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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 ﬁebfﬁggiiPVSHa *PRemaker
chanber s andn%S ate Eﬁyat ée S chabl. e q?anber

t i
e Inv 100 re rl erator havin arate
cool e reezer coo evap at'ion gré?ﬁre

reg“%%%."rfs pSflyEy ff?%sf L%obliin %*?‘?%’reeziéﬁﬁ‘%%ﬂo °nts
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

ftbe@ogat Wy thsedr amts hased adgesidsvol uAescapasi tymmarthal
t he veget abl e chanber at beneath of the fresh-food

ehambenment, refrigerant circuit is constructed such that the
fresh-food compartment including the 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
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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25 while the freezer chanber is arranged on bottom of
the 1 refrigerator. Ina proposed arrangenent of the
refrigerators, an icemaker chanber and a nulti-stage
tenperature-sw tchabl e chanber, which have relatively
smal |l 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
FﬁﬁFH§e§?¢%601 BﬁﬁﬁﬂﬁﬂseéﬁgfaéﬁﬁméﬁtBéﬁ@edﬁﬂﬁﬁéeratorsr

ted to the fresh-food cooler
iR T2 Xrﬁla%f’@%"g%?nﬁlaf £He99 RFBBSYRN! FaPvé ke

t ed f I d controllin
CRGARELS b P e T TPL bl Detoitic fﬁggh%raargged
nd f zer .cool i operation. The
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a 15 tenperature sanme t han

ﬁQ%@ﬁ”’B@Eh@étfb@@ Egh@a@l@ %o.%@@%—!&’ﬂlﬁqes for

pre erably at humdity of 90% as to

pi:es@nvat i0na ofe rreget abb e SholWoin £ROSP-WBb €00 &F @1 f0r one
bl owi ng and circulating of air that is cool ed

reespectdorelof te thed-hashafioed saeinkreed €6 t608ES-food
areoperated 20 respectively during the fresh-food

coolliemganpetiat icheandut het gowezar taeothNg:-ORET ahi 0. is
The fan for the fresh-food

connected to the freezer cooler; and controlling is made such
that switching is made between fresh-food cooling operation
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 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 freezercoolingoperation
as tomelt 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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conpartment is rotated even during the freezer cooling
operation as to nelt frost attached on the fresh-food
cooler and to send cooled air that has a | ot of

noi sture, into the fresh-food 25 conpartnment. In this
way, hum dities in the fresh-food chanber 2 and the
veget abl e chanber are kept as high. Sone refrigerators
have been arranged such that the vegetable chanber is
pl aced within a single continuous chanber i ncluding
the fresh-food chanber. In nost of such 5

paflr threratoetebla viegeteabkeechertiaremiioh-a dr awer
arrangenent isplacedon a shelf onbottonpart of the

f r eshSpPBedredrpeatatont; hags SRewnarpanged such that the
JP-1993( HO5) - 157429A (Japan's patent_ application

BEBE TRt RATRET HDBL25942GYRIAS §HRItheCr efiioysr dtaaeer
géggosed by the JP-2001-037042 10 inside of the

EaHte CREnbEFePR AT vicBREBPE: unl dds BOdFaver Such
d .' d, which i | usi vely f th t abl
CRARDET==15d 1 & PPheRbY 64 10 8berhsl St AF hersonen
Thus, t.abl ' | ef.t f )
R L POR AR R o ABA Y ok ARG Tl U il

g%%%%di%?y;r N8od E’ﬁ&@)g—glfﬁﬂébjxl s &ét&[‘é“é&gfg%at ion

oseness of the veget e container leads to

?thg&ggnﬂp%OQeﬁ@gsqg&gggy]thhin the container; and
hus, a noisture perneable filmis arranged as to

contr@ls thechiredit Yera tEPrd b RREFY YR tIIE 2000t @ £n,
container, there are require

inside of the vegetable chamber is not viewable unless a drawer
door is opened, which is exclusively for the vegetable chamber
and is attached toavegetablecontainer. Thus, some vegetables
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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two steps of procedures---opening the flapper door,
and pulling 20 out the vegetable container. In

