; e3eCd OHx6TIA ~r , 3 0 Mav Zoo2 - 1 REFRI GERATOR Wth A FREEZER
COVPARTMENT The present invention relajes to a refrigerator with a freezer
conmpartnent, which i.ncludes a new terrperature zone of freezer conpg[)t,\?m%ﬂz
or a switchable conpartnment 5 swichable to the new tenperature zone
freezer conpartnent, and a refrigerator wwth a freezer conpartnent, which
is easy to use, provides space saving and has a conpact size. Conventi onal
refrigerators have a main body formed 1o by an outer casing and an inner

casing with a heat insulating material formed and filled "M and
have the inside of the main body divided into a pl uralitu, W"ﬂ’ mmmpure
zones to provide a plurality of storage conpartnents having g gehperature

suited to each food. 15 Although top freezer type refri gerators whi ch have
a freezer conpartnment 200 at an upper position therein, a refrigerating

conpartnment 100 at a m ddle position therein and a vegejﬂﬂ,’,{ﬂ]mﬂmn ment
S00 at a |ower position therein as shown in Figure 26 h ”
dom nant, the layout in refrigerators 'nave becone G002
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REFRIGERATOR WITH A FREEZER COMPARTMENT

The present invention relates to a refrigerator with
a freezer compartment, which includes a new temperature
zone of freezer compartment or a switchable compartment

5 swichable to the new temperature zone of freezer

compartment, and a refrigerator with a freezer
compartment, which is easy to use, provides space saving
and has a compact size.

Conventional refrigerators have a main body formed

10 by an outer casing and an inner casing with a heat
insulating material formed and filled therebetween, and
have the inside of the main body divided into a plurality
of temperature zones to provide a plurality of storage
compartments having a temperature suited to each food.

15 Although top freezer type refrigerators which have a
freezer compartment 200 at an upper position therein, a
refrigerating compartment 100 at a middle position
therein and a vegetable compartment 500 at a lower

position therein as shown in Figure 26 have been

20 dominant, the layout in refrigerators have become



- 2 3 0 MaY 2002 recently changed. In Figure 27 is shown a m d-freezer
type refrigerator which includes a refrjgerating conpartnent 100 with a
door at an upper position therein, freezer conpartnments 200, 250‘Mt§kﬂ@
drawabl e door 5 provided at upper and | ower separate | ocations a§ aM 11ddl e
position therein, and a vegetable conpartnent 500 wth a door at a | ower
position therein as disclosed in, e.g., JP-A-5223431. In Figure 28 is shown
a mddl e vegetabl e conpartnment type refrigerator, which includes a lo
refrigerator conmpartnent 100 with a door at upper position therein, a

veget abl e c t it h d 1 ddl si_tqn _therej and
{rozer compartoRnFL SH01980 pebul GHE 5t Zlpber “Ho Subh S aia A

| ocati ons at o} Lt el i.sclo i . JP-A 15
9113111. In1%@%%r%géﬁpgékékg&nhgggglgggﬁyg%%gF%?%%%&#gﬁ{ﬁ§&%§nch i ncl udes a

refrigerator t 0, wi-t.h_a t dt in, an
g c GROPALHOED 16% mﬁ!’f{th g g@%‘y at a@’f‘%zﬁlél&p tEFEL R

ice storing conpartnent 60 oor and a conpar t nent” 330

with a door froviged.eRphtaiknaddobeflt 220 %4485 AlakWHid eafgsi tion
therein, a vegetable conpartnent 500 with a door under the ice storing

conpart nent sk, 1dked sikt Gppkl-e apaMaiireRlepaaitd fdRazins apag t ment 200
with a door at the |l owest position therein as disclosed in, e.g.,

JP- A- 110806 6Gfi.ddle ho@5ivabhotdelrayayt ahdve keer tabiposethpai@nent 500
diversification in the | ayouts of the conventional refrigerators is

refl ected bwiiiferénce ah a lowed QoMAYi2002herPir ide Gitgdlosedtenns of
whi ch food users mainly consune. The conventional top freezer type
refrigeratorei%. basedrop2a3éedhnofagFearrpr RAciipl ehewat at hédgdevi si on of a
freezer conpartnent_having the | owest tenperature at an 5 upper_ position is
effective sifRE I RICAFPIRETER LT FEREUBFELd ISFRHF dokhvedt Al Ydes a

ti b f_bei h [ t [ The | atest | t inth
ol 11 gerdl ot Te 1B A 5O o PRBGPEIERS dOMpAHodt GO0 AF MEPThe gr eat est

frequency of,uisg ;| g 9%%%95" at V%erc%b‘i%p%r ga%{cttcr)r{eglsfjt o oYy, St 3?839%2’

O
users can open a door o aréfrlge ator to ta 0] I'm and out

oL 27Ty A BEHR B Ve W it bl Lo o
eyes. 200, 250 provided at upper and lower separate locations
at a lower position therein as disclosed in, e.g., JP-A-
15 9113111. In Figure 29 is shown a select type
refrigerator, which includes a refrigerator compartment
100 with a door at an upper position therein, an ice
storing compartment 600 with a door and a switchable
compartment 330 with a door provided on right and left
20 sides at a middle position therein, a vegetable
compartment 500 with a door under the ice storing
compartment and the switchable compartment, and a freezer
compartment 200 with a door at the lowest position
therein as disclosed in, e.g., JP-A-11080666. Such
25 various layout have been proposed.

The diversification in the layouts of the

conventional refrigerators is reflected by difference in



15 The mid-freezer type refrigerator is that a freezer conpartment with a
door is provided at a |ower position as,an gasy-to-use height in the MAY 2002
refrigerator since supply of various frozen-foods on the market or “an
increase in the nunber of dual-income famlies has increased the 20
necessity for preservation of food in freeze. On the other hand, the mddle
veget abl e conpartnent type is suited to users who have frequent access to a
veget abl e conpartnent, which is provided ﬁt_the | owest position in case of
the md-freezer type. Both types are 25 characterized in that foods, which

are nore frequen%gg consunmed next .to the foods stored in a refrlgeratlng
conpar t ment Wredtat tetes afnehgrh £RRE USELS @gdnlys @INRRS002 - 4

t ake out foods w thout stoopi here are, of caourse, nerits and denerits,
and the m d&%@ \Féﬁb‘f@afbﬁjeo%ﬁp"agi’ngﬁ?et’*%etilf?edlriefflr&l‘i’leiratt(?rt d—l?e%ﬂﬁ <§
cubes stored |n r.e r conpart ment The sel ect t e refri atori
Chas S an Teols B et ?ﬁ%?fﬁ%"ﬁtpaénalsaﬁ LR T b A ey | s

provi ded bet en a refr atl ar and . a Jueget a le co art ment
and that a g*f e HBH %g%onges&epen S0t % ¥ SmThe's ce

storing Eo%%é%gﬁoé&iénpiQVéﬁ'EQcPE%dE h@% OB 130 l’lgm%Q}E%,aré t since

the ice stori tnment 1s not requir to have occup the entire width

of the ref I i GRIALDIeouea SebaLAPen ELEEIRLALRCARR RGN i f f er ences

in the frequency of use of foods by users since the refrigerator includes

15 the refrigany} iNkhcoSPathaRarhhgik-ce horiAge50MPAYLARNE nakdt he
veget abl e conpartnent at heights to take foods in and out of the

conpart ment e fdietr ASer SisSthepi A0redpdgeiraed nighe oiglaritgemnad, orwiad SO

i ncl udes the swi tchabl e conmpartnent where the tenperature therein can 20 be
set accordi npd chseyséadestr Eredhentgyotit sisien tilse pcomichid atalan
refrigerators have been explained. Next, the preserving tenperature zones
for food8 wudree rRopltal pred. Wﬂntrmgt‘ur%t@@pi@gshbmra sehefnencavide®xf the

| ayout and the paths in a
of a refrigerator to take foods in and out of the

refrigerator, and he or she can shorten the time required
to look for a desired article of food since stored foods
are right before his or her eyes.

15 The mid-freezer type refrigerator is that a freezer
compartment with a door is provided at a lower position
as an easy-to-use height in the refrigerator since supply
of various frozen-foods on the market or an increase in
the number of dual-income families has increased the

20 necessity for preservation of food in freeze. On the
other hand, the middle vegetable compartment type is
suited to users who have fregquent access to a vegetable
compartment, which is provided at the lowest position in
case of the mid-freezer type. Both types are

25 characterized in that foods, which are more frequently
consumed next to the foods stored in a refrigerating

compartment, are stored at such a height that users can



25 refrigerator disclosed in, e.g. JP-A-11080666. In this Figure, reference
nuneral 1 designates a refrigerator nain body, reference nuneral 1ngpmyam2
designates a 3 0 MAY 200Z refrigerating conpartnment, reference nunera
600 designates an ice storing conpartment, reference nuneral 330 designates
a switchabl e conpartnment, reference nuneral 500 designates a vegetable
conpartnent, and 5 reference nuneral 200 designates a freezer conpartnent.
Ref erence nuneral 700 designates an icing 4enperature conpartnent, which is
provided in the refrigerating conpartnment 100. Cool ed air, which has been
gener ated by cogl Lng 1lg device hqused. behi t he veget abl e conpart nent
200 and" ¢ e TH5828F CCoRBaR MERTOHC0 HUPEEg of Ao 140 STRBITRE Lo ¢ he
respective ¢ S fan 5 i ded. v in i.C . The
ool od air i oEAEEI oY ARbRtire s A5 HT Sy o ergeFBEe PapPRS crent

compart rent. £90-ang B8 cLLeater UmAl LIRNG 200 dhe cooled Shr TS suppl i o

to the refri ating conpartnent hroug cooled arr supply controller
6X for the r Lgefath earant ment provided behind the refrigerating
conpart nent . e coo%e%gggr%%stéupplied to 20 the sw tchabl e conpart nent

330 through a coehedsaillecRURRIE GURF Ud L&Y {orchhe aw teBaklering
conpartnent provided behind the swtchable conpartnent. Wth respect to the

veget abl e coppapsiERenB08s GOQay dfS LA Hdfe®Womyadtma@ht Rath _
arrangenment wherein the cooled air that 25 has cooled the refrigerating

conpart nent db6videdi betlvaked al rdfid geagatial) ecaapaarheent ah80aand then i s
returned to the cooling device 4.

vegetable compartment and that a switchable compartment
with a door independent from the ice storing compartment

10 is provided beside the ice storing compartment since the
ice storing compartment is not required to have occupy
the entire width of the refrigerator. The select type
refrigerator can cope with differences in the frequency
of use of foods by users since the refrigerator includes

15 the refrigerating compartment, the ice storing
compartment and the vegetable compartment at heights to
take foods in and out of the compartment without users’
stooping, and since the refrigerator also includes the
switchable compartment where the temperature therein can

20 be set according to users’ desire.

The layouts in the conventional refrigerators have

been explained. Next, the preserving temperature zones
for foods will be explained. In Figure 30 is shown a
schematic view of the layout and the paths in a

25 refrigerator disclosed in, e.g. JP-A-11080666. In this

Figure, reference numeral 1 designates a refrigerator

main body, reference numeral 100 designates a



3 0 MAY 2002 - 6 The tenperature zones in the respective conpartnents are
determ ned so that the freezer conpartnent and the ice storing coqﬂgphyﬁﬁi]
are set at from-18C to -20C, the refrigerating conpartnment is set

3Cto 5C, 5 the icing tenperature conpartnent (chilled conpartnment or
partially freezing conpartnent) is set at fromOC to 3C and the vegetabl e
conpartnent is set at from3Cto 7C, for instance. The tenperature zones
are deternmined, mainly considering the st&ring terns and the kinds of 1o
stored food. The swi tchable conpartnent can be set at a tenperature in each
of the tenmpersainig=Zantsg tompartmeudkar refflee dntiengurerqel ady e conpart ment

can provide a longer storing termthan the refrigerating conpartnent or the
veget abl e calgmirgrmeetds tanr taki zecalbagt cbmpamemseek, ofe Sdmerage. ndheréieezer
conpartment can realize about one nonth of storage by freezing articles of
food. Recentd3( desigwaeaseai awihehabibecoobaframdrites na fdrarote hi gher t han
two persons and an increase in the nunber of woman workers caused by a
decr ease i n rtureerruhb®0 0 ofle2bgnhi bdr envhaes adbden rderbay fugntheram@cr ease in
housework. Fromthis viewpoint, the icing tenperature conpartnent
5 reference numeral 200 designates a freezer compartment.
Reference numeral 700 designates an icing temperature
compartment, which is provided in the refrigerating
compartment 100.
Cooled air, which has been generated by a cooling
10 device 4 housed behind the vegetable compartment 500 and
the freezer compartment 200 in the refrigerator, is
supplied to the respective compartments by a fan 5
provided above the cooling device 4. The cooled air is
supplied from the fan 5 directly to the ice storing
15 compartment 600 and the freezer compartment 200. The
cooled air is supplied to the refrigerating compartment
100 through a cooled air supply controller 6X for the
refrigerating compartment provided behind the
refrigerating compartment. The cooled air is supplied to
20 the switchable compartment 330 through a cooled air
supply controller 6Y for the switchable compartment
provided behind the switchable compartment. With respect
to the vegetable compartment 500, cooling is carried out
by an air path arrangement wherein the cooled air that
25 has cooled the refrigerating compartment 100 is

circulated in the vegetable compartment 500 and then is

returned to the cooling device 4.



and the freezer conpartnent have had an increased frequency of use.

However, the icing tenperature conpartnent, for 25 instance, can not al ways
provi de a proper tenperature for a long termof food storage. 'thil) MY 2002
because the icing tenperature conpartnment has a tenperature zone from 0C

3 0 MAY 2002 to -3C, and because there is a good possibility that the
tenperature in the icing tenperature conpartnent is in a range from-1C to
-SCasarmmmmﬂcefmmngtmmmaﬂug&y@vmmmnthemﬂmumin
articles of food 5 starts freezing and the articles are in such an unstable

be Iik i nc
ner eases. oppor (ARt FBCER A GAIThd i 1L BeaTC T 603 ORTRBRERGES

uy required articles eke

AlLhough it Ls. s4op0seenla USUBLLY Ry Malerdd ddafhanfese onarequi red for

one week on weeken I's “of ten i mpossi us e boug meat and

fish i K f [ I h [
the amunt  of besof R guen EREREane, B g % AN AR S BT ooa in

the freezer CQUPALLIEOL LO1G ARRISHALLON Pls STl vealnoed gy ane veek of

storage in the icing ure artme i's 1nsufficrent gh the

freezer GOMpPaRd NERLinGaRPHEYLEErR GWidps ItaREf ﬁtzﬂ{i”j! Dig SEQRBRBhBAR bhe

icing tenperature conpartnent by freezing articles of food, there is a case

20 that a dr}?&’r{tﬂait‘g Eeapel abueemph Achemnt iid efe0fad 0oL h 0pedl8G -
conpletely freezes the noisture in the articles of food to damage surfaces

of the articies £fg fraed PegaBis1éheomphiehentofisf ged kastlessocl ko
addition, it is necessary to thaw an article of 25 food for cooking since

the article 7% cagy elrgd yahié@zemrhd ttdnfoetsainhré 0z6pest aneodskyriniawsgn
article of food or thaw an article of food by a m crowave oven and so on.
3 0 MAY 2002nainly considering the storing terms and the kinds of
10 stored food. The switchable compartment can be set at a
temperature in each of the temperature zones.

In particular, the icing temperature compartment can
provide a longer storing term than the refrigerating
compartment or the vegetable compartment to realize about

15 one week of storage. The freezer compartment can realize
about one month of storage by freezing articles of food.

Recently, an increase in the number of families with
not higher than two persons and an increase in the number
of woman workers caused by a decrease in the number of

20 children have demanded a further decrease in housework.
From this viewpoint, the icing temperature compartment
and the freezer compartment have had an increased
frequency of use.

However, the icing temperature compartment, for

25 instance, can not always provide a proper temperature for

a long term of food storage. This is because the icing

temperature compartment has a temperature zone from 0°C



It usually takes nore than one hour to spontaneously thaw an article of
food, making the thawi ng extrenely troubl esone. Al though it takes qﬂsm)”ﬂ@r
time to thaw an article of food by a m crowave oven, it is often to heat
the surface of the article too nuch when a central portion in the article
starts being thawed. This is because an article of food is gradually thawed
fromthe surface thereof toward the central portion thereof. Unless next
required part of an article of food is lo separated fromthe entire article
before freezing the entire article, it is necessary to thaw the entire
article at opg Lise Séﬁgexﬁééguééoéﬁaréf EFC%P%J %d} opdand 140 atgythe
next required part fromthe entrre article. 5°°f Fa procedu e wherein even

unused part OfnaBrathiel enokrknad iy alctpd Nt s 102Ea08L NihS

repeated, the article of food has freshness degraded, and It takes sone

time for th%gg%aﬂgoﬁw@@gtows@t? &%&J’cﬁﬂ%ﬁt OL¥ EQr-Aifgerease in

housewor k. 20 mthis viewoint, e swtc e conpartnent 330 is

provided t en@é&\%&yaeuk@ng%et B GAP TR 1 ASu A 1€ 85 D51 A1 HBUB 0
conpartment with a function to be switchable to a new zone freezer

conmpart ment & patkc§aRrpeeYhde s nloed Staragesddah audei 49 hegpgbakure
and mnimze the degradation of stored food. h, the new tenperature zone of

freezer signstheantbybeontkichyt €s enmkadisers' 3 0 MAY 2002 - 9
housework effective as stated earlier, the new tenperature zone of freezer
conmpartment can mat perdrerametil humbeet |iohsvafat heotloayvenihonabséseezer
conpartnent. For exanple, firstly, the ice storing conpartnent is 5

requi red to dewertheitdesetrbi Mgl reefuiiget &tdthigr tespel afewd ¢r18C) since
the ice making speed is extrenely slow at the tenperature in the new

t enper at ur e veakenfist.r ebkehogghpatkt kiensuprpepd Secuvsdiallyotthver mfeslds, such
as frozen-foods and icecream are required to so be preserved in freeze
(-180) t1® mafhfhi Aneheoqeal Feguitre fode ANy YaHhatIRRKSRAR: i htt he
freezer conpartnent is syited to store foods for a long term A such as one
month, as st@tEB&eAPPPEFIPARDNG HRE CBhVEIR iRIENT 193 gl of $5P ohPy 15

refrlgeratorgngh%ggklB%ng%eao% ar%% é%(gﬁgggér?%“planned meals or a

change in the amount of use. In such cases, it is usual
to store articles of food in the freezer compartment in
15 consideration of safety since the one week of storage in
the icing temperature compartment is insufficient.
Although the freezer compartment can provide a quite
longer term of storage than the icing temperature
compartment by freezing articles of food, there is a case
20 that a drop in the temperature of the articles of food to
-18°C completely freezes the moisture in the articles of
food to damage surfaces of the articles of food or make
the articles of food tasteless.
In addition, it is necessary to thaw an article of
25 food for cooking since the article is completely frozen.
It is usual to spontaneously thaw an article of food or

thaw an article of food by a microwave oven and so on.



provi ded i ndependently of a freezer conpartnent and an ice storing
conpartnment and provi ded beside the ice storing conpartnent in a shorter
width than the entire width of the refrigerator nmain body are progqpﬂgyxm%h
the zo new tenperature zone of freezer conpartnent fromthis viewpolnt. e
refrigerators having a function to be switchable to the new tenperature
zone of freezer conpartnent are mainly ones with five doors and limted to
expensi ve ones having a great volune not Bess than 350 25 ~. In addition,
the conventional refrigerators can not increase the volunme therein since

t he cool i ng Ideviste ldn tdeeonded Bhansappl hovontoolsivens anssignedthapaces.
3 0 MAY 2002 - 10 Wien the volune in a refrigerator is increased, a famly
with a smal larkiathenl ecarf nfrodccepkintiethef thgwiagoextinemelvhe refri gerator
needs a wi de space. Conventional mddle and small size of refrigerators are
i nconveni enttrould agsmss. spdddaueh tidnperkesire sbaeter threr 8opsepiven
conpartnments can not be changed. It is an object of the present invention
to sol ve thegd isrlsbladhsloethdoy o provrawayef aMeni o tofl sa afdent dipdieatur e
zone of freezer conpartnent having a great 1o storage capacity to a mddle
or smal |5 si iéleofswlgafq%]éffat@'ﬁ? FhFERLPstoni MEght whrand i@ thalh few
menbers, such as newy married, coupl es and ol d persons, and which has a

vol ume of nERYER et tih JBpiole| stpstanbense sbp¥ec of TRAE Plesent

i nvention t rovide a z5 refrigerator with a _fr er .co rt ment, which
heeds a smaPEERe Ahd HorvEni Okt LPOLULE, SRAGUARLYN COGHER HRAWES BRF make
th " h ff ive. 1t | t bj ect, of .th t
nventton t 6 BTRTHEIERETE dirin s FRGoPBRBE ki PRI PPed B hmar t rent . 1t
i th j i i h for. ci | ati

L Somnather Bl et LR REEREELLIUETLLORAL O AR LT £ ou) 2L 10

aspect of thepresent dnyention.there,is;piavided, a relid Qe Atar, with a 25

freezer conpartnent, conprising a refrigerating conpartnent provided at an
upper positiceftitRergidicre freezes £8AR3ELIPNEoPEA% ARG AR il er position
t herei n; 3 0 MAY 2002 - 11

article at one time since the frozen article is too hard

to separate the next required part from the entire

article.

15 If a procedure wherein even unused part of an
article of food is also thawed and frozen again is
repeated, the article of food has freshness degraded, and
it takes some time for thawing and cooking, which is
contradictory to a decrease in housework.

20 From this viewpoint, the switchable compartment 330
is provided with a function to be switchable to a new
temperature zone freezer compartment that can provide a
longer term of food storage than an icing temperature
compartment and minimize the degradation of stored

25 articles of food.

