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Refrigerator Background of the Invention The
invention relates to a refrigerator having separate 5
cool ers respectively for fresh-food and freezer
conpartnents and having a vegetable container in the
fresh-food conpartnment. Household refrigerators of

| arge vol une capacity, which have doors for
respective storage chanbers, are conmercialized to
cope with various user demands. In such a commercia

10 environnment, refrigerant circuit is constructed
such that the fresh-f Jé@ﬁﬁ5?¥nent i ncluding the
fresh-food and vegetable chanbers is cooled by a
fresh-food cool er, evaporation tenperature of which
IS set as relat h ile the freezer
conpar t ment |ru§?§%%%ﬁ ﬁebfwggiiPVSHa *PRemaker
chanmbers and 15 ate Eﬁ;%}gre swi t.chabl e q?anber

e Inventlon re rerrigerator havin arate
cool e y a itreezer cCoo evapor ati on gré?ﬁre

PhotlLE NP8ty ffrgésf TR t%‘?‘?%’?%%‘zér Sments
ang rpame %ﬁﬁgé%%baerc%%%&ne@aﬁrt% &ffhCie 808 ¥oRbartment .
cool i ng is inmproved. Moreover, humdity in the

fres hﬁo%@@h@@d GRFPE &P@%ré 8f ‘i%l%*gea&ﬁol@&nghcﬁa%ct&yk%ﬁﬂch
freshness of foods a long period. In Vi ew of

aasér&%&sofoﬁ@@spédtlk}asst@@@@ge:hambga@ NasbleaMkiOialized
arrange the fresh-food chanber at top, which is nost

ftbeqidpat Wy tHs edr etk haset ad@esidsvol uAescapasi tynmaftdal
t he veget abl e chanber at beneath of the fresh-food
ehafbenners whitaydrwetf ¢cioezant chavhetristal sarigetadrthe
bottomof the 1 refrigerator. Ina proposed
dreahgépehtonpal freentef nd lgutiamortss frashiconeer vedridide
and a nulti-stage tenperature-switchable chanber,
whieehehaveé sr edamtliede| By samlfireybrped gpelarr apgeporation
bet ween the vegetabl e chanber and the freezer chanber
&STPETELYER PRERIFNER 685 &saadPhedsl vl deh Pl srarer
JP-2004- 037042A

compartment including the freezer and icemaker chambers and
a temperature-switchable chamber is cooledby a freezer cooler,
evaporation temperature of which is set as relatively low.
Separate fans respective for the fresh-food and the freezer
coolersarearranged. Asaresult, energyefficiencyofcooling
cycle is improved. Moreover, humidity in the fresh-food
compartment is kept as high as to keep freshness of foods for
a long period. 1In view of easiness of use, it has become a
main stream to arrange the fresh-food chamber at top, which
is most frequently used and has largest volume capacity, and

the vegetable chamber at beneath of the fresh-food chamber,

while the freezer chamber is arranged on bottom of the
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(Japan's patent publication application
No. 2004- 037042) for exanple. In a refrigerator shown
in the JP-2001-037042A, one outlet port of the
three-way valve is connected to the fresh-food cooler
and the other outlet port of the three-way valve is 10
connected to the freezer cooler; and controlling is
made such that switching is nade between fresh-food
cooling operation and freezer cooling operation. The
veggtable chanmber placed at bottomor at an
iTftierFeaRrER e hél GiERS SR HIFGVe et 861te¢ hid lvepatats,
a 15 tenperature same with or higher than that of the
P ARCT OO ERaHbch 20812 FOC H oF L RXBNBIBSE ahitr 4 € kbphapLe
pr.ef erabl y at. hum dit of 80-90% as to be fit for
6%5?%?5at¥%ﬁc%f‘@ﬁbéféﬁFé¥?§¥ ma? N YR cRTSr &7 FoRr9ed
] i [ f air that is cooled
e B e i
QﬁﬁQB%E%HEQe%QeQﬁ%ﬁ%%%%%ﬁ!M durizng, Lhe Lresh99837040n
cool ing operation and the freezer cooli’ng operation.

T(Q%pfa%msf@itér&epﬁfy;@:?@égi%d aFﬁi’ﬂPz@Eitd}ieﬁE . b@Oéf—q;Baithg) | %or

even during the freezer cooling operation as to ne

fesesplat t achgd-«aniybeafsesholaod, €R0ler2800-69 3820 one
cooled air that has a |l ot of npisture, into the

foesktfioed o25 HRofmald-MBRtyalkB ilshichine@Yed RYRhEift88- Fdbd
the fresh-food chanber 2 and the vegetabl e chanber

aroe lkegphnastid ghtheSonrtef rpger atforie hatveedORY valve is
arranged such that the vegetable chanber is placed
wicrhiegtad singhe foertienuous echamd®cont nel Lidings traele such
fresh-food chanber. In nost of such 5 refrigerators, a
Vidgét el eclrigrt asnerdd edwgrawlredrriangenenting operation
i spl acedon a shel f onbottonpart of the fresh-food
COFpAFERBRAY ; COdd nghemAr 3 il IP- 1993( HO5) - 157429A

