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= N and increased cooling efficiency. A cold storage chamber,
—] [~ \ a vegelable chamber and a freezing chamber are arranged in
— 32 A the refrigerator in the order mentioned as viewed from top.
— ; /47 The freezing chamber has cold air introduced thereinto from
== ' 2 first oooler and a first blower and the cold storage chamber
— ~J " has cold air introduced thereinto from a second cdoler and
o 3 5' a second blower, so that both chambers function_directly as
. == | -52 cooling chambers. The vegetable chamber is provided at its
, = 33 N top with a thermally conductive cooling plate which is cooled
—_— y J—29 by the action of forced convection caused by the second cooler
= J_58 and second blower so as to radiate low temperature within the
E= Nm ) ag chamber, so that it functions as an indirect cooling chamber
—_— 34 If [ as which is cooled by natural convection effect. Therefore, the
— A il N refrigerator has high preservation performance; exerting quality
== ¥ : ~G6 retention effects corresponding to the storage suitabilities of
55 6‘ = 49 foods.
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e 9M(57) Abstract: A refrigerator which is desi gned to suppress drying
and oxidation to create an i nproved storage environnent therein for food

and whi ch_has | ncr eased vol WWE)IOT/9066¢! ety 2 R e A

efficiency. storag

chanber 2 | the refr| gerator in the order nentioned as vi ewed
from top’® ij%g* gﬁ% 449 B (s RO ERE (K, OM KBIDS, RIW,
first cool é | U‘\X%OPE col d ‘6‘1’§1 @Zc%%é’f‘*l),%ag%m%m
i nt r oduced t er el nto ma second cool er and. TM)<3 f&%fffﬁ
both chanbers functlon dlrectly as coollng

chanber | top. Wwth a therma;klg @Qr@ﬂl@ﬁn %% &6
whi ch |s BY ﬁ%@ﬁﬁp Ag convectlon caused” by the seco d
cool er anqbzm@gﬁ Qjﬂé@E %% gature within the
chanmber, s IHHAKE, Lemsz;ne Lﬁ,&gggg un rect ®hamber which is

cool ed by A M WD, M@ MKeINj Mow, Mt EB,ad0, NZT e T ef sen — by l-eh Ol whps
preservati 6k R‘géﬂ’éﬂ A AG.SL SBSB/TH, ITNGTRy TR KZ, t ﬁPMﬁﬂ&l%gEﬁﬁﬁ?@%& Y@P%
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TECHNI CAL-'Fi ELD The present invention relates t6 a'refrigerator incl uding- - - .

three or- frore ™ stor age chanber s "ar r anged- vertlcally BACKGROUND :ARF -10-'A
recent refrigerator is provided with storage “chanbers controll ed at

respectife tenperatures in accor dERCEINICATLKITEISDOf foods stored therein. A ‘
conventional refrigerator mainly is provided with a freezing chanber at its

The present invention relates to a refrigerator including three or more

storage chambers arranged vertically.

BACKGROUND ART .
10 A recent refrigerator is provided with storage chambers controlled af
respective temperatures in accordance witb kinds of foods stored therein. A
| conventional refrigerator mainly is provided with a freezing chamber at its
_ _top, a. refngeratmg chamber in its mlddle and a vegetable chamber at 11:5_ oL
B bottom Recently, w1th prlority glven to bemg easy to use a refrlgerator L
15 provided with a refrigerating chamber at the top, and a freezing chamber
and a vegetable chamber at the middle and center have been proposed and
widely used.  And, due to a recent health boom, a refrigerator is provided
with a vegetable chamber in the middle for conveniently handling vegetables
best.
20 o A conventmnai refngerator WJ.th a vegetable chamber arranged in its
| '-mlddle is dlsclosed in Japanese Patent Lald Open ‘No.8- 338681 . -

Fig. 12 is a sectional view of the conventional refrigerator.
Refrigerator body 1 is vertically partitioned by insulating partition wall 2,
and is provided with refrigerating chamber 8 and vegetable chamber 4 for

25  storing vegetables and fruits at the top, and freezing chambers 5 and 6 at the
bottom. Hinged door 7 is disposed at the fromt opening portion of the
refrigerating chamber_ 3. Drawer door 8 is fitted to the front opening



top, a .refrigerating chanber in its mddle,, and a vegetabl e chanber at
its bottom Recently, with "priority given to being easy 3tAugust2004.
refrigerator 15 provided with a refrigerafing chanmber at the top, and a
freezing chanber and a vegetable chanber at the m ddle and center have
been proposed and widely used.' And, due to a recent health boom a -
refrigerat orpotiqu ofriledegethble ¢haiebet alheuwhrabsrs 9 Bnbhfo ﬁtg b %eégéctive .
conveni ently handling vegetables best. 20 A conventional -refrigerator W
' a veget abl eophanpeortionangehe fiecliny sha@berd 5-arfll 8C! 86t ce dnldNHICPris
Pat ent Lai d-open No..8-33868.1: Fig. 12 is a sectional view of the

th

convent i onal drzsfn iogépdtmy withRehe idgawel doob@fthd viegetdilt ichabhberd ahi ﬁ%ﬁéﬁg
anber

by insulating partitionwalt 2, -and.is. provided with refri-gerating:

3 and veget affioeagshamijainet 1Dis dﬁ)oéé@ra'rtﬁ;hé\?‘iia"geﬁééb|cﬂ‘%h@%ofé%§é"§c§i@iﬁéﬁil? op,
i s disposed at

and freezing chanbers 5 and 6 at the bottom Hi nged door

the frontd opeiirage pontdinersol3tane 14 efrei drarvai ooy adherath The Rravwr @y o i S

fitted to the front openi ngh2 31 August 2004 portion of :the vegetable
chamber : Dr athier refatgesatingn

freezing chapbers 5 and 6. Storage container 11 is drawn out along with

the drawer d&swetdaokd, lisgte prodded aritle wetanembepds coverstixgappentpéniig 12

i s disposed at ,,the top rear of the .stor;ge -container-. 11. 5 Storage
cont ai ners 1RPrEWR afthe sogagraontiainensohl andt 12 tokedp dhem aearlyotlosédend

refrigerating chanbgr . :
door 8, |i.d ™YESH08yPdfeoRreotionepPasiasel’ pd theventertprrinhenst ob pheistorage

portion of the.stora ntajners.11, an 2 to keep themnearly cl osed and
forms cot acio?lt"é%]ﬁ(';%gﬁi 32 ?ﬁéﬁggiﬁ-ﬂ%tt ?E]@WGGY shagseof dpet poeket 1B adtidreage
10 containerg Lt éi%le%?ghela 'hgnégd dg‘ctrr I?}?tfleo \Jl:\gé‘%gesfgi?' ?;c fam Oe?rr, b%tc:)tcllé ?'gtci::L819at

t he
is provided for storing PET bottles or cartons of milk. Low temperature

- t_:h,ap:gber 20 is ldi_spo_se_d at.‘th_e:' bottom of the refrigerating chamber 3, where

méat -and’ fish- are -stored at a .t'énip-éré.tui'e--‘ lowér “than thit of ‘the

15  refrigerating chamber. Fan 22 for forced draft is pfovided at the back of the
vegetable chamber 4, that is, above cooler 21 for freezing cycle. A1r passage
'control‘ panel 23 disposed at the back of the vegetable chamber 4 and low

~temperature chamber 20 is provided internally with dampet 24 for aajusting
the amount of the cool air supplied to the refrigerating chamber 3, vegetﬁble

20 | 'pl_la'_rqber 4, and low tempe;'atgre chamber 20. The cooler 21 and the fan 22

are vértically arranged above compressor 25-disposed at the outside bottom .-

rear of the refrigerator main body 1. Height h from a floor, where the
refrigerator main body 1 is installed, to the upper end of the drawer door 8 of
the vegetable chamber satisfies 850mm =< h < 1000mm.

25 - In this refrigerator, the air cooled by the cooler 21 is directly
intrbdﬁced by the fan 22 into the refrigerating chambers 5 and 6., and

directly introduced into the refrigerating chamber 3, vegetable chamber 4,

argbéx.t it ¢he evgpetableechapber g ddesdd @rish ofhd he

In the, vegetabl e chamber 4 closed with the drawer



interior side of the hinged door 7 of the refrigerating chanber, bottle
rack 19 is provided for storing PET bottles or cartons of3Inhlidist 2@
tenperature chanber 20 is disposed at th®e bottom of the refrigerating
chanber 3, where neat rand- -fish are- stored at a tenperature - |owerthan
that of the 15 refrigerating chanber. Fan 22 for forced draft is provided

he back h b 21 f
? '; etez?ngagycefi{d I"X‘?teﬁ@gg%@@g%hﬁma‘% eﬁ%gi'?e%‘ %I'aﬁfsﬁa OV% ‘%ﬂ"ﬁ rnlga@p@rg%mgqqe
wh Sgkﬁef"% o ot J us AE‘?CE@%“% %F‘P?éﬁfeéogr tiﬁ o3l Fbde oreent
fri my
chanber 20 e cos 3%8‘99% paRaRa AR Je, Pt Sltndl Gelbliscomd
T h body. ﬁﬁﬁfeff*éﬁﬂﬁﬁﬁe‘?} oﬁ?%d? | o%rmﬁvé?érgﬁ‘%ﬁti%t & b ff &P%Insﬁ Rl "i“ .02*- ’
instal | ed, tFhd REolUBREHs efggceﬂf u&x@@r Cﬂ’o?h%&tlgﬂ 9% %hgf ntgp g%l?a b‘lé%eﬁ?l ) eoy

satisfies 850mms h:-. |srefr|ger

the cool er hakehedi 4 a6ty bﬁé tRsuged; Bmagglgr%%[e f%ﬁoggﬁa%%f gﬁ L3 N9

chanbers 5 and 6,- and directly introduce

3, veget abl éndfraslipicodls thd dussss #04 c%n@@ﬁe!rgl‘\bﬁl %@E""X reripiiet | y t%[%hw 2

a cool -air-anount-adjusting operation of the danper

air cool ed Izyortdze conthieerd 11 B2, faidced lignger convection in.. each chanber,
and is then. directly coollng and mai ntai ning the inside of. each chanber

at- a predet erni ifircd dhpehaighteh SatifRsC8B0maNr<i B L0100 MAden aeaveghi on
in the interior of the vegetable chanber 4 as well, but the. air

circul al®s ISdehblytmmcﬁheofmodasﬂzhgut T@ising hlslfhéh:rdbbivyw@ﬂﬂhsa Heeglept ant s
of the container fromthe outer periphery of the storage containers 11,
12, and t he teble (8§0manhefatdivkifieyhadivinitg &id esfrifatorsnia KGO o1 the

user can
standard height 970mm of the elbow of the user.

In the conventmnal refmgerator descrrbed above smce the a1r cooled ...
: .-"-by the cooler 21 is forced under conVectmn in each refmgeratmg chamber by a- :
15 circulating operation of the fan 22, the refrigerator is not suitable for storing
foods, such as vegetables and fruits, nieat,' and fish, to be prevented from
promotion of drying or oxidation when directly exposed to the cool air.
"The contents of the vegetable chamber 4 are indirectly cooled without
introducing the cool air directly into the storage containers 11 and 12. But
- 20 the convectlon passage 17 formed at the perlphery of the storage contamers
11 12 and- the hd 16.is necessary to have a capacnty enough to assure ‘a
specified cooling power, thus causing the substantlal storing capacity of the
refrigerator fo be reduced much. Further, the total distance of the air
circulating passage of the fan 22 becomes longer, thus requiring a larger-
25  sized fan. This increases a power consumption and noise, and making its
cooling power for the _vegetable chamber 4, which is cooled at last, be

insufficient due to a large passage resistance and passage heat absorption.



10 snmoothly nove the food wi thout raising his/her elbow w thin a height of
a table (850m) of -a sink often.adjoining the refrigeratiddrAugrish2dieddy 1 to
the standard hei ght 970mm of the el bow of the user. In the conventional
refrigerator described -Above, since the air. cooled by the cooler 21 is
forced under convection in each refrigeréting chanber by a 15 circul ating

operation of thgjfRnrthd2Zooldi2 ¥ shd KRSEAL 22 aké aﬁghgé&' hbave ehd 86m hss,fsbf'gsT o

foods, such as vegetables and fruits, neat, an i sh, to be prevent e
pronot i on thk wigetatde chambied dt isahordeand dandsizey of Xipo sedago comain@sll 1addd The
contents of the vegetable chanber 4 are indirectly cooled w thout .

