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" The present \invention relates to a refrigerator including three or nore

st orage crdMR@E/644nged vertical ly. BACKGROUND ART 10 A re
refrigerator is provided with storage dhambers control | edn ‘ﬁm&mm“ ve
tenperatures in accordance with kinds of foods stored the :

conventional refrigerator mainly is provided with a freezing ¢hafber at its

top, a refrigerating chanber in i ' nd a vegetabl e chanber at its
bottom Recently, with priority g?@ggeﬁ'@glﬁg easy to use, a refrigerator

15 provided with a refrigerating chanber at the top, and a freezjipng chanber
and a vegetabl e chanber at the m ddl e and center have bmm \\ \“\%
w dely used. And, due to a recenREz;g?Ik}tﬂERQq@‘R arefrig Uy A

0

P and
ovi ded
with a vegetable chanber in the m e r conveni ently handling vegetabl es

best. 20 A conventional refrigerator with a vegetable chanber arranged in
its mddle is disclosed in Japanese Patent Lai d-open No.8-338681. Fig. 12
is a sgctional view of the convpPROHNMBCALSFTRIgRr ator. Refrigerator body 1
is vertically partitioned by insulating partition wall 2,

The present invention relates to a refrigerator including three or more

storage chambers arranged vertically.

BACKGROUND ART

10 A recent refrigerator is provided with storége chambers controlled at
respective temperatures in accordance with kinds of foods stored therein. A
conventional refrigerator mainly is provided with a freezing chamber at its
top, a refrigerating chamber in its middle, and a vegetable chamber at its
_bottom. Recently, with priority given to being easy to ﬁse, a reﬁ'igérator

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 A conventional refrigerator with a vegetable chamber arranged in its
middle is disclosed in Japanese Patent Laid-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 3 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 front opening portion of the

refrigerating chamber 3. Drawer door 8 is fitted to the front opening



and is provided with refrigerating chanber 3 and vegetabl e chanber 4 for 25
storing vegetables and fruits at the top, and freezing chanbers 5 and 6 at
the bott tRTAPHIGEG4door 7 is disposed at the front opening portion of the
refrigerating chanber 3. Drawer door 83s fitted to the front opening

PCT/ JP01/ 01644 2 portion of the vegetabl e chanber. Drawer doors 9 and 10
fits to respective opening portions of the freezing chanbers 5 and 6.
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veget abl e ‘chanber, and "upper storage container 12 is disposed at the top
rear of trkﬁ)e?ﬁﬂ% gg&di&?@bﬁtﬁlﬁﬁeé%i-ng%lﬁxﬁb@ﬁ% QRAt & NStorads canthihbr ?Ezisdr awn

out along with rawer door of ~ the refrigerating chanber. In

veget abl e ghanbsnt él&i%&% the Brawer dd6P0Ethé98EetAblé cHadbeb! ANA dffhet t h

wet nenber 15 covers the upper opening portion of the storage containers

11 and 12 dterag@egorithfiernERid dispoosddt ah6 top FeHE of Bhé storageqidreaineynipassage
17 at the outer periphery of the storage 10 containers 11, 12 and |id 16.

At the § ovBidtragd agetadheob3 apdcketard lratvid bat alotigewith thé deawlertdvdrhomged
door 7 of the refrigerating chanber, bottle rack 19 is provided for

st ori ng PHhebedfrigesating céidmber. ofInmthé . vdgetabilengleamber & chdsadbentl? Ghies

di sposed at the bottom of the refrigerating chanber 3, where neat and fish
ar e st or eddawenr doomBe liskt 16 provoded withawet ma¢mber il heovers dier uppemepengng
chanber. Fan 22 for forced draft is provided at the back of the vegetable
chanber 4, patien ¢fstheagtovage oontainas ibhanfl e50 kgepybem nparlyrlesedyand
control panel 23 disposed at the back of the vegetable chanper 4 and | ow

t enper at ur Breggaetaip gonvegtion, Passagent & et dheyovler periphary olithe stargiggst i ng
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is provided for storing PET bottles or cartons of milk. Low temperature
chamber 20 is disposed at the bottom of the refrigerating chamber 3, where
meat and fish are stored at a temperaﬁure lower than that of the
15 refrigerating chamber. Fan 22 for forced draft is provided 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 damper 24 for adjusting
the amount of the cool air supplied to the refrigerating chamber 3, vegetable
20 chamber 4, and low temperature chamber 20. The cooler 21 and the fan 22
are vertically arranged above éompressor 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,



rear of the refrigerator main body 1. Height h froma floor, where the
refrigerator main body 1 is installed, to the upper end of the drawer door
8 of thePCdglOANE4Lhanber satisfies 850nms h:5 1000mm 25 In this
refrigerator, the air cooled by the co®er 21 is directly introduced by
the fan 22 into the refrigerating chanbers 5 and 6, and directly

I ntroduced into the refrigerating chanber 3, vegetabl e chanber 4,
PCT/ JPO1/ h 20\ o diniat .
ool - ai - A8, t8ar Aotk SHREH R S vEL REOET g e ot adiusting opepstion
cool ed by C is 861y UAEE L ty N hgsn‘@&r and is
then di re(??Irl%ec&(;%n?%z%ﬁd Aéréng)lg(r]]tc %i ng tahlg%%lg?dléytr} ee%dgﬁ&f;ﬁg er é:g[ada
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interior of the vegetable chanber 4 as well, but the air circulates in the

convect i ogn HiatsiRg khediididd bflicagkidharspet %t%h%r@@éﬂe@ﬁﬁﬁe@ftehhﬁbr@@ﬂfe@! ner
fromthe outer periphery of the storage containers 11, 12, and the |id 16.

Si nce she T gbdl Rirs@ ifsfdedSuB@SmoavBctiod GR0 then indetiserofCthie vbgetdlilot hly
nove the food wi thout raising his/her elboww thin a height of a table
(850mMM) ofchanfbetkd abtwesll abmptie adr tireulatés igahat @nvestionntsage tIY ahéd
standard hei ght 970mm of the el bow of the user. In the conventional

ref ri ger atindirdetdy codledchaloneentsiafthe tchatainer deaheathe duter peripdeirgrof2hei s
forced under convection in each refrigerating chanber by a 15 circulating
oper at i on stéragheohtain2®s 11,hk2, reefd fhpelidtl®c i s not suitable for storing
foods, such as vegetables and fruits, neat, and fish, to be prevented from
pronotion of diSihery the bgighst hosatidfias 86Pnun| 3 bxpolQQP tom,ha wery canr. The
contents of the vegetahl e chanber 4 are indirectly cooled w thout

i nt r odQci wgpaothlycawivesthe frodewithput patsingdisther flowowinea feaghtaplial o,
But

table (850mm) of a sink often adjoining the refrigerator main body 1 to the
standard height 970mm of the elbow of the user.
In the conventional refrigerator described above, since the air cooled
by the cooler 21 is forced undei' cdnvection in each refrigeratiné éhambef byba
15 circulating operation of the fan 22, the refrigerator is not suitable for storing
foods, such as vegetables and fruits, meat, 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 convection passage 17 formed at the periphery of the storage cont_ainers
11, 12, and the lid 16 is necessary to héire a capacity enough to assure a -
specified cooling power, thus causing the substantial storing capacity of the
refrigerator to 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.



20 the convection passage 17 forned at the periphery of the storage
containers 11, 12, and the lid 16 is necessary to have a capacity enough to
assure a PEPEPDLIMO®GH4co0l i ng power, thus causing the substantial storing
capacity of the refrigerator to be reduced nmuch. Further, the total

di stance of the air circulating passage of the fan 22 becones | onger, thus
requiring a |larger 25 sized fan. This increases a power consunption and
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cool ed at | ast I nsu clen arge passage resis
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22 are arranged € conpr essor e Vegeta nmbe
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Thi s arrangenent nakes the capacity I nSufficient rrrng veget abl es

and fruitg, 4biigb @%@tdﬁ@@ﬁhhﬁ&ﬂ@,ﬁwm 5 fecentUédi@imed RROrEOSI ti on at
which the stored boftles are held in the bottle "rack 19 is about 150mm

high fgomthe FavgHeretkb ﬁésiﬁ'&ﬁ 44 whech fledstored Nodtled Bee etk in €hé bettls he

door 7 is about 15mm high fromthe upper end of the drawer door 8 of the

veget abl erg£dkam® ¢ ab&St)t50inhe high $vm therlewet adf dfabie hidget ibouperAwdd of
the door 8 satisfies 850mms h :s 1000mm the user reaches 10 the bottl es

at a hei gthie dwabend df-thedoor 7 isabbat 15@dmnhigh frlond 6hergpper elkbbfrthe
Accordingly, the position at which heavy PET bottles or cartons of mlk
ar e handl drawer do@h® of theavegtablg chdmberei gdincefthe heightdofrom thadloos¢o, and
this causes a burden on the user. 15 SUVMARY OF THE | NVENTI ON A

ref ri ger atlee upperend of tbie doow 8| satisfies f850nemcy hand 000nimntheefi$écreachys and

provi des storing environnent for suppressi ng dryi rﬁﬂand oxi dation of foods
st or el0 t hthebattlemat adisightphabputibhlbbmm, Shat isilddbmmos i(hhle2mawi £y

11656mm. Accordingly, the position at which heavy PET bottles or cartons of
milk are handled is higher than 970mm, the height of the elbow of the user,

and this causes a burden on the user.