(Japan' s patent application ublication No.
HO5- 157420y IR F 6t £ Rt rpS@?%@ oPtprisydsEd oy e an
JP-2001-037042A,

intermediate height as in above is cooled and kebt at a
temperature same with or higher than that of the fresh-food
chamber, at 4°C for example, and is kept preferably at humidity
of 80-90% as to be fit for preservation of vegetables. Two
fans, which are forblowing and circulatingof air that is cooled
respectivelybythe fresh-foodand freezer coolers, areoperated
respectively during the fresh-food cooling operation and the
freezer cooling operation. The fan for the fresh-food
compartment isrotatedevenduring the freezercoolingoperation
as to melt frost attached on the fresh~-food cooler and to send
cooled air that has a lot of moisture, into the fresh-food

compartment. Inthisway, humidities in the fresh-food chamber
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10 inside of the vegetable chanber is not viewable
unl ess a drawer door is opened, which is exclusively
for the vegetable chanber and is attached to a
veget abl e contai ner. Thus, sone vegetables nmay easily
be left away for an excessively long tinme. As for the
refrigerator proposed by the JP-1993(HO5)-157429A, 15
enhanced cl oseness of the vegetabl e container |eads to
high humdity and dew formati on within the container;
and thus, a noisture perneable filmis arranged as to
eodt tlod vevethbhe ditamberasa keropen hyght he veget abl e
container, there are required two steps of
pr ocedaresrefppegiiatgreh@aveapper dsvrndethdwill Itheg e
out the vegetable container. In otherw se, there have
Beeptvimerereay ze@laFef Wig8rBtcof SR hisf PRt drous chamber
arrangenent that: front opening of the vegetable
CBRtATHE ithea draWeriegd angémBhRt-is dPosBaSandt hefch
ogfned up; by smﬁtchigg a state of. a cover lid as to c
FREF DU IS of “‘SHTE2B0E COPEEhi T Pt o™ 6" P EMTHED
\{ggﬁta%gl %n%osrll%eﬁg%%.rbott%mlp%rtc.holfscl}vevaé/re %Iﬁtfggcri 81fn?§19’8r|1e| ncg,
andcurbing o rying i's> prioritizZzed by selection o

e te t r_qd v LN thi t
R E Gt Gl R R A L i

abgut - 25%;, ARd, ubt-haskgen difficult to achieve 5
curbing both of the drying and the dew formation

W t hi st hg tNegetabler SN gl fi8dsed By ¥hewrehobheo aborve,,

it is ainmed to facilitate taking in and out of the

vagetablresd e getch1c0m 4t rvegababliewabhé &ineks addhvdy
same time to keep high humdity in the vegetable

chanhber odénas thicib digiusgvely tfhhe wegetadbt£s canithnber
achieve long-tinme keeping of their freshness. Brief
Surnwrat tefchel e olawkerstizbh e Aonek i nger afbns pbohbegegetables
i nvention conprises: a fresh-food
may easily be left away for an excessively long time. As for
the refrigerator proposed by the JP-1993(H05)-157429A,
enhanced closeness of the vegetable container leads to high
humidity and dew formation within the container; and thus, a
moisture permeable film is arranged as to control the humidity.
When to open up the vegetable container, there are required
two steps of procedures—--opening the flapper door, andpulling
out the vegetable container.

In otherwise, there have been commercialized
refrigerators having an arrangement that: front opening of the
vegetable container in a drawer arrangement is closed and then

opened up; by switching a state of a cover lid as to introduce

or shut out cooled air into or from the vegetable container.
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cooler (22) for fresh-food conpartnent (3) and a
freezer cooler 15 (23) for freezer conpartnent (5) ;
a controller configured to alternately switch between
fresh-food cooling operation and freezer cooling
operation, that are respectively for directing flow
of refrigerant to the fresh-food cooler (22) and to
the freezer cooler (23), and to keep rotating a fan
(24) for 20 circulating of cooled air in the
fresh-food compartnent (3) even during the freezer
€Bol-PhY UpEr aflBRCT aftl GovEget able cwdntd wér Jryipg is
that is arranged on bottom part of the fresh-food
E’Bh%%ﬁ"tlr?@ﬁt bw)el&ﬁalﬂlaso%th? oife tpehithg %quﬁr Lidi chves
opene t he above, due taq increase in
e ;?r\}’vgflﬁ?lﬁe?the noi g e 664 coigar et Az e

in get abl e cont ai ner arran d |n
RIS %5¥5t%ﬁent SR S ey
chr%) %q)o%ht 8f e S/g tabl hlendiéhe Venga%tlapll V?lthln the
con er at "a prope npera ure as to achieve

bgggﬁggfgécogtgggggrvatlon of the vegetable. Brief

Description o e Several Views of the Draw ng F|g

lis an€{éw(8¥ tﬁ@céﬂdy@allylfgvézkeé E@f{ di@&@gfg té%lng
an embodi ment of the invention, Fig. 2 is a front view

of dnleodied *tﬁ@rv%?@ﬁ:agieﬁtg and frokot@Q%@&kﬁeSé&{teal%r
which a pair of flapper doors on the fresh-food

aafmar $amnt ihé topesterhifih Bumddi Sy ansther@ddtGble chamber
perspective view of a vegetable chanber within the

Beeshfroatt ydagpariendgaappeas addaahfege 1dnhg-tHing. kebdisg
a schematic illustration of a refrigerant circuit 15
of their efreisperator of Fig. i; Figs. 5(a)-5(d) are
variations of and fromthe vegetable container in
respect of it&rapénsugrasit lofr éhpebtvargiahl - ar ound

A refrigerator of the invention comprises: a fresh-food
ccoler (22) for fresh-food compartment (3) and a freezer cooler
(23) for freezer compartment (5); a controller configured to
alternately switch between fresh-food cooling operation and
freezer cooling operation, that are respectively for directing
flow of refrigerant to the fresh-food cooler (22) and to the
freezer cooler (23), and to keep rotating a fan (24) for
circulating of cooled air in the fresh-food compartment (3)
even during the freezer cooling operation; and a vegetable
container (11) that is arranged on bottom part of the fresh-food
compartment (3) and has a front opening (15), which is kept

as opened.