.i nt r oduci hg ar¢eesioistedai Thidiarstgomentt makee the oapaydtyc imndfiomers fof storihgl 2.
But 20 the convelctio assage 17 fornmed at the periphery of the storage
cont ai ner svegetab 9@@34&&%@ il are recentlycasyaed mere.have a Capacity I
. enou to .assgre,a eci f.i.ed cool.i. ower, thus, causi t he substantia
storig capaci t y YBRCELEC RPFLHOD, 3% thl{glg tﬁ@ﬁ@@ﬁcgﬁaWcﬂe g]rdtﬁb ,e%’%&?ot al
di st ance ' [ oF i p f 22: hec s _longer,. thus
requiri ngolfgckgl? gggr £bc§LI 1'i‘\ﬁlldzr@%‘l ﬁ%r? ﬁ-‘sllﬁ?g?ei %&%{;&iggt %&E’rgeg‘or@%‘t{ t‘gﬂﬂ ﬂéﬁd
noi se, - andioer il bf theé ABbE NOisPA: (Rt 1Y AOSH AL BpBBRERATOAhe WthGRr' S
cooled at last, be insufficient due to a rge passag resrstance an

passage heddora®oirthe ivenetable Shghiber 28Re4he Heigler K oo ARk Focttoame dpierf an

22 are arranged above the conpressor 25, the vegetable chanber 4 is

short ened, emhof Hiezdoord sdtisties t8d0age <h 200@mm, the apet rehehey thertrsties at £d.
Thi s arrangenent nakes the capacity insufficient for storing vegetables

and f ri@i t sheight cof aabout ehed65mmpnthatrerd, nbd BSmn Fdr (nel65mhe po Sl 165enmat
which the stored bottles are held in the bottle rack 19 is about 150mm
hi gh from AReondingly, dhel peisitiore ahiwhish beary PETARdttles or | canens el nutk tire

door 7 1s I?at}:&ﬂéd ]ingngllelg t‘_]hgnr 8%%‘3, %l?g %reig9hntdo ftth rc]*fbov‘r/ac\)lfve {he user, and this

causes a burden on the user.

SUMMARY OF THE INVENTION
15 | A refrigerator can be enhanced in volume efficiency and cooling
efficiency, and provides storing environment for suppressing drying and
oxidation of foods stored ‘therein. The refrigerator can assure a sufficient
storing capacity of a vegetable chamber since its length is not restricted.
Further, the refrigerator can be easy-to-use , particularly, a bottle rack at a door
20  pocket of a refrigerating chamber.

In accordance with a first aspect of the present invention, there is provided a
refrigerator comprising: a plurality of direct cooling chambers cooled by cool air
introduced therein, and an indirect cooling chamber having an outer envelop
thereof closing the indirect cooling chamber, the outer envelop including a cooling

25  plate receiving cool air from at least one of the plurality of direct cooling
chambers, the indirect cooling chamber being cooled by the cooling plate, wherein
the indirect cooling chamber and the direct cooling chamber are vertically

arranged.



door 8 of the vegetable chanber. Since the height h fromthe floor to the
upper end of the door 8 satisfies 850mm <_ h _< 1000nm t3reAunet 20@aches
the bottles at a 10 height of about h+165mm that is, 1015mm <_ (h+165nm
< 1165mm  Accordingly, the position at which heavy PET bottles or cartons
of milk are handled is higher than 970nfM the height of the el bow of the

user, and thi s I6AURANIBAUGHBNONAE KR SMEBILCR THFIIVENHLN 3 A

refrigerator can be enhance unme efticiency

and provi dgsovited aIQreﬁﬁ'%éramnE@hpfﬁingS UARS e §EEAH Gl ﬂﬁrt?"&%ra téi S34hBBrsOf

foods stored 'therein he refrigerator can assure a sufficie storing
capaci ty otverticablyearnim ged; aafitsé coslerder icoslihgrtbt Hirss stoeigd esdmbet, @dsecond

i o an beeas Lo e par Ul or . 2 b tle rack
e O e ol T e o b et ossrtively:

L oducedy WMGES! e 304 Mt el 0L BGHTERIRS, RRNLDS 01k ervelop
o0l 119 ZScabmient ik ey Gelucl by HATHA 6PShatht Rh HERLNAL! el
cpol 19 Bl ahereitticeld WaakakaggercRobhagioarbeoyRtohyg el gt o

second aspeutercnviehap gheasefitclosing the dndirebe toolifig tavhiskad the it 88VaAbLA
conprising; first, second and third storage chanbers vertically arranged,

a firshO cobicdudingra coolingplatrecdoled bystanledeirfranbat Jeast saewitthecist andf or
cooling the second and.third storage chanbers, and first and second 5 fans

for deliveb§RdaitPragsthaanbsrss ids§torage chasaber beisgaooled byghewcooting,
plate.

In accordance with a third aspect of the present invention, there is

provided a refrigerator comprising: a plurality of direct cooling chambers cooled
15 by cool air introduced therein, and an indirect cooling chamber having an outer

en{relop thereof closing the indirect cooling chamber, the outer envelop

including a cooling plate receiving the cool air, the cooling plate forming a

vertically-upper portion of the outer envelop, the indirect cooling chamber being

cooled by the cooling plate, wherein the indirect cooling chamber and the direct
20  cooling chamber are vertically arranged.

In accordance with a fourth éspect of the present invention, there is
provided a refrigerator comprising: first, second, and third storage chambers
vertically arranged, a first cooler for cooling the first storage chamber, a second
cooler for cooling the second and third storage chambers, and first and second

25 fans for delivering air cooled by the first and second coolers, respectively,
wherein the first and second storage chambers are direct cooling chambers

cooled by forced convection created by the first and second fans respectively,



wherein the first and second storage chanbers are direct cooling chanbers
cool ed by convection created by the first and second fans,31Tr&specedosel y,
and wherein the third storage chanber is an indirect cooling chanber
having an outer envelop thereof closing the indirect cooling chanber, the
outer envelop 10 including a cooling plate cooled by cooled air from at

IS AN AR WL S R LA SR UL IN I A S

f ; \ 4§ = .. t
commet o1 g PUfer PRIk h B a1 g BEGRdEcr Radlng Shabicy e Suggr emuelons ,
LRI . arve . ooy |
ther eof ol bitGAmE cB8fing BIUE TOBRA b PitceoBRICh crEied Byt ot fir Rl ng.
a cool i ng phalsecoRF eing e ddi 'at@fdrmihg% \%}ﬁltchlg?ﬂ.ﬂ}&% @((:)E—%Imo??ﬂh@ouheg ber

vertical |l y-upper portion of th uter envél op, cooring ¢

bei ng Fookadelop, tﬁﬁhﬁtﬁcﬁtbf@enﬂﬁhﬂ)er\’dmgbﬁoleﬂ%jﬂi@é(ﬁﬁinggﬁ’fﬂé.ng chanber
and the direct 20 cooli n}g:iechanber are verticall'y arranged. In accordance

with a fourth abpent exdmple embesiement, nthentefrigerdibietie internalip\pagddoned to
refriger atﬁr conprising: first, second, and third storage chanbers

verti cal | yhaye Shiger more starage shembiass astically armanged.sAt deantagee offidhier |
a second cooler for cooli ngnt he,.second._and [ t orage chanbers, and

first and Loy SEmBSIS FoAnquiditest Goglimer cﬁg‘lﬁ g’d e extaricineogledond
i ot cool ot ifibpen el i < ShelBitioBid Giingt ShARboEy Haaliectc:
Ctorage Chnbas SR HRlo whidh BHPLI0L s o Infod T8 PRt Rhe. s o s
o0l i N Bl al e 6ol etk by T OF Cod Convate ik AR B inSAYBIRR e ' "0
?Rg gﬁtchdth%meﬁigdretoafoiﬂ inedupedt & H@rnﬁﬁigeﬁatmeriﬁ aaldey- dpasiomndr sicragef
control properly executed since foods to be prevented from drying and
oxidation are stored in the indirect cooling chamber, while foods to be rapidly

16 cooled are stored in the direct cooling chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an outside front view of a refrigerator according to exemplary

embodiment 1 of the present invention.

Fig. 2 is an interior front view of the refrigerator according to

20 embodiment 1.

Fig. 3 is a sectional view of the refrigerator according to embodiment

Fig. 4 is an interior front view of a refrigerator according to exemplary

embodiment 2 of the invention.

25 Fig. 5 is a sectional view of the refrigerator according to embodiment



5 envelop, the third storage chanber being cooled by the cooling plate. In
an exanpl e enbodi nent, the refrigerator is internally part3tAgnst2e®@ have
three or nore storage chanbers vertically arranged. At |east one of the
storage chanbers is an indirect cooling chanber having an exterior cool ed
wi t hout introducing cool air into the chanber, and other chanbers are
direct 10 COO|IEQ chanbers into which t cool air is introduced for

cool i ng. Due to i%hi @ 1s gniqutgide fronhuew ofre refuigeraton aicnoadingrtoi examplary

di rection, stal baQﬁ@@ ace for the refrigerator is reduced. The
refrigerat 8?1 mSEE ﬁ‘éﬂ(’%t or age control properly execut ed si nce
foods to be pre n tion are stored in ndlrect
cool i ng chanberlﬁ?ghfq% f%gbé)n%xvg% 1;/3 TIEETR08 40GOsdiagstap

direct coohing chanber. BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 |s an
outside front view of a refrigerator according to exenplary enbodi nent |
of thegpresent F i i J it
refrigerator accgg; ?n%Q?oOLESZIgee%%%ESyfrye%rrltdﬁa@félﬁfge}éﬁ?;acgbgdgg Itgné}feql/]?la\l;\y of
t-he refri gembodimeat drafi the ingestibadi rent 1. Fig. 4 is an interior front
view of a refr| erator according to exenplary enbodinent 2 of the

i nventi on. FFig. %13 8 wcsionnl onew of the wdfrigeeatoefacicoediaigoro anboiddineatt o
enbodi ment 2 31 August 2004 5b Fig. 6 is an outside front view of a
refriger atgf according to exenplary enbodi nent 3 of the invention. Fig. 7

is a sectional P“ ew. 8f the refri erfato accord ng t Q. .enbodi ment 3,
IS an outsi VIEW O refrigerator according to

10 exemplary embodiment 5 of the invention.

Fig. 11 is a sectional view of the refrigerator according to embodiment



5 Fig. 8 is an outside front view of a refrigerator according to exenplary
enbodi ment 4 of the invention. Fig. 9 is a sectional view 3fAtduet 2004
refrigerator according to enbodi ment 4. Fgg. 10 is an outside front view of
a refrigerator according to 10 exenplary enbodi ment 5 of the_l nvention.
Fig. 11 is a sectional view of the refrigerator according to embodi nent 31
August 200456 5. Fig. 12 is a sectional view of a conventional
refrigerator.” DETAILED DESCRI PTI ON OF PREFERRED EMBCDI MENTS 5 (Exenplary
de front view.of a refrigerator according

enbodi nent 1) Fi g | 46i:S_.an out Si _ ( _
to exenpl ar y) en‘%lgr & alse(‘}?iopﬁ’e‘”&”ég ACoPrRAiAendrefiggrateri s an interior
front' view of the refrigerator. Fig. 3 is a sectional view of the -
refrigerator.. Heat. -insul-ating partition wall 28 internally partitions

B e e
] [ [ bottom Doubl e door S
i ted o noxendlty LaRERRAPAT " 0L T }3; g 3303% _Lhe refrigerating.
. T . | .y
e Bottl oy aienfisial Gtehle. bﬂﬁ&e*?%&é‘ifﬁﬁl%%ﬁ%mﬁcmﬁg ?%ea%@rf?iarcglety
i ' sor : .Whi ¢ re.rel at’
"ar go and. hemunoHoL dF gt ety et ° M) 2. mnl ok BrieageRoet om
of the refriheraitt r&ﬂﬁ'ﬁbeﬁ‘ig?%ii% Br Qé/ét&?dlxl"“bfegv ﬁf?ﬁﬁ@gqe&,%gﬂ%%:;gtey%s for

mai nly string perishable foods, such as neat an

| ower than fhailating pertigbniwsn g fﬁe?ﬂ@;l?’%%ﬁgﬁ‘sagsgﬁ%@%f%gg?nﬁ%pb&gﬁ ‘

about 0?C, partial freezing at about

fitted: 1®. ihie itspeperamdiéwensedtiond)ehuy gaahty fefelaBng3thafiBy B4 awn

its top, vegetable chamber 30.thereunder, and freezing chamber 31 at its

* bottom. Double door 32 is fitted to tﬁe right and left of the opening portion
. gf thc_a reﬁ-igera;t_;i_pg_cham_ber..29_,_ and at t‘h.e, ini_:eri_p;: _side,_-.theré_of is pl;ovidg_d__ =
' Wlthdoor ﬁbékét 33 Bottle rack 54 d_lsposed at the- iovs.rést'sl.iortii-on 6?1:11:5 e
15 door pocket 33 is used for storing PET bottles and cartons of mi]k which are
relatively large and heavy. Low temperatufe chamber 35 disposed at the
inside bottom of the refrigerating chamber 29 is provided with storage
container 36 for mainly string perishable foods, such as meat and fish, at
temperatures lower than that of the refrigerating chamber (for example,
20 .chiﬂed at about O"C pgx_'tial_ﬁ*ee-ziqg at about -3°C, apd s0 911). Dra_we; door'
787 fitbed to.the opening portion of the vegetable chamber 30 can be. didwri. - -
out along with stbrage container 38 at its interior sidé. Upper storage
container 39 is detachably disposed at the upper portion of the storage
container 38. Also, drawer door 40 fitted to the opening portion of the
25 {freezing chamber 31 can be drawn out along with storage container 41 at its
interior side. Upper storage container 42 is disposed at the upper portion of

