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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



(57) Abstract: A refrigerator which is designed to suppress drying and
oxidation to create an inproved storage environnent ther&1ndgust 2¢&d and
whi ch has increased volunetric efficiency? and increased cooling
efficiency. A cold storage chanber, a vegetable chanber and a freezing
chanber are arranged in the refrigerator in the order mentioned as vi ewed

fromtop. Thertioeeztlgvedanbkr clhasber! Daiwer BbHRMYaed 10 %St tres%é%%e a
er as (6]

first cooler and a first blower and the cold storage cha air

introduced témmdnhgtportivnsnof the Erpdioehnbafsls shd6C ORI Whtaifirt PRl
bot h chanbers function- directly as cooling chanbers. The-vegetable

charmber is plawdedt along svith ohe diratred dobelofthb Wegfdils tohhnlsgo hhﬁ%@%@f e
whi ch is ‘cool ed: by the action of forced convection caused by fhe setond -
cool er * and. sfevagelciitaimsr 2 indidposédditabe dopweberiahatstbeiol bdiainde11.
chanmber, so that it functions as an-indirect cooling chanmber which is _
cool ed by nabisrage conteduersoh3 efidetd aréhhaefooat aldz with theahak@r des BFgh
preservation _performance, exerting quality retention effects corresponding
to the stordde zefrigebatingi esamber.f dodshe MegétA008h D667 Alclosed with the
T T L e e e e D R R R N Y R R e A R R R AR SRR
11 (74) ft odmawer doors, lid1@prowdeihsrth watnhember 45 doveds th ipBeHIpdSnee
2Vg Osaka(JP). (SI) %qz 2 (19 0): AE, AG Al., AM Al: AU AZ BA BB, BG
BR, BY, BZ, ¥9 1og_pf , sigrageeepntgmensell prud Do kegp them BSarkl closB] a@d
GE, GH GM HR HU . ID IL, INIS JP, KE KG KP, KR KZ, LC, LK, LR, LS, LT, LU,
LV, VA, D, NG RO OB R a8 oRppisager ] akdhoretesmmeriiiosaot ghe storage
SK, SL, TJ,.TM TR, T.T, TZ, .
- ‘]10 Mcontmners 11, 12 and lid 16. At the lowest stage of door pocket 18 at the
interior side of the hinged door 7 of the refrigerating chamber, bottle rack 19
is provided for storing PET bottles or cartons of milk. Low temperature
- t_:ha:_::gber 20 is disposed at.the bottom of the refrigerating chamber 3, where
meat -and fish- ‘ave -stored at a .fénip-éré.tﬁi'e-: lowér “than thit of :fl-xé o
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. Air 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 adjusting
the amount of the cool air supplied to the refrigerating chamber 3, vegetable
20 | 'pl_la'_rqber 4, and low tempe;'ature chamber 20. The cooler 21 and the fan 22
are vértically arranged 'ai)bk{e 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
introduced by the fan 22 into the refrigerating chambers 5 and 6., and

directly introduced into the refrigerating chamber 3, vegetable chamber 4,
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refrigerating chanber at t reezing ghand

e ! o s S s
chanber in tndireeillcBolsPheRRYAI YT thY DABAHNR TrdBAHPPLES periphery of the
storage containers 11, 12, and the 1id 16.
Since the height h satisfies 850mm < h = 1000 mm, a user can
10 smoothly move the food Without raising his/her elbow within a height of a
table (850mm) of 4 sink often.adjoining the refrigerator main body 1 to the
standard height 970mm of the elbow of the user.
In the conventlonal 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 .5 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 pessage resistance and passage heat absorption.



best. 20 A conventional-refrigerator with 'a vegetabl e chanber arranged in
its mddle is. disclosed ' n Japanese- Patent Laid-open N&1.B:RB3BBERM4L: Fig.
12 is a sectional view of the conventional refrigerator. Refrigerator body
1is vertically partitioned by insulating partition wall 2, and is
provided with refrigerating chanber 3 anfl vegetabl e chanber 4 for .25

storing veget abBfifeeatie doolrtsl ahd the fiPe2 a?@ﬂn%hﬁ@&hﬁ@véﬂ%‘@&h?résséﬁg?ﬁ at
the bottom Hi nged door 7 is disposed at the front opening poftion of the

ref ri ger atthegvegetaiie chamblr dvisrshdotencd, arsd kizes of the stobggd comhimapsnilngh® 31
August 2004 portion of the vegetable chanber: Drawer doors 9 and 10 fits to
respect i vel2 apenesivictast. tTlus siregngemeciitrmakes the bapddtys isuffidieht 6t stoam
container 11 i dra out al.ong with the drawer, door of the vegetable
chamber, aYRBElHHES an F%@éﬂé Ararernilyxconsumesh®ose at .the top rear of

2%5%"{ ﬁgfhgcﬁﬁéﬁ‘eﬂe@]&p%éﬁonfaé%&ééﬁﬁe%? gﬁ%ﬁéﬁgﬁ%ﬁ@:@?ﬂﬁiﬁ&ﬁe«%@ngfzt
e LIE L . .

15 cover s (R HNistbel LAl B HRP il ovidiend B CHEEA B 1 RITRE "

keep t hem g éhc? besied dapf 7 Rf Aot oImAl hiegtgﬂ?@ tﬂg ﬂgfqgf ﬁﬁg %féﬁeszra%?

outer periphery of the storage 10 contalin the

| ovest st a@soro8 ofahe vegetablle tBamibet h8inicetheilvigh Herdth thedldirmeededaffer 7 of
the refrigerating chanber, bottle rack 19 is provided for storing T

bott| es oremhof thesdadr Sidtisfiek FOhenpehat LO@OmeatahbasedRatbesthenstes at at he
bottom of the refrigerating chanber 3, where neat rand- -fish are- stored
at a tiénpeneight eof dbomtr hrd65ntm; thht tise 161 5min i ge(lat1Gomat)anberl6Fmm. 22
for forced draft is provided at the back of the vegetable chanber 4, that
i s, above rgingly, fthe rfosiséon my whicheheavyr PEEE dmdides oo raartoins pafheiille aire

B600
di sposed at the,hagk of the et abl e chanber 4 and | ow _tenperature |
chanber Zglqlgﬁ%‘ild%ﬁ'ﬂggeli Hray ﬁgﬁmwf%%& of the efrowmdpfuthe Hger, 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.



the amount of the cool air supplied to the refrigerating chanmber 3,

veget abl e 20 chanber 4, and-1ow tenperature chanber 20. Th seplsego@l and
the fan 22 are vertically arranged above conpressor 25 -disposed. at : the;
outside bottom rear of the refrigerator main body 1. Height h froma
floor, where the .refrigerator main bod§ 1 is installed, to the upper end

O oome, thaver dperadtorlancenittea°taing SHARRSSE B (RbGHE HRGHILS, Miere is

1000mm 25 In this refrigerator, the air “coo ! e Ccoo

directly providddcedehygdrhrors e@mﬁﬁismf'gz Ofitde sbedrid YRRHHIRY $Ha eazarrﬁb@&d 6,
and directly introduced into the refrigerating chanber 3, vegetable
chanber 4, vettioaliyuarrawgal) adfieshdobbew foerpeliagithe fabasoesge2bhathBer a second

cool - ai r-anmount - adj usting_operation _ of the danper 24. Accordingly, the air
cool ed by faelegdor epoling theissrond andniband storage: chambers, andafitst amdniezondand
is-theg.:t di recﬁ(l)g/ cool i.ng and Orgér%gi ing the jnside of. each chanber at-
a predet er e SPHRE L ¢ e afiyst ang seserd wwnpderse grspastively.i n

he i [ . | 4 |1, but.the. aj, [ t
i the conyiiefsisn e, SE3 LAY, Sopcd” FRires strpticssi e Huceo hoalive charp %sez
[ t : ' fath Of ' 1, .12,
cont i LogRILBP HAAEUBRT I Y AP bl el
10 snoot hl whepsia tHeetHifd dtovabh OsHarhBérS {9n f c?:'o!ﬁﬂ Wddbe ?ﬁa@ﬁi(%?hloz o

a table (850m) of -a sink Often.adjoining the refrig&rator nmain

the st andeutérhaivghop Sl€wof elogihg thehiadirett thelitg athantiver! ke GuMEBAVEDR
refrigerator described -Above, since the air. cooled by the cooler 21"is

f or ced Qundiicledinget epeling platectoaled bygendded mir froaraeiedsy one I ther first ahidng
operation of t%\e/gfan 22, the refrigerator is not suitable for storingn
foods, suctFeldstgragshaambers, {1l stagage chasabern beingrapoled pydhewoolingr om
prom)tionoﬁf 1:‘ﬁryi ng or oxidation when directly exposed to the cool air. The
contents e veget abl e chanber 4 are indirectly cool ed w thout

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,



.introducing the cool air directly into the storage containers 11 and 12.
But 20 the convection passage 17 formed at the periphery d1 Alnusse@sge
containers 11, 12, and the lid 16 is~ necessary to; have a Capacity
.enough to .assure a specified cooling power, thus causing the substanti al
storing capacity of the refrigerator to be reduced nuch. Further, the total

Fequiring. anfiaradein fie Gorsad Camber o 2 CooliBe hOmmIAGRE and

hoor oy o pHRE fdids 168Ror IaREEGhe BinsCr P GHSE ThaBuser: B¢ oukscemielap
h i 4 i .1h 21 t f

D e arr DiIB8RR by e BhuEuBUR 57 0rtd, DrGEEIONTFERE Bl Bt Bl °"

short ened, aafddesbiE ! Hd\Godl £ fcﬁﬂh@k fhe&éfﬁ%&pg{l&)&eg i).og{gisn B‘ﬁl&é ggfegg-

