whether a defrosting operation is being carried out

in the respective compartments on the refrigerating side

-or not. If it is judged that a defrosting operation is

being carried out, then in S111, a deodorizing operation

is denied to be performed, so that no deodorizing

operation is carried out and the current operation is

continued.

'This has an effect of preventing insufficient

refrigeration caused by air in the cooling device chamber

for refrigerating flowing into the refrigerator room 7

when the temperature of the air in the cooling device

chamber for refrigerating rises as a result of the

temperature rise of the cooling device 13A by a defrosting

operation. Ewven in such a case, however, a deodorizing

operation may be performed only for the cooling device

chamber. If it is judged in S92 that a defrosting

operation is not being carried out, then it is judged in




continued. This has an effect of preventing insufficient refrigeration
caused by air in the cooling device chanber for refriger a2 ng into
the refrigerator room7 when the tenperature of the air in the cooling
device chanber for refrigerating rises as a result of the tenperature
rise of the cooling device 13A by a defrosting operation. Even in such a
case, however, a deodori zi ng operatioﬁ hay be performed only for the
cooling device chanber. If it is judged in S92 that a defrosting

operation is not being carried out, then it is judged in 26 January 2006 51

S93 whet hesggnwheﬂﬁeffaﬁiﬂ%ﬁ@ﬂ@érm@n&émgarméntge&ﬁigﬁéati ng side is in
t he deodori zing operation node or not. Then, if there is a conpartnent in

the deodor i:ékf'_ﬂ?efi?@iﬁ{;i Oflagode. 3 NeRe i ?ﬁé&gﬁiimg d&BQP&H&ﬂ%B&Qr@% ihgn s

continued. If it 1s judged in S93 that ere 1's nO conpartnent on

ref i gerathgg sife N {Nqlsadord 2 NG AREUAILAN 104G iy 336 2

deodori zing operation is start rigerator room7, SO that the

refrigerat S J € | Z] e Lo Then, in S95
the timer BheFRerin JbFE S tube, AN EEE AL “4L0a SR MY b SRR L o 8D,
time of the ipside fan 14A for refrigerating is started to count. However,

I f ot h._(_-:: i nsT g +’é‘ﬁe‘121A for

If it is judged in S93 that there is no compartmént

) 6h the refrigerating side in the de&dorizing operation
mode, then in S94 a deodorizing operation is started for
the refrigerator rcom 7, so that the refrigerator room

“enters into the deodorizing operation mode. Then, in S95
the timer built in such as a microcomputer for measuring
the operating time of the inside fan 14A for refrigerating
is started to count. However, if the inside fan 14A for
refrigerating is not working at that time, the timer is

- designed pot to count.

Thereafter, in 596, only the damper 15 for
;egulating the flow rate of refrigerated air for thg
refrigerator room, for regulatiﬁg an amount of |
refrigerated air to be supplied to the refrigerator rocom 7,
is opened with adjusting the opening (at 45 degrees, for
example). Also, the deodorizing damper 15DA is opened in
S97. 'Specifically, the opening of the damper 15A for
regulating the flow rate of réfrigerated air for the
refrigerator room is adjusted so that the flow rate of air

passing through the deodorizing device 22A and the flow




refrigerating is not working at that tinme, the tiner is designed not to
count. Thereafter, in 596, only the danper 15A for regul afimatyBe0s6f | ow
rate of refrigerated air for the refrigerator room for regulating an
anount of refrigerated air to be supplied to the refrigerator room?7, 1is
opened with adjusting the opening (at 45 degrees, for exanple). Al so, the
deodori zi ng danper 15DA is opened in By, Specifically, the opening of the
danper 15A for regulating the flowrate of refrigerated air for the
refrigerator roomis adjusted so that the flowrate of air passing through

t he deodorj.zj | 224 P& 0}% 6 0. [

pagsi ﬁ_g ?Lif%tgﬂogﬁgeigg%per q@iﬂ%or é"légu %t?‘ngi t[}%s%l%\?vrrsﬁ%%@%%ﬂg .
Fri t : . , ¢
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refrigeraigroéoggéoﬁgx%gg.Pptained I n advance by confirm ng the opening
S

t hrough such as experi For exanple, according to the refrigerator of

whether the i nsiH® RN TorerTgTadHE 18 GRMRTRg 6. ‘Then, i1
e e A B AR Y r 0 P LG LOET 1050 e
| may be obtained in advance by confirming the opening
througﬁméﬁch as experiments. For example, a;eﬁrding to the
refrigerator of this embodiment, this opening is some 45
degrees. In 598, it is judged whether the inside fan 14A
for refrigerating is operating or not. Then, if the inside
fan 14A for refrigerating is not operating, then in S99
the inside fan 14A for refrigerating is started to operate.
Then, in S100 it is judged whether the operating time of
the inside fan 14A for refrigerating, which is counted by
the timer built in such as armicrocomputer provided in the
contrel unit for controlling the operation of the
refrigerator, has reached the given operating time or not.

It is to be noted here that this timer is provided
for controlling the operating time of the inside fan 14A
for refrigerating. Specifically, the timer counts a period
of operating time of the inside fan 14A for refrigerating
from a decdorizing operation started. The given time is a
time required for all the air in the refrigerator room 7
and around the céoling devide 13A passing through the

deodorizing device 22A. If the volume of air in the




Then, in $100 it is judged whether the operating tinme of the inside fan
14A for refrigerating, which is counted by the tiner buil#6/awayded¢ as a

m croconputer provided in the control unit for controlling the operation
of the refrigerator, has reached the given operating tine or not. It is to
be noted here that this timer is prOV|g for controlling the operating
time of the inside fan 14A for refrigérating. Specifically, the timner
counts a period of operating tine of the inside fan 14A for refrigerating
from a deodorizing operation started. The given tine is a tinme required

for all thpefrigéPatdf F&bmi 9CARE Chrs @ the A0b PLOYNGed1Ee CPPA I ig device
13A passing through the deodorizing device 22A. |If the volune of air in

the 26 Jangasyc@9P8 é&é@érlﬂ@faéﬁmﬁpem&@@dsaﬁ@%dstﬁﬁp@é'4193 devi ce

13Ais 0.3 CUbIC meters, for exanple, then some 1.5 nminutes are

suffici ents pﬁ.‘ppﬁ;@tfﬂ\g 5%;;%% ac#]h&rﬁéls Petl{é‘”lﬂs‘lﬁ f%([a Hl gerating.

