26 January 2006 | REFRI GERATOR BACKGROUND OF THE I NVENTION 1. Field of
the Invention The present invention relates to a refrigerat®lpdifded 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 is 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 déﬁﬁﬂi‘t&ﬁwmy- pass channels and a main i
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 flomnng into for refrlgeratlng Hence, a problem of 26
January 2006Field 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 refrigeration may be solved. Odor given 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, |itokeragtivearofef Ergar 8bb@mhy alikpiedsktoyB& pgupRki €d to the
main circulating air duct,,... which has posed a problem of causing an

extrenel y GasabireeaBle shefinl gReAl ¥80 bBehNehkCABOE! b¥Cth@MRAG[FRALS in the
fridge- freezer. Further, a deodorizing operation which iIs carrred out

whi l e the g@g@ﬁeﬁgobu{soﬁotoﬁpgfaikpgtﬁgsSﬁggiegfaodhggpggature rise in the
respective conpartnents in the fridge-freezer, which s another problem

This is. |erapkberrilr 85, otherPEobhCototehathLRd A0 ARIN S4E, AT ENGNCed
performance of deodorization and a secured perfornance 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 deconposing efficiency, and in the end, ozone may flow back into

t he

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 conpartnments of the fridge-freezer to have deodori zi ng
devi ces i nsed&irigeraniahl athehei samkatiing.ai In daddstion t@utlatg the

refri
Then,

gerated air to the respective conpartments in the fridge-freezer
i f daedderiznggdagvies asesi babakl eghishalk thebei aeubapbraqai r ducts

for guiding refrigerated air into the respective conpartnents in.the
fridge-frepgen, aeb@oizifycestegsve oWl Acci Sz BeSi S8Balvd e £O6dr has

been

rai sed as well. Especially, in the case of branching off by-pass

channel s fhafiyt peafBi br 666 CULALERLL R, 16565 105 BBEoRYLREAE Of Pproviding
~the by- pass channels in all the circulating air ducts,. then the nunber
of branchegdeeifighéydushd B CthdCiR@sed O¥e Sy PYORCHalk 1REoP¥RRAESS

. channels. This requires a. |arger

refrigerator 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




space for arrangenent. As a result, the size or capacity of ‘a conpartnent
such as a refrigerator roomor a freezer 26 January 2006 42633mpgdfféred to
be reduced, or alternatively, a large-sized refrigerator may have to be
requi red, which has posed another problem SUMVARY OF THE | NVENTI ON
Exanpl e enbodi nents of the present invention may obtain a refrigerator
which is provided with a deodorizing function for deodorizing the snell of
such as food and allowed to be free frominsufficient. refrigeration.

Exanpl e ersodiewpriredoftot be rpdesenl brvaNidedha¥ayePt ahn 18 g8l gerat or
which is provided wth a deodorizing device usable w thout "l osing the

deodoriziugfpégbmaWBWCﬁa&Oha&el@ngéiE&quE%%HP'ﬁhﬁ&ﬁoﬂégﬁpbéedpf the
present invention may al so obtain a highly reliable refrigerator with no

fear of amnorhse- pebbBied.harnful influence on such as food. Exanple
enbodi nents of the present invention nmay obtain a sinply-structured
refrigerator, which is allowed to deodorize all the conpartnents. Exanple
enbodi ments of the present invention may obtain a small-sized ..and

| ow-cost refrigerator, 26 3ampuaky 3p06yB %ﬁg@&g&g to one aspect of the

present invention, there is provided a réfrigerator conprising: a
plurality of conpartnents,

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.




which is provided in a front part of the body of the refrigerator, for
storing such as food; a cooling device, which is installeéf#a28o|ing
devi ce chanber provided in a back part of the body of the refrigerator
for producing refrigerated air for refrégerating the plurality of
conpartments;-an inside fan, which is installed in the cooling 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 blown off forcibly by the

inside fan to the plurality of conpartnents; a danper, which is installed
in the draft ai Acgaefindpgenicng/ espxingf theusrdsmntalihvehpieyenhetrbeisuppl y
of the refrigerated air to the plurality of conpartments; a by-pass
channel , WRFERIA§% 2 peévidgerntiar comprisaia: al pRuraliict of bbtpaesmnthe d thi
.. -and t e-cooling device and used for returning the refrigerated. air
produced byt icobrPrHidedvite taopherafaldinghdehode;of ahd a deodori zi ng
device, which is installed inside the by-pass channel, for deodorizing the

refrigerat edfatiperatole $uppPkto€ihg 5henphur 2bbhy chseﬁﬁﬁthEG&éé,a
deodorizing danper, which is installed in the by-pass channel, for

gegurgtgngwniéh0m$rﬂh@t&il&aeiﬁeérégéiﬂﬁﬁddé$ice58h ﬂértﬁfaﬁﬁ?éénfﬂry 2006
a refrigerated air is not supplied to the by-pass channe ITe @
refrfgeratﬁ”ﬂa@@eﬁ@ffqafiﬁhQEE&@Yq@frfﬁ@ P INEL LSt NEor 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




danper is closed so that the refrigerated air inside the draft air duct

bet ween the danper and the cooling 26 January 2006 6 devi cé®je@ag|28%n of f
forcibly to the by-pass channel. 1In the refrigerator, the deodori zing
device may I nclude a deodorizing filter for absorbing odor elenents, and a
refreshing unit for deconposing the odor elements absorbed by the
deodorizing filter so as to prolong t e life of the deodorizing filter. In
the refrigerator, air reststance in the by-pass channel having the

deodori zing device Inside may be higher than air resistance in the draft

ai r duct floerfaggpgﬁé&'ga o BE ggrlu%%l%%gd al e By the a%kg%pwrfig&to the

conpartnents soO at t e re rige all’ eaS| y Su

by- pass CQ@Q%%&lergaﬁmF%?grQ%(ﬂp§g'99}$$ qggroéénwheallowgﬁg the supply

of the "refrigerated air plura conpaﬂtnents

refriger atimEny £ uridien Lctiyde t@ledgggf)fc%e@ar%%d damSle;ehl gh 12 1nstal fed

in the by- pass channel, for regulating the flowrate 9] e refrlgera-ted
air, so thalret be, r&fdd getated @i ahfp00taRHRRLI €6 10,4 he by-pasa  channel
while a refrigerating operation Is ?ng carried Accordlng t o anot her
aspect of the present invention, th.ere is prOV|ded 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 d, evl c¥Jamgis2edé ar e

i nstall ed. 1n a. back part of the body of 26 January 2006 7 the refrigerator,

for producing refrigerated air in different tenperatures so as to
refrigerate the plurality of conpartnents; two separate draft air ducts
corresponding to the two cooling devices for blowng off the refrigerated

air in diffelenicd e el ©FraFeesibREO¢UC et Byl baskWenaaaking devi ces
i ndependently to different conpartnents with different tenperatures of the

plurality of conpamt ¥Re! erdifdefatOPIOLhai 88oH8YEEEng HBGLEL Mmide .
deodori zi ng device includes, deodorizing filters, which are provided in the

two  separ aticide! a2lbolYeh 5inOF 1 PRSP bgggaegggbglylsgﬁaaﬁ eg&qeﬁeé reshing

units for deconposing the odor el enents sor be e deodori zing

filters' soag®l BOrBESLOASNL! ¥ESt fﬁrt&E§SE£EEEﬁ hg%eféa33ré%e%é ts

refrigerator may include' by-pass channels = prov respecti , in the

two indi vid Cpi Lre OHCL S zing deviges installed,
T A o W PSP SESTAON 1, o

respectively, ! _ _
exanpl e enmbegiegent s 0f déé&%éﬁﬁ@ﬁﬂé??§¥gpt'on mnlli?egﬁgﬁlgppg;ent fromthe

detailed description given ‘However,

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 the 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




understood that the detailed description and specific ‘exanples, while.

