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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 conmpartnment. 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 environnent, refriggrgpi circuit is constructed
such that the fresh-food &§TPaPTE ment incl uding the
fresh-food and vegetable chanbers is cooled by a
fresh-food cool er, evaporation tenperature of which
IS set as reIathgL%nﬂj%hb whil e the freezer
conpartnent i ncludihg the Freezer ana I cemaker

c hanbe’fl?e @ngngi%r?réf @B W ea §M<}e§%ﬁ%glr%a%ﬁgt€eé'pair§te
cool ed by a freezer cooler, evaporation tenpérature

of o GNrd SH 3@t vasy I@rak i a8l Fob@Wind SePSS At Eof@lments
respective for the fresh-food and the freezer coolers

A% 18] BEY BPE de g ASD elSdH thai ne e hih eefeisi- €86 cOhp LARenAY
cycle is inproved. Mreover, humdity in the

f r esh- iookh2Qdomareretdrs s £ Keplgeas lhinghcasciaykeepch
freshness of foods for a long period. In view of
elastnessrofonsespedtivass tremgrehanbaas Nast ceanetaialized
arrange the fresh-food chanber at top, which is npbst
f requers | Wi tls edrands haset adgestdsvol dnestapaei cynmegydal
the vegetabl e chanber at beneath of the fresh-food
chRifFenment, \WeifF egerrnt FebezErt Eharberrictad ParyElabrihe
bottom of the 1 refrigerator. |Ina proposed
aFJf%ﬁ{g—gﬁgﬁtco&pafﬁréeqteﬁp?w%{go;ge’ fresh-food and vegetable

chambers is cooled by a fresh-food cooler, evaporation
temperatureofwhichissetasrelativelyhigh, while the freezer
compartment including the freezer and icemaker chambers and
a temperature-switchable chamber is cooled by a freezer cooler,
evaporation temperature of which is set as relatively low.
Separate fans respective for the fresh-food and the freezer
coolers arearranged. 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. In 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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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

d he f f I
R S R e S o
t f d trolli
I R e e T
I t Th
S%%g%%%rm?%%%sf‘%%a%{ S o o L

| ifgraedi gt v@szagmlea%hwbﬁp% 'tﬁ %@r ggar&%&t allio

a 15 tenperature sane wt Rer than t of the

f reshntoqdchasbersiAds 40€ J@r. a?(lmleeseeaﬂlsj—éo%lll&@@tmélﬂ{
preferably at humdity of 80-90% as to be f fo

prE@sgayas iiteat pﬁﬁ@qtcakah&s.ap}s&qca&@mmo\t\/@b@l&@fﬁz;fz@r for
bl owi ng and circulating of air that is cool ed

respeplevelly dyethegdrash- flooch andnhkr 8820016091 ®123, one
are operated 20 respectively during the fresh-food

c eoltilpg popepattherhand-tdeva freezesneatking thpeirashoficod
The fan for the fresh-food conpartnent is rotated
everldur g thiee otheezartledobbny opeartat itbneeasmyt vabebtis
frost attached on the fresh-food cooler and to send
cGEPBachet tende AugezT 60068 mBndtapndrol hiny flAgnade such
fresh-food 25 conmpartnent. In this way, humdities in

t FBafr SEHFYBE thatser PeoveaT ftrﬁéhv%%féi §BPEIRhQREERTION

ara%dk%?gezaesr Ig:ogming 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 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 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 arrangenent is placed on a shelf

onbot tonpartof the fresh-food conpartnent; as shown
in JP-1993(HO5) - 157429A (Japan's patent application
publicati on No. HOS-157429). As for the refrigerator
proposed by the JP-2001-037042A, 10 inside of the
@g‘gt’%{’(ﬁ geghpais Ghemhst AficewsBF e2tii@ds a dr awer

door is opened, which is exclusively for the ve ta%e
chanberomante i osre iR Fe b 's é’e\‘f*élgéF Bree ot ﬁg‘na

ex%%%%ﬁst\zgi “ivﬁeﬁg‘%tr‘?gb%ﬁe%acr%%ﬁp »d roSrt FraBl s tober
P- 1993( HO5).-.1 7429A
cf‘%‘ggrswes yFE?ﬁeerveeséﬁé? é e g(:hon ai ner I%gdglnpgn efd such