ot herwi se, there have been commerci al i zed
refrigerators having an arrangenment that: front
openi ng of the vegetable container in a drawer
arrangenent is closed and then opened up; by
switching a state of a cover lid as to introduce 25 or
shut out cooled air into or fromthe vegetable
container. 3 In this way, either of cooling and .
ébr bPrhY BRYdr 91 BT sOf pFeoting A hyiddrgcoitonrofinghés
state of the cover lid. Even in this arrangenent,
ﬁah?ﬂ%wqdnbif hs(?ltencééﬂnf%ah%oiﬁﬁ‘élet%ﬁ@e FQVeFslidw &gen

about . 55% it has heen difficult to achieve 5
&arﬂwg 26 5eROGke e PRy G tPﬁefﬁ‘”eWTfBPﬁa‘f?Wrtment

h I I

o' etV EF aeit | Cate aé”m%%gbee?rhyﬂéﬁﬁv S 5 & deve
le df h bl, t

Wﬂ*?%’ Sl TR Y AR rEAgap o bl

urb drying of the vegetabl es and
?g%%u%gﬁg§??ﬁ%£keeplng of their freshness. Brief

Sunna&ﬁ ?iedh Re LRventdwn Acrelfr, 1%%ﬁaE@rféE lE%%t? taking

i nvention conprises: a fresh -food cooler (2
fiheslhr 51006l €aERAGLIBH € 8D 2AA0F Borf fl?@%@a’jet%l@eeéont]aﬁner

(23) for freezer conpartnment (5) ; a controller
aaafingsdedttife to keep high humidity in the vegetable chamber
as tocurbdryingof the vegetables and achieve long-time keeping
of their freshness.
Brief Summary of the Invention

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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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
conpartnment (3) even during the freezer cooling
operation; and a vegetable container (11) that is
arranged on bottom part of the fresh-food conpartnent
(P SERECPAS FPPESHEN bpatiAg I L 15)n thi ¥RJ¢sridepEontainer
opened. 25 Bﬁlthe above, due to increase in humdity
WITERTASE e Sher FEeRRTIRAP CORPAF EmeHt ,1ShiifPHi2S hilght hen
veget abl e cont ai ner rranged in the fresh-food
Eﬁﬁﬁa%ﬁﬁﬁhtl stke :“%schfﬁﬁi VRISSHNE S it FhFt VRS e
t ool vegetables in the vegetable _container at a .
SPESET e brier At tir @ o TOTEERTBVE Tord: (1HEeTg Long-tine
' e ble. Brief Description of
?%E%ggég%%ﬁ?@ﬁiﬁégoyggﬁg%%vamﬁng Fig. 1is a vertica
SCChEOORIDAURN 0l 02 dLHHISEGLOL 1Ale,AN o8 MDRL ST ngT

the invention; Fig. 2 is a front viewo

refrigerataer;ofa Ridkeital 10-ShaWing;a,state ke Which &
pair of flapper doors on the fresh-food conpartnent

o epeBREodfidht 3£l 8ha ScherabhG perspective view of a
veget abl e

Fig. 2 is a front view of the refrigerator of Fig. 1,
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 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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chanber within the fresh-food conpartnent appeared on
Fig. 1, Fig. 4is a schematic illustration of a
refrigerant circuit 15 of the refrigerator of Fig. i;
Figs. 5(a)-5(d) are variations of and fromthe
vegetable container in respect of its opening with
respect to all-around faces of box shape defined by
t he vegetable container; and Fig. 6 is a graph show ng
varying extent of noisture 20 retention in dependence
of the variations of the vegetable container shown in
Frget Biay-of dPe peiaiIedtoéset i ptiteicor RHe odvEREPRAT
foll owi ng, an enbodi mrent of the invention will be
ecfearg. fod o BEpRrASRo S BT TERG B SRCRES: Regrigeracor

25 t I t I f a refrigerator;
TR BT e B T Lo b SERE BieH quraroReat

R Pl O R o B B Do ino

i's op rigeratd

I:E{I'gis he%tz lll§UPaOCQDS.[I rf%ghegllsi’lc(b btet%%%e h@ﬁ% oahter and inner
f To of ou ng,

heat - 1 nsul at or casing 2 1s er casl

'dHyﬁhgcgﬁkfﬁhéédéqgfgﬁgﬁeéﬂuyﬂsﬁﬁgEoigggléé%Jggmg%g%@gﬁhd

the outer and inner casing; and i1nside ©

heats ekl b of1 03%gNGa2t i 61 At kibh@ned 1 BY% 8 fresh-rood
heat -i nsul ating partitioner wall 4, into a fresh f ood

CRIFRRAeAt 330080b del £l artd cd bt eRzRk rEREPA Bt fom
on bottom side.
side.

