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OPERATI NG REFRI GERATOR BACKGROUND OF THE | NVENTI ON FI ELD OF THEFEBRUARY 29007
The present invention relates to a display portion of a refrigerator and a
rapid refrigerating function. DI SCUSSI ON OF BACKGROUND Figure 10 is a front
view of a conventional refrigerator. Figure 11 is a cross-sectional view of

Figure 10 for illustrating an inside of the conventional refrigerator. In
Figures 10 and 11, the refrigerator is constructed by a freezing chanber
5,a refrigerating chanber 1, a chilling chanber 10, and a vegetabl e chanber

4. Nunerical reference 6 designates a handle as a secure hand, forned on a
door of the refrigerator. NunerTETBLE @BfBHENEEVENTAENI gnates a tenperature
controller, formed on a back surface of the refrigerating chanmber 1.
Therefore, in ordBEFROGABAESR BN® MATHODAQN ©REAATIONG REFRDEEBAMOROI i ng a
tenperature inside the refrigerator 1, it is necessary to w dely open the
door, wherein an increnent BRCKGROURIMp&FatiHE INSENIEIQMe refrigerator is
caused and a hand cannot be easily reached to the back surface of the
refrigerati ngfFthanbeF THEFUNVBSTION current setting can be checked by
opening and closing the door, whereby the tenperature controller is not
easily used. 2 FEBRUAR¥s2BQ7 invention relates to a display portion

of a refrigerator and a rapid refrigerating function.

DISCUSSION OF BACKGROUND

Figure 10 is a front view of a conventional
refrigerator. Figure 11 is a cross-sectional view of
Figure 10 for illustrating an inside of the conﬁentional
refrigerator. In Figures 10 and 11, the refrigerator is
constructed by a freezing chamber 5,a refrigerating
chamber 1, a chilling chamber 10, and a vegetable chamber
4. Numerical reference 6 designates a handle as a secure
hand, formed on a door of the refrigerator. Numerical
reference 11 designates a temperature controller, formed
on a back - -surface of the refrigerating chamber 1.
Therefore, in order to access the temperature controller
for controlling a temperature inside the refrigerator 1,
it is necessary to widely open the door, wherein an
increment of the temperature inside the refrigerator is
caused and a hand cannot be easily reached to the back
surface of the refrigerating chamber 1. Further, a
current setting can be checked by opening and closing the

door, whereby the temperature controller is not easily

used.



2 Figure 12 illustrates a conventional refrigerator having a s ur.e
simlar to that described in Figures 10 and 11. This conventid%%ﬁéEﬁARY2°°7
refrigerator is constructed by a freezing chanber 5, a refrigerating
chanber 1, a chilling chanber 10, and a vegetabl e chanber 4, wherein a
tenperature controller 11 is located on a front surface of a door for the
freezing chanber 5. Even though the tenpeRature controller 11 is |ocated
outside the refrigerator, not inside this, the position of the tenperature
controll er is notFiguaki gameAtl ugitriatas aeypenviend iandl sefotiatseroed wit hout
unconsci ousness. Therefore, in cases that a setting is not appropriate and
a tenper at ur ehantnenenstinstdeet Reémidpri ger dhet Pescadiidsidayied Fig}ust nent s
are not sufficiently quick to avoid an influence to freshness of foods.
Further, bech@sandhkltenpdrisa warconyaldlerrafirigeracaretdsin the freezing
chanber 5, not like the tenperature controller 11 in the refrigerating
chanber 1 illcstsaredted Frgar éseetdngnghambetrhér e d &ed MiGaIEANT e
difference froman outer air of about -18C. Therefore, frost is generated
when a suffi cfleambehet nap FhsblanpoRhpAbAGt 1Peabinfed AcIaMddrle tHeamber
tenperature controller 11 is |ocated. Adversely, in case that a sufficient
thermal insul 4tiBReresnraabpPegratiEcecanerprébirens tifatl I akiderat ure
controller 11 protrudes fromthe door surface to affect a design, an

adj ust nent of f¥pettewpéracuPé PsdeRangey ahe £rrezdfJosddimRiyrant cl osing the

door by striking agai nst 2 FEBRUARY 2007 )
EVen though the temperature controller 11 is located

outside the refrigerator, not inside this, the position
of the temperature controller is not in alignment with an
eye line and is not observed without unconsciousness.
Therefore, in cases that a setting is not appropriate and
a temperature increment inside the refrigerator is
displayed, adjustments are not sufficiently quick to
avoid an influence to freshness of foods. Further,
because the temperature controller 11 is located in the
freezing chamber 5, not like the temperature controller
11 in the refrigerating chamber 1 illustrated in Figures
10 and 11, there is a temperature difference from an
outer air of about -18°C. Therefore, frost is generated
when a sufficient thermal insulation in not realized at
where the temperature controller 11 is located.
Adversely, in case that a sufficient thermal insulation
is realized, there are problems that the temperature
controller 11 protrudes from the door surface to affect a
design, an adjustment of the temperature is changed at

time of opening and closing the door by striking against



3 walls, furnitures and so on, and simlar situations to those_described
above occurs. Figure 13 illustrates a conventional refri geratorz,FEBRUARY2°°7
constructed by a refrigerating chanber 1, a vegetable chanber 4, and a pair
of vertically arranged freezing chanbers 5, wherein a tenperature
controller 11 is located in the refrigerating chanber 1. Although the
tenperature controller 11 is |ocated at -a3 ower position of the
refrigerator than that in Figure 12, children easily operate the