PR dor30d ey gé%f ORot il 10e GPOLAY aﬂan@&%nt

moi st ure ermsa mIS arranged as

C?Q%a‘i‘%e& he. by dih Yor e WS- O¢ %Pré*%—&%@d\’:@ﬁﬁ&?@tle%t

container, there are required two steps of

PEOCEAMRES: TPOPESH ighsh hes§i2npesagnors panshtPubbi Nkt 120
out the vegetable container. In otherw se, there have

bgep1 cenaencival ized 15redbsj gerators having an
arrangenent that: front opening of the vegetable

cont ai perforntiae t¢ amivferakoapgepentd bg wleosed 0and0 3 heipa,
opened up; by switching a state of a cover |lid as to

i b bdkeio€ t2e Wrgeshbl e chbmbeoliedodi vidwiod eomlfepom dirver
vegetable container. 3 In this way, either of cooling
addox usbéurpect wriypbnis psclusively for the vegetable chamber

and is attached to a vegetable container. Thus, some vegetables
may easily be left away for an excessively long time. As for
the refrigerator proposed by the JP-1993(HO05)-157429A,
enhanced closeness of the vegetable container leads to high
humidity and dew formation within the container; and thus, a
moisture permeable filmis 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 Dbeen 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 1lid 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
hi gh humdity in the vegetable chanber 10 as to curb
dFyi Rt Dfvahe Sidgeralbfe$oamhdnAchieve THRG- toifm§1rl¥é§%| hg
of their freshness. PBrief Sunnar%%of the I nvention_ A

rg{ﬁ%éﬁ@rbyO]se}eﬁ%tJ[olr]\lgﬁtthns‘% PF € Ve, &8R- f 382
I 22 f h-f

PR uTie aElpndrk PO Gy PR, PR b R ntment

2,901 LAl Leroi6OnfLouT eg, ko I pal sy SIS belunsi

fres 511 NG operati on and  freezer Coo

oggfl%fﬂgogotﬂh@g Ak eﬁh??rﬁ;e% hVehy deor fghﬁfc‘itohngltﬁ PWhe

rrgerant tot food cool er

tbg eggﬁy%zggngggﬂéy' (23), and to keep rotating a fan
for 20 circulating of cooled air in the

fr eS_h tRod KoBparidBbvé )it evestindd kpgrddieitbeezRiking
cooling operation; and a vegetable container (11)

t batanbSuardfangede §d Atdscrn pad Erof thbecheesitd eattainer
conpartment (3) and has a front opening (15), which is
kepd inasnrepenedto XeeByhilghehwaliov ey ithuehd vegeirbdasehanver
hum dity within the 4 fresh-food conpartnent,
hasitdicuybidnyiheo¢ &getvabk ealelmstaidrrthieve 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 1is 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 a mhlch a alr of f| apper doors on the

f FéSARF Y 688%5 ‘%?ént h?%l%la&néa the geggraylegcontainer

schenmat i e V|§$/of a.vegetable  cha

mrﬁﬁﬁg%%eﬁfﬁﬁgh T LB TR T O Appear8at o7F BRgR- 1,10

é%me tﬁﬁi Chena h% %IIU Qkk% Ei a refrlg%@g@%able
circuit 5 *hé refrlgera or 95t |g