Front opening of the fresh-food compartment 3 is to be
closedbyapairof flapper doors 6 in 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 bottomn,
whichisnmintainedjjlatemperaturerangeofaboutOOCto—GOC;
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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10 Front opening of the fresh-food conpartnent 3 is to
be <closed by a pair of flapper doors 6 in a
French-door arrangenment. The fresh-food conpartnent 3
is partitioned to: a fresh-food chanber 8 on top
part, which is arranged with a plurality of shelves
7; a vegetabl e chanber 10 having a vegetabl e contai ner
15 11 in a drawer construction; and a chill chanber 13
on bottom which is maintained in a tenperature range
of about 0Cto -3C, by a partitioner plate 9 that is
Soffed Pofetm ineansphl EHENE dsi At tafledsen wades| Sreast gach
shelf at bottomof the fresh-food chanber 3 and by a

?ﬁg?iiiétab(EP?ﬁgigz;€f§rh$ﬁiv€§k2§ZEFit%ﬁlfﬁ!EZ??”l26
fgogha%%r S4TERbIT | F SFhERo b, 3& FGar i&ﬁﬂ&ﬁ@%i@g ]%*
Fgghﬁ?f é@?ﬂ??&%ﬁ%gﬁgnﬁﬁaﬁ LN BBy M8t s
PP 0% 0 LD R 2 S A

YRRST L Pa bl 0Non @ 1900011 A L ALBLRCEd Alrion EANE ik

&F face of each e right-hand and
%fsﬁn?a% ST 9 oaleS LELi AS Qi URvdies ER@N 9@[15 14,

I rection over whole front-rear dinension of the

vegstailf cobtal per rrand, 3188khb1d4n sratt-aeiedqohed@ion
side wall 5 of the inner casing of the heat-insul ator

Gasl BY asiMy tH1Sedways. the vegetabl e container 11 is
supported fromthe inner

When the vegetable container 11 is pushed in to preset
position in the fresh-food compartment 3, 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 ina front-rear position receded from that of the top fringe,
and at between rearwardly inclined fringes on front parts of
the side walls 11lc. 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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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
When the vegetabl e container 11 is pushed in to preset
position in the fresh-food conpartnent 3, upper side
of the vegetable container 11 is closed by the
partitioner plate 9 on top of the vegetabl e chanber
10. A front opening 15 is formed in this state, at
between a top fringe of the lowrise front 15 wall |la
aRd anf @Bml%%mﬁg%re&rzetrh@ﬁapﬁrt L8ner THe3t eClPmBfHSc R e
is.in a front-rear position receded frgn1that of the
FGba t15gk, S™%nd &t BetitBen aPSaﬁﬁéﬁBP? |H8FFné’&low the

ges_on front

RAFTI T t&&ﬁtp&rﬁé?la%ewaﬁf g\?noseldi B8 F‘é?% Shethaeneas
%O%fx'e%% ocgtl}en:e vecggtrg n,s %qtc e %]a’we?‘ po b%qzu led
o RuoLS BE s

em Cont Al ner i's sup

o'ﬁ% aloﬁ{ﬂu@ﬁ‘gge 81 45, £09, | Fggrgt g?@{er AQEaQ&GEBé%’&( ITb%'}s,

orne on I nner eft sl de wa

Itlhe 50 A% Eem;[b&&re%ecl ¥ nstddabkeed L f EARNELLED that is
di rection. he freezer conpartnent 5, arranged are

Al sbeaypkehct &P i6hARahd 7, e RehsedUhPREEd Waider as the
aut omat ed i cenaker nechani sm and an auxiliary

frveazempeRantyesnd 8s ohhese: €pasbercss af®nhak @lodki \eeldyl ower
small in volunme and arranged just bel ow the

eatainstd at0angnpardh taoneirtwabk dhomirsivede- byrsigigent .
arr angenent

On rear of the fresh-food and freezer compartments 3 and
5, arranged respectively are a fresh~-food and freezer coolers
22 and 23 for respective 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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with 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 S
makes a freezer chanber 19 that is also constructed
in a drawer arrangenent in same manner as the two
chanbers 17 and 18 on upper position and has upper and
| oner containers 20a and 20b as parts of the drawer
arrangenent 10 On rear of the fresh-food and freezer
artnments 3 and 5, arranged reggectlvely are a