Such a spee orization ma | eved Dbecause npers for

regul atin refrigerated air for the conpartnents are
g%%{'er%%%ﬁﬁ& . .

cl osed ex anpéer “15A for regulating the flom1rate of refrigerated

air for the refr rator_room. | n. ot.her, .words | t desi gned t hat onIy a
M ni num r equi re_c#ug: habiTBrl dqpferiaatien iy, é’c? atf’ a‘fq}e

speedy all the dampers for regulating the flow rate of
refrigerated air for the compartments are closed exéeﬁt
the damper 15A for regulating the flow rate of
refrigerated air for the refrigerator rocom. In other words,
it is designed that only a minimum regquired capacity or
space is deodorized; For that reason, a speedy
deodorization may be achieved for the refrigerator room.
Then, if it is judged in 5100 that the inside fan
14A for refrigerating has not operated for the given time,
then the operation returns to 599 to continue the counting
of the operating time. If it is judged in S100 that the
inside fan 14A for refrigerating has already operated for
- the given time, then in S101 the deodorizing damper 15DA
is closed and the counted time by the fimer is reset. It
is to be noted, according to this embodiment, that the
given time is a time required for all the air of the
. cooling device chamber containing the cooling device 13A
for refrigerating passing through the deodorizing device
22A. The given time may be around several seconds to

several minutes. If the volume of air around the cooling




deodori zation may be achieved for the refrigerator room Then, if it is
judged in S100 that the inside fan 14A for refrigerating Hdemuay20per at ed
for the given time, then the operation returns to S99 to continue the
counting of the operating time. If it is judged in 5100 that the inside
fan 14A for refrigerating has already q@pgrated for the given time, then in
5101 the deodorizing danper 15DA is cloSed and the counted tine by the
timer is reset. It 1is to be noted, according to this. enbodi nent, that the
given tinme is atime required for all the air of the cooling device

chanber cogéaiB8engstis 6005i HEbIEVIELeR3A £6P ek BPIECT BhE NGpLRSEL Y
-through the deodorizing device 22A The given tine may be around several

seconds t ofjREVEE ath& Iis £3e fintfﬁhvf$ﬂnfe9£1 a@iﬁ&qﬂafhﬁec Ohd N9 26
January 2006 54 device 13 is 0.05 cubic neters; or exanp e operating

time of thgyigsideasan daAf wer&qﬁfeatdé&or{?% glgjr W a5 sHRC P gs I n

5101, when the deodori Zi ng darper for g 1s close t hen
Dy o2, LOFAEELAELRG SSRELSLED Loty R SELS GRL URASONAG S
e s s A ol SR o8 o 1 gL corel e e
conpr e‘ssor 11, r}{)ccofjé)lng}lsy,alwhen q: Jelmopvt\érsnt I_"t r}:eegru SEH:elci';[é vt%ecqnpart ment s
' flow rate of refrigeratedméir, for regulating an amount of B
refrigerated air supplied to the respective compartments,
are opened at the time of operating the compressor 11, no
odor is allowea to flow into the-respective compartments
of the refrigerator. Hence, an odorless refrigerator with
an image of cleanliness may be obtained. Furthermere, a
deodorizing operation is performed after the termination
of a defrosting operation, and therefore there is no fear
of an offensive smell given off as a result of a
temperature rise in the cooling device chamber just after
terminating a defrosting operation flowing inté the
respective compartments of the refrigerator. Hence, an
odorless refriéerator may be obtained. Still further,
refrigerated air is not allowed to pass through the
deodorizing device 22 while the compressor 11 is operating, -
which may also contribute to preventing a refrigeration
performance from being lowered.
Furthermore, according to this embodiment, the by-

pass channel 21A accommodating the deodorizing device 22




of the refrigerator. Hence, an odorless refrigerator with an inmge of

cl eanliness may be obtained. Furthernore, a deodorizing o¥fdanpiyddfsi s
performed after the termnation of a defrosting operation, and therefore
there is no fear of an offensive snell given off as a result of a
tenperature rise in the cooling device chanber just after termnating a
defrosting operation flowing into the ®Pespective conpartnents of the
refrigerator. Hence, an odorless refrigerator may be obtained. Still
further, refrigerated air is not allowed to pass through the deodorizing

devi ce 22 f@ éf&ﬁéf##%%ﬁ%fséﬁgt]ghécnﬂ5§¥6%#ron1 gguéglfﬁg%ég o contribute

to preventing a re ion  per mance elng | ower ed. Furthernore,

accordi ng L% this enbodijyrent.. the ogyodatlng t he
deodori zi ng d% |Jc%g2r2e alfl%taer€ aZH%GWl%SCI S s?b?r}flu%%réf}ab? at the short

cycle occur eturnin fr| erated aj.r | own of f by the
i nside far '%/e]fJ{:pf gé;%tll' f Ib%o‘fcf %e‘fﬁ n%h Fhere

accomodat i he coolin evi ce 13A f rigerating through the by-pass
channel 21‘;&1 X SGORIPIA TR 1S PGS AT O S or ot i ng. whr &

offensive snells given off fromthe respectlve conpartnents of _the
refri ger at™t Ié‘sﬁﬁ‘f‘?%%tﬁﬁﬂ%’c@ tihethgpass el dddhor Thdg Atlows

efficient manner. Hence, an odorl ess
the coollng device 132 for refrlgeratlng where offensive

smells given off from the respectlve compartments of the

refrigerator easily accumulate to stagnate, to be
deocdorized in an efficient manner. Hence, an odorless
refrigerator with an image of cleanliness may be provided.

Further, according to this embodiment, the
decdorizing operation is tried to be performed as much as
possible even while the compressor 11 is operatirng (in a
refrigerating operation for the compartments such as the
refrigerator room 7, and fhe végetable compartment 9).
This allows offensive smells given off from such as food
stored in the respective compartments to be deodori;ed.
Hence, an odorless refrigerator with an image of
cleanliness may be provided..

Still more, the dampers for regulating the flow rate
of refrigerated air for supplying refrigerated air to fhe
reépective compartments are provided with the opening
adjusting function. Thus, the flow rate of air passing
through the deodorizing device 22A for refrigerating and

‘the flow rate or air passing through the air ducts for



refrigerator with an i mage of cleanliness nay be provided. Further,
according to this enbodinent, the deodorizing operation i Jseeddito be
performed as much as possible even while the conpressor 11 is operating
(ina refrigerating operation for the conpartnments such as the
refrigerator room7, and the vegetable_conmpartnment 9). This allows

of fensive snells given off fromsuch a % o0od stored in the respective
conpartnments to be deodorized. Hence, an odorless refrigerator with an
i mge of cleanliness nmay be provided. Still nore, the danpers for

regul ati nggihyer §4.0W £ S g at & rd D&l %@'f%ée% Vfﬁﬁ@t MSa L 6idAGer at ed

air to the Trespective conpartnents are provi e openlng

adi ust 19 L40PONend WiSer B LAY L000 Plafl T %O_r;aﬁﬁwto Lhrough the

deodori zi rigerating and oW ra e or air passing

throught{kqégi d%%t%tB%E %gr%%nu%r¥e%%é regt%%pp %_rqfr er%;ed air to

t he respe Ve compartnents such rlgéra roon1 are allomed to

becone a I n_othe rd refri erat whi ch ows th
i ed” 1, neuiRt A S, T T o e e e E Ay Al or 1 oom
7 and around the cooli devi ce 13A _for ri_gerati.n sing the
deodor | 71 ARSI O27R rmr.@%tqwq%tﬂ% R e 153
_refrlgera%§qg the  respective conpartnments, nay be provided.

or refrigerating passing the deodorlzlng device 22A for

refrigereting to be shortened while refrigerating the

respective compartments, may be provided.