tenper ature caafiiel | €urhl thareseramheauslry, cdrahgeiml t #npet atat €oset ttiong,
whereby there is a possibility that foods are frozen or rotted. Figure 14
il lustrates athoseedkisardbedefadoyer atmursconstructed by a refrigerating
chanber 1, a vegetable chanber 4, and a freezing chanber 5 fromup to down,
wherein a tenperatfurgmrconty alllersthaties lacatreden i bhel refrigeratiorg chanber
1. Although the tenperature controller 11 is |ocated on an upper portion of
t he door in anngppecrest st eage «ffr itdesr atefrirg geratlosr hhAvi agvagéoab lkei ght .

Al t hough this position of the tenperature controller 11 is easily

accessi bl e at chianbeaf 4usiang ttheairefafi gendtiargl hecausengdé@cfreacdalb
conponents such as a board is included in the tenperature controller, there
are many caseshtehaertshé,r efreirgamateort anpedatagesl apmerohl epatkedsstate by a
pressure, and various objects are put on a top of the refrigerator because
of its | ow hellghttednier ¢inge medliaes aucty tdistmlidre I ef Algdratar tlkedestroyed

2 FEBRUARY 2007
temperature controller 11 is located at a lower position

of the refrigerator than that in Figure 12, children
easily operate the temperature controller 11 to
erroneously change a temperature setting, whereby there
is a possibility that foods are frozen or rotted.
Figure 14 illustrates a conventional refrigerator
constructed by a refrigerating chamber 1, a vegetable
chamber 4, and a freezing chamber 5 from up to down,
wherein a temperature controller 11 is located in the
refrigerating chamber 1. Although the temperature
controller 11 is located on an upper portion of the door
in an uppermost stage of the refrigerator having a low
height. 2although this position of the temperature
controller 11 is easily accessible at time of using the
refrigerator, because electronical components such as a
board 1s included in the temperature controller, there
are many cases that the refrigerator is damaged under a
packed state by a pressure, and various objects are put
on a top of the refrigerator because of its low height,

whereby problems such that the refrigerator is destroyed



- a by acollision wwth an object, and noisture intrudes into géghy Y 2007
refrigerator. Further, in a case that the refrigerator is i nstl 5§<ﬁm8 a
wal | and cases simlar thereto, because the tenperature controller 11 is
| ocated in upper and |ower portions and so on of a center of the door, as
illustrated in Figures 10, 11, 12, a display portion is occasionally
destroyed by striking against a wall, a-pildar and so on at tinme of opening
the door. Therefore, it is necessary to cover using a lid and so on, and
provi de a | ocking nechamsiiom fxorcH ke ddgrecand atdhero neanse sinihdest hetet o.
Figure 15 is a detailed view of the tenperature controller 11, illustrated
in, for exanpkae Eedurieeri@ort.hrough 14. In the figures, nunerical reference
|la designates an LED display portion for showing a state of tenperature
control. Nureri calFurefrerrencen |d radesitgrat eshe arsfrigérdoorcoatrol ling the
tenperature control. The tenperature controller 11 is horizontally
ext endi ng for insepaiatielay oner ve wayl leachl clrerdrers iofi tdwe trlefreger abecausdhe
tenperature controller 11 is constructed by LED display portions |Ila and
swi tch porti onhseltbnpkotltureespedtrioddler ddr ries pondi rep tin tinepehaabeér s.
However, such an arrangenent of the LED display portions Ila and the
swi tch porti ohswkkbpoalt inats kedeasi lon difsta npuitshred £ bdraudeoonl sl abel s of
a freezing chanber tenperature control, a refrigerating chanber tenperature
control, and 21EEBRUAR¥I2@G@®7 Figures 10, 11, 12, a display portion is

occasionally destroyed by striking against a wall, a

pillar and so on at time of opening the door. Therefore,

it is necessary to cover using a 1id and so on, and

provide a locking mechanism for the door and other means

similar thereto.

Figure 15 is a detailed view of the temperature

controller 11, illustrated in, for example, Figures 10

through 14. In the figures, numerical reference 1lla

designates an LED display portion for showing a state of

temperature control. Numerical reference 11b designates

a switch for controlling the temperature control. The

temperature controller 11 is horizontally extending for

separately serve by each chamber of the refrigerator.

The temperature controller 11 is constructed by LED

display portions 1la and switch portions 1lb, both

respectively corresponding to the chambers. However,

such an arrangement of the LED display portions lla and

the switch portions 1l1lb can not be easily distinguished

because only labels of a freezing chamber temperature

control, a refrigerating chamber temperature control, and



5 a chilling chanber tenperature control are displayed, whereblFrESRIARY 0P
possibility that a wong chanber is erroneously controlled because it is
not instinctively know which |abel corresponds to which chanber. Further,
because the switch portion lib is arranged adjacent to the LED display
portion |Ila, and the swtch portions I[Ib _are arranged on left and right
sides of the LED display portion Ila, a hand of an operator covers the LED
display portion 11a at tinme of controlling the tegperature, .and _the