indi cating preferred enb-odi nents of the invention, are gitdematy20igay of
illTustration only, since 26 January 2006 8 various changes and

nmodi fications within the spirit and scope of the invention will becone
apparent to those skilled in the art fromthis detail ed description. BRIEF
DESCRI PTI ON OF THE DRAW NGS The present invention will becone nore fully

under st ood {5oMm-Lhe; .led description given hereinafter and the
acconpanyi ng dr avvlfkﬁl vﬂ:éc]ﬁ agoer g?ﬁcg(%uwsadiﬁ%lg?lfqﬁ & o onl y, and
thus are nog; i e of the resent .invention, and wherein: Fig. 1 is a
si de secti O%Jé’lff%%%ﬁ otfe%l er%q‘fr“}]ffg &%r2® & fisdimgarate itheswlamddityent of

t he present_d tign. Fig., 2 is a partial front viewillustrating a main
part of t heogwoq‘ﬁ’t?(ﬁ%ge&tﬁ'het@eﬁq drgddopdimgucEs he first

enbodi ment of th resent_inyention; Fig. 3.is a schematic diagramof air
ducts iIIﬁ%?@é?&ﬁ%d&ngbﬁghﬁéﬁctgprG@P& doflevheesi Eogublowdngt bEL
refrigerat according to the first enbodinent; Fig. 4 is an explanatory
di agram.i| | F&%Fﬁ&egﬁgedsﬁﬂﬁcﬁﬁrélﬁfeﬁeﬂtltempacsbndbngangeshe first

enbodi nment ; i Is'a diagramillustrating the state of a deodori zing

Fig. 5 1s
devi ce ZZ-BEPﬁBgFﬂsPﬁlF%ﬁ hreorerhing odevitces 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 hy'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 nFeabgeofoithei igveaticn eilllhbecefiei gppatrentateotiiosg t o t he
second enbodi nent of the present invention; Fig. 11 is a control flow
chart illuskiddedgin thewasft ¢ootr ahlisngetadeedogezipgplevnce 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 .gg¥eralinyi e¥SthENpedeeBhbhdainehitr sk eakodi-agRLOf 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 nuneral 9 denotes a ve(getable conpartnent, 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=il ilrufeelegs elen” T
o e Doub? Bshefel 1§gpl%§h' feeo %gwf-“5.:%%%&%8%8eﬁg_ef%o&rlcﬁmr back

embodiment 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 I of the refrigerator.
A reference sign 19A denotes a draft air duct for the refrigerator room

which i s abp@gsngef othe redfi Ppsod sl Al A fleP@rieddeN® aRidt@ey af or room 7. A
reference sign 20A denotes a draft air duct for the freezer, whichis a

passage of cébéiaehné esompdrfhat t Oa rﬁ&!@tifﬁﬁzﬁsel%onﬁ)éﬁrﬁ‘éﬁﬂﬁe sign 15A
is a danper for the refrigerator room which is provided inside the draft

air duct J@fchofsthraced rbdeswt e rm:.%é:}fa{cﬁgl'ﬂc%rﬁnﬂ tdfa ¢ROW rate of
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 room inHozthe refrigerator room7. A
reference nuneral 17 denotes a blow off“outlet for the convertible
conpartment for supplying refrigerated air through the draft air duct for
the convertible conmpartment into the convertible conpartnent 8. A

reference AwsRaaled8idenotesiangl awvettk chHhbel bebvihed nReachallr
supplying refrigerated air through the draft air duct 20A for the freezer

into the paeezek iHe Botdf & BRCENBUPBERLg2alERO! &8 AefYrdRSS Channel
which is provided inside a main draft air duct which Is a passage of

refrigerat gdmakh1042d8dnbeekhs qLe588ELhA engaﬂpfrkafniﬁawagh%rt;gﬁéy J. of

the refrigerator. -Then, a deodorizing device 22 I's providéd inside the by

pass channgbtt+gdg BY Ehgsggglgggﬁgeggggg%§_(15a, 15b, 15c), refrigerated

air passes through the by-pass anne and then returns to the cooling
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air flow through gera air circula Stream of
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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. 2. is a partial front viewillustrating a main 26 Jandafpad@0® 14 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 IfegZeLeeAlilod AShEFEDCRs MAURLAL2S B700LsR dEalt for duct

for the converti conpartnen or sup yrng refrrgerat
for an i Ele%ﬁé‘?fﬁ%%ﬁﬁéw 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 1 5 resistance, but the refrigerated air is supplied to the
by- pass channel 21 whose air resistance 45 high. This causes the short
cycle. As aresult, all the refrlgerated 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 fofSE is

opened, refrigerated air is supplied to t alr ducts having little
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by- pass channel ose alr resistance reason, the
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refrlgeratéfgmg {forgac aré 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 1 6
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 :ﬁé@eéﬁénn% 1%%?6@@ éiﬂr&é%???&?%efs%ﬁﬂ”r“rﬁé duct for

t he refrlger room 'S a passage 0 urni ng refrlgerated air
flowto th fter re rat| t de of
refriger at(gr&%géom 6]9@ %)?en%e % en’otaeg‘ aq}eetruer n Jaqeradii?‘f for

cool i ng acitBet t%r?cf%‘ @393982%?”“ $ “ﬁgmf%%s' AELEFactnr 0. Now

afilter to used in th odorj zi ng devic be discussed with
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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




|

to the first enbodi nent of the present
a reference nuneral
in the deodorizing device 22. As shown by a reference sign 23b,
manganese

figure,
bui | t

deodorizing filter may

116 and activated charcoal
then forned |nto a pdp%r

fibrous pulp 118,

corrugat ed cardboard as shown by
-shown by a reference sign 23c,

nmenti oned §E§§QQGBYO?etﬁénE@ﬁ@Qr%@bﬁQrEbhﬂﬁrt

The deodori zing device

I nvention. Wth
23 denotes a deodorizing filt @rJanuayi28d6 | s

be substances such as zeolite 115, copper
117, which are 26 January 2006 17 stuck on
and
a reference sign 23a. Alternatively,
the particles of substances such as
may be Imstal | ed
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Lhe draft ahl UHE!9eb0tablEVE0RRREEnchE! 5! GBLO8Y Bhoublt ord Neyg espect!

conpartnments in the b

e refrigerator.

dEOdOV'Z'“Elﬁgﬁéerefgﬁgﬁﬁé FHEG SUPS! PRECI.AZ. JET Y GARLARART LT ! -

referring to'the

t he

thereafter forned into a

as

t hose

gndogi zichd fiblgn ke be used.

In
Ive

86r $%subst ances

- not

met hyl - am ne I Ch are the cause of an offensive sme A
ff . St tive ¢ rtnments in the

Body 1 of tPe >EHAMES bE0F1SL oL S TrIdn 28R e§5%¥€ﬂ§$ngﬁ§n§fweﬁﬁll

b h t t 1 of _the

rSf?léiPa?%%fe%%R”‘t LT SEr ot S LFPEC P08 PHLL diotiobe 2SFPBALRFd: ho
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installed.in

errlng to the figure, reference sign 19A
fepresents the draft air duct for the refrigerator 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




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 forciBf{mer28fgh t he
filter 23 of the deodorizing device 22 and thus effective in
deodorization. Alternatively, the deodorizing filter 23 may be forned by
supporting titaniumoxide which is a pho o-catalyst. If titaniumoxide is
used for the deodorizing-filter 23 and b January 2006 18 light emtting
diode is used for a refreshing unit, the deodorizing device is allowed to
have a sinple structure. As a result, a highly-reliable and | ow cost

deodor | 21 ng o b aBiole ghupl 199, Hﬁaaefomeadqwt%s% Moy - lq bl @

and | owcost refrigerator provided. I'n addition to

refr'geratQhekéa@kEQW?gthdbgﬁ@HE EErGEQEEHB%Qrd% %thggtsﬂ%hag her

refreshing unit such as a ragramillustrating
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first enbodi nment o resent inven h referri to the figure,
' epr esont s PRErARCE s iGR| 2SN Pul “ﬁa“agi‘gﬁg%?%‘ﬁ@stﬁa%%%ﬁ%% “BBnotee o
the 1 gur ondEe, Lﬁéaéﬁéﬁ?iﬁﬁgéhﬁ%?%ezglvieﬂa@t £ PREICEER o manner 85 fo
clog the bxegag,%n@&&gn&l%ef 8o'né Ssea.

o The deodorlzing 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—cétalystl 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 1
9 substances absorbed by the filter 23. As a result, the |ife 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
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air duct resistance in the by-pass channel to be reduced, an 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 flow chart 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
an inside | L | for i L ng_whet her _the
FPECROSE AL Onsk; £F (HEORAERLCRLER LOhohhENENTsntE, REenPd

operating e Insi as reac € gl ven hot. A
reference &j e . | pside. fan_stopping.ste or . _stopping the
_operation 2?g?ﬁ§§¥%sP§%§?%§Qi§£é ?%¥e%%n%%£g£+€ﬁ %ﬁgﬁiﬁp%gioagﬁﬁodgriang
operation rplpating step. en fdeodorizing.operation i s requested, the
conpressor£ 1£%§gs?%pp '?‘:Ifi?‘ni/\h niéh%$51§§9 éﬁéﬁﬁ€+?l?$ aﬁglcﬁogﬁressor has
al ready st ed in such a case where the refrigerator_is performng a
def r ost i nggggje?%t? 9B rathere st ey b‘b%‘?%fq-%' tiffRF dhathdsifpressor
11 has reached t%ﬁ;éﬁ\mﬂltinﬁ just after the termnation of a _defrosting
oper ati on, Tt nth ¢ Ibbi 1Ry ReTE I B2 tdredipkiing seperatioe fanbkel. Then. |
in S2, alltthe danpers for )

he compressor 11 is not working. Conditions for stopping
the compressor 11 may be such that the refrigerator 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 mcroconputer provided in a
control unit for controlling the operatjon of the refrigerator, is started
to count. This tinmer is provided for c¢ohtrolling 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
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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