Furthermdre, almost all of the refrigerated air in
the air ducts for supplying the refrigerated air in the
body 1 of the refrigerator passes through the cooling
device 13A, 13B together with odors. Then, the odors are
easily enclosed between the refrigeration fins of the
cooling device 13A, 13B as a result of the coecling device
13A, 13B getting frosted. Then, these enclosed odors are
given off in the coeling device chamber as an offensive
smell as the settled frost thaws as a result of a
température rise by such as a defrosting operation. For
that reason, according to this embodiment, the by-pass
channel 212, 21B accommodating the deodorizing device 223,
22B is structured so that the short cycle occurs thereby
returning refrigerated air wﬁich is blown off by the
inside fan 14A, 14B to the cooling device chamber
accommodating the coolipg device 13A, 13B through the by-

pass channel 21A, 21B. This allows the cooling device



Furthernore, alnost all of the refrigerated air in the air ducts for
supplying the refrigerated air in the body 1 of the refridamtyrogsasses

t hrough the cooling device 13A, 13B together with odors. Then, the odors
are easily enclosed between the refrigeration fins of the cooling device
13A, 13B as a result of the cooling degi e 13A 13B getting frosted. Then,
t hese encl osed odors are given off in“the cooling device chanber as an
offensive snell as the settled frost thaws as a result of a tenperature
rise by such as a defrosting operation. For that reason, according to this

embodi ment chhiiBe BYwESS ofFf@ndBle 2die) Pd By PecpraPeatihg the deodori zing

device 22A, 22B is structured so that the short cycle occurs thereby

retuUrni NG £eksdRIA Qb thhishs | Sz DLW 0ff; yraher baside fan 14A, 14B

to the cooling device chanber accommodating the cooling device 13A, 13B

through t he.bys , o Thi i ngs slevi ce 26
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to be deo n an éfficient manner. nce, an odorless refrigerator
with an i e of. cleanliness may. be. provided. In this enbodinent, a
description %Ig‘{ e d?%n%%fprcf‘%]e&)%%bdori zing operation performed only on

the In this embodiment, a description has been given of

the deodo:izihg operatipn performed only on the
refrigerating'side- However, a similar effect may be
obtained with a deodorizing operation for the compartments
"on the freezing side such as the freezer 10 as well
{controlling such as the deodorizing device 22B for
freezing and the damper 15DB for regulating the flow rate
of refrigerated air for freezing which are provide inside
the by-pass channel 21B for freezing) by performing the
same control.

Further, according fo this embodiment, the
refrigerator is provided with the compartments arranged at
the front part of the body of the refrigerator for storing
such as food, the two cooling devices installed
respectively in the two different cooling device chambers
which are arranged at the back part of tﬁe body of the
refrigerator for producing refrigerated air in different
temperature ranges for refrigerating the inside of the
respective compartments, and two independent draft air

 ducts for blowing off the refrigerated air in different




refrigerating side. However, a simlar effect may be obtained with a
deodori zing operation for the conpartnents on the freezi ng kmde28i6ch as
the freezer 10 as well (controlling such as the deodorizing device 22B for
freezing and the danper 15DB for regulating the flowrate of refrigerated
air for freezing which are provide inside the by-pass channel 21B for
freezing) by performng the sane cont Pdt . Further, according to this
enbodi ment, the refrigerator is provided with the conpartnents arranged at
the front part of the body of the refrigerator for storing such as food,

the two CopLhpErdeuL&esahfdshablE8ucé&SBECEh Yol BobMenhV@ePillgr ent
cool ing device chanbers Wwhich are arranged at the back part of the body of

the ref i 98481 phe 2LoPEOYSL NBoRELFLAEPL P EshBnLALOES ! eTper at ure

ranges for refrigeratihg the inside o respective conpartnents, and
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absor bi ng dﬁ*%%%ﬁﬁﬂgiggﬁ%f+ﬁ%9p‘%%gﬂg%?ﬂégﬁ%ﬁggggiéé%@%%é%géﬁ% {ﬁ% odor
el ement s a£5¥¥£§ﬁkng unit for decomposing the odor elements absorbed
by the deodorizing fiifér so as to prolong the life of thé :
deodorizing filter, in each of the twec independent draft
air ducts. As alresult, a delicate temperature control may
be achieved for the compartments in different teﬁperatures.
In addition to that, the refrigeration and deodorization
may be controlled individually for thé respective
compartments in different temperatures.

Alternatively, however, the two independent draft
air ducts may be provided, respectively, with by-pass
channels, and each of the by-pass channels is.provided
with a deodorizing device._ In that case, the by-pass
channels are separated from each other, and therefore they
do not affect the fan performance such as the size or
length of the draft air duct of the other. As a result,
the by-pass channel is allowed to be designed with less
restriction. Hence, a low-~cost refrigerator may be
obtained. |

Furthermore, in this embodiment, a description has

been given of the example having two by-pass channels and
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by the deodorizing filter so as to prolong the life of the deodorizing
filter, in each of the two independent draft air ducts. A% Janug0lst, a
delicate tenperature control nmay be achieved for the conpartments in
different tenperatures. In addition to that, the refrigeration and
deodori zation may be controlled individually for the respective
conpartnments in different tenperatures® A ternatively, however, the two

i ndependent draft air ducts may be provided, respectively, with by-pass
channel s, and each of the by pass channels is provided wth a deodori zing

device. | nehaesasss hhe ALRass. gﬁggnsgs 8hg SgPehal Y bham each ot her,

and therefore e an pertornmance su as the size or

| engt h of L, r ft ai.,r _duct .o ul t by=p
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refrigerat obt ai
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fl ow on the refrlgeratlng si de_and the freezing side. Fbmever onIy one
deodor i zi nBre¥fed ahyeEBatiyely ded mitihAasRd yit 135 (dpsiicahte ©

de5|rable to
have the single deodorlzlng device on the air duct section

for refrigerating because odors are liable more to occur
-in air duct section for refrigerating with higher
refrigerating temperatures. 8till alternatively, the
refrigerator may be provided with three or more of the
»'deodorizing devices and by-pass channels. In that case, a
separate deodorization control may be achieved for each
'compartment, and thqs there is no fear of transferring
temperature such as a temperature rise to other
compartments. Hence, a delicate deodorization and a stable
refrigeration may be achieved for each compartment.