By the above, due to increase in humidity within the
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faces of box shape defined by the vegetabl e container;
and Fig. 6 is a graph show ng varyi ng extent of

noi sture 20 retention in dependence of the variations
of the vegetable container shown in Figs. 5(a)-5(d).
Det ai | ed Description of the Invention In follow ng, an
enbodi nent of the invention will be explained in
dependence upon the drawings. Fig. 1 shows a 25
vertical sectional view of a refrigerator; and Fig. 2
shows 5 front view of the refrigerator at a state a
F&ierRofoPe finperr tuebt s TomidheY f e dhef Bode tdrsaFenEniner
is opened, Refrigerator body 1 shown in Figs. 1-2 is
%ﬁﬁﬂeétﬁa e AT eRAT oAb gOTRar HRRRt iiFs kPR o¥S ddghng
is fornmed of outer casing, inner casing .5 and

KEEE- ASET at br ¥ o¥mF 99 %ﬁOBeFﬁE%?P e ot & eanaosrye
casing; and inside of the heat-insulator casing 2 is.
STEIShed" ByPERgat-TREAFBY T hg ard 1 11°6R3F WATF- gme
8.2 LEesh-do0d. goppariment S on top side and a

reezer conpart ment ottom side. 10 Front

opepiNYr (Hestcr)_lgpf:[%?rﬁq qed sQppAaLi r@%ﬁvsso%stﬂg Qyin

cl osed by a pair apper doors in a French-doo

arrangﬁﬁﬁnﬁ-istbamﬁ&ﬁ%alfQQ@%ﬁﬁﬂﬁabﬁgﬁn$f%1&%frigerator
partitioned to: a fresh-food chanber 8 on top part,

Wi e eSbedinged mihl anpigtiahity of shelves 7; a
veget abl e chanber 10 having a vegetabl e contai ner 15

11 in Bigdrawes gonsitueticonss aned 2eehiyérotanber rig. an
bottom which is naintained in a tenperature range of
ahouting@ $tm te3CE, whingh @appar bE tfilapesr pbat €of thbdtekB-food
formed of a transparent resin and serves also as a
steahranebottompeehetthe fresh-food chanber 3 and by a
partitioner plate 12 that serves as bottomwall of 20
t he vegeét-aBl éscharfhemalc Thesnasgevablee¢ori @ megeldble
IS shaped as shown in the

chamber within the fresh-food compartment appeared on Fig. 1;

Fig. 4 1isaschematicillustrationofarefrigerantcircuit
of the refrigerator of Fig. 1;

Figs. 5(a)-5(d) are variations of and from the vegetable
container in respect of its opening with respect to all-around
faces of box shape defined by the vegetable container; and

Fig. 6 1s a graph showing varying extent of moisture
retention in dependence of the variations of the vegetable
container shown in Figs. 5(a)-5(d).

Detailed Description of the Invention
In following, an embodiment of the invention will be

explained in dependence upon the drawings. Fig. 1 shows a

vertical sectional view of a refrigerator; and Fig. 2 shows
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perspective view of Fig. 3, and is a vessel forned of;

alowrise front wall [la of snmall vertica
di mension, a rear wall |lb, right-hand and |eft-hand
side walls 11c and a bottomwall |Itd, 25 so as to be

opened on upper side and at upper part of front 6
side. Aretainer rail frame is attached on outer face
of each of the right-hand and | eft-hand side walls
[lc as to run in front-rear direction over whole
front-rear dinmension of the vegetable container; and
TR ViAW i APPaEREE FT 2408 de waltats afPaiHe ofnAerpper
casing of the heat-insulator casing 2. In this

@rﬁe@%tQﬂﬂ Er%%ﬁnQHQQeFO@H?QQF%QGptﬁn99§6eﬂrCH%QfﬁégF%%Eﬂr
ra|O1 iRt Bhder 2eTy ch%?rt?fﬁlsa{féagf%ma&i feat 2
et ehE8atut Shr st et puYlEne nl%erp%wg

PAR eae- msﬁfagﬁ Ji &30 9991ecog%§u%gﬁn£he RS andl $ner

veget e cont al ner osed

Qaarstﬂntg' %@rlrﬁllﬁg% fgtheO}QeeIto—Hn%Elgpgr ngﬁ:ﬁ@? ll@é)?al}@qgﬂgned

f ront opening 15 is formed iInt
lzg; Véf—‘@i@a@ m@llfawl@@efehwforl&wwraﬁe/;f ronto 1o Aabkh- k&@d

and a front fringe of the partitioner plate 9, which

| Sorip ranbhont of €8p NACRI 4i0A frecededdupamthb@t sQfn bheton
top fringe, and at between rearwardly inclined
faiideges on front parts of the side walls Ilc. A

small-itemcontainer 16 is provided at |[|eft-hand-side
porti ofragft bheniegetfabhe Torhaifned ddmpaandehhes 26 to be
smal | -item container 16 is supported as hung, at only

idl®selddfyt a hahdo§ifderend donra SnermErenfh oot d revegenent .
arail formed on inner face of left-hand side wall
IThe, T8pshastaast bempreatgnt 3| idabréeitotadihp: redresh-food

direction. In the freezer conpartnment 5, arranged are
£haRefakett 198 RATENOERLTN v GREPRERMITEFEd2 i ifrality of

tqmat ed i cemaker nechani s
slfleqves ;a vegeta%le chambe{’nlo having a vegetable container

11 in a drawer construction; and a chill chamber 13 on bottomn,
which is maintained in a temperature range of about 0°C to —3OC;
by a partitioner plate 9 that is formed of a transparent resin
and serves also as a shelf at bottom of the fresh-food chamber
3 and by a partitioner plate 12 that serves as bottom wall of
the vegetable chamber 10.