S5(@h2{ - a,;te A grfogfekogémgéraacmef Lom4 hﬁcm%g,%t %BL@; time

container Inre S opening wt respect

a@re@EQVQQuHI%@eghgfvég@fagmépe defined by the
veget abl e cont ai ner; d Fig. 6 is a graph show ng

var ymﬁgefebb@ehﬁldﬁobst HhE sRrhet ention sl Bhdeanendggce
of the variations of the vegetable container shown in

Fi gs. 3(ig)- b(1h .2 Petaited descohpt ivaRwobsthe ety gatd i
In follow ng, an enbodi nent of the invention will be
exyil ahnedbddindepenternce iupenttdre drawi ngs. Fig. 1
shows a 25 vertical sectional view of a refrigerator;
and Fi giig2 ghosns fBoht ontewiodwtind tdfeipefaigerdt 8igatl,
a state a pair of flapper

showing a stateat whichapair of 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. 4isaschematicillustrationofarefrigerantcircuit
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



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
artment 5 on bottom sjide. 10 Front openln of the

fr SRt B @6@%%%%??%01{ Gthe SAtGsadPhyF & pS%?PRﬁr

in_a French-door, arr

d t.
RS SRk Rt Al oTpar STt SF o Hetrl dErator
f t. . whi.,ch
Wrteoﬁd@ 100w |?1§?§ O P vEDBRLE M C RS BRAANEED: -

hé}lvela%glﬁsy dsel %o{:.ttﬁfgﬁée%gf :HJ%%P c%sgﬁg&v@ﬁner sirﬁg

constructi on; t om

I%ﬂaamegelﬂ%dma@o@ %@ampefrﬁtl@aebé@s&% %eag@&g %th Onner

-3C, by a partitioner plate 9 that 1s forned

t raRIpat aRk 1h83H8 o raRE n2QEY eSS 1Al 30 ras sdng el fpa%ttltloned
bottom of the fresh-food chanber 3 and by a

pasyt iat heRerifateidd phatitsenvesvals ot tam waldreeh- 388
the veget abl e chanber 10. The vegetabl e container 11

| scgipapederas 3smowsp sNdé hed Ppersqpeat compariteanofs & got Som

and is a vessel forned of; a lowrise front wall 1l a

10

15

20

25

ofsigieal | vertical dinension, a rear wall |1Db,
right-hand and left-hand side walls Ilc and a bottom
wal | | [Eronzsoreniay pd Hee dpenedfand gppearigictds anid &p be
upper part of front 6 side. Aretainer rail franme is
atq]@@ﬁg@yﬁpm%ﬁ f}hwwocgécﬁln a 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 —3°C;
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 view of Fig. 3, and is a vessel formed of; a low-rise
front wall 1lla of small vertical dimension, a rear wall 1lb,
right-hand and left-hand side walls 1lc 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.

Waéfie t he WRigenghl & idoftainef aftaraed eenaniace BF@?&P

position in the fresh-food conpartnment 3, upper side

OPPLHRE WEGETEIIG Ceniaf Herre] oide aiad%éd“o‘_%/ apgo Tun in
tit | ate 9 t th bI h
avont i < Eﬁ%ﬁw 28%F SR BmEE o i € GadT Bf ehe
at th 5
FRAE G SRR
S fI ea lﬁq%ggtcasg gseht I RQaE—el%es%%g Ff%s&PQtZ of Iﬂ hﬁns

top rrnge et ween rearvvar y I nc rned

fWa e&leo@e%'éggﬁl@%otn%agﬂer tlrie 1§' g%};%ﬁ"tleé I!.:]!‘&n tﬁe inner

item container 16 1s provid | ef t - hand- si de

p%ratshﬁ’@ ofy Lhe Jegetableiceptalinerrides and the rdd1s 14,
smail-itemcontainer 16 is supported as hung, at only

| tis alefihehand-si e el 1yns Bidaneein GfroaantédeveFecoivn
arail formed on inner face of |eft-hand side wal

| lagd 5O @&ssillg balfeeelwr. slidable in front-rear
direction. In the freezer conpartnent 5, arranged are
an i cemakerth®yeghaabbr cbrifawhechli $s eqehppedwitichpreset
aut omat edi cemaker mechanism 7 and an auxiliary

f reszeiorhantyer 18:shFiese eimpaAyémsnhrd 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 1llc, so as to be freely
slidable in front-rear direction.