the storage container 41 which is movable in forward and backward



out along with storage container 38 at its interior side. Upper storage
container 39 is detachably disposed at the upper portion df1 Algrss2a04age
contai ner 38. Also, drawer door 40 fitted7to the opening portion of the 25
-freezing chamber 31 can be drawn out along with storage container 41 at
its interior side. Upper storage container 42 is disposed at the upper
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' fBEG9H ' i §s 1 A NSi rear of. the
52? P?Scrar 2t0 i ng cha%b%?ﬂzl%r %g'cgmt;%qgggi%E %?%&ogg%?ggg%ﬁg%%aﬁ?%% gnd,

the second absdecto the il dooldrof5.P! Bbéh ‘&ET‘: ;fﬁcgﬁghglggig%jgcfm%ﬁsﬁ ?‘5% AS are  om

refrigerating chanber 29 and the vegeta rmng

- of the. refacb@ﬁmddatgd(ahv’tﬁ@@éaﬁ8ft@%b%§éﬁéﬁbéo3},c%%p%%§% £RENI g

'of he vegetable- chanber '30 at a specified interva

partition plregimmef thadregotatle ahnmibeoB0an Seebed Roke! LD iquEﬁﬁd’%@%%b' e
chanber 30. The cooling plate 50 is nade of metal, such as al um num or

mat er i allOhawippgrainsideereaneofrethec pofligdravidgy chihtbaranyi t i Sstondl #he 49 gnd
the cooling plate 50 formdraft passage 51 between them Intake air
passage 52 idispiissgogbevearndhelobacto the tdeeondf edoar 47i nPaabintore plaR, 480isand
allows air aéfiter cooling in the refrigerating chanber 29 to be taken into
aisposed between the refrigerating chamber 29 and the vegetable chamber
80, forming the bottom.of the. refrigerating chamber 29. Cooling plate 50
-élc-i'sé'-s"' the fofn o;;éﬁih;g':’.of %he‘ 'végeféhlé' cha.mbéi':'B'O "'aﬁ.' a"'s];;éciﬁ‘ed‘ mterval e
16  under the partition plate 49, and forms a part of an outer envelop of the
végetable chamber 30. The cdoling plate 50 is ﬁade of metal, such as
aluminum or material having a large thermal conduci:ivity. | The partition
plate 49 and the cooling plﬁte 50 form draft passége 51 between t]:_;em.
Intake air passage 52 is disposed at the back of the refrigerating chamber 29,
- 20 and gllows a1r after cooling in the rgﬁ*igerati;lg phamber 29 to be taken into
o -.:-}'tl_le secondcooler 47Dlschargea1r p,a?sagé_- 53 is'dispo'-s'ed jat.utl-ié‘:i_psi;l;'foﬁ S
of the refrigerating chamber 29, and aBows air cooled by the second cooler 47
to be discharged by the second fan 48 into the refrigerating chamber 29.
The draft _paég:age 51, the intake air passage 52, and the discharge air
25 passage 53 are connected in series, which are arranged so as to surround the

three sides except the internal door side of the refrigerating chamber 29.

The draft passage 51 is provided with intake port 54 at its front. The intake



.-."the second: cooler 47..' Discharge air passage 53 is'disposed at the
inside top of the refri geratl ng chanber 29, and allows ai3 Aapkegoday the
second cooler 47 to be discharged by thegsecond fan 48 into the
refrigerating chamber 29. The draft passage 51, the intake air passage 52,
and the discharge air 25 passage 53 are connected in series, which are

' | d d :
2??229%??.&32?%? %%H CRdrbeh o VRGBT bofi R e igﬁah?pg@ag h "
L
;)Pf)\alllkgego\r/vlt t |nta e%%%rrfg gl&%%:%ﬁbg gléaalflgfer Péﬁﬂ%ﬁ?ﬁoybﬁwem D‘%Sgﬁgg?fhe
C r
port 5715 v Ged SR ?’%E?p*?w&s@%‘%%ﬁéﬁv s g b8
di schargi ng iﬁf‘ﬂls%ﬂﬁi%lgzlgft e%gll ! ﬁ“f?&lé% ?‘gﬁ Z‘&n}el}ﬁrg% In the above .

configuration Lhe C air odh & f-an ndt Pﬁtfre'?ﬁeng
hanber 81 by t

(r:e?ri gergtl né chgﬁbtelgesab% 1F%éérsegccoridﬁlcoo(’iéS ﬁ‘"{eﬁ sléjéﬁ S o
That i's, thehée&éézgﬁgeha&g)eem §riheIuRP dolIBE 45" 587 0 RRATRE [ﬁﬁ@“% i

as direct cooling chanbers. The alr 1s no

veget abl e 1@he rehdgdetinidchhinbBy Langt tlﬂan§eco a&Blér F LRA! %Oé’éc fsfaqer
?1 oor V&"I

cooled via the <cooling plate 50. Hei roma f ere

refri ger at-ofThtiis, ﬂ@@lyeﬂi?getétlngsd@nhﬁéi 29 ﬁndtﬁh% n#ﬂ@gﬁﬁﬁgedl%%ﬂer E’-Tg’uﬂgﬁgﬁe r

door 37. of the vegetable chanber satisfies 600

oper ati on ofastdieecklvouking @huigsiral 0Thvicbbl 418 i§A6E i BR6duced rtosthe @etiiIng
chanber 29, freezing chanber 31, and | ow tenperature chanber 35 function as

di rect ‘&0l chgmiteard@mehich fuictibng i 4n indiveenteolaie ARG &iblé@"v‘i&‘%he
convection of the cool air dlrectly I ntroduced into their interiors. The
air cool ed B?Ohmﬁplams’io cooler 45 is directly

I—Ielght H from a floor where the refrigerator main body 27 is installed

N to. the upper end of the drawer door 37 of the vegetable chamber satlsﬁes L
~ 600mm < H < 850mm. I ' ' -
5 An operation of the above feﬁ'igerator will be described.

The refrigerating chamber 29, freezidg chamber 31, and low
temperature chamber 35 function as direct cooling chambers in which their
contents are coeled by forced convection of the cool air directly introdqced
into their interiors. The air cooled by the first cooler 45 is directly

20 _mtroduced by the ﬁrst fan 46 mto the ﬁ'eezmg chamber 31, and the contents
.of the storage contalner 41 and the” upper storage contamer 42 are dlrectly- By

cooled by forced convection and stored at freezing temperatures. The air

cooled by the second cooler 47 is forcibly circulated by the second fan 48 and

difectly discharged from the discharge port 57 into the refrigerating chamber

25 20 via the discharge air passage 53. Simultaneously, the cool air is directly

discharged from a discharge port (not shown) into the low temperature

chamber 85. The cooled air used to directly cool the contents of the



20 introduced by the first fan 46 into the freezing chanber 31, and the
contents of the :storage 'container. 41' and .the upper st3armRggst2wat ai ner
42 are directly cooled by forced convectjon and stored at freezing
tenperatures. The air cool ed by the secdnd cooler 47 is forcibly
circulated by the second fan 48 and directly discharged fromthe discharge
port 57 into the refrigerating chanber. 25 29 via the djscharge air passage

53. Si frul t anefvigsrgtingrehansiedr 29 by ifsradidraddiveition! is 681 @6d ik o0 ReaAnTiss AR 0
port (not shown) into the | ow tenperature- chanber 35. The cool ed alf used

to direct| ypaswiget Hi2 fromthatintade pére 55l aAdgubirndO4HR: s@bhi86RYI4TY nber
29 by forced convection is collected into the intake air passage 52 from

the i ntake Bostmeseniida paruofthe mol aér dixchacedopite thé fefriferhbing dRFR, 2

part of .the_tool air discharged.into the refrigerating chamber ™ 29.is". L
i nt roduced- #9 éwititaednerdifrenptire intaké part 58t the botbost of fie eAABEF 298 Pit 0 5
the draft passage 51 and returns to the second cool er 47 through the
i ntake. S ait %gﬁf&g@ssagwﬁﬂlaeubmmng to lthe cecdndigoglendd th@oudh¢he oRdalal r
directly introduced into the |low tenperature chanber 35 simlarly returns
fromthe i#aR@s§aRer SBewhilet enolingbhel coolingrpléte t50.0UBhe tcbel iait @ieceiiy’
passage 52 afte ool ing the contents. Accordingly, the contents stored in
t hese chanb¥Hodycedimto thgilgw temparagure pbembheBbsinikdy eetums droradblel ng
envi ronnment. hayin relatively |large heat transfer coefficient. Thus, the
refrigeratifg® ﬁé’%ﬁgﬁﬁ t?é,ﬁe peconid srglendfblarough theratakeairyassage GRaftranber
35 are suit fQr ... cpoli,ng -stoyage. of general foods, such as.daily
di shes, pr 0(202)2% &ﬁ}eo fden o%ﬂor‘ﬁﬁgii’s ?ﬁ%ﬁ@ﬁteéﬁ ftored in ghesegchambeysyatee
cool ed ~ i f.led storage ,15 . tenperatures in_a short tipe when
t hey arfgp\é\%arpégb?gﬁa? ﬁem E? st?‘e‘Yi BlaciAlHader cp eavayonment; hpemg gue t o
openi ng andee}iQsh t riefrigeratac .door ., The.cooling plate 50 cool ed
by forced conyectll}glr#%? ﬂ(;égiglt?é#%ﬁgac gﬁ\caenﬁhr’](‘)]ﬁ% Werq#§8¥£%%§h§@@f is’
made of Matzg,i ReeaY dHhrbdP89Cahd b RPtemperature chamber 35 are suitable for

e coo]mg .storagg_ of general quds, sugh as daily dishes, processed foods, frozen

- " foods, - and drinks, to* desirably be cooled  down “to specified :I‘ét.orég'é' ’

15 temperatures in a short time when they are stored for the first time or when

the temperature is raised due to opening and (':losin'g of the refrigerator door.

The cooling plate 50 cooled by forced convection of cool air passing
through the draft passage 51 is made of material having a large thermal
conductivity, such as an aluminum plate, and the plate 50 is therefore

20 . quiclfl.)f‘.a..p.d neg;ly gni_formly cooled over the entire surface to be lowered in
temperature. . As a result, the cooling -plate 5‘0.'func.§_ions.'_.§s '_éih‘ mdu'ect L
coolin.g plate for the vegetable chamber 30 and is disposed at the top of the
chamber 80. That is, the cooling plate 50 cools the contents stored in the
storage container 88 and upper storage container 389 of the vegetable
25 chamber 30 by radiant cooling with a temperature difference and a

downward cooling caused by natural convection, thereby allowing the

vegetable chamber 80 to function as an indirect cooling chamber.



conductivity, such as an alum numplate, and the plate 50 is therefore 20-
qui ckly' and nearly uniformy cool ed over the entire surfa@eAtgusbgodsover ed
in tenperature..: As. a result the coolijgg plate 50. functions. as :an
indirect cooling plate for the vegetable chanber 30 and is disposed at the
top of the chanber 30. That is, the cooling plate 50 cool s the ggntfniﬁ
stored in the stora cont.ai ner 38 and upper storage container 0 e
veget abl e 25 chaﬁ‘c%PIg‘ﬁBgﬁy ipathenvesetahile rghamber 30t dhpe%@ag& dﬁé f;dgaesﬁ:teh
and a downward coql.i ng caused by natural _convection, there al | owi ng e
vegetabl e ¢ @Fog%nggnWEHEPF%ﬁ Bﬁaﬂﬁ&HW€&YSBUﬂﬂhﬁgtbmasﬁﬂmmeﬁﬂmmugust

2004 10 Accoy dingl. I n the vegetabl e chanber 30, the contents are pl {aced_
under cool i ﬁb%%l\ﬁgrm@ﬂ??%%g@na&%nat i Udieyetome,) theewegetahle sthamber is