Wien the operation of the inside fan is stopped in S6, then the deodori zing
operation of the refrigerator is termnated in S7. As di séubsed 2t h

reference to step S3, while the conpressor 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 all2#he danpers for regul ating the
flowrate of refrigerated air in the respective conpartments being closed,
all the air around the cooling device 13 is allowed to circulate. As a

resul U1 el el et o rpasaod l Wough Lhe (dgatoning, 26 lanuary, 2006 23

device 22 is deodorized thrdugh the absorption function o e &éghorizing
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refrigerated alir for regulating an anmount

th | t dat th [ of _oper.ating the
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the timer is reset. It is to be noted, according to this
embodi%éﬁt, that the given time is a timenggaﬁired_for all
the air in the cooling device chambgr éccommodating 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, whilg 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

cool i ng d§¥#§€e1§2tfgeﬁ$€ﬁo¥iﬁgﬁc¥ﬁ% %ﬂhfﬂt 3HEo 9£§n2%538@§£hy0
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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
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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 front.view,i]lustrati a_nmain t of the t [ r ducts of the
Pefr:geratg?ggé% r%?%bc?ocﬁﬂﬂggﬁc??daneﬁggﬁPﬁﬁﬁ?.Eﬁ? i §Sigh§ schena;ich
di agram of _t deaft ajr,.ducts illustrating a schenatic structure of the
dra?t air Sﬁgg}géo%r?ﬁt_F%?V?g%?a?o?eﬁﬂgﬁrﬂgn@ ?%m?ﬁEaEBEﬁnﬂls%nhﬁdinent.
In Fig. 7, Fig. 8 aﬁﬁ FlgétQ’ el enents which are the same as or equival ent
to those dfYERsB?|AetFRsting PPerdbleientt off &BadsiRAfPR haceaidIng er ence

numer al s . .
to this embodiment, the by-pass channel 21 accommodating
the deodorizing devicewﬁélis 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
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4 t fri ti eration and a deodorizing operation at the
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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 testenetbottk EaSEL R a2FRBEF LIRS FabefenteboraR 621
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 ese2eSELAQT & EEHUEFSPCEBLEOPI z8E Poh | NI SR 0 gd b STk gpr ator
roomfor starting a :deodorizing operation for the ré*rlgerator 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

o e PR e RALIG LG R 180 o cray g o Lhe ) ow rate
' 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 stépauggitnt 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 tinmer for
measuring the operating. time of the inside fan 14 has reached the give

Lime or noYugheeher 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 room?7, then

S initianly. ThenlPrkEngd SRRHAYe 8Retes o8 FEPEY SROERTRENCTER: urned
o e, SFBAOLLELDIRIPERS Lier vo couns the: peraLtag:SHHENRS BB ovi ded
Front part LAPbie ahafint B! "o Sete YRR GO GHL/ SR Dame VBRESE he funct | on
o T hoCt L AleRuRERELL TROE e RSrSFQSRLLSE R B2 openlhg IR On the
di spl ay pafefiing P g pening

damper 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 the .

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 resul t of

the tenperature rise of the cooling device 13 by a defrosting operatlgn,

Even in su e 0, ; dog i &4 N4 L gn e jper me
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only for the <cooling device cha 'S Judge

defrosti ngtﬁ@%é‘&?&?'iﬁ&ﬁ%&?&{%&%&i@& o)g%],et%%ggoi {nismjudged in S14

whet her any one o e co rtnments is in ri’zi ng-operation node
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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 operatiqn mode or not. Then, 1if 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. Then, in S18, the \
deodori zing danper 15D is .also opened. In 519, 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 R8BALPRi S2Rgt Lopt g n | tarted to operate. Then, in
S21, 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 %ﬁeQkaiﬁggd% 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%ir dfor all the air. in the refrigerator room?7 and around

t he cool i ng’ @éa113th?)a?'s i PSR RIGHEQR SsdoT iRy Bice 22. 1f 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
closed danpers for regulating the flow rate of refrigerated air provided
|n the drabpedifi8ughy, [ ehe! BEntESBERALY o CRUPRLANER! Spbatihe EShE! oerator
I's, the higher the flowrate of air passing throug tﬁe deo rizing device
beconmes. Aggainbeshkige2rdR04Q" E£50950 |.on. rag i room
may be achieved in a sﬁo?gﬁt?%e#zéﬂe%,8§§a%%ggéﬂ§u gga?§3g2%@%ﬁggafhe
i nsi de fan : n peLat ed. f or .glye [ en_t he.operation
TS ostatnofinanet Thctuhd pbdf e Phat BB IRECaLETHRV SR ¢

returns to to continue the coun & operat' ng f
j udged i .nsi d 14 h 6 Jan 2006, 32 rea
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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 foielR@ialingddakperf ey hat @18&e[‘1efaﬁhg%f1@t 8dufitba k9he’ pgu! ating
an anount of refrigérated air supplied to the respective conpartnents,

“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
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Furt her nore eodori zi ng oper on 'S nuar orired after

of “an“or 1 oabrvBifng?, e 3610 48V EL; e BEF ég?e‘é%%é’iﬁvh‘? ise inthe

qullng cooling device 13 passing through the deodorizing device

m22. The given timé”hay 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 nay 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 theaﬁﬁoEhgge§8¥gc@hgggn9§ngh%é rpg%egﬁgngéggﬁbg s@%égrggggpgrom

t he respective conpartnents of réfrigerator easily ac
ent _panner nce, .an _odorl ess

st agnat e, b e hzed.in an effici :
ref?igerat%?fwgfhga%ggﬁ%éeggfacﬁgg Fﬁgggenﬁﬁs%elﬁrB £ d€8°1A™8t her . wor ds,
refrigerat ir ter refrigeraling, .the respective coppartnments of the
refrigeratggvgggsgéam RF odgRTt §£%50F?ﬁﬁlﬁ%g?ﬁ .aléefﬁﬁﬁ B¥ with odors
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
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‘Hence, an odorless refrigerator wt nage o ne88 nay be
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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 rent of the present invention. Wth referring
to the figure, a reference sign S50 denotes a refrigeratoftloem28® ecting
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 refrig 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 S50. 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 SE%EtEd 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 pgfrageehenenss $h08nSS5dedanPiesngd ofeLL4RLbAI REadanper
opening step in which the deodorizing danper 15D is opened. A reference

sign S58 danekgeraficei B3hAesEaNaehebe s US0ABAbCSE 8PN NopBESP16A 1S | udged
whet her the inside fan 14 is stopped or not. A reference sign S59 denotes

an inside g@ar@mﬁgagfeg £6katht NBeBi£hetBt¥b £hohheni side fan is operated.
If it is judged In S58 that the inside fan 14 1s not operating. A

¢ : _ e d ‘i ;o - tep i
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which- it is judged er the counted tine I me nmeasuring the

operating §Emptof -t Rgabdsgi £ %ﬁ@ éﬁa@?@néﬁ?&%@?bé{ﬁ%&%YﬁgaﬁéPeithQOt-
reference sign S61 dendtes a deodori zi ng danpér~ cl oSi'ng anuary 9006 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
denot es a deodorizing operation terminating step for the Pekriagepdt 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
e o PRRRLAEL A PECROP Lo CALELESL MR e current  operat i on i
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operation ggfeggeg e:ir.l]; OSrgBedfoOJ.[] lcilegé)orr:{zha?tizofsn Ji%r}.utairayllzy(').OGThen ., in S51,

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 S52, 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
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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 3 9 rate of air passing through the danper 15A for
regulating the flowrate of refrigerated air for the refr?glenaydfosé 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 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 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%@ QQE§G§E.9E9¥§g§gaEed Qir 05 % e re%gﬁggﬁgﬁgFing tine or

t he operation of the rigera as reache € gi'v

not. It is b d_here that this finmer_i rovi ded or_controlling

t he operatfégmtﬁﬁgg%g?ﬁgaﬁhsmmffgﬁ$ﬁiﬂg %%é@??i HSFE %€ﬁ3#95nr 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 deodori zi ng

danper 15D is CI%E% %n@?%@c@%&%ﬂl%?%mb)}“a¥ﬁéet‘?%eY%d RREAUSG ¢t s to

be not ed, a$50{din to thig enbodj nent, that the given tine is a tine
arhe Pr

required fB HRPGT 7 tFRILLRFING the i EkevEgtrerotont 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_cooling device 13.is 0.05 cubic neters, for exanple, the
oper at i ng TR ndAWPer heSh nkeg ereanl akingythe S Botesabnds. In S61,

