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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 1g8HPETE ment i ncl udi ng t he
fresh-food and vegetable chanbers is cooled by a
fresh-food cool er, evaporation tenperature of which
IS set as relat| H | e_t he reezer

conpar t ment |n€T g % %5%&? St temaker
chanbg% and 5 a t nggra%ure S tchagle %QQQber

cool e Sy révefn 82erSEoorerS @ evaporati o 8raetpu

% \f,n esgfxg \{%lé/%glf f %l ogg\gg dhéegfpr eqlgorrx ents

res ective res eezer COO ers

ang h%vlﬂe%%gé%%glé%%ﬂkgmsp%%eeffrfe'sﬁL g&gci/c&f\p&%leh@g

cycle is rove Mor eover, h dity in th

fr eshﬁo%@hgpd Q@@P@?&f‘?{gré St h%ageafolnmgm@%ctleyka@ﬁch
freshness of foods a long period. In view of

2ATLNRSY sOfo Usspddr iHa% theegaR hanb 8BS Na bt ket i®ialized
arrange the fresh-food chanber at top, which is nost

faoe @apBt Wy tHSedr afis hased adgesidsvol ohescapasi tymmartd al
t he veget abl e chanber at beneath of the fresh-food
chatipenpe2s whitisydrhatl ¢ @ezdrr chanbetricteaay satgédabrihe
bottomof the 1 refrigerator. Ina proposed
dreahgérehtounpat treenrtef 1¢ lgatiagottsy fresh-food and vegetable

chambers 1is cooled by a fresh-food cooler, evaporation
temperatureof which is set asrelativelyhigh, while the freezer
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-focd 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 1s arranged on bottom of the
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an i cemaker chanber and a multi-stage

t enper ature-sw tchabl e chanber, which have relatively

smal | volune, are arranged between the vegetable
chanber and the freezer chanber as to 5 further

i ncrease easi ness of use. Please see JP-2004-037042A
(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
ard riper ot der Bﬁﬁﬂéppﬁé?@aéFaPﬁ%m?mﬁ%@IQayeﬁéF9@¥4§9¥PG

connected to the freezer cooler; and controlling

RRdeCERte T F%ﬁﬁxﬁﬁﬁ?ﬁﬁiﬁ@l?%Fﬁﬁﬂﬂﬁ B%WQ&%%¥“FFe§%l?Qﬂﬂ?le
%»é% g OQ |on g gree er co Ilnq'o eration. The
\F bt " vep|r§ 8aht 3boff'“E Ypegpare arranged

t di t h b | ed d
L

ffﬁﬁ’?'ﬂeg q]%%r(é‘gggt%%rsanggs %QQJ% 98?}% Ee %d b64 kWO42A

erab o be |t f or

p(b%%%"é%a"één‘&f B 15;91%&%'0%8@5 Y\Pc%tfl%ﬁsNo %ofqh g@ﬁ 825PTeor

bl ow ng and circulating of air IS coo

rSSREeLl valya by ri-hgc FLeshshond ianghd U@EZ@M%@'O%E%; one
areoperated 20 respectively during the fresh-food

RAl1leRPo@peiraticahraRdwh hea1 € €62e8hnc0Bdd NYLRPEFALH Ofbod
The fan for the fresh-food conpartnentis rotated even

divoileg bhe fheezeercootlidyg per afi oRe @& deowh®| taf¥OSts
attached on the fresh-food cooler and to send cooled
gionnehatd Hastise [fakeoér moicStur egnd ndwvtidid ihgyeshnbaedizh
conpartnent. In this way, humdities in the fresh-food
dthartbewi t chizred it heade getabbe Ctetbdrodreoddpl asetn gon
and freezer cooling operation.

The vegetable chamber placed at bottom or at an
intermediate height as in above is cooled and kept 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 circulating of air that is cooled
respectivelybythe fresh-foodand freezercoolers, areoperated
respectively during the fresh-food cooling operation and the
freezer cooling operation. The fan for the fresh-food
compartment isrotatedevenduringthe freezer coolingoperation
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 inthe fresh-food chamber
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Sone refrigerators have been arranged such that the
veget abl e chanber is placed within a single continuous
chanber including the fresh-food chanmber. In nost of
such 5 refrigerators, a vegetable container in a
drawer arrangenment is placed on a shelf on bottom
part of the fresh-food conpartnent; as shown in
JP- 1993( HO5) - 157429A (Japan's patent application
publicati on No. HO5-157429). As for the refrigerator
proposed by the JP-2001-037042A, 10 inside of the
vegetlablve gehanberclizsbrot 2avé el @suhfiess a dr awer
door is opened, which is exclusively for the vegetable
chanbépme andf ¥ syeatattachetiave hesegerailaedcGwchi hept the
Thus, sone vegetables may easily be left away for an
BRees heetjannigl e PhaceRy 1Ebin at hid Fléf $efdrapyp chamber
progosed by the JP-1993(H05)-157429A, _15 enhanced
eneseHess dhet hEre¥ydoasl eCEaRP S ner FBad®®to KifghSuch
hunidi%y and dew fornmation %ﬁthin.the ont ai ner; and
FROSLIS 255 st Ar@ ISERRBAIOR A THT I8 &rFaliGed® aiesment
control the hum.dity.. Wen._t u e etable. .
A R R e s A A
rocedures--- [ t_ he f p oL, i ; :
B0t S CBganra o A R s Rer e P Hr e P
G60: OB Gial 36t 781 gerators having an