Chanber 5 uE LGS nor bt bl snuns vesoblsarsC s,
7 ans i ekl ATl ot hindenaso 1
cormuni cat ed i t Parnere BERERT chamber 30 fagria viptihe cedting plaedratom
Hihe chant R AR AR PO el mater
Lo rect “Eoot 1 0a Tt herot AP Kb ES iR AR mfraas
Fon" o e B P SR 0% AR A R,

the. refoi gesgétabld shasbol t3mﬁ€%1ghrﬂﬂnﬁ%l%f.ﬁgT§%a hetﬂ(g éi%?ﬁ:[% Bi&veRltine. g

storage chanbers including the difect co ers

and refri geeffeitndud eninlirdosca6ling Berthde supPré et tﬁg%&&%i&mf‘%&s{e% i5ehle at
refrigerating tenperatures. This arrangenent provides the
synergistic effect. Therefore, the refrigerator provides storage control for
- maint;ain_jng qpa;ltity of thg foods fo;_a_l_ong.time. - _ ‘ -
: A,s (éléécﬁﬁéd abc—ix'ze; i’.hé. ‘iéﬁ‘ig"é;ratdr 1s pa.rtltloned mto i:hi'ere;'o'f moéé R
16 sections of storage chambers including the direct cooling chambers kept at
| fréezing and refrigerating temperatures, and the indirect cooling chambers
kept at refrigerating temperatures. This arrangement provides the
refrigerator with a high storage efficiency, while suppressing the Iowerigg of
food quality under the storage control according to suitability for the stored
20 foods. - |
.. [ The veistable chamber 30 in the middle of the refrigerator main body .
is cooled by a part of the circulating cooling air passage of the refrigerating
chamber 29 adjoining its top, thus allowing the refrigerator to have a simple
. structure. Since the total distance of the circulating air passage 1s not
25  particularly elongated, the draft resistance does not increase while the
cooling efficiency increases. This allows an indirect cooling chamber to be

economically and rationally obtained.



refrigerator with a high storage efficiency, while suppressing the |owering
of food quality under the storage control according to swgitmkjust 2004f or the
stored 20 foods. The vegetable chanber ;30 in the : mddle of the
refrigerator main body is cooled by a part of the circulating cooling air
passage of the refrigerating chanber 29 adjoining its top, thus allow ng.
the refrigerator 0 have a sinple structure. Since the total distance of
the circulating di ;%Eggﬁge tempgpatures ofathd cuegatdble etlbmgherd30t heydriaf t

resi stance dges t_increase while the cooling efficiency increases. This
all ows an i ﬁﬁP?’@gB’ éb%‘rl{ Egécqll‘&ﬁﬂé eqgvalent ée onenlitile hygherdthaax thetasd the

chamber 30 TREIENRtgE-ShuRber dbbut e 6ompeRHuLs Drevidos dhertsAgsrateramitly | ¢
L i S BB s s e
i oot cob Rt e CaRbefiren o) Pithordacitbrect toling venaraaythe |
o2 £, RIS 98 L e LB 0 Tt
Pl ate 50 10°toRaFERNS Ao bt forkl SR iParee “ar ca or extend | s installation
other haD a1 ot ICUiOB g BauFEARSE oMiue Qb P 8hboP 2R lhe oo
of the di schorger o eATRSrhlowetkhb Shto¥ard iR, ABECERISE pldte,30)a0
the cool i ngr pl ot e 20 1o cadiad wrare PR OF BrRLAL HARHARBR thef 30AR 2"
di schar ged dte tapwof tipehainbee B®BNAORAhe draft passage 51 for cooling the cooling

plate 50 is connected not to the intake air passage 52 of the refrigerating

_ ghgmber but partially _d_ire_aqtly connected to the end of the discharge air

passage 53,'£herelti§;él'lo%ing the cool air fd."p'ass" forward from i:,]:ie' bottom R

15 _ rear of the refrigerating chamber.- As above, the cooling plate 50 is cooled’
preferably by the cool air that is discharged at low temperatures and has
high cooling power.

The vegetable chamber 30 does not internally require a convection
passage of cool air for cocling over the entire periphery of the sto;'age

20 ...contajr_ler ?8, | f_:h(_e_ passage being‘ ;gquired in a conventional refrigerator.

.. “Accordingly, the sﬁgi‘égé conta"iner 38 cai be: enlargedup t(; a mzewhmhdoes - i |
not affect the opening and closing of the drawer door 87, thereby increasing
the storing capaclzity.

The refrigerator main body 27 has the refrigerating chamber 29,

25 vegetable chamber 30, and freezing chamber 31 vertically arranged from top
to bott_om- in the order of higher using frequency. This arrangement

provides the refrigerator with multiple section control in a relatively small



hi gh cooling power. The vegetable chanber 30 does not internally require a
convection passage of cool air for cooling over the entir® pegisphesy of
the storage 20 container 38, the passagggbeing required in a conventional
refrigerator. Accordingly,-the storage container 38 can be.* enlarged up to
-a size which does not affect the opening and cl osing of the drawer door

37, thereby mg]gqaﬁln t he s oring capacity. The refrlgerator main' body 27
has the ref ria§&t HRoghe e@m&@geeeweeeeenbﬁ e yogetahde thambeng

chanmber 31 vgrti op to bottom-in the order of higher
using freque ﬁ‘ﬁ %‘ ‘i‘il é??ggwaiﬁr?y Vi §EFIRE €apatity ger an dndinéch cooliingpl e
section conté' %illgveg%@snal | 31 A gua; 2004 12 install ation space
wi t hout aff ec E] $ts 1%15 Hiseceser froney ke aVehaaeres’ 2gd torhandde theld| e
particularly. stQ aci t as. an indirgct. copljm charrber Thi.s
all ows the ucsoer%é?% 3"&3[19 Q%%"“@P tgasives yiew ofi theyawhole akeyier imta- -

whi | e taki ng+an | ew the whole: from. above in a: 5

st andi ng%pos “ire d% egvt‘“\ébad} SOOPFHE freezing chanber 31 at the - bottom

40, ”?hre?teﬂirreﬁﬁﬁ?n%” i cARBYSEr Ranab! iF (hestean: “gt ?igfefga“p’iabﬁﬂiﬁi ne
AR f

{Zﬁrg'egfriiﬁﬁgecapa%%g ﬁaé*“ﬁ@%dﬁvl‘n’%%d@ﬁ%‘ée”we%a ) B e

contents whidiéfidulty EHS LR, i{tse""fe;% SR el i2BLa 00 hié{\”@@gﬁ the

hei ght of his/her eyes I'n particur opens

toth ht and
cFosi ﬁgrl %hgv%ioégrisegifsg% rg\%e% Ak oor s %hﬁﬁst}gﬁﬁg% gglgpgg%l e
chanber 180 dridgtddobs,absivier ﬁﬁlﬁlﬂﬁﬁﬁﬂle'ﬁie col%é‘ﬂi!sdﬁhﬁe t&ﬁlﬂﬁéﬁ 'e%?éx?sfxﬁé vik v{' he

conveni ence. Further, when handling PET bottles or cart
of them in front of him/her at the height of his/her eyes. In particular, the

double door 32 separately opens to the right and left, and does not occupy a
- Iarge space when opemng and closmg The door. 32 and the drawer doors 37 .
and 40 for the vegetable chamber 30 and the freezmg chamber 31 prov1de a.’";' )
15 | refngerator with convenience. ‘

Further, when handling PET bottles or cartons of milk in the
refrigerating chamber 29, the user opens the door 32 of the refrigerating
chamber and reaches the bottle rack 34 at the lowest portion of the doer
pocket 33. Then, the height H from the floor to the upper end of the door 37

20 | of the vegetable chamber a]lows the height of the pOrthll where the bottles in
5 the bottle rack 34 to be held at nearly H+150mm If (H+150mm) < IOOOmm,'_..I: o
- the height is within a range of the height of the user’s standard elbow, i.e.,
970mm plus the height of histher footwear. This arrangement allows the
' user to handle heavy bottles in the bottle rack 84 without raising his/her
25  elbow. '
That is, since H < 850mm, it is not burdensome but very easy for the

user to take the bottles which are rather frequently used everyday. The



refrigerating chanber 29, the user opens the door 32 of the refrigerating
chanmber and reaches the:bottle rack 34 at the |owest portiInaejust beogdoor
pocket 33. Then, -the height Hfromthe fi®or to the upper end of the door
37 '20 of the vegetable chanber allows the height of the portion where the
bottles in the bottle rack 34 to be held at nearly H+ 50nrri. If (H+] SQmMM)

clbow | o " BOTRLoNS N MR8 AR bt Grof ke Potfes Do abgclm:

al lows the @%efled PotAig Y, tles in the bottle rack 34-w thout.
rai si ng hi s/ her 250el bo%viﬂl{%ﬁgp Sla?e%m nce H< 850mm it is not burdensone

ssed” eviryday. | Tha s Bt Erbglh AT AR B SRl OB Btk et nBdem

who of ten .uSeﬁmgppéﬂalnﬁﬁ%H@Ohﬁﬁe&b“?zﬂﬁfropﬂﬁe'?3&%%3@63{@ to}%t@ ”%q%@@% o

Al so, the lowest portion that can be-easily teac _ ;
S30mi U5 Accor GreRly Croy SO0 (8 BB LA Rest o8 e B
Thi s arr angement et oun Pheraaner, 29 38T RORy, HIQRET Y COORRY CTRe
Upper ond het ght ol the draner daor a7 ony Che t4E OIS il paH Yat of 4l

sati sfies 600efrigerkting@hamberf29 irf Hetdrliagposfurgach storage chamber, the
hei ght provi des an easy-to-use refrigerator including the refrigerating

chanber 29 used ‘f Accordmgly, ifthe tppat endHedght Bl obehd FraWed dRH 378 the
side with the cor‘rgr essor 44, can be arranged |ower. - This arrangenent

al | ows .1he Fegefeblochambes satisfies 600mrhi £ H < 8504@natfoy ehetlaydub®f each
installed at 't he back qof the freezing chanber 31 and _
storage chamber, the height provides an easy-to-use refrigerator including
the refrigerating chamber 29 used frequently.
s _T_he__ ﬁ;:_st, c,.o_o_ler-45, be%ng.arraqged, eide by__side_. with the compressor 44,
" can be z'u-'i"eng"'ed.i"OWei:. - This arrangementa]lows theﬁrstcooler45 or t;h'e -
15  first fan 46 above it to be installed at the back of the freezing chamber 3i and
prevents them from invading the back area of the vegetable chamber 30. In
the vegetable chamber having an increased storing capacity as an indirect

cooling chamber, the length of the storage container 38 can be elengated up

to near the back insulating material, and thereby, the storing capacity

_20 further increases.

(Exemplary embodiment 2)
| Fig. 4 is a front ﬁew of an .interior of a refrigerator in exemplary
embodiment 2 of the present invention. Fig. 5 is a sectional view of the
25 refrigerator. Insulating partition wall 60 partitions refrigerator main body
99 into upper and lower sections to form refrigerating chamber 61 at its top,

vegetable chamber 62 thereunder, and freezing chamber 63 at the bottom.



prevents them frominvadi ng the back area of the vegetable chanber 30. In

t he veget abl e chanber having an increased storing capaci ty31asugust 2omti r ect
cool ing chanber, the length of the storage container 38 can be el ongated up
to near the back insulating material, an 4thereby, the storing capacity 20
further increases. (Exenplary enbodinent 2) Fig. 4 is a front view of an
interior of a refrigerator in exenplary enbodinment 2 of the present :
i nvention. FAgoles 64 i% sspangashaidevbpwidd wiitie coBiprieeédr 48rA e bHakkWEHAY
partition wall 60 partitions refrigerator nmain body 59 into upper and
lover' secti 81¥6Zig ehovmberc63.i gEantlbnfyr devetiatrabd isdispbsed GPove %RASIAYN &
chanber 62 thereunder, and freezing chanber 63 at the bottom 31 August
2004 14 Cool bRe gaolpy 64y r Begepersidit 66 fai deolviit djastsess afrthrided! 180 AFK
of the freezjhg chanber 63. Fan 65 for forced draft is di sposed above“and:

close to 't h&ldegwthithgfan B&ipd&ioaler 64,6BnfGH, aanbdamiper adiiti 66 Rt dikgogaidr gpoged

si de by 'ii daéq\/\dbtgkthe fan 6-5.-,-. Cooler 64, fan 65, and danper unit 66
are di spodedft baek phthe frerziie ehamber 63i amyl dhamiteintb3dand the rsfr el yee

g_n the rear %ega of 1:&he veget abl e chamber 62. Partition plate 67 is
i sposed bet Yeertable ohamkar, 62ng Rarditiosy pateatd i alispaeidabeeweba ey
o poct 1 od TiPbyiline Ghasber A aud e eechbioestunuban bac oBontipgpplate 6 | &
e SF T okl 5 8 o0k LEFRS Sl RSt o3 e et e
e e L, b S BB e SabRo i o5k e o
ek 15 SRaPREsen e R b IRyl SRR 5 B oo Pl ot e
di scharges t¥getale Admbd 82! hﬁrﬁﬁ%é&%ﬁg@é@% formed between the partition
plate 67 and the cooling plate 68. The fan 65 circulates the air cooled by the |
_c__o.ol_er 64 th:qqgh t_ht_a: f]rgft_passage 7 O_.and the dampel;. unit 66.. Discharge .
""giif'péi‘és'ége 71 is dlsposedfromthe back t(l)" the topoftherefmgerahng S
‘15‘ chamber 61, and directly discharges the cool air i.nfo the refrigerating
chamber 61. Discharge port 72 is provided at the front top of the discharge
dir passage 71. Vent Hole 73 is provided at the front of the draft passage 69.
The draft passage 70 is connected to the discharge air passage 71 at the
bottom rear of the refrigerating chamber 61 and is connected to the draft
2(_) ‘Ppassage 69. -
' ' 'An:'@_)l.)éra!:'ion of the ;éﬁiéératoi havmg f-l;é_:aiﬁﬁye conﬁguratmnmll 'i;e _'- ' |
described. . o -
The air cooled by the cooler 64 ié directly introduced by- the fan 65 into
the freezing chamber 63 in which the contents directly- cooled by forced
25 convection are stored at freezing temperatures. Next, the amount of the

cpol air forcibly circulated by the fan 65 is adjusted by the damper unit 66,
and the cool air is directly discharged from the discharge port 72 into the