VStill aiternatively, in the case of a threewqooling
device-system refrigerator which is provided with three
cooling devices or more, the same effect may be obtained
as that of the two-cooling device-system refrigerator
which is provided with two cooling devices discussed with
reference to Fig. 12 through Fig. 14.

Still further, the refrigerator of the present
invention is designed to be provided with the deodorizing

operation switch for starting/terminating a deodorizing




have t he single deodorizing device on the air duct section for
refrigerating because odors are liable nore to occur in akflagagt20®ecti on

for refrigerating with higher refrigerating tenperatures. Stil
alternatively, the refrigerator may be provided with three or nore of the
deodori zi ng devi ces and by-pass channels. In that case, a separate

deodori zation control may be achi eved fdt each conpartnent, and thus there
is no fear of transferring tenperature such as a tenperature rise to other
conpartments. Hence, a delicate deodorization and a stable refrigeration

Ty be achpuedeioh coh FYBAILEY uaiddy 4R NALUEldend n the case of a

three-cooling device-systemrefrigerator s provided with three

cooling deybeesqBtaliBE e whiEy SAToRL  EhL HEL P, OBLALDSH aas that of the

t wo- cool i ng device-systemrefrigerator Ich rs provided with two cooling
devi di. it h t ig. 12 th h Fig. 14. Still
further, t HEUBSEE IS DonlFAPIGRCE, e Thfle dScLrtfo Moot fe PERKIERY be
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convenient. refrigerator, which allows the user to control a_. deodorizing
3t

operation REHE SHRE RTINS HIRAGYIRY Take (d80deet2edr YRIR ¢ her

provi ded mﬁif t he_sel ecti on . .
~ allows the user to select a compartment for deodorization

ésmhe/she desires. Hence, a user-frieﬁ&if convenient
refrigerator, which allows the user to specify a
compartment to be deodorized, may be provided.

In the fourth embodiment, a description has been
given of the deodorizing operation switch and the
selection switch which are to be provided. Alternatively,
the deodorizing operation switch and the selection switch
may be applied to the refrigerators discussed in the first
embodiment to the third embodiment as well. In that case,
a user-friendly convenient refrigerator, in which a
deodorizing operation is allowed to be performed as the
user desires, may be provided. Furthermore, the user is
allowed to select a compartment to be deodorized as he/she
desires. Hence, a user-friendly convenient refrigerator,
in which the user is allowed to specify a compartment to

be'deodorized, may be provided

The effects of the refrigerator according to the

present inventicn may be summarized as follows.




switch for selecting a conpartnent to be deodorized, which- allows the user
to select a conpartnment for deodorization as he/ she desi r et Jaery@els a
user-friendly convenient refrigerator, which allows the user to specify a
conpartnent to be deodorized, may be provided. In the fourth enbodinent, a
description has been given of the deodorizing operation switch and the
selection switch which are to be provi &U. Alternatively, the deodorizing
operation switch and the selection switch nmay be applied to the
refrigerators discussed in the first enbodinent to the third enbodi nent as
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characteri zed_by |nclud|n t he ﬁlurallty of compartnents, which is

provi ded ifoefe F?%H?Oo{%ﬂﬁ Vite- pHHCRILT NPT }}ﬁﬁr%?thefor storing

such as
cooling device chamber provided in the back part of the

body of the refrigerator, for producing refrigerated air

for refrigerating the plurality of compartments; the
inside fan, which is instailed in the cooling device
_chamber, for blowing off the refrigerated air produced by
the cooling device to the plurality of compartments; the
draft air duct, which is a passage of air flow of
refrigerated air to be blown off forcibly by the inside
fan to the plurality of compartments:; the damper, which is
installed in the draft air duct, opening/closing so as to
allow/prevent the supply of the refrigerated,air to the
ﬁlurality of compartments; the by-pass channel, which is
provided in the draft air duct betweer the damper and the
cooling device and used for returning the refrigerated air
produced by the cooling device to the céoling device:; and
the deodorizing device, which is installed insidé the by-
pass channei, for deodorizing the refrigérated air to be
supplied to the plurality of compartments. Then, the
damper is closed so that the refrigerated air inside the

draft air duct between the damper and the cooling deviqe



food; the cooling device, which is installed in the cooling device chanber
provided in the back part of the body of the refrigerator26foarygétéduci ng
refrigerated air for refrigerating the plurality of conpartnents; the
inside fan, which is installed in the cooling device chanber, for bl ow ng
off the refrigerated air produced by the cooling device to the plurality
of compartnents; the draft air duct, ®dch is a passage of air flow of
refrigerated air to be blown off forcibly by the inside fan to the
plurality of conpartnments; the danper, which is installed in the draft air

duct, openjp %ﬂ:?ﬁ ' O SEoPéiﬁf¥ ) O%Qrﬁ%,e%?% gggéxgﬁgi Y Ys %%{]&%# gerated

air to the plurality of conpartnents; "t annel’,

provided in,the draft_air_duct between, the danper.and_th cppling device
Bnd used TortrEhErhEletattEe FEE SR cd e R e ISt S Re Y b ctB8 ol g devi ce

to th ' devj ce; d he d | zL ng, devi which |s installed
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supplied to the plurality of coppartnents. Then, the danper_is closed so
That the rEorehule: b aidh e GRSt Thl By davTon RY mettant t FeSdanper  and
t he cooling device 26 January 2006 62 is blown off forcibly to the by-pass
channel .. Ashsidecstan. Henceh@ demdoddZdngy efiteqt maye benddeisyedhddk by

t he -~danpers including the cooling device chanber is to pass .
a short time. Thus, an odorless refrigerator in which an

.offensive smell wiii”ﬁot be supplied to the respective
compartments even if the dampers are opened.

The refrige:ator according to a next embodiment of
the preéent invention is characterized that the
deodorizing dewvice includes the deodorizing filter for
absorbing odor elements, and the refreshing unit for
decomposing the odor elements absorbed by the deodorizing
filter so as to prolong the life of the deodorizing filter.
As a result, the filter life may be prolonged, which can
save a lot of trouble over changing filters. Hence, an
odofless and low-cost refrigerator may‘be providedi