Thi s arrangenent nakes the capacity 1 nsufficlent I vege

and fru t senwsophtie thirdestenigeychomilsas Ringeb6led®y iHd Ailing PlatPOS! ti on at
which the stored bottles are held in the bottle”™ rack 197°s about 150mm

high fromthe | bwem example timbodimegat] theoreffigetuior tisantermaity tiohed 1t
door 7 is gbout 15mm hi gh fromthe upper end of the drawer oor 8 of the
veget abl e BRAYGHaiee a5 mese sterageiciambers rearticaly faroanged Ahdeasipene ofrtheof

the door 8 satisfies 850mm <_h ..< 1000 t he user. reaches the bottles at
a 10 hei gh%t%éS?g%b“é{?En‘h%es%ﬁF fgirect co l@gsﬁﬂml_ger( hevytgnan exteringseeeled

handl o'+ < WAORE IRERARCE0 otk AL AR ¥nbibeRohad ERE cEBMBRE afe diivet i <
e onhancon it o el 36t WKMo it WURIC I LIS A IGa o

storing enmiultiplechiahiber cotfiaasiondndd Yefecad Wrectoind ahi iﬁ_@ta?fatlfoﬂogp%c%tﬂf ed

"therein. The refrigerator can assure a sufficient “storing capacity of a

veget abl e Giwambligegatoreid tredueedt IThe reftigerstor i ist athder Fdivibiinalt Biorage

refrigerator caP be easy-to-use , particularly, a bottle rack at a door
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



20 pocket of a refrigerating chanber. In accordance with a first aspect of
the present invention, there is provided a refrigerator cimpugust2agns a
plurality of direct cooling chanbers cooled by cool air introduced
therein, and an indirect cooling chanber having an outer envel op thereof
closing the indirect cooling chanber, the outer envel op including a cooling
25 plate receiving cool air fromat |ea one of the plurality of direct
cooling chanbefig. ¢ eanitsidetirenbyievy of Hantfgetatonaccouling tbyexemeplaoyp! i ng
pl at e, mhereind.the hggémgct coql i ng chanber and the direct cooling chanber
are verticsmapdiment NeJRVERYEA8t 2004 5 In accordance with a second

aspect of the p . i.nvention, .therg.is ovided a refrigerator _,

conpri sing: fi rgf‘?'ez&gn%c WEHEP(F‘F‘H %’fg}ea TIGRLHOL acco "E%Pm&’ogﬂmﬁéed,
a first cogler for cooling the first storage chanber, a second cooler for
cooling the second and third storage chanbers, and first and second 5 fans
for dels vering Rig. i &eﬁ:%% I : p | ,
wherein the fi rstg aﬁgyggg}gﬂ%ﬁ%ﬁ?gﬁg{e’ﬁ{m?gg&ers rga ?%gg?@ggﬁ?nmmrs
cool ed by embvoeimient4afatheddventibhe first and second fans, respectively,
and wherein the third storage chanber is an indirect cooling chanber
having an out eFign¥és$ apechionabiviewast the tefeigenatior exicocdinlg tigesibadieient t he
outer envelop 10 including a cooling plate cooled by cooled air from at

| east one 6f the first and second storage chanbers, the third storage

chanmber being cgol ed. by the cqoljn ate. In.accordance with a third
aspect of the lcgseﬂp {%\?@ntqlﬁﬁl,det %E?EJE i \Gewn ofy iad ERITAZPRA T gReeatshing to

conprisgi Ngs i . i C i chanbers cooled 15 by cool air
introJuce }¥%%$%?%§hg%%h§%ﬂﬁ€%§fg% ﬂ@%%ﬁﬁﬁb chanber havi ng an outer envel op
thereof cl osi ngFridd 1i RA §&%HorQHieRDh ' - ; di ng
a cooling plate rg(;cei ving the coo? g% r, %{iﬁgl%%ﬁ&'ﬂ@ng p?g@#’&;%%‘gﬁghg@h{"
vertical |l y-upper portion of the outer envelop, the indirect cooling chanber
being cooled by the cooling plate, wherein the indirect cooling chanber
and the direct



20 cooling chanber are vertically arranged. In accordance with a fourth
aspect of the present invention, there is provided a refr3igaugaisoz004
conprising: first, second, and third storgge chanbers vertically arranged,
a first cooler for cooling the first storage chanber, a second cooler for
cooling the second and third storage chanbers, and first and second 25 fans
for deIiver%pg air cooled by the first and second cool ers, respectively,
wherein the Tirst and second storage chanbers are direct cooling chanbers
cool ed by forcedgonygction created by.the first and second fans
respectively, 31 F;} gégfsmﬁg@ﬁaiW#éﬁgpﬁeﬁm@l oftigerafioige chanber is
an indirect cooling chanber having an outer envel op thereof closing the

i ndi rect cooling chanber,. the outer-.envelop including a cooling.plate

The. cool Lo pl ai D DAy DESKRIBEISY GRTRkrkifEl ShenfbhlBloRs 2"
xal o Smbonraumrey RERRRGIBRIT /% 0% Crernal 1y partitioned to have
%MP%EEE? ;:Eﬁﬁeftsﬁigggﬁg E&%ﬁﬁ‘?‘%ﬁev@%’%# PRy ¥ ﬁfjsﬁf%%%&iﬁta‘;%ﬂ%% gt?z rgﬁ‘i'(’)%?:eed
direct 10 CSW%OHESF ?hi[ergfgggﬁnﬂﬁgﬁﬁiﬁgd}goo 8 ?lsi égil F?&%%&‘%f‘ﬂ?w of

cool i ng. Duehé Ordffigeratss! t i Pig @*ﬁ%ﬁﬁeﬁeﬁ%ﬂe{lgv{%id}“,tl'&é‘.xaefifigg%éét g.' Heat

. . . : ; e
direction, an installation space for the refrigerator isr

refri ger at oinswlatidgepatiitibai waml2851tesE81ly HAREiE lgAce .
foods to be prevent eg fromdrying and oxjirgatfloi%hgﬁ%ﬁggéi}%gﬁﬁ%ggﬁliﬁect
cool i ngl€haimier its wWpper £10bloweo sbeticrapitihy forRikd MR fin !

direct cooling chanber. BRI EF DESCRI PTI ON d):r Tﬂ?DRA% NGS %f%ﬁﬁgbléfgzgn%
out si de frols tpwegetableethapbeat3l thacandentahd fRociRg FhamBebdi MENs |
of the present invention. Fig. .2 is an interior front view of the

refri ger at obotiesnr dDaybleodo@032 b fittedetnt thi. right and left of the opening portion

. gf ﬂn_a reﬁjigera;t_;i_pg_cham_ber..29_,_ and at t‘h.e, interior _side,_-.theré_of is provided
' 'ﬁv-iﬁh"abor'ﬁbéket 33, 'Bbt;tié rack 54 d_lsposed at the- iovs.rést'sl.iortii-on ofthe o
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,
) '29 .chil}ed at about O"C pg{‘fcial_ﬁ*ee-ziqg at about -3°C, and so on). Drawer door
817 fitted to the opening portion of the végetable chamber 30 can be. diaws. -~ -
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



Fig. 3 is a sectional view of the refrigerator according to enbodi ment 1.
Fig. 4 is an interior front view of a refrigerator accordidigAuguse2@apl ary
enbodi ment 2 of the invention. 25 Fig. 5 s a sectional view of the
refrigerator according to enbodiment 2. 31 August 2004 5b Fig. 6 is an
outside front view of a refrigerator according to exenplary enbodiment 3
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refrigerator according to exenp% ary — enbo

Fig. 21 amédifgiManBanglyl P! 36 K BRI A R0 iE s N ey
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view of the refrigerator. Heat |nsu ati ng par

partitions robdel @ely ffst/@iolbrogsly ﬁ@tﬂ@hé Hidt cB&IeP RBCnd P 'HUP Fart %t LS,

thus formng refrigerating chanber
accommodated at the rear of the freezmg chamber 31, not pervading the rear

region of the vegetable chamber 30. Second cooler 47 is arranged at _the
10  upper inside rear of the refrigerating chamber 27. Second fan 48 is
disposed. above and close to the second cooler 47. Partition plate 49 is
disposed between the refrigerating chamber 29 and the vegetable chamber

'30 formmg the bottom of the refr1geratmg chamber 29 Coolmg plate 50

closes the top openmg of the vegetable chamber 30 at a spec1fied mterval e

16  under the partition plate 49, and forms a part of an outer envelop of the
vegetable chamber 30. The coolmg plate 50 is made of metal such as
aluminum or material having a large thermal conductivity. The partition
plate 49 and the cooling plate 50 form draft passage 51 between tbem.
Intake air passage 52 is disposed at the back of the refrigerating chamber 29,

- 20 and allows a1r after coohng in the refmgeratmg chamber 29 to be taken mto
i -.:'}'the second cooler 47 D1scharge au' passage 53 is dlsposed at the 1ns1de top gy
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 _passage 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



Its top, vegetable chanber 3. G thereunder, and freezing chanber 31 at its
bottom Double door 32 is fitted to the rlght and | eft of 31hdajgmemomg
portion of the refrigerating. chamber 2% and at the interior side:

thereof is provided. door ' pocket 33.- -Bottle rack 34 disposed at the.