In the freezer compartment 5, arranged are an icemaker

chamber 17, whichis equippedwith automated icemakermechanism,
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relatively small in volume and arr
heat - insulating partitioner wall
arrangenent wth each other, and

anged just bel ow t he
4 on side-by-side
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 same nmanner as
the two chanbers 17 and 18 on upper position and has

upper and |l ower containers 20a and 20b as parts of
t fed drRwRY= PN gdrBREST 18RS edl - ofTPﬁ%ef RAgRefr§ogre

rtments 3 and 5,

d f
CBRhCTrE| f%ﬁ:lgaamf r‘é@ﬁlmfeooadldan%f%ws?er borere 5

vﬂd 23 for ectlve conmparnt nent s.

5 wel | fans
e g resheer e a0 i e

C%E’Jcr?‘é by ttﬂ%g &?st%ﬁh‘?:t%ﬁ
an

nents respectlve

2§ut5b5ﬁ&%ﬂkﬂﬁﬁ§¥?&dd%@OQ%ﬁgﬁtSIBQ

SR S TAC SR
fﬁ%%@l&Q@Qesé%KLmbers

freezer ctoolers 22 and 23 are arranged in a
rehe i geLaat c&dpfaqtamengls hbkostd at-ed, On dhbfbed 19 Phat is

which on outlet port of a conpres

sor 27 that is

apl asgedsonudald omaodrdvhe sefdig@eeat ah sbdyan@er as the

condenser 28 and a three-way val ve

29 for switching 20

f kowcabmbées 1 efahidger antupaee peelt il ynd bapepped and tdues

sequence. On an outlet port of th

e three-way val ve

28pnte frreesh2Peoghd CApi bk apyrt30 cdndht hérdfwees hr foogkment .

cooler 22 are serially connected

in this sequence;

and onOanwElert tbelfatespofoodinthiacelhetecomppr tyertise3 20d

a freezer capillary 31 and the fre

ezer cooler 23 are

25, sE1iPapRy eGRAEET&RILY ATE IF §reEeneeandOhf peteTofo ife s
freezer 8 cooler 23 is connected with an inlet port
O?Zt?ﬂg'gan%Fé§§6PeCtlve 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 the refrigerant are serially connected 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.

OQutlet of the freezer

14
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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 afresh-food
cool ing operation, flow of the refrigerant is

directed by the three-way valve_ 29, 10 to the
BBTET ot Gotr BB I e {RAST B gel At cgmoressor

N OB GHHFL R OBt CiaXbRAGe TOL8BrC Gt By ERET A
2 [ f - f : .
FPSEAT Gl Bl Segaran B ERaRbar o s JARE 0 G kel s

propeL-teperatures. The chill chanber 13 15 is cool ed
to a tenperature | ower than those in other parts of

the fresl-fi0od -GAYPAITRRIS 3 cBYed HIEQUUCLAY I%if&i%é@atnt
has been circulated in the fresh-food conpartnent 3

ane ddroyarBcé Wieh AYndi s eebh tatt@duek NG saPar tdans Rfw
air that has just been cooled by the fresh-food

coal &fe 22fridurang A teraazely e¢oahengrAh-gped alco0sr 2bhend
refrigerant is directly led into the freezer cooler
230 tas fireecber evaper as ed Dating pe€lrashvelod daWing operation,
tenperature. Air cooled to not higher than -200C is
sdrpwout thy refieifaratbis dd reheed bgeder tlangk g valve 29,
i cemaker chanbers 19 and 17 and so on, as to keep the
chramders eah-feepeet isre’ presbert toerpefnidarest iz vyRerated
controller conmpares a tenperature in the fresh-food 9
cORpALY rreP 1B theaf RESPWHOCH €ardteti #2 f r Bé% 1OOdRaHdh hert