1. Discharge port 72 is provided at the front top of the discharge
;P?m;:;sgge 71. Ven'? hgl e 73 is provided at the front of t3reAadyiatbopassage
69. The draft passage 70 is connected tqsthe discharge air passage 71hat
the bottomrear of the refrigerating chanber 61 and is con_nected to the -
draft 20 passage 69. An operation of the refrigerator. having the above

oled by the cooler 64 is
G recely | nilkeaify dipRbert éb%‘%}%‘ he Heatinasshee Tornmbthe dichargenth
t at
freectng temsagETLY Tﬁeﬁ'es B el rating chamaber GbAnd thet beeringyhamber
circul ated adj ust e t he da I’t]l;nlt 66, and the cool
© qﬂnt@lﬁs hare3tooded bet
g|064| i5d1r refeg;l;{:%gﬂi%agéﬁ %Pfgr?lgt%?:téaﬁ draft passage 70 and the -
di scharge air — passage i!;% %@? fa0! 8?|Yd@¢5?}i?nfgdc2%ﬁﬁgéhm;1;sglﬁﬁfﬁlgme 3
c
content S oy otestginkty, S EhARAAS St i °°cob?egq st dees lapedoundr o
t t he contents are
Lg;rg?;cggoicggﬁgl ﬁ%gﬁ‘lg%ﬁ%ﬁ aceg%u%e&g?w gﬁét Etﬂﬁﬁf% CWﬁ*zi ng'r 1
relatively hafrg@ritinle tKARBES rs1¢f%e§41t§t(&)1§5&‘or c;gagﬁtogéf ! Ig%ﬁ%?%i ﬂﬁ%élgl e8Uch as

is suitable for cool -storing genera

processed f dadly, dikhezeprdcesstst fidad, ﬁrokgﬁsfooftl‘@tl rrel wh ?I‘ﬁégp%a{sepﬁ%o erq g

to specified storage tenperatures in a shor ed

for the fir sooleddowar tovsperifibe st?‘%?@rtéﬁﬁe%ah&e%%sfghgﬁetﬁ% § I-Fg‘%§| and

cl osing-0? the door. The cool | ow n I'n the dra as’s

flows i 0t hetatedffor thaagaing, of ﬁrfheﬂeﬁ:[e' Veﬂdﬂéfﬁh%ﬁsgﬁ%?nééi‘g Lhg, S;ge%'ghgg

pl ate 68 havi ng a large thermal conductivity 'The co Mat'e:
functions- &asdalosingedithedbonol i ng

The cool air flowing in the draft passage 70 also flows in the draft
passage 69 for nearly-umformly coohng the coohng plate 68 havmg a Iarge .
" thermal conduct1v1ty “The- coolmg plate 68 functions- as an indirect coolmg -
15  plate for the vegetable chamber 62 and disposed at the top of the chamber 62,
That is, the ceoling plate 68 indirectly cools the contents by radiant cooling
due to a temperature difference and downward. cooling by natural
convection. '
Accordingly, in the vegetable chamber 62, the contents are placed
20 under a coohng enmonment havmg a relat1vely sma]l heat transfer
coefﬁcrent thus causmg theu' drymg to be suppressed Therefore the."_-'
vegetable chamber is suitable for cool- -storing perls_hable foods, such as
vegetables and fruits, of which storage quality is closely related to
transpiration of water in particuiar. |
25 As described above, the refrigerator is partitioned into three or more
sections of storage chambers, direct cooling chambers kept at freezing and

refrigerating temperatures, and indirect cooling chambers kept at



15 plate for the vegetable chanber 62 and di sposed at the top of the
chanber 62. That is, the cooling plate 68 indirectly cool3 Afgscetidents by
radi ant cooling due to a tenperature difference and downward cooling by
natural convection. Accordingly, in the vegetable chanber 62, the contents
are placed 20 under a cooling environnment having a relatively small heat

transfer coefficient, -thus  causing. their "drying : to be suppressed:
Ther ef ore, rel{r}fé’?atlvgd@%né{ﬂrét@%nb&%ql%r §dianthfan ﬁgrfoc sobling dhesg storage

erishable fpoods, such.gs .vegetables and fruits, of which storage quality
!Os cl osely P@‘?‘ﬁ’&ﬁﬁ Provides,the,thagabsrs srthgtarege coptrol in wiceordapse Ath the
descri bed-aboye, ..the. refrigerator s partitioned into three or nore
sections of «SE%‘PQJJX %85 §LH¥@%§&JE‘P€%PCI§ G&oredgin: Fharbelrigaraprr ard fto eshiamgeand

refrigeratij .and.indirect cooling chanbers kept .-at 31 -

August 2004 : tsgjggg{, g&%ﬁqﬁﬁg t enper at ures. - Cool er - 64 and fan 65 for: .cc')o-l‘ i hg
aceor darive i th PRBISE, BAgPpaynest 1ot spgstabla asmben Bads sobrecedseryhe
embodtment 1 BEBtGeBIYIRRT e il SeSRESHOR Trowake atooled e bncephing y
Gnt v per | D RO, AiRRAS Ao RER Sinihe B o7 B0 Bk thowdad in @
el ar ged up o SRR e A “Thcniife. Hhe” SRal8 NuliARlerofen vy BRa 10
c o1 o, Wergha ) ORE ciond bR Y ABLRAD) 50 GG REOERRRE N, .
i T, o St oty ottty S 0 %,
whi ch h Further, similarly to embodiment 1, the cooler 64 is arranged side by
side with the compressor 44. This arraingement aﬁows the refrigerator to be
: Ipwe;_:.. | As a ;esul?:,_the.cqqlg_z;_ﬁfi,’ the fan 65, and.izl_le damper unit, 66wh1ch
are disposed thers above may be installed at the back of the froezing
15 chamber 63 and do not intrude on the Fear of the vegetable chamber 62.

The length of the storage container 38 can be elongated up to near the back

insulating material, and this arrangement increases the storing capacity.

{(Exemplary embodiment 3) - _

20 | Flg 6is an outsidg front yiew ofa lrefrigerator according to exemplary
o 5&1’1ib6dim§nt"3. g.)_'f_'. the .."_p_résé‘ﬂf‘.'inwr-:ehigi.oﬁ;f-'_.-f‘i,_'g,z 7_'.i‘s"q‘ sectlonalVlewof thé L

refrigerator. Insulating partition walls 75 and 76 partition refrigerator
main body 74 into upper and lower sections. The insulating partition wall
75 forms refrigerating chamber 77 at the top and vegetable chamber 78
25 thereunder. Under the insulating partition wall 76, freezing chamber 79 is
formed. Multi-purpose chamber 80 is formed between the insulating

partition walls 756 and 76. Drawer door 81 is fitted to the opening of the



[ C "the .

are. . disposed there above may -be' installed at the back of 't
freezing 12 chanber 63 and do not intrude on the rear of t&tAuggttetd e
chanber 62. The length of the storage coift ai ner 38 can be elongated up to
near the back insulating material, and this arrangenent increases the
storing capacity. (Exenplary enbodi ment 3) 20 Fi g.nb6d! S a? Sugm g? f:ggt_

' of ar ' : i ng1to exenpl ar L e I men . . X
\[glr Z\évent invﬁﬁ%%ﬁ?&f E{ialﬁlﬁgf)”@&?%ﬁ% 2 %‘flta 0N @W% storage conpainer §& at or .

Insul ating pgid idte?rV@lbS DPra Jo%r%ﬁ%ﬁtﬁ%d :ijg]; | ?qeéﬁ%igg qﬂ'?ﬂ%”ﬁ%ggﬁé ¢

.into upper and | ower sections- The T nsSu g’
fri ' at tablecanber 8 25 .
{her eunder - Uhdorot e SR %9%9%2%@%%5%%&@19?%9_ __ f?% gﬁ@w w5
bar {141 on wal| & JRORELS PRCRREntt: e wER DR A n e 'bﬁéa‘b‘ﬁé%ﬂg?:&?%:gé
8- i ] 0 W th. StOL:
(1:(7)n'? éi ﬁg?ugédg?gﬁﬁggﬁﬁf%ﬁ%r Si g e. S%r a]%ee{rlg%?og?%w% %fet(ftﬂj&?% Opﬁ’étrfi) elr ng
3, I aheoerragrtmy o7, Sl han S R B GAOE

84. Drawer .door "85'i6 fitted: to. the opening the” _ :
: I s 'ttheacuin ' Do /1S
:80 and is 'tie préssdr dUQtothe backssOfR0 ﬁeﬁ?ﬁ?ﬁr&blgh‘riﬁl}%ﬁ‘?% rgﬂsg Otgg‘e)ég g%r :

fitted to the-opening of the refrigerating ch S

arranged si dorded circidatiohtis ihbalkdrabResald ddséto the chask saf ﬁ:ghgl\}éélgﬁéjtng

chamber 79. First fan 89 for forced circulation is-installed a

close to t h&m eol ddr-aBenperadjostmeRPis Qirateel-is by @Bty Al i?!@fﬁ‘fl”?Qi S
arranged side by side with the fan 89. 10 The first cooler 88, first fan
89, andlfanpdie lirst capbersB8, st fandl9, andtdenpac kinit 96 ardidpred fehehaldrer
79’ and do no&_' intrude on the rear of the vegetable chanber 78. . Second
cooler 91 i ® hﬁaéig%natcllambmem angpde mek dettide orfthe geastofe v 77
for. forced circulation is.
The second fcggn:rbe%z 78?r, Second cooler 91 is arranged at the rear top inside the
..~ refrigerating chamber 77. The second fan 92 for forced circulation is.
 disposed above and close to the second codler 91. - Partition plate 93'js "
15 disposed between the refrigerating chamber 77 and the vegetable chamber
. 78. . Cooling plate 94 closes the top opening of the vegetable chamber 78 at a
specified interval under the partition plate‘93. The cooling plate 94 made of
material hav.ing high thermal conductivity form a part of the outer envelop of
the vegetable chamber 78. Draft passage 95 is formed between the.

- 20" partition plate 93 and the cooling plate 94. Intake air passage 96 is

< disposed at,the Back of the refrigerating chaiabor 77 and taked the sir aftér™. .~

cooling in the refrigerating chamber 77 into the cooler 91. Discharge air

_ passagé 91 is disposed at the top portion in the refrigerating chamber 77,

| through which the air cooled in the cooler 91 is discharged by the fan 92 into
‘26 the refrigerating chamber 77.

The draft passage 95, intake air passage 96, and discharge air passage

97 are connected to each other and arranged so as to surround the three



| sposed above 'and close to the second cooler 91. Partition plate - 93- -
ids' I015 di sposed between the refrigerating chanber 77 and t3HeAugrge2aial e
chanber 78.. Cooling plate 94 closes thed8top opening of the vegetable
chanber 78 at a specified interval under the partition plate 93. The
cooling plate 94 made of material having high thernmal conductivity forma

8. ft 95 is
Por e bet wom s B ahe ““E%?‘%“P?P%ﬁgﬁea& s RARE AR shh P i dbgake
o € s in ;
Igg gi(egalcha??g%gges ?gohgﬁd%tt es c00 f;ttrl\lgeqllr% ﬁaé)slagfh“ ge%?ﬁﬁgﬁf&ﬁﬁgb 197
por L on i i {he et RARE6! Al LRASSAVER Padihie ik HidhateS oot o
the cool-ef - ¢lr nﬁtodtﬁefieﬁﬁlgé}a@mgg‘sbﬁaﬁﬂﬁﬁgﬁ? 0o o3P &ggrﬁ«‘} ﬁgg ggteh-a éSalr

chanber 77. The draft passage I ntake air passage

Phroe 16 31 Auguar 2004 o o orespit hattt pAFERIGRn el B Grdigh ani' "
refrigerati pgssdgenb@d afd.ddmpakanit 90.
| Accordingly, each of the freezing chamber 79 functions as a direct
cooling chamber with the first cooler 88 and the first fan 89. The
refrigeratihg chamber ‘77 functions as a direct cooling chamber with the.
10 second cooler 91 and the second fan 92. The multi-purpose chamber 80
functione as a direot cooling chamber with the first cooler 88, the first fan 89
and the damper unit 90. The direct ooo].ing chambers directly introduces
... the cool air mto the mterlor The cool air is.not mtroduced mto the mtenor, .
: of the vegetable chamber 78 whlch functmns as an’ mdn'ect coolmg chamher s
156  via the cooling plate 94.
An operation of the refrigerator havmg the above conﬁguratlon will be
described. ' |
The air cooled by the first cooler 88 is directly introduced by the ﬁrst
- fan 89 into the freezing chamber 79 in which the contents are directly cooled
20 by forced convectlon and are stored at freezmg temperatures A part of the
" cooled a1r is’ ad_]usted by the damper umt 90 to an appropnate amount and is. ‘-' S
directly introduced into the multi-purpose chamber 80 through the draft
. passage 100 in order to directly cool the contents by forced convection. The
contents are stored at desired temperatures ranging from a refmgeratmg
25 temperature to a freezmg temperature by the adjustment made by the user.