| owest- portion ofthe 15 door pocket 33 is used for stori ng PET bottles and

chanber 35 i5paeReE PR SOy Rt AnPhY BPrere Abl TG Uh-ta g ecHaBeickoo
Such as ﬂiitﬂ%ﬁ%@%@”ﬁ%gﬁﬁl%&é&%@@q 2&&“& ﬁé% lé%éée%&%%é%‘% 'alﬁn ber
f 0
e o T PR i ol et o RS o Senatenin v
f
Do oy mes 5 dbRiscHGEy er?ocﬁﬁé‘ﬁﬁ%@g%e??%ggraﬁas““@am“%r 7581 L reee.
det achably di spoggdid ahbse Hwﬁ%ﬁ%ﬁﬂ %egéo&i)&fa%%?s{) iélcgfgltta(%s(?lég‘eeg;ﬁgo

Al so, drawer door 40 fitted to e opénin

chanber 31 g ﬂ@ébz‘i'ﬁé\ﬁﬂaﬂiﬂeraéi)ﬂ? 4 nteﬂrlsgsjf? 189 9550 %g&;;rsﬁf% Lﬁgdpéa,ndpgs,tpi on

interior side. Upper storage con spose

of the storthgeefigpdmities cHdmbbi 9b Bfﬂ{@é’é&hﬂ dol1drO47R0d Gl .é%gﬁéﬁ?tbd% 31

August 2004 directions. |ce maker 43 I's dispose

i nsi de the Thatdz] tige ebfipeentidk. cHERRPYICES th%efﬂéeil %etgidgﬁb%ﬁllﬁuh@%mn

installed at the bottomrear of the refrigerator

cool er 45 i asahremﬁ@edhnglcﬂanﬂ}ersl d¥hwichél 4ipgs ¥ noﬁﬁmi‘f)&ﬁéélf ltﬁﬁ the"\}e?etabﬂehe :
heat . insulating -wall - of the: 5 refrigerator main body 27,

acconmod@t e¢hambene30 meiide fueationk, dshen ihdieei BeploRRRaMIRY. cdoléd tvid FAe46

for forced draft is disposed above and close to the first cool er 45. Both
the first céepling phaterfif.t he first fan 46-are accommpdated at the rear of

the freezing chaﬁeer 31. not pervading the rear region of the vegetable
chanber '30. Seco 1gb‘éﬂeﬁowa|®@rwh¢l@dﬂleateﬁngmatﬁr upperbodys27és iwdnlled t he
refri geratig(g ﬁhanber 27 e ond fan 48 is_ di sposed, above and close to

the second Eddherumper end of ik rAyavearedarg 8% Ofdibspwdabbtohmnbeh@atlsﬁes o
refrigerati ggochanbﬁr<%%0and the vegetable chanber B T

5 An operation of the above féﬁ'igerator will be described.

The refrigeré.ting chamber 29, freeziﬁg chamber 31, and low
temperature chamber 35 function as direct cooling chambers in which their
contents are cocﬁed by forced convection of the cool air directly intro&u_ced
into their interiors. The air cooled by the first cooler 45 is diréctly

- 2Q . _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

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

directly discharged from the discharge port 57 into the refrigerating chamber

25 20 via the discharge air passage 53. Simultanéously, 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



-30, formng the bottom:of the. refrigerating chanber 29. Cooling plate 50
closes the top opening 'of he vegetable- chanmber '30 at a ypagubi B4

i nterval 15 under the partition plate 49, and fornms a part of an outer
envel op of the vegetable chanber 30. Thé cool i ng plate 50 is nmade of
metal, such as alum numor material having a |large thermal conductivity.
The partition plate 49 and the cooling plate 50 formdraft passage 51

bet ween t herefrigemating chiamipasa®ibye fHbeldscotivefiime tk adllddied PRekH inkit: air

refrigerating chanber 29, 20 and allows air after cooling in the
refri ger at i Rgs¥ARend2 fradd the ihtalteapent 5Mbnad returnsh® HRCESN CBGeS477 AL
Di scharge air. passage 53 is'disposed at the inside top of the

refri gerati Hijsanemisat, 29arhofitle ¢oobamindischasteddinty thb e ifEBHngA St/ toO

be di scharged: by the second fan:48 into. the:refrigerating chanber 29." The . -

draft passage isHitroducddfraiethn intpke poge582¢ thadotioen of e ek aRbaE 29 25to .
passage 53 &;e connected in series, which are arranged so as to surround

the thriee Sieidsaltnassage fé anw retmahs dodhe secendtodlae 47ethrogel ahé Rgtadfeanber
29. The draft passage 51 is provided with intake port 54 at its front. The
i ntake 8 313uBassage0bd whilepeanlingethe doslipgoplatie i tThe noek @ipdideetl§5> and

ow tenper cROFOIMIRIP the dovCiosprIngurharibor 56 gmarbedobins s thel o

et r ger at | yBRBAEP63a the Breaicontia Derch A inGake aitpassate flafier

and- e’ 1 1P CoM s, oo igeli Hhe enientngiosbdin shesemhubeisamsocond

Che 11 o2y naip Bed M fney are Blipenzimaeio heig SRIMAMRERTREVDR ai 1

5 L | LSy oo SOELAD Selcn OB 30 MR, Lunclfong ae ar

Lo T he - draer oacE S5TRR BRohRL 160 hlrbehiE b RanBer defere Sedbf o™
o cgp_]_ing .storagc?_ of g_en_eral _quds, such as ,dgily d_is_}:‘l_es., prqqesged _fc_:nqd_s,. ﬁ:og_gn

IR .f"d.é‘)ds', and dﬁnk's, to"."'d‘egit‘:'ibly be ‘cooled down "t ls'p-ééiﬁéd '.‘ét.orég'é' ”
15 temperatures in a short time when they are stored for the first time or when
the temﬁerature 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 . quiclsjl.)f‘.an.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 an mdu'ect L

coolin.g plate for the vegetable chamber 30 and is disposed at the top of the
chamber 30. That is, the coohﬁg 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.



600nm s H < 850mMm 15 An operation of the above refrigerator will be
described. The refrigerating chanber 29, freezing chanber Blauqrd2omw
tenperature chanber 35 function as directgcooling chanbers in which their
contents are cool ed by forced convection of the cool air directly _
introduced into their interiors. The air cool ed byhth$ first CoﬁlﬁL 45335
directl 20 introducged by the first fan 46 into the freezing chanber ,
and t heycoht ents f’t?f:mf‘ﬁggﬁ’s iBr e vegetable rehambar 38ndhet !tmlcizapp:e Ial‘z tpi;a.exgk:
cont ai ner 42 e directly. cooled by forced convection and stored at
freezing te Lcping enpizonmenthasing applatieely smalliheabiranster Cﬁeffgcwnilh bl y
circul at ed the .second.fan 48 and .directly discharged fromthe discharge
port 57 int gﬁf‘ﬁ DGIDE  PRoYPLted, drQIR oM _f}825%¥9f0§9,thb&meg@ﬁﬁdllgmlmmb@assage'

(o H e PG o S s
26 by T b cod Mo Red B e i Ferfedied by STRRRPIEAHIAR 6f Maver bupSHIHIEE f1om
bart. of "t he cool I thd BraRABIE PhamReR SUriEr bl Wit fhe eeling plage Hooat
the drart piooabeE IChR B cominRloatf grth ofifrcroolinehogubpre, rater
dirootly "1 RO RaRanEo LB fARM Ao Bles PR AN B R Bt 10 Bl i ns
basshge 52 o reRiPRUBRy R LRE AASANG S0 thErchE kOB e fpteRiol & b 1 1
these clmmbesgetabte sRambepigh %t qﬁgheﬁlu g, PR fith %@Wﬁg&vﬁﬁg "9 .

environment having a relatively large trans

ref ri ger at i-effecthdudbts ind@fbet kbekeai Parttba #apprasses IS Fé%&%gﬁ&;@ @%’inber

35 are suitable for :.: cooling -storage. .of genera |y

di shes, proseseugistioeffsct. f rEizeaeforepeHs  refigeraib PidvidesOstoraes bbRbY fhe
cool ed down ' -to specified storage '

- . maintaining quality of the foods for a long time.

“As déécﬁioe‘d above, i’.hé. ‘iéﬁ‘ig"é;ratdr 'i"s. 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.



15 tenperatures in a short tinme when they are stored for the first tinme or
when the tenperature is raised due to opening and cl osing JafAdduet 2004
refrigerator door. The cooling plate 50 ;g00l ed by forced convection of

cool air passing through the draft passage 51 is made of nmaterial having a
| arge thermal conductivity, such as an alum numplate, and the plate 50 is
therefore 20- quigkly' and nearly uniformy cool ed over the entire surface
to be lowered in eﬁﬁeﬁ—aguﬁ%mpem&urea of ethg tveghtaldeothmpbpt a8@- Aty be
functions. as_:an.,indirect. cooling plate for the vegetable chanber 30 and
i s di sposed gﬁPB‘E‘ﬂb’ ?g‘b‘l‘bg’%@atdﬁ Auvavalgot tqenta ligle glﬁé’lm’dﬂiaim@naﬂ aft €heb0

cools the ¢ ents..stored in the t orage container 38 and upper storage
cont ai ner 38‘%}5%?{@”»%@&1&&3% o5 c’ﬁ%ﬁempsmwye. pagvides theotefimgraiarhwith
rd.cooling caused by natural -

t enperature gi f.f er ence and a. down \ |
convect i on, eﬁ%‘?ifbfp P’T%&V ntglet preongeenoleiité for iesigerating chambars drepdisatan . -

I ndi rectg cogljl r, 31 Aygust 2004 .10 Accordingly, in the vegetable
chanber %0, ,‘%lﬁe g%?‘g%ﬁsfse&pger&%gggﬂ &HH@}erscéo}q cé repobiagnenntace o rhea
relatively g B %édi%n fter coefficient é& s being prevented from
drying. There orge,F# e Ve ?a@fcgsgwg:l%g?o pd; a &%B’Iaéelf Henepbeddgomttheage
of perishab e | es,. and fruits, 5 which has storage