and
exchange is 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. The
controller 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

aSOURRFREEn n3 oMY s B th e adwil P c hf #RF S%s C1o™nalde" héRd
d ti f th | [ |
A e TERgTHE Lot i T Sui TRnFAgd 1o

d wh d L f the f -food [
R T T LU R e
ok A8 ALSGESASROLLER BRI 0D 20D A e

SgﬁcgﬁﬁgraogurteQF*l a L ashheod cogker, 22 .has sbr estpand Be.

tenperature o out -30C even though refrigerant

dpgs Ratpfd owht RnQuaRhi tdhesfieehnia0d tepot Sfurdlde B ted
rotating the fan 24 in this state, cooled air in the

f reshsbeod- ghaphers ELkauso@l eRgnbde sf hesdhd00d RoLero°c

20" 22 and thus nelts the frost. Resultantly, cool ed
abfid By B@emp Ot atofreRitstue@bi hewasbhintgh ftbezer chamber
fresh-food chanber 8 and then into the vegetable
chardetonkB. atnidvhias way,c.i nshdstiafrutibe, tlegewabteing is
chanber 10 may be cool ed as | ow as about 20C, and
kmegs wirenaverageon efperatapcd ind AFCatboe heromes| awy ing
noi stened 25 air, humdities in the fresh-food and
veget akectHdmset sn@landfo Gxporbecdie a¥lHijmdass made

about 80% I n addition, when ve%gtables _
when duration of the fresh-food coodling operation has reached

15-20minutes andwhendurationof the freezer cooling operation
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 ZOC, and
keeps an average temperature of 4°C. Due to inflow of moistened

alr, 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

cant ai ner 11 1 The |n tors hav pcused attenti.on
tgl%t TS "ah 2 Ao & perl ‘meht @ 8‘? {fa‘?rﬁ/l HGST W eHERMRES

of_ _pr 5N en|n the vegetabl e contai ner
afrgn ﬁ%g’qg% ? Cay e IOFHgKb SVe degylggpg?ﬁaSIugh
hau Bg_tHe two separate coolers 22 and 23

respectlvely for the fresh-food and freezer

conpar tiRNhsn3q 80 45 & AR JRavh g &éﬁeg%t @el €s CQ?PPGJS

10 within the fresh-food conpartnent

shawsigavegelbablgoshelthof, vddboadiied id %eoeﬁﬁﬁﬂ& rl@t 4%
is 81% Fig. 5 (b) shows a vegetabl e cont ai ner

t hatr b8 Wit Wad@dniottlopane 8l lriafgo \Wal thedfe dt@ble container
partitioner plate 9 and has an opening for exposing

whHdl;etigft tthe o renhio sifden afre2(b @ thoxf rehapeyerdnd has rt fiee
opening ratio of 15.9% Fig. 5 (c) shows a vegetable
cownarheer 11 bavivegadl fsugnmbuopeny agedSirgrimbiieg thkafront
that of Fig. 5(b) and has the opening ratio of 12.6%
arfddrpPy. upWed) onsreng s sanre g et difleewa bt af rdre thmtainer 11.
al nost fully closed andhas the opening ratio of O.
5%hee9nﬁe%t<tﬁs é’é‘é’ﬁ épcwed Vegerabbe b5 Wost appérgadd an
IL %d% of vegetables were stored 11 in
tr? P@é tebP rl‘bfmaPﬁérFé%‘fr Pgeraig he Lrepape to
%the 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%. Byuseofeachof thevegetable

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 contai ner of Fig. 5(a), was 5. 7% for that of Fig.
5(b), was . 6% for that of Flg 5 (c) and was 0. 6%