FPB L fobd SafdM e e Y iEBof o rd L esoPghY %%T*%rzompressor
t 4 2
e R R

?gsp‘%%t . vzﬁ "Tefids crBYy2nh 191 SRIPRLL TS L Re WMk e

gggﬁgr gye fresh food and freezer coolers 22 and 23
are arranged in a refrigerant «circuit 21 illustrated

on Fi gy edenddi-Waich o oytd et PRt £ Oy o2 ME§§§<§Hra%7c

that is arranged on bottom of the refrigerator ody,

AnCONAenSaEe 48 tand @t Breemay.cxalye &9 19 rtoswﬂeelal N%w
20 flow of the refrigerant are serially connected in

blfi the egEenf:antQN @rteh ote POk fREshheoddhEseravy2 and
valve 29, a fresh-food capillary 30 and the

frbash-freedeec@obeer 22 . ammrseriatdeshcannachbeting GpdtdtSion,
sequence; and on another outlet port of the three-way
vabveo 28he aeffrégzesntcapidimcyedlbante ttheckreezenlve 29,
cooler 23 are 25 serially connected in this sequence.
OotthetLaeisht-feofl reeker 22 8o that the refrigerant is evaporated

mestly within the fresh-food cooler 22. Air cooled with heat
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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cooler 23 is connected with an inlet port of the
conpressor 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
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
FRR 3 GEIeaY T 3'ysmaw3eﬁéw&hb3hﬁ el hrdeARay Sharer 3¢, #pd
to the fresh-food cogler 22 so that the refrigerant is

B EpDr St Wt CHBEST oWt PR R HPesiifood codl eprigplier
A ! i th heat h i 1t out the f
L7 b 1o PPEERETboll | Rorthar et S AL T & KURTt hEe
tresh- d table ch 0 1o thei

B Eh o R irag S ARTTREL P e el il

%:}&gﬁﬁggﬁﬁe}a{%%hg%@ibég&&éi%%& éé‘aggggét Pafb e Fure .

ood conpart nent Intr ucing air that

bas e@%ﬁgles:itrh%umf%in@ the.hie eshnfoednsompartnBite 3 e
and y

In sane tine directly introducing a portion of

B.S/ra ts@ﬂtsop% thét fpe?s%lfoeeoém @h@ecﬂ‘oﬁn%éhéé Q.%% as OOC

cooler 22. During a freezer cooling 20 operation, the

b8l WwhefhaRinpks athF €8t yct by Akonddei f tReZ ez 0 Blber
23, as to be evaporated at a relatively | ow

tenpetatdl &s 18irag0oaofd .t ametnbi-ghes, tdwan sw20OG P is
sent out by the fan 25 to the freezer and the
medaakem chaabéss dO thrdcddland operehjon becomes as long
as a preset time length. For example, the switching is made
when duration of the fresh-food cooling operation has reached
15-20minutes and when durationof 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°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

10
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as to keep the chanbers at respective preset
tenperatures. 25 The controller conpares a tenperature
in the fresh-food 9 conpartnment 3, mainly with that

in freezer chanber 19, and 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
low as a preset tenperature. For exanple, the

SV PERPHY 2P s HHY & Swiit ta 8P e npdat it & ey et el Vepgtables
sensor in the fresh-food chanber 8 becomes as | ow as.
G S sdithen-a Hoehptt OF ¥ dePECt By JatE EREEREF 7St rboh
freezeg gchanber 19 becones as |ow as -200C. In

ot érwiseé, the switching is 10 nmade when duration of
the c i 2rati.gn c S | on as pr eset

e s A s g R Le S g R

Qiirs%ti.bggi&g J§%a£>5§§hf1fc9rpge&%g!ﬁﬁ>fgs qgleq:ﬁgl tnﬁjzesr 10 are

reached 15-20 m nutes an duration o

Fa8828N G0} A QRSF 8blPThg HaSi J 62¢Red, 301401 M-BHE £5ner
15 At during the freezer cooling operation, surface o

tihe thiesh,foaditeeodernn22rhas f f1ostrrafd SbdneiBef Ay ene
of about -30C even though refrigerant does not fl ow

tduneughet e toested00dsucolRfind2ar&Y inetating thkerfan:
24 in this state, cooled air in the fresh-food

chaifberugdaows opbongyd hedfaiasbné oed 1606t ahe28o22 iare 11 .
thus nelts the frost. Resultantly, cooled air having