rrangement that: front opening of the vegetable
cont aipief, ) p& rgrfgy%raacro&%g&mfd btk @Pedoand itana,
c

opened up; by swit ng a state of a cover lid as to
AL Q8 We e 1’5y O e teille @MHnRR0] £doBivieivabDe Qh1EEOBM ddiBier

vegetable container. 3 In this way, either of cooling
aBdrciy bh&rgeOf wHI ¥ Bg dxElusively for the vegetable chamber
and is attached toavegetable container. Thus, somevegetables
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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prioritized by selection of the state of the cover

lid. Even in this arrangenent, humdity in the
fresh-food conpartnment is as |ow as about 55% And,

it has been difficult to achieve 5 curbing both of the
drying and the dew formation within the vegetable
container. In view of the above, it is ained to
facilitate taking in and out of the vegetables to and
fromthe vegetable container and in same time to keep
high hum dity in the vegetable chanber 10 as to curb
g yEgs ofatheciéat abl excdri@dachPevdrPong- o nBr kdhi hy
of their freshness. Brief Summary of the Invention A
P?éﬂfcrrilgtérzatidw SeleRkiomeénthortebint §es coxefrrich- f BYRP
cool er § for fresh-food conpartnmen

4F rideserrE qfeé‘}entISht“?%‘)‘“fyorl Ié"ezfetresg %‘ﬁ%‘?t%ﬁ?r%ﬁnt
|| £i al ternat el
P Gni 1060 CEOH G operari b s%éo”@eff%%éé ETATH
h Ly f |
SREL G Pubant W Crchycaid Fsiiedaedroaty Winyspothe

%ggst Jgﬁégﬁtgfﬁé (23), and to keep rotat|ng a fan

circulating of cooled air in the

freShIBQngFg%péﬁéqgﬁke(sitnggﬂmgyﬁkﬁgaEbflﬁﬁﬁﬁ%gklng
cooling operation; and a vegetable container (11)

thahdichtasf BRgedenabotd eppants O dievdJashitel@dtainer
conpartment (3) and has a front opening (15), which is

Keptin @sncopenedo 122 pByidihBuroms; ifligetv@detehaSBalBer
hum dity within the 4 fresh-food conpartnent,
humbdiutry dryihbe ruegeiaplabtontad Aeliieve long-time keeping
of their freshness.
Brief Summary of the Invention

A refrigerator of the invention comprises: a fresh-food
cooler (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 bottompart 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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arranged in the fresh-food conpartnent is kept as
high. In sane tine, it is able to cool vegetables in
the vegetable container at a proper tenperature as to
achieve long-time 5 preservation of the vegetable.
Brief Description of the Several Views of the Draw ng
Fig. 1 is a vertical sectional view of a refrigerator
of an enbodi nent of the invention; Fig. 2 is a front
view of the refrigerator of Fig. 1, 10 showing a
state at which a pair of flapper doors on the
firesh-food corpaphrementhupnsdopenedthEigegedabdegcontainer
schemati c perspective view of a vegetable chanber
AFERRACE e FPESRY ¢ Bot aeoBareHEOrdppeak et o Figh. 11n
Fig. 4 is a schematic illustration of a refrigerant
S €ui fme1515fl%tﬂ?%@e¢PlQ@Pét&?g?ﬁaqﬁeﬁ ip. thpggegetable
5(a re variations of and fromthe Lve et abl e
&g’ﬁ%&?éﬁ%‘% ? SRR SEUPEEAbpEhidy Wi AP EEpettnt g ime
aII-aroqu % es of b xkérape defined by the
6@9e?aﬁ?é“gbﬁ¥aln r Ve and g 6 is a graph show ng

Varé’#‘egf %E%?E%Qior{mdéttwees& 5 116%”54' ofl 14}, dependence

e vari a ns of the vegeta con alner Shown’i n

Fi gs. Ha) 15(d), \B%kqggﬁdsé@a%rnagt b90, Ol Lheckoyentgn

In follow ng, an enbodi nent of the Invention w

kai Brtbdiheperdence MpeR ibhe drawings. Fig. 1
shows a 25 vertical sectional view of a refrigerator;

and Fig.g.22shows £onkr onbw Vé ewnef r&hei dafadogenat org at,
a state a pair of flapper

showing a stateat whichapairof flapper doors on the fresh-food
compartment is opened;

Fig. 3 is a schematic perspective view of a vegetable
chamber within the fresh~food compartment appeared on Fig. 1;

Fig. 4 isaschematicillustrationofarefrigerantcircuit
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 1is 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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doors on the fresh-food conpartnment is opened.