Trgllr a%g%nsﬁ%eﬁ Bgim%ba%%)‘s?ﬁa%{ %1 f@kﬁgeﬁ%rg%geﬁétaaﬁ gge not
C%tagisgikg%gg ctov%rggaeg{: ta%lxefglg_.dr ol %%g?%nte%la orat osn ratlo

contal nér’ o I mum

' %s 5 %ﬁQE&tOfQjelgBE g@@gge %ff ’Elnaevé(&g:e-}b%@set% 9{d§ Sglglnal

he?-day storag no withering i1s observ

h%ﬁﬁf wakRRaGaPL Al nﬁﬁd%l&hﬁlyﬁa&r e <5§d@x9tformatlon
adopt abl e because abundant dew formation in 15 f

vegehahl L onf@i N0l cansesdevelapi R ofrdact &f 'aar@:ﬂglt
fungi in portions of dewdrops as well as

detrether atperinkAt ApPRAraRpesatidha@xperiiend. 7aeyeal vk
that the vegetabl es having been [ ost 10% or nore

t heintaméstafr @iqr 6 ferawkabd y7awifbhetredt andrnpt sgppd was
to be eaten. The experinment also reveal ed that, when

t e 620y &pat atfi By r at¢b ang et 66%ort hieetvefeiiabl &) .
are obviously good to be eaten in view of apparent
freshnésy. Basedoverht Rbgeing astfleg iopshimbetorry! ablewing
that the opening ratio of 35%or |less is enough for

| ¢igtha HeoPrddercrattipdRe bRIEHE R GFeICABIE 3N et 40s et e Heed
evaporation ratio after one-week preservation was as

| &% 2B8V%s €85 gront@daer 19f |theofher Mol dds Fhe joptipre in

t%e%%ggt %%hpgggégééXf%%gQ%getablesafterthe7 -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 asdeterioration in appearances.
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
conpartnents, 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 contaiper 11,
whi ch 8 SfRear@aidsrat b o SofPthdOr Foth i@hmgﬁgytw thin
total of §¢I-around contour faces of an iqg%i

1 orgll

r BB JRGEFANL DO TEfiSTed BYS SHEPTREREXBP2 con?gg%é?kffp
d titl | [ '
\6/1\%5%&%%&@0% t&ign\(rz“erg{,e%agﬁgs gf’orI 5’ tl%g% %;%%%6?5?3‘?&% pg?]chc? by

€ opening Tatio s Kep ess,

23%?%?? aévii%h%\ﬁ%i L. AfadkhBervagetahl es.iis ALt c@é]t_ir@c’\)’a%

|'ess. n the opening ratio 15 is kept at 10%
Ok 0D} & ccgjc?lenngfthtalt@Qny\_letg cBBY +9E GHE shTHER andPF ARG r

range of the opéning ratio is 10-35% which enables

9088pa PIRSEEY alHORaf RS bhe s rii Lot Gy WEtdRNneAtirThE the
vege?able contai ner 11 of the enbodi nent, which has a

wirdgkly t0p€ BeHp 4 Ftafin toPe tHEGL ABL 1 eldrgdy 10 est £asi aessditing
use the 20 vegetabl e chanber; because, only after
opasi hpexepatdoldigt beefdtapper aaorse ®dedinthetio of the
fresh-food conpartnment 3, the vegetables are ready to
beetaka@rn coutneaicham 1 1 bywhrichchs e arbahdatthe oufglyhet fieont
front opening 15; and then the vegetable container 11

i spepind ¢d tattali pLneddedouTdentohe fagesnof mranBaHtrary
of the 25 vegetables are facilitated in a nanner _sane
agechenqdlieanben defingadopUthcor egpert iGodsnbhi tqfe 11 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 ratioc 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 forned of high-Ium nance
LED or the 10 _like is arranged on rear-face wall  of
t#Re 965é’tfatﬁ}eefﬁ%%ﬁﬁrthelﬁlglg’etsoﬂlpItglﬁi RS2 TERST g8 Bper
t?e veget abl e container 11. In an occasion of absence
of*the illumnation [anp 33, enough attention on the
veget apl £ ch er. 10 woul d no .jrade becaus _
openi ﬁg f(;?mpf %gbflﬁa%%‘?l%gof’g % gmg}%%?hg\% E%gv\ﬁoﬁseh Food