Jsﬁré%?%o;dssm 1ot HHESS ﬁg%forvg

qual ity affect transpiratro - i n particular. Since the
veget abl e chanbejs ' | oling.plate 50 .its top.and is
not directly corrrruﬁ%\)ac{’itot%g'ﬁ1 %&?ﬁpg%%%r&@gg ?ﬁ&g%%‘i’ﬁ%sﬁé?l%ﬁﬁ@rm negeERATily
transpired Iovwidredt b eshdesd n r Lk ' ilized toydncrease an
interior humdity in the cﬁ%ﬁ%ﬁ&%@?hgh%ﬂ%%@é iqeuleé?)lltfbig%ﬁ e“9° rPE*}ateoP%t he
10 vegelmbl preferuhtpdias3s 1atedi Sli-rRETLHL I M4 G Y4 eventing
ef f ect due.tlgii ndi recat coolglng fu?t her %gﬁsgggzle%éﬁﬁ%@ggﬂéﬁ%%rgkaﬂla#er by
the syner gélst tap ef tlee thambereImr eQrt iR &9t by ' Q :
control for maintaining quality ofrt_he foodisJ f(?%gé?ll gﬁ;ﬁ%g&%% L{?gg%gl bed
above, the.pleéé filysy eoxmedted pautt d thaddtaliens pdysage 5 of BHE rdfpigefatingns of
at

storage chanbers including the direct cooling chanbers kept
-~ . chamber but partially. directly 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 AR

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 storage

20 ...contajr_ler 38, | 1_:11(_9_ passage being‘ required in a conventional refrigerator.

- Accordingly, the stotage container 38 cati be enlarged up to a size which docs .~ ..

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



freezing and refrigerating tenperatures, and the indirect cooling chanbers
kept at refrigerating tenperatures. This arrangenment provigesudlye2004
refrigerator with a high storage efficieggy, while suppressing the |owering
of food quality under the storage control according to suitability for the
stored 20 foods. The vegetable chanber .30 in the : mddle of the

refrigerator. bod I S oled by.a part of the circulating cooling air
passage of tll’i‘g??‘g%tﬂ%é?%‘i‘%‘ﬁt}go%éﬁ‘g@mwseepmmpnge i t Che apgeﬁa%&eclaambmng
t he refrigerﬁor :hr% haye a &% Lh?gcture Since the total distance of
the circul at i ‘@8 LY pAFUIRG ICAPRGItEIasngatiadirech sookingt
resi stance dges i ile the cooling efficiency increases. This
al lows an i ng}%ﬁ C(;@Flﬁﬁgl%@ﬁ\ﬁ‘ﬁé%sef &0 geen é%&weadoqr% Qﬂdetplhﬂibﬂﬁ yhe )
obt ai ned: .3 4 11. The  coo) i ng tepperature etable " . B
chanber 30 ]t:o ‘E&E% S‘éﬂger&?% EaBButxeneive. ¥iey c?f-'ulé‘ﬁtﬂ' ‘allee' n?oa Veaimjatd e

hi gher t Ran r ef. ratin chanber 29. The tenperature provides

o veri g aﬂttgﬁﬁl é#ﬁﬁr? i st Toife

the refigerater w g by the second cooler 47 for
frigeratin c t e h t ratures. Further, a
rﬁdl Irgct cloolgl ng surface 0 cﬁém % Pltli? %(5 %gefﬁ i WOPy 1m
| ed, "and r tored §ood es not form dew
or freeze f%“‘*?ﬁ*é%ﬂ%%ﬁ%?@ﬁhﬁ@?%% %‘éﬁ%“tﬁeh 34555 doff oo BiebT e fising
necessari | y dienail mﬁdﬂ?%ﬂré &dt@ﬂfso"%weslﬁée l%gl%gﬂg‘g %tx.{!g @Qﬁg@g g ng

pl ate 50 10 preferably arger ‘sur area or ation

ot her than aghichhis Mt%ed@ﬁt@hﬁg@?hna%a tl%!% gﬁ%%r ke ACE Elg;%e 52 .

cooling the cooling plate 50 i's connecte

of the nef rilgagadidogr, thbm@ﬁbaﬁ%hnﬂﬂﬁﬁ@édﬁeﬂsrﬁﬁﬂEXaﬁfﬁgggﬁte%n Pe LGy end

of the d| scharge: air passage 53, thereby allowng t ool &ty d - pass
forward ' frafihbm hoftownothingher af thd BelgitdfaabAet teS AN YartifiIAPINE

'élhe cool i ngaﬁ)l ate 50 is cooled preferably by the cool air that is
i schar ged ubdevdpenBBrsaparstelpopeiat 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) < lOOOmm, _..': 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



hi gh cooling power. The vegetabl e chanber 30 does not internally require a
convection passage of cool air for cooling over the entir® pejispbegy of
the storage 20 container 38, the passageldeing required in a conventi onal
refrigerator. Accordingly,-the storage container 38 can be.* enlarged up to
-a size which does not affect the opening and closing of the drawer door

37, th by i ' t Q611 NG - LY. dh fri Int bqQdy 27
nat the ol riRehot Phavenaoriag thiBRBEC b oieR i the BhRs. o thke ity

chanmber 31 veg,r&ﬂggb&,yve%&élg%ggﬂdfsraf%t op to bottom-in the order of higher

usi ng frequency. This arr enent rovides the refrigerator with nmultiple

ti trol i ' | 2004 12.install ati
i thout affect i no 1% envens ohotthet baft S tehchen 150 horfon dBsilni o

ticularlyifdse; ldngk cht sean -Lndi rect.: coof Jd, chanber.. . This--
O ove the ar o oeandie A0DARS o Br a0k, WL Lo R 4 Bt oo ©
whi | e t aks ng Az ' ' : - P ; .

andi ng poot bt e ERoLT et 0l IR Bh b AR fon 8 Kol Burtacs i o

st andi ng posture w thout stooping.

bei ng rat her thpogéfrigeratifpyveRhaies 28 3ks Vi Lt h_t r awer or
40, thereby reduci ngg% difficulty of ha?%ll 9%351?%3’5%%%‘% g %@%fﬁ'si n’g % he

refrigerati ngredrgdeesnt? Allows Hee ish tH0sdsilh’ SAMERRS YoldSdnaAf h% té)'fﬁﬂ:ge

| argest storing capacity, has a 10 hinged door, the user can ha

contents whi kefrigeratipgahaentiorrB itea ¥i@llingpokhig@ i n front of hinmher at the
hei ght of his/her eyes. In particular, the double door 32 separately opens

to the right and Aeferdimgly, ifode nppeoeadheight mbﬂehéﬁﬁﬁﬂremmoﬂ’?'ﬂf%ﬁand
cl osing. The door _:32 and the drawer .doors 37 and 40 for 'the vegetable

chanber Hb awegttsdle chambay sebisfibe 6008dm- prifv @50amnd For &heilagoat oF ehich)
conveni ence. "Furt her, when handling PET bottles or cartons of mlk in the
refrigerat i n§toXAgRcbamber, the height prowides: am cdepitodBeofefrigersiiringhidiniong

chanber and Efé’j‘l(.':ehgisgewﬁng%hgn%er ack 34 at the_ | owest portlon of the_ door

r 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 éﬁenéed fower. . This .éirraﬁgemei‘l‘ti a]lows theﬁrstcooler 45 or t;h'e o
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 elongated 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.



. Then, -the height Hfromthe floor to the upper end of the door
ggclktzag g? t he vegetabl e cganber al l-ows the height of the mirAugust2¢re the
bottles in the bottle rack 34 to be held f‘t nearly H+ 50nrri. IfI(H+] SQM)
1Q00nmxn; the height is within a range of 4 he hei ght of the user's standard
el bow, i e. 970nm pl us the height of his/her footwear. This arrangenent
al | ovx/s t he 1user to handl e heavy bottles in the bottle rack 34-w thout
rai sing hi s/ kepler284 és aovangrdasideshy ssiict&:grith FOﬁﬁﬁh@mOﬁ Mﬁrgﬁ é,:&g?%?;ﬁgé;{el yA
but very easy for the user to take the bottles ich are _
ug edvev)ér yda%r.eem deusherbusFaa@b4fobdorpet] diafoisdipesed abbve ol dlggeefb
who often use the bottles, to take the bottles conveniently and sarely.
Al'so, the | ol eogier fdon Dawaper unithes dasedol aieaghiastniynt & b!ﬁ%rng‘éﬂéiﬁlé(}g{}
'in hei ght st andj ng. 400mm ava from"the- refrigerator: s located ' at
630Mi ‘. .5 ﬁé@@d?ﬂh%&pgfani%:c le:fGﬁzﬁﬁmﬁnanmdam@egmmf)ﬁeiigodim%% o

' i he refrigerating chanber 29 is nearly H-50mm zz
S b o e e e S oot e o 22, 056
the refrigepating chamber 29 in _a standing posture. Accordingly, if the
uppet . end hei tve%e@%% Wga@%}éﬁﬁeﬁzdo&a@im plake 6101w aljepaseide hebeoderthe
sgtisfies 600 s H.< 81'510 for the layout of each storage chamber, the
hei ght provi'ﬁef?gilgﬁﬁgé%%ﬁ f‘B‘-IH‘%eﬁ]réP i@ér‘éﬁg?ﬁablzgqhngnh@' 62he0rt])alela1ggﬂimggei§i;g