Although, the new temperature zone of freezer

compartment significantly contributes to make users’



and a new tenperature zone of freezer conpartnent or a switchable
conpartnent provided between the refrigerating conpartnent and the freezer
conpartnent therein, the new tenperature zone of freezer conpartnment

wor king as a 5 conpartnent having a new tenperature zone of not hi @ﬂéﬂAYtZﬂm@n
a maximumice formng tenperature zone and higher than a freezing
tenperature zone, the sw tchable conpartnent being a conpartnent sw tchable
to at | east one of the new tenperature Zofe,” the freezing tenperature 1o
zone, an ice formng tenperature zone, a refrigerating tenperature zone and
a veget abl e hoosgardriere £ fenpevat aseszenedoraa lvuiene prleseraw ng t enperature
zone; wherein the new tenperature zone of freezer conpartnent or the

swi t chabl e ¢cempatatmme cceupi e§ Supstant cambpramesrtt icen IPwinkhtafmt he
refrigerator. According to a second aspect of the present invention, the
ref ri ger at o lflurfidnert icowpro Eesheheonepnigenatli g esEgrardangrieaithg a door
supported on one side thereof; and a container provided therein to store 20
veget abl es &oroth@mRfrocef 1 B8C1Accbhai Aget 6 Lo Tikicr ¢ FEFERMSIIC the present

i nvention, a machi ne space with a conpressor therein, a cooling device
generatihg c6GVEdFesd e Fidee crheuranEanfacpRd refhigetatornd a fan for

circulating the coaled ajr 5 and a cooled air supply controller for
di stri buti ng XRETEIIH L\TjrS%Fr)e DrEVE detF atC @ W%&éggp%gﬁ? A5t han t he

fri [ , d | ed_ai A h 3 0 MAY_ 2002 - 12
for the el TSP o Chvlbcf EnBAE FE"BrB0rtEd 4 ST Gl FAETi A than the
ref 11 ger ati g ROIRArA R, ALSOEALDACED 691 h dsBsEi O pR.pT esen

i nvention, cool ed air supp confroll'er has at Teast™s two cooled air

outlets provdgie t hefat i nefsooh-apdakeahadiibeeticens Wi f&apeda t the
refrigerator. According to a fifth aspect of the present invention, the

refrigeiat onnd Widiireeipih SeedzEi (stepay ttdinaiptavhdedebetimeen it he
refrigerating conpartnment 1o and the new tenperature zone of freezer
conpart ment Tore theaning hadhpecoatpaet pent dnd thavifing ez dre atoripesttnadritng
material therein; a second partition provided between the new tenperature
zone of fredzesuwidsartoentove fhedswEpchablengormeart memchared tdre freezer
conpartment, and i5 having a heat insulating material therein; the nachine
space provi d&Ptdl, £% cHerte@aP2pbsPtion in the refrigerator; the cooling

devi ce provi ded pehind ﬁhe freezgn co&partnent; the fan ovi ded behind the
new t enper at ur e B oF P r EBDEFRESRBAN St 16 TR i t le 20

conpart gent ?reaf’%g{]é}eatc&&e }%]J':ﬁ §HPEL&eC8nE€v9ItL:§1rﬁg&][e0\go gu{)ch‘?r?éncke the fan;

wher ei n"The nmac e space, the cooling device, fan a e cooled air
suppl y Cont@%d#ﬂaéﬁE&ﬂ&éﬁ%ﬁ&QnHﬂQGBftBefEbé%Erp%UﬂdafEMeJEQﬁﬁﬁ%ﬁg to a

si xth aspect of the presen

ice storing compartment and provided beside the ice
storing compartment in a shorter width than the entire
width of the refrigerator main body are provided with the

20 new temperature zone of freezer compartment from this
viewpoint. The refrigerators having a function to be
switchable to the new temperature zone of freezer
compartment are mainly ones with five doors and limited
to expensive ones having a great volume not less than 350

25 {. In addition, the conventional refrigerators can not

increase the volume therein since the cooling device and

the cooled air supply controllers need great spaces.



25 invention, the cooled air supply controller has at |least two cooled air
outlets, and the cooled air supply controller has a rear cooled air outlet
connected to a 3 0 MAY 2002 - 13 cooled air supply path for the
refrigerating compartment in the fourth aspect. According to a sevkMAh?
aspect of the present invention, the refrigerator conprises the
refrigerating 5 conpartnent and the new tenperature zone of freezer
conpartment or the swtchable conpartnent,jand the refrigerator further
conprises a cooled air supply path extend%ng froma cooled air outlet of
controller to_the neM/tenpeLatur%ﬁégge of _freezer 10
i

the cooled ajr s I

compar t ment MHET A& e B 17 oo b e EAERE S CRTpd (B an 0T dhdEBBE Wben 1 he
refrigeratin onpart t. and the new tenperature. zone of. freezer

ey et T A e i e R Be AR Y FH g e et T a8E ati ng

mat eri al theneigg Hpe:pa tition having.the coqled air 55C§u |y .path forned
t herei n; and A Fedt g ns%‘frajt?% a%%?e??giisp%\%l &d BEeen toﬁlg(%é%:&o&? ir

SUPPLY path o0l e, NPV LENpel ALUr 602909, 0LLESEAY LAMMALIRIL, 0L Lhe

swi tchabl e conpartnent. According to an éi aspec e present 20

| nventi 0, tche Jehtd aefALON LOMPLESESa LIPS ShHLORIANIO IpALLIEL and the

new t enperature zone reezer cohpartnent or the swtchabl e conpartnent,

and the ref HgRyathedis theh COPPHLSERaAgeant ai ner provided at a | ower
position in the refrigerating conpartnen? to store 25 foods in a

tenperature zonerwi{§esendpfeem per thenpricd e inffdr gt tadsedupar t nent
except for the container; and a container provided in the new tenperature
zone of 3 thadlY MRl emd 4 afid eeZeprooipar tnEnhoaridrhe 5w trehabl e
conpartment; wherein the container in the refrigerating conpartment is

sl i dabl e i n tampsranidce ezonali efcfreagew chmeegpeentt dantiaa ef rdgysatat or; and
the container in the refrigerating 5 conpartnent has a rear wall |ocated at
a positidn FEERIRIGRRACELYOSPtRoRlefla PEas™@dl sgfzet I container in the

new t enperature zone of freezer conpartment or. the sw tchabl e conpartnent.
Accor di ng t5%§ﬁﬁ9ﬁ4?E8ﬁmnﬂhkﬁhth%ngPéEgﬁtt° famliies with few

members, such as newly married couples and old persons,
and which has a volume of not greater than 350 ¢. It is
another object of the present invention to provide a

15 refrigerator with a freezer compartment, which needs a
small space and convenient to use, and which contributes
to make the users’ housework effective. It is another
object of the present invention to provide a reliable
refrigerator with a freezer compartment. It is another

20 object of the present invention to a method for
circulating cooled air in a refrigerator with high
reliability.

According to a first aspect of the present

invention, there is provided a refrigerator with a

25 freezer compartment, comprising a refrigerating
compartment provided at an upper position therein; a

freezer compartment provided at a lower position therein;



lo invention, the refrigerator conprises the new tenperature zone of
freezer conpartnment or the switchable conpartnent, and the new tenperature
zone of freezer conpartnent or the switchabl e conpartnent include 0
drawabl e door and a container nounted thereto; and a i5 horizonta? 3ﬂ§@@ﬁce
between a front surface of a refrigerating conpartnent door and a rear wall
surface of the container wwth a drawabl e door drawn out is determ ned so
that a user can survey even a deepest porf{jon in the container wthout
stooping. 20 According to a tenth aspect of the present invention, there is

i ded fri t ith af t t I Si
Fefri ger at i g G neED 52 T VBB, 6P Cofipar LREAET SHAPACIBI TG b ce:

wh i | ed. ai t d f h f.ri i 2 t.rent i ked
e D SO0 e LU0 LA LU AT 25 O g ke
f th | devi i th t .t | i_t udi_nal i.s..of t 3 0 MAV
o™ $2° OIS, M A0 ERRCELALER LopRbbLA Bl B, £

t t i h i deyi it s fart f
comarEnt J suRekedh g L5 copLLog,Oeues alp poabisan 1 e {1 om

fromtheg5 rﬁﬁﬂ%r@éﬁ@%&@ﬂiﬁ@&”ﬁ@% PehiBiaERee! ad e ngidudinal axis

of the cooling device. According to an eleventh aspect of the present

i nvention, thed e rhgelaiarit8 EBemt 8Bt ReapReGlulrd Lhtle GRRPMHSASA new
tenperature zone of freezer conpartnent 10 or a sw tchabl e conpart nent

therein, whefteim £optesz ahg tempengdulreorchle rew aipemaldlle zone of
freezer conpartnent or the switchable conpartnent is sucked into the
cool i ng deviccensdrangosibédngi a thepuircienty sofi tchabdenttcalatpdrdasom. 15
According to a twelfth aspect of the present invention) the refrigerator in
the tenth aspeztof uthéenecohprbsestargachinge $heEcdrmiczing doEnpassorre
therein, a cooling device for generating cooled air to be circulated in the
refri gefft orZone f 8 f e cfPENLBYi AENPRESEHSLeFOPE aifr Tofid e ol edl ai r
supply controller for distributing the coolL.ed air are provided at a | ower

posi tion thdPIPRF FEFF gBPREI AGAcONYEPEMEMRS WRERS T S CoSISTP L FEBLR | et
path for theZ rx%;rci) earla&,irq conpart ment ti S o202 i(%%dz%tn a Q} hreer.rgoajléi on
t han t he refr?gera_ing %o%p%rfneﬁt. 25 AC or&iﬁg t & AT nirteent aspect of
the present |nyeni}on.,tHeLe,biePLeVvirded 2, el 9etaldl CAMHSI Ng a
refrigerating conpartnent provided at an upper portion
switchable compartment occupies substantially an entire
15 width of the refrigerator.
According to a second aspect of the present
invention, the refrigerator further comprises the
refrigerating compartment having a door supported on one
side thereof; and a container provided therein to store
20 vegetables or other groceries.
According to a third aspect of the present
invention, a machine space with a compressor therein, a
cooling device generating cooled air to be circulated in
the refrigerator, a fan for circulating the cooled air,
25 and a cooled air supply controller for distributing the

cooled air are provided at a lower position than the

refrigerating compartment, and a cooled air outlet path



3 0 MAY 2QQ2 - 16 therein wherein a machine space with a conpressor
therein, a cooling device for generating cooled air to be circulated in the
refrigerator, a fan for circulating the cooled air, and a cool ed aiG[ﬁMEﬁhM
controller for 5 distributing the cooled air are provided at a | ower
position than the refrigerating conpartnent and wherein the cooled air
supply controller has at least two cooled air outlets provided in front and
rear directions with respect to the refriggrator. 1o According to a
fourteenth aspect of the present invention, the cooled air supply
controller has_at Ieash t wo cgoled air o#}lets.provideqiug t he fﬁon% and
rear directions BP?hr? 5198FP|é89aF8FPa§ TS e *Sodled AT s%%p?y tOhRtrol I er
has a rear cooled.ajr il connected. 15 to ed air supply path for

t he refrigeﬂ% %%gl%on%gg ngh? Fﬁ%Fﬁgefﬁ%ffleﬁiH&%%&Qﬁﬁgmcording to a

fifteenth aspect,g QEBEngr%%e%Fé&a#%ﬁiéggeﬁé“ﬂé*QEEFE§@%%§9 a refrigerator

conprising a pluralrTty of conpartnents; east one o 20 conpartnents

havi ng a doof,gappeshedepa eegléad%i&h%h%gly e i ng- ,£onf @i I8k s pavi ng

a tenperature zone d!fferent romportions in the at |east one conpartnent
except far t@ﬁoC@@é@éaeéiraBGtieE%"E@%%&@@%.%%@%Eiﬁ”ﬂhEEﬁ@WEQQn@'feéﬁDD'y
e

controller, both of which independently 25 control a tenperature int

contai ner; Wieretpibhe weoperakpeeti itd L i iRRIrdtosW t chable to the
new tenperature zone, or at |east one of a freezing ~ 0 Mar zooz - 17

t enper at ure zonepcanridegl ebmand itfeperaidate Fbrithe prefanger at i ng
tenperature zone, a vegetable conpartnent tenperature zone and a W ne
preserving tompenatone zbaereAccgediangrt duxthiett eomdriaspec Dirsthe present
5 invention, the refrigerator conprises a plurality of
partition provided between the refrigerating compartment
10 and the new temperature zone of freezer compartment or
the switchable compartment and having a heat insulating
material therein; a second partition provided between the
new temperature zone of freezer compartment or the
switchable compartment and the freezer compartment, and
15 having a heat insulating material therein; the machine
space provided at a lower rear position in the
refrigerator; the cooling device provided behind the
freezer compartment; the fan provided behind the new
temperature zone of freezer compartment or the switchable
20 compartment; and the cooled air supply controller
provided beside the fan; wherein the machine space, the
cooling device, the fan and the cooled air supply
controller are provided under the first partition.
According to a sixth aspect of the present
25 invention, the cooled air supply controller has at least

two cooled air outlets, and the cooled air supply

controller has a rear cooled air outlet connected to a



conpartnments; and at | east one of the conpartnents having a door supported
on one side thereof, and having a container having a tenperature zone
different fromportions in the at | east one conpartnent except forﬂNﬁ?ﬁ?ﬁZ
contai ner; wherein the container has a heat insulating material provide

t herearound. According to a seventeenth aspect of the present invention,
the refrigerator conprises a conpartnment having a door; a container
provided at a |lower portion in i5 the conpartnment and cooled in a
tenperature zone different fromportions in the conpartnent except for the

container, t tai ne Ay f t d; I i to
1GR3 P éxﬁgﬁr_’%i %a?ﬁerfsggeﬁﬁ% red3d R sheldy vorkiNg-Rsna top

wal | for the container; and theé front 'end have a heat

insul ating ng erial £ 20-pK 0ykdedct hereon. According to an eighteenth aspect
of the present invention, the refrigerator conprises a new tenperature zone

of freezer conpagtaBnyiMgr kbng @év@n%m%?@&moﬁaaﬂ@qo@emtemerature
zone of not higher than a 2s maxinumice formng tenperature zone and

hi gher than ihJfdeezdmg tRaPLEaLUEEra0Be, cWhpkaisk st hddaw feimparat kg zone
of freezer conpartnment has a tenperature set toa ~ ~ MAY 2002 - 18

t enper at 6r e ddidadansist paiedetMednetr thephewrhespeioadcurcf AywAdr f reezer
conpartnent can be cut w thout being thawed. According to a nineteenth
aspect of thonpasemnt® onvehei switthebilef cogpeattorerdonpriddaha sw t chabl e
refrigerator further comprises a cooled air supply path
extending from a cooled air outlet of the cooled air
supply controller to the new temperature zone of freezer
10 compartment or the switchable compartment; a partition
provided between the refrigerating compartment and the
new temperature zone of freezer compartment or the
switchable compartment, and having a heat insulating
material therein, the partition having the cooled air
15 supply path formed therein; and a heat insulating
material provided between the cooled air supply path and
the new temperature zone of freezer compartment or the
switchable compartment.
According to an eighth aspect of the present
20 invention, the refrigerator comprises the refrigerating
compartment and the new temperature zone of freezer
compartment or the switchable compartment, and the
refrigerator further comprises a container provided at a
lower position in the refrigerating compartment to store
25 foods in a temperature zone different from portions in

the refrigerating compartment except for the container;

and a container provided in the new temperature zone of



conpartment having a selection of set tenperature zones, wherein the

swi tchabl e conpartnent is switchable to at | east one of the new tenperature
zone, the freezing tenperature zone, the ice form ng tenperature zone, the
lo refrigerating tenperature zone and the vegetabl e conpartnent G&nWAragure
zone or the wine preserving tenperature zone. According to a twentieth
aspect of the present invention, the refrigerator conprises a partition
surface s5 formng a bottomsurface of the refrigerating conpartnent under
the container; an inlet for a cooled air return path for the refrigerating
conpart nent, prOV|ded in the partition surface; .and a slide rail for the
cont ai ner p?B@P&@H Gﬁmﬂﬁ¥ﬁ%ﬁ4%t9¥) %%r?%&EcgﬁhéFeFﬁmﬁﬁgqmﬁQﬁ;is 20 f or med

a position ipn the partltlon surface except for the slide rail or

ext ensi on. Ke€6FA NG ?)%PWR&%ﬂ%xf+WsT %sE@éFlgﬁrﬁﬁénﬁf€8ﬁﬁaﬁqﬂﬁﬁﬁ|bﬁ t he
f t t, h tch b tot
form o' 5 ”2&%@593? ”E”r%coeﬁtf TR bR LBhE, i thL rE Nt e st
i nventi on, %&%ggrator rlsestéhgggeaé gﬁ agl lgfﬁ'q% 200Z - 19
oh e

conpartnentrﬁ door tppot ereo zer

compar t nent ., nggrm%&ewa se@err@aglﬁrﬁaffnfoegtgaes@r TALLPNt O the

swi t chab e conpart nent erelrn e new tenperature zone O reezer

conpart ment bécQ'&vatrJaQySV)Aft chapl e %FP%E NBNLcb2s8140BkalRel MULihd S
nounted to a drawabl € door novable with respect to the refrigerator.

Accordi ng t @nathee ey t&énr;;b@@m fndherpresentri BvRRBEr@herdth®r the
refrigerator conprises a [anp cover lo provided in the refrigerating

conpart ment swhlteHadne comerat@ndmg. at | east one cooled air inlet into the

| anp cover and at |east one cooled air outlet fromthe | anp cover.
According to a tawmmndfmurtd aspecthoésphetprdsehe mmv5%¥ﬂnn there is
provided a nethod for circulating 15 cooled air in refrigerator including
a pIura}qtyl@Ve@G#@mwrﬁhﬂE¥Qﬁﬂﬂqgrﬁﬁ¢fe¢@mpr@éﬁﬁeﬁé?uﬂéWZ@@@PeﬁﬂﬂRﬁﬁS|ng
the steps of circulating, in a refrigeratin conpartnent cooled air
gener at ed b§ORScOO! iTHFHRA GOMRf- PR bir A n hehgwi56P88 1% r returned from

the 2 f t t toth | i d t t th
vic n?t§eo¥' e%%f't” oAb AT CUBPTRG oD EE° Ph FESRAR 1o a |
| ongi t udi nal, s aledhe, £aald g, deviepi - 00ELLCHLAL BHcaln {f eozer

conpartnent e CO alr generate Ing z evl ce and
returning th%a%%%d a%crr ra%{a@e&ortwmwem&ﬁﬁ%@r £HeFRAKL MRl 0 the

cooling device at a position far fromthe central portion with respect to
t he 15 horizontal distance between a front surface of a
refrigerating compartment dooxr and a rear wall surface of
the container with a drawable door drawn out is
determined so that a user can survey even a deepest
portion in the container without stooping.
20 According to a tenth aspect of the present
invention, there is provided a refrigerator with a
freezer compartment comprising a refrigerating
compartment; a freezer compartment; and a cooling device;
wherein cooled air returned from the refrigerating
25 compartment is sucked into the cooling device at a

position in the vicinity of a central portion of the

cooling device with respect to a longitudinal axis of the



3 0 MAY 2002 - 20 longitudinal axis of the cooling device. According to a
twenty-fifth aspect of the present invention, there is provided a nethod
for circulating cooled air in a refrigerator, conprising the ste f 5
circulating, in the new tenperature zone of freezer conpartnent gﬁ)ﬁﬂémm
swi t chabl e conpartnment, cooled air generated by the cooling device, and
returning the cooled air returned fromthe new tenperature zone of freezer
conpartnent or the sw tchable conpartnent;ga the cooling 1o device at a
position in the vicinity of a central portion of the cooling device with

[EPEEt 10 3ok andy Wil ok oL 18, SgOL! AL Ee LR ASEOTRgRN 1
conventent Lk ial] o5 "ANESEDOERS, cSUEt g oM TR 1) 20 coup o

d_per SSHiS refipe ree:
Cemper at ur ePSARd O (TR Corhy ThRnt oo P REE AP AR e S hond

aspect, a middie o YRldnSids,olar elEi getatagg whbeh che relatively

econom cal and has a volune not greater than 350 |, can have a container to

preser ves vegelrahles Anth Pldhp HFOeehE et addpbientbotihRe refrigerating

conpartnent, 25 the freezer conpartnent and the new tenperature zone of
freezer comanigirnididdl ageid i ®f, ciséotbbYihgodsviee.l onger preservation
than an icing tenperature conpartnent ~ 0 MAY 2002 - 21 and saving the
troubl e for coolicuptdimpkeo hansehevknehf ecpbeve odh the esddered in a mddle
size or less of refrigerator, which is convenient to famlies wth few
menbers, sudmvasitiewly the rielr coephesrand bhd pensbngspgdtn favodratance
with the third aspect, a mddle size or less of refrigerator, which is
conveni ent COMAHIGRR ileh FPeEADErS, Z80Eh0is fneRke rmeoMcad taRIpt es and
ol d persons, can be provided with a great_volunme in a conpact. sjze and, in
parti cul@r, othé T gatts PR EFERENEREESW Y NWRRTEHE IC05 8% Fhide
extended in_a d%pth q¢rection. I n accordagﬁe Wi ourth aspect, a

o

ith the f
m ddl & si 26 6t TR of Forgaei"Th F FURTARBITWAPER CE CBRTERTent Lo
fanilies w U Lowamers, suoh.pe. 0RuYoMBLRLSY hae! s bl persons,

can be provide a cool1ng un
the cooling device at a position in the vicinity of the

central portion.

15 According to a twelfth aspect of the present
invention, the refrigerator in the tenth aspect further
comprises a machine space with a compressor therein, a
cooling device for generating cooled air to be circulated
in the refrigerator, a fan for circulating the cooled

20 ailr, and a cooled air supply controller for distributing
the cooled air are provided at a lower position than the
refrigerating compartment, wherein a cooled air outlet
path for the refrigerating compartment is provided at a
higher position than the refrigerating compartment.