The refrigerato; according tec a next embodiment of
the present invention is characterized that the
deodorizing filter includes titanium oxide which is a
'photocatalyst, and the refreshing unit includes light
emitting.diode which emits ultraviblet rays. As a result,
a highly-reliable and low-cost deodorizing device may be
obtained. Hence, an cdorless highly-reliable and low-cost

refrigerator may be provided. In addition to that, the




forcibly through the deodorizing device by neans of the inside fan. Hence,
a deodorizing effect may be achieved in a short tinme. Thu2sJaaary@0dr | ess
refrigerator in which an offensive snell will not be supplied to the
respective conpartnents even if the danpers are opened. The refrigerator
according to a next enbodinent of the present invention is characterized
that the deodorizing device includes B’ deodorizing filter for absorbing
odor elenents, and the refreshing unit for deconposing the odor el enents
absor bed by t he deodorizing filter so as to prolong the life of the

dEOdor'Z'nQe%kib@fatoéslé LeSH:La igebéﬁb%grmbfé XmPEeBVQLQQQQ atWhi ch

can save a lot of trouble over changi ng ters nce ess and
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Fef roshi ng uni ¢ ‘Fn%%%%i?&%ﬁ ket Bict ekt SRkealites 256 ol et

be” “obt ai nilfE Phhgen® Al re"%f’%*ﬁ?’%‘f??z%%%?i U TR cERTETEAT ger al o
ol ohedtt F%a%ﬁﬁ%%%é'fﬁ#‘r»ﬁ% A A S OUT TR VIR 1 cohing uni ¢

such as a bl a
bhsf&é 1éﬂhigher than air resistance in the draft air duct

for supplying the.refrigerafed air to the plﬁrality of
compartments so that the refrigerated air is not easily
supplied to the by-pass channel in the case of opening the
damper for allowing the supply of the refrigerated air to
the plurality of compartments. As a resulit, the
deodorizing device causes no air resistance in the air
ducts while a refrigerating operation is being carried out.
Hence, a refrigerator having a deodorizing effect without
causing insufficiency in refrigeration may be obtained.
The refrigerator according to a next embodiment of
the present invention is characterized'by ihcludinglthe
deodorizing damper, which is installed in the by-pass
channel, for requlating a flow rate 6f the refrigérated
air, so that the refrigerated air is not'supplied to the
by-pass channel while a refrigerating operation is being
carried out. As a result, the resistance of air passing
through the by-pass channel may be regulated by the
deodorizing damper, which means that the air resistance is

not required to be high in the by-pass channel. TFor that




The refrigerator according to a next enbodi nent of the present invention
is characterized that air resistance in the by-pass channgdJamawi2fd§ t he
deodori zing device inside is higher than air resistance in the draft air
duct for supplying the refrigerated air to the plurality of conpartnents
so that the refrigerated air is not ea%i y supplied to the by-pass channel
-in the case of opening the danper for "all ow ng the supply of the
refrigerated air to the plurality of conpartnments. As a result, the
deodori zing device causes no air resistance in the air ducts while a
refrigeratr8gsoner hé OlebS16£1 Hin§a0EVE8e Othd tHENGE-pasEebhhfgeat or having
a deodorizing effect without causing insufficiency in refrigeration may be

obtai ned. Jpg ALi6w88" B Obe a6 LM T Pled Oafid gL 1 GHOQ A, B 1855 the present
i nvention is characterized by including the deodorizing danper, which is
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result, the resistance ai r passing through the by-pass channel may be

regul ated by th d 7] | ch means that .the. air, resistance
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channel is installed independently of the draft air duct.

As a result, the by-pass channel is allowed to be provided
independently. In that case, the by-pass channel does not
“"influence on the fan performance of the draft air ducts
such as the size and length of a draft air duct. Thus, the
by-pass channel is allowed to be designed with less
restriction. Hence‘a low-cost refrigerator may be obtained.
The refrigerator according to a next embodiment of
 the preéent inveﬁtion is characterized by including the
pPlurality of draft air ducts for supplying the
refrigerated air to the plurality of compartments; and the
opening adjustable damper, which is installed in at least
one of the plurality of draft air ducts, for regulating
the flow rate of the refrigerated air. Then, the opening
of the opening adjustable damper is adjusted so that the
flow rate of refrigerated air passing through the by-pass
channel and the flow rate of refrigerated air passing
through the draft air duct having-the opening adjustable

damper inside become the same. As a result, offensive




are allowed to be sinplified and designed with less restriction. Hence, a
highly-reliable refrigerator may be obtained at a | ow cos#6Jamag 2006
refrigerator according to a next enbodi nent of the present invention is
characterized that the by-pass channel s installed independently of the
draft air duct. As a result, the by-pass channel is allowed to be provided
I ndependently. In that case, the by- pa§§5channel does not influence on the
fan performance of the draft air ducts such as the size and length of a
~draft air duct. Thus, the by-pass channel is allowed to be designed with

less T estoheiiongibeRcasa A% C0atn  £6 T EIGE 2 P5xdBY ReRDt ai ned. The

refrigerator according to a next enb I ment present invention is
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the refriger ura conpartnents openi ng
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offensive 21'?13 Ja?.‘“l.nll'JaJ{ OeOGGompartments such as the refrigerator room
‘and aréﬁrd the cooling device for refrigerating passing
the decdorizing device for refrigerating is allowed to be
shortened.
The refrigerator according to another embodiment of
the present invention is characterized that a
refrigerating operation is not started while a defrosting
operation is being carried out. Thenf a deodorizing
operation is started before starting the refrigerating
operaticon by supplying the refrigerated air to the by-pass
channel in either case of in a defrost operation and after
a defrosting operation. As a result, when the dampgrs for
regqulating the flow rate of refrigerated air, for
regulating an amount of refrigerated air supplied to the
respective compartments, are opened at the time of |
operating the compressor 11, no odor is allowed to flow
into the resgspective compartments of the refrigerator.
Hence, an odorless refrigerator with an image of

cleanliness may be obtained. Furthermore, a deodorizing

foperation is performed after the termination of a




snells given off fromsuch as food stored in the respective conpartnents
are allowed to.be deodorized while ‘a refrigerating oper at Polmiagy 2Be6 ng
carried out. Hence, an odorless refrigerator with an image of cl eanliness
may be provided. In addition to that, the tinme required for all the air
in the conpartnents such as the refrigg&gtor room and around the cooling
device for refrigerating passing the deodorizing device for refrigerating
is allowed to be shortened. The refrigerator according to another

enbodi nent of the present invention is characterized that a refrigerating

operation @efpettshgr bperdbibR, daflel tRELEPEre OBRERLT 98 1§ PELPUoEALKI €d
out. Then, a deodorizing operation is started before starting the

refrigeratbfgenopet abhoOD1 byi6RPbyE Ngs ther i 81t 96k ak efe@bbrb Puthe by-pass
channel in either case of in a defrost operation and after a defrosting
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refrigerated air, for regulating an anount refrigerated air supplied to
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| o The refrigerator according to a next embodimenémbf
the present invention is characterized by further
including the deodorizing operation switch for
starting/terminating a deodorizing operation. As a result,
‘'a use-friendly convenient refrigerator, which alleows the
user to control a deodorizing operation as he/she desires,
may be provided.
| The refrigerator according to a next embodiment of
the present invention is characterized by further
'including the selection switch for selecting one of the
plurality of compartments to be deocdorized. As a.result,
the user is allowed to select a compartment for
deodorizafion as he/she desires. Hence; a user-friendly
~ convenient refrigerator, which allows the user to specify
a compartment to be deodorized, may be provided.
The refrigerator according to another embodiment of
the present invention is characterized by including the
plurality of compartments which is provided in the front