Joﬂké? gr Hgar >

operat or can endt? Y e RHRPRED- GFRRF AfUpSr EPBREP %%& operati on
is difficult. Figure 16 illustrates a r_fl_ati onshi g between_a _display of a
set conditi oW STELY UreTon Df2 sRPEFhELLhEY FBAPefaltPEShy PR S eniser at ur e

controller 11 and a range of teqr‘rggrature changes with respect to a medium

mode i ndi catT P VY erpet Bt b 89 cBREFBPPer U 1A BPGUrESIENC Y Absci ssa
(Ebresents a,con sii. ol e g splay by he, LED.d splay port ign Ll of ihe
{emper at Ur e, T o 6, SGHer (AL LEER T 3Pl a5 SpSPLRGR PEA ARacatEs a |ow
There i's ong st af et HeorPY HeCRBUT I hBde BHAC Ao o an FoBsr “ ATk i e, Tt
1750, Vhen' | 5% TRTEN U1 o of hutaiy” S8r Tt RACEEnBer ATt S Posk TN 1. 50
the LED 2 FE%BHéﬁXngqpﬁa, a hand of an operator covers the LED display

portion lla at time of controlling the temperature, and

the operator can not observe the LED display portion 1lla,

whereby the operation is difficult.

Figure 16 illustrates a relationship between a

display of a set condition in a function of setting the

temperature by the temperature controller 11 and a range

of temperature changes with respect to a medium mode

indicator in the temperature controller. In Figure 16,

an abscissa represents a content of the display by the

LED display portion lla of the temperature controller 11,

and an ordinate represents the range of the temperature

change [deg] with respect to the medium mode in setting

the temperature. For example, when the LED display

portion lla indicates a low mode, a temperature higher

than the medium mode by 3°C is set. In this case, there

1s one step between the medium mode and the low mode.

Therefore, it 1s possible to set temperatures higher and

lower than the medium mode by 1.5°C. When it is required

to minutely set the temperature less than 1.5°C, the LED



6 display should be expanded. However, there is no sufficient; HxREARYS007
expandi ng the LED display, a cost therefor is increased; and a nore m nute
control can not be attained for food to be easily frozen. In order to
avoid the freezing of the foods, it is always necessary to increase the
tenperature by 1.5C or nore, whereby a keeping quality is deteriorated.
Adversely, when it is required to cool T He Toods, these are excessively

cool ed, vvhergb n. ener can not be.saved. In a cqnventi.onal

o ri ger at or s CWRAAYa TRPGE AfoUTPZEIod 00dE EPE st 3T6d 9 rito he
refrigerator at _tine of rchasing the large .a f fpods and under a
S tuats on o1 nEPAELRERG SEE Lt RAn T g i & e bR et 2 PAEL ne

t enperature copltroller .11 .s0 as to, ui(ﬁkly cool the foods for ra idlg
decreasi ng t h&"eFEMBEr ACUrEC TSRS Er 21 & H S TTHEEE© £ O0ds Pt ke E ol
especi ally containin ch noisture are apt to freeze because the
tegpelrat u%/e ngt Ifaﬁlfjaiqél@ét ir%lolr :%Wu f1rPe q{)ﬁ%lkll% ]i:ro%zfz?rhg t u(:frcﬁic?d%.torhus
there is a probl em té?lat an electric ogr (g)ns.ump.ti on, i s usel ess. The
conventional FSPFg&rat OF S°¢ 10501%d By dest®tti g the 1 Bmpher Aty &°fhdi de t he
refrigerator a tenperature sensor, for .detecting the te rature and
cool : gg when ?ﬁelnﬁétggéteegykeer%ér}paﬁﬁﬁteuﬁ% }?‘}i’glhﬁ ICt an ng)rsee'[m\"f Stperattre to

conty ol L0,br\8ebhe HRNLS e i el | REIAe. i fented
tenperature S?@%ﬂﬁr@% %OFE%%QA%géngggds, these are excessively cooled,
whereby an energy can not be saved.

In a conventional refrigerators, when a large amount
of foods are stored into the refrigerator at time of
purchasing the large amount of foods and under a
situation similar thereto, for example, a high mode is
selected in the temperature controller 11 so as to
guickly cool the foods for rapidly decreasing the
temperature. However, in such a case, foods like tofu
especially containing much moisture are apt to freeze
because the temperature setting is still low after
guickly cooling the foods. Thus there is a problem that
an electric power consumption is useless.

The conventional refrigerator is cooled by detecting
the temperature inside the refrigerator by a temperature
sensor for detecting the temperature and cooling when the
detected temperature is higher than a set temperature to
control to bring the temperature into the set temperature.