25 According to a thirteenth aspect of the present
invention, there is provided a refrigerator comprising a

refrigerating compartment provided at an upper portion



15 reduced in a width direction, with a new tenperature zone of freezer
conpartnent, and with the refrigerating conpartnent with an avail abl e space
extended in a depth direction. In accordance with the fifth aspectd0 MAE200?
dead space 20 can be mnimzed since the devices formng the cooling unit
are co conpartnent conpartnment mddle size z5 to famlies couples and
volume in a collectively provided behind the freezer and the new
tenperature zone of freezer under the firls® partition. As a result, a or

| ess of refrigerator, which is convenient with few nmenbers, such as newy

married ol dtpeIysons witae e Proviiedesbhca glied comatesdaze and, in
particul ar, the 3 0 MAY 2002 - 22 refrigerating conpartnment with an

avai | abl e spaea-ceixt endetbd i@y depthcdi Eeet enerat iage aatdre® and hed hpesi xt h
aspect, the cooled air supply path to the refrigerating conpartnent, which
is 5 provi ded eafliatkd hien ritle | gef ai gagacorpant fant £ orare reylravimedtha a
thi nner size since the air path extends along the rear wall of the
refrigerati ngpodeparimerdand ca beocbadeeiedstippillye coeanraddutdretfaf the cool ed
air supply controller. Thus, a mddle size or less of refrigerator, 10

whi ch i s5 comMiertiriuttind arti¢ i @so Wedhat ewarmenberyidsegcmtas newsgr narri ed
coupl es and ol d persons, can be provided with a great volune in a conpact
si ze and w ©P®ife arefihayertie nvgegbhmr@ﬁﬁﬁg werpaZr ey [2als] evhgyerin
extended in a depth direction. z5 In accordance with _the seventeenth
aspect, thefd9 SIRHEH dolF SHRRIHY eCSREECHLSFefeSof Y dfdtFertreowh®eh can

Phe. wi t chaBle COHO et T b nbE DE el daRdoFs CHAGH TASInS A1 e5 w th
f ew nmenber s,ret%%%s%gh:oas%}?%v%é{f@%ééggoggupl és and ol d persons, to use. In

accordance wi el g aspec eré is provided a refrigerator, which

|5 easyifo Use and-bas; A, c00tal B8l tap RheS8BUAN Jegalablas,and ot her

groceries in a great storage vo S5 I'n accordance wi ninth
aspect, a USef &k srilf UeYe @VSh dhea deepaph1PoEbnioln drl@aGonriaineiswi t hout

stooping. In addition, the refrigerator Is easy to use 3 0 MaY zooz
two cooled air outlets provided in the front and rear
directions with the refrigerator, and the cooled air
supply controller has a rear cooled air outlet connected
15 to a cooled air supply path for the refrigerating
compartment in the thirteenth aspect
According to a fifteenth aspect of the present
invention, there is provided a refrigerator comprising a
plurality of compartments; at least one of the
20 compartments having a door supported on one side thereof,
and having a container having a temperature zone
different from portions in the at least one compartment
except for the container; and a temperature sensor and a
cooled air supply controller, both of which independently
25 control a temperature in the container; wherein the

temperature in the container is switchable to the new

temperature zone, or at least one of a freezing



- 23 since a user, such as, in particular, a worman and an ol d person, does
not need to take a difficult posture. In accordance with the tenth aspect,
the frost on the cooling device that is caused by the returned cooled 5 air
fromthe refrigerating conpartnent and that contains nuch nnisturéabgwgmﬁe
of being nore humd than the returned cooled air fromthe freezer
conpartnent can be grown froma central position of the cooling device to
be unifornmy deposited on the cooling devite, reducing a 1o decrease in
cool ing capacity because of the frost deposition. In accordance with the

el event h aspect e 0, n the.cool.i .device that is caused by the

ret urned coo%ﬁp%ﬁihq%%ngé%g’néﬁ/ é%pé?g%ﬁ%' fﬁ%l%ﬁ% %Eﬁuéén%bﬁ%artnent 15
and that co ins o] S f. bei umnj

eturned oot et T ReMbFaEhPYs et B AR AL Rl e
contral PoslAd@Rlelle £ORL 008 VhERe! BrROUN G Mandanaslieod,on. | he
cool ing device, reducing a decrease in cooling capacit ecause 20 of the
frost depositiomcdBr-aesgr dangesiktBahie Lglddh Ssnaed .pRegidd! e size or

| ess of refrigerator, which is convenient to famlies with few nenbers,
such as pew jnhvedisd, condl esrandephdopebsaRs i s HeHRvavided yth a great
volunme in a conpact 25 size and, in particular, the refrigerating

conpar t ment sdrighinéayvad | abh€ spateasext endedfi kha depigardinandid atavifg
accordance with the thirteenth aspect, the 3 0 MAY 2002 - 24 cooling
unit can hawe ddrer wubposteé ordonedsidbushexenifddlandsitizeriarg leess of
easy-to-use refrigerator, which is convenient to famlies with few nenbers,
such as newlgemw e havphesaahdnpedapersoronecaii Mfeymrdvifdady having 5 a
smal | width in a conpact size. |n accordance with the fourteenth aspect,
the cool ed AICSPPT yipathet dtt heapef PRGeFRIPAT EERFarIRERt 8 cHhes

provi ded behind the refrjgerating conpartnment cagmgf praovided in a thinner
si ze siﬁ8e1ﬂﬁ?§ﬂ%niﬁﬁrW%§¥%hﬂst%6 SPBRELIRE NEsSH AN G ger at i ng
conpart nent tquggéggnnecte&?éotﬁgg [rear 89t|et of the cooled air supply

rovi u . . .
control l er. "8 ize or | €ss %?r?ePrlgerator, whi ch is convenient to

famiies with TestOBRRELS. £8UGNsA%oARME, HRERL COUPI AR AL AL per Sons,

can be provided w great volune in a conpact size t he

refrigerati nghfPRsh Mefhe Wb Br 88 2YBbLabbRpsRacs eXiRnged-trara: depth
direction. In accordance with the fifteenth aspect, not only the drawable

conpart ment Huttired SO dder coat abnesindrt peoadedf witger diowed ¢aarddrent can
have a choice of set tenperatures, providing a mddle size or |ess of
ref ri gerat orthavdatpzarménr t hard copledeinhe tcenmpemiagnge izerfeood storage and

can have a choice of set tenperatures to enable various usages.
different from portions in the compartment except for the

container, the container having a front end; and a shelf

working as a top wall for the container; wherein the

shelf and the front end have a heat insulating material
20 provided thereon.

According to an eighteenth aspect of the present
invention, the refrigerator comprises a new temperature
zone of freezer compartment working as a compartment
having a new temperature zone of not higher than a

25 maximum ice forming temperature zone and higher than a
freezing temperature zone, wherein the new temperature

zone of freezer compartment has a temperature set to a



2s In accordance with the sixteenth aspect, the refrigerator can ensure to
mai ntain the inside of the container at a set tenperature and is W hly
reliable. 3 0 MAY 2002 - 25 1In accordance with the seventeenth égM&ﬁMW

t he container and the shelf closest to the container can prevent from being
dewed by a tenperature difference between inside and outside the container.
5 In accordance with the ei ghteenth aspect, famlies with few nenbers, such
as newy married couples and ol d persons, 1gan be provided with ease to use
and effectiveness in housework since an article of food can be taken out of

the refrigeralgr and be cul mogmll.do.pleces Lostant! ye b gecordance

with the niné n aspect, a‘con O-usé and practrc

refrigerator,uiln,g GLeeser CoRALtRRL. cay s LoV dedhLo. A0t hies with

few nenbers, Such as newly marrred coupl es an 15" pérsons.
accordance with the twentieth aspect, matters put on the bottomwall of the
refrigerating conpartnent, such as scraps of vegetables and drops of water,

can, be prevented te@ibei NG & ppRA- ddhihesspbet sobnchBepbakbam 20 wal | by
the sliding novenent of the contalner for

5 invention, the refrigerator comprises a switchable
compartment having a selection of set temperature zones,
wherein the switchable compartment is switchable to at
least one of the new temperature zone, the freezing
temperature zone, the ice forming temperature zone, the

10 refrigerating temperature zone and the vegetable
compartment temperature zone or the wine preserving
temperature zone.

According to a twentieth aspect of the present
invention, the refrigerator comprises a partition surface

15 forming a bottom surface of the refrigerating compartment
under the container; an inlet for a cooled air return
path for the refrigerating compartment, provided in the
partition surface; and a slide rail for the container
provided on the partition surface; wherein the inlet is

20 formed a position in the partition surface except for the
slide rail or its extension.

According to a twenty-first aspect of the present
invention, the refrigerating compartment has a
temperature therein switchable to the ice forming

25 temperature.

According to a twenty-second aspect of the present

invention, the refrigerator comprises the refrigerating



preservi ng vegetabl es and other groceries. In accordance with the
twenty-first aspect, even when the switchable conpartnent is used as the
new tenperature zone of freezer conpartnment, foods can be 25 preser eﬂ

the icing tenperature zone in the refrigerator to provide the refrrgé %ﬂ?&ﬂz
W th various usages because of inproved conveni ence in food storage.

MAY 2002 - 26 |In accordance with the twenty-second aspect, users can
visually check the stored foods in a natural-posture and take foods in and
out of the refrigerator wi t hout users' stooping, or short wonen's or old

per sons' O Ut 085 5| BoBECaLanGe W U e TR yldi g ge aspect

the | anmp |n t anp cover e cool e I'n addi t1 on, t he

o073, 5a0 S8 FSSESEE Bk Peans o e Lkpgrtem gt
i nproving t hﬁcé@i&er@&%&r&héhﬁ' Bt £8B kRikRe Rl IR AEnt

wherein the new temperature zone of freezer compartment

5 or the switchable compartment has a container, which is
mounted to a drawable door movable with respect to the
refrigerator.

According to a twenty-third aspect of the present

invention, the refrigerator comprises a lamp cover

10 provided in the refrigerating compartment, the lamp cover
having at least one cooled air inlet into the lamp cover
and at least one cooled air outlet from the lamp cover.

According to a twenty-fourth aspect of the present

invention, there is provided a method for circulating

15 cooled air in a refrigerator including a plurality of
compartments having different temperature zones,
comprising the steps of circulating, in a refrigerating
compartment, cooled air generated by a cooling device,
and returning the cooled air returned from the

20 refrigerating compartment to the cooling device at a
position in the vicinity of a central portion of the
cooling device with respect to a longitudinal axis of the
cooling device; and circulating, in a freezer
compartment, the cooled air generated by the cooling

25 device, and returning the cooled air returned from the

freezer compartment to the cooling device at a position

far from the central portion with respect to the



conpartment. I n accordance with the twenty-fourth aspect, the frost on the
cooling device that is caused by the 15 returned cooled air fromthe
refrigerating conpartnment and that contains nuch noi sture because ng '?g
nore hum d than the returned cooled air fromthe freezer conpartmzsﬁth4 2h be
grown froma central position of the cooling device to be uniformy
deposited on the cooling 20 device, reducing a decrease in cooling capacity
because of the frost deposition. In accorglgnce with the twenty-fifth
aspect, the frost on the cooling device can be grown froma central

posi tion Off&ﬁ?fﬁ&%ﬁﬁ@ld§¥igeokot g Unihqrm yydeposited 25 on the cooling
a

devi ce, reducing ecrease I n cool'Irng capacity because of the frost

deposition. Int i ngs;. Ei _ r i eV o, MAY 2002
- 27 refrigerai%§b§§€%h§ ?Pegzgﬁggg#bgﬁfﬁ%ﬁfﬂﬂ%%%ﬁd?%gé?%hgr?fégg

enbodi nent of u.ese pavept Lon. : fLguLe i - I si de

vi ew of thg%ﬂgéﬁﬁﬁgéhogﬁgtgoggiESB¥85F%éafﬁ%ﬁﬁ%%€§%?§§ﬁ§%%é€£g%re 3is a
graph show ng,dihes new-t eAPLT 8k ¥k €gerator, comprising the steps of

5 circulating, in the new temperature zone of freezer
compartment or the switchable compartment, cooled air
generated by the cooling device, and returning the cooled
alr returned from the new temperature zone of freezer
compartment or the switchable compartment to the cooling

10 device at a position in the vicinity of a central portion
of the cooling device with respect to a longitudinal axis
of the cooling device.

In accordance with the first aspect, a middle or
small size of refrigerator, which is convenient to

15 families with few members, such as newly married couples
and old persons, can be provided with the new temperature
zone of freezer compartment, which has a greater storage
capacity than the conventional new temperature zone of
freezer compartment.

20 In accordance with the second aspect, a middle or
small size of refrigerator, which is relatively
economical and has a volume not greater than 350 {, can
have a container to preserve vegetables and other
groceries in addition to the refrigerating compartment,

25 the freezer compartment and the new temperature zone of
freezer compartment. In addition, storing foods for

longer preservation than an icing temperature compartment



zone:

Figure 4 is a graph showi ng the relationship between tenperatures of
an article of food and cutting |oads in the new tenperature zone;

lo Figure

5 is a graph show ng the relatlonshlp bet ween t enperat ures of anogmeMAyﬂmz

article of food and cutting |oads in the new tenperature zone;

Figure 6 1s

a table show ng acceptable storing terns for articles of food in storing

conpartnents having s5 different storing tenperatures:

showing tines that articles of foods st-ordd -at

Figure 7 is a table
-18C took to becone cuttable

in different thawing nethod; Figure 8 is a table show ng surface

tenperat ur egngfl o2Qiqfd 'ﬁi@stf’éuﬁ?é’dfé%oé%k%g €6 adfe 18Gs

Is a view show ng the

thawed in a mcrowave oven; Figure 9

gggﬁ. yhavi ng been
I stribution of

surface tenperalWi®s @ar@%@rﬁé&ifzga fQod. mhingh B@%eb%%n 18lQr efF at -7C

and is taken out in a room 25 tenperature;

Figure 1

is a view show ng the

di stributi ope@h igerfa08- | appesRt U ecOhvanother tar Ehﬁlll@.l@fs f\aed, Ak} ch has

members,

5 In accordance with the third aspect,

or less of refrigerator,
with few members,
persons,

size and, in particular,

such as newly married couples and old persons.

a middle size

which is convenient to families
such as newly married couples and old
can be provided with a great volume in a compact

the refrigerating compartment

10 with an available space extended in a depth direction.

In accordance with the fourth aspect,

or less of compact refrigerator,
families with few members,
and old persons,
15 reduced in a width direction,

of freezer compartment,

a middle size

which is convenient to
such as newly married couples
can be provided with a cooling unit

with a new temperature zone

and with the refrigerating

compartment with an available space extended in a depth

direction.

In accordance with the fifth aspect,

the dead space

20 can be minimized since the devices forming the cooling

unit are collectively provided behind the freezer

compartment
compartment
middle size
25 to families with few members,
couples and old persons,

volume in a compact size and,

under the first partition.

or less of refrigerator,

in particular,

and the new temperature zone of freezer

As a result, a

which 1is convenient

such as newly married

can be provided with a great

the



3 0 MAY 200?. - 28 been stored at -18C and is thawed in a m crowave oven;
Figure 11 is a schematic view of the fan and the cooled air suppl
controller according to the first enbodinent; s Figure 12 is a dei/@iiMAémoz
view of the cooled air supply controller according to the first enbodi nent;
Figure 13 is a cross-sectional view of an air path in the refrigerator
according to the first enbodinent; Figure 14 is a cross-sectional view
showing the air 1o path arrangenment for_tfe new tenperature zone of freezer
conpartment according to the first enbodi nent of the present invention;
Figure 15 '}e:f Cross-sectiona f the refrigeratin corrpartrrent

according t Seohy* Js%geﬁB[BBFﬁ\t.%tengf WLEE e SRS ehtsl%‘?n Figure 16 is
a detailed sche Vi ew &,ﬂe ter‘rBrature controller prowded in the
refrigerati nedc c%‘?é)% tHént (gﬁ% dﬁrg S&P& 15;
In accordance with the sixth aspect, the cooled air
supply path to the refrigerating compartment, which is
5 provided behind the refrigerating compartment, can be
provided in a thinner size since the air path extends
along the rear wall of the refrigerating compartment to
be connected to the rear outlet of the cooled air supply
controller. Thus, a middle size or less of refrigerator,

10 which is convenient to families with few members, such as
newly married couples and old persons, can be provided
with a great volume in a compact size and with the
refrigerating compartment with an available space
extended in a depth direction.

15 In accordance with the seventeenth aspect, there is
provided a middle size or less of refrigerator, which can
prevent a top surface of the new temperature zone of
freezer compartment or the switchable compartment from
being dewed, and is easy for families with few members,

20 such as newly married couples and old persons, to use.

In accordance with the eighth aspect, there is
provided a refrigerator, which is easy to use and has a
container for preserving vegetables and other groceries
in a great storage volume.

25 In accordance with the ninth aspect, a user can
survey even the deepest portion in the container without

stooping. In addition, the refrigerator is easy to use



Figure 17 i

S a cross-sectional side view of a 20 portion of the

refrigerator according to a third enbodi ment of the present inventggrivAY 2001
S a cross-sectional side view of the container for preserving
veget abl es and other groceries and its surroundi ngs according to a fourth

Figure 18 i

enbodi nent

view take along the Line Z-2 of Figure 18 to show a rail

of 25 the present invention; Figure 19 is a cross-sectional

si de

structure under

3 0 MAY 2ppZ - 29 the container; Figure 20 s a cross-sectional side view
of the container and its surroundi ngs when the container is drawn out,

egpedl NNt sep, Fg%heaél, % DRAIINAG Ve, %cﬁ%{‘é\r?faﬁ@ealggé‘i&i ner

the fourth

and its surroundi ngs accor

Cross-secti
enbodi nent

10

15

20

25

. ( ing to the fourth enbodinent; Figure
8l sSh deq¥beWngt hBed &l it&iA 013U NG d P @ed i T T h

of the present invention;

In accordance with the tenth aspect, the frost on
the cooling device that is caused by the returned cooled
air from the refrigerating compartment and that contains
much moisture because of being more humid than the
returned cooled air from the freezer compartment can be
grown from a central position of the cooling device to be
uniformly deposited on the cooling device, reducing a
decrease 1n cooling capacity because of the frost
deposition.

In accordance with the eleventh aspect, the frost on
the cooling device that is caused by the returned cooled
air from the new temperature zone of freezer compartment
and that contains much moisture because of being more
humid than the returned cooled air from the freezer
compartment can be growrn from a central position of the
cooling device to be uniformly deposited on the cooling
device, reducing a decrease in cooling capacity because
of the frost deposition.

In accordance with the twelfth aspect, a middle size
or less of refrigerator, which is convenient to families
with few members, such as newly married couples and old
persons, can be provided with a great volume in a compact
size and, in particular, the refrigerating compartment

with an available space extended in a depth direction.

In accordance with the thirteenth aspect, the

IS a

in



lo Figure 23 is a cross-sectional side view of the refrigerator according
to a sixth enbodi nent of the present invention;, Figure 24 is a detailed
schematic view of the tenperature controller provided on the refri gk Mpo
shown 15 in Figure 23; Figure 25 is a cross-sectional side view of the
refrigerator according to a seventh enbodi nent of the present invention;
Figure 26 is a front view of a conventional top 20 freezer type
refrigerator; Figure 27 is a front view gfg a-conventional md freezer type
refrigerator; Figure 28 is a front view of a conventional m ddl e vegetable

convent | onal”SEial P G4F R atbf: aAGRFEgaRe S0 SR % i ew
showi ng theﬁ@d&ﬂgugkze:%§)f@gézggTéés§Qto—use refrigerator, which is
convenient to families with few members, such as newly
married couples and old persons, can be provided, having
5 a small width in a compact size.

In accordance with the fourteenth aspect, the cooled
alr supply path to the refrigerating compartment, which
is provided behind the refrigerating compartment, can be
provided in a thinner size since the air path extends

10 along the rear wall of the refrigerating compartment to
be connected to the rear outlet of the cooled air supply
controller. A middle size or less of refrigerator, which
is convenient to families with few members, such as newly
married couples and old persons, can be provided with a

15 great volume in a compact size and with the refrigerating
compartment with an available space extended in a depth
direction.

In accordance with the fifteenth aspect, not only
the drawable compartment but also the container in the

20 refrigerating compartment can have a choice of set
temperatures, providing a middle size or less of
refrigerator, which can further improve the convenience
in food storage and can have a choice of set temperatures
to enable various usages.

25 In accordance with the sixteenth aspect, the
refrigerator can ensure to maintain the inside of the

container at a set temperature and is highly reliable.



arrangenment of a conventional refrigerator including the new tenperature
zone of freezer conpartnent. Now, preferred enbodi nents of the present
invention will be described in detail. 5 EVMBODIMENT 1 A first eanﬁjpﬁﬂﬂmzc
the present invention will be explained. In Figure 1 is shown a fron

of the refrigerator according to the first Enbodinent. In 10 Figure 2 is
shown a cross-sectional side view of the refrigerator main body, wherein
the air path arrangenent in the first Enbpsgligent is shown. In Figures 1 and
2, reference nuneral 1 designates the refrigerator nmain body, which

i ncludes a refriﬂ,«;raa(r:(i:(ggdggggamggntth@%e\@eg,{(}oe:%%idag%% 1 gf.an upper

position, a freezer conpartnent Owth a ower position,

and a new t AL Lonec Rl Lheezercaupar E’F@he?‘%ﬁ’{éati%@r dogy, 301

between the refrigerating conpartnent 100 and the freezer conpartnent 200,
which is a %ﬁmoxﬁl%mﬂ@e@@a%gw b el B 1 16r Md AL O the
refrigerator main body 1 and a tenperature zone not higher than a nmaxi num

ice form ng yanpeAtl ULl JONEnd - 4G E9dedEheaénitizghRly than a freezing
tenperature zone (-18C to -20C). Reference nuneral 202 designates a

cont ai nes, whi chiR5atésSoadisnebeditt the digpten o spdc anghpioveded in
the freezer conpartnent 200 so as to be slidable in front and rear

di rections with riespendmbers hesuehr hgenatvdy manriedB DUELG2I-08B4 body
1 for storing foods. In particular, the freezer conmpartnment 200 is suited
to store fraeemedoodscando opdovadedi wishf easeeltat inse yaridong preservati on,
and icecream havi ng suggested preservation not higher than -15C. 5
Ref er ence naferef b 203wy Hhraiegsanorkesinge Aag @add chshiadh fardrenided
above the container 202, and which _is slidable in.the front and rear
directions. Feféreaie P Huret aFhoorefeipgrates and & st g amadbhich is
provi ded above the ice storing case 203. 1o Reference nuneral 302
designa&gsz?%ﬁﬁﬁ%ﬂ%ﬁﬁ?aﬁﬁi¥h is attached to the drawabl e door 301 and is

provided in the ﬁmg%ggp@gg&gr%ag_gngpg nfi@l%%ﬁe%rnt%org)%%td@nta 300 so as to be
ront “an [

slidable in the rear direction wth respec 0 the refrigerator

mai n body 1 ddh-AdeindorS10Le £9808,rad?iAh1achaRe RRFLIQAULA NG th
refrigerating conpartnment 100 is provided a container 10Z for storing

veget abl es anderddedr G afeat esenvhish be phbdabled it ttheifiien vaneh rear
directions with respect to the refrigerator main body 1 with the door 101
bei ng openedevamknitecd), | suah 28s coapayt ment ikdyvicogpd eserper atlut e zone
different from an

15 persons.

In accordance with the twentieth aspect, matters put
on the bottom wall of the refrigerating compartment, such
as scraps of vegetables and drops of water, can be
prevented from being dropped in the inlets in the bottom

20 wall by the sliding movement of the container for
preserving vegetables and other groceries.

In accordance with the twenty-first aspect, even
when the switchable compartment is used as the new
temperature zone of freezer compartment, foods can be

25 preserved in the icing temperature zone in the

refrigerator to provide the refrigerator with various

usages because of improved convenience in food storage.



upper portion in the refrigerating conpartnent so as to store foods and
vegetabl es to be preserved at a higher tenperature than the tenpegghﬂﬁﬁ
zone of the refrigerating conpartnment 100, for instance. 25 The n 002
tenperature zone of freezer conpartnment, which has been provided at a
position beside an ice storing conpartnent or other positiononly ina 3
0 MAY 2002 - 32 refrigerator having a great volune of not smaller than 350
a as in a five door refrigerator, is provigled so as to a substantially the
entire wwdth of the refrigerator main body in addition to the refrigerating
conpartment 5 and the freezer copparinment in a mddle or small size of
refrigerator, 'Qﬂ?QQP¥i§%E?V¥+ eEgﬁoﬁW@EFyéﬁﬁqﬂﬁéi?aﬁﬁQEna?ﬁﬁr%reater
than 350 2. Thus,. a niddle or, small size.of refri,gerataor, ich is
conventent £85 SR i TV oot RenBEr e S hehEas Hod PR LG AU ®s and
old to pers , vi de ifh t [ I he
freezer comSart Sent ih Hhedbin  8F RS EEERIGSRAR TSR

a greater Oorage cdpacity t
conventi ona L ermelat e r r i t.he
refrigeratihﬁgggaparthnt aég{h%ﬁﬁgéfwiﬁggﬁgp%?fggdagegﬁﬁ”%.de and the

contai ney f QR $iQHdNSVaggiahles or other groceries provided therein, and
since the new tenperature zone of freezer conpartnent, which is a

conpart ment havity £od SFReies Ui e BORBeNelreRbghen itian e dTRxiHaIm 4 ks
form ng tenperature zone and higher than 20 the freezing tenperature zone,

i's providedind teddlsnrcsred | csh Zse 0t cbBEEL gETRt QA1 vDbAN ERer alablerel y
econom cal and has a volune not greater than 350 ?, can have a vegetable
conpar t ment ocifn thadidutdrets ¢dre befingeeasedgbgonpar humber tdfe tirecezer
conpartment and 25 the new tenperature of freezer conpartnment having
subst ant i al loptilied serfidresdy e htlod 1amor epvegekat vnifpprrmdadiaciadn,thst ori ng
foods for | aonger_ preservation than an ~ 0 MAY 2002 - 33 icin
tenpera%%re%ﬂﬁﬁiﬁtQﬁNﬁh%HﬁP%%M¥%ﬁaFh%ngBﬁﬁﬁétPSFteoéﬁ9ﬂ$W%¥Qé%R?
housework effective can be realized in a_small _si.ze or .l ess of

refri ger at or SMRFFGTF S OhYent @At o ?ﬁnFﬁFe§e&F%ﬁeF8%lR§hbers, such as
new y narri%% é?%ﬂ£§§ and ol d persons. Since the refrigerating

conpart nent, e freezer conpartnment and the new tenperature of freezer

conpartment are ﬂ%&é’@ﬁdaﬁ&@%ﬂ:ﬁethgf EL/BREILIFRG LRI IE|Nt higs the door

supported at one side, and since the freezer conpartment and the new

frost on the cooling device that is caused by the

15 returned coocled air from the refrigerating compartment
and that contains much moisture because of being more
humid than the returned cooled air from the freezer
compartment can be grown from a central position of the
cooling device to be uniformly deposited on the cooling

20 device, reducing a decrease in cooling capacity because
of the frost deposition.