: tly.. The first cogler-45, being arrang i
guhggb \?virt ﬁgt E‘Zlgg%sfnﬁeg ‘glgPPé&‘Pg gt the, yege chamhgar 62 -;tmi@ealiﬁedggﬁeeml
' (.45 or th 15, first, fan 46 above it to be ]
?lnlst(:) \glsl 'etjh:t{dtl %I Bg(g%ag‘gltpﬁ)epht egrlr'ngé'bﬁa‘?ﬂ? gSPlaé?ﬁdsﬁrlé;/E’fﬂ@ Pﬁ?ngfegfﬂi
i i h tabl.e chanber 30, ln e veget abl
chamber o harak P88 Shotdgl KRG & Binte rant phaprolé@gr cBeloref he

th b Or c i net, 38 .Lcan ongat.ed up . .
near the back & raul At vabe B2 BREnCRALREN0 3 ied gt dpmenrytion

plate 67 and the cooling plate 68. The fan 65 circulates the air cooled by the

_cooler 64, thr_oqgh the _drg_ift_passage 7 O.and the damper. umt66 Disc__l_:lar_ge_a -
an'passage .7-1-"is dlsposedfromthe back t(l)" thie '.:'top.“o'f-"'the'i‘éﬁ'i‘ééféﬁng L
15° éhamber 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
20 passage 69. _ .- - _ | '
e 'An:bbérét'ion of the ;éﬁiéératoi ﬁéﬁhg éﬁé_:aiﬁéye:cbnﬁguraﬁ(m W111 be o
described. . |
The air cooled by the cooler 64 ié directly introduced by- the fan 65 into
the freezing'cilamber 63 in which the contents directly cooled by forced
25 convection Vare stored at freezing temperatures. Next, the amount of the
cool air fbrcibly 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



20 further increases. (Exenplary enbodinent 2) Fig. 4 is a front view of an
interior of a refrigerator in exenplary enbodinent 2 of t3eARiRs2I04
invention. Fig. 5 is a sectional view of jskhe 25 refrigerator. Insulating
partition wall 60 partitions refrigerator nmain body 59 into upper and

| ower' sections to formrefrigerating chanber 61 at its top, "~vegetable

chanber 62 ther r. ;and, fr L'n h r 63 at the bottom 31 August
2004 14 Coolﬂe%?ﬁ%%ﬁgngd@%ma%%‘iftbﬁl@, gﬂggmﬁttﬂaw@% 78sayu} thetdischabge hine k

of the freeg nmb 3. ,Fan 65 for_ forced draft is _disposed above and
close to tﬁ@sgg%%lz}i 6@1&?)&%; P TEHgeI8gneshamber §1 andythesfreezingichambanged
side by si 1t h. the fan 6-5.+. -. _ Coal er 64, fan 65, and danper unit 66
are di spos e?’aﬁﬁ%mt&]ngs t@%ﬁ?%&?"]&ﬂs cﬂﬁa&@ﬁrﬁdncw th%:S{GBﬁ@lf@(ﬁmc_oqled thyde

on the rear grea.of . the vi ble,chanher 62.. Partition plate 67 is - . .
di sposed betfafecgﬁ'?inevec?@fl i .883?% £90) %‘ﬁgﬁﬁﬁ?a%lm&@‘i% Vitige theireinghnioer -

62. Cool } t 0 in f. the veget abl e chanmber 62 at .
o specit Poq FbkEngly, GlORGGHE LOPraRERY (afRd sncer hetes dinagd pradas 66 | <

de of nmat @pi ; ' -arge thermal; conductivity to forma part of
gﬁ gu? er en?g?]g%g S%Q%Iﬂgm%g%éggg‘l %q]i%ﬁﬁgﬁ’ lasee geﬁ% Prﬂfh{f%&%ﬁfﬁ?@@ f dibeed
bet th Irhti : lin |ate 68. Th an 6
c ?r \(lz\ﬁfgt es etr ﬁgiéa%rét]?go?%ﬁ gr "t% éeﬁn%g%%nzl?‘ Ci%géf op ﬁ’?&f&ﬁg tgﬁgem]ag’l"dﬁa§§ @s70

and the dandeily di@hbs,%oce&e?f’ﬁ%‘ﬂg,eﬁ‘oz?[giff)g%é;i%gt?%gﬁk'i ﬁw&%ﬁ?ﬁsﬁﬁ%ﬁagﬁ? the

back to the -top of the refrigerating %
di schar ges tbaed dokwratd shévi 5 1 | i o A scharge port-
g shédified Beoraghb tbﬂgji’eg% W iBN2AERGK Qe ghﬁﬁt}%ﬁg rﬂlpeh

72 is provided at the front top of the arge alr passag ol e

73 is plovi demedtfor iheffimsttine éhehdnafic PARSAERAGY is rRIE LoPdssage 70
is connected to the discharge air passage 71§at tuhe lsbrottcgisrjnﬁraéatr0 %fesx{.]ﬂg

refrigerati aydelenibgof 6he dndr.i s connected to the draft 20 passage 69. An
operation of the refrigerator. having the above configuration will be
The cool air flowing in the draft passage 70 also flows in the draft

. _.pa_sség_e 69, .fgr_gear!yfgpifo.rm;y “coo]ing the cooling plate 68 having a large .
-7 thermal conductivity. “The cooling plate 68 functions a an indirect cocling
15  plate for the vegetable chamber 62 and disposed at the top of the chamber 62.
That is, the cdoling 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 plc;wed
20 . ugdér a _coo]ing gnmonmgﬁt haYing a relatively small heat transfer
coefﬁcient,thuscausmg theu' drymg to be suppressed Therefore, the
vegetable chamber is suitable for cool-storing perisﬁable foods, such s;.s
vegetables and fruits, of which storage quality is closely relatéd to
transpiration of water in particuiar. |
25 As described above, the refrige;ator is partitioned into three or more
sections of storage chambers, direct cooling chambers kept at freezing and

refrigerating temperaturesi, and indirect cooling chambers kept at



described. The air cooled by the cooler 64 is directly introduced by the

fan 65 into the freezing chanber 63 in which the content s31dhugst 2064 cool ed
by forced 25 convection are stored at frggzing tenperatures. Next, the
anount of the cool air forcibly circulated by the fan 65 is adjusted by

t he danper unit 66 and the cool air is directly dischargedhfggn1t2e-

di scharge por: nto-the 31 August 2004 15 refrigerati ng chanber .

t Ihfoughgt het bagstsgweretw t feooders 64 pnskfan 6 fpaeggﬁ?g thesahtirage,

the refriger chanher nd the freezing chanber unction as

di rGect cogl Fﬁﬁm@ﬁme‘e&%&m%mhﬁes wth stnregacentusd Ile@Cﬁ@rdaﬁme ovfmh the
onvecti on e air introduced into ' their .interiors.
C5 Accor di nﬁvﬁab‘bﬂg fg’é ﬁ%‘@ﬁﬁ@ %ﬁéﬁ oregoiethe relgigasatorgapd 4o ephamder a
cool i ng. envgﬁ Pﬁnt haVIHEba relatlvely Iarge heat transfer coefficient.

The reffig BeRaEl-61 i s suitabl e for cool -stori ng genelr(al :‘Agodrs]'

dai | roc ed d froze ods, an ri nks ich is
[S)lrjgp e?Zb?y alcoglg hl8%¥ tt%erg g‘iﬁ‘? ?sa}ﬁ"é%%etﬁgtﬁp&?adﬁbﬁé§ iip ngt siesessary e
when they a for rst time,or when t te erature I S
rai sed due F&e %glé“?ﬁtr%‘g BhWQW«?GHBBrPaSFﬁge air| igpicapiingn

draft
hggr F;ahhl 1I‘D or cooﬁl%rgé}% %ﬁglgﬁ%qtlrbﬁgs qﬁf%\éeg copy a:z%n‘?&%ﬁ%‘;@rl’e@i’ic@oﬁ’? a
;IOQ? gc; Io\r/I E%Oen vgielgﬁi%& eé}gﬁ%k%@? 62T§%%éf§fé§ g@%d’gtgfa%%ecqn&ﬁmcﬂ‘ (téhe C2ha er
62 That | nlobied Pk W Rty it ag'metrgxg%q&'cau £ RN Bl hog =™

cool i ng due to a t enperat ure erence an wnwar

convecti®n. clégiag ¢fitheldrawer ddog IEIBEAN pa St&ﬂﬁg%aﬁéW S are

placed 20 under a cooling environnent aV|ng a tirve ‘heat
transfer coeffi Fuether, fimidarlgadsimBoditieht 1, El!ié’ bddler 64 sttﬁ'rﬁﬂg&i SRREHy

Therefore, ' the. vegetable chanber is syitable for cool -stor
peri shabl e $idedwith $he bompressor 44. This arrangement allows the refrigerator to be

: Iower As a result the cooler 64 the fan 65, and. the damper umt 66 which
"are dlsposed there above may be mstalled at the back of the - freezmg'

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 outsn:le front v1ew of a refrlgerator accordmg to exemplary
o -'embodlment 3 of the present mventlon F1g 7 1s a set:twnal v1ew of the )

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



bles and fruits, of which storage quality is closely related to
Y?gﬁggiration of water in particular. 25 As described abov&j Augnest 2004
refrigerator is partitioned into three orlmore sections of storage
chanmbers, direct cooling chanbers kept at freezing and refrigerating
tenperatures, and indirect cooling chanbers kept -at 31 August 2004 16

- : oL d f 65 f | ing these storage
chanber s pr o eaoRr SdihBes 7808 is Ao BR o Flome: with %t%ie’s%%aamewsézh?t he

Ctabi it ) f f tor, {n the refrigerator and to
cohance ' SRRaSdE, Diyr RSN 8 B Bk b

bl heH¥g I ' i ' aél?&'