Refrigerator body 1 shown in Figs. 1-2 is constructed

such that; heat a heat-insulator casing 2 is forned

of outer casing, inner casing 5 and heat-insul at or

foamfilled between the outer and inner casing; and

i nside of the heat-insulator casing 2 is partitioned

by a heat-insulating partitioner wall 4, into a

fresh food conpartnent 3 on top side and a freezer
onpartnent 5 on bottom side. 10 Front openlng of the

ffnr@§ﬁ N eists! choﬁb%r%%mgega%rt%t Bestetosedapy af pHiarrst

f] apper doors in a French-door arrangenent. The

ﬂog ‘?Ib(’iaec%‘?‘?p%’r {REALCFRAE EPaRE it BREIFS o: Refrigerator

sh- chanber 8 n top

s R R o8 ﬁ%@gdetsgﬁkst r%ﬁﬁ%ﬁdtm
I?l%\éltngng\%laec%%tca?dl%é; ?Ets%lorr]%rﬁd o% ]t cas%lgt,tlnner cva151nﬁ

nstru anper

a%dwﬁégggirpﬁﬁatgraf£%r telcﬁr 885?% BQQE Q;r 1n%er

partitioner ate I ormsd 0]

tcra%rﬂaeaeﬁatmegaé Bf t@@q‘le%%LYﬁ§uf$t%9: @a%l%g%ﬂfé {)af\{ltloned
bottom of the fresh-food chanber 3 and by a

RR b hkgneindliaken n%me@lttl%%re\feﬁaﬁﬁ botitem wakle of-£29
the vegetabl e cha 10. The vegetable container 11

icomphapeshs howk siife tdhe a PEESPEE tbMBa MW t0f ohi bt t3m
and is a vessel formed of; alowrise front wall |la
afidenal | vertical dinension, a rear wall [Ilb,
right-hand and left-hand side walls Ilc and a bottom
wal | |Hppt2&papirgs of otipe fopehedoan asppertseme 3and tat be
upper part of front 6 side. Aretainer rail franme is
slraeiey opegut Ll epeer gfornehn a2 French-door arrangement.

The fresh-food compartment 3 is partitioned to: a fresh-food
chamber 8 on top part, which is arranged with a plurality of
shelves 7; a vegetable chamber 10 having a vegetable container
11 in a drawer construction; and a chill chamber 13 on bottom,
which ismaintained 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 11lb,
right-hand and left-hand side walls 11c and a bottom wall 11d,

so as to be opened on upper side and at upper part of front
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of the right-hand and left-hand side walls |Ilc as to
run in front-rear direction over whole front-rear
di mensi on of the vegetable container; and a rail 14
is attached on a side wall 5 of the inner casing of
the heat-insulator casing 2. In this way, the
veget abl e container 11 is supported fromthe inner
casing, by way of the retainer rail frames and the
rails 14, in a manner as to be freely slidable in
front-rear direction and be easily pulled out. 10
vhen. t Rer vegetcabl ik dnemt feraitiadhs s REEST Face P eaeh
position in the fresh-food conpartnment 3, upper side
of tie rigbgehabl arcbRAEAIIRANA B0 ¢Fbked Iyat e Tun in
partitioner plate 9 on top of the vegetabl e chanber

Foonix lf&?acfntjlé%ﬁ%?fg oPgT; WIS FEANET HE hideMEPaTY ot the

bet ween t ft I 15 I
SRaL ST P S Snd o B A RS Y e
i n a front- f
ol o LR TRl ALs
ri nges t
WRkT PERs Yok Bte RIS ALy 11 SRR Sbfi ey snner

Q:%rs |'18,n bg){mw g of/etgl%t ?Qéﬁn%@&giﬂefra%%s M tthlaeregpls 14,

ntai ner 16 1's supported as hung, at only

1&@ ﬁéﬁﬂérhggqxﬁ%gefﬁggiﬁ B1 agaminer ef orpantehle¥BfectQdn
a ra|I formed on inner face of |eft-hand side wal

1le peOeasi tohe1breahty. slidable in front-rear
direction. I'n the freezer conpartnent 5, arranged are

an i camekethe 2 ehtapbercditainkicchl iis pasihgpedwid horeset
automat ed i cemaker mechanism 7 and an auxiliary
fogoeezeon chanber £ 18sh-These cohaaberentaBe upper side of the
vegetable container 11 is closed by the partitioner plate 9
on top of the vegetable chamber 10. A front opening 15 is formed
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 in a 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 1lc, 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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relatively small in volunme and arranged just bel ow the
heat -i nsul ating partitioner wall 4 on side-by-side
arrangenent wth each other, and are constructed as
drawers as to be pulled 5 out along with their doors
on front side. At bel ow these chanbers, the freezer
conpartnent 5 nmakes a freezer chanber 19 that is also
constructed in a drawer arrangenent in sane manner as
the two chanbers 17 and 18 on upper position and has
upper and | ower containers 20a and 20b as parts of
Ene o afletlldrrandeReRer TOERET ebt- of ThHAFE ﬁhégﬁelf%ofare

and freezer caonpartnments 3 and 5, arran

F %%?)%’CW%WeI%P“aalrle B fYREHS o%‘&d aﬁﬂr?rr‘%eéjze? ughoPety *'?kée

and 23 f res e conp nts .as, wel.l. as fans
aﬁat Uﬁ&?lm G CobrRr e B it s AT enie
coolers 22. and 2 dto. t
elins®s S8 Falhedly R S 10 g

%ét aﬁ&ﬁé"ggﬁr E}‘?élpr%gé d%z%nsc s ﬂ&%e fz(tséé‘l J&&%se%‘ﬁqmbers ,

reezer ers are arranged In

\I\ﬁé %&%rz@@t I&ia"ﬁwe}ltzg-rd klelésg r@e%@e?”cfdn@vef'l@t@lat is

on outl et port of a conpressor 27 that is

af kanged+ oR-bot t A af atdie sk bR ORIAL OF sahedann@r as the
condenser 28 and a three-way valve 29 for switching 20

tliownahnthe 1mefdd gebanippaiEartiahlandcomest@daha 1bhes
sequence. On an outlet port of the three-way val ve