When a heated food is accommodated in the refrigerator,

the temperature detected by the temperature sensor is



7 increased by a heat fromthe heated food, wherein a coolirm¥é%%Fration i's
started. At this time, foods, stored in the refrigerator, aréh q@§ﬁé@37by
the heat as in the tenperature sensor, whereby a tenperature of the foods
is increased and freshness of the foods is deteriorated. Further, at tine
of cooking a cold desert, such as an ice cream in use of the conventiona
refrigerators, materials such as daily ¢ream sugar, eggs and so on are

m xed and inserted into the freezing chanber 5 for cooling. After freezing
to a certai ntex¥eatedt RE anBeafi Arsmalrdcohcd i fptf t k@12 hd naterial s
contain an air, and thereafter the materials are cooled in the freezing
chanber 5. SEehlERTOPBEERFSAN| &Sr 6peated soAtt R St hdMEooltodsert i s not
hardened after being finally frozen. Since the conventional refrigerators
are constructedre@dsideskei bBATABBVALONY BF ShdddssHNFaD pemande’fodé t he
door of the refrigerator and, when necessary, foods should be npoved for
control |ing thethenperaetrbutRr 65ROt h@heKSh S SraRGT Ay df O£ hehe
tenperature controller; and the door should be kept opened for the

t enper at ur e TReREr 6F, LNRERRBFAf pEEhAESS NeSFetodr iWtoatiePdy B i ncrement of
the tenperature in the refrigerator, and as a result, the tenperature of
the foods i ncFedseCr&bfEher, the inside of the refrigerator is

insufficiently cool e or excessively cqol ed, siqﬁ§(§he t enper at ure
controller 2 FEBﬁwﬁ e§00§t time of cooking a co esert, suchn as

an ice cream, in use of the conventional refrigerators,
materials such as daily cream, sugar, eggs and so on are
mixed and inserted into the freezing chamber 5 for
cooling. &after freezing to a certain extent, the
materials are once whipped to make the materials contain
an air, and thereafter the materials are cooled in the
freezing chamber 5. Such an operation is repeated so
that the cool desert is not hardened after being finally
frozen.

Since the conventional refrigerators are constructed
as described above, it is necessary to open and close the
door of the refrigerator and, when necessary, foods
should be moved for controlling the temperature through
the switch portion 11b of the temperature controller; and
the door should be kept opened for the temperature
control, whereby freshness is deteriorated by an
increment of the temperature in the refrigerator, and as
a result, the temperature of the foods increase. Further,
the inside of the refrigerator is insufficiently cooled

or excessively cooled, since the temperature controller



8 11 is located in a position hardly observed, and therefore,ifegrEaR 2007
possible to quickly check the tenperature controller to resultantly del ay
whereby there are problens that the foods rotted or frozen.
Further, even though the tenperature controller 11 is |ocated outside the
there are problens that it is not easily checked dependi ng on
and children controls it.” an inpact at time of opening and

.t t at t.roll 11 is brok b
01 Her [OFREPE a7e 2 pFom e CRACThe Oy BOrti on |1a i s

an adj ust ment

refrigerator,
its position,
closing the d
i noperable. F

hi dden by a haﬁd
i s erroneousl y&
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frequently ta
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h.i | of 1.5C.i I ibl e- Theref it
e PE SEHRar Y B3R5 L0 R g ARCH SR St - nd so. on ar e

a low tenperature for keeping freshness and avoi di ng
tRér&fore the tenperature is set to be a bit higher than

required for avol digidie (1eszi g, cwharely deter] orati o of, e fgeshness

ng

0 easil'y cook a hone  "nade desert

that it is not easily checked depending on its position,

and children controls it. By an impact at time of

opening and closing the door, the temperature controller

11 is broken and becomes inoperable. Further, there are

problems that the display portion lla is hidden by a hand

at time of controlling the controller, and a wrong

chamber is erroneously controlled, whereby the foods are

frozen or rotted in a manner similar to describe above.

Further, it is impossible to minutely adjust the

temperature controller in conventional refrigerators

since the adjustment by each interval of 1.5°C is only

possible. Therefore, it is difficult to control so that

foods containing much moisture and so on are preserved at

a low temperature for keeping freshness and avoiding

freezing, and therefore the temperature is set to be a

bit higher than required for avoiding the freezing,

whereby deterioration of the freshness is caused.

Further, when i1t 1s required to easily cook a home

made desert without additives such as an ice cream, it 1is

necessary to spend a time for frequently taking the ice



9 creamunder cooking out of the inside of the refrigerator, ¥eBRUARY 2b6F
snoot hi ng, and freezing, whereby a freezing rate is high, a touch is not
confortable, and a taste is not good despite the cooking tine. SUMVARY OF
THE INVENTION It is an object of the present invention to solve the
above-nenti oned problens inherent in the conventional technique and to
provide a refrigerator having a tenperatdre controller at a position where

a tenperature inside the refrigerator can be easjly set and checked from
time to timne, CERRIMCARIGEF eRCBKANE0CHA 4n thGt 1psdye it Hhithe S ienberht biPE
controller. Further, a mnute tenperature control beconmes possible; ‘a quick

£

freezing funttion s proviBeatland a2PenpErstdrd r INGET F ddiTet ¥ ng
softly freezing an ice creamand so.on is obtainable. According to the
first aspect THt® hesphregRnt® FAVERt 8nOFhEPELOS FrdwA dédh & 5 'gor &F or

conprising a refrigerating chanber on. an upper stage, and a tenperature
control | er hé@?%gﬂ%Pgu %?Pbﬁeofh§eFPPEQn8 tt&fFperat ure inside the

refrigerator, located on a doar_of _the refriger I overing a front
surface of the refrigerator,éyﬂﬂﬁﬁﬁkgﬁmgﬁﬁaiﬁhéﬁélgﬁe tenperature
controller is in_a lLevel og.e¥es zf ﬁsers of 130 cm or, nore from an

instal ling surfacé®otStfB PEPFFEFelat 578 REEF Mg TE ™ By 2Rp8Et of the

present 2 FE%:Q@%ﬁmgggzmentioned problems inherent in the conventional

technique and to provide a refrigerator having a
temperature controller at a position where a temperature
inside the refrigerator can be easily set and checked
from time to time, and children and so on can not play
with the temperature controller. Further, a minute
temperature control becomes possible; a quick freezing
function is provided; and a temperature range of
facilitating softly freezing an ice cream and so on is
obtainable.