15 SUMMARY OF THE INVENTION
A refrigerator is enhanced in volume efficiency and cooling efficiency,
and provides storing environment for suppressing drying and oxidation of
foods stored therein. The refrigerator assures a sufficient storing capacity
of a vegetable chamber since its length is not restricted. Further, the
20 refrigerator is improved il; easy-to-use of, particularly, a bottle rack at a door
pocket of a refrigerating chamvb_er.v |
The refrigerator is internally partitioned to have three or more storage
chambers vertically arranged. At least one of the storage chambers is an
indirect cooling chamber having an exterior cooled without introducing cool
25 air into the chamber, and other chambers are direct cooling chambers into
which the cool air is introduced for cooling. Due to this multiple chamber

configuration in a vertical direction, an installation space for the refrigerator



of a vegetable chanber since its length is not restricted. Further, the 20
refrigerator- is inproved in easy-to-use of, particularly, a bottle rack at
a door p&EREIPAf0lG44efrigerating chanber. The refrigerator is internally
partitioned to have three or nore storage chanbers vertically arranged. At
| east one of the storage chanbers is an indirect cooling chanber having an
exterior cooled w thout introducing cool 25 air into the chanber, and ot her

chamber s 3¢ gefhb&E! TH&'ﬂemFsmeP%suﬁ &0 divididialt dt8r&@0lcoRtrol ipropBElyOduced

for cooling. Due to this multiple cha configuration in a vertical

di r ecti on ex@futefdiAté MddtoIRAsRevierited !i‘ﬁ)_xﬁ?fr?ixgéﬁ&%ixfﬁéﬂ BPd 5EHeA4n> 1S

reduced. The refrigerator is under divisiona orage control properly

execut ed shaGhdfreesisoslen®ehRiheeNwald fovdstioybd dapiftly @ebled! A sfred Shor ed
in the indirect cooling chanber, while foods to be rapidly cooled are

stored i n thélderedt c66ling eRhimh@rchanber. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is an outside front view of a refrigerator according to exenplary
enbodi pent 1 of the present invention. Fig. 2 is an interior front view of
the refrigerator according to 10 enbodinent 1. Fig. 3 is a sectional view
of the refrigerator aRRIEFMESCRAPTIONEF THEDHDRAWINGSan interior front
view of a refrigerator according to exenplary enbodinent 2 of the
i nvention. 15 Mig. 13s an autsislet frontiview efiaceftigerater aceprdingto exeroplinyg t o
enbodi nent 2.
embodiment 1 of the present invention.
Fig. 2 is an interior front view of the refrigerator according to
10 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. |

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

Fig. 6 is an outside front view of a refrigerator according to exemplary
embodiment 3 of the invention.
Fig. 7 is a sectional view of the refrigerator according to embodiment |
20 3. |
Fig. 8 is an outside front view of a réfrigerator according to ve_xem‘plary
embodiment 4 of the invention.

Fig. 9 is a sectional view of the refrigerator according to embodiment

25 Fig. 10 is an outside front view of a refrigerator according to
exemplary embodiment 5 of the invention.

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



Fig. 6 is an outside front view of a refrigerator according to exenplary
enbodi nent 3 of the invention. Fig. 7 is a sectional view of the

refri ger aP6T/JRO3M1I644g t o enbodiment 20 3. Fig. 8 is an outside front view
of a refrlgerator according to exenpl ar§/ enbodi nent 4 of the invention.
Fig. 9 is a sectional view of the refrigerator according to enbodi nent 4.
25 Fig. 10 is an outside front view of a refrigerator according to

exenpl arygenbodi nent 5 of the invention. Fig. 11 is a sectional view of the
refrigerator according to enbodi mrent PCT/JP01/01644 5. 6 Fig. 12 is a

sectional viewpgf f&&%@é&bﬂﬂ%e&v%ﬁ 4 85 AiionaPF i ddrat&ESCRI PTI ON OF
PREFERRED EMBQODI I\FI'S 5 (Exenpl ary enbodi nent 1) Fi 1 1s an outside

front view of a refrlgerator according to exenplary embodi ment 1 of the
present invention. Fig. 2 is an interior front viewof the refrigerator.

Fig. 3 is a seDEHTHIED BBSCRIPTHONIOF MFERR%@MB@BMNTS partition
wall 28 internally partitions refrigerator main body 27 10 into its upper

and | ozer (Beerhplils, ethbodivhenting refrigerating chanber 29 at its top,
veget abl e chanber 30 thereunder, and freezing chanber 31 at its bottom

Doubl e door 32Fig. I id andutsidefeont glew afal réfrigeratort oodiany togexeaipliaoy  of
the refrigerating chanber 29, and at the interior side thereof is provided
wi th door epdoidémed8.1 BHthe preseri¢ Bweditiomos ditigal isten inteesir front view of t he
15 door pocket 33 is used for storing PET bottles and cartons of mlk which
are the refrigerator. Fig. 3 is a sectional view of the refrigerator. Heat
insulating partition wall 28 internally partitions refrigerator main body 27
10 into its upper and lower sections, thus forming refrigerating chamber 29 at
its top, vegetable chamber 30 thereunder, and freezing chamber 31 at its
bottom. Double door 32 is fitted to the right and left of the opening portion
of the refrigerating chamber 29, and at the interior side thereof is provided
with door pocket 33. Bottle rack 34 disposéd at the lowest portion of the
15 door pocket 33 is used for storing PET bottles and cartons of milk which are
relatively large and heavy. Low temperature 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 chilled at about 0°C, partial freezing at about -3°C, and so on). Drawe;' door
37 fitted to the opening portion of the vegetable chamber 30 can be drawn :
out along with storage container 38 at its interior side. 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




relatively large and heavy. Low tenperature chanber 35 disposed at the

I nside bottomof the refrigerating chanber 29 is provided with storage

cont ai ner PSE/RG1/GddAl y string perishable foods, such as neat and fish, at
tenperatures |ower than that of the ref¥igerating chanber (for exanple, 20
chilled at about O*C, partial freezing at about -3*C, and so on). Drawer
door 37 fitted to the opening portion of the vegetable chanber 30 can be
drawn  ouldipd R tite ShAIRIC 43O WidiflsedBaflthb! SeilifkCpbRiors ! it8ideRRET
storage container 39 is detachably disposed at the upper portion of the
storage qpéiZAhghadther’350. CORMBEsdIOR AP fidebiff cydle liBGnSRAAEL RREL | ON
of the 25 freezing chanber 31 can be drawn out along with storage container
41 at its pottdRIredlr of IR rdfPietatolr Ohade bodptZq nalirdt?cdslerl45PRSAHaaked Ne
upper portion of the storage container 41 which is novable in forward and
backwar d Ridé Hy0idel6Ath Ahdi éqapraRdr 44 &idaher hdat insulhtipgsedllabf the
ceiling portion inside the freezing chanber 31. Conpressor 44 for freezing
cycle bs irestigétator ahaithbodPp A7, GAd ¢aacedmitvdated mit gheaimsidereesar b dlie27.
First cooler 45 is arranged side by side with the conpressor 44 via the
heat i nsulfa¢ezingwhlamlodr 8he Firstf fangd6afosrformidndizdtiyis Aispased alsove and
accommodated at the inside rear of the freezing chanber 31. First fan 46
for forcedlogeata thesfivstsgnodeni4dboBetlatbe firsbseolen 4brend thes firstofined6 48¢ Bot h
the first cooler 45 and the first fan 46 are accomodated at the rear of

t he freeziasgomimaodaied3t theaeapeof theifiegzingchagaber 3bqladpesvading thegeaabl e
chanber 30. Second cooler 47 is arranged at the 10 u7per I nside rear of the
ref ri ger atiestpre phithervepetaldecehambem 3kg Second §9@]§édf abpasrangedcabdhet o the
second cooler 47. Partition plate_ 49 is, disposed between the _ refrigerating
chanbdf 20pRex inride ckraraef cthen apfrigerating chamhey 2ihe Bf B0 t4fb1s

refrigeratj.ng chanper 29. olin |late 5 " .
' g cilsgosela r:IBove and close 1:0g tﬁe secong cooler 47. Partition plate 49 is

disposed between the refrigerating chamber 29 and the vegetable chamber
30, forming the bottom of the refrigerating chamber 29. Cooling plate 50
closes the top opening of the vegetable chamber 30 at a specified interval
15 under the partition plate 49, and forms a part of an outer envelop of the
vegetable chamber 30. The cooling 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 them.
Intake air passage 52 is disposed at the back of the refrigerating chamber 29,
20 and allows air after cooling in the refrigerating ghamber 29 to be taken into
the second cooler 47.. Discharge air paSsagé 53 is dispo.sed at the inside tbp
of the refrigerating chamber 29, and allows 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



cl oses the top opening of the vegetable chamber 30 at a specified interval
" 15 under the partition plate 49, and forns a part of an outer envel op of
t he vegpﬁ’&ﬂv QHHe8€r 30. The cooling plate 50 is made of netal, such as
al umi numor material having a large thdfrmal conductivity. The partition
plate 49 and the cooling plate 50 formdraft passage 51 between them
I ntake air passage 52 is disposed at the back of the refrigerating chanber

29, 20 andjphhespeAbs i@b&@fid@&%itﬁqnitélﬁé pertsefd hAR 5 fd%akhag e which 0 be