The vegetable container 11 is shaped as shown in the
perspective viewof Fig. 3, and is a vessel formed of; a low-rise
front wall 1la of small vertical dimension, a rear wall 11b,
right-hand and left-hand side walls 11lc and a bottom wall 11d,

SO as to be opened on upper side and at upper part of front
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7 and an auxiliary freezer chanber 18. These chanbers
are relatively small in volune and arranged j ust
bel ow the heat-insulating partitioner wall 4 on
si de- by-si de arrangenent w th each other, and are
constructed as drawers as to be pulled 5 out al ong
with their doors on front side. At bel ow these
chanbers, the freezer conpartnment S makes a freezer
chanber 19 that is also constructed in a drawer
arrangenment in sanme manner as the two chanbers 17 and
$8den dppelraigesi £+ bh fapwe Hasa bippdrecand quégerface of each
contai ners 20a and 20b as parts of the drawer
alfr‘é}h‘@jefn*&ﬁ*tt hapd g éérftoha%e“ﬂeegﬁl%%oldl%ﬁa £? eegern
onpartnments 3 and 5, arra espectively are a
Freah-¥od déﬁSCFi‘%%z%"rerc%?Je‘g Sross gﬁarzisl Rehpion Of the

24 d 5 f
R Pl Eor A A et 3 S b a5 P o0 s AR o]
22 d 23 ed .t th
res%:25|vgfsgi%”HQb%a%%eéfp négigEH? rouggﬁiéinggﬁsgs
%{ tsthe @fgts%efg&gkal nd {{eezer, 589&&5 Sﬁr%fnuﬁﬂg Zder

arrang n"a refrigerant ~cir Eurt 21 11 ustrated

%%sEh? 5& waQ YRiGh 00 oUtd et POrfrLes Bn&AUHY €550L 127

s arranged on bottomof the refrigerator body,

A rCANAENRES 228 ARd arddree1vayL valive £ 29n - Ofe a3 Whl £8¢ tiGn
20 flow of the refrigerant are serially connected in

thidS s eQAENGE pul@aqaguout | et port of the three-way
valve 29, a fresh-food capillary 30 and the

f r esh-fleedtrocteye t2B1ar €orsarinalrl y1 conpeeshed in not hisset
sequence; and on another outlet port of the three-way

yalsueidh, ira theeézesheapid kcamyaBimearid 3t hepferezae of the
cooler 23 are 25 serially connected in this sequence.

Qetdlesbbdé ¢dreafineszét 18 cdoekerbRIhiesrephiidctred wiehe °
an inlet port of the conpressor 27, and outlet of the
farelstR § b die FeeEERb D2 chameonhRet BdEWNPPIREd® 1T ToHeed

freezer capillary 31 and inlet of the freezer
in this state, at between a top fringe of the low-rise front

wall 1la and a front fringe of the partitioner plate 9, which
is ina front-rear position receded from that of the top fringe,
and at between rearwardly inclined fringes on front parts of
the side walls 1lc. A small-item container 16 is provided at
left-hand-side portion of the vegetable container 11; and the
small-item container 16 is supported as hung, at only its
left-hand-side end in a manner of cantilever, on a rail formed
on inner face of left-hand side wall 11lc¢, so as to be freely
slidable in front-rear direction.

In the freezer compartment 5, arranged are an icemaker

chamber 17, whichis equippedwithautomatedicemakermechanism,
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cooler 22. 5 The three-way valve 29 switches flow of
the refrigerant in accordance with signals froma
controller, as to direct flow of the refrigerant
alternately to the fresh-food cooler 22 and to the
freezer cooler 23. During afresh-food cooling
operation, flow of the refrigerant is directed by the
three-way valve 29, 10 to the fresh-food cooler 22 so
that the refrigerant is evaporated nostly within the
fresh-food cooler 22. Air cooled with heat exchange
P§dséﬁt anﬁ%lb%/ﬂt hier Feaer24PaRes Lhe fFRRFE fopdibers. are

art nent as to cool the fresh- fogg and vggﬁtab
éﬁé éY%lY 85%?1]& 187t Ot HBF r 2pfoger 2P efper 4t hr Opghe

L
Pak ik00s ﬁﬁlg&aﬁ%e-tba?%%?g 4toﬁ‘eSaJTdree o St ene
Co@Raratc :jLLther’ I pég:%%%%l ngt CF:%RNC—E?%S sbgoeger}aulled

circu 7t h 3%and

LTS AL ALY LT BN 007 L0 T s,

by ﬁge@zé}r esﬁﬁgr&&% ngglgesoféeff;‘ééz(gb chgﬁbélefl@ 81%@%
is directly Ied into the freezer cooler 23, as to be

QVapUAteGudted iheh AlrbwekYad QW tREPE: At dHTR madr as the
cool ed to not higher than -2008 is sent out by the fan

2%0 driandbhe sfiregzen sapdupder Hbeenmker acdhagbersel S nandbwkt
and so on, as to keep the chanbers at respective

poasetnéen@sabuiesob 2 Hweteontr ohd efragemrpar esndgement .
tenperature in the fresh-food 9 conpartnent 3, mainly
wi t h tdmateamofriges €resihafiier aidd® frapder aotipat eserttte3 and
conpressor 27 and the fans 24 and 25. The controller
act yatawadhee e vwdy aral vef 12hf-gpod windc b ¢ry dyet okt s
the fresh-food cooling operation and freezer cooling
ééeﬁéfl%ﬁwfﬂhe?ﬁ%?%&tﬂéﬁp%QWRQHﬂ@ePﬁSa@%ﬂ%&ﬁ%e@skﬁ&@én%% st
| ow as a preset tenperature. For exanple, th

i £ERI HeF it SREAEI AP A arEmpér Ftdire - dezﬁje%tc@d’leﬂyb-‘é the

sensor in the fresh-food chanmber 8 becone | ow as
gpelers 22 and 23 Z[!‘_S?, d to the compartments 3 andc'S respectively