According to the first aspect of the present
invention, there is provided a refrigerator comprising a
refrigerating chamber on an upper stage, and a
temperature controller having a function of setting a
temperature inside the refrigerator, located on a door of
the refrigerator covering a front surface of the
refrigerator,

wherein the height of the temperature controllef is
in a level of eyes of users of 130 cm or more from an
installing surface of the refrigerator.

According to a second aspect of the present



10 invention, there is provided a refrigerator conprising a nR¥EERUARY J0HP
chanber | ocated on an upper stage, and a tenperature controller having a
function of setting a tenperature inside the refrigerator |ocated on a door
of the refrigerator covering a front surface of the refrigerator, wherein
a position of the tenperature controller i ot her than upper and | ower ends
of the door. According to a third aspect &5 the present invention, there is
provided a refri erator r|S|n a tenperature .controller having a
control portidRY Brﬁﬂﬁtlﬁgpa:ﬁﬁ Eeﬁb t%n%?ef%?erﬁl%plﬁym%B%fl%% for

di spl ayi ng the enper at e tenperature controllﬁ %is
d

t
| ocated in an Eﬁéﬁeﬁgﬁfjﬁh EFSEK?EC andnbelndup% 55%%% by A3
t ot f d d f th A d
t 3e;Sf§urtL"‘;&%&?%Q’%f@%%ea%ﬁec ﬁt'nrgﬁvaav R e g 33.r fhing accoran

refrigerator havin tenpergf conty aégmlf én contr§ Eor ion

for setting a°8BF teﬁﬁg?d{ﬁP e a 'di ﬁﬂ%ﬁf ofﬁlo For” @i splayf he set
t enper at ur e, erel a_secure hand belng%g&g§ﬂg hands of users at tinme
of opening an ﬁ&gerﬁo E SRS 6 riigaratort prot rites™ from a si de of

t he door nore t@g AAe fenperature controller does Accordlng to a fifth
re
aspect of the preséht nvéntlon there is provided a refrigerator

conprising a pl ur%‘ﬂetlyel% %%%%Y &ro?f the temperature controller is

other than upper and lower ends of the door.

According to a third aspect of the present invention,
there is provided a refrigerator comprising a temperature
controller having a control portion for setting a set
temperature and a display portion for displaying the set
temperature, wherein the temperature controller is
located in an upper portion of a secure hand being
grasped by hands of users at time of opening and closing
a door of the refrigerator.

According to a fourth aspect of the present
invention, there is provided a refrigerator having a
temperature controller including a control portion for
setting a set temperature and a display portion for
displaying the set temperature,

wherein a secure hand being grasped by hands of
users at time of opening and closing a door of the
refrigerator protrudes from a side of the door more than
the temperature controller does.

According to a fifth aspect of the present invention,

there is provided a refrigerator comprising a plurality



- 11 of chanbers and a tenperature controller having display 2@%@kbﬁﬂ$zoo7
corresponding to each of the chanbers, and the display portion of the
tenperature controller is arranged in a formation in depth in an order
simlar to an arrangenent of the chanbers. According to a sixth aspect of
the present invention, there is provided . a refrigerator conprising a
tenperature controller, wherein control orfions of the t enperat ure

controller are_ar ed at t|on ere a ortions.of .t

t enper at ur e c8ﬁt?g gﬁrgrgn'ot % r%i?%ﬁkféif- us%YlgﬁeaéFP%aythe
control portiog Accordi n gFfeveqt ect of, the%l resent _invention,
there is provP855 8Pef P §F§P (tét L e Mper At Ire  contlsl | er havi ng
a function of setting tenperature inside the refrjgerataor ated on a
door of the refri- eeréf(?rp]tagpét?]ﬁtgl%nf? n esuﬁ'efrﬁ%%r%#gfﬁecOPEFP%S%%&
wherein the teggerat re cont ol | er. conpri contr ol gortlon for _setting

a set tenperafaf&’d &5%?%&%&|%ﬂt§%§%3f%&ﬂ%. heSs8t 1 eBnp8rat ure,

and the dlsplay Qortlon of tgg tenpq{ature controller enabl i ng to set a

plurality of spag &0 &5 Srpdr &t Ut ambls ‘enabled to display a plurality

of types of te”p%c%to‘{fdpin valye, aQQXEﬁ h%%%r%fr%e Cf&%ﬁtﬁ%%ﬁt%ﬁ?zt han

the nunber of t types Accor di eighth as resen
FEBRUARY 2007there is provided a refrigerator comprising a temperature

controller,

wherein control portions of the temperature
controller are arranged at a position where a display
portions of the temperature controller are not hidden by
a hand of a user operating the control portion.