. iﬁk) :
taken into he second cool er . Discharge air passage 53 1S disposed at

the insi deyalsofdoldd tﬁ@@eﬁe%drheﬁfgaéﬂdtﬁbémgb@dd e 16 detiperbud Ehe@Bbed by
the second cooler 47 to be discharged by the second fan 48 into the

refrigeratgsng Dikahdefe ot 57 e pdéviitied RAthadRoRtl of dithiabgélar phssdpRssRge 52,
and the discharge air 25 passage 53 are connected in series, which are

arranged d$or dischargiugrthendol i intt tke refriperatingehanibeur 2Nt er nal door si de
of the refrigerating chanber 29. The draft passage 51 is provided with

i nt akesport 54 Iat thd abévenbnfigeation,athe ¢CIdd RLIHAG¢4t]1S initroduredaneo 52 i s
provided with intake ports 55 and 56 for taking air which has cooled the
ref ri ger athadredrnp ehagthexriil bhahkedivst eopler dbuamd chafiret farl346, Bnddnso ge
port 57 is provided at the front of discharge air passage 53 for
di schar gi thetrefrigemsiting chamber 2Adyr thie sepondtdonlprcibabdrthegsecend dan 48. above
configuration, the cooled air is directly introduced into the freezing
chanber 3That ishthe refrigeratingrchammberi29 wads thesfreezingabhamper 3hdunction
refrigerating chanber 29 by the second, coql er 47 and the second fan_48.
That is, ta§ 1r%qtrqoghnatchﬁgnlzeﬁanb$iezngolam 18 et mféegwgf m«tar?fae vegetableict i on
as direct cooling.chanbers. The cool air.is not._intyrodyced intp the
veget 481 o chamlternad whigh,fiinchiong s apadirechRopling chamhesdioolrd ¥ Eber
cool ed vi a tPe (iool é&g pl ate 50.

cooling plate 50.

Height H from a floor where the refrigerator main body 27 is installed
to the upper end of the drawer door 37 of the vegetable chamber satisfies
600mm < H < 850mm.

15 An operation of the above refrigerator will be described.

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

20 introduced by the first fan 46 into the freezing chamber 31, and the contents
of the storage container 41 and the upper storage container 42 are directly
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
directly discharged from the discharge port 57 into the refrigerating chamber

25 29 via the discharge air passage 53. Simultaneously, the cool air is directly

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

chamber 35. The cooled air used to directly cool the contents of the



Height Hfroma floor where the refrigerator main body 27 is installed to
t he upper end of the drawer door 37 of the vegetabl e chanber satisfies
600nm s HPETEBYARI645 An operation of the above refrigerator will be
descri bed. The refrigerating chanber 29, freezing chanber 31, and | ow
tenperature chanber 35 function as direct cooling chanbers in which their
contents are cool ed by forced convection of the cool air directly

| ntroducegdefrigtgti ggdg{gn@)@aﬁée B ForctlSoRvEctifiPiLEoIRkted Fddl thelinf A &ir 45 15

directly 20 intro irst fan 46 into the ftreezing chanber 31,

and the cgRabs{HeS52 Bonh BRe $hE{RIS01RBY £hAeEtrhsddtHe SecBRARDORE ATAIAL

container 42 are directly cooled by forced convection and stored at

freezing tkiERAbLAMES paFh6f Gid coot a9t 8ibchirdddeing6 ¢he defid@drating chiasnBadr Ci bl y
circulated by the second fan 48 and directly discharged fromthe discharge

port 57 i @bdstilgodated eonnthathtakapoet 52t 2he botkonbof thecnber 29 intoassage
53. Sinultaneously, the cool air is directly discharged froma discharge

port (Hot thédvaft padsage 54 drdwéterpetatthe secaidhobeler 35. thtbaglk ohé éntakier used
to directly cool the contents of the PCT/JP01/01644 9 refrigerating chanber
29 by f or aed passagec H2owhile cadlirerthel doolingt plate itk €The rcoohass ageectly from

the intake port 55 and returns to the second cooler 47. At this nonment, a
part of t hetrodutednintodihedomr tpaaperature nbamber i3fesimilany ahturmsriromathes

i ntroduced fromthe intake port 54 at_the bottom of_ the chanber 29 into 5

t he draf t iptakenprt 56 tarthe seeancheodler 4Fshraughnthecindnke anpassegad? after i nt ake
air passage 52 while cooling the cooljng plate 50. The_cool, ai|f directly

i nt r oduce800lgtheeontents e Arcordimedy, tha spatents stongr ipthese ehampersarem t he

i ntake port 56 to e second cool et 47 through 1 he intake air passage 52
af t er 10 co&RP t(}‘?@{egoﬁ’c‘@ﬁt eYARED PIR IS y,nd?¥1§°%]<tiﬂgeerﬂ"§r%‘¥8?’é‘ﬂ A ds e

chanber s E15!<£,1(?.:1tively large heat transfer coefficient. Thus, the refrigerating chamber

29, freezing chamber 31, and low temperature chamber 35 are suitable for

cooling storage of general foods, such as daily dishes, processed foods, frozen

foods, and drinks, to desirably be cooled down to specified storage

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

the temperature is raised due to opening and closing 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 quickly and nearly uniformly cooled over the entire surface to be lowered in
temperature. As a result, the cooling plate 50 functions as an in_diréctf

cooling plate for the vegetable chamber 30 and is disposed at the top of the

chamber 30. That is, the cooling plate 50 cools the contents stored in the

storage container 38 and upper storage container 39 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 30 to function as an indirect cooling chamber.



10 rapidly cool ed since they are placed under cooling environment having a
relativel arge heat transfer coefficient. Thus, the refrigerating chanber
29, free;%ﬁ@v #8644 31, and | ow tenperature chanber 35 are suitable for
cooling storage of general foods, suchl&s daily dishes, processed foods,
frozen foods, and drinks, to desirably be cooled down to specified storage
15 tenperatures in a short tinme when they are stored for the first tine or

when  the te”pﬁl’c@éﬂdﬁ%l&s ih ALY FAAIO cBRANII30NEh& | BatditsOdrd BBaced
refrigerator door. e cooling plate 50 cool ed by forced convection of

cool air padsr E!éblirgg onrgitofhend hakinga ¥ RAR e} smAllesiR tehnd¥et esdffitieRdyvi Ng a
| arge thermal conductivity, such as an alum num plate, and the plate 50 is

t her ef or e thud bping kirevanted €fomh ydyihg or Thyrefosd, etheovegetabte eRbinbersigr f ace
to be lowered in tenperature. As a result, the cooling plate 50 functions

as an i ndsuitable fooeboligg ptariage fof petishabkRofobdd| suchlandegetdilesaddifpuits,sposed
at the top of the chanber 30. That is, the cooling plate 50 cools the
contenss sthickdhasstorage @ialitggdionted by neandgiratich apwatersinopadgeutamt ai ner 39
of the vegetable 25 chanber 30 by radiant cooling with a tenperature

di ff er ence andSincedthenviegetablrothambern3ad digsedawithathecanolingtplate 50 redr eby
allowing the vegetable chanber 30 to function as an_ indirect cooling
chanber. HSTYopro1d Flgatadirectdy comanngicated withhethergooling chamheserwa®r t he
contents are placed  under cooling environment having_a relatively small
heat transtewlydsanspiseditom stongd vegetaples apddruisas agah@pglitﬁ dNCTERSe 8Ror e,

t he veget abl e, chanber, is, suit%gl for cooling storage of , per.i shabl e foods,

such as vagterigy bumidityrin,the c rc R0n Haereby, kepping e interip ehy

cl 5ot PRERIBIS SORmHGT LA Ehaf o obhia Witk o ArnECR evgating

communi Catcagfgct\l\ﬁttlg to Mlcﬁ{'ec%%gl)iirqg f&lt}i?l%? %h%brc—“:’s%%g the reduction of water by the
synergistic effect. Therefore, the refrigerator provides storage control for
maintaining quality of the foods for a long time. |

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

15 sections of storage chambers including the direct cooling chambers kept at
freezing 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 lowering of
food quality under the storage control according to suitability for the stored

20 foods.

The vegetable 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 is 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.



slowy transpired fromstored vegetables and fruits is utilized to increase
an interior humdity in the chanber 30, thereby keeping the interior of
the 10 ved$SiT4RM/Whdéber 30 at high humidity. This wth the drying
preventing effect due to indirect coolllng further suppresses the reduction
of water by the synergistic effect. Therefore, the refrigerator provides
storage control for maintaining quality of the foods for a long tine. As
descri bed abov ofri IS | tJ Ny eq@r 15
sections of st?;}éetgg%ghg%bg?%&)?kﬁuu ir?gag e|e d&%??éléc%%?#ﬁgpcﬁgng{ﬁs eept at
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kept at rigerating tenperatures I's arrangenment  provides the

refriger aty@frigdralbiny Bhabel YRICTIRS b mpBRIre WibVRleS URN RFideRStdriRidhover i ng
of food quality under the storage control according to suitability for the

stored 2Q@fficiels codligg byotiea b ndhestder 43Tor Refriteratidg! chadhbérgekept at

refrigerator main body is cooled by a part of the circulating cooling air
passage ofreldtévelefhighet@hpogatuebanbPur@erad] direwy ¢dodinigopurfabelofatheow ng
the refrigerator to have a sinple structure. Since the total distance of

t he circulcabling plate P ssagtexessivel? boglad} axd khe Wwatetr oregspaed firom theaf t

resi stance does not increase while the cooling efficiency increases. This
al | ows an stomtidrfeods doed nogforbmdbwrornt fredme. economically and rationally

obt ai ned. PCT/JP01/01644 11 The cooling tenperature of the vegetable
chamber 30 may l6éhe geokingltempabatirewt theategetabde chanibhent3Q is wgceasarilyt | e

hi gher than that of the refrigerating chanber 29. The tenperature provides
the refi gdpwerad vint prdess tpciraproveodhengtosgee mualiyotheceenlms zpiatebr5%
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the top of the chamber 30. Or, the draft passage 51 for cooling the cooling
plate 50 is connected not to the intake air passage 52 of the refrigerating
chamber but partially directly connected to the end of the discharge air
passage 53, thereby allowing the cool air to pass forward from the bbtto'm

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 cooling over the entire periphery of the storage

20 container 38, the passage being required in a conventional 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, thereby increasing
the storing capacity.