part of the body of the refrigerator, for storing such as




i

66 defrosting operation, and therefore there is no fear of an offensive
snell given off as a result of a tenperature rise in the &obhiayg0evi ce
chanber just after termnating a defrosting operation flowing into the
respective conpartnents of the refrigerator. Hence, an odorless
refrigerator may be obtained. The refr%ggrator according to a next

enbodi nent of the present invention is characterized by further including
t he deodori zing operation switch for starting/ term nating a deodori zi ng
operation. As a result, a use-friendly convenient refrigerator, which

al l ows thefouder the ensteeblangdeadoiésnNgwARehahireniagstheisheideshees, my
be provided. The refrigerator according to a next enbodi nent of the

present inegaBki pArtSoghahachesizes EMefHékbi?erE@6£9dk89 bbeaagliqgti on
switch for selecting one of the plurality of conpartnments to be

deodori zedreAg; gerasulit airt If #8LEetsndl toMEdrhpupelesh ascpgpartment for
deodori zation as he/she desires. Hence; a user-friendly convenient
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deodori zed, nmay be provided. The refrigerator according to anot her
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plurality of” conpartnents e front he body

of the ref&é@f&@éoforfﬁﬁoéiﬁgiégks%ﬁg géfrigerated air in different

temperature ranges produded by the two cooling devices
independently to different compartments with different
temperatures of the plurality of compartments; and the
deodorizing device. Then, the deodorizing device includes,
the deodorizing filters, which are provided in the two.
separate draft air ducts, for absorbing odor elements, and
the refreshing units for decomposing the odor elements
absorbed by the deodorizing filters so as to prolong the
lives of the decdorizing filters. As a result, a delicate
temperature control may be achieved for the compartments
in.diffefent temperatures. In addition to that, the
refrigeration and deodorization may be controlled
individually for the respective compartments in different
temperatures.

The refrigerator according to a next embodiment of
the present invention is characterized by including the
‘by-pass channels provided, respectively, in the two
individual draft air ducts:; and the deodorizing devices

installed, respectively, in the by-pass channels. As a




26 January 2006 67 food; the two cooling devices, which are installed in

- the back part of the body of the refrigerator, for pr oduc inlgnuary@p@s ger at ed
air in different tenperatures so as to refrigerate the plurality of
conpartments; the two separate draft air ducts corresponding to the two
cooling devices for blow ng off the r%ggigerated air in different

t enperature ranges produced by the two oling devices independently to
different conpartnments with different. tenperatures of the plurality of
conpartnents; and the deodorizing device. Then, the deodorizing device

i ncl udes, régslgeoéﬂélgyngaégléﬁaﬁnem@' EPeaiﬁdQﬁQf{aQﬁ’Q bB LhEnt¥enepeparate

draft air ducts, for absorblng odor elenents, and the refreshing units for
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t enper at ur'es. rlge?a neft °6f t he
present inyeniion.is, acterized. |ncI ing the s channels

D ovt ded. | SEtert B O 6 e YaoR s Henther B cox PR o and the
deOdorIZIrgéfkﬁgéEator may be cbtained.

The invention being thus deécribed, 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.




install ed, respectively, in the by-pass channels. As a 26 January 2006 68
result, the by-pass channels are independent of each ot her 26 Jagmart 28d¢er ef or e
they do not affect the fan performance such as the size or length of the
draft air duct of the other. For that reason, the by-pass channel is
allowed to be designed with less restrjction. Hence, a | ow cost
refrigerator may be obtained. The inventfon being thus described, it wll
be obvious that the sane may be varied in many ways. Such variations are
not to be regarded as a departure fromthe spirit and scope of the

i nventi on, waad akl cidehedmedi.fi cati ons as woul d be obvious to one skilled
in the art are intended to be included within the scope of the follow ng

claims. 261lJanuanyréfPbgéPa¥bat chmpshaingd is: 1. Arefrigerator
conprising: a plurality of conpartnents, which is provided in a front part

of a body of heargfutgpieyobe SofipatohbiiflsUlcSil My RagqoLyNg device,
I evi rded In

which is installed in a cooling ce chanber prov a back part of

the body ofrbhe phastrbges abQdy 3PrtﬂéOggf£fgef§%éfgef§£egtoi£n50§uch
as food:

a cooling device, which is installed in a cooling
device chamber provided in a back part ofufhe body of the
refrigerator, for producing refrigerated air for
refrigerating the plurality of compartments:

an inside fan, which is installed in the cooling
device chamber, for blowing off the refrigerated air
produced by the cooling device to the plurality of
compartments;
| a draft air duct, which is a passage of air Fflow of
refrigerated air to be blown off forcibly by the inside
fan to the plurality of compartments;

a damper, which is installed in the draft air_duct,
opening/closing so as to allow/prevent a supply of the
refrigerated air to the plurality of compartments:

a by-pass channel, which is provided in the draft

. air duct between the damper and the cooling device and
used for returning the réfrigerated air produced by the
cooling device to the éooling device: and

a deodorizing device, which is installed inside the

Jhy-pass channel, for deodorizing the refrigerated air to




refrigerating the plurality of conpartnents; an inside fan, which is’
installed in the cooling device chanber, for blowi ng of f 2dJeremRPléger at ed
air produced by . the cooling device to the plurality of conpartnents; a
draft air duct, which is a passage of air flow of refrigerated air to be
bl own off forcibly by the inside fag o the plurality of conpartnents; a
danper, which is installed in the draft air duct, opening/closing so as to
all ow prevent a supply of the refrigerated air to the plurality of
conpartments; a by-pass channel, which is provided in the draft ,air duct

bet ween tdeswiappbsd angl e mamyleafcgo@grtmf or returning the
evi

refrigerated air produced by the cooling ce to the cooling device; and
a deodorizin ' WhI is installed.insi he y-pass channel, for
deodori zi ng gH§§¥g)rFé§ga§%3Kg?rw 026 34 ﬁ%?gfﬁédglf%ebgyéﬁﬁﬁiied to the

pl ural i ty,pf.compar fOBNt S, epdari zi.ng er, which is installed in the
by- pass %haenﬁelrf?ilf%r ré'%&l“gt?n’gp% oW ?gf‘%@eoffetfﬁég%‘-fltﬁdg?rléf ed air, so

that theg,rgfJd ggrated ajJt. . 8408 supplie t he by:-pass channel while a
refrigerating opera%ﬁ%%k%gkggi%%régfgfgdg@%%fe gPeFﬁeﬁﬁ%Iﬁﬁﬁper i s closed

SO that cilife1’ &hil9es Aled:ghlalNff dpcthe: H Afd h2lihgdUe! 20! wgen the

wherein the damper is closed so that the
refrigerated air inside the draft air duct between the
damper and the cooling device is blown off forcibly toc the
by-pass channel.
2. The refrigerator of claim 1, wherein the deodorizing
device includes,

a deodorizing filter for absorbing odor elements,
and

a refreshing unit for decomposing the odor elements
absorbed by the deodorizing filter so as to prolong a life

of the deodorizing filter.