by fans 24 and 25, through respective ducts. The fresh-food
and freezer coolers 22 and 23 are arranged in a refrigerant
circuit 21 illustrated on Fig. 4, in which on outlet port of
a compressor 27 that is arranged on bottom of the refrigerator
body, a condenser 28 and a three-way valve 29 for switching
flowof therefrigerant are seriallyconnected in this sequence.
On an outlet port of the three-way valve 29, a fresh-food
capillary 30 and the fresh-food cooler 22 are serially connected
in this sequence; and on another outlet port of the three-way
valve 29, a freezer capillary 31 and the freezer cooler 23 are

serially connected in this sequence. Outlet of the freezer
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andwhen a tenperature detectedby a sensor in the
freezer chanber 19 becones as |low as -200C. In
ot herwi se, the switching is 10 nmade when duration of
the cooling operation becones as long as a preset
time length. For exanple, the switching is nade when
duration of the fresh-food cooling operation has
reached 15-20 m nutes and when duration of the
freezer cooling operation has reached 30-40 m nutes.
during the freezer cooI|Q%6o eration, surface of
S

15
8’f\é¥r?e3sr+sf saan%%f(ﬂdewﬁ Hast Shhdfa tb@nﬁ@??}tﬁﬁsé’r
bout 0oC f d t
EhPbc Ot“ﬁi Fal BB e *ﬁ%&é“ FE0e (T aorectrd o

tate, coole S
%ﬁt%% ﬁg%s% %ﬁﬁrtagq%res% é’cooégzgfoggizgﬁﬁﬂer
EBU%e?Ei s the frost. Resultantly, cool ed air having
I'ot “of noisture flows through the fresh-food chanber 8

and t hep tﬂfgeav;ali}evé/f\gaetngévﬁtg?@@bﬁfov;gf AL EQ‘E&@’@Yant

i nside of the veégetable chanber 10 nmay be cool ed as

i W @S rahaut 206 s i3RE 1 sk8eRSa @BnAVET BAE 1 ewpelialur & 10f.
40C. Due to inflow of noistened 25 air, humdities in

bhecd eghrfm@nan@llﬂ@g@tt@mg;a;ochla@‘&@égth@wcoaperlaz and
becone as high as about 80% In addition, when

vegeleatleeseravel st ased,Dudie gtzof Mapersoli kel i hpsSeeration,
hum dity becones as high as 90-95% The humdity in
tthewvegebable¢g ré¢hanter 1i30iiasamedlbashe Shdiesswpatiade of9,
vapors fromvegetables in the chanber 10 are varied
wotthevizregihn§oofl copear Ag spabhiad tok neeiveyatiabs evaporated
container 11; that is, a ratio of an area of the
PERt Y opdmilAg-TIs fepshhoodk enebe ner - 1 1A covbedli th heat
surroundi ng area including the front and/or upward
SBEERPRGR aﬁdsaw PRe Rl Fg eofaphé4conthp népe 11realy faps

i nvent ors have ocusgd attention to this, and nade an

EXBERT HET" OF VP YPRG 1T HBmTEr© o621t SGPar Ty @ Feenbers

%pen nlq} Ezo their proper temperatures. The chill chamber 13
is cooled to a temperature lower than those in other parts of
the fresh-food compartment 3, by introducing air that has been
circulated in the fresh-food compartment 3 and in same time
by directly introducing a portion of air that has just been .
cooled by the fresh-food cooler 22. During a freezer cooling
operation, the refrigerant is directly led into the freezer
cooler 23, as to be evaporated at a relatively low temperature.
Air cooled to not higher than -20°C is sent out by the fan 25
to the freezer and the icemaker chambers 19 and 17 and so on,
as to keep the chambers at respective preset temperatures.

The controller compares a temperature in the fresh-~food
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t he vegetabl e container as in Figs. 5(a)-5(d), in the
above refrigerator having the two separate cool ers 22
and 23 respectively for the fresh-food and freezer
conpartnents 3 and 15 5 and havi ng a vegetabl e chanber
10 within the fresh-food conpartnent 3. Fig. 5(a)
shows a vegetable shelf 7, in which the opening ratio
is 81% Fig. 5 (b) shows a vegetable container 11
that is provided with a ceiling wall as the

partitioner plate 9 and has an opening for exposing
WP - tfenth e/ f ol lsidéofhob eZRapelamhfit Has £RE

opening ratio of 15.9% Fig. 5 (¢) shows a vegetahl e

éﬁh‘f%\‘?eﬁe"fhel‘i"“?%ﬂsﬁ@r&7@1“8&?‘6568%9)693“ s mat 1%t Lot
ARACHG (07 “ehone a4 et bl B oG ALY PRE G the
Ao O L S R
B B S v T

%9%@%@&{&@, NPle GOMENIRy {Oh.58%RRNdAY Sip &N AR detected
evaporation ratito as a ratio of weight decrease of

Kbe, wegetabl s nboridsh - ahbdi Adlmpieb glicopas Measur £d.0%c
Additionally, an extent of dew formation 5 within the
¥egehahke &pBtat ies adde vaS HEASHE &6k i SharF &St chdfber
the experinment, the evaporation ratios was 6. 7% for
tbepeeaaiarenoRf afi-00°6(a)in Wasebw?% f ahet Bat tefidg s
5(b), was 5.6%for that of Fig. 5(c) and was 0.6% for
tnhde wierFicgrabid) . ofFitdpe G6odBiray grapht shwiargmas as long
rel ati onshi p between shaping 10 of the vegetable

eont ginesetantng Hengvhporkati enammatd 0$hebswi vdd ngass made
above. The container of the Fig. 5(d) is the optinum
Whenrdgpédenoif fppdareancécot aoke 1vegaeablrésn afsereaded
7-day storage and no withering is observed; however,
tRe2BBhPEFpepREhepduref §on 8f &?\eifgeﬁéﬁr5aebf%%P%eratlon
because abundant dew formation in 15 the vegetable