The refrigerator main body 27 has the refrigerating chamber 29,

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

provides the refrigerator with multiple section control in a relatively small



cooling plate 50 is not excessively cooled, and the water transpired from

the stored.foods does not formdew or freeze. |If the cooling tenperature

of the vedITAIPE/QU64tber 30 is necessarily lowered in order to inprove the
storage quality, the cooling plate 50 120 preferably has a | arger surface
area or extend its installation other than at the top of the chanber 30.

O, the draft passage 51 for cooling the cooling plate 50 is connected not

to the int ' 3 ' j hal 1y
e S A i e
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refrigerating chanber. above, the cooling plate 50 is cool ed

by the coqhasBert hathik aud%v%cthe&@eﬂt@b%érpmé QFEREPA6UreST7 and thaandl e
cool ing power. The vegetabl e chanber 30 does not internally require a

convect i oronpagsaghilf takily ahr extehsiROokisw diVilie twikolenfrohe dbeivephieray . of
the storage 20 container 38, the passage being required in a conventional

ref ri ger atstandipeposturgivithoutetsdpingge contai ner 38 can be enlarged up to a
si ze which does not affect the opening and closing of the drawer door 37,

t hereby i ncreasihyg freémingt champecrapaciat ythélheottedr ilpéngt catheri potwodin 27 has
the refrigerating chanber 29, 25 vegetabl e chanber 30, and freezing
chamber 3konweniense|ip alspapepyiddd ovith dthe dvawer doori4D,t therebylateduting gher
usi ng frequ.encli. This arrangement provides the refrigerator, with nultiple
section coliffiailty of handling thetontents. | Adsy/simeptheumivigerating ekamber 89, space
w thout affecting its convenience, The vegetable chamher 30 in the mddle
parti cul arWhichals most dreangntlypnsed pndshag the davgest steyang fgpaeitynbas a Thi s

al | ows th%,use to ogen the dra oor 37 and. to hﬁndl e the . )
10 inged door, the user can handle the contents while taking an extensive view

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

large space when opening and closing. The door 32 and the drawer doors 37

and 40 for the vegetable chamber 30 and the freezing chamber 31 pr‘bvidé a
15 refrigerator 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 d.oor
pocket 33. Then, the height H from the floor to the upper end of the door 37

20 of the vegetable chamber allows the height of the portion where the bottles in
the bottle rack 34 to be held at nearly H+150mm. If (H+150mm) <1000mm, .
the height is within a range of the height of the user’s standard elbow, i.e.,
970mm plus the height of his/her footwear. This arrangement allows the
user to handle heavy bottles in the bottle rack 34 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



contents while taking an extensive view of the whole fromabove ina 5

* standi ng posture w thout stooping. The freezing chanber 31 at the bottom
bei ng rat hB€T[IBO1/01644 conveni ence is al so provided with the drawer door 40,
thereby reducing difficulty of handlinig the contents. Al so, since the
refrigerating chanber 29, which is nost frequently used and has the

| argest storing capacity, has a 10 hi nged door, the user can handl e the

cont ent s ks QKO 38 AR ShitArol, WhoOSedD YRl thd BOMGS 1 EAOGhoat Lhe

hei ght of er eyes. In partic e separa opens

to the righbttRRdonebhientyh fiPEsfeiPt OCCUPy @ |arge space when openi ng and
cl osing. The door 32 and'the drawer doors 37 and 40 for the vegetable

chamber 30 and AR {RERAEM porBBRAThaB taRHRVd£iflydreadRed Bl'd 98E26L158¢hN ‘
conveni ence. Further, when handling PET bottleS or cartons of mlk in the

refrigerat jnbefghd#eadi2g 40018 n 8 RayOReRStHd R fHigeratd? i8floddied =t 63@anat i ng
chanber and reaches the bottle racz 34 at the lowest portion of the door

pocket $33. Atbwadinglpeinh&isevf Hib600ad, Rhe fHe@%l’it_ dfotHellowep etortng satfacbéndoor
37 20 of the vegetabl e chanber allows the height of the portion where the

bottl es i nthd heefbigbfdting ackamdbet 020€ iiehdadly MHEES0MnHE5@GH0mmf ( FPHISOMM <
1000mm the height is within a range of the height of the user's standard
el bow, i . earrangétremtphllews thehasghto efasilystdker the dbodsainin dhd sowtr phirthenent
allows the wuser to handle heavy bottles in the bottle rack 34 wthout

rai si ng hi s¢fhigeratisg chamber P94n a stanglimg postuwre850mm it is not burdensone
but very easy for the user to take the bottles which are rather frequently
used everyday. ZAmeorpuplyRdtheiemperienddieight H pbHibke draweridaore3Tof itheen,

who often use the bott]les, to_take the
10 vegetable chamber satisfies 600mm = H < 850 mm for the layout of each

storage chamber, the height provides an easy-to-use refrigerator including
the refrigerating chamber 29 used frequently.
The first cooler 45, being arranged side by side with the compressor 44,
can be arranged lower. This arrangément allows thev'ﬁrst cooler 45 or the
15 first fan 46 above it to be installed at the back of the freezing chamber 31 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 view 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
59 into upper and lower sections to form refrigerating chamber 61 at its top,

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



bottl es conveniently and safely. Al so, the |lowest portion that can be
easily reached by a user of 155cm in height standing 400mm away fromthe
refriger atP9IT/JRO1103644 ed at 630nm 5 Accordingly, in case of HZ600mm the
hei ght of the lowest storing surface itMthe refrigerating chanber 29 is
nearly H+50nm a 650mm This arrangenent allows the user to easily take the
foods in and out of the refrigerating chanber 29 in a standi ng posture.

Accor di n9lggolér 6418 HBARECE BBy be it ddiipAUBYP 44080 hE ke bIEhe 10

veget abl e chanber satis or t ayout of eac
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the refrigerati 29 used frequen I rst cool er bei ng

arranged $heQoblrB4e Whpel Rfnif BEAoETI6T aftfadjusele i@@&%@%ch LRiepy This
arrangenment allows the fifst cooler 45 or the™ 15 first fan 46 above it to

be instal lsgdb witH i $23C65.0f Chéler B4e 87l 88, 2R AR pAlusRBGEARY 8T¥posédal f rom

I nvadi ng the back area of the vegetable chanber 30. In the vegetable

chanbes hatb ngckrofi thel feesAflg Chanibitg 6RRadi dy nas idtrudedin €hé refPArbA ®f
chanber, the length of the storage container 38 can be elongated up to
near the lhekvegesablet chamber e62.al Pastition hplatby67 tisedixposed dhatampen the 20
further increases. (Exenplary enbodinment 2) Fig. 4 is a front view of an

i nterior okfrigeratmggeraanber B and: tiné aegetabid oclander 62.0f Codleng péaten6s
invention. Fig. 5is a sectional view of the 25 refrigerator. Insulating
partition cleses the topropearingsof ifer vegatabler chainheb i ata spraifieppotervad | over
sections to formrefrigerating chanber 61 at its top, vegetable chanber 62
t her eunderundgndtifer partitigncplatech7.63The copingaplasen 65 dT/mprde/ ofl expterial

10 having a large thermal conductivity to form a part of an outer envelop of the
vegetable chamber 62. Draft passage 69 is formed between the partition
plate 67 and the cooling plate 68. The fan 65 circulates the air cooled by the
cooler 64 through the draft passage 70 and the damper unit 66. Discharge ,
air passage 71 is disposed from the back to the top of the refrigerating

15 chamber 61, and directly discharges the cool air into the refrigerating
chamber 61. Discharge port 72 is provided at the front top of the discharge
air 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.

An operation of the refrigerator having the aBove configuration will b_e
described.