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 20062&%%mmpe2fiénat 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 imge 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 flowing into the respective co ts of the
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further, refrigerated air not a ( f i;Lng
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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 refihggratgd ébalmﬁasaaelkareH%béPewﬂeraéffsnég&@' s@ggithe Tlow

rate of refrigerated air passing through draft air duct containing the

openi ng - agjyshabe SagRetnDeEOUBERKOL odhGarleRdorLzbpgxpReration i

tried to bé perfornmed as nuch as possi the conpressor 11 is

operating £Lo:8.LeLEbgokaLlRg A0BGRAILLD (871G SPUPALLTEQLS such as the

‘refrigerator e conpar € Veégetabl e
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while a ref erat ratiopn is ng. car 1ed out nce, dor | ess
refrigeratﬁ? g%r% °?dﬁg§ho?“ £@%ﬁﬁ éh rTﬁ¥E€ provided.
' 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 offensive
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¥neeag2806pr ovi ded
wi th 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 PESMIPISSGIIE B8 45 D

rovi ded. e of enin he, dapgper 15A for requlating the flow
Pate 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 3irefigerafor;, which allows the time, which is

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 “equivalent 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 ............ her e.
Wth referibng 59dehgebt@bhas. viehebeNeRe "HEBL8hefatbEPLESEPASN G RO
refrigerator room reference nuneral 10 represents the freezer, a

reference $hensd3ArHeaRbE&iRentOSE! Bl y'ég@mf.Oine@M';eﬁratimq?igga. rf;i,erence |
sign 13B denotes a cooling device for Treezing, a reference sign 4A |

denotes anrigst g5 4A8 £95 194! | SPLALKEY RN L CLEL 0GR SgNpd 4B denot es

an inside fan for freezing- Then, as shown In an air duct section
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circul ates, "and an air duct section eezing, thro ich freezing
air in Iomgﬁ 5 eé%é 5 cé£§$ﬁfﬁgg are conpl etely. separated and
- r d t
controll ed |n§§%en eﬁ%ﬁy? € ate ass gneéaehe §%me
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



As shown in fig. 13, in the air duct section for refrigerating including
t he cooling device 13A for refrigerating, there are the dakpemak3p06 or
regulating the flowrate of refrigerated air for the refrigerator room
provided in the air duct 19A for the refrigerator room the danper for
regulating the flow rate of refrigerated 26 January 2006 45 air for the
veget abl e conpartment provided in the & ? duct for the vegetable
conpartnment, and so on. Simlarly, in the air duct section for freezing
including the cooling device 13B for freezing, there are the danmper 15C

for regul aiingolNenkl Qugedh 8 chibhiaRLALCH BlEabar shNEne! L§RZGhoRr OVI ded

in air duct 20A for the reezer anper regu tlng flow

rate of re ékgﬁﬁgt gge@hBlLOEBhQSrQ8Q¥%rtgﬂg oppar taent ﬁ%ﬁyégﬁg in the

air duct for the“converti art ne hé danper
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t enper atures an d a de ng danper 15DA for refrigeratin tenperatures
argplnstanggu %$ﬁ?9a£g fi?ﬂg¥ﬂ5g2?f Betrigereted #bF feEebthfg, there is a

by- pass . .

freezer 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




channel 21B for freezing in which a deodorizing device 22B for freezing
tenperatures and a deodori zi ng danper 15DB for freezing ténperat2dites are
installed. Further, as shown in Fig_ 14, reference nuneral 7 represents
the refrigerator room reference nuneral 9 represents the vegetable
conpartment, reference nuneral 8 represents the convertible conpartnent
and reference 26 January 2006 4 6 numefad 10 represents the freezer. The
tenperature of the convertible conpartnent may be switched in a w de range
of tenperatures from higher tenperatures for storing such as vegetables

to | ower tﬁﬁﬁéf:&iuiﬁsréﬁiséééﬁ@sfPﬁe%PééQszgglgm %4%% OUE tHie

cooling device 13A for refrigerating 1s p In t part of the

an oA o orLIEE: CompRLbitn R MY B A B e EIG 2F hg
par t of  t nEo Ry ir oy ot Pl ML er edPhealafEE fo SRS Tk % dor,
freesi ng areoetaiegicd ehoydh SOREEEIRALY SEe 18 a0 SRR g ish ng
agul 811 ngit HEETTER TR oRBECPLOM GRVARE (DA oks TR gRRAsATESA 1 or
rGQU|atinQiérﬁigéégviéué%éﬁback 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.



refrigerated air for the refrigerator room the danper 15C for regulating
the flowrate of refrigerated air for the freezer, the darRplmahyaBof or
regulating the flowrate of refrigerated air for the convertible
conpartment, and the danper 15E for regulating the flow rate of
refrigerated air for the ice-naker) ar%,provided, respectively. The
openi ng of each of the respective danpérs I s adjusted individually. 26
January 2006 4 7 Therefore, the air ducts for refrigeration on the
refrigerating side and the freezing side are separated from each other.

The by-pass channedsefore degaord #at @t s NEYE: Nk £ epdnid Zbnoeslevi ces

installed therein are also provided respectively on the | ndependent

rof11 ger at F oA pgeratiR97 1l SkileStnd " sedl oy, e £R0001 21 06, goer at ons

to be perfornmed independently. On the refrigerating si specifically,

temper at ur ol Eadh Ao ANd THACHE! Yt OUlatn ALe Aol LS A0 080 Gy FOT that

reason, the nunber of deodorizing operations nmay ncreased on the
oL OF R, B o RN o UG BB Bled{SROUALDY
|0 e PR AREAMS Sery SHESHIL Gy PR T T A, S
'refrige““f%eé!&ﬁg]éfaJJFeT &gnhlRg%Lf%ﬁLeggodorizing 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




refrigeration may be obtained. Fig.. 15 is a control flow chart
illustrating a flow of controlling the refrigerator accorilmyay@d0she
fourth enbodi ment of the present invention. Wth referring to the figure,
a reference sign S90 denotes a step for selecting a conpartnent to be
deodorized, and with this particular exanple, a refrigerator room

sel ecting step for deodorization in wAif&h the refrigerator room?7 is
selected to be deodorized. A reference sign S91 denotes a 26 January 2006
48 deodorizing operation switch-on step in which the deodorizing operation

switch is [ .on for a _conpar t (refrigerataor.room7) selected in
S90. A re %?@ﬁ%légls?%nogﬁﬁa&%t%‘élng%é '}oss?? g:“]‘u %a?r%n estep in which it
is judged whether a defrostjng operation is being carried out in the
ospoct veleatpElind b St e fon ol fied b R T At et erence si gn
5111 denotes a deodorizi ng . operation denyjng step in whjich a_deodorizing
oper.at i on FIPYHpR iér‘?grjr% TatRedr9or %c%‘ije’fq 0819 ngPoperation is
being carried out. A reference sign S93 denotes a _deodori zi ng judgenent
step i n wWhekETengs iRy ctP wrigirtes 1A gdiht TURPLREt istsh dthe
deodori zing operation npde or not if it is judged in S92 that a defrosting

oper at i-on Y&i¢htitheihgivdged sthether A [dsfgasidaisiqremsibion is being

carried out in the respective compartments on the
: refrigerafiﬂg 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 operétion
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 deqdoriziﬁg
operation mode. A reference sigﬁ 594 denctes a deodorizing
operation starting step for the refrigerator room in which
a deodorizing operation is started fbr 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




denotes a deodori zing operation continuing step in which a deodorizing
operation is continued if it is judged in S93 that the reftiageryaflong si de
is on the deodorizing operation node. A reference sign S94 denotes a
-deodori zing operation starting step'for the refrigerator roomin which a
deodorizing operation is started for the refrigerator roomif it is judged
in S93 that the refrigerating side is 4mbt on the deodorizi ng operation
node. A reference sign S95 denotes a tinmer starting step in. which the
timer is started for counting the operating 26 January 2006 49 tine of the

i nsi de fan rofefrj ting. reference. sigp,S96 denotes a danper
openi ng stg%Iﬁ o%gtﬁég %éggége#g o%é?ogﬂfiﬁeﬁﬁ%g%r%ﬁ ?gth%ﬂﬁf SETSBA for
regul ating refrigerated. air refrigerator roomis