In accordance with the twenty-fifth aspect, the
frost on the cooling device can be grown from a central
position of the cooling device to be uniformly deposited

25 on the cooling device, reducing a decrease in cooling
capacity because of the frost deposition.

In the drawings; Figure 1 is a front view of the



lo tenperature zone of freezer conpartnment (which nmay be a sw tchable
conpartnent switchable to the new tenperature zone of freezer conpartnent)
have the drawabl e doors with the containers attached thereto so &g Mm}ggy
novable in the front and rear directions with respect to the i5
refrigerator main body, users can visually check the stored foods and take
foods in and out of the refrigerator in a natural posture w thout users
stooping, or short wonen's or old persogng5 standing on tiptoe. Since the
new tenperature zone of freezer 20 conpartnent is provided at a higher
position than_the freezer .conpartnent at the | ower positiqn, users can take
out foods mf?ﬁr%ﬁéréFaﬁaWPé%débrQﬁ%ﬁﬁFvﬁqmﬁﬁﬁt%?%Bp?ﬁﬁ?raﬁFShtF@asuited to
usage having,a great frequency. of use. The new tenperature zone of freezer
Compar { ment T3B8 L28TPRA L EE e e FEOdE G TOFTRr [0B7 m t han the i cing

tenperature co artrren; at _about 0C in the chilled co}r:r{part nt and at
about -3C in thé g8 & IV & ATy SSSHPRAY 5688 Vis¥ O t ment) and

preserve neat. _fish_and ather groceri i ntended t e _consumed in two or
Phr e weekse PR 30eR 208, Aoty e s orert eebBatEas8lE "Wt nou:  bei ng

sawed. Buis is pecause 3t ig terpeist Usitoinghehaeneh temperatuire of freezer
conpartnent is set at a tenperature in a tenperature zone (between -9C and
-5) not hi ghenethan the maxi mumice form ng zone and hi gher than the
freezing tenperature zone. Since the noisture in food is not conpletely
frozen unlike t iFe gmres er izt isonydaph nshdreifig eezé ngel enpenahiipe beonesert he
surface of the stored food can be prevented from bei ng damaged and t he
taste i s préenperdtirem ddgraded:t rle cdesfoddfand athingchomdisstior e (such
as curried food, stew, grated radi sh and baked eggpl ants) can not be frozen
hard, avoi dFR§ BeYs teAPeT@YeTE FFeh food is desiccated to destroy taste
or crispness. Now, the new tenperature zone of freezer conmpartnment wll be
descri bl in defdIUrs p Figyd SPRR SHOWANY cBlRei BR1EHeLASIES DFEGIR&T of 20

change in the surface colqr of an article of food (conversion into
ot r pyogl obPTORF R R ESpEd: S0 SR | T ke B ed SlCCHr SRR doads

represents Fgaghieoge%p%%&gefr%rt%@envzegé' on to netnyogl obin, and the absci ssa
0o g

represents storin nperatures. Under the abscissa 25 are indicated a
food storing term and gqt_hawin tjme for,the food, 'kl;ﬁe react.i on speeds for

conversi on i nt o ‘MEthiodt ot it t £ X ALAT GEPEERPLR She T H%e 3

0 MAY 2002 for articles of food in storing compartments having
15 different storing temperatures:

Figure 7 is a table showing times that articles of
foods stored at -18°C took to become cuttable in
different thawing method;

Figure 8 is a table showing surface temperatures of

20 articles of food stored at -7°C and -18°C when having
been thawed in a microwave oven;

Figure 9 is a view showing the distribution of
surface temperatures of an article of food, which has
been stored at -7°C and is taken out in a room

25 temperature;
Figure 10 is a view showing the distribution of

surface temperature of another article of food, which has



- 35 formng tenperature zone of from-1C (upper Limt) to -5C (Il ower
limt) wherein noisture in articles of food start freezing. In the maxi num
ice form ng tenperature zone, articles of food are liable to be i(g@ ect ed
to 5 denaturation, takes an unstable state and degrades the surf At 0D r
thereof. This means that the cells in the articles are damged to nmake the
articles tasteless. The tenperature in the new tenperature zone of freezer
conpartment is set at not higher than -5G§n_10 order to store articles of
food in such a way to avoid the nmaximumice form ng tenperature zone. The
tenperature in the_new.tenperature zone of freezer conpartnent nmay be set
bt ot onper S SHPLECRGhet Crnaidaly, ChadBa AR ot QAR PY R ot | of 65

f food in 15 sugh t id,the freezing t t high
Chan - 180) sincorHECFRRAS SanE EITHEAAS Anatd 2§ I Ba° of-f Gt FBgen in Che.

freezing tenper r .zonet;ouh he ,st.oring. ter.mcan | o .h the
freezing te%%?a%ﬁr%llioﬁgpp g Ont(‘a:%ﬁllai r]{e& red’lélrgfiath ﬁqeofp%%% in the new
t enperature %I%Igdi) offeezer conpartment can not be frozen hard unlike
articles of Tood storéd in the ordinary freezer conpartment since the

articl esgof foodgip,t-he lQe\_ygtC%Ltm(?gt%tSi &y 2an&y s e 50?@&}@# ment are

stored in a 25 range from for 1nstance. The articles of food in

the new tem@&@@y{,ecsﬁeﬁpmekr GEEGARPIS Bl @ S ddon fdren
(subjected to soft-freezing) lightly 3 0 MAY 2002 - 36 frozen or

cuttably frozen)rsguirbati3t hg af drdses Ricdiaathcan be §if vadedi bypacki t chen
knife or hands. In addition, the storing termfor the articles of food can
be | engt henetht ohaotetesgetrhanronecweekd ngand tihe aidsd esnlgidfmdwod can be
kept in a better state than the articles of food in the icing tenperature
conpartnment for Eibomg fénés kbn cEiopwesct ianh’ arew showinkat thef at be
rel ati onshi ps between tenperatures of articles of food 1o and cutti ng
| oads, WRi chPRFi 2a¥anESHERtpéPSofhEesey dlsTlenaILE tF e L hifFeper

(slightly hard, proper or too _soft) when he or sh ctually cuts the
articles w t‘FP‘&PEHF‘g%nEnGCESréﬁPgI FOFiSGEr &4 95 eé%“t% r%iufr}%% of tuna
as the articlesseagdirilneFiﬁggre 5 is shown the 15 results of pork as the
articles. |tPhagheen ¥olind°that nmost articles of food are frozen properly

hard or slightl nyj]g(%gesan {9 %ggt_t%aa@’{gqn d4 & %Prﬁfﬂeat a

tenperature from to -7C, and that the cutting loads are about from 5-6
kg at that tigBriderhfihhIubRplramentheweacteR! al & HJidiy terms for
articles of food In storing conpartnents having different storing

t enper atisr esembe@imenti 6§ chepatrenls iavend ol | ed conpartment (about

0C), a partially freezing conpartnment (about -3C) and a new tenperature
zone of Figure 16 is a detailed schematic view of the

temperature controller provided in the refrigerating
compartment shown in Figure 15;
Figure 17 is a cross-sectional side view of a
20 portion of the refrigerator according to a third
embodiment of the present invention;

Figure 18 1s a cross-sectional side view of the
container for preserving vegetables and other groceries
and its surroundings according to a fourth embodiment of

25 the present invention;
Figure 19 is a cross-sectional side view take along

the line Z-Z of Figure 18 to show a rail structure under



25 conpartnent (about -7C). In Figure 6 are shown acceptable storing terns
(days) under criteria for sashim or fresh slices of raw 3 0 MAY 2002 -
37 fish (fresh slices of raw tuna), fish to be cooked (for tuna B9 Mgy
cooked), nmeat to be cooked (for ground neat to be cooked), branched

(boil ed) vegetables (broccoli) and processed food such as caned food (neat
source). As the 5 criteria are selected required ones anbng sensory
evaluation criteria (~ rotten, ~ presence®f_stench and discoloration, -~
eatable limt, presence of slight stench and discol oration, and absence
of stench or dlscoloratlon) a Kvalue criterion, criterion of the to
nunbers of B&& &St face, and a crlterlon of t he nunber of 1iving

bacteria. Wth r ard t the K val ue, t|s nqt detern% E that when
the value is not ‘é]a‘f'e t?‘lﬁna?ﬁﬁosﬁrtS EEI-& ™ areSeat AbF8%wi t hout

bei ng heated lgé?td%? %2§¥¥$%Uﬁg%38no%h%reaggf(?ﬁggﬁpe 00, articles

of food are at e éeat i ng require ea%ed Wth

respect to tfie Ny . ﬂoggé % P@s FB? Renkt IS nornmally detern ned

t hat when the nunber aﬁe at the eatable limt.
Wth respect to ghe,punper;ef, ?&k@ﬂe@%l%c%révﬁ,oﬂ teyes M@@lﬁé’rd%@ m ned

t hat when the nunber Is 106, articles of food are at the eatable lIimt.

Fromthis v!lwq,trttmmyﬁn@rhaac@aﬁa@aguebl khar ttoehes dmdondndeach at the
eatable limt were found he K value is a ratio of substance associ at ed

w th ATP (adenosFiguzd 22i pBospbabey-sehicdlnaldisdates,idve &£ eshaess i ndex
of articles of food. Wth regard to the acceptable storing termfor tuna
3 0 MAY 200ZefBFyersasdn nicosrfiieghtsl acéifoh eawotliment kef dadys at
respective storing tenperatures are shown when the

present invention;

10 Figure 23 is a cross-sectional side view of the
refrigerator according to a sixth embodiment of the
present invention;

Figure 24 is a detailed schematic view of the
temperature controller provided on the refrigerator shown

15 in Figure 23;

Figure 25 1is a cross-sectional side view of the
refrigerator according to a seventh embodiment of the
present invention;

Figure 26 1is a front view of a conventional top

20 freezer type refrigerator;

Figure 27 is a front view of a conventional mid-
freezer type refrigerator;

Figure 28 is a front view of a conventional middle
vegetable compartment type refrigerator;

25 Figure 29 is a front view of a conventional select

type refrigerator; and

Figure 30 is a schematic view showing the air path



sensory evaluation was and the K value was 20% as the criteria. Wth
regard to the acceptable storing termin 5 the case of tuna to be cooked,
the days at respective storing tenperatures are shown when the S?E{Tlﬂmfzouz
eval uati on was ~3, the K value was 60% and t he nunber of bacteria on
surface was 104 as the criteria. Wth respect to the acceptable storing
termfor ground neat to 1o be cooked, for branched broccoli and for
reheated neat source stored in a can coammgcially avail able, days at the
respective storing tenperatures are shown when the sensory eval uati on was

~3 dth nb f_livi b La. 1 i t.erj,a. -.Th

inder 1 ned VATTES et “4a5k E5hEr 0B B3 R OB R i HHE Rt b

storing terip.(days). LOeE T eSRECLEVe DALLS abyeihera  For exanple, the
m

acceptable storing termfor tuna sSashi I'n the"new tenperature zone of

freezer conpartnggl e%ér?%ésﬁ}n%ofi‘i&%t%f oté‘ech%eg%%s)’erﬁ‘e/ai'ﬁ{?‘éxj[xé’i‘o riteria

and 30 20 days in ter value criteria, a consequently the

shortest acggptiable &ég@ffgeﬁegﬁ1éggg-gnderlines portion) was 14 days.
According to these data, 1t has been éeternined that the new tenperature

zone (abeut myEgp @ Stpre articles 25 of food not required to be cooked or
heated for not |less than 2 weeks and articles of food to be cooked for not

| ess than 3 weeks, £andtt BabohfeReWolfe BRI dridfse A0t iord Wi MABL@002 -
39 store articles of food for 2 or 3 weeks w thout causing trouble.
explained.
In Figure 1 is shown a front view of the
refrigerator according to the first Embodiment. In
10 Figure 2 is shown a cross-sectional side view of the
refrigerator main body, wherein the air path arrangement
in the first Embodiment is shown. In Figures 1 and 2,
reference numeral 1 designates the refrigerator main
body, which includes a refrigerating compartment 100 with
15 a door 101 at an upper position, a freezer compartment
200 with a door 201 at a lower position, and a new
temperature zone of freezer compartment 300 with a door
301 between the refrigerating compartment 100 and the
freezer compartment 200, which is a compartment having
20 substantially the entire width of the refrigerator main
body 1 and a temperature zone not higher than a maximum
ice forming temperature zone (-1°C to -5°C) and higher
than a freezing temperature zone (-18°C to -20°C).
Reference numeral 202 designates a container, which
25 1s attached to the drawable door 201 and provided in the

freezer compartment 200 so as to be slidable in front and

rear directions with respect to the refrigerator main



The data al so show that the acceptable storing terns in the new tenperature
zone were days of not less than 3 5 tines the tenperature zone in the
chilled conpartnment and days of not less than 2 tines the t enper QUi )
inthe partially freezing conpartnent, and that the new tenperature zon of
conpartment is superior to the chilled conpartnent or the partially
freezing conpartnent 1o in terns of the acceptable storing term Wth
respect to vegetable and processed producyss,.the data show that the
shortest acceptable storing terms were not |ess than 35 days. Since such
articles of _f initia aI|t storing, of such articles of food
2t 2 lower. Peedoadk FRTI kot « b af it X he TR SEEBRRBF i terms
of conveni ence in sgﬁﬁ{ n of the 8 %IC| s_or thamnn of, t he é aq es and

L3 WS tFANE S E3rd. £rozentodds. AR od are

st orage of CRETETE

becons outt SBLE TR 10 et ra bp. HerfoHecee %ﬁ%tﬁéﬂf R
conpar t ment ha@m%owg%{ag% 24 e g@ﬁvgtﬂbﬁr WRVR1G¥EY) cnEloUns-8 Shows what

surface tenperature ar ood store 5 articles of food

stored a -18C havemhere beifgrhhayed B@s@g@a‘&re%"‘@\ﬁe iQEERt AS rZIOWN i N
Figure 7, thawing of articles of food in Y 200Z - 40 a

refrigerati Rg<OMRA{idEM s Ogﬁr@\h@ecﬂOQBb{ré”EﬁéaEBh@allﬁ\é@ 283 ,a docpubl esome
wor k, such as taking out of the articles in advance, and a t'i me- consuni ng

work since whilddkess selnddbh e 10 thawitrbataehdckear dhawcrdoefs.5 articles
of food in a mcrowave oven is not tine consum ng though such a troubl esone
wor k i s neededfeddrere arunetzk 204 fdedignetetorediak maABing &geor.dance with
the present invention, the waiting time is O since articles of food are
cuttabl e i mwdicd elsy EHfQ‘elfd@Che@b(aV% tet drensgoringsceewd Oi3n Figure 8, the
articles of food stored at -7C had_a surface tenperature of QC_as the

maxi mum-Yal @@W‘}%\H‘H@e%]e@@%a%algﬁa&eﬁ &r 6RAGFELEPEN. I vist ue i s

h | th t f 3C Cl1l d 9C of. t ticl f
fo00 st or ed SHEATHRY S RAUTFEVERER. RRanedOtnaPRe 2 BROXATEDach thhi o
means t hat tn% & A PQt@%@rfgngtof?grgé?eg' Q'c)g%aé?t ggq:aglocan due. dq.,

t hawi ng. gure i's shown a surface tenperature 2o di stribution of an

article Of fiRod tihedn thad; heene st oL gd éﬁd fEagndivasciaken oy ddsfed ace at
a roomtenperature. In Figure 10 is shown a surface tenperature

di stributiorcantad tref i @dr{0od hhah badybeennsbered ab si@caarmbomms. t haned
in a mcrowave oven. In Figure 9, 25 the entire surface of the neat was in

t he sanmes colzar ,a dngvdihepsaii f hoe tenpereatruefeigerahéngr cooberwaseraquelO in t he
entirety. In Fi gure 10, the surface of the neat varied
is prov1ded a container 102 for storing vegetables and
other groceries, which is slidable in the front and rear
directions with respect to the refrigerator main body 1
with the door 101 being opened, and which is a
20 compartment having a temperature zone different from an
upper portion in the refrigerating compartment so as to
store foods and vegetables to be preserved at a higher
temperature than the temperature zone of the
refrigerating compartment 100, for instance.
25 The new temperature zone of freezer compartment,

which has been provided at a position beside an ice

storing compartment or other position only in a



3 0 MAY 200Z - 41 in color and the surface tenperature of the article had
a wde distribution. The article shown in Figure 10 had hi gher tenperatures
inthe entirety than the articles shown in Figure 9. Wen ground_neat was
thawed in the 5 mcrowave oven, fatty portions of the ground meat CHAAY 2002

hi gher tenperatures since the portions were apt to be selectively heated.
The surface tenperature distribution after thawi ng varies on the storing
tenperature for an article of food. 1lo-THX shows that since articles of
food stored at -7C can be thawed wi thout using a m crowave oven and so on

(can be usedeWict BeiHa gt N tiliaywed)grédti Sopossi bEenbe aweild «an dmgyen
tenperature distribution or degration due to overthaw ng, which is caused

when articl espof beodrsa stiarediddr -A8Lr dgerhbavedisnporiicicanane fyen. As
expl ai ned, the new tenperature zone is superior to other tenperature zones
in ternms of tbha buls tadadiarty dies oft{pedwidkk bd beet kaded darar ot t abl e
tenperature. The fact that articles of food can be cut 20 inmmediately after
bei ng takenmaih besyl tis iadd rieducte orhe nréheigenratiaguicoetaframdmusewor k
since finely cutting of, e.g., ground neat taken out enlarges an area of
the artitl eand bbeexpossbn caiparitthenebjnasceiddiei ng shadilngiznd$i nce
cutting articles of food imedi ately 25 after taking out is very convenient
even when t Kefaigegedtr evhiirdnels | rebat aviesyaceonprichils aadbddsent , t he
vol une ratios_of the 3 0 MAY 200Z - 42 respective ,confartrrents are set
at about 70¥°fYPet BT SN AtGRRT conpal t nETHUS a1 IBse T 8F EMBLLr eezer

conpartment and ahout 100 for the new tepperature,zone of freezer

Conbar t mont SLH6 Slorii RaHA i ROV LS BORVARLETE: ComePriaiAS of
refrigerator, i<h is suited to.the fo torin nt., the fpod storing
term and thgllt:‘q?eeﬁ)”at eénﬁoneﬁsrf csouo%l n%s ol?g %1 'ﬁgélélsﬂg?\nagggf’lévlver?e éfs?,ci uch as

Bs""‘t Kers‘gé rpieggg%gﬂ%l,e%aqpq)emﬁm’éé@%i@i@dtﬂ’gi £y SfhBRY¥ERYEA L4 id4 zed
the freezer compartment, which has a greater storage
capacity than the conventional new temperature of freezer
compartment.