The air cooled by the cooler 64 is 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
cool 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



Cool er 64 is arranged side by side with conpressor 44 at the back of the
freezing chanmber 63. Fan 65 for forced draft is disposed above and close to
t he cool ePC4JPOBAG44 unit 66 for cool air adjustnment is arranged side by
side with the fan 65. Cooler 64, fan 635 and danper unit 66 are di sposed at
5 the back of the freezing chanber 63 and do not intrude on the rear area
of the vegetable chanber 62. Partition plate 67 is disposed between the

1 el oo AN 10O Sl oy

closes the top opening of the veg _ _ nterval
under the paasidd 7PN Phat &, ¢He rdfitzcrafingthahbées PAndstheakigeAhg BRhfHe2! 10

having a l'arge thermal conductivity to forma part of an outer envel op of

the vegetgBfitnctivanedifedt cBbihg chagfirge iAwhecH ehéeenbaiteeas dddteddytition
plate 67 and the cooling plate 68. The fan 65 circulates the air cooled by

“the cool dbrced ediivaktiont b tHe addol peis sdigectly imnebdureddaneetheini intéfiors.
Di scharge air passage 71 is disposed fromthe back to the top of the

ref ri ger atAdgegrdinghyh athee coitentanaked rapicly Ycodlest aige beie placdd aindernho t he
refrigerating chanber 61. Di scharge port 72 is provided at the front top
of the di xobAngenvaonnpagdagdang b rélativelydiaegd Beht tramsfedeskfficienhe Thent of
the draft passage 69. The draft passage 70 is connected to the discharge
ai r passagefrigeratinghehamber 6h iscsuitallet for coel-stayinaigengralhfoedss swch asd i s
connected to the draft 20 ({)assage 69. An _operatjon of the refrigerator

2f

havi ng t heladlyodishesnprosgssad feds rozpe fogdscandslrinksyewhich woprefarablyt he

cooler 64 is gi [ectly int,roguced by the fan 65 intﬁ the freezing chanber
63 in whi (RO Qv e gpecifie dteragedsmRarapyrasdnce §hopistimsyaen oy Are

stored at freezjng,tepperatures. Next,, the anount of the, cool air f.orcibl
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air is direc Ix.dis rged fromthe discharge port 72 into the
and closing of thedoor.

The cool air flowing in the draft passage 70 also flows in the draft
passage 69, for nearly-uniformly cooling the cooling plate 68 having a large
thermal conductivity. The cooling plate 68 functions as an indirect cooling

15 plate for the vegetable chamber 62 and disposed at the top of the chamber 62.
That is, the cooling 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 cooling environment having a relatively small heat transfer
coefficient, thus causing their drying to be suppressed. Therefore, the
vegetable chamber is suitable for cool-storing perishable foods, such as
vegetables and fruits, of which storage quality is closely related to
transpiration of water in particular.

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



PCT/ JP01/ 01644 15 refrigerating chanber 61 through the draft passage 70 and
" the discharge air passage7l. That is, the refrigerating chanber 61 and the
freezi ng BRAMBOMO1GH function as direct cooling chanbers in which the
contents are cooled by forced convect®n of the cool air directly

I ntroduced into their interiors. 5 Accordingly, the contents are rapidly
cool ed since being placed under a cooling environnent having a relatively

| ar ge hea£eﬁfg%9§€iﬁg teAffdratin®iRt - Chdfer 64 OBHAEE Tor ebIREkhéde storapét abl e
for cool-storing géeneral foods, such as daily dishes, processed foods,

frozen fogRgmbaffpFbvidksthawhsibess Mith sfakY cofifrel @l adeidahee siifleithé ed
storage tenperatures in a short tine when they are 10 stored for the first

tinme or weeitabiitytferpesigerd the foatls etoiddein thopefitigegatorrehd toehhgnoé t he
door. The cool air flowing in the draft passage 70 also flows in the draft
passage 6the §rageaspacity)i fornmly cooling the cooling plate 68 having a.

| arge thermal conductivity. The cooling plate 68 functions as an indirect
cool i ng 15 pl aSimilarlyt tocembgdimehe 1ctiznbegetéBleacithnibep68 ésinat nebesshop of
the chanber 62. That is, the cooling plate 68 indirectly cools the

content s by beddtemallyoptavided sith taocenveetionr passage dif fcbelednaiz fandoddngwar d
cooling by natural convection. Accordingly, in the vegetable chanber 62,

t he cont enver drecendliveeperipheriuofidre storags confainer 3B mihich renneyided it at i vel y
smal | heat transfer coefficient, thus causing their drying tgo be

suppr esse@onvendrasralr eefrigezatory o g Thareloreh the estorage gonidiners g8 6811 bet or i ng
peri shabl e foods, such,as vegefables, and fruits, of I ch storage quality
i s cl osel gnlazgad & o therexte 7 Fgﬁ@ﬁ bmdranee is capgeq | |t opemngsand

descri bed above, . the refriger r,is partitianed,into.three or nore
10 ¢ os?ng of the drawer ooraé’P, thereby 1ncreasing the storing capacity.

Further, similarly to embodiment 1, the cooler 64 is arranged side by
side with the compressor 44. This arrangement allows the refrigerator to be
lower. As a result, the cooler 64, the fan 65, and the damper unit 66 which
ére disposed there above may be installed at the back of the freezing

15 chamber 63 and do not intrude on the rear 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 Fig. 6 is an outside front view of a refrigerator according to exemplary
embodiment 3 of the present invention. Fig. 7 is a sectional view 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 75 and 76. Drawer door 81 is fitted to the opening of the




sections of storage chanbers, direct cooling chanbers kept at freezing and
refrigerating tenperatures, and indirect cooling chanbers kept at
PCT/JPOl/@E@iE’ 164¢ri gerating tenperatures. Cooler 64 and fan 65 for
cooling these storage chambers provi dédd the chanbers with storage contro
I n accordance with the suitability for storage of the foods stored in the
refrigerator and to enhance the storage capacity. 5 Simlarly to

enbodi nentyegetdble chaaiaidT® asldoisd@Favpr dut d16hg WeiRBSStofage éohtBendgSranal |y
provided with a convection passage of cooled air for cooling over the

entire pethghigtoried side sDeiwer dooniSs Refitéd tovihe lbpanen@of\thdefleézing
conventional refrigerator. Therefore, the storage contai ner 38 can be

enl arged whahthdr?9 and é8idrawat outalbnp dvith Georagetansitied dd. t Drapeti dugrand
10 closing of the drawer door 37, thereby increasing the storing capacity.

Further, $5nid fitted toothwmrbpehingnthelmulbhiepuiserchadnber 80 mageddsiwie dutg  si de
with the conpressor 44. This arrangenent allows the refrigerator to be
| ower . 5As adongsith storagecmmtained486.t NRohble ddor 8ihik fibteddanler openiingad whi ch
are di sposed there above nay be installed at the back of the freezing 15
chanber  63hemdfiigerasing chamberdH. { firstecnolent 88 e aveygedbside diyasitierwih.  The
| ength of the storage container 38 can be elongated up to_near the back
i nsul at i nghewormrabsorafd attthe l&qkmfg@@eﬁ‘ﬁeﬁn«g_r‘gmhelt E%- sFost dgn Spbori ty.
o ) on S b S ¢ Bt ol B SR i on
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of the freezing chamber 79 and do not intrude on the rear of the vegetable
chamber 78. 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 COolér 91. Partition plate 93 is
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 having high thermal conductivity form a part of the outer envelqp 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 chamber 77 and takes the air éfter ‘
cooling in the refrigerating chamber 77 into the cooler 91. Discharge air
passage 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
25 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 chanber 79
“is formed. Milti-purpose chanber 80 is fornmed between the insul ating
partiti on BdldRO1/0J644d 76. Drawer door 81 is fitted to the opening of the
PCT/ JP01/ 01644 17 vegetabl e chamber 7818nd is drawn out along with storage
container 82 at the interior side. Drawer door 83 is fitted to the opening
of the freezing chanber 79 and is drawn out along wth storage container

84. Dr avelsjdidoéxceB® the ihtddi6 dbor 5ide GG RdrigBRatibk ChaibeROBE Cchanker 80
and is drawn out al ong with storage contai ner 86. Double door 87 is

fitted togobeognsprovidedl attithe fr&it dfidealrafp &85, 7 Disthdrple 29/00/is88 i's

arranged side by side with the conpressor 44 at the back of the freezing

chanmber 7%roVvidedtatf e £8nt of thd disehdrgd atrupadsags I7sand disthhegesthnyecdnd
close to the cooler 88. Danper unit. 90 for cool -air-anount adjustnent is
arranged siirléntay the defrigértating chamb®®.77.0 The dir rcobledoly éhe 8@pldri 88tisf an

89, and danper unit 90 are disposed at the back of the freezing chanber 79
and do5notdeliveraedidyothe fign r@hintf thdenvbiypuahdse cldmbbe807throdSghodraftool er
91 is arranged at the rear top inside the refrigerating chanber 77. The
second f ampagsageil0d andedamperunitt 9&n i s di sposed above and close to the
second cooler 91. Partition_plate 93 is 15 disposed between the
refrigerating drgapdingly each Dﬁéhee@é@%lngechﬁmgbérm fenctoms paq slivgct 94

cl oses the tQp opening of .the vegetabl e chanber 78 at a specified_ jnterval

under t he pakpgt tlmmbrrt Wiy thendirgbsaoley HearandthgediesiofanngPer i Thehavi ng
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and the damper unit 90. The direct cooling chambers directly introduces
the cool air into the interior. The cool air is not introduced into the interior
of the vegetable chamber 78 which functions as an indirect cooling chamber
15  via the cooling plate 94.
An operation of the refrigerator having the above configuration 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 convection and are stored at freezing temperatures. A part of the
cooled air is adjusted by the damper unit 90 to an apprdp‘riate amount and is
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



passage 91 is disposed at the top portion in the refrigerating chanber 77,
t hrough which the air cooled in the cooler 91 is discharged by the fan 92
into 25 tHEHRAQIg4tati ng chanber 77. The draft passage 95, intake air
passage 96, and di scharge air passage 187 are connected to each other and
arranged so as to surround the three PCT/JP01/ 01644 18 sides except the