. 1£e.§§ Wﬁéﬁtﬁ gfa r g Ior %he e

opened wi t T adj Tsting the" opehhy t%%?%%?. A TR ?EnE sign S97 denotes a
danper 1500 oIS R P b ot Tndh et By wfher epiiee LN o0 denot o5 & |
refrigerating jnsjde fan op judgenent step in which it is judged whet her
the insidet? ﬁﬁﬁ??k%heréi?Vg%?Egiﬁﬁ refcigpmrtedradbiion % erence sign
S99 denotes a refrigerating.inside fan operation starting step in which
the insi deF4EmaRTH IOV 11HRRIHY iR radivsting ohe skeningt is judged
'n 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




S98 that the inside fan 14A for refrigerating is not operating. A
reference sign S100 denotes a refrigerating inside fan op&Jatrmgolsi me
confirmng step in which it is judged whether the time counted by the
timer for nmeasuring the operating tine of the inside fan 14A for
refrigerating has reached the given tinme or not. A reference sign S101
denotes a. deodori zi ng danper closing 8§tep in which the deodorizing danper
- 15DA for refrigerating is closed. A reference sign S102 denotes a
deodori zing operation termnating step for the refrigerator room Wen
a'deodorizingpgeration I S rqugfted for the 26 January 2006 50

refrigerat™t SLOY PR her (ST gt TR E TR et 9% TR oLtk to be
deodorized initially in S90, and then the _deodorizing operation switch is
turned on J§1efed THR PYARAITEIRS otk i3 bl it 1P medp b sbvifed on such
as a liquid-crystal display panel which nmay be installed in the front

part of tHeIWMFIFHERIRerFohoreEfifich 1 ttahmad vl yin S%e f Theti on of
selecting a conpartnment to be deodorized may be provided on the display
panel . Theleodarisging jqpqratiqn o teiemay he dafawistadhropaldt iash & s bei ng
carried out in the respective conpartnments on the refrigerating side or
not. If itlianjdrdyestafatdizndety eatmiely Wyehamiaon ties insdialg.eshrim ddeout
then in"5111, a deodorizing operation is denied to be perforned, so that
no deodor ifziont 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




operation is carried out and the current operation is continued. This has
an effect of preventing insufficient refrigeration caused2®ymaiviz0@on t he
cool ing device chanber for refrigerating flowwng into the refrigerator
room7 when the tenperature of the air in the cooling device chanber for
refrigerating rises as a result of the5 tenperature rise of the cooling
device 13A by a defrosting operation. en in such a case, however, a
deodorizing operation nay be perforned only for the cooling device
chanber .. If it is judged in S92 that a defrosting operation is not being

carried ousp3tpRBrhbri SnkUSHEdoE NRE JORPAEINERPS 5 §§3 whether any one of

the conpartnents on the "refrigerating side is in the deodorizing operation

mode or nE_éfrI%%Pat:Hx}get 4€ 1S PnCPARAGLOBOLLIng h&p%&@fﬁﬁ%?&?t%’grat on

node, then in S eodorizing operation I's ~contlnue

judged 0 533 ¢ iferd NI difrdd COPUGER Y L3P 1] AARIAING S de i n

t he deodori zing operation node, en 1n a ori1zing operation is

started fo .refriger r S h .refri (o]s) enters
‘nto the 2B o%?lz({;lﬁgrﬁ%%%‘r otndn frlg%_furhg%% Rloddfi i fid' geLplelof ool el ol
as a nicrocon?uter for neasuring the operating tinme of the inside fan 14A

for_rgfrig%?% 1 ed.

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




Is started to count. However, if the inside fan 14A for refrigerating is
not working at that tinme, the tiner is designed not to cou#ftiamdyap®aft er
in 596, only the danmper 15A for regulating the flowrate of refrigerated
air for the refrigerator room for regulating an anount of refrigerated
air to be supplied to the refrigerator room7, is opened with adjusting

. the opening (at 45 degrees, for exanppé§. Al so, the deodori zing danper
15DA is opened in S97. Specifically, the opening of the danper 15A for
regulating the flowrate of refrigerated air for the refrigerator roomis
adj usted sp_ihatsthe f | S éﬂge h 1 Zi ng
device_ZZA?%nd tﬁeg#fd%?%%iﬁgﬁﬁgégeg%o%ﬂgﬁéra é£o¥9§?€0%2§%'ngg€ é%ugh t he
danper 15 r [ n e riger . al t he
refrigeraf%$8 ?%@ﬁ#ﬁ%%%ﬁ%fe%%gfiﬁgﬁ%£%%e%§$mﬁ§% %%% %%ﬁ%%?éﬁiéﬁgor
regul atin h flowra f refrigerated air for the refrigerator room
may be ob?’z:i‘lg?{gob?%oné%v%%‘gaéfby confirm ng the opening through such as

experinents. For .exanple, according.to th refrigerator. of this

erbodi ment - ¢ ht SR aeod G, the haripe Gk S SHA e e [HRE o wnet her
~the inside_fan 14 for refrigerating. is_operating or not. Then, if the
Tnside {aHLAEAE FETTHRISIHPS & HottOheR I TRET LI SOF dopm

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




the inside fan 14A for refrigerating is started to operate. Then, in $100
it is judged whether the operating tine of the inside fan26lgmafygpoé
refrigerating, which is counted by the tiner built in such as a

m croconputer provided in the control unit for controlling the operation
of the refrigerator, has reached the g ven operating time or not. It is to
be noted here that this tinmer is provi &d for controlling the operating
time of the inside fan 14A for refrigerating. Specifically, the tiner
counts a period of operating tine of the inside fan 14A for refrigerating

from a deogerriidfaPLr A6oRN7 SARE { £FburldCeitd VESL1iNE dsvice li5® {£quired
for all the air in the refrigerator room7 and around the cooling device

13A passing. 3 hegmgl rﬁ@@erg,e%i&ﬁﬁbf@yiﬁ?ex?égbbméflfiherﬁiﬂﬁ of airin

the 26 January 2006 53 refrigerator Toom 7/ and around the cooling device

13A s O-élfyféﬁeﬂf@tféf,tﬁgrogﬁgg@ L4180 é@ﬁ%ﬁ%@@tf& e

sufficient for the operating t he 1 nsid f'or refrigerating.
Such a spg§€%‘£§¥§%§é£%¥iéﬁtnny be achi eved because all the danpers for
regul ating e ow rate refrigerated air for the conpartnments are
ol osed XOePl A AT oA e S e He i o
nlnlnunlr%gﬂiréﬁk(égﬁgééelégr 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




space is deodorized. For that reason, a speedy deodorization nmay be
achieved for the refrigerator room Then, if it is judged ?6/aga3@ddchat t he
inside fan 14A for refrigerating has not operated for the given tineg,
then the operation returns to S99 to continue the counting of the
operating tine. If it is judged in Slog¢%hat the inside fan 14A for
refrigerating has already operated for he given tinme, then in S101 the
deodori zi ng danper 15DA is closed and the counted tinme by the tiner is
reset. It is to be noted, according to this. enbodinment, that the given

tine is a g&veceedyi 18dof0s Shbid NReféfsOf rbheexippll NOLtREVhsErSPEARET
.containing the cooling device 13A for refrigerating passing through the

deodor i zi ngi AEVEECthe 2fnsidbCr L VELA LEGE f@yrégeféeyﬁgﬁ&y%é' sGigonds to
several mnutes.. If the volume of air around The cooling 26 January 2006

54 device 38 iScOnf=. CUl GIMAL Chitven, Phe XTG4 iglgjc(;ﬁr%ﬁ{ﬁtri nﬁ%gﬁ?'fﬁ: of the

I nside fan 14A for refrigerating nay be sone when t he

deodor | 21 nge £RIREra A 10Tc1d &4 | IR |11 § 02! 058 %he dqR A 102 the

deodori zing operation for e refrigerator room ernrn d.