E8iit BF et al’séd BeVetspi ng of bacteria and fung

At during the freezer cooling operation, surface of the

fresh-food cooler 22 has frost and a temperature of about -3°c
even though refrigerant does not flow through the fresh-food
cooler 22. By rotating the fan 24 in this state, cooled air
in the fresh-food chamber flows along the fresh-food cooler
22 and thus melts the frost. Resultantly, cooled air having
lot of moisture flows through the fresh-food chamber 8 and then
into the vegetable chamber 10. In this way, inside of the
vegetable chamber 10 may be cooled as low as about 20C, and
keeps an average temperature of 4°C. Dueto inflowof moistened

air, humidities in the fresh-food and vegetable chambers 8 and
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in portions of dew drops as well as deterioration in
appearances. The experinent reveal ed that the
veget abl es having been I ost 10% or nore their
noi sture are remarkably withered and not good to be
eaten. The experinment also reveal ed that, when the 20
evaporation ratio is about 6% the vegetables are
obviously good to be eaten in view of apparent
freshness. Based on these results, it was concl uded
that the opening ratio of 35% or Iess i s enough for
NGt e 2pr REEY ¢t At oP Ot he et Hbi®s Berayseetapkes
evapo ation ratio after one-week preservati on was as
é% Fofy 895 0P TERYS 15O} ﬁhBFﬁeﬁl%Fagy Hecores 151 oioh
to kee Bs hlgh humdity within the vegetabl e container
and” suppr ess evaporatlon as to keep freshness of

that: o Cohs Ps P DR P NBR } Son et v
Qﬂ%s@pfﬁ?&?%f %;a%kggf%@% %Qgﬁl@ss ltnotﬁgo%hgrﬁ)%i f‘LO are

fresh-food and freezer artnments

Q}arr(i'éhaﬂt'ﬂgvé{fyl%%ﬁgp@ﬂlnd Paﬁlr@offthg%gf eafie contalner
Con‘partmsnt 37is controlled to be rotat eg even duri ng

tihe treezer £0aQltiBdoPREr atd LB A BRL QRRAIIAG T RLiOhe
of the vegetable container 11, which is an area

rahitaigértihe tbrovdraiQ eperdniding dedalinefualhg ameupgont
contour faces of an imaginary rectangular box defined
nd/be megetiabbentont anderl1lthandilas pardhet t@neringlat e.
9, is set in a preset range. Wen the opening ratio
iThekdpiveatoBSobare | Bssisetihet bvmporratticorthial i enof madke an
vegetables is kept as |ow as 6% or |ess. Wen the
GPeRICAGeT atdfo vabyisg Keprapte 0 %l opr eroid,nadeine fopemani orm
woul d not occur. Thus, proper range of the opening
(A€ gepetallasuntahneh anabl E59good @) pPéder vidt iths above
freshness with no withering. The vegetabl e contai ner

FE TG OEha"SbBar heht ERhICH (REPSTA TR GERYSBpeRed Frbrt3
9 e%%e glvely ngr %Vetsres&fl?lfgg Santdof]yeseezetrhgompartments 3 and
5 and having a vegetable chamber 10 within the fresh-food
compartment 3. Fig. 5(a) shows a vegetable shelf 7, in which
the opening ratio is 81%; Fig. 5(b) shows a vegetable container
11 that is providedwith a ceilingwall as the partitioner plate
9 and has an opening for exposing whole of the front side of
a box shape, and has the opening ratio of 15.9%; Fig. 5(c) shows
a vegetable container 11 having a front opening 15 smaller than
that of Fig. 5(b) and has the opening ratio of 12.6%; and Fig.
5(d) shows a vegetable container that is almost fully closed
andhas theopeningratioof 0.5%. Byuseofeachof thevegetable

containers of Figs. 5(a)-5(d), 5kg of vegetables were stored
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20 veget abl e chanber; because, only after opening a
pair of the flapper doors 6 for the fresh-food
conpartnent 3, the vegetables are ready to be taken
out and in, by reaching a hand through the front
openi ng 15; and then the vegetable container 11 is
pul l ed out if needed. Thus, the taken in and out of
the 25 vegetables are facilitated in a nmanner sane as
the taken in 13 and out of the foods on the shelves 7
|n the fresh-food chanber . Alanp 32 is provided on
% |el B or e CPPRRRE focfo&hecf) el’ﬁ?ﬁPrSln a state not

atlon from 32 and visibilit i S not

the |l a
ewnroapgﬁ u&rn%rn%?‘aeer 5 5328y eg%??m ea%%aﬁféfff%asﬁb Fhieeo
h
5 415 SRRl IED, oihe,vane M en ALy cherbeLs.
%q?aﬁgdagﬁ redml;kc;_g%el%n%ﬁ%gf 5;5 J[ktfe%% 198@39% Eﬁgg]gon

own 1 n mnalon

fordred efe me%létgﬁf% Q%ﬁ(ﬁ%lhgp %4 wtagemé'zpsdrlelﬁe 'Z§s result

arranged on rear-face wall of the vegetable cha

¥ aset axpbiidmat %hbns%{fgﬁopitltcﬁe r¥egst qpalse ont @bPe’Ehe
11. In an occasion of absence of the illum nation