I nterior door side of the refrigerating chanber 77. Intake port 98 is

provi ded gort 99 threaghathet digcharet airapsage T. [A pabbbfehpebbdledair Sor
provi ded at the front of the discharge air passage 97 and di scharges the

cool air coolingttl® rcohtdrger of ithg fdfaigeesting. chidgber 177C ditetlybpyt Frcedol er
88 is 5 delivered by the fan 89 into the nulti-purpose chanber 80 through
draft passagectidiVisgdidddnipes theidrafpasdage Odifaghithedachkeboith@s bt ¢hei ng
chanber 79 functions as a direct cooling chanber with the first cooler 88
and t he fibostonh amd3@tuiieto thef sdéogudaboley Bhthrbegh tlie fintadke ainpaasage 96 r ect
cooling chanber with the 10 second cooler 91 and the second fan 92. The
mul ti - pur pdter ededimgethg@ooling qilatem 94as Thadiisethe cobigargtisigachamber (17, t he
first cooler 88, the first fan 89 and the danper unit 90. The direct
cooling c & chiapghen ¥9i andommtispurnese cimber 80nfusnctien amtaedirgct The
cool air is pot [ntroduced,intq the interior _of_ the vegetable ch er 78
whi ch f un©ePBng chamherngvhich t %ﬂl}tﬁgt%ﬂ’éﬁr%’rleé bsr}w ﬁt‘l‘i’é“’é%‘l"i‘ ﬁg% at e
94. An operajion aof the refrjgerator having the, aboye configuration will be
descr | bod cogled Bt AirasEven eyl RE ThTo e terar S%CWEX’@igﬁ%é{‘?goP?ﬁth&ﬁ%ed by
the first fan 89 in(io.thef[eezin hanper 79 j.n which the ntents are
direct|y cBBILY Comled pines being dHotd Mesa wpling, Gragonment haxing a

tenperngt urr%fati\ﬁ‘al?eigﬁ'gé) thegip $ransfer coefficient. The refrigerating chamber 77 is
suitable for cool-storing general foods, such as daily dishes, processed foods,
frozen foods, and drinks, which are preferably cooled down to specified
storage temperatures in a short time when they are stored for the first time

or when the temperatui'e is raised due to opening and closing 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 chamber 78 and disposed at the top thereof. That is, the coqling
plate 94 indirectly cools the contents of storage container 82 by radiant
20 cooling with a temperature difference and of downward cooling caused due to
natural convection. | _ |
Accordingly, 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.



cooled air is adjusted by the danper unit 90 to an appropriate anmount and
“is directly-introduced into the nulti-purpose chanber 80 through the draft
passage 18¢T/HWYHEA4to0 directly cool the contents by forced convection.
The contents are stored at desired teferatures ranging froma
refrigerating 25 tenperature to a freezing tenperature by the adjustnent
made by the user. The air cooled by the second cooler 91 is forced and

directly di schay0@shcribedt diovaceRd defrigbrifor ¥ paititon & intdethabe 08 wmbaTber 77
fromthe discharge PCT/JP01/ 01644 19 port 99 through the discharge air

passage 9gecthobf stdragbahaathad, direct 8solit®ehandel§ keponitefheszing drde
refrigerating chanber 77 directly by forced convection is guided into the

draft passefitgdratingotermperataiakhapioigt a Tanation f being table aodeleet wropert 0 t he
second cool er 91 through the intake air passage 96 5 after cooling the

cool i ng pltempeddturébat and, ihirectef cogdmgt chgmbeasnbdep? 7 at frefegeraginghanber
79, and mul ti-purpose chanber 80 function as a direct cooling chanber in
whi ch §he tempeeatuwear eTheodtered foddsr axal coaledent ithe chanlers awotdingata
directly introduced into the interior. Accordingly, the contents are

rapi dl y cdébeigcsuitalubity dongtophgeedlbasdurppreeasssl thegrastwetionnefsiood lpuality, a 10
relatively large_ heat transfer coefficient. The refrigerating chanber 77 is
sui t abl e ad prowides arefrigeyatnsrthat pssares excelentstonngey parfermancey ocessed
foods, frozen foods, drinks, which are preferaply cool ed down to

speci fi ed stor%eewwggfeaﬁhﬁ@ée# {3als M ReqespRr Rk Re tIRERY rioyided f or
the first ti or en the tenperature is r,ai sed dye to .openi.ng and
closi ng ofVitha@ cRRvection passags gf coplar fox,fopling, oterothy emtire petinHerioef

i ckl | th ti f f the. l.i | .94 ] i fornm
fo | or *he SearHes detfiner Y2 MB5qY i g 6videe 19a® nlenuntalEtkstriiy oct
cool i ng p?ﬁégﬁréig{ghg ﬁgb'csggﬁgggcoﬁ&ﬁl%tr%ﬂ East HARA0rddh APGoWLRPEGEH: Bhat NE TOP

t her eof .

no hindrance is caused due to opening and closing of the drawer door 81,
thereby increasing the storing capacity.
The refrigerating chamber 77 provided with the double door 87. The |
15 vegetable chamber 78, multi-purpose chamber 80, and freezing chamber 79
provided with the drawer doors 81, 83, and 85, respectively are arranged
from top to bottom in the refrigerator main 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 vegetable
20 chamber 78 in the middle has an increased actual storing capacity as an
~ indirect cooling chamber. Since the vegetable chamber 78 is provided 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. As a



plate 94 indirectly cools the contents of storage container 82 by radi ant
20 cooling with a tenperature difference and of downward cooling caused due
to natur AICTEHAIEEEAbN. Accordingly, in the vegetabl e chanber 78, the
contents are placed under a cooling eAVironment having a relatively snal
heat transfer coefficient, thus suppressing their drying. Therefore, the
veget abl e 25 chanber is suitable for cool -storing perishable foods, such as

veget abl eseqild, tHd fitdtscoBlervd8, ¢he Hirat &0ie 89UahH tthel danSpaIS@hiy 906k BicOa t h
transpiration of water in partlcul ar. PCT/JP01/01644 20 As descri bed

above, thdisgisetighesd Abovesmdd Bd insealdst hbtle bhtleof the fres£ing ehahibarsy9of
storage chambers, direct cooling chanbers kept at freezing and

refri ger atandgdd aopiitatde 6s thavdargpfahe wegbtable chahden §8ablAecirdinglyette proper
tenperatures, -and indirect cooling chanbers kept at refrigerating 5

t enper at ulengthibfethet sioeake @ndaireraZabthedvégetable chiaartizercandecelodgated: o
their suitability for storage. This suppresses the reduction of food

qual i t§, wnth peavilueback insulating amaterialaanddbiyr axrapgemient mcreasesaije
performance. The vegetabl e chamber 78 is not necessary to be internally
provi ded siptinggapaeitecti on passage of cool air for cooling over the entire
peri phery of 10 the storage container 82, which is provided in a

conventi onal refri gerator Accordi ngly, t he storage contai ner 82 can be

enl ar ged u Hahe ex that no hindrance is caused due to opening and
cl osi ng of e@tl 4) t hereby increasing the storing capaci ty

veget abl 'egiLZFm@% 63 gbﬁgﬁr‘{tﬁldﬁ%wl OB ST AP EEBE £ CXAERAY 79
provi q‘Sd Vgr}llr)]o iment 4 m?rthgor?{essegg 1nveritlgr? d g‘xg éeSpegéclt%%laX view & {h%nged
refrigerator. Insulating partition wall 75 partitions refrigerator main body
101 into upper and lower sections to form refrigerating chamber 77 at the top
and vegetable chamber 78 thereunder. Insulating partition wall 76 forms
freezing chamber 79 at the bottom. Insulating partition wall 102 is
15 disposed lengthwise between the insulating partition walls 75 and 76, thus
forming multi-purpose chamber 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 disposed at the ceiling of the ice maker chamber 104.
Hinged door 108 is fitted to the opening of the refrigérating 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 90. 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




fromtop to bottomin the refrigerator main body 74. This arrangenent
allows the refrigerator which can be installed in a small space to be used
easily angd0rhAYfely! ti Pl e section control. In particular, the vegetable
20 chanberc?g in the mddle has an inckgased actual storing capacity as an
I ndirect cooling chanber. Since.the vegetable chanber 78 is provided with
the drawer door 81, the user is able to handle the contents while taking an

ext ensjve view of the whole from above,.in st andi.ng.post yr e _w t hout
st 0ping. chnpgoegnl?mnqtmfwaidg@cdagegh?%cﬁwhw? F‘% e %9%5% B es anc
ruits es i a luch consgu 0 g.recen ea 00 rther,
the first Q?ogl GGHXIFlspa}’HOéﬁ E‘P?}’eﬁi’/f% 1015 3§, 2 HEect Y ng"g’&m . This
arrangenent, allows the refrigera to be | r -mAS,a PCI/ JP01/,01644 21
resul t, * eichthercoplss jse,&%ﬁm%%@f éﬁb&@ﬁ%c"afé’ﬂf}é‘gw &0 whi ch-
are disposed ihere above.may be.installed at thg,back, of .the freezin
Chanber - 7Suresdly tsrodcas Hevgel fir it thedftedior, nihg 208t 8k ik Hon ey g
Accor di_ngl. t.he .l.ength of the .stqgrage cegtaihn t e e
chanbef ¢ fv:l‘t’ﬁ?élu@?‘a) ﬂ&é‘?égeSVq.gﬁt? en‘@é‘}rgﬁ?f'quag_lpﬁsfﬁﬁ%ﬁé%sg Q%ﬁ%‘e?ﬁ%ﬁ?&and
Flo. 8 1o SRUBRCLARbe AR b Mok BAIRETEIT L) Socorting to oxemplary
10 embodi ment 44 9, Efﬁi&{ 6 B af)WeefEf*ig@ratEfgri]l%eid%s@riﬁg&.t ional view of the
refrigerator. | nsupa I'ng partition wa 75 partitions refrigerator nain