Accordi ngl y e ook hfo]gaﬁpeer]?el%?oirgége?gclf%g%cgﬁgygjﬁfils?of\év%jrrr?ate%e f refrigerated

air, for regulatTtng ‘an anmpun r'e ( a"to the
ooy 51 P ASIE N g1 SRS Harlgtid '#Br VoA AN 4

m o flow rate of refrigeratedméir, 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 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




odor is allowed to flowinto the respective conpartnments of the
refrigerator. Hence, an odorless refrigerator with an inedfdanvfry@®danl i ness
may be obtained. Furthernore, a deodorizing operation is perforned 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
cool i ng device chanber just after terfihating a defrosting operation
flowng into the respective conpartnments of the refrigerator. Hence, an
odorless refrigerator may be obtained. Still further, refrigerated air is

not allowed_to.. o) 0, L ZI V] ' he conpressor
i 1s oper'g? i %%%%%%}iu %r}%%fottg%n%ﬁ%ﬁt%ggpé%%%n i%éiég?%f rigeration
performance from being |lowered . Furth t,mes enbodi nment ,

[ rore di t
Phe by pocetEEIE P RdSifea it L 1 SR O o 8,508 hanuar
2006 55. i s, structure o0 that the short. cycle qccurs thereby . returning
refriger atjerﬂsétr‘? #ﬁ'ﬂ 2%’1&# sttcbtl' ]bije%?/tltrf'% tq n@?%ec‘? rﬁl/i?‘%/vo]rce
refrigerating to the coolj device ¢ er_acco ating the cooling
v co_ 15 AHTIET A GRAT T MR P A PARE it 214 This Al ovs
t he cooling device 13A faor ating where offensive snells_given off

cri
fromthe r’%ﬁﬁ&?%%ﬁ‘?ﬁfﬂﬁ{ Istq'teﬁr h¥daserehajuied ihastiysagddfiiPate to

stagnate, to be
the cooling device 13A for refrigerating where offensive

smells given off from the respecti&e 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




deodorized in an efficient manner. Hence, an odorless refrigerator with an
i mage of cleanliness may be provided. Further, according t& Jaivesy 2006

enbodi ment, the deodorizing operation is tried to be perforned as nuch as
possi bl e even while the conpressor 11 is operating (in.a refrigerating
operation for the conmpartnents such as _the refrigerator room7, and the
veget abl e conpartnent 9). This al 1 ows®& fensive snells gi ven off from such
as food stored in the respective conpartnments to be deodorized. Hence, an
odorless refrigerator with an i mage of cleanliness nay be provided. Stil

mor e, the A3ipeyind Ofef LMl ALY 1 {d hd Adspdl il rEdpE A Glets 0T

suppl yi ng gerated alT to respective conpartnents are provided
with the ' | | 10 Hﬂﬁ% | , f | [ passing
through the 5] or%o?%#%é%%\é ce .]g}?éﬁlb?e?]%éngaejfiaoﬁsl%n%aéa(ﬁdgé?%éfIow rate or
air passi ough t | ts_for January 2 5 uppl yi ng
refrigerate Etz;'l::'r gg‘ toﬁgle%eé’ﬁ%?%i'vg %gnf%gﬁgte%g%togx gg‘c haglltihesré i ger at or
room7 are.allowed to onme ,.equal._Jln other words, a refrigerator, which
o owe tneiie e S SV adD 1 [VHe et i, AT s he
refrigeratqQr roam. and around the c oliqguge%{ce 1%A f?i refriqfrating
the coolin evice I3A

passi ng t hersd P AT e FAER 22 A pAroune the cool g

for refrigerating passing the deodorizing 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



refrigerating to be shortened while refrigerating the respective
conpartnments, may be provided. Furthernore, alnost all of tdVemmgPeticger at ed
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 encggﬁed between the refrigeration fins
of the <cooling device 13A, 13B as a résult of the cooling device 13A 13B
getting frosted. Then, these enclosed odors are .given off in the cooling
devi ce chanber as an offensive snell as the settled frost thaws as a

result of ghahBaPEFdE CoffSesDYe SR BS il rost i PBoRPER&tion. For  that
reason, according to this enbodi nent, the by-pass channel 21A 21B

accomodal ; agpl by e Sl 1 Ol G2 Aot 2Pt sestIELILPD SO thal Lhe

short cycle occurs there returning refrigerated air which is bl own off

by the ingj h I ' C r datin

t%e cool i n%églgv?%%t%g% %é%%ﬁ%’ué%&?ﬁ% y-%iség%h%ﬁﬁ 925%8%%? Thi sg
allows theygopli N0 HlRleCe 220 ol 2090754 LRAINGL N She spflngleve smells
given off Tromthe Trespective conpartnments of the refrigera or easily
accunulatgc o.sfagnate, .t be deng;%zed in an efficient manner. Hence, an

odorl ess rerrigera oF ’\klﬁ% ﬁn%rPlfor?ﬁ]g T cleanliness may be provided.

In this embodiment, a description has been given of

the deodo:izihg operation 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



In this enbodi ment, a description has been given of the deodorizing’
operation perfornmed only on the refrigerating side. Howev&rlanuarySPi | ar
effect may be obtained with a deodorizing operation for the conpartnents
on the freezing side such as the freezer 10 as well (controlling such as

t he deodori zi ng device 22B for freezigq}and t he danper 15DB for regul ating
the flowrate of refrigerated air for eezi ng which are provide inside

t he by-pass channel 21B for freezing) by performng the sane control.
Further, according to this enbodinent, the refrigerator is provided with

the Comariaﬁ?é,%a@ﬁfénﬂsﬁgé‘é ﬂi(@&uéé&nﬁypéﬁé ot B8 0Oy 8Lvibes
refrigerator storlng suc the two cooling devices installed

respect i Veia\{téﬁ”tfé L¥pedii Erﬁ&B% SP0hE Esdééﬁ.-fg ﬁ@ﬁﬁ?ﬁ%sto""ﬂh gh are

arranged' at t part 0 ody of the rlgera or for prodUC|ng
refrigerat tur a8ss f g the
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refreshing 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




E

the deodorizing filter for absorbing odor elenents and the refreshing unit
for deconposing the odor el enents absorbed by the deodori 26 Jagafyi2Ddéer so as
to prolong the life of the deodorizing filter, in each of the two

i ndependent draft air ducts. As a result, a delicate tenperature contro
may be achieved for the conpartnents in different tenperatures. 1In
addition to that, the refrigeration an® Yeodorization may be controlled
individually for the respective conpartnments in different tenperatures..

Al ternatively, however, the two independent draft air ducts nay be

provi ded, ¢ g8pachhuelyenll v P¥a0aSepaghannels, gpdigachyobathe by-pass

channel s i s provi rizing dévi Ce. se, the by-pass
channel s arg_separated fromea ot her,. and_t herefor e 0_Rpo ffect
Sha fan pabRBPRBRE a8 Rheebf nEhe 428kor ERInbIREGELE LRKacHOoROE! T
the other. As a result,. the.by-pass chapnel is, allowed to he designed with
oes  Nosi PREeReans BEnair Bipgiphatke BRFFiurERsinuab e Sadr thkoy
Furthernmore, in_this_ enbodinent, a description has. peen, given of the
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devices, that is, one of the by-pass channels and one of fhe deodorizing
devi ces i nPEA¥HAsE ?ﬁéer‘bégé‘éﬁi;é- of I thiks Gty tHe I2r9§r2RIN i de and

the . have the single depdorizing device on the air duct section

for refrigerating because odors ére 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




freezing side. However, only one deodorizing device may be provided"
alternatively- In this case, it is desirable to have the % Jaglag 2006
~deodori zing device on the air duct section for refrigerating because odors
are liable nore to occur in air duct section for refrigerating wi th higher
refrigerating tenperatures. Still alternatively, the refrigerator may be
provided with three or nore of the de@dbrizing devi ces and by- pass
channels. In that case, a separate deodorization control nay be achi eved
for each conpartnent, and thus there is no fear of transferring

Lemper at ur 8pachiah. @ ASTDGLANE, 1 Sfsd S OUNRNy CUIRAIAIBIL S, Fence. a

del i.cate deodorization and a sta refrigeration may be achi eved for each
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refrigeratq{ which allows the user to control a .
© 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.