@ adderesoughy. 8tk pntin sonst her veget abl eighanber J4
woul d not be made because opening of the flapper
do@s £6r wihkhl: shewgups whoked paist 6. 6% tbhetdHd breshy.f ood) .
conpartment 3; in view of the average height of the
eye frioig.t he sf & goaphoshdwipigcalredndidn Sgrehe twedreahasetg
of the refrigerator in Japan is about 144cm which is
Iifghke vRoetamly corbmimdrhany égetatlperehambertids bbtained
than nost parts in the fresh-food conpartnent 3.
ByprésEacediiet Rentaingn wdt tba Fagp 200335 threraptapen in
achi eved enough attention on the vegetabl e chanber
TEIRESGIF LRIV 2PCEIH Fhe Yeortainesvelfeabied dan a§orage
nanagéng of freshness of the vegetables may be mad

[

LoteniPSual O%ifprevaerdan%s@wa St.o Hr ORI HdoRs the
1gv.| Bgdﬁvlvasynoz asd%rg)%agfle because abundant dew formation in

the vegetable container causes developing of bacteria and fungi
inportionsofdewdrops aswell asdeterioration inappearances.
The experiment revealed that the vegetables having been lost
10% or more their moisture are remarkably withered and not good
to be eaten. The experiment also revealed that, when the
evaporation ratio is about 6%, the vegetables are obviously
good to be eaten in view of apparent freshness. Based on these
results, it was concluded that the opening ratio of 35% or less
is enough for long-time preservation of the vegetables because
the evaporation ratio after one-week preservation was as low

as 6% or less.
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veget abl es for an excessively long tine. 25 If the
illumination lanmp 33 is arranged at a height of 14
77-120cm fromthe floor, the vegetable chanber 10 is
illumnated directly by the illumnation |anp 33 and
indirectly by a light transmtting through the
partitioner plate 9. Thus, the attention is
automatically focused on inside of the vegetable 5
chanmber 10 and visual Iy obtainable informtion from

the vegetables in the chanber will be increased as to
faci | frattérert Herdanadi hy °6f of Fediffeskiygt hppedity within
veget abl es. Position of the illumnation Ianp 33 is

RBE ifEEE3BHP ICPY CBEN DN L R BAPRFCeS Y 12 TdP AT O keeP

fresh food _chanber a nri - hand and 10
FEFERHRATIo i U6 VFT e ohT FoRl™pELETBh ST Ehger od bY

t late 9 f t f. 1
EE#} gs'e»%a Byn ﬁﬁﬁ@d%&%&%%.r FYEbE hc'fogﬁo%%&.lnn Py
% (!3 ncoo i enbpoegr' %tnsgi%d% l pl’?e 9Pgs}ll O\M&'a% f]_ha%zer

r esﬁ (0]6] CC?O?

eezer cooler 23 are in

%PR?E?TLI!IG?’JtS gf%'?fef'ﬁ £ o@S Ple&gllaeﬁﬁgt@f %Bié@%lr 1R the

rlgerator 1) conprising: a

%%@Eh 'f%%HIC%EnEQQtIQé{E Bl s%{tr\ﬁ@héd tA)od Fata earddedni @NSing
i nsid eat-insulator casing (2) into a

frheshed ORG €95DAKd MRRE AL 3In ONahapLisd dReantly Brtdo of the
freezer conpartnent (5) on bottom side; a vegetable

@@@%@hnﬁéckéihlhaaUJJSWaLtmngednanxﬁﬂttanl@aﬁitbé thet
fresh-food conpartment (3) as to forma vegetabl e
charbes (dl@ptahrni eeakesundhanbenr (FEEes ah aauxigdarary
freezer chanber (18) and a freezer chanber (19), into
wkicthntheaf eezde f torpdnt freat véd)tabs el Qoplas iriet dheend
a manner that the icenmaker chanber (17) and the
aaxitiicapyerf peeizel, disaiiiein I8 safe a@deandddy) st obdt oW

the heat-insulating partitioner wall (4) on
a@gobyssk% at 35% or less, the evaporation ratio of the

vegetables is kept as low as 6% or less. When the opening ratio
is kept at 10% or more, dew formation would not occur. Thus,
proper range of the opening ratio is 10~-35%, which enables good
preservation freshness with no withering.

The vegetable container 11 of the embodiment, which has
a widely-opened front opening 15, improves easiness to use the
vegetable chamber; because, only after opening a pair of the
flapper doors 6 for the fresh~food compartment 3, the vegetables
are ready to be taken out and in, by reaching a hand through
the front opening 15; and then the vegetable container 11 is
pulled out if needed. Thus, the taken in and out of the

vegetables are facilitated in a manner same as the taken in
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arrangenent with each other and that the freezer
chanber (19) is arranged at bel ow of the icenaker and
auxiliary freezer 15 chanbers; afresh-foodcool er (22)
andafan (24) that are for cooling the fresh-food
conpartnent (3), and a freezer cooler (23) and a fan
(25) that are for cooling the freezer conpartment (5);
a controller configured to alternately switch between
20 fresh-food cooling operation and freezer cooling
operation, that are respectively for directing fl ow
Bid pet Oifgerafecdd orhige FresHes dod Ela%|fér%‘s](12§30<gﬁ8a%e‘—’
the freezer cooler (23), and to keep rotating the fan
§24) for circulating of cooled air in the fresh-food

conmpartnent (3) even during the freezer. cqoli 5
opera%igﬁqéé HétpFPB%%“%ﬁgiﬁbC?ﬁe%ﬂgf%%dgg%gﬁgF%(Eﬁﬁd
is nelted 6 resul.tan i,.ste ior i R
FRETGGIBEN Tt ot KB T Con FEo8 “TEohtk Freat (4P o3kty
I r%gtt: eorri)oemhn o{f ]i@si%fe ép%hg ?ec&fgﬁ@e'}efo (b}el';}luse,
whi'Ch |slﬁ%p as opened so that the noistened air is

| nthod imed he. yegshah! g, Alinehatddds amdan
%ﬁé??fgﬁﬁgda ?39 gﬁ%n?ﬁ% a &%%rg(%$ﬂ$gﬁ'thg fré%h-fgog

oM LeRL 4 {3)at Lhecyegelabhesshared eadydtmhe ttiaken
out and in, by reaching a hand through such