According to a seventh aspect of the present
invention, there is provided a refrigerator comptising a
temperature controller having a function of setting a
temperature inside the refrigerator, located on a door of
the refrigerator covering a front surface of the
refrigerator,

wherein the temperature controller comprises a
control portion for setting a set temperature and a
display portion for displaying the set temperature, and
the display portion of the temperature controller,
enabling to set a plurality of stages of the temperature,
is enabled to display a plurality of types of temperature
value and temperature range, and displays more than the
number of the types.

According to an eighth aspect of the present



- 12 invention, there is provided a refrigerator conprising azrEBRORRRRZEGE
controller, having a function of setting a tenperature inside the
refrigerator, located on a door of the refrigerator covering a front
surface of the refrigerator, wherein the tenperature controller conprises a
control portion for setting a set tenperature and a display portion for

di spl aying the set tenperature, a point et for show ng a state of
tenperature setting.is fornmed.in the. i%p:aaxg/Fpor.tion of the tenperature

control | er, WHIEH CEF betRRt€al Bl BFQVE 49e§%5F HHe © HH9r2, and
nore than two pointers are used io seg the tenperature t ween adj acent

poi nters. Acc LT R PPRERCASBEet 8V1PﬁeapE§§§ h t‘ci\,\egzrflngt Here is
rovided a refrigerator conprisi a cqold heat tr havi a cold hea
Dol at or | SIUITEEo| (TRCHE CHR SPGLEBRALarf ndbGras Babimgioot oF
accomodating . foods_in a quick freezi ng hanber _cool | q ai r exhaust port

for supplying'Ss he® CooTThgt&f r CPHED e c§§f’n8, Sgﬁ%agecggne ®air intake

port for takin It_heecc_:(l)é)ling air in an upper portion of a front surface of
the casing, whereif~a ~Tonpressor and a fan are run upon a command of the
cool ing operation., Accor dicﬂ% %8 a_tenth a%%%%tro‘ifl trh%cfn(pe iesnetsi nventi on,

r

there is provi dedw%e¥%%rr1i gera Ompgg%ruiréal ng a col § ‘héd accunul at or | ocat ed

?Pegz: ‘r’]‘é"eghzu %@?P%PL%%R%Q%“%%‘;Eet@%&”ﬁogétti 09,2945 AW 8% @ TN a quick
display portion for displaying the set temperature, a
pointer for showing a state of temperature setting is
formed in the display portion of the temperature
controller, which can be set a plurality of stages of the
temperature, and more than two pointers are used to set
the temperature between adjacent pointers.

According to a ninth aspect of the present invention,
there is provided a refrigerator comprising a cold heat
tray having.a cold heat accumulator storing a cold heat
on a bottom surface of a casing accommodating foods in a
quick freezing chamber, a cooling air exhaust port for
supplying the cooling air into the casing, and a cooled
air intake port for taking the coocling air in an upper
portion of a front surface of the casing, wherein a
compresscor and a fan are run upon a command of the
cooling operation.

According to a tenth aspect of the present invention,
there is provided a refrigerator comprising a cold heat

accumulator located on a lower surface of a casing for

accommodating foods and so on in a quick freezing chamber,



- 13 wherein a cooled air, introduced froma cooler, is subjeetsRUARY 2007
forced convection between an upper portion of a back surface of the casing
and an upper portion of a front surface of the casing, According to an

el eventh aspect of the present invention, there is provided a refrigerator
conprising a tenperature controller for setting a time for cooling to
obtain a predeternmined tenperature, whereltf an end of the time for cooling
is informed after a | apse of the tinme. According to a twelfth aspect of the
pr esent invé%??%%}ntﬁeF@O#§dpP6€Pdé6t50@€FP@gé%§Fb@-éﬁ%ﬂﬁﬁéihﬁsa plurality
of chanbers and a tenperature cantroller havin control portions
respectivel y 24P 8Sp8rdFRg IPE ERe CARYREINIF HET érs | URRMEr 19 tHe
plurality of chanbers are _quickly cooled by an operation of the confrol
portions. Accotd?ngatlh SUFhPAFEelAt hREsFESETEF 2Rk 3pr SRRRT BINEF Mt fhere
is provided a_refrigerator c rising.a tenperature controller having a
control portibronhnere ﬁcetﬁgngﬁﬁtFéngHPtion is separate fromthe

refrigerator. According.to a four%ggnth %ﬁpect ofﬁ%ﬁe resent invention,
there is provi ded®5CPERAPGe&t 61 SofyEdithGsPetterfPerdtur® ot ol | er havi ng
a control portion for sefting.a set t nEFrature.in a preserving chanber of

e
the refrigerstoF R0 atPERfer St BFEVAEFECAi AGTHedis FF R TP the

omerat e | pele: BT ERSEbIgCh e Mgl e SRLSELY oo

obtain a predetermined temperature, wherein an end of the
time for cooling is informed after a lapse of the time.

According to a twelfth aspect of the present
invention, there is provided a refrigerator comprising a
plurality of chambers and a temperature controller having
control portions respectively corresponding to the
plurality of chambers, wherein the plurality of chambers
are gquickly cooled by an operation of the control
portions.

According to a thirteenth aspect of the present
invention, there is provided a refrigerator comprising a
temperature controller having a control portion, wherein
the control portion is separate from the refrigerator.