The air cooled by the second cooler 91 is forced and directly discharged
by the second fan 92 into the refrigerating chamber 77 from the.discharge



98 is provided at the front of the draft passage 95. Discharge port 99
Pgrtprovi deg at the front of the discharge air passage 97.331nNJg:hsSE(MBArgles
the cool air into -the refrigerating. chagrber 77. The' air -cooled by' the
. cooler'.88" is 5 delivered by the fan 89 into the nulty-purpose chanber
80 through draft passage 100 and dg_rrper uni t I90 Accr:]g;g;pglmyi he?ﬁg ?{rtsPe

' er./9 functjong.as a direct cooling c i
cool or 86 amPrEL LHONED i disghanse air BRssagerSt| o nohafitbe codled ahcions
as a direct 9 Lin ch%ﬁer wi th.the 10 second cool er 91 and the second fan
92. The nul t§ -ﬁﬁ‘ﬁpg’é% sy of dbe refsigeratingachambier €1 divaitlyn dyc Hardedr |

i [ . first, f 89 and the danper unit 90. The
\(ljmi ?20% hg 01(‘): 4r C%%Ygﬁ%lflrﬁéﬁ ggm‘%‘ﬂ&tpgﬁhg r@tlfﬁgiﬂ%%n sage t@l&eﬁ'%@oﬁh_e l@i!:a_a.ke poot ?8?:1: -ethe o
i i or. . caol. ai r. 8. not, i ntroduced intq. the intefior. - of i
veget abi o cneHER bnidinne B éﬁmﬁﬂgﬂa@; &érpﬂébtth@é?tikﬁﬁz%?ﬁxgsbteﬁee o5

' h i e . An..oper.af i of ,the refrigerator, (
\él)ﬁf ;[ gﬁr g??(#%i P(#oi{)neg %g‘éscgf’kﬁgiflaf%§qgi9r _ktr??gllsteﬁ{;%gf Z_I‘ﬁg%;ﬁb@zbeggﬁfsnl s
Whi ch ke Can BT LHRmAD 70, 15, myflior g, shadibet oty woisndins
t d at fr | LETRES At art of the cooled. -air is: adj X

Fs hgr ganper llfﬁlstﬁh %‘ht 0 an ’g‘p%?‘g";’% E%éo%%&%éﬁ%???g%y &P?‘f?taqo}“’fggp?ﬁﬁgrbger
o diroctly con i pe sty Bt %%c.coﬁ%g %gﬁféﬂilints are
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by the second fan 92 into the refrigerating chanber ] F‘ge
31 August 260itable for cool-storing general foods, such as daily dishes, processed foods,

frozen foods, and drinks, which are preferably cooled down to specified

_sbo;-é_ge temperatures in.a short time when they are stored for the first time
" or when tﬁé-témﬁéfﬁtﬁi‘e lsralsed duie tZ(.i opé.ni‘ng":én:ci'-ci'ésii'lgkc;f 'tléte door -
15 | The cool air flowing in the dfaft passage 95 quickly coois the entire
surface of the cooling plate 94 nearly uniformly to lower the temperature.
'_The cooling plate 94 functions as an iandirect cooling plate for cooling the - -
vegetable chamber 78 and disposed at the top thert_aof. That is, the coqling
plate 94'indirect1y cools the contents of storage container 82 by raéljant
20 cboﬁqg with a temperature diﬂ'erence and of downward cc_)oling caused due to
matural eopvection o
chordingly, in the vegetable chamber 78, the contents aie placed
under a cooling environment having a relatively small heat transfer
coefficient, thus suppressing their drying.  Therefore, the vegetable -
25 chamber is suitable for cool-storing perishable foods, such as vegetables and
fruits of which storage quaiity is closely related with transpiration of water

in particular.



port 99 through the discharge air passage 97. A part of the cooled air for
cooling the 'contents of the refrigerating chanber 77 direkitAygusy26ter ced
convection is guided into the draft passage 95 fromthe intake port 98 at
the bottomand returns to the second cooler 91 through the intake air
passage 96:' 5 after-cooling the cooling plate 94. That is, the
refrigerating ch r 74, ,freezing chanmber 79, and nulti-purpose chanber
80 function as aagqpﬁ‘é?ﬁrlbet@oﬁf’?‘f?g tgﬁarﬁﬁagena#omm phrtitienedrintnthresr & nwobed

by forced c tio f the, copoled air directly introduced into the
interior. A%%E‘ﬁ?%&?f?m‘t%& st bess digest Cf)abnalcx;la@d@ﬁredi@tn@eﬁteezm ahdced
under a coollje | arge heat transfer

a /9 en\éi ro?ment avi ng a, 10 relat] Ve(!sfﬁ ) .
coef fi cient " EHEPH FATYRPLANRGS dR%iRkA fanction of beinglabledo sadett- praperng
ener al 'foods,..sUch. as dail.y- di.shes;” processed foods, frozen foods, and . -
gri nks, whi gEm£§gg€$%Fér'ﬁﬂﬂ¥ Todbest’ & §0 ChpEterpedenit otageefrigepatingures. .
in. a shgrt ' n ey are, stored for_the first time or when the-
t _errpfelr at _ﬁr e tféip;ég?%‘yeigga utér*gleos%ﬁ%dng SaﬁHT(lé’Pﬂgeldn?l Itt E (fh%ilb@éﬁr acqggﬂn& tg ?Ol
air oW n : . e ui c cOo0 e,entire  _surface
t he cool i ng t%lgﬁééﬁg%%fégrf&?gf?%gg%r St%‘llf%'\ﬁé?est redusdion of Podmealifnl i ng
late 94 fu i%‘ £ Al t l.ing plate for cooling.the vegetable
E hamber /8 g%udl diTs Hze%%eﬁg%?%éﬁ%&%‘%?%é?‘é’gﬁﬁ e’*ﬁﬁ_ﬁ@f?}jﬁg@ P@gﬁgm?tgmgg ate 94
i ndirec cool s onfainer 8 . radi .Gool i
with a _teér?perat ure di g erh_gg%:ghégﬁgé%? Q%\%@aﬁ%&g%ﬁ ﬁ%bgﬁﬁ‘g@@ epf‘a’laﬁ‘guralg
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pl aced under a cooling envirohnent having a I vel'y

coef fi ci@nt the torapepgtasidioss NhicH iy pRGidTShes Qfggyeﬁﬂsﬁxgg&%%gg'gggogfes |

chanber is suitable for cool -storing perishable foo suc

and fruitsAstondingly, shertgmgehtiiner BLEOS PeYerlar@E tpViol the 5ABRPIRALT ON
of water in particular. 31 August 2004

no hindrance is caused due to opening and closing of the drawer door 81,
' _@be;eby ipcpe_asing the storing capacity. . . _ _ o
" 'The refrigerating chariber 77 provided with the doublé doo 87 The ©
15 fegetable chamber 78, multi-purpose chamber 80, and freezing chamber 79
provided with the drawer doors 81, 8-3, and 85, respectively are arranged
from top to bottom in the refrigerator maiﬁ body 74. This arrangement
allows the refrigerator which can be installed in a small space to be used
easily and to have multiple section control. In particular, the veget'able
.20 ‘cllvla_mber 78 m 1_:he .l:lnid_dle_has an increased actual storing capacity as an
© ;. findirect cooling chamber.. Siﬁcé'_-tﬁé‘ﬁégepﬁb_l'é;éh?z;xﬁlbe:r 78 is .pi.-_;_iﬁéife'&. with ©
the drawer door 81, the user is able to handle the contents while taking an
extensive view of the whole from above in a standing posture without
stooping. This allows the refrigerator to sufficiently store vegetables and
25  fruits especially much consumed due to a recent health boom.
Further, the first cooler 88 is arranged side by side with the

compressor 44. This arrangement allows the refrigerator to be lower. Asa



20 As described above, the refrigerator is partitioned into three or nore
sections of storage chanbers, direct cooling chanbers kept3bbAugusteedsg and
refrigerating tenperatures having a functigon. of being able to sel ect
proper ‘'tenperatures; :- and. indirect ; cooling..: chanbers- kept" at.
refrigerating 5 tenperatures. The stored foods are cooled in the chanbers

according - eshhethe k¢ ablL 4 st o %?oen&%esieprgiiﬁréaﬁéﬁﬁﬁ' "

Tnternal Ly probraecthek BbEFO AN i ?i?rﬁb $at $he barRosshe feezimg cewsbengoover
L Convent ongyd ?2?‘?’?‘%‘59%%&%5%%@%? SR %@5@@%? Ascerdbely dheve | -
enlarged bp Iefelinet B QRkadd Ghuealiuli %ﬁ‘?%%?iﬂﬁ@e Srnlyesange simated -
The refrisgengs t@ﬁe&ﬁﬂf@ﬁﬁcgﬁlﬂ%hgﬂﬁf ¥¥) éget iﬁ?gbll'raren@g%?‘%rﬁ&léﬁlé‘?%? the

veget abl e chanber 78, multi-purpos

provi ded wi tdtotifig cép gme% doors 81, 83, and 85, respectively are arranged
fromtop to bottomln e refrigerator main body 74. This arrangenent
allows the refrigerator which can be installed in a snmall space to be used
easily and to have nultiple section control. In particular, the vegetable

20 charber TBxempiiney sinBdfiendi@s4)n i ncreased actual storing capacity as an
I ndirect cooling chanber. Since the vegetable. chanber 78-is prow ded with

the drawer door &ig. 8feansetside fedteviber dTA K Piddi8tGUNBRLR )éﬁi()@?wg an

extensive view of the whole fromabove in a 'standing post UP
st oopi nd? Tembadimend 4 oé thefpregentainveritivms uf Fig: i s Iaysedtﬂﬁfal\/ﬁeet gPtrs and
25 fruits espgcially much consuned due to a recent health boom
refrigerator. Insulatmg partition wall 75 partitions refrigerator mam body
101 into upper and lower sections to form refrrgeratmg chamber 77 at the top
L and vegetable chamber 78 thereunder Insulatmg partrtmn wa]l 76 forms
- :freezmg chamber 79 ai the bottom Insulatmg partltmn wall. 102 is- :
15  disposed lengthwise between the insulating partition walls 75 and 76, thus
forming multi-purpose chember 103 and ice maker chamber 104 at the right
and left.
Drawer door 105 is fitted to the opening of the multi-purpose chamber
103. Drawer door 106 is fitted to the opening of the ice maker chamber -104
20. ‘Ice maker 107 is drsposed at the ceﬂmg of the 1ce maker chiamber 104
nged door 108 is ﬁtted to the opemng of the refrlgeratmg chamber 79
| First fan 89 delivers the air cooled by first cooler 88 into the multi-
purpose chamber 103 through draft passage 109 and damper unit 80. The
_ fan 89 directly guides the air cooled by the cooler 88 to the ice maker
25  chamber 104 through a draft passage (not shown).

The freezing chamber 79 and: the ice maker chamber 104 functions as

a direct cooling chamber with the cooler 88 and fan 89. The refrigerating



the first cooler 88 is arranged side -by side with the conpressor
ert‘rll'ﬁlrs arrangenment allows the refrigerator to be | ower. 3GlsAtagL@>ﬂ2mAgust.t
2004 21 result, the first cooler 88, the #drst fan 89, and the darrpe[1 uni
90 which are disposed there above may be installed at the back oflt e
freezing chanmber 79 and do not intrude in the rear of the vegetable

AGA I t or,a ta r 82 of the
\3232? Zhl ZschanbePbegg nc{l‘%;&gnag?i e%&gctu(goilgg@g,m Q%ew”dggg |°ﬁr§]§|reﬂ]+%@d alllar
B R e D M
enbodi nen
R t e Fj 9is a
Sect! onal Vi ShE R RS, f %eé’%ﬁo?dﬂfrﬁéﬁfﬁst%‘f-pgf &sa*&mhng;shamber_
partitions: rmédtgeiﬁr@&ué@ﬂxeb&ﬁ‘! g&%’r d 'Orﬁ‘r sect. tly

formrefrigerating chanber 77 at t e top Can veget et 79 .
thereundér . inbsod@bilNigitoahbl vd amlh Bef 1 Sy hikh S e ‘
the bottom ::lnsulating partl Ahai% I‘ gm%? ?&??B‘%?@ﬁ ?éﬁ&ﬂﬁﬁse
bet ween t he GODhnEaham@@wlhlthb%OHﬁklﬂageS% gnd 76, thus forning

104 at the right and |eft.
mul ti - purpose chanber 103 and ice maker chanber
Dr awer door 105 iAn bpttation ofﬂi‘@ab@%lréﬂlg@f:aﬂo?%rlﬂ‘-ﬂetdes&d'hease champer ~103.