&0t oopenrd gt ropeRbRAFafERInt 10 Zhud, ref shger at arig.
according to claim1, wherein all-around contour

 pcesi ofumd @ ohi QHifpe3 arfe rass witeni gis- ldefinaede BEDt dre the
veget abl e container (11) and a partitioner plate (9);
angke tihenrraagedpeniregrrab¢® wadidt of stlzen vaceakbtatdhanger
the front opening (15) to total of said al | -around
toroup fHowsnkse| msddeanfahelBegftakfelsqntagineg 11. In
refrigerator according to claiml or 2, wherein the
Broptcasipeniofgabisyce o iddhiendd Byl i9ppé AT ANt bR
fringes and by

attention on the vegetable chamber 10 would not be made because
opening 6f the flapper doors 6 will show up whole parts in the
fresh-food compartment 3; in view of the average height of the
eve from the floor for typical and frequent women user of the
refrigerator in Japan is about 144cm, which is higher not only
than the vegetable chamber 11 but than most parts in the
fresh-food compartment 3. Bypresenceof the illumination lamp
33, there are achieved enough attentionon the vegetable chamber
10 and sufficient visibilityof the vegetables. Thus, managing
of freshness of the vegetables may be made on basis of visual
appearance as to curb erroneous leaving away of some of the

vegetables for an excessively long time.

If the illumination lamp 33 is arranged at a height of

14
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right-hand and | eft-hand side fringes that are
inclined so that 20 the upper fringe is rearwardly
positioned than the bottomfringe. 4. A refrigerator
according to claim1 or 2, wherein front opening of
the fresh-food conpartnent (3) is closed by a pair of
fl apper doors (6) in a French-door arrangenent. 25 17
1/5 Fig. | 322 7 324 a7622 000089 33 09a
15 Ila 11 10 16 4 13 12 18 25 R 4 /A 20a 23 5

@@i CHZI%)?OI%%he floor, the vegetable chamber 10 is illuminated
directly by the illumination lamp 33 and indirectly by a light
ftransmitting through the partitioner plate 9. Thus, the
attention is automatically focused on inside of the vegetable
chamber 10 and visually obtainable information from the
vegetables in the chamber will be increased as to facilitate
the managing of freshness of the vegetables. Position of the
illumination lamp 33 is not necessarily be on the rear-face
wall of the fresh-food chamber and may be on right-hand and
left-hand side walls or on front portion of the partitioner
plate 9. The refrigerant circuit of the refrigerator is not
necessarily be that shown in Fig. 4 as in the embodiment and
may be one in which the fresh-food cooler 22 and the freezer

cooler 23 are in a parallel arrangement, as needless tomention.
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2/5 Fig.26 36 7811 33 10 4 13 12 17-" _ 18 5
-19 3/5 Fig. 337 33---, 9% 11C10I1lb 11 u 16 -
9a 11C 1l1a 14 1 15 13 11d Fig.4 21 30 24 22 23 29.
cx~ 31 28 27 25 415 Fig. 5

Claims

1. A refrigerator (1) comprising: a heat-insulating
partitioner wall (4) that partitions inside of a heat-insulator
casing (2) into a fresh-food compartment (3) on top side and
a freezer compartment (5) on bottom side; a vegetable container
(11) that is arranged on bottom part of the fresh-food
compartment (3) as to forma vegetable chamber (10) ; an icemaker
chamber (17), an auxiliary freezer chamber (18) and a freezer
chamber (19), into which the freezer compartment (5) is
partitioned in a manner that the icemaker chamber (17) and the
auxiliary freezer chamber (18) are arranged just below the
heat-insulating partitioner wall (4) on side-by-side
arrangement with each other and that the freezer chamber (19)
is arranged at below of the icemaker and auxiliary freezer
chambers;

a fresh-food cooler (22) anda fan (24) that are for cooling
the fresh-food compartment (3), and a freezer cooler (23) and
a fan (25) that are for cooling the freezer compartment (5);

a controller configured to alternately switch between
fresh-food cooling operation and freezer cooling operation,
that are respectively for directing flow of refrigerant to the
fresh-food cooler (22) and to the freezer cooler (23), and to
keep rotating the fan (24) for circulating of cooled air in
the fresh-food compartment (3) even during the freezer cooling

operation so that frost on the fresh-food cooler (22) is melted
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(b) (c) 11 F1la (d) lla 11 ' 515 Fig. 6 8 7 6
O5 4 032 wO0O 10 20 30 35 40 50 60 70 80 90 100
Opening ratio (99

and resultant moistened air is introduced into the fresh-food
compartment (3); and

a front opening (15) of the vegetable container (11),
which is kept as opened so that the moistened air is introduced
into the vegetable container (11) and that, only after opening
a door (6) for the fresh-food compartment (3), the vegetables
are ready to be taken out and in, by reaching a hand through

such kept-opened front opening (15).

2. A refrigerator according to claim 1, wherein all-around
contour faces of a box figure are assumed as defined by the
vegetable container (11) and a partitioner plate (9); and then,
an opening ratio that is an areal ratio of the front opening
(15) to total of said all-around contour faces is in a range

of 10-35%.

3. Arefrigerator according to claim 1 or 2, wherein the front
opening (15) is defined by an upper and bottom fringes and by
right-hand and left-hand side fringes that are inclined so that

theupper fringe is rearwardlypositionedthanthebottomfringe.

4. A refrigerator according to claim 1 or 2, wherein front
opening of the fresh-food compartment (3) is closed by a pair

of flapper doors (6) in a French-door arrangement.
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