3. The refrigerator of claim 2, wherein the deodorizing
filter includes a titanium oxide which is a photocatalet,
and

wherein the refreshing unit includes a light

- emitting diode which emits ultraviolet rays.




danper and the cooling device is blown off forcibly to the by-pass
channel. 2. The refrigerator of claim 1, wherein the deodo?4Jzivay 200evi ce

i ncl udes, a deodorizing filter for absorbing odor elenents, and a
refreshing unit for deconposing the odor elenments absorbed by the
deodorizing filter so as to prolong a kife of the deodorizing filter.. 3.
The refrigerator of claim2, wherein the deodorizing filter includes a
titani um oxi de which is a photocatal yst, and wherein the refreshing unit
includes a light emtting diode which emts ultraviolet rays. 26 January
2006 71 4. The refrigerator of claim1, wherein air resistance in. the
by- pass clannel Thavicedrtiherd¢éodobitz icdgiteVd cavhdnesindaiirs deglarandan air
resistance in the draft air duct for supplying the refrigerated air to the
pl uralityiaf theomgaparenchanpelhahvihe g Ggesdaieidkiaig deringt easily
supplied to the by-passchannel in a case of opening the danper for

al l owi ng theisePalsy nafghkhe thahl ager #eed stidndd i Rvdlat=ait taawfduct
conpartments. 5. The refrigerator of claiml, wherein the by-pass channel

is instal kgd LgpAAdENthY ebrihgedhdblh dilr A ithe plurality of

" - compartments so that the refrigerated air is not easily

supplied to the by-pass channel in a case of opening the
damper for allowing the supply of the refrigerated air to

the plurality of compartments.

3. The refrigerator of claim 1, wherein the by-pass

channel is installed independently of the draft air duct.

6. The refrigerator of claim 1, comprising:

a plurality of draft air ducts for supplying the
refrigerated air to the plurality of compartments; and

an opening adjustable damper, which is installed in
at least one of the plurality of draft air ducts, for
regulating a flow rate of the refrigerated air:

wherein an opening of the opening adjustable damper
is adjusted so that a flow rqte of refrigerated air
passing through the by-pass channel and 4 flow rate of
refrigeratéd air passing through the draft air duct having

the opening adjuastable damper inside become the same.




.6., The refrigerator of claimi1, conprising: a plurality of draft air ducts
for supplying the refrigerated air to the plurality of coffarer@diés: and
an openi ng adj ustabl e danper, which is installed in at | east one of the
plurality of draft air ducts, for regulating a flowrate of the
refrigerated air; wherein an opening of .the opening adjustable danper is
‘adjusted so that a flowrate of refri efated air passi ng through the
by-pass channel and a flow rate of refrigerated air passing through the
draft air duct having the opening adjustable danper inside becone the
same. 26 January 2006 72 The refrigerator of claim1, wherein a
refrigerating operation is not started while a defrosting operation is

bei ng carfiied odhe ARE-YHELSES e 217k Ng ion_i tarted before
starting the refr?geraf?%g opefg??oﬁg %hs%pr§?ﬁé§%he r?% ??85?2%88 air to
t he by-pagpeelafdg! 15NnEft e Rk 7.l frost operation and after a
defrostingﬁgperatﬁoﬁ% %S%hggégféﬁgggg 8rgoﬁegfgfﬁiﬂg EH?FﬁgFogoﬁﬁrising a
deodori zi Rgs; RRELAF-P0a S¥hL €Ny {@r starting/term nating a deodorizing '

operation. %~ The refrigerator of claim8. conprising a selection swtch
for selecting Ovﬂ?eloéir; rhe &’éo%o%iéi’ngofoﬁgr %{ctmrmfss Sstatlzgtgg ggggf:’é' zed.
starting the refrigerating operation by supplying the

refrigerated air to the by-pass channel in either case of

in a defrost operation and after a defrosting operation.

8. The refrigerator of claim 1, further comprising a
deodorizing operation switch for starting/terminating a

deodorizing operation.

SRR The refrigerator of claim;s, comprising a selection
switch for selecting one of the plurality of compartments

to be deocdorized.

10. A refrigerator comprising:

a plurality of compartments, which is provided in a
front part of a body of the refrigerator, for storing such
as food;.

two cooling devices, which are installed in a back
part of the body of the refrigerator, for producing
refrigerated air in different temperatures sc as to

refrigerate the plurality of compartments:;




10. A:refrigerator conprising: a plurality of conmpartnents, which is’
provided in a front part of a body of the refrigerator, f&Jasao2fiég such
as food; two cooling devices, which are installed in a back part of the
body of the refrigerator, for producing refrigerated air in different
tenperatures so as to rﬁrimﬁmethﬁylmahtyofcmmaﬂneMsh 26
January 2006 73 two separate draft aif ‘ducts corresponding to the two
cool ing devices for blowing off the refrigerated air in different
tenperature ranges produced by the two cooling devices independently to

di fferent conpamorenigaradd diff efEntaierPesat s SSoditderd wal ity of
conpartnents; and a deodori zing device; wherein the deodori zi ng device

i ncl udes, twoleedQring EeviddLror Wi &Ry P %Qeﬁef?@%ﬁa{é@ apFparate

draft air ducts, for absorbing odor el enents, and refreshing units for

deconposiing dilFeeadot Q'e&i@l‘a%ux%b%rﬁf&; ergd]%tg@_?‘%prgl;' ng.dilters so as to
ers. . . e

prolong lives of the deodorizing fi refrigerator of claim

110, CcoMidodiing dA%ilass inRYslaR 1YY P di FASRER I VG Yardibdidle two
i ndi vidual draft air ducts; and
with different temperatures of the plurality of
compartments; and
a deodorizing device:
wherein the deodorizing device includes,
deodorizing filters, which are provided in the two
separate draft air ducts, for absorbing odor elements, and
refreshing units for decomposing the odor elements

absorbed by the deodorizing filters so as to prolong lives

of the deodorizing filters.

;}_ The refrigerator of claim ﬁb; comprising:

by-pass channels pfovided, respectively, in the two
individual draft air ducts; and

deodorizing devices installed, respectively, in the

by-pass channels.