Drawer door 106 is .fitted to the opening.of the ice maker chanber 104. 20-

ker 107 i s Phepisenbled bythecRistioaglefag Redi6@lRlieHd ERATS thd
:-lfﬁggg ghor 108 IS =flptted to the opening of the. refrlgeratlwh %gf’

.79.", Firstandip dgoddie freezinghehanber 701l tye {dershkePeheMb3S 104 © F
mul ti - . purpose chanber 103 through draft passage 109 and danper unit 18%
The fad989-cantass|of theifteszingchambearo®® ede lﬂ!rebi(il? c@@léldqjy fi&cw chhfedtich
- 04 through a draft passage (not shown

maker 25 cf n?t%rred at freezmgg temperatures. In the ice maker chamber 104, the

cool air serves to make ice by the ice maker 107. A part of the cool air is

adjusted by the damper umt 90 to an appropnate amount and 1s dn'ectly

mtroduced mto the mult1-purpose chamber 103 through the draft passage o

15- 109 in order to directly cool the contents by forced convection. The contents

' are_stored at desired temperatures ranging from a refrigerating temperature

to a freezing temperature in accordance with the adjustment made by the
user. . _

The air cooled by the second cooler 91 is directly discharged by the

20 ~second fan 92 1nto the refngeratmg chamber 77 from the dlscharge port 99

- - - _through the dlscharge a1r passage 97 Apart of the cooled air for coolmg the I =

contents of the refrigerating chamber 77 directly by forced convection is
guided into the draft passage 95 from the intake port 98 at the bottom, and
| returns to the second cooler 91 through the intake air passage 96 after
25 co_oiing the cooling plate 94. That is, the refrigerating chamber 77, freezing
chamber 79, multi-purpose chamber 103, and ice maker chamber 104

function as direct cooling chambers for cooling the contents by forced



The freezing chanber 79 and- the ice maker chanmber 104 functions as a
direct cooling chanber with the cooler 88 and fan 89. The Itefuguge?@id ng 22
31 August 2004 chanber 77 functions as a28irect cooling chanmber with the
cooler 91 and fan 92. The nulti-purpose chanber 103 functions as a direct
cooling chanber wth the cooler 88, fan 89 and danper unit 90. The direct

cool i ng chargo@fectibh 8¢ thy cddid Qﬂ’"igféctkhlﬁlﬁf(gﬂ%gi i\{}féég@%eg%}tégﬁﬁ ign (21‘; 131% i né\rhh ? ch

cool air is not directly. 5 1ntroduce

e ons e sty oL R AR,

. ) )
operation of the above refrigerator b escri

the first cefhe bh88hd Hlsidde N first fan,..89.into the
freezi ng ‘chanber 79%%%9&&%1&? ﬁaﬁ%@gﬁgrﬂ%%%n&%%t %"Zl‘.l%oac!f&lﬁté?ﬁl% €¢he
freezi ng chardaertradstre colf . gPakeq f.00€ ction. . and,stored at -
freezing terrperatrurgs. n ﬂtiﬁ%hibéeq‘#gﬁb?hg%eaﬁgé]gﬁgﬁ%%%%% g%%lsu%albf%g%es o

to meke bce copl-stoeing gonaed fookld7 such ﬁ?@ﬂhﬂ?fdiélglfsr @Pﬁés@é fdfﬁsfﬂ{o#%%ﬁcgogg}/. the

danper unit 90. to an , appropriate anount”.an rec

into the nulamd=pdwiphse whidhar®esy prb@&rablr estdbd t Hswsl afd eﬁ%%?ﬁé?f %@ﬁ%%? in

order to directly cool the contents by forced convection. e con are
stored at désinpedatepdnat shiers timogiing fHegmar dtefdd ﬂﬁrﬁbiﬂl@g%&g@%% ﬁ,}ﬁgrg to
made by the

a freezing tenperature in accordance with the adjustnent user.

The air cooltbe teyuperature ondaiwed due b @peﬁhge@ﬁdwl@ﬂiﬁﬁfwa@&dam,t&Efo@O
second fan 92 into the refrigerating chanber 77 fromthe discharge port 99

t hr ough- t he TeRlsiogas lareei quasdtiyagdce Ba shoptatitne. of the cool ed =air for
cooling the contents of the refrigerating chanber 77 directly by forced
convect f0n is guiRfe809ling plate 94 spoledaby dhe foscdd oomtdutionnbfikke o6l af8 at
the bottom .and r.et yr ngl_to the second cooler 91 through the intake air
passage 96 HPFAps in the draft passage 95 is made of material having a large thermal
conductivity, and is quickly and nearly uniformly cooled over the entire
: _s_ﬁ;fgce_ thergqf and. is lowergd_ in temperature. Accordingly, the cooling
- " plate’ 94 functions as an indirect: cooling plate for cbbﬁﬁé: the vegetable N
15 chamber 78 and disposed at the top thereof. That is, the cooling plate 94
indirectly cools the contents of the storage container 82 by radiant cooling
with a temperature difference and downward cooling caused due to natural
convection, and allows the vegetable chamber 78 to function as an indirect
. cooling chamber., |
20 N {}ccordipgly, in phg vegetable chamber 78, the contents are placed
* urideér -a " eooling- environmetit - having a relatively - sﬁéll._j'l'iéat transfer L
coefﬁcignt, thus suppressing their drying. Therefore, the vegetable
chamber is suitable for the cooling storage of perishable foods, such as
vegetables and fruits, of which storage quality is closely related with
25  transpiration of water in particular.

As described above, the refrigerator is partitioned into three or more

sections of storage chambers, direct cooling chambers kept at freezing and



:25 cooling the cooling plate 94. That is, the refrigerating chanber 77,
freezing chanmber 79, nulti-purpose chanber 103, and ice rmHkewgushzotder 104
function as direct cooling chanbers for cppling the contents by forced 23
31 August 2004 convection of the cooled air directly introduced into the
interior or for maki ng ice. Accordingly, the contents stored in these
chanbers are éﬁ&g é/ si nce heing pI aced under a cooling environnent
having a rel & ng %@P‘?F@QFIBSE rtireat egoolingoehanbermthaving ru functibe sef

' cool i ng chaypbers are eiwtabl e for 5 cool-storing general foods, such as

dail'y di shes, I&go%‘é%st@oﬁ SEPEOPEY Eﬁ,—z:@nelfaém,, dizeeti caolimg shaudliers having an,

preferably Cﬁﬁi&% gvx? 0 S eckfled torage_ . tenperatures in a short tine

when they: are. stored® dnoetron of jcg 44 goand\ﬁ@dlrecﬂweoqlmg)ehamhees ikept aitsed
r,.or.for. -making'a | arge quantity of -

due to open| in t-he

ice in a sh ﬁgri%@ﬁ% 3 ’ﬁ%«?%ﬁ’&??n SHRTAnFeBSHE sYPPyesses thermeduction of
convecti gn Ofooﬂhguﬁﬁ& a‘% flow n he draf{ passage 95 is made of

mat eri al havi n gr%}'age gﬂ’a{]rei i1 ggeor e 7itfyitbl yuikabiilityafory
unifornly co&bg é) %;5% {2. ({ rface t?fer €0 andahl S Izwer ed in

.t enper at ur e. | g ? E5 n@ ASFUrS exfeHentt Storase spenfomanesct
—coollng pl I et e 15 cha 78 and_d] sposed at the
t op t her eof a!‘%ltglt%l gﬂ&) %e@ﬂg&t};[% gp?%tbde CeuvenRy Veé?cf"’;}lséoﬁfé} etige Bkeant s

of the storadeishet #)DShd. ooling wth a tenperature
di fference and dovvnwargﬁ %%fnméﬁ augﬁés ue to natural convection, and

al l ows the veget @h@xﬂﬁ&%e% of tie £t ﬁegl beldity?t ”d' ot %lalﬁtfg}%{rgﬂ%; 78

chanber. 20 Accordingly, in the vegeta

pl aced 1A uhdeimilardo'th&ooh bR%odiRBNME BO ' ek 3L smal |
heat transfer coefficient, thus suppresgﬁﬁ%uﬁt};ﬁ}é Htmn'llﬁé’fxl# , the

veget abl e chanber is SU|tabIe for the cooling storage of peri shabl e foods,
such as

(Exemplary embodiment 5)
L Flg 10 1s an, outs1de front view. of a refmgeratar in exempa]ry .
' : embodlment 5 of the’ preSent mventmn F1g 11 isa sectlonal view of the
15 refrlgerator. Insulating partition wall 111 partitions refrigerator main body
110 into upper and lower sections, forming refrigerating chamber 77 at the
| top and vegetable chamber 112 thereunder, also perishable food chamBer 113
thereunder, and freezing chamber 79 at the bottom. Drawer doors 114 and
115 are fitted to the front opening portions of the vegetable chaﬁber 112 -and.
,. 29 _the perzshable food chamber 113, respectlvely Doors 114 and 115 are
' "drawn out along Wlth storage contamers 116 and 117 respectlvely

Partition plate 118 is disposed between the refrigerating chamber 77
and the vegetable chamber 112. Partition plate 119 is disposed between the
vegetable chamber 112 and the perishable food chamber 113. Cooling plate
25 120 having a high thermal. conductivity closes the top opening of the
vegetable chamber 112 at a specified interval under the pai:tition plate 118.
Draft passage 121 is provided between the partition plate 118 and the



nd fruits, of which storage quality is, closely related wth
;ggfﬁggggfrgt?on of water in particular. As described abov&l Augest2004
refrigerator is partitioned into three orgghore sections of storaggo4 ot
chanbers, direct cooling chambers kept at freezing and 31 Auggst ( 2
refrigerating tenperatures, direct cooling chanbers having a function
tures, direct cooling chanbers having an

"ndependent MR BRI Chilihialatakes haringat lazgolthagmehantbuctiiepfont
el e?' ratures. .Thi ’rrangerrent suppresses the reduction of 5
oot AR i PR niBG &ﬁemﬂréfcltabl@m;gchmﬂverﬂd&isidiapmd st feor
Lo e :‘ Yio Qods and tp assure excel l ent storage performance.
IS:L(r)'[ ﬁgf (-)t hzgrec??‘?%é? ?Xﬁpi@&e@%méwi%mlgt%ééaus rifttmsiagp_m_eisc_ty |
of the. veget B ERENBEReh e T3 s plate 1B anet theceoctmespiobaiaBnt 3, and
I Py ' ] ' t 5) Fig.. 10 is an

out o1 de. tront. vioof i SaStR the SATT rodlke, e fiaposed oot oohiings

j L ' | view 'of 'the 15
Fetri ger at or L agen 10 5 a¥ecty feliferLRY tha s6chnel ot 9 ntoct paluparsamsn
body 110 int r - | formn efr ating cha
the’ top and seentaiora] Bin2 %ﬁ@iguﬁaafsfaﬁ fﬁdpiﬁzahgﬁgr Poel, henber
113 there I.ai 3 hanrb. : _
and llgralrjcra@?i taf]jélgﬁ’t glbtgﬁ%w?%éf\t op(giinllI ng p trot [ gﬁsv%ge%k~ ben d1ehgrper

112 and 20 tpwigheble aid éhd:086r 108 PRIchld: 5 ﬁ%@% &agfﬁlﬁquD}ng s 114 and 115

are drawn but along with storage containers PR

_ . : i i 7 and
oyt st b g gL 10 LT T
Thus, in addition to the vegetable chamber 112, since the perishable
food chamber 113 also functions as an indirect cooling chamber, the
refrigerator qgn_s_to_re_' perishable. foods for which drying,is unde_si.rgb_le_z_‘ from . :
L drymg m ajft.'é‘fehf éeéf:io’né for .V-'c'e‘g:e'tél;ié:s; &mts, aﬁd' other ﬁsh, ﬁle-a:t and
15  the like. In particular, since fish and meat are prevented from drying and
quality deterioration caused due to oxidation, the a refrigerator may assure
high storage quality for general perishable foods.
Under a recent trend of increase in using frequency of a refriger_ator
due to the increasing consumption of perishable foods, according to the
20 present invention, the refrigerator has indirect cooling chambers with
. ':araﬁfe;j_doprs' 116 and 117 in the middle bffthe-_?eﬁiéévfgﬁalf; malnbody '1:-1'0‘,'. i

which is used more easily and assures a sufficient storing capacity.

INDUSTRIAL APPLICABILITY
25 - The present invention relates to a refrigerator having three or more

sections of storage chambers vertically arranged.