20ntaiddareshoboatd Tapiasl apyt80cAanthet Aeake estrrfadgdnent .
cooler 22 are serially connected in this sequence;
and oonamnetrhef toetfweishpdobdofnd heed trreecompyr tmealtee3 20¢
a freezer capillary 31 and the freezer cooler 23 are
25 merErgkbyr cmrredvely iamret hify esbgfert end Anteleger gfootlhes
freezer 8 cooler 23 is connected with an inlet port
8F &k 2Cofpy espective compartments as well as fans 24 and
25 for the respective coolers 22 and 23. Air cooled by the
coolers 22 and 23 is led to the compartments 3 and 5 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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27, and outlet of the fresh-food cooler 22 is
connected with outlet of the freezer capillary 31 and
inlet of the freezer cooler 22. 5 The three-way val ve
29 switches flow of the refrigerant in accordance
with signals froma controller, as to direct flow of
the refrigerant alternately to the fresh-food cool er
22 and to the freezer cooler 23. During a fresh-food
cool ing operation, flow of the refrigerant is
directed by the three-way valve 29, 10 to the
FP%%?Ff%ﬁo&ScEEP%ﬁC?S? Y5tk aft H?H@tr%ﬁﬁﬁ Gér SRt Epressor

t ed th|n th od cool er .
FRRETAN S AR IS R b s R

t resh-fo rt nent s _Lo,_co
PUtl%pfgoégandr%%ﬁatg llf gﬁ%%rgnd Iﬁh% % %&ge?er

gggpg; Jenper at ur es. The ch|II chanber 13 15 |s cool ed
to a tenperature | ower than those in other parts of

the f %%éhtﬁr%%‘iwgg}%r\le”?@tsﬁtc%s ' ﬂwgy%h%gr@fﬁlglquht

has been circulated in the fresh-food conpart nent

@Hdadc%raaﬁge Wi B silMadh rf@«%hla\/cbmlr&owrl NG 8o e@[»&&@rme&
air that has just been cooled by the fresh-

60 RY r@2r i JAHanAG & frhaegey teold @gegk@ﬂmr@&dl@&, 24 Bed
refrigerant is directly led into the freezer cooler

23,thasrieezbe ceyapprat etudting ar@ledhi- 766§ cbOWng operation,
tenperature. Air cooled to not higher than -200C is
sénv cduthdyefhégéaami2bs dizethedyeezethaad-twdyevalve 29,
i cemaker chanbers 19 and 17 and so on, as to keep the
chamecirssat foedpeci¢we? pe tbeat thempér avenas. iPEvafleated
controller conpares a tenperature in the fresh-food 9
BORPAY tireht n I hearr adly- fbadhcehkar PA- f idezerolasamber hegt
and

exchange 1s sent out by the fan 24, into the fresh-food
compartment 3 as to cool the fresh-food and vegetable chambers
8 and 10 to 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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actuates the conpressor 27 and the fans 24 and 25.
Thecontroller actuates the three-way valve 29 for
switching between the fresh-food cooling operation
and freezer cooling operation when 5 a tenperature in
a chanber becones as |ow as a preset tenperature. For
exanple, the switching is nade when a tenperature
detected by a sensor in the fresh-food chanber 8
beconmes as | ow as OIC and when a tenperature detected
by a sensor in the freezer chanber 19 becones as | ow
FERaGoent | i gtHerlw sétht Heatsviint ERPREET sChftl)‘bﬁﬁdé%\/r?éﬁi
duration of the cooling operation becones as ong

3 Brgsett e GPBPE8RGPHZ 7 FOF CRX AT &° a?%%%w.Tth&ﬁ R ?%ler
made when duration of the fresh-food

B Y e M e A N
f the f h hed
Prealty 3@0@%@%555?%&# LSRRl 886080, P then
f f th h f | f
% 36 gl LAY °%%e§3§nl%§“ﬁ§§gfﬁ%ef rt%%’regﬁg“@e

%xgﬁfé ' watém%ahng he Iﬁgoeesnhérpgoken&;%%@{w@%et@xted

atin in"this state, cooled air in the

gg%zgeﬁgg ighanber, Lhows,glongsthe Leeshsf 9adispalserce

us nelts t rost. Resultantly, cooled

§ﬁ£wﬂ§Nh@gmpéEﬁthedEHéﬁ%@ﬁ%y@kﬂ%@o&h&Qﬂ@Wﬁkﬁ@erchamber
fresh-food chanber 8 and then into the vegetable

chadenmelOas! o s -vwa¥e . | nsi dendfwildhe tMegstalIheng is
chanber 10 may be cool ed as | ow as about 20C, and
Keepsyham avesagen toefpee atarle nof odOG t ibue bk ooned lagwlofig
noi stened 25 air, humdities in the fresh-food and
¥egetrabket cthiarhéesgBh andor 1€k a® lisecome sad thhghy ds made

about 80% In addition, when vegetables
when duration of the fresh food cooling operation has reached

15-20minutes andwhendurationof the freezer coolingoperation

has reached 30-40 minutes.