R The refrigerétor of claim 2, wherein air resistance
in the by-pass channel having the decdorizing device
inside is higher than air resistance in the draft air duct
for supplying the refrigerated air to the plurality of

compartments so that the refrigerated air is not easily




deodori zi ng devices installed, respectively, in the by-pass channels. The
refrigerator of claim2, wherein air resistance in the by-#dewmayieitnel
havi ng the deodori zing device inside is higher than air resistance in the
draft air duct for supplying the refrigerated air to the plurality of
conpartments so that the refrigerated_air is not easily 26 January 2006 74
supplied to the by-pass channel in a ddse of openi ng the danper for
all'owi ng the supply of the refrigerated air to the plurality of
conmpartments. 13. The refrigerator of claim2, further conprising a
deodor i zi g glErEE to WHE oy SpadstShdeted Nifhe byspaSE o;géﬁﬂﬂs' t?é.or
regulating a flowrate of the refrigerated air, so that the refrigerated
“air isn | ¢ = I [ - L gerati operation
e i M L er i Ler PRl L

is being carried out. The Tefrigera - pass

channel 48,4 j the draft air duct. :15. The
f%élﬁﬁﬁ%ﬁgﬁkgggﬁcoﬁ%ns#%%ﬁgs

refrigerator a plurality of draft air ducts for
supplying the refrigerated air to the plurality of conpartnents; and an
openi ng adj ustabl-e danper, which is installed in at | east one of the

pIuralltisgf d&%ktrgkgi%%%% brf%& claim 2, further comprising a

deodorizing damper, which is installed in the by-pass

channel, for regulating a flow rate of the refrigerated
air, so that the refrigerated air is not supplied to the
by-pass channel while a refrigerating operation is being

carried out.

14, The refrigerator of claim 2, wherein the by-pass

channel is installed independently of the draft air duct.

:_Jﬁ. The refrigerator of claim 2, comprising:
a plurality of draft air ducts forisupplying the
refrigerated‘&ir to the plurality of compartments; apd
an opening adjustable damper, which is installed in
at least one of the plurality of draft air ducts, for
-regulatingAa,flow rate of the refrigerated air:
| wherein an opening of the opening adjustable &amper
is adjusted so that a flow rate of refrigerated air
passing through the by-pass channel and a flow rate of
.refrigerated air passing fhrough the draft air duct having

the opening adjustable damper inside become the same.



regulating a flowrate of the refrigerated air; wherein an opening of the
openi ng adj ustabl e danper is adjusted so that a flow rat e2ofmesf2fféger at ed
air passing through the by-pass channel and a flow rate of refrigerated
air passing through the draft air duct having the opening adjustable
danper inside beconme the sane. 26 January 2006 75 16. The refrigerator of
claim?2, wherein a refrigerating opergﬁ?on Is not started while a
defrosting operation is being carried out; and wherein a deodori zing
operation is started before starting the refrigerating operation by
supplying the refrigerated air to the by-pass channel in either case of
In a defrost operation and after a defrosting operation. 17. The

rofri gerabor ol AEA GLMeT EURIIT 59§, 62000 L 2L 0B ODELILL gD Svi Lo

for starting/termnating a ori zing operation.

claim 3, wherai if.resis im the by:pass channel having the

deodori zi ng evilrbcrg isl nrgﬁdeél S el'%h"g%li] an %‘ig)fr?%’g}%?a%%r?ﬁl?ﬁelﬁraft air
duct fon | yj.ng. the refrigerated air to the plurality of conpartnents
so.t hat tt}?é' ef%%fg}glrea eod'{tg'l ra‘ﬁig not easily supplied to the by-pass channel

in a case of og&pin t he . . . .
: erelin a deodorizing operation is started before

starting the refrigerating operation by supplying the
refrigerated air to the by-pass channel in either case of

in a defrost operation and after a defrosting operation.

A7, The refrigerator of claim 2, further comprising a
deodorizing operation switch for starting/terminating a
deodorizing operation.

18. The refrigerator of claim 3, wherein air resistance -
in the by—ﬁass channel having the deodorizing device
inside is higher than air resistance in the draft air duct
for supplying the refrigerated air to the plurality of
compartments so that the refrigerated air is not easily
supplied to the by-pass channel in a case of opening the
damper for allowing the supply of the refrigerated air to

the plurality of compartments.

19, The refrigerator of claim 3, further comprising a
deodorizing damper, which is installed in the by-pass
channel, for regulating a flow rate of the refrigerated

air, so that the refrigerated air is not supplied to the




danper for allowing the supply of the refrigerated air to the plurality of
conpartnments.- :19. The refrigerator of claim3, further co¥Mpansiyifisa
deodori zi ng danper, which is installed in the by-pass channel, for
regulating a flowrate of the refrigerated air, so that the refrigerated
air is not supplied to the 26 January 20P6 76 by- pass channel while a
refrigerating operation is being carried out. ABSTRACT REFRI GERATOR An
odorless refrigerator (1) with a deodorizing function free from
insufficient refrigeration, which is provided with a deodori zing device
(22) oper ablyepaisshchantabl ehideodoreZirigeRatiagnBpeeat@bnais0B8ihiyme,
sinply structured, small-sized, and provided at a |ow cost. The
refrigeratoarfigdi aatudes a draft air duct (19A, 20A) as a passage of
refrigerated air blown off forcibly by an inside fan (14) to the
conpartments (8,9,10) a danper (15A 15B,15C) in the draft air duct

(19A, 20A) and opens/closes to allow prevent the supply of refrigerated air
to the conpartnments (8,9,10) a bypass channel (21) in the draft air duct
(20A) between the danper (15A 15B,15C) and a cooling device (13) for
returning refrigerated air fromthe cooling device 13 for returning
refrigerated air fromthe cooling device (13) to the cooling device, and
deodori zing device (22) in the by-pass channel (21) for deodori zing
refrigerated air supplied to the conpartnents (8,9,10). The refrigerated
‘airinside the draft air duct (19A, 20A) between the danper (15A 15B, 15C) -




and the cooling device (13) is forcibly blown off through the bypass-
channel (21) by closing the danper (15A, 15B, 15C). 26 January 2006
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ABSTRACT
REFRIGERATOR

An odorless refrigerator (1) with a deodorizing function free from insufficient
‘refrigeration, which is provided with a deodorizing device (22) operable with a stable
deodornizing performance for a long time, sumply structured, small-sized, and provided at

“alow cost. The refrigerator (1) includes a draft air duct(19A, 20A) as a passage of

refrigerated air blown off forcibly by an inside fan (14) to the compartments (8,9,10) a
damper (15A,15B,15C) in the draft air duct (19A,20A) and opens/closes to allow/prevent
the supply of refrigerated air to the compartments (8,9,10) a bypass channel (21) in the
draft air duct (20A) between the damper (15A,15B,15C) and a cooling device (13) for
returning refrigerated air from the cooling device 13 for returning refrigerated air from the
cooling device (13) to the cooling device, and deodorizing device (22) in the by-pass
channel (21) for deodorizing refrigerated air supplied to the compartments (8,9,10). The
refrigerated air inside the draft air duct (194, 20A) between the damper (15A,15B,15C)
and the cooling device (13) is forcibly blown off through the bypass channel (21) by
closing the damper (15A,15B,15C). '

FIG. 1