Since the refrigerating compartment has the door

15 supported at one side and the container for storing
vegetables or other groceries provided therein, and since
the new temperature zone of freezer compartment, which is
a compartment having a temperature zone not higher than
the maximum ice forming temperature zone and higher than

20 the freezing temperature zone, is provided, a middle or
small size of refrigerator, which is relatively
economical and has a volume not greater than 350 {, can
have a vegetable compartment in addition to the
refrigerating compartment, the freezer compartment and

25 the new temperature of freezer compartment having

substantially the entire width of the refrigerator. 1In

addition, storing foods for longer preservation than an



lo The food preservation in the new tenperature zone of freezer conpartnent
as stated earlier is useful for wonen, who need a reduction in housework
because of having work as stated earlier, or old persons, who_consune foods
in a smll anount at one time though buying 15 the foods at odd M2 This
enbodi nent can provide a mddle size or |less of refrigerator, which can
preserve foods in a greater anmount than before and is easy for famlies
with few nenbers, such as newWwy narried gguples and old persons, to use.
This is because the new 20 tenperature zone of freezer conpartnent is

provi ded so, as_to have bstantlall entire wi dt h_.of he fri er at or
mai n body. k%h?éaﬁeaP?r arraﬁ’gerﬁer}ﬁ(at éi%%%ﬁn%gtﬂ%t% Fgfng to

this enbodlgegﬁlx%kobﬁaﬂese g%@ﬂwezf%{atgh 2 rﬁé”%&f&é‘&”@ﬁa s a

first parti o betwee ti'gerating- conpar tment

100_and the.fievs t ggper Btune 2one ol 4epzet. GOMMLMENL o 3000y o33 QoUAY 2002

- thereun ichinclu ating materi ef erence

nurreral 3 '@oaféﬁEﬁ?EQsp%'i:ht QR MMLd S RIQYided, et wegn +hggnew

t enperature zone freezer conpartment 300 and the freezer conpartment 200

S theregnde&ouﬁngsmghghouapbu&g%n% heat nasuyhat ireg riRfsrdailng Ref erence
nunmer al 400 desi gnates a machi ne space, which is provided at a | ower rear

end in the ¢ehphgenaher e fRedyelr (dmiiSandn € M esisornd@l. Ref erence
nuneral 10 4 designates a cooling device, which is provided above the
machi ne spacemgéPaandebelfi ifdedzed reererr mmrmpardrentr@20DdedRef eiraee nuner a
5 designates a fan, which is provi ded above the cooling device 4 and behind
t he new t enpeearefeigemetohdl coswerr rwrpartammhadoRes eppaceedSanuneral 6
designates a cooled air supply controller, which is provided beside the fan
5. The machPhe Spdee 2DE sthe<csdIS i SREAT CAOIHEGRR ZNAnEhe heewool ed
air supply controller 6 are provjded under the first partition ﬁ. The

cool ed i r 5%%@?5FEHrSyZPH€ Egblﬁﬂ?%ﬁf(ﬁﬂﬁgﬁFQW?% ci¥eIFRiBYY i Ret e

f t h f 5, th d di buted t
he rofri gor st L RG B0 SPPRERE B0 aQsam%e S EnpeT e CESORE B FPecser
compar t ment ;300 Bﬁrmazteqec%% S o GRntdolyen1 & @bouldedohesi de
the fan 5. n this enbodi nent, ea space can be mnimzed Since the

devi ces for ah@gceheaeaewsnetwcmeai Q:I'%?clét%;tsld/%lé’ % oyl deskyehe ngnt he
freezer conpartnent and
the front and rear directions with respect to the
15 refrigerator main body, users can visually check the
stored foods and take foods in and out of the
refrigerator in a natural posture without users’
stooping, or short women’s or old persons’ standing on
tiptoe. Since the new temperature zone of freezer
20 compartment is provided at a higher position than the
freezer compartment at the lower position, users can take
out foods with the drawable door drawn without stooping,
which is suited to usage having a great frequency of use.
The new temperature zone of freezer compartment 300
25 can preserve foods for a longer term than the icing

temperature compartment (at about 0°C in the chilled

compartment and at about -3°C in the partially freezing



3 0 MAY 200 - 44 the new tenperature zone of freezer conpartnent under the
first partition. A mddle size or less of refrigerator, which is conveni ent
to famlies with few nenbers, such as newy married couples and ol d
persons, can be provided 5 with a great volunme in a conpact siSZeMANMN? in
particular, the refrigerating conpartnment with an avail abl e space extended
in a depth direction. The refrigerating conpartnment, which has the npst
frequent access by users, is provided at 3fe upper 1o position, the door is
provided at a front side of the refrigerating conpartnment so as to be

suppor t ed O%ogr{b%zsénge%rt)a”Qn&?réé&%&é:gg%paff&%ﬁ”%n%ﬂ%éﬁé% %S}’}Sdére:ﬁ% Zt”re

zone of freez conpar t nent e provi s6 as"to inclu

doors and t e, ot nes .8t LaghedbAhe oL ol 8, mRvalle jdutdhe f ranty and rear

directions wth respect to t refrigerator. The users can open e door of

the refri geLaling SAPALEBatyEo-LAkSs ! 09MS N R AR 8 def 1 gerat i ng

conpartnment w thout stoopl ng. e users can shorten the tine required to

check the plageof 28 aredbdords siice ds=Foedsealf Eh@hhehefore their
eyes. The users can take out foods fromthe new tenperature zone of freezer

conpar t ment veiriouc rainehi fige 81 S€ ecbiifafeieheMRer alewr e tzene of freezer
conpartnent, which has frequent access by the users next to the

refrigerati ngmiereconss tiend , témoétdesréheonet Hdeawalendeorcaaddt he°)
contai ner attached thereto novable in the front and rear directions with
respect to toe defgtiggertgdian . the ndx MYm2008 fof4Bingheoheeener hdgripar t nent
200 has a tenperature detector 205 provided on, e.g., a top wall thereof,
whi ch cont r ¢fhanx Hég figieRe Did t trMperaerecApart NBRECQ0BheymaisEugg and
halt the conpressor 401 and the fan 5 so as 5 to bring the detected

t enper at ur e Wtf@Y et RhperBR e e banfeCzTReURddKed tRIEr PEGSFILY &0} ol | er
6 is provid wo cooled air outlets and %geprovided s&ia to extend

d wi,th
in the %?ongnhﬁ%#? e%ﬁ*?ﬁﬂ?%ﬂ%@?ﬁ??F?e%B@@t tﬁ&?f&cﬁef i tor main
body 1. Thes&%ﬂ%%?g%ﬁ%%ggéﬁO@Q?%%@?%ﬁtégongﬁ %Fgﬁgfb%%%ggbﬂ%mquﬁﬁgt”E”t

tenperature dete provi erein, and e new nperature zone of

freezer compaldd®nls 300 Nas: & NEVh CARSFAREES 2001 Of £ T §BZEE.GOFRRN MENt
t enper ature detector 303 provi ded
much moisture (such as curried food, stew, grated radish
and baked eggplants) can not be frozen hard, avoiding a
15 case wherein such food is desiccated to destroy taste or
crispness.
Now, the new temperature zone of freezer compartment
will be described in detail.
In Figure 3 is shown reaction speeds for degree of
20 change in the surface color of an article of food
(conversion into metmyoglobin) with respect to storing
temperatures. The ordinate represents reaction speeds
for conversion to metmyoglobin, and the abscissa
represents food storing temperatures. Under the abscissa
25 are indicated a food storing term and a thawing time for

the food. The reaction speeds for conversion into

metmyoglobin take the maximum value in the maximum ice



15 therein. The cooled air, which is supplied by opening and cl osing the
two cooled air outlets 7, 8 in the cooled air supply controller 6 so as to
keep the detected tenperatures in set tenperature ranges for both(y MAY 2007
conpartments as stated later on, is fed to each of the 20 refrigerating
conpartment 100 and the new tenperature zone of freezer conpartnent 300 to
cool both conpartnents. Now, the paths in this enbodinent will be descri bed
in detail, referring to the acconpanying gifawings. In 25 Figure 11 is shown
an enlarged view of the fan 5 and the cooled air supply controller 6
accordi ng t% this enbodinent. In this gigure,_&g%ﬁéence numet L 3 0 MAY
2002 - 46 d&&TYIE SRR HNS, 230D Pef &F BlicE tnumePRY S dEEtghat8s the
cool ed air suypply Il er. ferenc uner 7_desi es l.ed air
outl ot uni o rs SR T e ot S a1 REBaT yCRGRE T oY BEaRdorS

| ocat ed on r ' it e e refgi o] j 1

Ref er ence n%’r‘r:eara éaé%g% éd&zgl{ (re&geuﬁae%ﬁn%ﬂi%:{lgi é&%ﬁ%ﬁ%dﬁ?@%ﬁggggél ed air

Suppl Y cont Loler frendis Lpogisd gpedifrgnt EhdBerbliLespeotdo the

refrigerator main ef erence numnera esi gnates cooled air, which

is circubat et d e 18411 98K&L 04n bYynkbheLlansbatBehBneARs AURRS &helO
designates an air path for the freezer conpartnent, and reference nunera

11 desi gnat esirdhcd lcPBdh fREréde. coml B mbdnsSUPRAY €QOtESL18rinThaecoOl ed
air 9 indicated by arrows is blown out of 15 the fan 5 in a forward

direction, andticlal sdré bddedyedtootiekér erzenrehapact raBtcdiesspat h 10
provi ded downwardly and into the cooled air supply controller air path 11
provi ded be si deThéretémpeBbatThe imotbeohed diempewkltatrs Zomed & are for med
in the cooled air supply controller 6 on 20 the front and rear sides with
respect to tegraeomeonpeetteht 3ctandl nhe héghetodhes abPrCodfl et 7 and
the front cooled air outlet 8 are connected to the refrigerating,

conpar t i@nt CEHPGrkP TR eHpbeat of e 268He 18f SEFBegeFa¥offaft/ent 300,

tively. 25 Now the struct f th Led ai | troll
Wil be descPib TR 5T, {PEFERY) RGPE 8o EBBanyI NG drawi ngs. 3 0

VAY 2002 - 4TnJd O € 12k SH9WIe AL SERENBLT GoXEeWO Lhg GO0l ed air

supply contro r according to the _ nt. igure 12,
reference Ny didedleshOpatessbaf it eg, cuhbebatnen aa@ue: lﬁ%@htgfie
e :

respective 5 outlets 7, 8 of the cooled air supply contro r
than, e.g., -15°C in order to store articles of food in

15 such a way to avoid the freezing temperature zone (not
higher than -18°C) since it takes some time to thaw
articles of food frozen in the freezing temperature zone
though the storing term can be long in the freezing
temperature zone.

20 As explained, the articles of food in the new
temperature zone of freezer compartment can not be frozen
hard unlike articles of food stored in the ordinary
freezer compartment since the articles of food in the new
temperature zone of freezer compartment are stored in a

25 range from -5°C to -15°C for instance. The articles of

food in the new temperature zone of freezer compartment

are softly frozen (subjected to soft-freezing, lightly



Ref erence nuneral 18 designates a drive with an electric notor, which is
provi ded between the outlets 7, 8 of the cooled air supply controller 6 to
open and close the baffles 7. The total size 6A of the two outIétOSMRY,ZU@i and
lo the drive 18 is longer than the width size 6B of the drive 18 and the
baffles 17. In Figure 13 is shown a cross-sectional view of the air path
arrangenent of the new tenperature zone of freezer conpartnent according to
the first enbodinment. 15 In Figure 14 is shown a front view of the
refrigerator main body 1 to show the air path arrangenent according to the

fi nbodi . In Fi 13 d 14, f .1 desi h

et i gor at or' WAST BORyC T BR BN EORGRMr 5P FO0 adt R Ge 1R% § 5t FPQBr ati ng

20 t t f ,200 desi t h ] t t,

20 ComPar L ety IS5 IS AL, FOR desanal o et cens spmarirent

Co”pa”m‘"”t-ct&ef§§c§£‘fﬁ%”9£?&akg% dga! 3@%&%%@%1606{0% pcg%ﬁ'k%léon’ which is
er a and t

provi ded between frigerating conpartnent € new

tenperature zanedlnddeesenocommas! grah AL apbid neludena deatoiosubating

material. Reference nunera gnates the second partition,

provideds JFM=2002 reff iRELVBRR:LRE SheWd IRE! UL & ZoNe1 8 Lreezer

conpartnent 300 and the freezer conpartnent 200 and i ncludes a heat

insul ating neded i gt . tinef £& engecappri-ak uécdesnRat@edher £00 | Tengevi ce, 5
which is provi ded above the machi ne space 400 and behind the freezer
conpartment £20f:. Reference nunmeral 5 designates the fan, which is provided
above the cooling device 4 and behind the new tenperature zone of freezer
conpartnment 300.IRefegenes Auaedals Gredesihgrat emtdeofi. theool ed air supply
controller. Reference nuneral 7 designates the cooled air outlet, which is
fornmed in tHelkvvieeships shppeesonemperatugesn®f atdesiasl ©h foedr ear
side with respect to the refrigerator mai.n body 1. Reference nuneral 8
desi gnattds taf oot etndi $03dE eVhish dRPdRAES gerate Rted air

supply contral |l er and is | ocated_on _the_front side with respect to the
P Y or ot o et DR Ber bR SO Rt o et A e PR IRE ek choa 1
which is cir t i e refrj [ 1. R re r al i gnat es
the freezer %gén%ar néeﬁntﬂ%oogi %B%g%ﬁ?hg%&yrg g‘rser%g% %%r%e%%ﬁgi%nat es
the cool ed aid; supphy §9P&ﬁ9||fﬂ ﬁﬁéuP@tE-i§@EHBQHCEhBU¥E%%ht%2cQﬁS'gnates

an air path for the refrigerating conpartnment, which is provided behind the
refrigerati nguconpartnenird01eRef ghanca pugRAal 513 s shown the
15 results of pork as the articles. It has been found that
most articles of food are frozen properly hard or
slightly hard so as to be cuttable when they are stored
at a temperature from -5°C to -7°C, and that the cutting
loads are about from 5-6 kg at that time.
20 In Figure 6 are shown acceptable storing terms for
articles of food in storing compartments having different
storing temperatures. The storing compartments are a
chilled compartment (about 0°C), a partially freezing
compartment (about -3°C) and a new temperature zone of
25 compartment (about -7°C).

In Figure 6 are shown acceptable storing terms

(days) under criteria for sashimi or fresh slices of raw



25 designates a return air path for the refrigerating conpartnment, which is
formed in the first partition 2 formng a bottomwall of the refrigerating
conpart nent 3 0 MAY 2002 - 49 100. Reference nuneral 13A desjgﬁﬁzﬁﬁ an
inlet of the return air path for the refrigerating conpartnent, I zs
provi ded on the top of the return air path 13 for the refrigerating
conpartnent. Reference nuneral 13B 5 designates an outlet of the return air
path for the refrigerating conpartnment, which is provided at the bottom of
the return air path 13 for the refrigerating conpartnent. Reference nunera

14 desi | i for th f f

compar tmont LA 4P PR G T THFSL" e TRt FonD2. CRBRERelES numer al
15 desi gnat t ir path for th t ff

conpart ment | BRI 6 PE SRGVEAAd i he- Setond PAFL L Hon 3¢ PORM AGthe thot t om
val | of 1 he,0eUoLRARG! abULG AONe (o TR S COMPRTLIRIL dac300) BRierence

nuneral 15A "designatés an inle e return air pat or

tenperaturegzee@setedf EBBLCIs LAMA Ll f%&hméa@rggﬁgegﬁt Abecfigp of

the return air path 15 the new tenperature zone of freezer conpartnent.

Ref erence nuperal; 45B-degignalies abpilded Aofahdfy! §LHED I I path for
the new tenperature zone of freezer conpartnent, which is provided on the

bottom of tBealgbfBnaick iRt alYDokothenne@ trmesatalr &f zobeneh hLhgezer
conpartment. Reference nuneral 130 designates a |anp cover, which 25 houses

a lanp to itlisabnatrattibe,i @idecablsheinetli @eratdsuhcomp@ird gt Ref er ence
nunmeral 131 designates a cooled air inlet, which is provided at a 3 0 MAY
2002 - 50 bowerhpent] disofolihetianp covkr®18bseReberénctemeieral 132
designates a cooled air outlet, which is provided at plural |ocations on
sides and afligppéprpéiridn & K helusprrdveriamo. csifheiesoPEdthaer 9, which
i's generated bg the cooling device 4, is circulated in the refrigerator
mai n botly 11BFCERE Panbactard & I8 BHIAFS rand i cF+Fptied Pht 5Nehe

(el 9eT ot ngeamart o0l 499 aNd e nefemerslane, sane ol ere

besi de the E@nig'normally determined that when the value igs not
greater than 20%, articles of food are eatable without
being heated, and that when the value is not greater than

15 60%, articles of food are at the eatable limit though
being required to be heated. With respect to the number
of bacteria on surface, it is normally determined that
when the number is 10*%, articles of food are at the
eatable limit. With respect to the number of living

20 bacteria, it is normally determined that when the number
is 10°%, articles of food are at the eatable limit. From
this viewpoint, days that passed until articles of food
reach at the eatable limit were found. The K value is a
ratio of substance associated with ATP (adenosine

25 triphosphate), which indicates the freshness index of

articles of food.

With regard to the acceptable storing term for tuna



The cooled air 9, which has passed through the outlet 7 for the
refrigerating conpartnent, passes through the partition 2 and is supplied
into the cooled air outlet air path 12 for the refrigerating CQﬂP&MYHmat is
behind the refrigerating conpartnent 100. Then, the cooled air cools the
refrigerating conpartnment 100 by being bl own out of cooled air outlets 120,
whi ch are provided on at |east one of the rear wall, the right side wall,
the left side wall and the top wall of_thg zo refrigerating conpartnent. A
portion of the cooled air, which is branched fromthe cooled air outlet air

th 12 f the.refri ti t t, d Lnto t I
50"t b ougrE AT BEeP B EEEPH MSC DR A AbusT R0 £ ror ey St RE 1 amp cover
130, d i bl i nt he .25 fri t 0 th | ed
2t out| et SEORFOFANCI SEAE S CETATE e S0 TRRTEBPSR ERE I anp cover
130 to COO'S%%%ofgségglﬁftgg%. frﬁge%ﬁﬁlgg% KSV%}N%YW%QOEU% %% the
. tTha as een

conpart nent hé cooled air own out into the

refrigeratipng; gappar t gy relllggggggl anehgpggrc.e%arﬂl@ dtbiigy rebhoehat i ng

conmpartment an or s 'S suck into the return air path 13 for

the 5 rafrigerathng 6eMRankbme Hi @ddad | nideagpsoad pasbetiRe? formng
the bottomwall of the refrigerating conpartnent 100. The container 102,

which is providedgat ctbe ra@W@lePeIMd Qhdvh tdieer efiégeeakbag conpartnent 100
to preserve vegetabl es and other groceries can maintain a to higher

t enper at ur eetAdtathenupper @pr thenki fallhe wekr ic@er atrichg:roompanbernd £si nce
the container is cooled by the descended cooled air. Referring nowto

Fi gure 13, bhetepdhednaisurFadratwarasl Jassedhehraovigrenire. oltitdt 8 for the
new tenperature 15 zone of freezer conpartnment is supplied into the outlet
air path l4réspethe trewhee saremtialel & GHeoning reeyldr febngaprREniegitoiUed i n
the second partition 2. After the cooled ajr h%§ ool ed. t he new t enperature
zone of”¥regﬁeFOEBEEarﬁﬁ%h@?ﬂﬂEhQQK?¥Rﬁﬂ?ﬁFeﬂ? igogufﬁgﬁaFﬁaomfétthe

t [ th 15 ided in th d ition, ' the bott
wal I of "t ePRBRPEoRBE PRt o b T RRIEr ol EAAP L300 168t Wi t ho.
tlet ai h for . .t f t d
Che now { enparaf SFE ToAY o T ASch Cees T Cent 36D 12098 hrou ded & heat

insulating oBhebk-yl oHG1uEte il %&é@@% 5AasPRWNniRLERgWEe 15%inehi ch is a
| ength between a rfear wall surface 51 of the refrigerator
bacteria was 10° as the criteria. The underlined values
15 in Table 1 are the shortest ones among the acceptable
storing terms (days) under respective pairs of criteria.
For example, the acceptable storing term for tuna sashimi
in the new temperature zone of freezer compartment was 14
days in terms of the sensory evaluation criteria and 30
20 days in terms of the K value criteria, and consequently
the shortest acceptable storing term (the underlines
portion) was 14 days.
According to these data, it has been determined that
the new temperature zone (about -7°C) can store articles
25 of food not required to be cooked or heated for not less

than 2 weeks and articles of food to be cooked for not

less than 3 weeks, and that the new temperature zone can



3 0 MAY 2002 - 52 nmimbody 1 behind the fan 5 and an end surface 161 of
the heat insulating naterial 16 of the new tenperature zone of freezer
conpartnment 300 near a front end of the fan 5, is longer than tip Y 20

| ongi tudi nal size 6A of the 5 cooled air supply controller 6 (Flgure @5)
In order to prevent the volune in the new tenperature zone of freezer
conpartnent 300 from decreasing, the cooled air supply controller 6 is
provi ded so as to have the | ongitudinal- I3@ength 6A extended in the depth
direction with respect to 10 the refrigerator main body 1, that is to say,
opnave thestigoutliala s & Adgpesin 14 ﬁrﬁagkén&ilegeht bogaligns. |0
ot her words, the & ar rangenen can betonme n

wi dt h dlrecEEgg qf the refrigerator nmain body 1 since the cooled air supply
15 controll € I's ‘provi ded beside the fan 5 so as to have the snaller

l ength 6B exten [ t r o, as Fi 4.

expl ai ned, the ﬁ\%gecdehtfab%%\%g Qh&f'et@gé&i egé ?é g@g:k))ngee Qgﬁin ug'p y

control l er G Camede,a} i1 fshid e 29nd rBteaasyECaE HbEe%bgn%h‘éﬂnt@
respect to the refrigerator main body 1 to reduce the width of the cooling

unit. Thas, rapdsddie: depFat @ss Mneoimacher €hilyesatomphayinga ta vl |
width (a width size of about 600 mm), which is convenient to famlies with

few 25 nenbaass IChaAS Ineyd g rl efimosiptes eagpekdtpeesanse dan the
provided with an easy-to-use new tenperature zone of freezer conpartnent.

3 0 MAY 200part3allihe ol oty atompsampphgncondndl thatbthasnewe rear outlet 7
assigned to the refrigerating conpartnment. The air path 12 to the
refrlgeratlM@mmanﬂﬂunﬂNﬂOHQWWfﬁp¢mpiwtm¢@Edlbeﬁunﬁr@he tefthgeratlng
conpartment, can be 5 provided in a thinner size since the air path extends
along the r&kiliad CIRHERTE | Yerdhe n@a%heh%ynéﬁ?e%naeceeﬁﬁé@ﬂe@tto t he

rear outlet .7 of the cooled air i controller mddl e size or |ess
of refr}ber&FoFeﬁmﬂ |§P?xﬁﬁ&ﬁﬁ%§ﬁ)%os?%ﬁ+?ge5eﬁpth‘4%&91%@%%%55r§° such

as newy marrie %ﬁ_léﬁheﬂg?sug frso 19 €8N Q$ pdggédggo ?% Q%ﬁat

vol ume in a'Conmpact si%e dn rlger Fng-conpart

avai | abl e spaee tendedyd g Septdy thg ecting wdhe hop §HEE3‘EE af stshe new

terrperat ure zone of reezer corrpartmant 30 can e prevente from bei ng
dewed or freghed sikheeet Bacheal diRSWAINFEIRE erda) 0 isipiLVi ded between

the new tenperature zone of freezer conpartnent 300 and the outlet air path
14 for the memltienpersdaring o Dich reezecleonpar foedtat a lower
15 temperature in the new temperature zone is superior in
terms of convenience in separation of the articles or
thawing of the articles and storage of the articles.
Now, thawing times for frozen articles of food are
shown.
20 Figure 7 shows how long articles of food stored at
-18°C take to become cuttable in different thawing
methods (thawing in a refrigerating compartment, a room
temperature and a microwave oven). Figure 8 shows what
surface temperature articles of food stored at -7°C and
25 articles of food stored at -18°C have when being thawed

in a microwave oven.

As shown in Figure 7, thawing of articles of food in



20 Al though the cooled air supply controller for the refrigerating
conpartnent has been provided at a | ower portion of and behind the
refrigerating compartnment in the prior art, the cooled air supplyyp MAggm?
controller 6 is provided behind the new tenperature zone of freezer
conpartment 300 in this enbodinent. In accordance with this enbodi nent, the
size in the depth direction can be set to be shorter than the shorter width
size 6B of the 3 0 MAY 2002 - 54 coolegyair supply controller 6 since
only the air path is provided behind the refrigerating conpartnent 100.

Thus, the outlet_air or ther fri eratin artnent can be

thi nner in corpari ?ﬁ%&%?ﬁtﬁ@mgaﬁgaﬁpioﬁgg &n@‘f%qyea?gﬁ%ﬁFEWﬁﬁvolune in

t he refrigeratiqg, 100. The conta %ﬁ% |s prOV|ded at

a | ower portiont e§q£ ??u%%?%?un8°5§np5Pt %%9 eser “JRget abl es

and ot her gr he ar I e | ocati on
Aceldes. £ hayscLhe naar wall gq%m V(atceﬂoar seri%.re £e

than the rear ma 0 cohtainer € ne tenpera ure zone of

freezer compartae rgoégotlﬁedtahehgiinkﬁiens&ti@%e%an RLERSLYe ceget abl es and

other groceries in a greater capacity. A portion of t oled air, which

i s branched fromide @E‘tfc%daiﬁ Qamciawg% bhen &fr igar atigg conpartnent,
15 is sucked into the lanp cover 130 through the lower inlet of the |anp

cover 130 i sl YtchdiSht B8chehr kgstatbBemeoiait MeNtndl:d hr qgh t he
cooled air outlet formed on the sides and the top of the | anp cover 130,

and the bl owrtwidlends fhedi asédetetetihatr efifCgenabtagra@neenpdttitent 100.
Thus, the lanp in the lanp cover 130 can also be cooled. In addition, the
nunber of thehe qtesert rinueheioni ntbet Weitéhgi gémat iirg Oconipard ment 100 can
be increased by the nunber of the outlets forned in the |anp cover 130 to
uni formy t atheclesiel BPodhargscustabder ammagiessdar trmr W&y iawe ovi ng
a tenperature distribution. Referring nowto Figure 14, the inlet 13A of
the 318 MEA®IDPULS5 return air path 13 for the refrigerating
conpartment is located at.a first

I i,ti.on pect to the
central |ongitu a?h%‘%ilsleFfLﬁB‘rgo ||r‘i31ed8\ﬂ &S rF([jhﬁ |Eh"'r%¥e‘§5?ktof t he
return air Q@}% %% Qr é&?%ébe temperature of 0°C as the maximum

value when having been thawed in a microwave oven. This
value is much lower than surface temperatures of 3°C, 6°C

15 and 9°C of the articles of food stored at -18°C when
having been thawed in the microwave oven. This means
that the articles stored at -7°C can minimize degration
due to thawing.