At during the freezer cooling operation, surface of the
fresh~food cooler 22 has frost and a temperature of about -3%¢
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 2OC, and
keepsanaveragetemperatureof4oc. Due to inflow of moistened

air, humidities in the fresh~food and vegetable chambers 8 and

10
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are stored, due to vapors fromthose, hum dity becones
as high as 90-95% The humdity in the vegetable
chanber 10 as well as 5 dissipation of vapors from
vegetables in the chanber 10 are varied with varying
of opening ratio of the vegetable container 11; that
is, aratio of an area of the front opening 15 of the
container 11 to overall surrounding area including the
front and/or upward openings and all the walls of the
container 11. 10 The inventors have focused attention
t%? PeFne éﬁdl%ﬁ¥désa%Pouéx%%ﬁi mERt2BE Shary iRGR B FRirmbe s
rOV|d|q9 t he openlng t he vegetable cont ai ner
£§ G %t%e&s Y AP-BEIES TP hROShohBm ¢ty PEertors nigh
havi %he two separate coolers 22 and 23
r§%8 Vel y for the fresh-food and freezer

compar. nents nd 15,5 and havi |l e
S0 v PR BRGHE l ETeke e S Y S O

%%g’ig?é‘tt&g%tfag%gyf@e%xfom Vegé‘tm %h in! 0% RERLDY J'lé‘t

shows a veget Ie cont ai ner

tﬁQtleH%lQﬁ%r@%Qg\Mftcgbeﬁu%%' ﬂ'diﬂ% c\f@‘:ﬁe @ég&t@ole container
partitioner platé 9 and has an opening for exposing

whol endf ikhes ieRb St de Hfe28raRoxrshaRgendnd 1Basr tihe
openi ng ratio of 15. 9% Fig. 5 (c) shows a vegetable

comtainer 1hltbakidigiia §6:eordunepasi Hikal Snsmediy thlatront
that of Fig. 5(b) and has the opening ratio of 12.6%

aindl/bir upwaiddypahiowss and eget el eat08ta nRE dddatihsr 11.
al nmost fully closed and has the opening ratio of
The%inByntses dfawadlwcoketihet vageitcablte 2Bispniad nerdse eh
Figs. 5(a)-5(d), 5kg of vegetables were stored 11 in
tdreevager alvifevehahe i nofantrer s ef rperidtios the arsbate to
nt%te vegetable container as in Figs. 5(a)-5(d), in the above
refrigerator having the two separate coolers 22 and 23
respectively for the fresh-food and freezer compartments 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%. Byuseofeachofthevegetable

containers of Figs. 5(a)-5(d), 5kg of vegetables were stored
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wr apped up nor covered, for seven days; and an
evaporation ratio as a ratio of weight decrease of
the vegetables to its original weight was neasur ed.
Addi tionally, an extent of dew formation 5 within the
veget abl e contai ner 11 was neasured. As a result of
the experinment, the evaporation ratios was 6. 7% for
the container of Fig. 5(a), was 5. 7% for that of Fig.
5(b), was 5.6%for that of Fig. 5(c) and was 0.6% for

t.hat of Fi F ' h sh
#81 KT ot g“ﬁbgé %Mﬁe&haﬁ. hee 8 aRoERe N gap ablee not
t dt t t bt d
év%%e%‘%”%@%%oqﬂvaerﬁ? 8?5?%%%%8&%'%6?% % gg%qﬁoiraotptmmw
§§Pg o f v?el %ngeacr %%%% (91{ Bh%e e f‘bl % % toerrlglnal
storaé% Far ng F2P s Er Ve ed;

h w'ast %S%Qg&al r}x%r nghgf FalgexéggQ IdeJ]iPEO%matlon

tabl e because abun ant de formatron in

wa_%tlﬁb&@e ¢ept el cemgﬁeldqwelqggln&@s%eaa%%rgaf&%qt
ungl in portl ons of rops as wel

dat @hLOoLAbd DihenR, aEH@%@J&ﬁ%tloI hﬁa@mwa@eat 74 emgaled
that the veget abl es havi ng been lost 10% or nore

tdoaitb i NOF SdUFe gar 8(d)gMmuakabl y: wdrhered sndigot 5990d was
to be eaten. The experinent also reveal ed that, when
tthe22fbevaporat Fod. saki) cand waboute6 % r tthatvegetables) .
are obviously good to be eaten in view of apparent
freshrigss. 6 Basedreph tshegéngraesel 4 5 onisth iwase teral shdgd ng
that the opening ratio of 35%or less is enough for
lodnighe Vase pridservdtdior rofnd hlee egget adl o betiassebtained
evaporation ratio after one-week preservati on was as
|agwaboBe as Toeo erntaeigier 09 Fhe diiiger SWBl diss the PREUEBITE in

to keeE gh humdity within
respec of appearance of the vegetables after the 7-day storage

and no withering is observed; however, the container of the
Fig. 5(d) is not adoptable because abundant dew formation in
the vegetable container causes developing of bacteria and fungi
inportionsofdewdrops aswell asdetericoration 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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the vegetabl e container 11 and suppress evaporation as
to keep freshness of the vegetables for a | ong
preservation period by that: switching is made
between the fresh-food cooling and 5 freezer cooling
operations as to cool the fresh-food and freezer
conmpartnents, the fan 24 for circulating of cooled air
in the fresh food conpartnment 3 is controlled to be
rotated even during the freezer cooling operation;
and the opening ratio of the vegetable container 11,
whi chIlhsotheraresds r afi b5 eblehee fesRtR UG spehity tothin
total of all-around contour faces of an inmaginar
Ebevasgtrhle GERtABI¢Néd WY THPIASGet W& 2EORt &Fnet K9P
and a partitioner plate 9, is set in a preset range,
WRERN19RS BpEmenYeIt 165 £%k Ept O™ P3BEEOF 1180 s bY
evaporation ratio of the vegetables is_kept as.low a
9 or TEISMMenS thE OpenRg™r ?(f%ﬁ§%r§0ﬂ§ﬁFx§ﬁnfo@§§
r nore, dew formati.on_woul d not..oc _ ,
R e v S T Lo
ood r rvat i f e ' - i i T
R R s T e e R bt