body 101 intom&gg ﬁﬁgwe%i&aﬁrtw fsadifRtBS Intgehalkedrty ehafbsy 77 at

the top and veget 78 thereunder. Insulating partition wall 76

forms fregai gWistodiRe reéRind! cHAIBbEPTDUA tHisiteahhREr BBdinbel A04nalThel 02 i s
15 di sposed | engthw se between the insulating partition walls 75 and 76,
thus 10 contents of the freezing chamber 79 are directly cooled by forced convection
and stored at 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 unit 90 to an appr_opriate_ amount and is directly
introduced into the multi-purpose chamber 103 fhrough the draft pasSage )
15 109 in order to directly cool the contents by forced convection. The contents
are stored at desi;ed temperatures ranging from a refrigerating temperature
to a freezing terﬁperature in apcpi'dance with the adjtistment made by the
user. _
The air cooled by the second cooler 91 is directly discharged by the
20 second fan 92 into the refrigerating chamber 77 from the discharge port 99
through the discharge air passage 97. . Apart of tht__a cooled air for cooling t_hé N
contents of the refrigerating chamber 77 directl& b& 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  cooling the cooling plate 94. That is, the refrigerating chamber 77, freézing
chamber 79, multi-purpose chamber 103, and ice maker chamber 104

function as direct cooling chambers for cooling the contents by forced
)

=



T

formng nulti-purpose chanber 103 and ice maker chanber 104 at the right
and left. Drawer door 105 is fitted to the opening of the nulti-purpose
chanber ég§bug%ﬁ 4qdo0r 106 is fitted to the opening of the ice naker
chanmber 104. ce nmaker 107 is dispgged at the ceiling of the ice naker
chanmber 104. Hi 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 multi- purpose chanber 103 through draft passage 109 and danper unit
90. The fcomvectian ofthe goaled ausdirenslnintreduseddnip therianterior ey fggnakingie i ce
maker 25 chanmber 104 through a draft passage (pot .shown). Theg freezjng
chanmber 79‘3&-ndAP13@'dF%§1Ynﬁ]R%POEW&%éForigélnf&Wé? caambezs aze yaprdy elad ng
chanber with the_ cooler 88 and fan_89. The refrigerating PCT[JS? /01644 22
chanber 77/ipehbeing Placed upder & cealyg ﬁﬁVHH%FPSé‘F%W‘?ﬁgt%ée@&B’le 818end fan

win o GoRtcRaB GOEIRGIERta MFe ROGHH EOURE FhETHARSCHe SBARLP Wanber

di tly int th |,air Jntqg the.i,nterior. T, I Ir.i g not

i 1 oot 1y S9okialane eanerlacedss ek oS ik aroorbset ool ot e, o an
I ndi t i h la th hi | at 4. A ty f th
bove rof o AES Pt il Pl oded Bpwrc /o0 SRR Pofiet, S, oo
above ref rf 1 ek . . er
and the i N aPERIR BEnGublThon (Y B Bl fiins WREEHR: PRI "7

the i ¢ e 5"co |
Cemor ot e, fAbFacife 8 ARG ANCE] bOGyRR Wl UGng of ORER0E or for oy

i ce by theniakndBHEFeclQdantitPel e o aldhereadle.air is adjusted by the danper
unit 90 to an a propélg‘tze arount and 1s directly

10 The cooling plate 94 cooled by the forced convection of the cool air
flowing in the draft passage 95 is made of material having a large thermal
conductivity, and is quickly and nearly uniformly cooled over the entire
surface thereof and is lowered in temperature. Accordingly, the cooling
plate 94 functions as an indirect cooling plate for cboling the veg"et'ab'lre

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._:diﬁ'erence and downward cooling caused due to natural
convection, and allows the vegetable chamber 78 to function as an {hdirect
cooling chamber.

20 Accordingly, 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
chamber is suitable for the icooling 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
4




i ntroduced into the nulti-purpose chanber 103 through the draft passage 15

109 in or . directly cool the contents by forced convection. The
contents‘qgﬁgﬁg?gpgﬁ4at desired tenperatures ranging froma refrigerating

tenperature to a freezing tenperaturezﬂn accordance with the adjustnent

made by the wuser. The air cooled by the second cooler 91 is directly

di scharged by the 20 second fan 92 into the refrigerating chanber 77 from

t he di schafeffigpriting Gemipepaigires,hdirdes ebelige chambpasshaeind’a Apmtiorobft he
cooled air for cooling the contents of the refrigerating chanber 77
directly byeihgrabde tcsaleet praperitemmpuratiads) diroctt duwlohgadhiambesalyevidig 4 om t he
I ntake port 98 at the bottom and returns to the second cool er 91 through
t he i nt akeindiepepdestafim@dnadt ke Mokl dndyindicectomioling ¢hanbeikefthat i s,
the refrigerating chanber 77, freezing chanber 79, nulti-purpose chanber
103, and ixefrigerating ftemperatudes. flimstdrvangemdint suppresees bhe cbdweteomn of or
cooling the contents by forced PCT/JP01/01644 24 refrigerating .

t enper & urfoed amalist vuader istorageacansirel m\acngr@ncanmﬁlb%h@fsmtéuh@' dore to
sel ect proper tenperatures, direct cooling chanbers having an_ independent
function oftorage rﬁfkiSF@edaﬁQP(isn@ﬂdeéP ééﬂﬂengxéﬂé%er%om performance.

oot guar i FYAReBaThS (KSHHGRratOn S OfScin oo ERIIE SoORAERS (o LSt IEATARERY {or
t f .st d d t |l ent st f .

Purt o, CrAAmbet 108 pileraden 3SR dons ent |y becaues of the | co maker
hamb 104 i dently di d., The | t of ' it

of the veget apl bRE pavReromEnt SO storig PRERVTIRe, freciifathdmbd FEhG" '

thus, fohe g%?ﬁlrﬂaqtt'o%ﬂalc n gmbtoﬁﬁgené 5,)(319@ kﬁﬁé’, tﬁmg}:ﬁﬁﬂ%n% omitted.

(Exemplary embodiment 5)
Fig. 10 is an outside front‘ view o_f a refrigerator in exempalry
embodiment 5 of the present invention. Fig. 11 is a sectior.lal‘ view of: the
15 refrigerator. 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 chamber 112 and
20 the perishable food chamber 113, respectively. Doors 114 and 115 are
drawn out along with storage containers 116 and 117, respectively. o
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 partition plate 118.

Draft passage 121 is provided between the partition plate 118 and the



Fig. 10 is an outside front view of a refrigerator in exenplary enbodinent
5 of the present invention. Fig. 11 is a sectional view of the 15
refrigera@gﬁwnﬂﬂgupéﬂing partition wall_ 111 partitions refrigerator main
body 110 into upper and | ower sections2®formng refrigerating chamber 77 at
the top and vegetabl e chanber 112 thereunder, also perishable food chanber
113 thereunder, and freezing chanber 79 at the bottom Drawer doors 114

and 115 apelihyplfd 120.t [Coolingplacd 222 haviey 4 larg tHerhdd coadattbity fonanber
112 and 20 the perishable food chanber 113, respectively. Doors 114 and 115
are dr aweledihg ahenrgp Wipehirsst of tige pefishableefosd hanslvel 113 is degpsediated y.
Partition plate 118 is di sposed between the refrigerating chanber 77 and

t he veget apeeifiedaintervdll 2ndParthiet pantitioat platé 911% dDypfls pasbageared3 tibie
veget abl e chanber 112 and the perishabl e food chanber 113. Cooling plate 25
120 "havi ngravidegdibetweendhe pantitioni plate 119 esdsheieeoling pdatenl2dy of t he :
veget abl e chanber 112 at a specified interval under the partition plate
118. Braft pastheyairicooled byrthe decpnidecander 9 dispesad in 6§emeﬁxlsellau_tsnﬁnd t he
PCT/ JP01/ 01644 25 cooling_plate 120. Cooling plate 122 having a | arge
thermal cobauehanit ip disectlidelivergdihyethegecopd fandZomtp fhe &éﬁgﬁsmﬁ&ﬂg% ood

et I SRS o sG55, SRRk BhePl o,
Fef i ger b S nignBer Sresdy dRPrtueplato, SREcviRFIRRlE SLEBIHEYT 312088 nto
Accor di gl FEREIe fost] Cfibps TR hicRcate (RiteiPbcaRb B RiRRe Sapufly o~
chamely L3 oo i) S00H B SR UBTRIHE,  LrchoCLY, ool 0
Thus, in addition to the vegetable chamber 112, since the perishable
food chamber 113 also functions as an indirect cooling chamber, the
refrigerator can store perishable foods for which drying is undesirable from
drying in different sections for vegetables, frﬁité, and other fish, meat andb
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 refrigerator
due to the increasing consumption of perishable foods, according to the
20 present invention, the refrigerator has indirect cooling chambers with
drawer doors 116 and 117 in the middle of the refriéerator main body 110,