The inventors have focused attention to this, and made an
experiment of varying in manners of providing the opening 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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| ot of noisture flows through the fresh-food chanber 8
and then into the vegetable chanber 10. In this way,

i nside of the vegetable chanber 10 may be cool ed as

| ow as about 20C, and keeps an average tenperature of
40C. Due to inflow of noistened 25 air, humdities in
the fresh-food and vegetable chanbers 8 and 10 10
becone as high as about 80% In addition, when
vegetables are stored, due to vapors fromthose,

hum dity bec s as high as 90-95% The humdity in
i CUBGEEABIAP (ohERBET=1 0 Tad hiel 11 e 78 aF o5F patitahc gtot
vapors from ve etagLe in thedchanbeg 10 are garieqj
W PTAM Y of Y Opdti Y TarToders 1 Akt FBGePRpraton ratio
o j_ner s that is, aratio of an. area of, the.

b Goe e b perfen & SR kR Hodpeis s et of pRioines
T [ in i fr d .
SN AR DCLUANG ey | O AN O RS
L AMSNTHOF e %}g@tggw%t@m@m i mafsoméﬂ&eéﬁndﬂ%d%%‘lt

experinent of varying in manners of providing the
Q¥eRinRY ekPer i1tV egatabl oSOt RINGL  8Ss I b idYs for the
5(a)-5(d), in the above refrigerator having the two

sepakahercoplmigs 82apNdvad3 s.nespeetineel ¥efeigt Beb), was
fresh-food and freezer conpartnents 3 and 15 5 and

Hawdsngoa theged abli g .. chanbend M swo t & Fotrhend eshrifgod (4) .
conpartnment 3. Fig. 5(a) shows a vegetable shelf 7, in
whi ch Fidetopeaigrgphathiaving S81%laFignsibiy bitsd@wshaping
veget abl e cont ai ner

of the vegetable container and the evaporation ratios obtained
as above. The container of the Fig. 5(d) is the optimum in
respect 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 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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11 that is provided wth a ceiling wall as the
partitioner plate 9 and has an openi ng for exposing
whol e of the front side of 20 a box shape, and has the
opening ratio of 15.9% Fig. 5 (c) shows a vegetable
contai ner 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

al most fully closed andhastheopeningratio of0.S%
Byuseof eachof t heveget abl e 25 containers of Figs. = .
5( a) - Spdtheskgopis védet alBibes wRrecst bt gy hupddffy pHeRIn
veget abl e chanber of the refrigerator in a . state n%;

hPapiseateRl hoPrEBYR R F6T SWRRAH SdRYRC aiNd °jiF s t© FeeP
BLEBOLAL O S8 2o B Gl B BTt R SRR O oy
FEGbE st e CRPaT el T NS HEabr o b oe 28 ek Tt e e
R SRR EE AT oo 5 YRR & L0 A L 0RO A0 e

r 55' %8 f OLi . ‘a o) o) Q69 f e
?&g%aoﬁﬂiﬁbf g?%f%5F%g§£% %éﬁgggfgéﬁ)gﬁg%dﬁgéaq' T

rel.at, i-aRg iR e NeeN 3 ShaRiMg 01104 @b dhes agetalintduring
contai ner and the evaporation ratios obtained as

aBaVere g €08t Blypefhtibe; Fiadd &{dbpeiithea0pbi 8TiMhe
in respect of appearance of the vegetables after the

Tedayasl Olageaindd N9 whibdierisngni srefisesved;othoneviergnt
the container of the Fig. 5(d) is not adoptable
keecause wbundantofdewl fersmtd onntour faces of an imaginary
rectangular box defined by the vegetable container 11 and a
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

13



10

15

20

25

15 the vegetabl e contai ner causes devel opi ng of
bacteria and fungi in portions of dew drops as well
as deterioration in appearances. The experi nent
reveal ed that the vegetabl es having been |lost 10% or
nore their noisture are remarkably w thered and not
good to be eaten. The experinent also reveal ed that,
when the 20 evaporation ratio is about 6% the
veget abl es are obviously good to be eaten in view of
g@ﬁarent freshness. Based on these results %% was
eRb@Edt hhAPCLhONIPENFRRL Fait / o ToF P85 Eh ~ F s chpgoer
enough for long-tine preservation of the vegetables