%995%88%@5&9&&9&% 9RENING rdPiecd FBLRVER 28281RCEHOng
use the 20 vegetabl e chanber; because, only after

QRENEAL: A Pabs1 Bfy bherkt apber adeoitse 6pkRind R@tio of the
fresh-food conpartnment 3, the vegetables are ready to

Regtakele Qdhtanged N1, bynieadhi ag adrandat iy edghhe thent
front opening 15, and then the vegetable container 11
icpenphly ltedtousl idf aeedetbunthusntélre faakerfi Ananthmiary
of the 25 vegetables are facilitated in a nmanner sane
ascthegt Bkemoxnde IBhahdyotibe ofeddiabfieodsntorinehell and a
shelves 7 in the fresh-food chanber
partitioner plate 9, is set in a preset range. When the opening
ratio is kept 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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8. Alanp 32 is provided on a ceiling of the
fresh-food conpartnment 3. I[llumnation fromthe |anp
32 and visibility 5 is not enough for inside of the
veget abl e chanber 10 because, in the enbodi nent, the
veget abl es and chill chanbers 10 and 13 are arranged
at beneath of the shelves 7 and partitioner wall 9 in
the fresh-food conpartnent 3. Thus, as shown in Fig.

3, an illumnation lanp 33 formed of high-1umn nance
LED or the 10 like is arranged on rear-face wall of

ankeowie gEttdls BoedmAbdhe Algelades b 1 P Aatl 1998 dBrer

the vegetable container 11. In an occasion of absence

egerb & Chaer 10 apul 4 hat b6 Tade, baoauSe. . ro
openﬁhdiﬂF’éﬁelFIBﬁ%%¥ 5Ps GCﬁﬂ}fn%homﬁﬁg mﬁofh food
e A T
AR T I B e g

IEQQlfresﬁﬁgg%§b|%hghﬂﬁkﬁ%blésbyﬁdQﬁﬁﬂl”@§&mﬁﬁﬁﬁ§ol£hd

conpartnent 3. By presence of the
14 1y Q@L&Q&ecﬁ aPelesdh dMehe ML Rehieyed LReuwgNoner

attention on the vegetabl e chanber 10 and sufficient

Vi si biily e efctheryegebab @Snenthuls, THeSAGE howafin Fig.
freshness of the vegetables nay be nade on basis of

yj sual 11 apean3ncemds3 Goeued oeriunequsiheavé NFLawayhe
of sone of the vegetables for an excessively |ong
tixee.i 25 rkbngde dnl kaarndddomwalanpt 334 yeaet@ngedhatber
hei ght of 14 77-120cmfromthe floor, the vegetable
thaxbes 10 umsnite umsndeegf the vegetable container 11. 1In
an occasion of absence of the illumination lamp 33, enough
attention on the vegetable chamber 10 would not be made because
opening df the flapper doors 6 will show up whole parts in the
fresh-food compartment 3; in view of the average height of the
eye 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 theillumination lamp
33, there are achieved enough attentionon the vegetable chamber
10 and sufficient visibility of 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



10

directly by the illumnation anp 33 and indirectly by
alight transmtting through the partitioner plate 9.
Thus, the attention is automatically focused on

i nside of the vegetable 5 chanber 10 and visually
obt ai nable information fromthe vegetables in the
chanber will be increased as to facilitate the
managi ng of freshness of the vegetables. Position of

t he iIIunination lanp 33 is not necessarily be on the
rear-face of the fresh-food chanber and may be

dri - Gt fﬁ%{ﬁ*ah%\ﬁami’f’y FRe VemamP s %?@H‘W&lrl%o Josr”oldlmfﬁné‘ﬁﬁd
t f th tIt The

BRFEGFTy B ot f fw'rga'ea%zesam%%s% & iipeekto i e

h h ' h nhod d

ttr%%sﬁlig&]mpng%q:ﬁ%:g% h t S I E 1?1 eneroélﬁln%nt 9an Flr ey k%%e

onein res ¢o0 and the ézer
3 I
t%anen%@n 187§ qﬁ%}%&%legiﬁy f%ck@{:&é %?nggrgéfla e’ooﬁscﬂ%eveedéeec%%le

% IRELST RE: aﬁdh%tsu%lgW' ?B'tQanP@lré'Iﬂﬂﬂ@Jat‘i‘@h' b rhne

at partitions insi a heat-i1nsulator casing (2)

'v%b@tébiésesilﬂ Ex@@%%%@@r»mqnbe(ﬁ)cr%rasteepa@lt@ef@&dnt%te
af reezer conpartnent (5) on bottom side; a vegetable