In Figure 9 is shown a surface temperature

20 distribution of an article of food that had been stored
at -7°C and was taken out in a place at a room
temperature. In Figure 10 is shown a surface temperature
distribution an article of food that had been stored at
-18°C and was thawed in a microwave oven. In Figure 9,

25 the entire surface of the meat was in the same color, and

the surface temperature of the article was equal in the

entirety. In Figure 10, the surface of the meat varied



5 tenperature zone of freezer conpartnent is |located at a second | ateral
position opposite to the inlet 13A of the return air path 13 for the
refrigerating conpartment with respect to the central |ongitudingl Qﬂ@ZOf
the cooling device. Behind the freezer conpartnent 200, the return Zo Pr
path 13 for the refrigerating conpartnment and the return air path 15 for
the new tenperature zone of freezer conpartnent are extended toward the
central |ongitudinal axis of the cooling gievice 4, and the outlet 13B of
the return air path 13 for the refrigerating z5 conpartnent and the outl et
15B of the r.et ir t 5_f he.n rat yr 0 f.freezer
conpart nent 12} (l.agogrog{/i%rg% t?l'rl]é.t %%P\E/?%lenf:?ﬁ%%ggﬁgecé#t ‘r%zli’lze I%%r%'lctluedﬁ}]aa Axi s
of the cooli deyi ed 4l 125, u f - ef i gerati ng
conpart ment “g%ic? ca(;loﬁ%eardl Al f §é5 r‘%{’%r nedléf;éf%%%‘g?hégglé\%lgﬁgrérpgpagggg zone of
freezer con‘glgr HEnt #&k] in.t VLEE R o] (o ral,dQuely potion of
the cooling e(‘:{n ce %éﬁ%%% e P%Tc’rﬂaﬁﬁ‘tahggt?g%%& f&P%gd%g’ft%rrt}'ulaw nsg cool ed

the freezer GOERArIMEN{ 4200 65 SHEKEdALuAPWRL, OULLE 2RaRRS] EHhORB S art her
fromthe outlet 13B of C’t;he return air path 13 for the refrigerating

conpar t nent @ind-dhs, QU+ &t , 168 e bheriehlr BfakchePatbubd hat heydnew

t enperat ure 3 0 Mar ~00z - 56 zone of freezer conpartnment with respect
to the cent ralgH«ngt sk reat upxs Ss Oficeheheopbicagodeviwveeed agtf Hohéecool ed air
125 returned fromthe refrigerating conpartnment 100 and the cooled air 325
returned fr emaldre insnly enpetadur eltbe zonefade f temzeratonpadl senti b88A.omhi ch
are nore humd than the cooled air 230 returned fromthe freezer

conpart nent 20®Er ithawickedvarieesoni bhe stowandl yefiperbtomet Horceant r al

| ongi tudi nal axis of the cooling device 4, frost starts to be deposited on
the outer pdsitivhs @f £@°ehe cooling device 4, and the frost becones
hardened in the vigini t(gvof the oyter edges_of the cooéti ng device 4.,

| over i ng®cool i ng ek atrtYS bERahs§1BFedPFFLEEEY Otn 1A% SHP s tasts In
accordance wth ! hitsl? errebcg)di "%Qtu t heir et ur ”1150%80| ed ainr 1 fromthe
refrigerati i tonparthent 100 3RE FRE"Pefuhcd ¢odFed alr *r oM the new
tenperature a@lw% 45&?2‘9 tl?c?ﬁ‘@%éﬂﬁ&t tB2eayhi ¢R e auLe fjwmd, than the

returned coole romthe freezer Conpartment 200, Can be sucked in the
vicinity of sadineln celdvah PehbéraLete2@itheipaelibhg ot at iWr uespect

to the central |ongitudinal axis thereof to grow the frost froma central
positi on of ddervvaodhaigineyiweidh psevenstegwhba eealiiclgscafadiood from
| owering because of difficulty in the nelt of hardened frost.
15 stored at -18°C are thawed in a microwave oven.
As explained, the new temperature zone is superior
to other temperature zones in terms of the time that
articles of food take to be thawed to a cuttable
temperature. The fact that articles of food can be cut
20 ilmmediately after being taken out results in a reduction
in the time required for housework since finely cutting
of, e.g., ground meat taken out enlarges an area of the
article to be exposed to air, thereby accelerating
thawing, and since cutting articles of food immediately
25 after taking out is very convenient even when the

articles are thawed in a raw state.

In this embodiment, the volume ratios of the



25 Thus, the frost can be uniformy deposited to mtigate a decrease in the
cooling capacity by the deposition of the frost. Although, in this

enbodi nent 3 0 MAY 2002 - 57 the returned cooled air 125 fromthe
refrigerating conpartment 100, the returned cool ed air 325 from&hMANEN
tenperature zone of freezer conpartnent 300 and the returned cooled air 230
fromthe freezer conpartnment 200 5 are suck in the vicinity of the | ower
central portion of the cooling device 4 wth 'respect to the central

| ongi t udi nal axi s t hereof, the sucking positionis not limted to the

vicinity of Lhe lover. poriion i Uk, ek 00 oS! L0 MY sDEcLhEpl ci i Ly Of

an upper por VICG as ng as SUCtIOﬂ and outlet can

b i ed F 5
L B PHAANL  U EY B 40y Tl iyl eston

:1
rr‘

1

Ccross-sectiona e Vi

embodi ment Bfambgf%ti'nénl&r %%@taﬂcm’te@d@nfo% ”tl’fé Qiﬁéﬁ @meéré@ﬁ% %oﬂ%t dd ed

schematic view of the tenperature contro own in Figure 15. t hese

Figures , relgeeage o g%&aclmel:& de%&@%&&%ém@tw&f@@taol I er
reference nuneral 104 designates shelves for storing foods provided at 20

plural levehsahnet be kafailgeyiald gk cespad deeato2D0whasH fef guened memeral
105 designates the front end of a shelf 104 for storing foods. Reference

nurmer al 3SOtHesifgnadt 8% ox isW tzadtahite, compafdéo@nstonbhghtesmpandi dae bet ween
the refrigerating conpartment 100 provided at the upper 25 position in the
refrigeratoliffei pabaeynl iandddieidyg eszefandhpes twenh 200 peobeded at the

| ower position in the refrigerator main body. Reference nuneral 352

desi gnat es sughQapnviepdy? narggied Louptes nerd ahdchergossi dabPewhiiehg Wit h
a drawabl e door 351 in the front and rear directions. The tenperature
control ler 19 Fﬁ@N@@é@nélerfUrqlde%ﬁ Ry %%%ﬁetmﬁ%oaﬁw 20, a freezer
corrpartrrent di al nd, a swtchable 5, co artrre t di 22, which a liser

can sett%t a deéq éslﬁlf%?@f‘()a'frb‘a?f&ntﬁ ©sBF"t Eﬁﬁ@?ﬁ?ﬁ?é? “PEhE
respective %En% artment s | n alas psaéatgc? ]g[gﬂrgpt HLE%{IM %hat shown in
0

the first e Frento R eseflgur errpera ure controfler 19 is 1o

provided at g8, LLontny 4o A SldG Vel 1R ﬁ@@sework because of
having work as stated earlier, or old persons, who
consume foods in a small amount at one time though buyving
15 the foods at one time. This embodiment can provide a
middle size or less of refrigerator, which can preserve
foods in a greater amount than before and is easy for
families with few members, such as newly married couples
and old persons, to use. This is because the new
20 temperature zone of freezer compartment is provided so as
to have substantially the entire width of the
refrigerator main body.
Now, an ailr path arrangement and a cooling method
according to this embodiment will be described. In
25 Figure 2, reference numeral is a first partition, which
is provided between the refrigerating compartment 100 and

the new temperature zone of freezer compartment 300



refrigerating conpartnment 100. Wien the tenperature controller is provided
at a position located at a height of, for instance, not |ower than 1000 mm
and not higher than 1500 nmin the refrigerator main body 1.3 Wﬁlﬁ? can i5
visually check the stored foods and take foods in and out of Ne
refrigerator in a natural posture wi thout his or her stooping, or wthout a
short woman's or an old person's standing on tiptoe. In these Figures, the
tenperature controller 19 is 20 provided & -a hei ght between adj oi ni ng

shel ves 104 and at a position forwardly of the front end 105 of a shelf 104

wth foods gﬁre %.%é(? reqy Vﬁlua?hlggﬂfaégugl hg?ghg%u positions of

the dials 2 22 and se ary posrtions o the%tth als to carry

out set 25 %nu g%tureﬁ%rg%gfg ) r%:sljyg/\n%hggéo éeégg[r:%gg?ﬁccess to

t he tenpera re contro eing Interfer ed 06ds even if
the Toods a : MY 2000 on SPhe HELT teﬂpggam%es%ne 4. The
dials 20, 2 2 for the respective conpartnents on the tenperature

control | er %%e@%rb%c@cwa?ﬂg@éh& e VeRsli eaL albaRERNtoRba3 iz A @l S
alignment. As shown in Figure 15, two of the dials nay be arranged on a

front sige andrherdeanpididgrsich RyY1b8e3rhanged 9nsalbeangsi de to accept
a large size of dials, inproving operability in the Iimted space between

t he adj acenmaglelivds. In this case, the tenperature 1o controller 19 can be
provi ded with good operability by arranging the refrigerating conpartnent

di al 20 and t he Raf¢cdadx engoapalt At d22ibawiteg Br eguénineaacqesse by a user
on the front side and the freezer conpartnent dial 21 on the rear side. 15
By changi ngwitielhsdis ionpoidedeatsvk t bhedk ereanpantmint tiiealr X igeven vt
tenperature in the switchable conpartnment 350 can be changed to a freezer
conpar t ment Médifpdrastiurle ‘{Q ZTGRSW% 3 1gegrreaspewiPénpeRat aFengsnauBeAleezer

conpartnent temperature (- . to -5C a retrigerating co artrrent
t enper atre (%@Stlc?r?é)esﬁ ‘f?ﬁ’ Ei‘e‘f-{rﬁ‘é GBur BREGRpAFt F?ﬁﬁ’ vlf’re (-3C

(2,90 20 RALSpLARLE QIO IR0 TSR £, chotile SO,
e S A T O v R okt
the refrigepdnBELO M tdBile cooling device 4 and behind the new
temperature zone of freezer compartment 300. Reference
15 numeral 6 designates a cooled air supply controller,
which is provided beside the fan 5. The machine space
401, the cooling device 4, the fan 5 and the cooled air
supply controller 6 are provided under the first
partition 2. The cooled air generated by the cooling
20 device 4 is circulated in the refrigerator main body 1 by
the fan 5, and the cooled air is distributed to the
refrigerating compartment 100 and the new temperature
zone of freezer compartment 300 through the cooled air
supply controller 6 provided beside the fan 5.
25 In this embodiment, the dead space can be minimized

since the devices forming the cooling unit are

collectively provided behind the freezer compartment and



3 0 MAY 2002 - 60 tenperature, the icing tenperature conpartnent
tenperature and the vegetable or wi ne conpartnent tenperature to provide a
conveni ent-to-use and practicalto-use refrigerator to famlies with few
menbers, such as 5 newWy married couples and ol d persons. EVBOBIOMENTI® | n
Figure 17 is shown a cross-sectional side view of the refrigerator
according to the third enbodi nent of the present invention as one exanple
of storage. In this 1o Figure, referencegpuaoeral 100 designates the
refrigerating conpartnment, and reference nuneral 102 designates the

cont ai ner, Lch_j S _Rprovi at the | ortion in the refrigerating
conpar t nent L160°H PRGBSI W By Ao Sty e et e rupdREnth]
numeral 101.j esi t he r.ovi.ded an fr i e
refrigerati Eﬁgf‘%gn%%??%ﬁ?nmogdﬂg?gﬁgn\ééqgurcr% &Ite%ef‘oe?fggs%fg%lnl%eee%taé%’oor
shel f provi n;th : . +Refer ; ynenal I gnat h

cont ai ner p?ggfgeégiﬁoﬁﬁghéég%cﬁgbﬁgmggﬁgﬁ?tneﬁ?:%%gamgﬁéé%%brggﬁ%I55106 20

has a wi dt hnééﬂ? fr??g)?&%@ioc ggrl%sa ahd ﬂ@i;iﬁ%&@,tté&(@@lg@éwaé&e

t erepht hal ate bott 3 and another article 1n a vertical” position. The

depth sisze fjeh EhﬁréaﬁsbaguﬁﬁﬂG§1%P%dﬂﬁ%éﬁ”bﬁ%é”&h&Pei§q9$§9iéﬁia§9pp|y
controller 6 and the depth size z5 B of the freezer conpartnent outlet air

path are detBenraegdigerasihg sRwipsfcnrdie: neldl iondvPi Mble sfd€e As a
result, the depth size P of the container 102 for 3 0 MAY 2002 - 61
preservi ng grgehdbtieinanddepliér drrecariicees. and the depth size Q of the
container 352 in the swtchable conpartnent 350 can have substantially the
same size, storiThg re3rdgsfraPEnchoranimesr 28nh, avihbehzbasathpospekon in both
of the 5 container 102 for preserving vegetabl es and other groceries and
for the confaPHEPNE5RCCRES Eﬁr{st‘lérﬂ,f@ 1f THeoHeded gt atle® WeR®Fding to the
present invention, the container for preserving vegetabl es and ot her

groceri®s, RAFERLRRs ADRi §REF ténmp&oidss Ané 1 M retdntCF rBRFt he

terr_pe_ratu_rerz ne in Ehe refori %erati co SarttO nt,sis rovided atethe | ower
pos! L on | nEhELFEE A GBPatoRE RGN e AdT S HP THALTS TRt he front
o  STELCRAED B Lok st SRt ate Ao ki e e
zone of freezer compartment are provided so as to include
the drawable doors and the containers attached thereto
15 movable in the front and rear directions with respect to
the refrigerator. The users can open the door of the
refrigerating compartment to take foods in and out of the
refrigerating compartment without stooping. The users
can shorten the time required to check the place of
20 stored foods since the foods are right before their eyes.
The users can take out foods from the new temperature
zone of freezer compartment without crunching since the
new temperature zone of freezer compartment, which has
frequent access by the users next to the refrigerating
25 compartment, includes the withdrawal door and the

container attached thereto movable in the front and rear

directions with respect to the refrigerator.



wal | of the container in the new tenperature zone of freezer conpartnent.
This arrangenent can provide a refrigerator, which is easy to use and has
the container for preserving vegetabl es and other groceries in a great 20
storage vol une. The container 102 for preserving vegetableseﬂugpp%emm
groceries and the container 352 in the sw tchable conpartnent can have
substantially the sane depth size to nmake parts conpatible for both
containers. Thus, 25 conpatible parts cangbe used to produce a plurality of
preserving spaces to reduce the cost because of the conpatlblllty of parts.
3 o Mar zoo2 - 3% QDI MENT 4 A fourth 6Hbﬁ ment__accor di to the
present inventi dnSwiiiCHEHSSUIR BT R bf & g5t & e&&%ﬁ? 19, 20 and

: [ f
or eservi hgu{?%&égtbfe?@ PRI 170 Fod RIS, i
portion of th ﬁe ? I ratl Qﬂéﬁ%ggnéregk 9r80$§ak§m Lsectional view

t aken along ine gure t'o"explrain ral NSt Fuct d e, which

I's providedgugdst, t@[%dc‘?{étlﬂ e aéor&e&geoéé%{o%ﬁi Bﬂ&t LA QA Re o,

refrlgeratlng co IS s cross-secti onal*Ni ew of
a part of the pefinigeial @ee@&&oaﬁmpmt@fe tﬁeocgngatn%mto%&a&&ﬁseerv' ng
veget abl es and other groceries is drawn out. In these Figures, reference
numeral 101, deglgnates 15 the door provided on the front side of the
refrigerating conpartnent 100, and reference nuneral 102 designates the
container for preseraddigedeget ablgsl andonthen 1gro6eniseprowiidedy aFe-wpr ovi ded
at the lower portion in the refrigerating conpartnent 100. Reference
nuneral 106tRko desilghatds tde ldomy ahel s ppoyvtdddonot he dooext@hd in

Ref erence nuneral 107 designates convex sliders, which are provided on the
| oner surfatbeoffrond eomet aigrer Fiorepriexes vwhighvegepabtesoafitieot her
groceries, and which are |ocated at two positions on right and | eft side of
the 25 Eont EPAELIEEAE e MY igh &0 Hurer a|Thm8fea%@sg¢mtean:o%a%rFeen§ whi ch

are prOV|deg the part tion 2 formng the bottomwall o H
refrigerating cEas LE5, 2 Mt ?ﬁ%ﬁ*ﬁﬂeﬁﬁoﬁempﬁéatﬁﬁﬁc SFESEFe t he

convex Slldﬁ %gév% d“% néigie new temperature zone of

eian
freezer compartment 300 has a new temperature zone of
freezer compartment temperature detector 303 provided

15 therein. The cooled airxr, which is supplied by opening
and closing the two cooled air outlets 7, 8 in the cooled
air supply controller 6 so as to keep the detected
temperatures in set temperature ranges for both
compartments as stated later on, is fed to each of the

20 refrigerating compartment 100 and the new temperature
zone of freezer compartment 300 to cocol both
compartments.

Now, the paths in this embodiment will be described

in detail, referring to the accompanying drawings. In

25 Figure 11 is shown an enlarged view of the fan 5 and the

cooled air supply controller 6 according to this

embodiment. In this figure, reference numeral 5



so as to slidably support the container 102 in the front and rear
directions with respect to the refrigerator main body 1. The rails 108 have
front ends located at 5 substantially the sanme position as thﬁ R{ ﬂﬁbend of
t he contai ner 102 for preserving vegetabl es and ot her grocerié%,Ag enting
interference with the door shelf 106. The container 102 for preserving
veget abl es and 10 other groceries has top side edges forned with

rei nforci ng nmenbers 109, and tunbl e preve#ifi Ag nenbers 110 are provi ded
above positions facing to the reinforcing nmenbers 109. Wen t he contai ner

102 i s forvaidlycdiaup oHL ¥hhhs! eSRRCY i hied GhiidSaload®i fhd Babody 1

to take an article or out as shown in Figure 20, t ront

portion of t cohtpbaes 40 tie raglLset a cont ai ner
tends to sI5§$9f0€%£$dl%l%yggggé?tsghkgggﬁ%?-ti%%,etggc?e?%P%?%ﬁhgnnenbers

109 of the cosdpbngted02 g8916aNkact oliRe Mg 20 iR SWiddgidresber s 110
to prevent the container 102 fromslanting, and can carry out a snooth

slide. In FigsbEed@lais ShpWNyachAESPEIEVE WneWief lldeitdd dat Stragture for
the container and its surroundings in the refrigerator main body. In Figure

21, refesenceidd wlbokrabsp88tdesi ghat esfaicereave malin boeferience nuneral 2
designates the partition formng the bottomwall of the refrigerating
conpart ment Réferenderehmeeate8nanenalleti3air outlet, which is formed
in the cooled air supply controller 6 and is located on a
front side with respect to the refrigerator main body 1.
Reference numeral 9 designates cooled a&r, which is
10 circulated in the refrigerator by the fan 5. Reference
numeral 10 designates an air path for the freezer
compartment, and reference numeral 11 designates an air
path for the cooled air supply controller.
The cooled air 9 indicated by arrows is blown out of
15 the fan 5 in a forward direction, and is distributed into
the freezer compartment air path 10 provided downwardly
and into the cooled air supply controller air path 11
provided be side the fan 5. The two cooled air outlets 7
and 8 are formed in the cooled air supply controller 6 on
20 the front and rear sides with respect to the freezer
compartment 1, and the rear cooled air outlet 7 and the
front cooled air outlet 8 are connected to the
refrigerating compartment 100 and the new temperature
zone of freezer compartment 300, respectively.
25 Now, the structure of the cooled air supply

controller will be described in detail, referring to the

accompanying drawings.