The refrigerator of the present invention includes three or more



veget abl e chanber 112 and the perishable food chanber 113. Cooling plate 25
120 having a high thermal, conductivity closes the top opeHi Aggust 200e

veget abl e chanber 112 at a specified int@sval under the partition plate
118. Draft passage 121 is provided between the partition plate 118 and the
31 August 2004 25 cooling plate 120. Cooling plate 122 having a | arge

t her mal - ™ i g Lhe t ing of t i shabl e_food

chanber 115 oaptuetemnben GLRRTE afnRR, ' BTaRS, See ol kB ghambereie phat o
119. Draft ' L d the:  partition plate :11:0' and
the cool i ng aracer P8aneceRaBlt (EDE R REoL 3R fate oBeducal dns s od
in the refri i i s, direet ¥ by t d fan 92
|t o the orart ok oo P Tha b3 s9% Kl Ko e {REbasy chefogiiat B sod] ana

122. Accor difif! YntrbdEeine 0GRl kS 06k - Hif ectdiy tntroduced into the . . -
veget abl e . chanber 1f]21%o?ﬁt%éﬂrilleﬁslﬁa1%l%en oS{f)d té]t%? 5‘%&1 AUGR; SRACR epor' the.
indirectby qefligeraiyr RSy HY <GRRLHd 1 and, downwar d _cool.i ng. by
nat ur al convectlg%n. Thus, 1n a gil.étslggdn tgoé%sg%}teg&lggl §n81ér°xi‘£%19%ilﬁce
the peri shahileshrable 64y BB orbBSin?HRCinliiRe | P Urt RS Lef 9oL
chamber, the refrigerator can store p%&ﬁg@@%f?%%g@eggygt&%irg 1%?’3#&5 i's
undesi r abl e afdoothdrnfoddyi theut stbulld HeeGlrickBF bl e l&Sthd 'Hid
and other fish;- neat and 15 the Iikg. I'n par'?iac(_l% arb?é gﬁﬁ%@ |1s;]%éiﬁ‘ﬁe%eat
are prevent edolingnelstubey afMthis pravides €ké Sofakatdtep ﬁ%l?exﬁklﬁ'ﬁﬁ%et Fection
oxidation, the a refrigerator may assure high storage quality tor general
peri shabl e fcontis] thatiessuaes ezesilertsenhgelquialityease i n using frequency of a
refrigerator due to the increasing consunption of perishable foods, :
according to the 20 Present invention, the refrigerator has indirect
cooling chanbers with drawer doors 116 and 17 7 in the mddle of the.
refrigerator: main .body .110", -



which is used nore easily and assures a sufficient storing capacity.

| NDUSTRI AL APPLI CABI LI TY 25 ' The present invention rel at el Awguat 2004
refrigerator having three or nore sections of storage chanbers vertically
arranged. The refrigerator of the present invention includes three or nore
31 August 2004 26 storage chanmbers vertically arranged. At |east one of the
chanbers is an indirect cooling chanber cooled w thout cool air into
introduced inits interior. The other chﬁﬁbers are direct cooling chanbers
cooled by the cool air introducing into-“'-their interiors. The
installation@Gpagg(§or. the, 5 refrigerator may be suppressed. Foods for
whi ch drying or oxidation is undesirable can be stored in the indirect
cool i ng chanber ofl.t e refigéraedradsthprisafyd ot her foods that shoul d be

qui ckly cool ed can be stored in the direct cooling chanber. This provides

the refrigerator withanphualite sfcdirect @wling! charalberds TobRsd erE eEO SN air
st orage qual I1£}¥rp 31 August 2004 27 CLAIMS 1. Arefrigerator conprising: a

plurali ty50f é@@e@@wﬁhy af¥hnbers cool ed by cool air 5 introduced
therein; and an indirect. (F:jool i ng chanber having an outer envel op thereof
cl osi ng said indirect2RdJgAst chamberohaving aneputeri ruveldipnthereof

cool i ng pl at iyl . | air fromat |east aone of said pluraljty of

direct cool %%%ﬁggaﬁ%feaggﬁgggfﬁ qoﬁgﬂge_ a&]?ﬂfia il ha}ﬂ%r Cp¥e éb@lluééi}bya

sal gct 12()8??'%)6%1@ Blafe r¥hGV Al 381 dir HOK G861 Un"Sr gaﬁ%nlt))leurraﬁgzdof Airdet
cooling chambers, said indirect cooling chamber being cooled by said

10 cooling plate,

wherein said indirect cooling chamber and said direct coo.ling

chamber are vertically arranged.

2. The refrigerator of claim 1, further comprising:

15 a cooler of freezing cycle for generating the cool air; and

a fan for delivering the cool air.

3. The refrigerator of claim 1, wherein

said cooling plate has a large thermal conductivity.
20

4. The refrigerator of claim 2, wherein said cooler is disposed in one

.of said direct cooling chambers.

5. The refrigerator of claim 1, wherein said indirect cooling

25 chamber is disposed between said direct cooling chambers,



chanber are vertically arranged. 2. The refrigerator of claim1, further
conprising: 15 a cooler of freezing cycle for generating tdeAwugst 2604 ; and
a fan for delivering the cool air. 3. The refrigerator of claim1, wherein
said cooling plate has a |arge thermal conductivity. 20 4. The refrigerator
of claim2, wherein said cooler is disposed in one .of said direct cooling
chanbers. 5. The refrigerator of claim1, wherein said indirect cooling 25
chanber is disposed between said direct c i ng chanbers. 31 August 2004 28
6. The refrigerator of claim1, wherein sard indirect cooling chanber is a

veget abl e chanber. 65 TheA reffiséagsatof QAR i1S1 Rehierbid Séaids‘?ﬁﬁﬂgfg;t kg

storage chanbers vertically arranged; a first cooter for coo

first storagehomalptics;a segetabledclennber. for cool ing said second and third
storage chanbers; and 10 first and second fans for delivering air cool ed
by said first and second cool ers, respectively, wherein said first and
second stﬁr age cha,yrbers %{je direct cooling chanbers cool ed by forced
convectiof created 'byAsr§' Se4atQk COmMPTiSEEond fans, respectively, and 15

wherein said third st ge_chapber, is an indirect _cooling chanmber having
an outer envel op ther@%ﬁ%’_ %e&}(i%%tz}’wﬁ'ﬁ?ﬁ%Pﬁ%@blefﬁgeﬁl\%@lbéﬂﬂa@&ed; out er
envel op including a cqgispg,RidtG; %881iﬁg sl?ﬁ'd %@gtl s%graag'ercﬁa{ng ef:i;t | east

a second cooler for cooling said second and third storage
chambers; and

10 ~ first and second fans for delivering air cooled by said first and
second coolers, respectively,
wherein said first and second storage chambers are direct
cooling chambers cooled by forced convection created by said first and
second fans, respectively, and |
15 wherein said third storage chamber is an indirect cooling chamber
having an outer envelop thereof closing said indirect cooling chamber, said
outer envelop including a cooling plate cooled by cooled air from at least

one of said first and second storage chambers, said third storage chamber

being cooled by said cooling plate.

20
8. The refrigerator of claim 7, wherein said first and second
coolers, are disposed in said first and second storage chambers,
respectively. '
- 25 9. The refrigerator of claim 7, wherein said cooling plate has a

large thermal conductivity.



one of said first and second storage chanbers, said third storage chanber
bei ng cool ed by said cooling plate. 20 8. The refrigerat or3ichugisa?®047,
wherein said first and second coolers, are disposed in said first and
second storage chanbers, respectively. 25 9. The refrigerator of claim?7,
wherein said cooling plate has a large thernmal conductivity. 31 August
2004 29 10. The refrigerator of claim7, wherein said third storage
chanber is disposed in a nearly m ddl e of idrefrigerator. 5 11. The
refrigerator of claim7, wherein said third storage. chanber is disposed
bet ween said firstitand ’ﬂg%ﬁl r I at o)
claim7, wherein said third ot Oggggqghgﬁﬁpq %Vhe;rgl\fleggeiﬁa@?@ %‘%g%%eegﬁamgei3.
The refri ger atsalispdsed|iniame2ly whiddki of sall defrigethozt or age chanber is a
freezing chanber, and wherein said second storage chanber is a
refrigerating chanber 7 5 14. The refrigerator of claim13, wherein said
refri gera;f.}i ng charﬂ 'f’ rranged above said freezing chanber. 15. The
refrigerafor of cl g 1 ﬁéﬂﬁof:@ @i&sliﬂn@ Wharain&m&’[thind)lstqmg@“cﬂeﬂlb%ﬁﬁs
sai d veget abl efrigerator of claim15, further

conpri si ng: Sé’@%ﬁ?’eﬁ%‘?n ﬁ#lgvfi'ragan%?c gforagescharpbersanber; and a hinged

door provided for said refrigerating chanber.

" 12. The refrigerator of claim 7, wherein said third storage chamber is

a vegetable chamber.
10
13.  Therefrigerator of claim 12,
wherein said first storage chamber is a freezing chamber, and
wherein said second storage chamber is a refrigerating chamber.
15 - 14. The refrigerator of claim 13, wherein said refrigerating chamber is
arranged above said freezing chamber.
15. The refrigerator of claim 13, further comprising:
a drawer door provided for said vegetable chamber.
20
16. The refrigerator of claim 15, further comprising:
a drawer door provided for said freezing chamber; and
a hinged door provided for said refrigerating chamber.
- 25 17.  The refrigerator of claim 16, wherein said hinged door of said

refrigerating chamber includes a double door.



25 17. The refrigerator of claim 16, wherein said hinged door of said
refrigerating chanber' includes a double door. 31 August 28DAud@@t20@4 The
refrigerator of claim 15, wherein a height (H) froma floor of installation
to an upper end of said door of said vegetable chanber satisfies 600mm <_
H < 850mm 5 19. The refrigerator of claim 13, further conprising: a
conpressor for freezing cycle, wherein said conpressor and said first
cooler are arranged side by side at a backypf said freezing chanber. 10 20.
A refrigerator conprising: a plurality of direct cooling chanmbers cool ed by

cool air introducH tHEheirefrigadtanot ol | '

outer envel op thereof closi ngg?aéi d ?F\giﬁl‘rlgggsboo iﬂﬁgpgﬁﬁgngyddﬂ%uﬂg’ﬁ
envel op i ncl ual Hgtallasian tngn upBepknd ofrsatdkdvoner 8@V ERAbR TharfBbiHREdsNY
pl ate form ng vertical |l y-upper portion of said outer envel op, sai él

i ndi rect cool"ﬁ(i%fﬂéfhérﬁégéémrrg cooled by said cooling plate, wherein said
i ndi rect %ooling,chanber and said direct cooling chanber are vertically
arranged. ¥20 21. The refrigerator of claim20, wherein said cooling plate

has a |arge ther copductivity. 22. A refrigerator conprising: 25 first,
second, and thi rd@'or ggtée ﬁf&’&ﬁ%@r Oéplﬁ@allfuﬁﬁh@aﬁgmlsmgii rst cool er for
ond, coaql er ,for cooling said second

cooling said first er,.a se
oo thord stor age @ D I s B AT LA e Rk A compressor and said first

cooler are arranged side by side at a back of said freezing chamber.

10 20. A refrigerator comprising;
a plurality of direct cooling chambers cooled by cooi air
introduced therein; and
an indirect cooling chamber having an outer envelop thereof
closing said indirect cooling chamber, said outer envelop including a cooling
15 plate receiving said cool air, said cooling plate forming a vertically-upper
portion of said outer envelop, said indirect cooling chamber being cooled by

said cooling plate,

wherein said indirect cooling chamber and said direct cooling

chamber are vertically arranged.

20
2]1. The refrigerator of claim 20, wherein said cooling plate has a
large thermal conductivity.
22, Arefrigerator comprising:
- 25 first, second, and third storage chambers vertically arranged;

a first cooler for cooling said first storage chamber;

a second cooler for cooling said second and third storage



31 August 2004 31 chanmbers; and first and second fans for delivering air
cooled by first and second coolers, respectively, 5 wheredhAgzusd2004 st and
second storage chanbers are direct cooling chanbers cooled by forced
convection created by said first and second fans, respectively, and
wherein said third storage chanber is an indirect cooling chanber having
an outer envel op thereof closing said indirect cooling chanber, said 10
outer envelop including a cooling plate copl ed by forced convection created
by one of said first and second fans, said cooling plate form ng a

verti cal | y- upf@mbageriridn of said outer envelop, said third storage chanber
bei ng cool ed by sai d cooling plate. 15 23. The refrigerator of claim 22,

wherei n sai d cooling pfisstearitiasecand! fngdor deliFeting M E6bicd by first and second
coolers, respectively,

5 wherein said first and second storage chambers are direct cooling
chambers cooled by forced convection created by said first and second fans,
respectively, and

wherein said third storage chamber is an indirect cooling chamber

having an outer envelop thereof closing said indirect cooling chamber, said

10 outer envelop including a cooling plate cooled by forced convection creatéd by
one of said first and second fans, said coéling plate forming a vertically-upper
portion of said outer envelop, said third storage chamber being cooled by said

cooling plate.

15 23.  Thé refrigerator of claim 22, wherein said cooling plate has a

large thermal conductivity.