OBt RINRYingldy riBahndss dkr angedgenabtd onpparti oaf ot hde
fresh-food conpartnent (3) as to forma vegetabl e
chaoherafild) 1amgn33 cieymaker ne &dwayden v(3d )on aneakdd- faky
freezer chanber (18) and a freezer chanber (19), into
whilthof hehd rfeezker f caimparhbent arf{d maysbd Corpariyht +lodet and
a manner that the icemaker chanber (17) and the
dexicthany fideewetlshanier £d8) reréianrangéde pastitarew
the heat-insulating partitioner wall (4) on

il@ageby- sifie 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 aparallel arrangement, as needless tomention.
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arrangenent with each other and that the freezer
chanmber (19) is arranged at bel ow of the icenmaker and
auxiliary freezer 15 chanbers; a fresh-food cool er
(22) anda fan (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
conpartnent (5) ; a controller configured to
alternately switch betweenci2®méresh-food cooling
operation and freezer cooling operation, that are

respeqgtivel y f&frthgastdng( i) @l irgiid ger asbttantheating
fresh-food cooler (22) and to the freezer cooler (23),

gagd lgloﬁngaﬂqtﬁiﬂEﬁat@%ﬂﬁﬁtﬁéﬂg1ﬁ§idébﬁ&¥h@btngn@Ulator

coo?ed alr in fresh-food conmpartnment (3) even
Qyéiﬁg ;ﬂe H&e2eE el 'fB%dzéoﬂﬁﬁi%éHE £9) t&@ttéﬁ @slde and

on t resh-food cool er is nelted 16 and

‘inres%he % Od §£@(H§Ht Q'Sr c%lz)bo'tl_ Bgudéj_{:&éj Ian\}@gé@&)le container

onpart ment front opening (15)

L h\é%geﬁgbla?fh %@St ene%y:)com gg]z%\ftt,] o) k@rﬁ)é 23esh- food

so t air ntroduced 5 into
the veget a

& 11 h
4B LB P 50 e A han BB L o g
th d b { t
BT hg %ﬂwaﬁal CHFbOgR Y %%’ eeelg,?c Sl (@8] ¢he Phreezer
(33 10,2 di |
SBEHREF el (1A SR G0nen Eln e ra%%%sggﬁ? SRR T o)

are assuned as defined etabl e conta
Pauyihhanadpdt & PRORRF g%]amf fREmber, (17) and the
opening ratio that is an areal ratlo of the front

%E%hlh@ry 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

16



10

15

20

25

(15) to total of said all-around contour faces is in a
range 15 of 10-350. 3. A refrigerator according to
claim1 or 2, wherein the front opening (15) is

defi ned by an upper and bottom fringes and by

ri ght-hand and | eft-hand side fringes that are
inclined so that 20 the upper fringe is

rearwar dl yposi ti onedt hant hebottonfringe. 4. A
safirigaiaiatt acdetdinegl borclaiimtioduc2d wheoeilre firemst - food
openi ng of the fresh-food compartnent (3) is closed by
domphitmehtf l(appeandoors (6) in a French-door
arrangenent. 25 17 5. A refrigerator conprising: a

fresh-§ qagbrpomptireNt (1(53) oft Rale Weg@itaIged ot dieprat(11) ,
inside of a heat-insulator casing (2) ; a vegetable

QHEEE' ekebtlds b@hé@s@r&%&@ﬂe%m&é@éﬂ Bakt i s A driRiuced
fresh-food conpartrment (3); a front opening (15) that

§n{:§ {14 FRd @B bl 0Rbn 84 f8e £ (11heaM@UetAD| ®na9N4 Bt 8€Topening
11) and nmaintains at |east a portion of the front

a'cﬁi@o{"f dheovegrt abl & CANRIRRHaLt et (8) kephe GRRRRG b1 es

s at e; a heat-lnsu ating partitioner mall (4) that

%t r{eéapstéfrg o d&g e bt ngy %Qéhf 10644 through

fre onpartnment ( and a freezer

ggakgggngpggédogggﬁggg Sﬁhgg (38) i cenaker chanber

auxi chanber (18) that are
arranged just below the heat-insulating partitioner
wall (4) on side by si de arrangenent wi th each other;

the_freezer ch %} arr ng%%bat hel of
?heAiggﬁﬁ%gFrg 8raﬁf| %#ng CTF %Cha St 4 1 Grouna
fresh-foaqd cool (22 dafan (2

contour faces o a o)< gggure gre (asgumeci1 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

the upper fringe isrearwardlypositionedthanthebottomfringe.

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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are for cooling the fresh-food conpartnent (3) ; and a
freezer cooler (23) and a fan (25) that are for
cooling the freezer conpartnment (5); wherein the

i nside of the heat-insulator casing (2) is 20 divided
into four separate parts that are the fresh-food
conpartnent (3), the icemaker chanber (17), the
auxiliary freezer chanber (18) and the freezer

Lhanbek ri-iYeratdnd canbiaBti ngepanitrgsaf feaahcohpaatsent (3)
four separate parts is closed by a door separate with

dhat f0L,0Lhglecbanbep QF LosMdE tdreRt headidbufldtbRetasing
conprising a“controller configured to alternately 18

?W I hv@% feshifeed (£opliHag PpAERRBBH bot tom part
reezer tooling operatlon that are respectlvely for