3 0 MAY 2002 - 64 designates the cooled air return air path for the
refrigerating conpartnent 100. The cooled air return air path 13 for the
refrigerating conpartnment is provided in the partition 2 foranpMApmmbottom
wal | of the 5 refrigerating conpartnent 100, and the cooled air return air
path 13 for the refrigerating conpartnent has openings |ocated |aterally of
the rails 108 and their extensions w thout having the openings |located in
the rails or their extensions. 1o Since tye -openings of the return air path
13 for the refrigerating conpartnment are not |located in the rails 108 or

their extensiong byt Jacated J a8k alhya Ol chiRatabl $180d ohehle QXN NS,

scraps of food, such as vegeta drops of water, which have dropped

on a 15 rail; 108,100 fcf&@ﬁm@fleé A0 i oum eyt enkSeprgyent ed from being

caught and dropped'into the return air path 13 for the refrigerating

conpar t ment epbBat Rentl.i diAgraByeRenl ofrdhe &M aliedrd02)7 by the convex
sliders 107, which are provided at two | ocations on the | ower surface 20 of

the contai nges1@AatEMBUANENE 5 Wi dth Jbén 22nd Sc3he¥NtReCkespeteGhiconal
side view of a fifth enbodi nent according to the present invention, wherein

t he sw thablieleagpdrt Berif (e tdwedv 2br t eupelat dortzobeeef 6f.r eezer
conpartnent) is drawn out. In this Figure, reference nuneral 101 designates
t he door prRefdednor numeimradntl Sidkes tfndtes refdrgeeavinl an3eQeBY 12007 -
65 conpartnent, reference nuneral 350 designates the swtchable

conpar t nent potefrer ehdehnumse rato85ledidse gratesthteodr dabbl @, d8orfpitdrd ded on
the front side_of the switchable conpartnent 350, and_reference nunmeral 352
5 desi gnat esophedc gitraiser It satetP 1 e¥ he &9 PeRabredcEAPERt B/t 350. In
this Figure cont ai ner 352 has ,such a Iegg{h t hat the contai ner can be

suppor t ed apagggﬁﬁtﬁon ther E6F2bettéén Fhe T dt° Vi VHT19He® cbnt &i ABF 352
of not Bt eabl? ERANC13G i 9T her S8t ¢ BRRDt SE BB r Enaht S556 8 awn ot to
the full.  &rive 18 and the baffles 17.
In Figure 13 is shown a cross-sectional view of the
alir path arrangement of the new temperature zone of
freezer compartment according to the first embodiment.
15 In Figure 14 is shown a front view of the refrigerator
main body 1 to show the air path arrangement according to
the first embodiment. In Figures 13 and 14, reference
numeral 1 designates the refrigerator main body,
reference numeral 100 designates the refrigerating
20 compartment, reference numeral 200 designates the freezer
compartment, and reference numeral 300 designates the new
temperature zone of freezer compartment. Reference
numeral 2 designates the first partition, which is
provided between the refrigerating compartment 100 and
25 the new temperature zone of freezer compartment 300 and
includes a heat insulating material. Reference numeral 3

designates the second partition, which is provided



As a result, the container can be provided with excellent visibility since
a user can easily survey even 15 the deepest position in the container 352
Wi t hout stooping. The inproved visibility offers advantages in gmqmmq@b
only taking articles of foods in and out is facilitated, but also the
opened time of the drawable door 351 of the switchable conpartnment 350 is
shortened 20 to mnimze arise in tenperature in the swtchable
conpartment caused by the opened drawabl egegloor 351. EMBODI MENT 6 In Figure
23 is shown a cross-sectional side view of the refrigerator according to a

3 I's shoun a cross view of the ref; _
detai | od ScRERAEeE ity 5 PR L E b RE Rk r Sredded sond i 2 s
In these Fi guiesy, | el Gns UIesahoBlSon? GobAY:300201,060, designates the

tenperature controller, s pr a front position on a Side
wall in theﬂﬂguﬂégyﬁgiﬁgkégﬂygytnent 100. The tenperature controller 819
includes a refrigerating conpartnent dial 820, a freezer 5 conpartnent dial

821 and a swi t chabi & &GQPaniBRL1 dkake82dnMBECR R USRILIGRD B&Fi&d, @
desired position to nodify the set tenperatures in the respective

conpar t nent s/ ikef arenaeide] adbdPd €iesi gaaheset Bpakef uiogeaid Mehind
conpartnent, and the reference nuneral 102 designates the to container for
preservi ng \tégetfaldee mntbmpetmei©C20 0 es,Refawéled atméhall 6wer portion in
the refrigerating conpartment. Reference nuneral 103 designates the

t enper at ur e desrisoratfexy the fairigeichi bg poopadedenbovehitdle icoqiriong ded on
the rear wall of the refrigerating i5 conpartnent. Reference nuneral 111
desi gnat es addvéateerd aml drehingriove deewi hemherpanret zone? ofndarcazwr

contai ner for preserving vegetables and other groceries and |ocated at a
posi tion cl @@%tﬂ?@%%ﬁ% née L SengfoHINSt 4 ghiréedkynehesr ERei ger ati ng

conmpartnent 2o .dial 820 has, an icin enperature | evel adde o usual | ow
Compar At 6 CoRA A e Sk O PRI ST s G ERRTS PUDSTET Wnen the

refrigerati rt di al, 820_ij ir rat.ur t he
tenperature%%%ﬁgﬂgﬁgéfﬁgﬁﬁéﬁ?%ﬁgd%ﬁ%aéﬁﬁ%%g’28g§?§ g%n%ggﬁgggﬁﬂa Q?in t he
25 icing te%%&@&”aﬁ@%fp%lfccéﬁt )10y @psﬁangsamecatclga' 8% LhL rear

refrigerating conpartmnent outlet of the cooled air supply controller 6 so

as to conforgndehgritid AM-2002 ché7reteiperatyi-endehesbay by the
refrigerating conpartnment tenperature sensor 103 to the set desired
t enper at ur eReference numeral 8 designates the cooled air outlet,

15 which is formed in the cooled air supply controller 6 and
is located on the front side with respect to the
refrigerator main body 1. Reference numeral 9 designates
the cooled air, which is circulated in the refrigerator.
Reference numeral 10 designates the freezer compartment

20 air path, and reference numeral 11 designates the cooled
air supply controller air path.

Reference numeral 12 designates an air path for thé
refrigerating compartment, which is provided behind the
refrigerating compartment 100. Reference numeral 13

25 designates a return air path for the refrigerating

compartment, which is formed in the first partition 2

forming a bottom wall of the refrigerating compartment



For the past, there has been raised a problemin that the tenperature in
the container 102 for preserving 5 vegetables and other groceries is

| owered too nmuch since the inside of the container is cooled by3a Maygpp! ed
air that has been cool ed portions above the container in the refrigerating
compartment 100. In this enbodinment, the heater 112 is provided in the
partition 2 under the 1o container 102. Wen the refrigerating conpartnent
dial 20 is set at the ice tenperature,-tA8 heater 111 can be energized to
maintain the tenperature of the container 102 at a tenperature of not | ower
than 0C to preveneBéperdef Aafsrilombedeg iited s entlieh zdMgchate of the
i5 heater 111 may be set, depending on a set tenperature for the
refrigeratingtaeonpat knpathafdt htcars faniygdeapiiat doepaborént hewhich
refrigerator. If the switchable conpartnent 350 is set to the new

t enper at ur eizopeoi8EJALt on- TGk, tich hes Heenraidfn calt patRolpr Eser v&ef oods
to be eaten within one week, such as sashim or raw fish since it is

i npossi bl e tefpigseavénfocdspiar tieam ti.ci Rg feemperaatumeradnel 3B 3C to 00). In
this enbodinent, the refrigerating conpartnent 100 can be set not only to

t he ref 5i gedasiogatenpant el etepfertdtaurre REry 186y aodW) Hor wheo to the
icing tenperature zone (-3Cto 0C). Even if the sw tchable conpartnment 300
i s used as ¥RErRERrPEAPEr SOMPALLFIRR tof Witiedy ks corpaidadndt £EBBds 3 0 MAY
2002 - 68 can be preserved in the icing tenperature zope, in the
refrigeratiAQEESHpALt FBAL TEFG 0 ailr’f‘eriFg“ tht konveR ereeriderabdnd

ti b , i di fri t ith [ d
conveni ence" PRERSENSE ENERBE RERICT PHIPFGir & 5SS ST £79L5  Sect i onal
onveni ence” PP TSE <5 “ENBLD . 5
arhod ment O LB i EERnt A oe FoRL i S Etra? 128 8RCe nneral 102

desi gnates @ k98LanBak PLAMIELd At 1R, i3d PWBL POLtEPAsE Nphhes Eebhi gerating
conpartnment 100, and reference numeral 12 designates a cooled air outl et

air path forefbBeechebl haekaldlng scepaldl ids hehtdeuiNeatonpatReEor02he

Ref erence nuneral 112 designates a tenperature sensor, which is provided on
an outer wahéwotehpetrbeuaut lzetneaiaf frdededxr Rafiedetmwentnuneghathlis
designates a cooled air supply controller, which is provided on an inner
wal | of thepvavidedaiin paeh sEZonRefsrmricel srunkrBdrmidg delsé ghatesmt he | owest
shelf in the refrigerating conpartnent 100, which works as the top wall of
the 20 contWfhér of0fhersrd SEWSTRRRIE AW REi HFRRE’r aCPRRRr FRSTIFat i ng

I ., Wwhi ' i ded I f f th hel f. 114. _Ref

naer 512116 8051 GHY BESHoBoRBRAZ bl S SR-dRR Tayet LA oI LB ovi ded on
f t f_t t al 0 ' I Ln.th

et 11 ger at o CSREGr g L0 Y SHBOGIHor TR Rt Srpcr ety o seRgsFoL2 i s

provi ded oncbhgaseuteh tWakdn iof, tike HoRlebide Patd ddp dPethe return

air path 15 for the new temperature zone of freezer

compartment. Reference numeral 15B designates an outlet
20 of the return air path for the new temperature zone of

freezer compartment, which is provided on the bottom of

the return air path 15 for the new temperature zone of

freezer compartment.

Reference numeral 130 designates a lamp cover, which

25 houses a lamp to illuminate the inside of the

refrigerating compartment. Reference numeral 131

designates a cooled air inlet, which is provided at a



3 0 MAY 2002 - 69 cooled air supply controller 113 is provided in the
outlet air path 12, and the tenperature in the container 102 is controlled
i ndependently of the other portions in the refrigerating conpagrmaytyppo as
to be switchable to 5 the new tenperature zone tenperature or at |east one
of the freezer conpartnent tenperature, the icing tenperature, the
refrigerating conpartnent tenperature, the vegetabl e conpartnent
tenperature and the w ne preserving conpaanent tenperature. In particular,
i 0 considering a case wherein the container can be set to the freezer
conpart ment e r.e_or u zo z art ment
t enper at ur e,lB?%g ?fggt&ll%ﬁsuqéa%n%%l%a%pgqﬁgh %ggfo%%g%r%%gghgbfn%\%eggt shel f
114 as the lJ: of .t C i ner_ 102 th o] i | at i ng
| ayer 116 i 15é'ggl \sﬁ%sﬁrggx\ﬂt ed aoﬁ%e&fr%#) 2‘6??2& @fqife’ﬁe@%o%?gi n;&}edl% In
the case of ,a,¢anvaRNdRNANd &f | IRIK oana}hsﬁeugpébepe%ti@hn%rf 197 at the

| ower position in the refrigerating conpartnment 100 can be set only as the
20 cont ai nen zf@er crRSeniong veget abl es and groceries, when the switchable
conpartment 350 is set to the new tenperature zone (-9C to -5C), there has
been raised a profd efBdied hatrid, iwhispossi hactratstiony frerdsdl ey
preserved in the icing tenperature zone (-3Cto 0C). 25 Wen the
refrigerati dgvdaepdr,t nentc i@ lexceptid othé heefohgaraeprlfdins ety tlo t he
icing tenperature, there has been raised a problemin storage of foods
(such as  ByOtkaY f20025 ,- angl Soybeamledkasy sai dédtrobpiesedvdtd darheé n t he
refrigerating tenperature zone. In accordance with this enbodinent, the

t enper at ur eTPATENEradHirS PRIt RsiHc bk0 ¢ onedoFhednendepepesatiyreof 5 ot her
positions in the refrigerating conpartnent. The contajner can be maintained
at a desir ed°PEmPdr FEFEESH (FBRALETPRE af $ @ctRIOBGRatBRaRgelER Bddperature

i th fri ti t t. The.t i th t ai 102
be swi t Ehed BN SHBh aSar &t (e PUHet 100 or OFr E8ZeF Botpar thent
temperature or as,J eash 00S,0f & he bl eAZELCOURALKTEAL APl Ul e, Lhe

i cing tenperature conpar tehperafure, e refrigerating conpartnent
tenper at ur ey the v egelable Lommariymn « { eaPesabYEenaAd, t BesWele preserving

conpartnent tenperature. Not only

through the partition 2 and is supplied into the cooled
air outlet air path 12 for the refrigerating compartment

15 behind the refrigerating compartment 100. Then, the
cooled air cools the refrigerating compartment 100 by
being blown out of cooled air outlets 120, which are
provided on at least one of the rear wall, the right side
wall, the left side wall and the top wall of the

20 refrigerating compartment. A portion of the cooled air,
which is branched from the cooled air outlet air path 12
for the refrigerating compartment, is sucked into the
lamp cover 130 through the cooled air inlet at the lower
portion of the lamp cover 130, and is blown into the

25 refrigerating compartment 100 from the cooled air outlet

at plural locations on the sides and the top of the lamp

cover 130 to cool the inside of the refrigerating



z5 the drawabl e switchabl e conmpartnent but also the container in the
refrigerating conpartnent can be set to any one of these tenperatures,
providing a mddle size or |ess of refrigerator, which can have further

i mproved conveni ence in food storage and can have w de selectiong@@myzmz
tenperatures to provide various usages for food storage. Even when th
tenperature in the container 102 is set at the freezer conpartnent
tenperature or the new tenperature zone ®L freezer conpartnent tenperature,
the 25 provision of the heat insulating |layer 115 on the shelf 114 as the

top wall ofciiSafeRbatnehol02rR0d:bhe-gr aYirsi0R Halt s AN, 1oL
i nsul ating layer 116 on the 3 0 MAY 2002 - 71 front surface of the

contai ner 102 caf pr eueNLekhe eRakahRe hA Ak A el shekbo1d4ahr apRel ng

dewed by a tenperature differéence befween outside and inside the container

102. 5 3 QoMAYoR00Z thé2reCedbMBatrihg Adridr@REmd oina 4 haaokr eezer
conpartnment’, conprising: a refrigerating conpartnent provided at an upper

position thexein, anfireezeuckedpahteertheprratded air oheMe13pesit ko
therein; and a new tenperature zone of freezer conpartnent or a switchable

conpart mentrf piydedthayweenphbemeatr pgerndiday onglas t seadndnd t he freezer
conpartnent therein, the new tenperature zone of freezer conpartnent
wor ki ng as paroipactnenfolangg thenbwtitenperatluret zome ovéfndgehaghes t han a
maxi mumice formng tenperature zone and higher than a freezing tenperature
zone, and acomppeLmentel8dt tBhe @@n’p@iaﬁnrgoﬁhawmi@éldsi%mi@di@tthe

new t enperat ure_zone of freezer conpartnment can be cut w thout bein%
t hawed: andthe lower portion in the refrigerating compartment 100 To

preserve vegetables and other groceries can maintain a
10 higher temperature than the upper portion in the
refrigerating compartment since the container is cooled
by the descended cooled air.
Referring now to Figure 13, the cooled air 9 that
has passed through the outlet 8 for the new temperature
15 zone of freezer compartment is supplied into the outlet
air path 14 for the new temperature zone of freezer
compartment provided in the second partition 2. After
the cooled air has cooled the new temperature zone of
freezer compartment 300, the cooled air is sucked into
20 the return air path 15 provided in the second partition 3
forming the bottom wall of the new temperature zone of
freezer compartment 300. Between the outlet air path 14
for the new temperature zone of freezer compartment and
the new temperature zone of freezer compartment 300 is
25 provided a heat insulating material 16.
The distance 5A shown in Figure 13, which is a

length between a rear wall surface 51 of the refrigerator



the sw tchabl e conpartnent being a conpartnent switchable to at |east one
of the new tenperature zone, the freezing tenperature zone, an ice formng
tenperature zone, a refrigerating tenperature zone, a vegetable ﬁﬂrﬁgf# nt
tenperature zone, and a wi ne preserving tenperature zone; where
tenperature zone of freezer conpartnment of the sw tchabl e conpartnent
occupi es substantially an entire width of the refrigerator. 3 0 MAY 2002
- 73 2. The refrigerator according to-Cbaim 1, Further conprising the
refrigerating conpartnent having a door supported on one side thereof; and

a contai nefPvh 1 heeriAat enat eee vegeldbleert Qlhescgrpeeribes_ 3. The
refrigerator according to Caiml, wherein a nachine space with a

conpressor dierngdds 2nésQbht DHgORYLEee igenaratd NGO &4 BéfipéPabBrel r cul at ed
inthe refrigerator, a fan for circulating the cooled air, and a cooled air
supply contdgild esf foredistrtbupangmbhe GOl ekt ra af ¥orpt nmdledr achewer
position than the refrigerating conpartnent, and wherein a cooled air

suppl y pat Edrors t hies redndgger ahang thenpatigienid iirsa Jpraoivi elegh ab £ achegher
position than the refrigerating conpartnent. 4. The refrigerator according
to C ai ;n 2,comniezdialt heuppbyedontroddppl ¥ ddritgudd €2 has Iat drehst tawo
cooled air outlets provided therein in front and rear directions with
respect to auevert rileraebunesinThber almi demperatastoraing ¢d Traeret
further conprising a first partition provided between the refrigerating
conpartrrentcoéfﬁbalﬂff@erh’ém?’@@ngé@&t deereardnet fihee A0 kshpEr nBWPP Y t he

swi t chabl e compartpent and havin heat insulating material therein; a
second part9%% %ﬁi@eﬂsb%¥ﬁgé%eahéon@ﬁ199ﬁﬂﬁ%ﬁﬂ#€’ﬂﬁﬂg%ﬁu@+%%ier

t t t.h i tchabl t t he .f : t t d
vt ng & hA AU Al PhGSRTer 18 CLRCPEPR CHE Tt he' Sgbce Brovr aed ar o
| ATy ard: £BI “TRePEr,” £ Tmetihe’ shct 5
O A e s A Y A

new tenper atyy &uwone:9f7{ rgezer gaaaPant FeRt Modthewidehabl e conpart ment;
and the cooled air supply controller provided beside the fan; wherein the

machi ne spatized ool ing devdeevotde, f eheandrt BatboakednaiehesitPRiah
controller are provided under the first partition. 6. The refrigerator
accordi ng thediree mdnpaher enntéhescodl etieaiwidsippliyecamitaroldfertias a rear
cooled air outlet connected to a cooled air supply path for the

refri ger at iTRf Corpaateenmainy bofe Lefinger &her cacd@diaig tsme® ¥ m 4,
further conprising a cooled air supply path extending froma cqoled air

out | et 18f t4RR af r 13 uBPPYiEEHt PEEEER 8t KéMmewSefsert R & 9one of
freezer conpartne or the switchable conpartnent; . ard.ition provided
bet ween t he eef?il%%]r%]fi%ﬁn%gﬂ‘pégt ﬁ%h?ngﬁ the 5 eewx“tlgrir:g’erd’trtﬁcgtlz%hea%f
freezer corg}%vgr[rei}} }9{]9‘1:[1?& $yM tchabl e conmpartnent, and having a heat

lal t

insulating nmateri erein, the partition having the cooled air supply

path forned theggi BxpaRdnaahedhel RS aldNGamatier ialt Qyided et wega the
cooled air supply path and the new tenperature zone of freezer conpartnent

or the sw tedeld® £DAPQLDPEPt coBtrdheetebr cgear dicohldemediing toe C ai m |,
Further conprising a container provided at a |lower position in 3 0 MAY
2002 20 front and rear directions with respect to the

refrigerator main body 1 to reduce the width of the

cooling unit. Thus, a middle size or less of compact

refrigerator having a small width (a width size of about

600 mm), which is convenient to families with few

25 members, such as newly married couples and old persons,

can be provided with an easy-to-use new temperature zone

of freezer compartment.



- ~s the refrigerating conpartnment to store foods in a tenperature zone
different fromportions the refrigerating conpartnent except for the
container; and a container provided in the new tenperature zone f[“ﬂf fer
conpartment ox the sw tchable conpartnent; wherein the container A
refrigerating conpartnent is slidable in front and rear directions with
respect to the refrigerator; and the container in the refrigerating
conpartnment has a rear wall |ocated af‘éibdéition backwardly of a position
of a rear wall of the container in the new tenperature zone of freezer
conpartnment or THe cwwiefiabiz suppayt mentrodlekheé rhefs itder atesar according to
Claim1l) further conprising a cooling device; wherein cooled air returned
from the reutilgdr & iaws compdrtorebhei sefutkedaicing rhepeodtieng .deThee at a
position in the vicinity of a central portion of the cooling device with
respect toadd @editt Ud e B¢ srefritiersbdhiongonpeiréeendnd whdsired sai r
returned fromthe freezer conpartnent is sucked into the cooling device at
a posi ti onPraMiKad fdmndetentebrigeratdnot RanverEMSncke¢apodiaion o the
cooled air returned fromthe refrigerating conpartnment with respect to a
Iongltuﬂ|n£r9¥h@?Qﬁ“%H% %%hmm%ﬁ BevFcBINFS. t#ﬁeaﬁéfpﬁéérE%G@ ording to
Caim9, wh ool ed air ned fromthe new tenperature none of
freezer coﬁﬁé?% ecﬁe?$é”%gft% abl'® EBHpAPEREAEESs CONPREFMS 0 £° 3 0 MAY

2002 - 76 h | i h f th I
pot i on. nbte—rﬁe PR oFRceta RCEBOCT aPf £RS1 GPERGP Gaor i ngr At

| east one ptgiﬁ,t GO C?] TELL Sg hawl r}(gj_@d?g%l;éjpgpri?? s0fgone side thereof,

and having a aving a tenperature zone different fromportions in

the at |ea%f@ﬁ%wtWﬁcI@XEQpéoxleénEQﬁtCQBt %'aﬂﬁrla.e%n%l%ht gEer ature
sensor and a cooled air supply controlle both of which independently

controhoa emERIas Urfidi é@Q’l@@I’@ra{hé]?fle&hébﬁbmebhanﬁe@l@r plHserd) the
container is switchable to at |east one of the new tenperature zone, the

freezing tempeiat yreowiotesd wheh i g egfeani nglurapénabucempane) stire and
refrigerating tenperature zone, the vegetabl e conpartment tenperature zone
and the\M|W§ﬁh%§hﬁwﬁeﬁfx9#xﬁﬁam@r@ompﬁetmezt Théehr efir pyeridedrleaccording to
Claim 11, wherein the container_has a_heat insulating maternal provided

t her ear ounGP2FE eﬁﬁ?@@ﬁ@lb%r%t%?PQEc%%HFﬁElPB Clai m 11, further conprising

a shelf working,as a to E cont i ner _and the contai ner having a
front end; theggﬁ%l -%n%u¥ﬁﬁc?r8ﬁt ﬁdHEXV| FYPREE Y s FPRS R materi al s
prOVIdgg (gyér céﬁééﬁ%ﬁé£90§o%i%Zn—bé4P¥§08n%SErE9%hak %%w% g to

further conpri i ng a partitron su ormn ot tom surface of

the refri g%@tﬂﬂ&&w@fﬁé@n@h@nﬁ%ttDESQQQE%a%at@@la@I ¢k figr a cool ed
air return path for the refrigerating conpartnent, provided in the

partition gHdEekid astwesh i tite raél fenpbhataeat abRer off @vededron the
partition surface; wherein the inlet is formed at a position in the
partition swunfceoecrexcepiOf cand hehsl odeleai bior pats @it €nsi che hew The
refrigerator according to Caim8, wherein the refrigerating conpartnent
has a tenp&einar® turg conevp f chadeeer ocampatémeolri ng t enper at ure.

20 Although the cooled air supply controller for the
refrigerating compartment has been provided at a lower
portion of and behind the refrigerating compartment in
the prior art, the cooled air supply controller 6 is
provided behind the new temperature zone of freezer

25 compartment 300 in this embodiment. In accordance with
this embodiment, the size in the depth direction can be

set to be shorter than the shorter width size 6B of the



16. The refrigerator according to Claim1l, wherein the new tenperature zone
of freezer conpartnent or the sw tchable conpartnent has a container, which
is nounted to a drawabl e door novable with respect to the refrigerator. 17.
The refrigerator according to Claim1l) further conprising a Iakr‘ge%@
provided in the refrigerating conpartnment, the linp cover having at | east
one cooled air inlet into the lanp cover arid at | east one cooled air
outlet fromthe | anp cover. 54
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second lateral position opposite to the inlet 13A of the
return air path 13 for the refrigerating compartment with
respect to the central longitudinal axis of the cooling
device. Behind the freezer compartment 200, the return

10 air path 13 for the refrigerating compartment and the
return air path 15 for the new temperature zone of
freezer compartment are extended toward the central
longitudinal axis of the cooling device 4, and the outlet
13B of the return air path 13 for the refrigerating

15 compartment and the outlet 15B of the return air path 15
for the new temperature zone of freezer compartment are
provided in the vicinity of the central longitudinal axis
of the cooling device 4. Cooled air 125 returned from
the refrigerating compartment and cooled air 325 returned

20 from the new temperature zone of freezer compartment are
sucked in the vicinity of a central lower potion of the
cooling device 4.