‘ecause the evaporation ratio after one-week
preservation was as |o 25 as 6% or less., 12 1n,0

wor ds? 1378 sgzak}lsepft8vi‘<%,ee% Hi gh cﬁﬁ?lnla?tﬁgv&kf%%ﬁespﬁégg({

veget abl e _container. 11 .and._s S 0 [ :

5 rebness | SrnLHe yagsl Shee Tal I ahy iBniey
reservation_per.i y t; J | koS Rgl
%fﬁ%e%??ﬁé}'F?ggﬁggﬁgdo%g%%i¥iggg? q% freezéf cgg??ﬁae'

BQQQQJ%RﬂédﬂﬁahﬁeQ$§|vé&@%iﬂf@%héﬁ@qgnﬁﬂdcﬂéﬁﬁéﬁg 10 and

conpartnents, t n 24 for circulating of cooled air

{9 dhe . frashy faodecompardmmene Snésv&ont bakl g tiaibaer
rotated even during the freezer cooling operation;

fath bhe, eReragnt abdd cehipshenerteget ahbe, eenitedwiein Fig.
which is an areal ratio of the front 10 opening to

t otzal 1 of uraildatabaungyCdntfouhefl acesi gf - laminaage AADyor the
rect angul ar box defined by the vegetable container 11

ahgke ais arranged on rear—-face wall of the vegetable chamber
10 as to illuminate inside of 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 éf 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 1l44cm, 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 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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partitioner plate 9, is set in a preset range. \Wen
the opening ratio is kept at 35%or |less, the
evaporation ratio of the vegetables is kept as |ow as
6% or |less. Wen the opening ratio 15 is kept at 10%
or nore, dew formati on woul d not occur. Thus, proper
range of the opening ratio is 10-35% which enabl es
good preservation freshness with no withering. The
veget abl e container 11 of the enbodi nent, which has a
wi_del y- opened front openin roves. easiness. to

(25 Teher E5on g SLABF o ERY @Fabbeegﬁ YRty LA penated

ir. the fl 6 f t
PREBRE T3 Birpdr v 5 LRI vagurabrog ng eady 9
t k t d , h d t
?fona gpegr d&% &Q%hr%giﬁggg%ge 3 BbT'e g%g?alneﬂ %f

a%teﬁlﬂhérgqso%‘%dr%alﬂ%39§g ffo-g?llé%d otrp§ %ee%flgheagggg&gble

vegetabl es ar aci |1 tate N a manner Ssane

Q:%a‘inggrt qlﬁerlmdn v1]s?ha§r19 Q)lﬂ)ttagtlaﬁb@ &99%mohhefrom the

shel ves in the fresh-food chanber ) i s

Rfe%\éltqgﬂemnatﬁsléﬂamegfwibﬁ pkr §§&Ja§é‘é‘€h ag%@@%{@ﬁﬁate
lum nation fromthe lanp 32 and visibility 5 is

&@lte ﬁ@z@&lﬂﬂugf or drRshedesofort Bee wegetabl &s chasberidiDof the
because, in the enbodi nent, the vegetables and chil

chanbenst 1éh angp 33 8¢ ecar haogeshtl yoeseat rmef rthe-face
shelves 7 and partitioner wall 9 in the fresh-food

carpaptnend Feshhisod asheghewnand rEygbe 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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3, an illumnation |lanp 33 forned of high-Ium nance
LED or the 10 like is arranged on rear-face wall of
the vegetabl e chanber 10 as to illum nate inside of

t he vegetabl e container 11. In an occasion of absence
of the illumnation [anp 33, enough attention on the
veget abl e chanber 10 woul d not be nmade because

openi ng of the flapper doors 6 will show up whol e
parts in the 15 fresh-foodceaapartment 3; in view of
the average height of the eye fromthe floor for

typi cal. andaf reguegérwesen(Usefobridieng & &f Heg@-dlm¥ulating
in Japan is about 144cm which is higher not only