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



Thus, in addition to the vegetable chanber 112, since the perishable food

* chanmber 113 also functions as an indirect cooling chanber, the

refrigeraﬁgﬂ%@aﬂﬂgﬁé4e peri shabl e foods for which drying is undesirable
from drying in different sections for29egetables, fruits, and other fish,
meat and 15 the like. In particular, since fish and neat are prevented from
drying and quality deterioration caused due to oxidation, the a

refri ger atsgorapayclasbér® vértitallyt radgedUalittlvaétioongdfahel clizghbéhaly gnf oods.
Under a recent trend of increase in using frequency of a refrigerator due
to the indhdaseh@ocling Ushimber ookl ivdibAdhte cbobddr a6 ofrttroduded tfieits20
present invention, the refrigerator has indirect cooling chanbers with
drawer dodnserid® &l dthérichaidiersiagedldéreet codléng ehamdetraicooledebyntlimocyol110,
which is used nore easily and assures a sufficient storing capacity. ‘ _
| NDUSTRI AlaiAPRitrG@NRIihg TIN5 theer pindedors.i nvBing i mmstalatives spaca foaf thger at or
having three or nore sections of storage chanbers vertically arranged. The
ref ri gér atrefrigératore npaye densuppressed.onFoeds doe svhichedrongner oxidatiowros/ 01644
26 storage chanbers vertically arranged. At | east one of the chanbers is an
i ndi rect cwnsdesingbiteambe stoxsideia the meixect cooling chamberiofithgggbdgenator.t s
interior. The ot her chanbers are diregﬁﬂgool' g chagnbers cool ed by the cool
ai T i ntrocR) REhaTioods HBAL shad b GUICHRE QoA EAB e RtarBAcE Fap diFRets
refrigerator_may be suppressed. Foods for jch drying or gxidation is
undesi r abl%9oHRE ﬁ‘@@f’@ﬂ’-ed IS t PROVIGRS Etr%g’(ﬂeﬁﬁ’rcﬁ"alﬁhem fip{g, section
refrigerato cgﬁz&h t shoul d.be quickly cool ed can be stored

r d other fo
in the diﬁ@@%ﬂﬂggﬁTPﬁﬂufﬁgﬁB PEAEG BAYEs the refrigerator wth

multiple section control that assures excellent storage quality.




PCT/ JP01/ 01644 27 CLAIMS 1. A refrigerator conprising: a plurality of
direct cooling chanbers cool ed by cool air introduced therein; and 5 an

i ndi r ect P(%ﬂgl‘ﬁém@ﬁénber cool ed without cool air introduced therein, 0 10
15 wherei'n said indirect cooling chan3ér and said direct cooling chanber
are vertically arranged. 2. The refrigerator of claim1, further
conprising: cooler of freezing cycle for generating the cool air; and
fan for delivering the cool air, wherLaims he cool air cools said indirect
cooling chanmber via an outer envelop of said indirect cooling chanber. 3.
The refrigeratiQr Ntefeigdirftod comipiisigg: conpri sing: a cooling plate form ng at
| east a part of said outer envelop of said indirect cooling chanber, said
cool i ng pl ate hava puralitgrafelitdee cosling chashbers vodlyd bg@oél aikhiatrofuceder at or
of claim2 or 3, wherein said cooler is disposed in one of said direct
cool i ng dhardia;f and5. The refrigerator of any one of claims 1 to 4, wherein
said indirect 25 cooling chanber is disposed between said direct cooling
chanbérs. an indirect cooling chamber cooled without cool air introduced

therein,
wherein said indirect cooling chamber and said direct cooling

chamber are vertically arranged.

10 2. The refrigerator of claim 1, further comprising:
a cooler of freezing cycle for generating the cool air; and
a fan for delivering the cool air,
wherein the cool air cools said indirect cooling chamber via an

outer envelop of said indirect cooling chamber.

15
3. The refrigerator of claim 2, further comprising:
a cooling plate forming at least a part of said outer envelop of said
indirect cooling chamber, said cooling plate having a large thermal
‘ conductivity.
20

4. The refrigerator of claim 2 or 3, wherein said cooler is‘disposed in -

one of said direct cooling chambers.

5. The refrigerator of any one of claims 1 to 4, wherein said indirect

25  cooling chamber is disposed between said direct cooling chambers.

6. The refrigerator of any one of claims 1 to 5, wherein said indirect



6. The refrigerator of any one of clains 1 to 5, wherein said indirect

© PCT/JP01/ Q1644 28 cooling chanber is a vegetable chanber. 7. A refrigerator
conpri si ng'CHIRY{016ddcond, and third storage chanmbers vertically arranged
and 5 cooling devices for cooling sai #8irst, second, and third st orage
chanbers, respectively. 8. The refrigerator of claim?7, further conprising:
a first cooler for cooling said first storage chanber; 10 a second cool er

for cool i rgoHAE@hagtberds anckddiablé cHaahbge chanbers; and first and second
fans for deliver air cooled by said first and second coolers,

respectively, wherein said first and second storage chanbers are direct
cooling 15 chanbers cool ed by forced convection created by said first and
second fans, rkspee¢frigergtoracoompiisivgg:n said third storage chanber is an

i ndirect cooling chanber cooled via at |east a part of an outer envel op

t her eof cool ed by firsteeeconel andcthiod storage eiaimberaaevtically drifanged; and
second fans. 20 9. The refrigerator of claim@8, wherein said first and
second5cool ers  areookingpdewites rfox atoglingr saidafivsts ceeomrd.s and slddrd shensages |
respectively. 10. The refrigerator of claim8 or 9, further conprising: 25
a cool i ng gamkersorefpagtivelyl east a part of said outer envelop of said
third storage chanber, said cooling plate having a | arge thernal
conductivity.

8. The refrigerator of claim 7, further comprising:
a first cooler for cooling said first storage chamber;
10 a second cooler for cooling said second and third storage
chambers; and
first and second fans for deliver air cooled by said first and second
coolers, respectively,
wherein said first and second storage.chax.nbers are direct cooling
15 chambers cooled by forced convection created by said first and second fans,
respectively, and
wherein said third storage chamber is an indirect cooling chamber
cooled via at least a part of an outer envelop thereof cooled by fqrced

convection created by one of said first and second fans.

20
9. The refrigerator of claim 8, wherein said first and second coolers
are disposed in said first and second storage chambers, respectively.
10. The refrigerator of claim 8 or 9, further comprising:
25 a cooling plate forming at least a part of said outer envelop of said

third storage chamber, said cooling plate having a large thermal

conductivity.



PCT/JP01/ 01644 29 11. The refrigerator of any one of clainms 8 to 10,
* wherein s%i grjhi rd storage chanber is disposed in a nearly mddle of said
refrigerat ED1{01644 refrigerator of any one of clains 8 to 11, wherein
said third storage chanber is di sposeddbetween said first and second
storage chanbers. 13. The refrigerator of any one of clains 8 to 12,
wherein said third storage chanber is a vegetable chanber. 10 14. The
refrigerator of claim 13, wherein said first storage chanmber is a freezing
chanmber, and wherein said second storage chanber is a refrigerating
chamber. 15 15.11Th&hectefrigeratorrofainycbne of tlaimsh8teil0, seheteirebaidgthiadi ng
chanber is arranged above said freezing chanber. 16. The refrigerator of
cl ai m 14 atorhge chamlarisalisposesl imga nearlgrmyditle df saidrefvigdeatot.or sai d
veget abl e chanber. 20 17. The refrigerator of claim 16, further conprising:
a drawer door provided for said freezing chanber; and a hinged door
provided for said refrigerating chanber. 25 18. The refrigerator of claim
17, whérein sail@. hiThredefttigeratsr ofzdny onefof iclaires 8rtg havierein sgiduthizd a
doubl e door. PCT/JP01/01644 30 19. The refrigerator of_ any one of clains 16
to 18, whétenageshaarhgnis disposeddntwerngeid Sirst and speand sierage ehamppes: end
of said door of said vegetable chanber satisfies 600nms H < 850nm

13. The refrigerator of any one of claims 8 to 12, wherein said third
storage chamber is a vegetable chamber.

10
14. The refrigerator of claim 13,
wherein said first storage chamber is a freezing chamber, and

wherein said second storage chamber is a refrigerating chamber.

15 15. The refrigerator of claim 14, wherein said refrigerating chamber

is arranged above said freezing chamber.

16. The refrigerator of claim 14 or 15, further comprising:
a drawer door provided for said vegetable chamber.
20
17. The refrigerator of claim 16, _furthér comprising:
a drawer door provided for said freezing chamber; and

a hinged door provided for said refrigerating chamber.

25 18. The refrigerator of claim 17, wherein said hinged door of said

refrigerating chamber includes a double door.



5 20. The refrigerator of any one of clains 14 to 19, further conprising:
“a conpressor.for freezing cycle, wherein said conpressor and said first
cool er ar‘@cé[‘/‘}%m&@@“‘éi de by side at a %gck of said freezing chanber.

19. The refrigerator of any one of claims 16 to 18, wherein a height
(H) from a floor of installation to an upper end of said door of said vegetable

- chamber sa_tis_ﬁes 600mm = H < 850mm.

5 20. The refrigerator of any one of claims 14 to 19, further comprising:
a compressor for freezing cycle, wherein said compressor and said

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