According to a fourteenth aspect of the present
invention, there is provided a refrigerator comprising a
temperature controller having a control portion for
setting a set temperature in a preserving chamber of the
refrigerator, and a temperature detecting means for
detecting the temperature inside the preserving chamber,

wherein when a detected temperature inside the preserving



- 14 chanber fromthe tenperature detecting neans is higher than the set
tenperature, the preserving chamber is cool ed: and when the FtERRUARY 2007
tenperature is lower than the set tenperature, the preserving chanber is
heated. According to a fifteenth aspect of the present invention, there is
provided a refrigerator conprising a preserving chanber, a tenperature in
which is set for soft freezing. According to a sixteen aspect of the
present invention, there is provided a refrigerator conprising a
t enper at ure coambald érdravihyg temEranlrootdieont fng nmsehtsi ng aigker
tenperature inside the refrigerator, wherein the tenperature controller is
control |l ed frasmanheowesi deeripe ren wommuniloatpoms eeansy shehbas ast el ephone
line, a lanp circuit, and radio. According to a seventeenth aspect of the
present invepbiled; et evhien prieyidiEsteat ekt twdoof a opee al sngoaerr ehringer at or
conprising steps of: setting a tenperature inside a preserving chanber,
provi ded for thei ckity temreezitng,e t cHee muadabl end ochaoberf reekengedand
qui ckly freezing the preserving chanber prepared to be a set tenperature
sui tabl e for storigqupddods End sl brsebyh aaspeesetft the. pAesendi ng to an
ei ghteenth aspect of the present invention, there. is provided a nethod for
operating a ingkrnitgemat dhesenprs sty isteps ofel seyeragon cempeiatogea inside
a preserving chanmber; and blowi ng a cooling air 2 FEBRUARY 2007
preserving chamber, a temperature in which is set for
soft freezing.
According to a sixteen aspect of the present
invention, there is provided a refrigerator comprising a
temperature controller having a control portion for
setting a set temperature inside the refrigerator,
wherein the temperature controller is controlled from an
outside by a communication means, such as a telephone
line, a lamp circuit, and radio.
According to a seventeenth aspect of the present
invention, there is provided a method of operating a
refrigerator comprising steps of: setting a temperature
inside a preserving chamber, provided for quickly
freezing, to be suitable for soft freezing, and quickly
freezing the preserving chamber prepared to be a set
temperature suitable for storing foods and so on, by a
preset time.
According to an eighteenth aspect of the present
invention, there is provided a method for operating a

refrigerator comprising steps of: setting a temperature

inside a preserving chamber; and blowing a cooling air



- 15 into the preserving chanber or heating inside the preserving chanber
based on whether or not a tenperature of foods and so on, st&rF&?R%H‘RtYr?@W
preserving chanber, is higher than a preset tenperature. According to a

ni net eenth aspect of the present invention, there is provided a nmethod for
operating a refrigerator, wherein a cooling air is blown into a preserving
chanber, or the preserving chanber is heat®d by a cooling switch or a

heati ng swi tch. BRI EF DESCRI PTI ON OF THE DRAW NGS A nore conpl ete

appreci ati on ioftd hehe nveats¢oniagdchamhyrobrt heaat hgndasti dedvéawat ages t her eof
will be readily obtained as the sane becones better understood by

reference to gresdollonw cigades ai bededesar whetharwhennocons icéaped dture
connection with the acconpanyi ng drawi ngs, wherein: Figure 1 is a front
view of a refaf gesadoramdcos dong stor&dbodi hieat pteetrivhagprasete i, nvent i on;
Figure 2 is a cross-sectional view of the refrigerator according to

Enbodi nent 1 hofglide phasemtpreseentenner&iguee 3 is a detailed view of a
tenperature controller of the refrigerator according to Enbodinent 1 of

t he present invendcoordEngute 4 nsnatdethahl edpecewodf thiee rirerggerat ure
controller of the refrigerator according to Enbodinment 1 of the present

i nvention: 2 iFEBRUARY 20€ifere is provided a method for operating a

refrigerator, wherein a cooling air is blown into a
preserving chamber, or the preserving chamber is heated
by a cooling switch or a heating switch.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and
many of the attendant advantages thereof will be readily
obtained as the same becomes better understood by
reference to the following detailed description when
considered in connection with the accompanying drawings,

wherein:

Figure.l is a front view of a refrigerator according
to Embodiment 1 of the present invention;

Figure 2 1is a cross-sectional view of the
refrigerator according to Embodiment 1 of the present
invention;

Figure 3 is a detailed view of a temperature
controller of the refrigerator according to Embodiment 1
of the present invention;

Figure 4 is a detailed view of the temperature
controller of the refrigerator according to Embodiment 1

of the present invention;



- 16 Figure

the present i

5is aviewfor illustrating a relationship betwe 1 Spla
of the refrigerator and a tenperature setting according to EnﬁggpﬁﬂgBY§° f

nvention; Figure 6 is a cross-sectional view of a switch

chanber of the refrigerator according to Enbodinent 1 of the present

i nvention; Fi

gure 7 is a cross-sectional view of the switching chanbe

the refrigerator according to Enbodi ment 16of the present invention;