%Q?BlEESnéﬁgﬁhﬂb ) ehAred il ks t Aah genst a PRYELS iidkulator
fresh-food conpartnent 3. Bypresenceof the

béEHH!t;n@ié j ot @ £2Q 533, £ JJE LB n%%%tﬁl%'ﬁ'teg@@' 8AOLEH side and

attention on the vegetabl e cha 10andsuf fi ci ent

%gééﬁ¥oﬁﬁ?%9ﬁeﬁgg a@h@ﬁﬂﬁlﬁpé1dgaQ@9é§QtaBiecontalner

res ness e vegetables may be nade on~basis of

X;Lﬂ‘a'thaadff’ptﬁﬁg vegrgqféil ofiYf tetrJnPr‘gQi‘ﬁ lo%av{:ﬂ?o%h—food

_ sone O or an e cesswely

KelfBar pht (70t %%cmﬁ?%b?n Py SanaRpal (RACH ol Rmaker
FRRORRRalT o iS4 3REY, REPPERE Shaipds g, ana a freezer
tha" %‘r?tdﬁ%“%ﬁ%%uth@%}f%#i'f%%%%s@ba%%%%%n%f is
E)%?B\f{ﬁgg%%al Ifl?. aﬁggﬁg(e)grt&gt %%d J\./é:grlf{a e¥ c% m%enrab(lleﬂ 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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vegetables in the chanber will be increased as to
facilitate the managi ng of freshness of the

veget abl es. Position of the illumnation lanp 33 is

not necessarily be on the rear-face wall of the
fresh-food chanber and may be on right-hand and 10

| eft-hand side walls or on front portion of the
partitioner plate 9. The refrigerant circuit of the
refrrgenat ant infidendteedssasiintheluded istonwbhentfégh-food
4 as in the enbodi nrent and may be one in which the
toaphriaeeatcqalgr .24 and the freezer cooler 23 are in

a parallel arrangenent, as needless to nmention. 15

d ai mey  fdrorft rcﬁﬁéﬂlﬂt@é atos) (df ©Caprésetgld container (11),
heat -i nsul ating partitioner wall (4) that partitions

LRsde; 9kedthedlsddidd 8bofna€dteNdol dtehBli® i is introduced
fresh-food conpartnment (3) on top side and 5 a

f LeeZ€he %gé%;éﬂ@q&oﬁghiﬁarbpii PR f8at @ JEehERE® opening

contalner (11) that is arranged on bottom part of the

_f .
trgs £ P@?&o@%@rfﬁ%ééééd%%xfﬂé%@ (s99etapl egetables

I
chanbe ;an i cema cha , an auxiliary

%‘%i%g%%gggh?gbsé {238 a0% &dd %ﬁg;ﬂﬁoﬁfsegg@h%g( 49 anh ™M Qrough

reezer conpart ment partitioned In

a nper_ .t hat t e [ r-\(17) and the
gb{%i%l ?{aelpy}c folpeecle'lzeleare fgﬁglglé%e{%agng@g)dr ranged j ust bel ow

the heat-insulating partitioner wall (4) on
si de- by-side arrangenent with each other and that the

freezer chanber (19 . . :
2. A refrr}Lgerato(r a?ccordlng 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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Is arranged at bel ow of the icemaker and auxiliary
freezer 15 chanbers; afresh-foodcool er (22) andafan
(24) that are for cooling the fresh-food conpart nent
(3), and a freezer cooler (23) and a fan (25) that
are for cooling the freezer conpartnent (5); a
controller configured to ahg§rnately switch between
20 fresh-food cooling operation and freezer cooling
operation that are respectively for directing flow
refzf nt to the fresh-food cooler (22) and to
the fr e@}w cooler (23), and to keep rotating the fan
(24) for circula32g of cooled air in the fresh-food
coppartment (3) eyen during The freezer cooling 25

oper ati on st on the fresh-food cool er (22)
is nelteg air is

i ntroducHg ot resh-food 0 tnment (3); and a
front opg of tHe vegeta nt ai ner (11),
which is pened |so that 'S 4 air is

ngi -0t o ner (11) and
that, onl ter opep r the fresh-food
conpart ng gB). the egetables eady to be taken
out and i by reacws SuigEb

kep -_ape ont jopeni ng—( 15). er at or
acg%FgFﬁ@ —h 1, whergin all nd contour
faces of f'g“: fined by the
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veget abl e 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 15 of 10-351. 3. A
refrigerator according to claiml or 2, wherein the
front opening (15) is defihbped by an upper and bottom
fringes and by right-hand"and |eft-hand side fringes
that are inclined so that 20 the upper fringe is
rearwardly positioned than the bottomfringe. 4. A
reffI' rgﬁor according to claiml or 2, wherein front
openﬂgg'of Bhe fresh-foqg conpartment (3) is @osed by
a pair of f{apper doors{6) in a French-door
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