deodori zing operation as he/she desires, may be provided. -The refrigerator
is further provided with the selection switch for sel ecti Aglaeay@ifsart nent
to be deodorized, which allows the user to select a conpartnent for
deodori zati on as he/she desires. Hence, a user-friendly convenient
refrigerator, which allows the user to specify a conpartnent to be

deodori zed, may be provided. In the fo@ﬁ?h enbodi nent, a description has
been given of the deodorizing operation switch and the selection switch
which are to be provided. Alternatively, the deodorizing operation switch
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[ |1 dt | f t . b dori zed b i ded Th
effacts of PERE Phf Phychatt DACERF dFRtr 8 LRESr choh: SERDLHE: SHEPed® Do
summari.zed _as_follows. 26 January 2006 61 The refrigerator according to one
embodi nent £8P4{ nehe preeking | d¢eh ?onwh%ckh%ﬁak?%??%gﬁdbﬁniﬁE?uding t he

cooling device chamber provided in the back part of the
body of thé-refrigerator, for producing refriger&fed 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




plurality of conpartnments, which is provided in the front part of the body
of the refrigerator, for storing such as food; the coolinglaaxsiyéeds which
is installed in the cooling device chanber provided in the back part of
the body of the refrigerator, for producing refrigerated air for
refrigerating the plurality of conpartnents; the inside fan, which is
installed in the cooling device chanb&2 for blowi ng off the refrigerated
ai r.produced by the cooling device to the plurality of conpartnents; the
draft air duct, which is a passage of air flow of refrigerated air to be

bl own of f fgorgj Vet he jnside, fan to t | ity of qF’qgg ts; the
danper ,- mi%hﬁ?‘g&gi%&aﬁ%ﬁ%ﬂﬁ% ??%f?yéggs%ug{'?ﬁ%%%hi rﬁﬁc om%%ﬁgs]b as to
al | ow preve he supply of , the refrigerated air to_the upality of -
corpar Lrertll 1HE SPPMePertdtal e Tn BR8] S Tote dabBe BretBeL! o ¢ duc
bet ween the_ da er.aqﬂﬂihe ooliqg devi ce and ugedbfor.re%urnin% t he
refrigerat YrBers 19% U b he° %&F?n@e%%%?c% M °the 2o ?iﬁﬁs evi ce; and
the deodorj zin evj ce, ich is ipstal]led insjde the by- pass, channel, for
Goodor | o1 APTABFE el cte JetSoLE 86 SVLEE &7 hede Do) FES o
conpartments.  Then, the danper jis.closed so that the refrigerated air
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January 2006 62 is blown off forcibly to the by-pass channel. As a result,
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




all the refrigerated air in the encl osed space by the danpers including

t he cooling device chanber is to pass forcibly through the deeddflézi ng
device by neans of the inside fan. Hence, a deodorizing effect may be
achieved in a short tinme. Thus, an odorless refrigerator in which an

of fensive snmell will not be supplied tg the respective conpartnents even
I f the danpers are opened. The refrigeﬁéior according to a next enbodi nent
of the present invention is characterized that the deodorizing device

i ncl udes the deodorizing filter for absorbing odor elenents, and the

ref r eshi ngrepi-§ gbhtorI8604PPSH08 igebﬁgQ%eeﬁgggn@%gf@%QéﬁeghQM E??Fter

deodorizing filTter so as to prolong t I fe odori zing
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‘rays. As a,result a highly-re]liable and | oy cost. deodorizjing device may
_bey obt ai red. h%%?p%%ﬁd%%%#iﬁi 9?%&ﬂ?-fhﬁi%§ﬁ OLIRARSATHYEE refri gerat or

' . |n addition to that, the 26 January 2006 63
may be pr?{ﬂg&ﬁg is thLer {han agk resistance in tg; 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




refrigerator is allowed to beconme nore mnimzed than that using other
refreshing unit such as a black light. The refrigerator acédauenglito a next
enbodi ment of the present invention is characterized that air resistance
in the by-pass channel having the deodorizing device inside is higher than

air resistance in the draft air duct %o supplying the refrigerated air to
~the plurality of conpartnents so that 'the refrigerated air is not easily

supplied to the by-pass channel in the case of opening the danper for
al lowing the supply of the refrigerated air to the plurality of

conpar t ment-asdf, ath€Sebéo1bReziNgodevidéNandeyhECrFaya8s BRaAhE1S €Si St ance
in the air ducts while a refrigerating operation is being carried out.

Hence, a rghéi e16WO8 PEVHE s PnSEPEPLEZhNE &L EGhe MM PPN 1e68USI NY _
insufficiency in refrigeration may be obtained.” The refrigerator according

to a next  gabedi gBin O mddhle PLIANNI MNAN d TIHYALIAIIE GthPbe

I ncl udi ng the deodori zing danper, Which I's Inst the by-pass

channel, fops L fouk at{ ng I ate of the refrigerated air, so that the
refrigerated air 1s not Eﬂ%ﬁ%&%ﬁ'to the by-pass channel while a
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. ”dhannel 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




64 reason, the decolorizing device and the by-pass channel are allowed to
be sinplified and designed with less restriction. Hence, & Jugii2006r el i abl e
refrigerator nay be obtained at a | ow cost. The refrigerator according to
a next enbodi nent of the present invention is characterized that the
by-pass channel is installed |ndependently of the draft air duct. As a
result, the by-pass channel is all owed 5% be provi ded 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 sﬁ&li’é‘sﬁn‘%ﬁ”&@f Foft! LouRdal Ofé’gddé?l? 2080 4 e | €SS

restriction. Hence a | owcost refrigerator e obtained. The
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of f ensi ve partments su g
R ‘and around the cooling device for refrlgeratlng 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




26 January 2006 65 snells given off fromsuch as food stored in the
respective conpartnents are allowed to be deodorized whil e26 hmagf2fi6ger at i ng
operation is being carried out. Hence, an odorless refrigerator with an

i mage of cleanliness may be provided- In addition to that, the tine
required for all the air in the conpartients such as the refrigerator room

and around the cooling device for refri erating passing the deodori zing

device for refrigerating is allowed to be shortened. The refrigerator
according to anot her enbodi nent of the present invention is characterized

that a reféefpeseinglopReatioR AfdNehefbfbt8dtHbILe18 HETEQSLI B8 an
operation is being carried out. Then, a deodorizing operation is started

before stapki8Rsive SRELL0GIGLANGEF ORET AL E0B DY SEPR! ¥éﬂ§ef£‘§u{'§fri ger at ed
air to the by-pass channel in either case of 1n a defrost operation and
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regulating the flow rate of Tefrigerate or regulating an a

refrigerai?ddéffoé%gm%i fﬁ%iéﬁ’fi&ﬁiﬁﬁfiﬂgoQ@%?Q%%Q@?%éiv@re opened at

the time o ~operating the conpressor 1l1,” no o owed to flow into
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deOdorJZirEEfrigerator may be obtained. |
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
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operation is perfornmed after the termnation of a 26 January 2006 66°
defrosting operation, and therefore there is no fear of an2olferie snel l
given off as a result of a tenperature rise in the cooling device chanber
just after termnating a defrosting operation flowing into the respective
conpartments of the refrigerator. Henc an odorless refrigerator may be
obtained. .............. . The refrigerator according to a next enbodi nent

of the present invention is characterized by further including the
deodori zing operation switch for starting/term nating a deodori zing

operation. £48da theUltivo cdollsfgl abondky, Canyen apk LAkthdeeat @h, twhi ch
allows the wuser to control a deodorizing operation as he/she desires, my

be provideﬂacihﬁafgf6EQEhat96d§05§rdhegrégrigE%éEOEUbQQEWFBBdQEinbhe
present invention is characterized by further including the selecCtion

switch forrselegbirage@ng:pf iﬁh&if@éyéﬁki lwmﬁéraeﬁ?agtgsna§ kg be

deodorized. As a result, the user 1s allowed to select a conpartnent for
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refrigerator, Ich allows the user to sp y a conpartnent to be
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enbodi nmen
- devices for blowing off the refrigerated 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




the present invention is characterized by including the plurality of
- conpartnments which is provided in the front part of the b&ulpmafy 2606
refrigerator, for storing such.as 26 January 2006 67 food; the two cooling
devices, which are installed in the back part of the body of the
refrigerator, for producing refrigerated air in different tenperatures so
as to refrigerate the plurality of co tments; the 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
cooling deyiggst, Ieﬁ@psp Q§§Yc$9nﬂéi£eaﬁét1&@89ﬁﬁ&8§9téf“éééhdbiﬁéke”t

tenperatures of the plurality of conpartnents; a the deodorizing device.

Then, the gdeqdpglzipgrdew a80$§§e§ffeébetﬂ§0 h! gePothah8LSsudl) Ch are

prOV|ded in the two separ e dr alr ducts |ng odor el enent s,

and  the relragbi é'“é:‘:slél? 1?389 Ong #}P FO&uSchgf grbed by

t he deodor|2|ng f ers -so a 0 pr |ves 0 odorT zi ng

filters. §§9I£6%€§€eléﬁ tﬁ%ﬁ% gpegggﬁg cogé%fioﬂag po chleved for

t he conpar reén erat ur es. ion to t at t he
refrlgerahion and deo opizatlon e contyolled |nd|V|d%$IIy for the

respect | veETThENFS nE ‘?‘ls%l‘?ef%ii"é%f 1R &ERCSed T i ger at or

accordi ng té&fﬂéﬁ%ﬁtégﬂﬁggrg% obtained.