\égg\?tegt i__gnc"passag%ég?aggdo e%agfaﬁﬁé%ggg:ﬁtﬁft??e (Eolfén e ![ E?‘% g?ﬁ‘ﬁ% 90’6f »
orri ger ator - Tharorbis the WAt ML PEHAD SrilR B0 a%eﬂp?gg?ﬁnq%?@fhé
the extemt tdlahgReithi é’t@f@é@@oﬂﬁiﬁéﬁ“ﬁﬁd ﬂyﬁbfeod&ﬂe@’? 2$ ﬁ%ﬂedd %_wlﬁ% gpemqlg of
drawer door 37, thereby increasing terFe‘j@s ori ng ng%&i glil- o Q sli)de.’ it ht t he
ilomplrZgggrt.g?rﬁﬁg%%%ggﬁgﬂ%&gﬂ'om ﬁ%&rl%; ??gera’fcr&ido %’8 Wﬁ’xﬂ&r‘?! By o

- t he thealoaprdsdor Aatf € Biok dNthd fieeSRIPaIaHBLS 766 W& :
(rjfzgl)g’ed t here aboI\)/e may - be' ing%}al | ed at the acak-o#3 '?he . Ef(ir 38%%501'1%
chanber 63 dortedocinatlativhrisdastuillddnsbhoveandélold to YEIRSAR) 8aCh thernjt 1
| ength of the storage container 38 can be el ongated up to near e bac

i nsul ating i for edo]-aimdntcirg adjusthgent iy ainereRdsside byosidh %itp%%%%cs@}’ :
(Exenpl ary enbodi fent 3) 20 Fig. 6 is an outsi de-front view ol a

ref ri gedQt orlhecBestaeaelen 88 fxstifhnrsg, landrdmﬂ_ paﬁu?nﬁt‘ ?\@ ar?g‘l?rfdg%g(ri éattg;gl@%&-

[ ion:.- .. Fi .Z,isasectiona:wevy_.-o e tor.

: ?slﬁlngti ng ﬁgrthpt BPFIg| chantbern i apel pamoi tintrudeebn itheneberof 1w ved2@slle’ 4
.into upper and, ower sections- The insulating partition wall .75-form;
refrigerati ﬁg E'?E?r%@ﬁ- 7.09g0nd; peoley Plasl amgaged| at dhanbear 8p inside the

.. - refrigerating chamber 77. The second fan 92 for forced circulation is.

dié}iﬁs.é&- above and ‘close to the second eooler 91.-- Partition pl-afe- 9318 -'
15 disposed between the refrigerating chamber 77 and the vegetable chaniber
. 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 envelc_;p of
the w_regetable chamber 78. Draft passage 95 is formed between the.
- 20" partition plate 93 and the cooling plate 94. Intake air passage 96 is

'di'sé:qs_é'(.i:}_i_t_,th‘e:b'a'(;k ‘of'the refrlgeratmg chamber 77andtakesthealr a.iftér"'.-. SRS

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



25 thereunder. Under the insulating partition wall 76, freezing chamber 79
is formed. Milti-purpose chanber 80 is formed between the1iAsuke200ag
partition walls 75 and 76. Drawer door 8M8is fitted to the opening of the
17 31 August 2004 vegetabl e chanber 78- and is drawn out along with storage
container 82 at the interior side. Drawer door 83 is fitted to the opening

he f VM t hy st ner
o0, D avier - S e eBYTURe IAL00dbor ST A r ﬁgﬁﬂﬂgl‘}i?)? dzf‘ng%%s;}bleg
d
fiitod 1ot ROrEDg rﬁ?’%""i‘d@*‘%ﬁ%h‘f“—‘f%%%% At A Qg o e%argﬁgafrr fzfﬁn'gs
hamber 79, BT Fac e Rorpat "?E‘%‘%e hEERChir ek B0E isthatgit

cl ose t0' t hai€dtEth8%eh Bh&mb%? FP1 PR lm?"cﬁol%gquttggdéogfe}‘g’?g flﬁn

arranged side by side wt an 89. 10 The first cO

89, and Bamdelivenid b§Ottes @aﬂlwomdﬂ?é nalfﬂ%lg Afpose AarhBlr s0CHELNELER

79 and do not' intrude on the rear of the vege anber

cool er 91 i passageni@lland ddispeeanittp | nside the refrigerating; chamber 77.
The second fan 92 for. forced circulation is. disposed above 'and cl ose

to the second codlceordmglyPasaicht oD he| Rézing Ghambéss 791§,ﬁytmgs§g DAMNGEN

the refrigerating chanber 77 and the veget abI e chanber Cool'ing prate
94 cl oses t heoling dpunbexy witht thev figet ajblerc B8 Zﬁeaﬁrs?c fé]ﬁ’eSQf | 8fhe -
interval under the partition plate 93. The cooling plate 94 made of

mat eri al havefiigenntingt teamber (Bhduntiions yasf ar diractpaddliif chambeyt withets! op
of the vegetable chanber 78. Draft passage, 95 is fornmed between the . 0,
partiti x % peerondocoelay Qhendothe sgegnditfanod?. | Thakeultipurpssagha®ibers8o dl

k of th.re i
posed at t hieun %fonsoas a direct cooling chamber with the first cooler 88, the first fan 89

and the damper unit 90. The dlrect coo].mg 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. ‘-' o
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 refrigerating
25 temperature to a freezing 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



[ i [ [ he refrigerating

in.. . efr gerat g chaiiaber. 77 .and takes cooling int _

chanmber 77 i n'?o the choler 91. Discharge air passage 91 i3l Augposedt at the

top portion in the refrigerating chanber ;§7, through which the air cooled

in the cooler 91 is discharged by the fan 92 into 259%he rgfé!geLatbggair
The draft passage 95, intake air passage an I scha

e & P o h ot her and arranged so as to surround the

ted .to.ea
Phreeis a1 i‘e&é@iﬂ"% theodischarg atmpasseeerdr Aaset of dbecooldidair for

he front of the
refrigerati | nt ake 98 is provided at t
draft passag ° nﬁ% d‘rt%’étspB%tthggrt lgeeaBesdelmamber he7 fdivertlofbyt Herced

t he cool air into -the
(rjlefs ?PSE? :t ;’alncrgngg é?w‘ggﬁ 2 r&%'r?go tg?ﬁfﬁ Seege 5 from theciodikse possﬁs g:t t;.ﬁe
- 0 .t hrough draft:
del i vered b%o‘t@ f eQC rnt hee ul t O pos&g@han’oer 8
R Hgbfthe iatakecairipagsapadber
ggsfsﬁggt 182 andﬁﬂ ?E{EJ? Hﬁ?f Ilng&?@m vmth tﬂe first cool er 88 and. the
first faﬁ 83 ihgoo eefe ﬁlaeclog ai‘h%%d thr?ﬁlsfﬁ %triefﬁfhﬁerggllw_rﬁléa@bﬁrc'ﬁbl i ng
e seco
Tt - put podtdiing s @%"7?"%&3 eétﬁﬂueomsr%a b0 ﬁﬁngm@tmTh e aidiretine
first cool ey 8 and .t h it. 90 e direc
cool i ng char?ggtﬂg ll:h?’glzll‘llf/ﬁl $r‘lﬁ?boduce ontegls 3”6% 001%#Sﬁ'fﬂl@dtq?@:gﬁgeﬁgﬁ::'h% |
| air is | 45k IIRRHEE &£
\(/:\A(dloch f unct |cgﬁls?dnzgg an |§d ltgl:dthcggglﬁ ldngﬁ clllagljlglr' ‘l@"t‘?‘ﬁlﬁﬂgg & SoPFegsarat e
94. rapidly cooled since being placed under a cooling envzronment havmg a
- 10 relatively large heat transfer coefﬁclent The refngeratmg chamber 77 is
suitable for cool-stormg general foods, such as daily dishes, processed foods,

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

storage temperatures ina short tlme when they are, stored for the first time. .
- or when the. temperature is ralsed due to opéning- and closmg of the door
15 | The cool air flowing in the draft passage 95 quickly cools the entire
surface of the cooling plate 94 nearly uniformly to lower the temperature.
'_The cooling plate 94 functions as an indirect cooling plate for cooling the - -
vegetable ohamber 78 and disposed at the top thereof. That is, the cooling
plate 94'indirect1y cools the contents of storage container 82 by radiant
20 coohng with a temperature dJ.fference and of downward coolmg caused due to
:-.'naturalconvect1on g R o - - ; S |
Accordmgly, in the vegetable chamber 78, the contents are 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 quality is closely related with transpiration of water

in particular.