§1 16l I QR cofBbilABhan(a) 9 Lherdie (15) that

e freezer cooler (23

ksee]P?é&%cﬁtarpreS% é%@ toly v%lgr %&)@L | RGn aQBe%oQIZL%i and

conpartnen even duri ng th

f
MR TR 1698 %5}9%3& FRR 1060 2, bEhe vegetable
noi st ened ntr

f d.
%ﬁrpawﬁ@n?léé) ‘gha < REC AP Ehe %t*éztﬁ ;‘8 eh%gn BPygRting
, 6. A t di t I
émle%mom fwéiﬁ“ﬂéra Fiar A Jsé’nsﬁai' '3 gigpide  of
vol une capacit df t
BFat pensy %ﬁ&%@%l&ﬁ% 'th%%&[h@ PRERi e gnt"dvp%rn%%eq‘%t
of flapper doors (6) in a French-door, arran enen

WA AP 2T EPBPRERABREr(O2 fANBRF Lo P A% 1 a%“?ﬁt‘%ﬂ?%amber

freezer
(17) and an auxiliary freezer chamber (18) that are arranged

just below the heat-insulating partitioner wall (4) on
side-by-side arrangement with each other; the freezer chamber
(19) that is arranged at below of the icemaker and auxiliary
freezer chambers; a fresh-food cooler (22) and a 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);

wherein the inside of the heat-insulator casing (2) is
divided into four separate parts that are the fresh-food
compartment (3), the icemaker chamber (17), the auxiliary
freezer chamber (18) and the freezer chamber (19); and a front
opening of each of said four separate parts is closed by a door
separate with that for other chamber or compartment; and

further comprisingacontroller configuredtoalternately
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chanber (18) and the freezer chanber (19) is in a

drawer construction. 7. Arefrigerator according to
claimb5, wherein top part of 20 the fresh-food
conpartnent (3) is arranged with a plurality of

shelves (7) to be used as a fresh-food chanber (8) and
bottom part of the fresh-food conpartnment (3) is
partitioned fromthe fresh-food chanber (8) by a

paltdi beneeeplfates-Fpodnnahingopépahidnendaf reezer cooling
transparent resin and serves also as a shelf, to 25
desratei aeparcake space wisgredtowdlhe fert idioeeripyatidow of
(9); the 19 vegetable container (11) is arranged in

S&f th Gepatate IprcErebh-fopm acubget abt e aalthndethelByeezer
; and an illumnation lanp (33) is arranged on

d&stef a28 )Wabhaolo kkepvegehiabhg wmimrhar (£40)fora8ikoulating
|Ilun1nate i nside of the vegetable container (11). 5

S AodELd i geF alPrRC GGG dodl ebaipar-Emetdter(8i Net’Ba during
illumnation lanp (33) is arranged at a hei ght of

e 1M S eBL 1L R é%QPétléﬁ%d R@aitNE1E8t Un R fresh-food

veget abl e cont ai nér i's [ lum nated directly by
o5t |4 nat h@ﬁté@%ﬁ%@guﬁegn%%dﬂér%‘d EXQY:@S h.hggbduced
transmtting through e partitionerplate (9)

140F chiee dldé’%‘l ﬁA@d ?Em&ﬁ%t&%%%hd )Oggd%?%%@hé %getable

I'S" opene erator according to claim?7

f her 0 sing 15 a chill chanber (13) , mhlch is
&mé %p%%dpP%ja tenperature range of about OIC to
-SOC and is arranged at bottommpst part of the

fresh- food conpartnent (3) as partitioned from ot her

é)ar A refrlgerator according to claim 5, wherein the fresh-food
compartment (3) has largest volume capacity among said four
parts; front opening of the fresh-food compartment (3) is closed
by a pair of flapper doors (6) in a French-door arrangement;
and each of the icemaker chamber (17), the auxiliary freezer
chamber (18) and the freezer chamber (19) is in a drawer

construction.

7. A refrigerator according to claim 5, wherein top part of
the fresh-food compartment (3) is arranged with a plurality
of shelves (7) to be used as a fresh-food chamber (8) and bottom
part of the fresh-food compartment (3) is partitioned from the
fresh-food chamber (8) by a partitioner plate (9), which is
formed of a transparent resin and serves also as a shelf, to

form a separate space at below the partitioner plate (9); the
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the fresh-food conpartnent (3) by a partitioner plate

(12) that serves as bottomwall of the vegetable

chanber (10); and 20 the chill chanber 13 is cooled to

a tenperature lower than those in other parts of the
fresh-food conpartnent (3), by introducing air that

has been circulated in the fresh-food conpartnent (3)

and in sanme tine by directly introducing a portion of
‘aége(tdtﬂ?le hasnfatste be€lll cdd ed dangdte ifir eehdf segareskeppace
25 (22). 20

to form a vegetable chamber (10); and an illumination lamp (33)
is arranged on rear-face wall of the vegetable chamber (10)

as to illuminate inside of the vegetable container (11).

8. A refrigerator according to claim 7, wherein the
illumination lamp (33) is arranged at a height of 77-120cm from
the floor; and the inside of the vegetable container (11) is
illuminated directly by the illumination lamp (33) and
indirectlybyalight transmittingthroughthepartitionerplate
(9) at a time the door (6) of the fresh-food compartment (3)

is opened.

9. A refrigerator according to claim 7, further comprising
a chill chamber (13), which ismaintained in a temperature range
of about 0°C to -3°C and is arranged at bottommost part of the
fresh-food compartment (3) as partitioned from other part of
the fresh-food compartment (3) by a partitioner plate (12) that
serves as bottom wall of the vegetable chamber (10); and

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
portionof air that has just been cooled by the fresh-food cooler
(22) .

20