The invention being thus deacribed, 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.




the present invention is characterized by including the by-pass chanhnels
provi ded, respectively, in the two individual draft air dutleguamdedét he
deodori zing devices installed, respectively, in the by-pass channels. As a
26 January 2006 68 result, the by-pass channels are independent of each
other, and therefore they do not affeq; the fan performance such as the
size or length of the draft air duct of Phe other. For that reason, the
by- pass channel is allowed to be designed with |less restriction. Hence, a
| ow-cost refrigerator may be obtained. The invention being thus descri bed,

it wll bewhahvieugluhaktdt he.same nmay be varied in many ways. Such
variations are not to be regarded as a departure fromthe spirit and scope

of the inventiona aBdrdhérstéP cORPLiksabions as woul d be obvious to one
skilled in the art are intended to be included within the scope-of the

fol | owi ng cl ai Ma BPudanbey Vol 00GmBor MRakeLS GhALEES | Srodsala’ gfrigerator
conprising: a plurality of” conpartnents, Ich ' Ts provided rn a front part
of a body gfohbepastriges ab0dy 3Prtﬁéoféfgi§é§gEo@§ Eggdétoring such

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




a cooling device, which is installed in a cooling device chanber provided
in a back part of the body of the refrigerator, for produ?iiepery@diéi ger at ed
air for refrigerating the plurality of conmpartnents; an inside fan, which
is installed in the cooling device chanber, for blow ng off the
refrigerated air produced by the co&“}ng device to the plurality of
conpartnents. a draft air duct, whic S a passage of air flow of
refrigerated air to be blown off forcibly by the inside fan to the
plurality of conpartnents; a danper, which is installed in the draft air

duct, dpensuspriadity SOt §F1dea B tPWPI ENEM rEnsiPPl Yy of the refrigerated
air to the plurality of conpartnent’s; a by-pass channel, which is provided

in the draft ' b en the danper and.the caqoli device and used
for returning t é£¥g%§%86§%ﬁ%3”arrlﬁ?o%%ééﬁ Syl?%éUIE%glggﬁpﬂ%Vice to the
cool i ng.Aevige; d.a. o rizi vi.ce ich is.installed inside the
by-passcchannélfg?of egﬁggﬁz%ngﬂ?ﬁgaféf?Fgefﬁfgg%é Fr25°26  January 2006 70

P2 SubPLo Ohded chBe: DL Kl COPALLIERL S & $808RL I B0 darmer, i e

is installed in the by-pass anne gulating a Pate of the
rbf;‘f L;gg&l@&rﬁ’f&lahhile SO EJEEgEPQtIx?J ro'p%?&@igrg iag Ibe'i%gngglréiuepdmoluad to 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.




channel while a refrigerating operation is being carried out; wherein the
danper is closed so that the refrigerated air inside the #rlafpryddl6 duct

bet ween the danper and the cooling device is blown off forcibly to the
by- pass channel. 2. The refrigerator of claim1l, wherein the deodori zing
. device includes, a deodorizing filter ;for absorbing odor elenents, and a
refreshing unit for deconposing the odor el enents absorbed by the _
deodorizing filter so as to prolong a life of the deodorizing filter 3.
The refrigerator of claim2, wherein the deodorizing filter includes a
titani um oxide which is a photocatal yst, and wherein the refreshing unit
I ncl udes @.l i ght'heemefticii gg raitode othicdlismit,s wldmedin digt mesgisstd@dbcddanuary
2006 71 4_ The refrigerator of claim1l, wherein air resistance in the
by- pass chanmgle bgvipagst hafgedoniaziing dd cRodnsizlimg sidvigher than air
resistance in the draft air duct for supplying the refrigerated air to the
pluralityjakigeofRaLligReLS thant Bat Hegilafdngerial athaidrdfx noir edset y
supplied to the by-pass channel in a case of opening the danper for

al lowi ng §he supphYidk the rekiigeraied it & 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.

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.




!

the pliurality of conpartnents. 5. The refrigerator of claim1, wherein the
by<pass channel is installed independently of the draft a?&Jagag006.:6. The
refrigerator of claiml, conprising: 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
plurality of draft air ducts, for re ?ating a-flowrate of the

refrigerated air; wherein an opening of the opening adjustable danper is

adjusted so that a flowrate of refrigerated 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 becone the

sanme. 263Januaryr20086 oy eskefrigerato aj erein_a
refrigerating opgratigﬁgggriggbs?gr%gég@h?reagg%%iéoép%%gr§%3F3F38ﬁ i's
bei ng car gj ; d eL el d i Zi tion is_started before
star?ing tHgg?g$é?gg$a?¥ﬁggg%€F§?igﬁgg% éuggfggﬁé%?ﬁeOP?gPiﬂagr&Fed air to

the by-pags;nhangeliid shthes,gase-of in a defrost operation and after a
defrosting opéeration. The refrigerator of claim1, further conprising a

oot 9 OPSiR ATk A ddld: 2 G ShOL LT 18" 4 foa “BOFSTE " M
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:;




The refrigerator of claim®8;, conprising a selection switch for selecting
oné of the plurality of conpartnents to be deodorized. | 26 Jefani2f%r at or
conprising: a plurality of compartnents, 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 bac 4 Part of the body of the
refrigerator, for producing refrigerated air in different tenperatures so
as'to refrigerate the plurality of conpartnents;, 26 January 2006 73 two
separate draft air ducts corresponding to the two cooling devices for

bl owi ng of f t hetweelaeigaraieedirift div diddes cod LSRN et é apges produced
by the two cooling devices independently to different conpartnents wth

di f f er enttvce Ay @evicded WRlidig O rr COMDA L PRI Srafld ?i)?e()dor il zing
|

devi ce; wherein the deodorizing device 1ncludes, deodori zing ters,

whi ch ar grpraavirdadnth t@&@éﬁ&uﬁ%ﬁ& %f&ducﬁét{] ISj}'CEt?e .%v% absor bi ng odor
e

el enents, and refreshing units for déconposing the odor enents absorbed

by the d@ﬁﬂﬁﬁhéi@&v&b@%e&%dﬁﬁdﬁﬁéﬂ%ﬂ?“%é”&ifféﬁgﬁt compartments

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




of the deodorizing filters. . J1. The refrigerator of claim 110,

conpri sing: by-pass channels provided, respectively, in th? Jawery2904di vi dua
draft air ducts; and deodori zing devices installed, respectively, in the
by- pass channels. The refrigerator of claim2, wherein air resistance in

t he by-pass channel having the deodorizing device inside is higher than
air resistance in the draft air duct 'fbr supplying the refrigerated air to
the plurality of conpartnments so that the refrigerated air is not easily
26 January 2006 74 supplied to the by-pass channel in a case of opening the

danper f ofupspl QU4 N LIt PR Y=Of chbiens £f 4 08T a4 4 'rolsgniﬁgetﬂéura'ity of

conpartnents. -13. The refrigerator of claim2, further conpfising a

deodor | ZidighflAMiRiy VG SISy | Je e e PRRSeLbRRNEL, {87

regulating a flowrate of the refrigerated air, e refrigerated

air is nq;hélﬂam]{?qq_ﬁp O_L[l{:gmr LPdsspedannel while a refrigerating operation

Is being carried out. rigerator of claim2, wherein the by-pass
channel is installed independently of the draft air duct. The refrigerator
of claim 2, conprising:

43- The refrigerator of claim 2, further comprising a

deodorizing damper, which is installed in the by-pass

channel, fér regulating a flow rate of the refriéérated
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.




a plurality of draft air ducts for supplying the refrigerated air to'the
plurality of conpartnents; and an opening adj ustabl e danp&ilanuafyi26d¢ i s
installed in at |east one of the plurality of draft air ducts, for
regulating a,flow rate of the refrigerated air; wherein an opening of the
openi ng adj ustabl e danper is adjusted so that a flowrate of refrigerated
air .passing through the by-pass chafmel 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
claim2, wherein a refrigerating operation is not started while a
defrosting operation is being carried out; and wherein a deodori zi ng

sting oper | wher i ori zi nc
Clpplying The T iered oy 1o Dby pah SR e FRER SR nale o

[ def tJ : t tion. ~. Th
ot 11 gor EAF e oS e ARl MRS oF APE-SRELRR PRt RAT ORI L8 on swi tch
for star tﬁﬁ}g{# I 0ald g, & aq]e(,lodorl zi ng operation. 18. Tﬂgv{ﬁ;r;ﬁgrat or of

claim 3, ein air resistance in the by-pass channel

deodori zi ng device . nsi Ef higﬁer than air resistance in the draft air
dUCt.- winereln a eoqaoriz

ng 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




for supplying the refrigerated air to the plurality of conpartnents so
that the refrigerated air is not easily supplied to the bffJpass2elannel in
a case of opening the danper for allowing the supply of the refrigerated
air to the plurality of conpartnents. The refrigerator of claim3, further
conprising a deodorizing danper, whicq.hs 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 2006 76 by-pass channel
while a refrigerating operation is being carried out.

by-pass channel while a refrigerating operation is being

carried out.