An operation of the refrigerator having the above configuration wll be
descri bed. The air cooled by the first cooler 88 is direct3tyAugust s@idced by
the first fan 89 into the freezing chanmggr 79 in which the contents are
directly cooled 20 by forced convection and are stored at freezing
tenperatures. ‘Apart -of the cooled -air is: adjusted: by the danper unit.90
to an appropri ate, agount %{m | S- gi rectly introduced into the nulti-purpose
charmber 80 t hr oudlf £hecrihesk aboves $bg gefrigeratar is pertitionad inta threeom ntone
contents by Sfe?{-ﬁed onvectiqgn. The c¢ontents are.stored at desired
t enper at ur es T ANYT 83 So158eChamberge dikech goobng chgarbarsrkentoata fifeesim and
t enperat ure -1 he ad] ust ment. made by the user. The air cooled by the
second cool eljraﬁéé&agn*é) FoReLHYTes E@&I}%{.acﬁ‘@@ﬁépgéfdbﬁlﬂg able tocgrdedt proped?2
into the refl] afing chagber. .77 fromthe dj scharge 31 August 2004 19 port
99 t hr ough tth{é'q%g@ﬁ& geaaﬁ? '%&E&&é-e%@#m% Ghpmisest etéoctedrefrigefating
cool i ng ghey, of it he refri.gerating champer 77 directly by forced
convect i %n itg&%%gegélsht E‘%Fh%"a?‘%#‘?m{%ég% okedl 1 $hetshamhersacewdinggoat
the bottomipp . ecopd. cool er 91 through the jntake air
passage 96:' SH'a%‘tﬁ{ééglg:%%ltf?%%&?ﬁée‘c %Snﬂlffﬂrgﬁ%esg e ction of fped quality,
refrigerati ggd . i mber 79y .apd nul ti-purpose chanber
80 function as a di rescthe%%%ﬁrr_?{ﬁé- t@%&%gqune%ﬁpgﬂp?mag%ﬁ@ Qe cool ed
by forced convectipnvofethBk: el i di | y_intreduced into the
i nterior. Accordingl y?é% he c%]% taielh s7§r13 l%raxgi&%ﬁséa{yog? 2’8 lﬁgﬁ%@%’ePWﬂ?%ced
under a coolwitly acebtivie@tibRHasiavd B | | e heat transfer

o DRl e 5! O Yo DR o B pbERRRrEorng

coefficient. ' The refrigeratihg chanber

gener al 18 oodhe stoeigeasordainer 82 SWASch £.0 _and

drinks, which are preferably cool ed dggv\g&t?%iagge%i ?@gv&éﬁéﬁﬁlg%@@%ﬁo&wes

in. a short Accombinglyh¢he tshenagere@ntsiner B EoL b@'@ﬂgf%ﬁ{ Hgiﬂgetheoé)i%’ﬁ?%hﬁ e-
e

tenperature is raised due to opening and closin9 'of t Boar . cool

ai r- f1 owi ngRprhindeadeafs cpasshdacdnp Gpéikbyas®AssihBofHe dfawsidhac 810
t he cooling I?I ate 94 nearly uniformy to lower the tenperature. ’
. il e_r.el:p'r. increasing g:he.sto_ring capacity. . . '

 'The refrigerating chariber 77 provided with the doubis dook 87 Tha
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



The cooling plate 94 functions as an indirect cooling plate for cooling the
veget abl e chanber 78 and di sposed at the top thereof. That31 sugugieocedol i ng
plate 94 indirectly cools the contents ofzistorage contai ner 82 by radi ant
20 cooling with a tenperature difference and of downward cool i ng caused due
to natural convective: Accordingly, in the vegetable chanber 78, the

I N ' t hayi 2| at i vel |
et tranaf ey e SR, &5 EheiihsF e ekl FPkbe daspbag w0 avioeh axene
bl e 253 ' | W= - ' | bl e food uch
Voget abl os. ansPoRrueE® aPbl B BletfliSy akiRe pAAoEihs Hopaing dhwabar 1R
Lha Bt e dhdllo M8 Berlile BR thS FlAle chd bBSHRE BARINEOTAS ACRriingdraRe -

the refrigerator is partifioned into

chanber s, dijegeth 608ld f9r& At freezing and Jrefrigerating . -
t enper at ur es hgfli ng a fuﬁc%ron. éé}e%géeﬁl?\fséhaeb‘f%&ztagge‘? b%’i%ﬁf}égeeong’ﬂed_f :

" tenper aBur ag; t6 neaPthe bé?élifr?s‘ﬁf];? 3 ]  ; mbers- Kept  .at.
refrigerati ﬁg’ 5 tenperat ures. téné?%éﬂggg%lbgagqgfsea%g@ﬁ‘?% mREeasesther s
accor di ng t Gtotifigicapasity.abi ity for storage. This suppresses the reduction
of food quality, and provides a refrigerator that assures excellent

st orage performance. The vegetabl e chanber 78 is not necessary to be

internally provided with a .convection passage of cool air for cooling over

the entire [fExeppdayy ehbodiinéke4)st or age container 82, which is provided in
a conventional refrigerator. Accordingly, the storage container 82 can be

enlarged up to tHige&iean oubsitle fronthi e @wﬁeﬁfge@ﬁﬂﬁ%cgﬁﬁntg%o%%ﬁg@nd
ey, ..

closing of the drawer door 81, thereby increasing the stori'ng cap
The ref AP gercmbodimemsnbef the mesentdveniticd) tMiy. A4Sl s6@nA AiewNEE tl%%

veget abl e phgg_ber 78, nulti-purpose chamber 80, ‘and freezing chanber
provi ded wi FAFgRFaTandnselobing Bartitd® vendh 76 partitinecidfvigeyatdr mald BHGRd
fromtop to lmtiilgomullage; Qlfd io%fré; s%ecgigilg 5;0 ri!(?rlng rgg:?é,er;iin T:li . gr r '? '? g:ﬁl\int
g chamber 77 at the top
.. and vegetable chamber. 78 thereunder. __I_p.sﬁlating partition wall 76 forms
-:fréézing' chambé 99 "at ‘the bottom. Insulatmg part1t1onwa]1102ls :
15  disposed lengthwise between the insulating partition walls 75 and 76, thus
forming multi-purpose chéaunber 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. Drawgr door 106 is fitted to the opening of the ice maker chamber -104.
20  | Ice ‘makgr- 107 is digposed at the ceiling of the ice maker chamber 104.
H_il;lgegl door 108 is ﬁ_f,téd tc} the opemng t:)_f ihe..;éﬁ'iééféfi‘ﬁé;(.:?ia'm_bg;- 79 i
| First fan 89 delivers the air cooled by first cocler 88 into the mult.i-
purpose chamber 103 through draft passage 169 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



: : : : q
the refrigerator which can be installed in a small space to be use

222??@ and to hage mul tiple section control. In partlcuIaﬁ?lAMmmvamBIable

20 chanber 78 in the nmiddle has an increaged actual storing capacity as_aﬂ

i ndirect cooling chanber. Since the vegetable. chanber 78-is prOV|deg W t

t he drawer door 81, the user is able to handle the contents while taking an

[ [ st andi n sture w thout
St oop ng. Thdibod 18 A0k Sne %?g%%i a;@inmafgqm heyl‘%t eotelerdioradiion anc
tzﬁef 1E :JlrtstS gﬁghﬁggxﬁl{s&ﬁg?%ged &8 ggl}y%sﬁdlg qrE Ifi‘stanau'eﬁ'b qg%ghamber-rh, s
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chamber 104 a%td zts o?'e av freezing 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



wer door 105 is fitted to the opening of the multi-purpose chamber 103.
g:wer door 106 is .fitted to the opening of the ice maker3ichausez00k04. 20
| ce maker 107 is disposed at the ceiling28f the ice nmaker chanber 104.

H nged door 108 is fitted to "the opening of the. refrigerating chanber
.79.', First fan 89 delivers the air cooled by first cooler 88 into the

i ) i t.90.
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above refrigerator will be dESC[’I ed. The air cooled by tfie Tirst Co o
i's direct!ytewpeydtioed ihya shwrt time whdotheySrel dtbfed RR the Tk 1 & Eg%n ro
and the ice maker chanber _104.. The 10 contents of the- freezi ng chambe
are direct| $hedemuenayureis edisdndac ttoooperdng stdrdekiag &f ﬂ’i‘@'d&Gr,t or rfr.% o
tenperatures.. In the ice maker chanber 104, t he cool air sgr\éest hce) roke
ice by the m@m%larmnumtpmqumaehpmlmr i s adj ustg é . inton!tohe
unit 90, to an , proprlliate anmount .and is directly intro ugg _ o e
mul ti =pEl(P pose ' gﬁ%ﬁ@? ng platet f4 cogled: be thedforcquib semgmtih 30 8hé reoagtored
directly cogl t.he .co te&t?s by forced convection. The contents are o
at desired Wd@ga}f‘lﬁq& afh prRtpge Ponie made phmaderinl hawipe ndange thém

i L i y with the adjustnent made by the user.
freezing L CEREAR S ) Qna\cl%oa&%ﬂfye and nearly uniformly cooled over the entire

o sm'f_ace_ thergqf and. is lowergd_ in _.temper_at_u;e. Ac;::prdi_ngly, the cooling
e p-l'ate'; 94 functions ‘as’ anmdn-ectcoo]mg i)iafé for coohng thevegetable i
15 chamber 78 and disposed at the top thereof. That is, the cooling plate 94
iﬁdirectly 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 indjrect
. cooling chamber.. |
20 N Accordingly, in phe vegetablé chamber 78, !:he contents are placed
o under .-.f_a?- ' coolmg enﬁroigix-ﬁéﬁt"jhaﬁing a felat.t‘:i'vé.ljr sﬁ#ﬂ?ﬁéat transfer A
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 partiéular.
As described above, the refrigerator is partitioned into three or more

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



The air cooled by the second cooler 91 is directly discharged by the 20
second fan 92 into the refrigerating chanber 77 fromthe distlaspeogaort 99
through the discharge air passage. 97..A part: of the cooled =air for
cooling the contents of the refrigerating chanber 77 directly by forced
convection is - gui ded into the draft passage 95 fromthe intake port 98 at
t he bottom % .urns to the secgnd cool er 91 through the intake air
passage 96 af zrgerﬁ ngo nPPl‘ﬂfa@Wéeschﬁ!Q’ﬁgC%‘Mecbﬁﬂmbﬂmthavmgtfh(functmn of -
refrigerati echa t freezin chanber 79, nulti-purpose chanber 103,
and i ce make? ¢Fd 8r OlﬁlethPEHE%li nerafiress divesh cpoling bhatmdess havispek ng
t he contents; forceﬂ 23 31 Aygust 2Q04 convection of the cooled air
directly int¥o 888 tf ﬁg"@rmﬁf lgg, pad indiceelgcoglieg chambeds gy at he

contents st e cha api‘dl'y cool ed - si.nce. being placed
under a coo?‘fe;ﬁgjlgjelﬁ]%u ngl}'le?rg %ﬂlé@W@WnﬁWrematthetnedmtmn of

coeffici ent he coolln nbers -ar suitable for 5
cool - stos‘)lnng gen %1'31"0 T Sifrage, § f&ndﬂ@ﬁé‘iam}?r yatl dhe swivakilitfr foren

foods, and a ref |y cool ed d wn to specified storage
t enper at ures&q;lbnﬁ%es ort&{é 416{)9 ASEVR di%e8 PBF ghesagq rparformence.