f &Rpsaﬂ'tﬂlehl?%é?ég&@pfaftqgg &%ﬂogﬁé fI%EhE 3 ahd ¥iewi9fity

e ‘aver age the eye fromthe floor for

typigal . aNdH E8AUSRt QWQERLMSReOfpid1ehatied ¥ 1 ges Rk,
in Japan 1 s about 144cm which is higher not only

t handhenvsgatall erghaphpitablebuind ban mastarpatrs S1d RBnd
the fresh-food conpartnment 3. By presence of the

i Lbumdatki-ongdanp BOnd3:h Lifetke arelachi Evwed paotighoner
attention on the vegetabl e chanber 10 and sufficient
virsibiol it yhoffrebie- fregetadesmeiihids, Tramagnghowf in Fig.
freshness of the vegetables nay be nade on basis of
vBsual 1llappeatancdaas I feumdy ef gnbobgniredrienEhanythe
of sone of the vegetables for an excessively |ong

t iLihke 125 arfapged jon) Hﬁﬂraﬁaic@nwlihhrpfsghﬁsV%ﬂertéééédC%ml%?r
hei ght of 14 77-120cmfromthe floor, the vegetable
charaseEo 1id uaippteiingafept the Vegetabie 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 6f 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
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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
the illumnation lanp 33 is not necessarily be on the

ot T GRES REFAC AR A -1 BYY CRAc oot a5 AT S o7 CoRHBreS
C,rcu,plgﬁoytq}e PALL 00 glapng £ 1108 LEM G5 AN ane

I'I gera necessarl

t'&%n%%mgn t%'rg gﬁ ag§ ? %%ngﬁse& gnd m@/ b8,e

one In h the resh coo er 22 and the reezer

cQek8ht 2h qeeddt%m@t@é&m %c@gweg%@nee cﬁstl‘?@%g!g@@e?ole
to nention. 15 dains . Arefrigerator (1)

CQIRRbSE NG ankr eskuf ood 6B@Aﬁ{ab(132)1nff@!’:m$tfﬁﬁh £0d the
conpartnent (3) and a freezer cooler (23) for freezer
Corpathipbdd i65)he chaafost alllese cantbgisedst o fAcilitate
alternately switch between fresh-food cooling
opdeatarcyiagtd f feeziete OOk ithg opertabilen, thattaseof the
respectively for directing flow of refrigerant to the
f riddhnfioodicodbrp IP2)x and nayeskerify éezen Toolrerr-face
(23), and to keep rotating a fan (24) for circulating
ofwaddop ed-tai Frephtined chghbdnaddcBapdre mentiqig)y-hapd and
even during the freezer cooling operation; and a
vegétabred o/t vrhet or1ey treat P@fgﬁﬁaﬁéeﬁh%nPQ§6€Pb%@er

part of the fresh-food caonpartnent é%} and has a
fﬁHﬁFeo%enFﬂﬁ q%ﬁgfgeﬁfﬁin?lrgukgﬁﬁfth efrigerator 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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as opened. 15 2. A refrigerator according to claiml,
wherein all-around contour faces of a box figure are
assurmed 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 20 of 10-35% 3. A refrigerator according to
claim1 or 2, wherein the front opening (15) is

defi ned by an upper and boiton1fringes and by
right-hand and | eft-hand St4E*¥ringes that are

inclined so that 25 th fri.
| or ear viar 8l SHOSEER Rkt HanCRBBbL TN 1 fnfessh—fgod 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.

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 1l 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.
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