Cooled air 230 that is returned after having cooled

the freezer compartment 200 is sucked at lower outer

25 positions farther from the outlet 13B of the return air

path 13 for the refrigerating compartment and the outlet

15B of the return air path 15 for the new temperature
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compartment 200, is sucked at positions outwardly far
from the central longitudinal axis of the cooling device
4, frost starts to be deposited on the outer positions of

10 the cooling device 4, and the frost becomes hardened in
the vicinity of the outer edges of the cooling device 4,
lowering cooling capacity because of difficulty in melt
in some cases.

In accordance with this embodiment, the return

15 cooled air 125 from the refrigerating compartment 100 and
the returned cooled air 325 from the new temperature zone
of freezer compartment 300, which are more humid than the
returned cooled air from the freezer compartment 200, can
be sucked in the vicinity of a lower central portion of

20 the cooling device 4 with respect to the central
longitudinal axis thereof to grow the frost from a
central position of the cooling device 4, preventing the
cooling capacity from lowering because of difficulty in
the melt of hardened frost.

25 Thus, the frost can be uniformly deposited to
mitigate a decrease in the cooling capacity by the

deposition of the frost. Although, in this embodiment,
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longitudinal axis thereof, the sucking position is not
limited to the vicinity of the lower portion. The
sucking position may be the vicinity of an upper portion

10 of the cooling device as long as suction and outlet can
be carried out without trouble.
EMBODIMENT 2

In Figure 15 is shown a cross-sectional side view of

the refrigerator according to a second embodiment of the

15 present invention. In Figure 16 is shown a detailed
schematic view of the temperature controller shown in
Figure 15. In these Figures , reference numeral 19
designates the temperature controller, reference numeral
104 designates shelves for storing foods provided at

20 plural levels in the refrigerating compartment 100, and
reference numeral 105 designates the front end of a shelf
104 for storing foods. Reference numeral 350 designates
a switchable compartment, which is provided between the
refrigerating compartment 100 provided at the upper

25 position in the refrigerator main body 1 and the .freezer

compartment 200 provided at the lower position in the

refrigerator main body. Reference numeral 352 designates
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10 provided at a front side on a side wall in the
refrigerating compartment 100. When the temperature
controller is provided at a position located at a height
of, for instance, not lower than 1000 mm and not higher
than 1500 mm in the refrigerator main body 1. A user can

15 visually check the stored foods and take foods in and out
of the refrigerator in a natural posture without his or
her stooping, or without a short woman’'s or an old
person’s standing on tiptoe.

In these Figures, the temperature controller 19 is

20 provided at a height between adjoining shelves 104 and at
a position forwardly of the front end 105 of a shelf 104
with foods carried thereon. A user can visually check
the set positions of the dials 20, 21 and 22 and set the
rotary positions of the dials to carry out set

25 temperature modifications easily without preventing
access to the temperature controller 19 from being

interfered by stored foods even if the foods are fully
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The dials 20, 21 and 22 for the respective
compartments on the temperature controller 19 may be
arranged in a vertical alignment or a horizontal

5 alignment. As shown in Figure 15, two of the dials may
be arranged on a front side and the remaining dial may be
arranged on a rear side to accept a large size of dials,
improving operability in the limited space between the
adjacent shelves. In this case, the temperature

10 controller 19 can be provided with good operability by
arranging the refrigerating compartment dial 20 and the
switchable compartment 22 having frequent access by a
user on the front side and the freezer compartment dial
21 on the rear side.

15 By changing the setting of the switchable
compartment dial 22, the set temperature in the
switchable compartment 350 can be changed to a freezer
compartment temperature (-20°C to -18°C), a new
temperature zone of freezer compartment temperature (-9°C

20 to -5°C), a refrigerating compartment temperature (3°C to
5°C), an icing temperature compartment temperature (-3°C
to 0°C) and a vegetable compartment temperature or a wine
compartment temperature (5°C to 10°C) as required.

Thus, the switchable compartment can be used as a

25 compartment controllably set to the freezer compartment

temperature, the new temperature zone of freezer

compartment temperature, the refrigerating compartment
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temperature, the icing temperature compartment
temperature and the vegetable or wine compartment
temperature to provide a convenient-to-use and practical-
to-use refrigerator to families with few members, such as
5 newly married couples and old persons.
EMBODIMENT 3
In Figure 17 is shown a cross-sectional side view of
the refrigerator according to the third embodiment of the
present invention as one example of storage. In this
10 Figure, reference numeral 100 designates the
refrigerating compartment, and reference numeral 102
designates the container, which is provided at the lower
portion in the refrigerating compartment 100 to preserve
vegetable and other groceries. Reference numeral 101
15 designates the door provided on the front side of the
refrigerating compartment 100. Reference numeral 106
designates a door shelf provided on the door 101.
Reference numeral 352 designates the container provided
in the switchable compartment 350. The door shelf 106
20 has a width size C set to store a 1.5 ¢ of PET bottle
(polyethylene terephthalate bottle) 23 and another
article in a vertical position.
The depth size A of the housing space for the fan 5
and the cooled air supply controller 6 and the depth size
25 B of the freezer compartment outlet air path are

determined so as to satisfy the relationship of A=B+C.

As a result, the depth size P of the container 102 for
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preserving vegetables and other groceries and the depth
size Q of the container 352 in the switchable compartment
350 can have substantially the same size, storing 1.5 ¢
of PET bottles 23 in a horizontal position in both of the
5 container 102 for preserving vegetables and other
groceries and for the container 352, for instance.

In the refrigerator according to the present
invention, the container for preserving vegetables and
other groceries, which has a higher temperature zone

10 different from the temperature zone in the refrigerating
compartment, is provided at the lower position in the
refrigerating compartment so as to be slidable in the
front and rear directions with respect to the
refrigerator. 1In addition, the rear wall of the

15 container is located at a position backwardly of the rear
wall of the container in the new temperature zone of
freezer compartment. This arrangement can provide a
refrigerator, which is easy to use and has the container
for preserving vegetables and other groceries in a great

20 storage volume.

The container 102 for preserving vegetables and
other groceries and the container 352 in the switchable
compartment can have substantially the same depth size to
make parts compatible for both containers. Thus,

25 compatible parts can be used to produce a plurality of
preserving spaces to reduce the cost because of the

compatibility of parts.
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A fourth embodiment according to the present

invention will be described, referring to Figures 18, 19,
20 and 21. In Figure 18 is shown a schematic view of a

5 container 102 for preserving vegetables and other
groceries and its surroundings in a lower portion of the
refrigerating compartment. Figure 19 is a sectional view
taken along the line Z-Z of Figure 18 to explain an rail
structure, which is provided under the container at the

10 lower portion in the refrigerating compartment. In
Figure 20 is shown a cross-sectional view of a part of
the refrigerator main body, wherein the container for
preserving vegetables and other groceries is drawn out.

In these Figures, reference numeral 101 designates

15 the door provided on the front side of the refrigerating
compartment 100, and reference numeral 102 designates the
container for preserving vegetables and other groceries,
which are provided at the lower portion in the
refrigerating compartment 100. Reference numeral 106

20 designates the door shelf provided on the door 101.
Reference numeral 107 designates convex sliders, which
are provided on the lower surface of the container for
preserving vegetables and other groceries, and which are
located at two positions on right and left side of the

25 container 102. Reference numeral 108 designates concave
rails, which are provided on the partition 2 forming the

bottom wall of the refrigerating compartment 100, and
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5 substantially the same position as the front end of the
container 102 for preserving vegetables and other
groceries, preventing interference with the door shelf
106.

The container 102 for preserxrving vegetables and

10 other groceries has top side edges formed with
reinforcing members 109, and tumble preventing members
110 are provided above positions facing to the
reinforcing members 109. When the container 102 is
forwardly drawn out with respect to the refrigerator main

15 body 1 to take an article of food in or out és shown in
Figure 20, the front portion of the container 102 gets
out of the rails 108, and the container tends to slant
forwardly by gravity. At that time, the reinforcing
members 108 of the container 102 can contact the tumble

20 preventing members 110 to prevent the container 102 from
slanting, and can carry out a smooth slide.

In Figure 21 is shown a perspective view of the
slider structure for the container and its surroundings
in the refrigerator main body. In Figure 21, reference

25 numeral 108 designates a concave rail, reference numeral
2 designates the partition forming the bottom wall of the

refrigerating compartment 100, and reference numeral 13
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5 refrigerating compartment 100, and the cooled air return
air path 13 for the refrigerating compartment has
openings located laterally of the rails 108 and their
extensions without having the openings located in the
rails or their extensions.
10 Since the openings of the return air path 13 for the
refrigerating compartment are not located in the rails
108 or their extensions but located laterally of the
ralls and their extensions, scraps of food, such as
vegetables, or drops of water, which have dropped on a
15 rall 108 with the container 102 drawn out, 1is prevented
from being caught and dropped into the return air path 13
for the refrigerating compartment, in the sliding
movement of the container 102, by the convex sliders 107,
which are provided at two locations on the lower surface
20 of the container 102.
EMBODIMENT 5
In Figure 22 is shown a cross-sectional side view of
a fifth embodiment according to the present invention,
wherein the switchable compartment (or the new
25 temperature zone of freezer compartment) is drawn out.

In this Figure, reference numeral 101 designates the door

provided on the front side of the refrigerating
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switchable compartment 350, and reference numeral 352
designates the container provided in the switchable
compartment 350.

In this Figure, the container 352 has such a length
that the container can be supported at a portion thereof
between the rear wall of the container 352 and the front
end surface of the door 101 having a horizontal distance
of not greater than 120 mm with the switchable
compartment 350 drawn out to the full.

As a result, the container can be provided with
excellent visibility since a user can easily survey even
the deepest position in the container 352 without
stooping. The improved visibility offers advantages in
that not only taking articles of foods in and out is
facilitated, but also the opened time of the drawable
door 351 of the switchable compartment 350 is shortened
to minimize a rise in temperature in the switchable
compartment caused by the opened drawable door 351.
EMBODIMENT 6

In Figure 23 is shown a cross-sectional side view of
the refrigerator according to a sixth embodiment of the
present invention. In Figure 24 is shown a detailed
schematic view of the temperature controller shown in

Figure 23. In these Figures, reference numeral 819
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i<l 1 at a front position on a side wall in the refrigerating

compartment 100. The temperature controller 819 includes
a refrigerating compartment dial 820, a freezer
5 compartment dial 821 and a switchable compartment dial
822, which a user can set at a desired position to modify
the set temperatures in the respective compartments.
Reference numeral 100 designates the refrigerating
compartment, and the reference numeral 102 designates the
10 container for preserving vegetables and other groceries,
provided at the lower portion in the refrigerating
compartment. Reference numeral 103 designates the
temperature sensor for the refrigerating compartment,
which is provided on the rear wall of the refrigerating
15 compartment. Reference numeral 111 designates a heater,
which is provided in the partition 2 under the container
for preserving vegetables and other groceries and located
at a position close to the container.
As shown in Figure 24, the refrigerating compartment
20 dial 820 has an icing temperature level added to usual
low temperature, medium temperature and high temperature
levels. When the refrigerating compartment dial 820 is
set at a desired temperature, the temperature in the
refrigerating compartment 100 is controlled to be in the
25 icing temperature zone (-3°C to 1°C) by opening and
closing the refrigerating compartment outlet of the

cooled air supply controller 6 so as to conform the
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0& ()- 2K& "}[§§?1t&e past, there has been raised a problem in
that the temperature in the container 102 for preserving
5 vegetables and other groceries is lowered too much since
the inside of the container is cooled by the cooled air
that has been cooled portions above the container in the
refrigerating compartment 100. In this embodiment, the
heater 111 is provided in the partition 2 under the
10 container 102. When the refrigerating compartment dial
20 1s set at the ice temperature, the heater 111 can be
energized to maintain the temperature of the container
102 at a temperature of not lower than 0°C to prevent
stored foods from being iced. The energizing rate of the
15 heater 111 may be set, depending on a set temperature for
the refrigerating compartment and the ambient temperature
about the refrigerator.
If the switchable compartment 350 is set to the new
temperature zone (-9°C to -5°C), it has been difficult to
20 preserve foods to be eaten within one week, such as
sashimi or raw fish since it is impossible to preserve
foods in the icing temperature zone (-3°C to 0°C). In
this embodiment, the refrigerating compartment 100 can be
set not only to the refrigerating compartment temperature
25 (1°C to 5°C) but also to the icing temperature zone (-3°C
to 0°C). Even if the switchable compartment 300 is used

as the new temperature zone of freezer compartment, foods
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can be preserved in the icing temperature zone in the

refrigerating compartment 100 to improve the convenience
in food preservation by a user, providing a refrigerator
with various use and convenience in use.

5 EMBODIMENT 7

In Figure 25 1s shown a cross-sectional side view of

the refrigerating compartment according to a seventh
embodiment of the present invention. In this Figure,
reference numeral 102 designates a container provided at

10 a lower portion in the refrigerating compartment 100, and
reference numeral 12 designates a cooled air outlet air
path for the refrigerating compartment behind the
container 102. Reference numeral 112 designates a
temperature sensor, which is provided on an outer wall of

15 the outlet air path 12. Reference numeral 113 designates
a cooled air supply controller, which is provided on an
inner wall of the outlet air path 12. Reference numeral
114 designates the lowest shelf in the refrigerating
compartment 100, which works as the top wall of the

20 container 102. Reference numeral 115 designates a heat
insulating layer, which is provided on a lower surface of
the shelf 114. Reference numeral 116 designates a second
heat insulating layer, which is provided on a front
surface of the container 102.

25 As shown in Figure 25, in the refrigerator according
to this embodiment, the temperature sensor 112 is

provided on the outer wall of the cooled air path 12, the
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the refrigerating compartment so as to be switchable to
5 the new temperature zone temperature or at least one of
the freezer compartment temperature, the icing
temperature, the refrigerating compartment temperature,
the vegetable compartment temperature and the wine
preserving compartment temperature. In particular,

10 considering a case wherein the container can be set to
the freezer compartment temperature or the new
temperature zone of freezer compartment temperature, the
heat insulating layer 115 is provided on the lowest shelf
114 as the top wall of the container 102, and the second

15 heat insulating layer 116 is also provided on the front
surface of the container 102.

In the case of a conventional refrigerator wherein
the container 102 at the lower position in the
refrigerating compartment 100 can be set only as the

20 container for preserving vegetables and groceries, when
the switchable compartment 350 is set to the new
temperature zone (-9°C to -5°C), there has been raised a
problem in that it is impossible to store foods to be
preserved in the icing temperature zone (-3°C to 0°C).

25 When the refrigerating compartment 100 except for the
container 102 is set to the icing temperature, there has

been raised a problem in storage of foods (such as
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5 other positions in the refrigerating compartment. The
container can be maintained at a desired temperature
without being affected by a change in temperature in the
refrigerating compartment. The temperature in the
container 102 can be switched to the new temperature zone

10 of freezer compartment temperature or at least one of the
freezer compartment temperature, the icing temperature
compartment temperature, the refrigerating compartment
temperature, the vegetable compartment temperature and
the wine preserving compartment temperature. Not only

15 the drawable switchable compartment but also the
container in the refrigerating compartment can be set to
any one of these temperatures, providing a middle size or
less of refrigerator, which can have further improved
convenience in food storage and can have wide selection

20 of temperatures to provide various usages for food
storage.

Even when the temperature in the container 102 is
set at the freezer compartment temperature or the new
temperature zone of freezer compartment temperature, the

25 provision of the heat insulating layer 115 on the shelf
114 as the top wall of the container 102 and the

provision of the second heat insulating layer 116 on the
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container 102 and the shelf 114 from being dewed by a
temperature difference between outside and inside the

container 102.
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CLAIMS
1. A refrigerator with a freezer compartment,
comprising:

a refrigerating compartment provided at an upper
position therein;

a freezer compartment provided at a lower position
therein; and

a new temperature zone of freezer compartment or a
switchable compartment provided between the
refrigerating compartment and the freezer compartment
therein,

the new temperature zone of freezer compartment
working as a compartment having a new temperature zone
of not higher than a maximum ice forming temperature
zone and higher than a freezing temperature zone, and a
temperature set to a temperature that foods preserved
in the new temperature zone of freezer compartment can
be cut without being thawed; and

the switchable compartment being a compartment
switchable to at least one of the new temperature zone,
the freezing temperature zone, an ice forming
temperature zone, a refrigerating temperature zone, a
vegetable compartment temperature zone, and a wine
preserving temperature zone;

wherein the new temperature zone of freezer
compartment of the switchable compartment occupies

substantially an entire width of the refrigerator.



109%& ()-109%&' ()-10%& ()- 109%&k' ()-,!109%& ()-910%& ()-\]>]]~"+_aBxY:

Pk f, M 109&' () - %Z109& () - 9! yf ! #109& () - &10%& () - YI0%&' () - Sy1l09& ()-+_W 2
1T dExY: Tkl @f 109%& () -fL6F"10%& ()- Y410%&' ()-y2F10%& ()-F

010%& ()-.910%& ()-1"""" """ aa_@ 30 MAY 2002
Pk!"10%4 & ()-z!"10%/ & ()-zIl MLO% & ()-%M0% & ()- 10 10 103:

109 ()-abbccdd}[: _@! k! - 73 -

f,o%109%vWE ()-'k, 9%10% /& ()-,1110%8 & ()--!'S,1110%: & ()-- "10%4 & ()-Sta
"10%1'H & ()-Sdl eeffff f'frS4 117 10%& ()-3%W1L0% ()- 10WW 10WW
I0WW ! p, BL10OWW W& ()-, %t10% & ()-!ff, %109 M & ()-'ffCgg{hiiwlJ3rS4

N p@6 10900& ()-!'@10%& ()-'k@ 10%+& () -!' Xy@ 10%&' ()-!'\@10%& ()-!\ @ 10%&

() -i kj kxrykzRhkkkpalPigetQUR acko ¥l 8% o) c1386C110@Grther
10CC! @6 10%CC& () -! @6 109&' ()-!y@® 10999& () - Ki | | ~mmao} [ 9oP1

| I f SF#108@mpyi kY H5# LOUR ref r3oeta%ing) copir ¥k Havisiy 20%efkr() - ! snt 10%& (
) -aopMgNgQOgPq] qdggr S1 !'!'s "10%&' () - SMLO%&' () - %l0%&' () -3 10++

supported on one side thereof; and a container provided

therein to store wvegetables or other groceries.

3. The refrigerator according to Claim 1, wherein a

machine space with a compressor therein, a cooling device
generating cooled air to be circulated in the
raefrigerator, a fan for circulating the cooled air, and a
cooled air supply controller for distributing the cooled
air are provided a lower position than the refrigerating
conmpartment, and wherein a cooled air supply path for the
refrigerating compartment is provided at a higher
position than the refrigerating compartment.

4. The refrigerator according to Claim 1, wherein the
cooled air supply controller has at least two cooled air
outlets provided therein in front and rear directions
with respect to the refrigerator.

5. The refrigerator according to Claim 1, further
comprising a first partition provided between the
refrigerating compartment and the new temperature zone of
freezer compartment or the switchable compartment and
having a heat insulating material therein; a second
partition provided between the new temperature zone of
freezer compartment or the switchable compartment and the
freezer compartment and having a heat insulating material

therein; the machine space provided at a lower rear
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the new temperature zone of freezer compartment or the
switchable compartment; and the cooled air supply
controller provided beside the fan; wherein the machine
space, the cooling device, the fan and the cooled air
supply controller are provided under the first partition.
6. The refrigerator according to Claim 4, wherein the
cooled air supply controller has a rear cooled air outlet
connected to a cooled air supply path for the
refrigerating compartment.

7. The refrigerator according to Claim 4, further
comprising a cooled air supply path extending from a
cooled air outlet of the cooled air supply controller to
the new temperature zone of freezer compartment or the
switchable compartment; a partition provided between the
refrigerating compartment and the new temperature zone of
freezer compartment or the switchable compartment, and
having a heat insulating material therein, the partition
having the cooled air supply path formed therein; and a
heat insulating material provided between the cooled air
supply path and the new temperature zone of freezer
compartment or the switchable compartment.

8. The refrigerator according to Claim 1, further

comprising a container provided at a lower position in
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the refrigerating compartment to store foods in a
temperature zone different from poxtions the
refrigerating compartment except for the container; and a
container provided in the new temperature zone of freezer
compartment oxr the switchable compartment; wherein the
container in the refrigerating compartment is slidable in
front and rear directions with respect to the
refrigerator; and the container in the refrigerating
compartment has a rear wall located at a position
backwardly of a position of a rear wall of the containex
in the new temperature zone of freezer compartment or the
switchable compartment.

9. The refrigerator according to Claim 1, further
comprising a cooling device; wherein cooled air returned
from the refrigerating compartment is sucked into the
cooling device at a position in the vicinity of a central
portion of the cooling device with respect to a
longitudinal axis of the cooling device, and cooled air
returned from the freezer compartment is sucked into the
cooling device at a position farther from the central
portion than the sucked position of the cooled air
returned from the refrigerating compartment with respect
to a longitudinal axis of the cooling device.

10. The refrigerator according to Claim 9, wherein cocled
air returned from the new temperature zone of freezer

compartment or the switchable compartment is sucked into
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central portion.
11. The refrigerator according to Claim 1, further
comprising:

at least one of the compartments having a doorx
supported on one side thereof, and having a container
having a temperature zone different from portions in the
at least one compartment except for the container; and

a temperature sensor and a cooled air supply

controller, both of which independently control a
temperature in the container;

wherein the temperature in the container is
switchable to at least one of the new temperature zone,
the freezing temperature zone, the ice forming
temperature zone, the refrigerating temperature zone, the
vegetable compartment temperature zone and the wine
preserving temperature zone.
12. The refrigerator according to Claim 11, wherein the
container has a heat insulating material provided
therearound.
13. The refrigerator according to Claim 11, further
comprising a shelf working as a top wall for the
container and the container having a front end; the shelf
and the front end having heat insulating materials

provided thereon.
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14. The refrigerator according to Claim 8, further
comprising a partition surface forming a bottom surface
of the refrigerating compartment under the container; an
inlet for a cooled air return path for the refrigerating
compartment, provided in the partition surface; and a
slide rail for the container provided on the partition
surface; wherein the inlet is formed at a position in the
partition surface except for the slide rail or its
extension.

15. The refrigerator according to Claim 8, wherein the
refrigerating compartment has a temperature therein
switchable to an ice forming temperature.

16. The refrigerator according to Claim 1, wherein the
new temperature zone of freezer compartment or the
switchable compartment has a container, which is mounted
to a drawable door movable with respect to the

refrigerator.

17. The refrigerator according to Claim 1, further
comprising a lamp cover provided in the refrigerating
compartment, the lamp cover having at least one cooled
air inlet into the lamp cover and at least one cooled air

outlet from the lamp cover.