for making o ese o avEEs %ﬁr‘%e 19 BFerenfraccative ot theokrnmapent o
94 cool ed bwuahﬁbélogg@q_in g]@hklg'rﬁl%oée e cool air flowing in the draft

passage ‘95 is nade of arge thermal conductivity, and is
qui ckly and near | 'Pheé! fig 5%&( £O85¢ sur her eof _and..
is lowered in terrperazpﬁre %ccorﬁﬁn%%%ﬁ% I|n eﬁgﬁéﬁgﬁlﬁm % &8s as
an i ndi 6ct 1sennﬂbm@orthatﬁléﬁiboﬁﬁﬁlahf‘9 7 aher and
di sposed at the top thereof. That is, %e&({::%ggl%%lgmp )glgtié Oﬁﬁﬁt? %ctly
cools 'the contents of the-storage container 82 by radiant cooling wth a
temperature difference and downward cool i ng caused due to natural

convect i on, (Bxgmailammenttodimenespbl e chanber 78" to function as an indirect
cool i ng chanber

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



[ in the vegetabl e chanber 78, the contents are placed A
3gd2(r:?o:r?:in9| >CIJEJO: i ng-' en\g/i ronnent’ -having a'. relatively 3hAugusheens
transfer coefficient, thus suppressing thgir drying. Therefore, tBle ood
vegetabl e chanber is suitable for the cooling storage of peri isha Ie oods,
such as vegetables and fruits, of which storage quality is, closely

| ' ' f ter in particular. As described above,
the refri ger nlRa WARER0 Gikine alerinsbaBrensiusgs hormaheontuctivitagn
chanbers, di LBsh, Cf ol i ng _chanber.s, kept _ at flr eezing and 31 Augdtfi:t 2%84 2?
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' . doors 114
t hdeurfoem, toprehdf deeawasd el by ttatalldavBathgm Dr awer
;ﬁg 115 are fittgd to the front openlyng portions o#’ t he veget abl e chanber

112 and 20 the pé&fliwshahl=ldition tchebesgeldBle dRSRES g;’%'léﬁnc@cﬁﬁﬁ}eeﬁsﬁlﬁﬁg 115

are drawn but_along with storage containers 116 an ‘res

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 . :
R 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‘,'. .

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



Partition plate 118 is disposed between the refrigerating chanber 77 and

t he vegetabl e chanber 112. Partition plate 119 is di sposedibstoseR0dhe
veget abl e chanber 112 and the perishabl e26ood chanber 113. Cooling plate 25
120 having a high thermal, conductivity closes the top opening of the

veget abl e chanber 112 at a specified interval under the partition plate
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natural convection. Thus, in addition to the veg 18¢1

the perishalirgl oflesrdfoeliareder shbhl@!beOghithts | | b8 G l4:1) ‘
chanber, the lr]efri gerator can st%rbgo%eri shgg?%fialfs%lgz)g E@Fgﬁqﬁcﬁﬁgr@{%& is
undesi r abl e chbohing ¢lrardbert.ng Thisli frbeidat theGlidta ¥aast iy fruists,
and other fish;- neat and 15 thﬁe like. In par ?]é%tlggr Si n]%lg’hﬁﬁls% Sgndlbjrareat
are prevent édnfnodfhalr gssuyeapscellpusisténagdefigiliter ati on-caused due to
oxidation, the a refrigerator may assure high storage quality for general
peri shabl e foods. Under a recent trend of increase in using frequency of a
refrigerator due to the increasing consunption of perishable foods,
according to the 20 Present invention, the refrigerator has indirect

cool ing chanbers w.th 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 qoﬁ’glinrge ARAT; nifiehakiser covelop deeludmgpya

said 10 cooldyag ' i d:.0.adi cool i ng.ch r d i d

direct cooli r(lzgwlcl:l%la%& r%%{@ig £ ?@%ﬁ#yﬂgﬁ gﬁ?}%%? ope @%@alﬁ%@@@aﬁﬁﬂ@pt

claim 1, furichelingoehahfeRd 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,



15 a cooler of freezing cycle for generating the cool air; and a fan for
delivering the cool air. 3. The refrigerator of claim1, viefagust2add
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 cooling chanbers. 31 August 2004 28
6. The refrigerator of claiml1, wherein saiy indirect cooling chanber is a
veget abl e chanber. 5 7. A refrigerator conprising: first, second, and third

storage chanmbers vért Tt Irgfageaneedsf dafrh’ 9t ¢AReIn gﬁichﬁgh@gt S@ﬁ?lag

first storage chanber; a second cooler for codling sald second and
storage chartisisbemisch tégdtabkt clendbeecond fans for delivering air cool ed
by said first and second coolers, respectively, wherein said first and
second storage chanbers are direct cooling chanbers cooled by forced
convecti og creat ed7by sai,d first and , second fans, respectively, and 15
wherein s8id third 'st%r@&%g%%%@@mipﬂsmgii ndi rect cooling chanmber having

an outer envelop therggf ¢l osi id jndirect, cogling chanber, said outer
envel op including a cdbit ﬁegc%d;t%gmdeﬁ%@g%ﬁbﬂ o5 vertieatnearmaaged; one

bei g cool ed by saia- Saurt SooRrapE COHRE Said Bt HabeE Cl'aim 7.
wherein said first and §&6MW 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.



coolers, are disposed in said first and second storage chanbers,
respectively. 25 9. The refrigerator of claim?7, wherein Sk Augsb?doag pl ate
has a |arge thermal conductivity. 31 August 2004 29 10. The refrigerator
of claim?7, wherein said third storage chanber is disposed in a nearly

m ddl e of said refrigerator. 5 11. The refrigerator of claim?7, wherein
said third storage. chanber is disposed between said first and second
storage chanbers. 12. The refrigerator of aim7, wherein said third
storage chanmber is a vegetabl e chanber. 13. The refrigerator of claim
12, wherein said fliQ,st Biore® ' f ' : d erein
sai d second storage chanber i%egﬂ?g?ﬂ gtqﬁg?i?hg cﬁgﬁgse@aa%i@%%gﬁgm er
refrigerat or isfdispaserhin, nodrby aiiddkeofsai@refrgeiratorng chamber is arranged
above said freezing chanber. 15. The refrigerator of claim13, father
conprising: a drawer door provided for said vegetable chanber. 20 16. The
refrigera;z.or of clagim]5, further caonprising: a drawer door provided for
sai d freeding charfer;llgeeirigerataged doom proheren sant tiiad storege chembe g

chanber. 25 he.,refriger.gtor of .claim16, wherein said hinged door of
sai d refrigélrz%’{ougﬁgb@ﬁ’&ﬁﬂgﬁaﬁi Hst aad seeonghstorageiehpmbers. August 2004 30  18.
The refrigerator of claim 15, wherein a height (H froma fl oor of
installation to an upper end of said door of said vegetable chanber

satisfies 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.



600mMm <_ H < 850mm 5 19. The refrigerator of claim13, further conprising:
a conpressor for freezing cycle, wherein said conpressor a®tAsgusd 2004 st
cool er are arranged side by side at a back of said freezing chanber. 10 20.
A refrigerator conprising: a plurality of direct cooling chanmbers cool ed by
cool air introduced therein; and an indirect cooling chanber having an
outer envel op thereof closing said indirect cooling chanber, said outer
envel op including a cooling 15 plate rece#ding said cool air, said cooling
plate formng a ve&;ically-upper portion of said outer envel op, said

i ndi rect cool i ng ctinbeThbekfidecahe ins &5 d oGPk : i ai d
i ndi rect cooling chanber and s%id di?ggyngggFing %Hg%ggég%fgﬂxgﬁﬁﬁégﬂﬁfr
arranged. 20 ofiinsfaléatiast to geupper end oflsaidddr oFkaidey S abI GRRNbAGRIPR
has a |large thermal conductivity. 22. A refrigerator conprising: I'rst,
second, and t®P0mMEH 5985@manbers vertically arranged; a first cooler for
cool i ng sgid first storage chanber; a second cool er for cooling said second
and third“storage 31 August 2004 31 chanbers; and first and second fans for

delivering air coolgd bi(}ag;i rst and S?Ci)l’,ld coolers, respectively, 5 wherein
said first and secofid s ngtglg@F?&%Q §lagmel i fustbier eoniprming chanber s cool ed

by forced convecti said first and second fans, respectively,
a% q PBoffpFRlRH BY fe8ing Lyde, Wherdin o 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



rein said third storage chanber is an indirect cooling chamber having
gﬂeoﬁter envel op thereofgclosing said indirect cooling chaﬁbéugw$aD@H 10
outer envelop including a cooling plate cooled by forced convection created
by one of said first and second fans, said cooling plate formng a
vertically-upper portion of said outer envelop, said third storage chanber
being cool ed by said cooling plate. 15 23. The refrigerator of claim 22,
wherein said cooling plate has a |arge thﬁfnal conductivity.

chambers; and
first and second fans for delivering air cooled 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.