8 is a circui
illustrating

t diagramillustrating an exanple of a comrunication nea
Enbédioverst Sofi s e \presseher i nViwms £ oat i Fggar eedaitsoaship

cross-sectional view of the refrigerator according to Enbodi nent 1 of
present i nvehetwrenFiegdiepley o fa dfhreonte i ayeitar condeat femakrature

refrigerator

Figure 11 is a cross-sectional view of the conventional

i ng
r of

Fi gure
ns for

t he

refrigerator; setgung &2ciogdanfor gret Britewd gferst comentihenatesertri ger at or

Figure 13 is

a front view of a conventional refrigerator; Figure 14 i

front view of inveonventi onal refrigerator; Figure 15 is a detailed vi
a tenperature 2 FEBRUARY 2007

Figure 6 is a cross-sectional view of a switching
chamber of the refrigerator according to Embodiment 1 of
the present invention;

Figure 7 1s a cross-sectional view of the switching
chamber of the refrigerator according to Embodiment 1 of
the present invention;

Figure 8 is a circuit diagram illustrating an
example of a communication means for illustrating
Embodiment of the present invention;

Figure 9 is a‘cross—sectional view of the
refrigerator according to Embodiment 1 of the present
invention;

Figure 10 i1s a front view of a conventional
refrigerator;

Figure 11 1s a cross-sectiocnal view of the
conventional refrigerator;

Figure 12 is a front view of a conventional
refrigerator;

Figure 13 is a front view oﬁ a conventional
refrigerator;

Figure 14 1is a front view of a conventional
refrigerator;

Figure 15 is a detailed view of a temperature

S a
ew of



- 17 controller according to a conventional refrigerator; andz2rEBRUARY 2607
illustrates a relationship between a display and a tenperature setting
according to the conventional refrigerator. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Detail ed explanation will be given of preferred
enbodi nents of the present invention in reéerence to Figures 1 through 9 as
foll ows, wherein the sane nunerical ref et éntes are used for the same or

simlar portio a descrl |on f these rtlon mttedt_h ure 1 is
2 Tront vhew ST er g of e gar G or B0 Sharng o b e HL L 178 prn
invention. Figure ngsa 16°%985 589/ ctlonal @l (g 4? ne doed N L t he figures,
numerical referents S|gnates A9S r|g rat|ng ¢ ers - Humet i ca
reference Ia<9e5|9nates aastldeegh%gge Se% §%ed on i botton1§yrface of the
refrigerating 6%%#%% ﬁ; namerrcal r ef rence 2 5e5|gn§ies an'ice chanber;
nuneri cal referenc def gn?tes a %mntchlng chanber which can be smntched
CQI1V tlona rigera . .
to a wine chanber. a vegetabl'e dhd refrlgeratlng chanber, a chilling
chanmber, a soft , g- b Nuneri cal

reference 4 desi 0B

designates a freegégglgggngegiang# gﬁll;ejer Qg§16:§ éyggfg a handl e as

a secure hand for graspin user t1me of opening a door of

t he refr'geraér%@dméﬁ@sha@dtg%gugg A edplBnthen d90teARIILal, I ef er ence

7 designates a tenperature 2
Figures 1 through 9 as follows, wherein the same

numerical references are used for the same or similar
portions and description of these portions is omitted.
Figure 1 is a front view of a refrigerator according
to Embodiment 1 of the present invention. Figure 2 is a
cross-~sectional view of Figure 1. 1In the figures,
numerical reference 1 designates a refrigerating chamber;
numerical reference la designates a slide chamber located
on a bottom surface of the refrigerating chamber 1;
numerical reference 2 designates an ice chamber;
numerical reference 3 designates a switching chamber
which can be switched to a wine chamber, a vegetable and
refrigerating chamber, a chilling chamber, a soft
freezing chamber, a freezing chamber, and so on.
Numerical reference 4 designates a vegetable chamber;
numerical reference 5 designates a freezing chamber;
numerical reference 6 designates a handle as a secure
hand for grasping by a hand of user at time of opening a

door of the refrigerator, which handle is located in the

door; numerical reference 7 designates a temperature



- 18 controller; nunerical reference 8 designates a cooler; arEBRUARY R6GY
reference 9 designates a fan. The refrigerating chanber 1 is positioned in
an uppernost stage, and the slide chanber la is positioned on the bottom
surface of the refrigerating chanber 1. The ice chanber 2 and the sw tching
chanber 3 are parallelly positioned in agower portion of the refrigerating
chanber 1. The vegetable chanber 4 is positioned therebelow The freezing

chanber 5 is @ositopned; i fuderk owestestagaceTenpeialga%d Nsida 1 bese
chanbers are set through the tenperature controller 7 positioned above the

handl e 6 out sile AhfeH065) OfctBeechBEr byBEatiOhatesl ta ifin POSSibl € to check
current tenperatures of these chanbers and set tines such that each of the

chanbers is oud ekl yerdf 026ncREmMBER! 8dib0pokeqUichRd MM e f@sisit red hours
and froma required tinme to a required tine. A conpressor and a fan are

control l ed tosthegd, seha teaperabur enbased 98 tike Joiparaldd e nshée the
refrigerator. A control of setting the tenperature for the conpressor and

the fan will heceescshbedee FogUEReIrbSrageghessysetidnral vi ewnef ithe
refrigerator. Description of nunerical references sane as those in Figure
11 is omttethathen 2 hegndethbgewatonihg ghibaikley Goclred paftLrlelpughi ng "a
swtch for selecting chanbers to be quickly cooled" in the control portion
7b of the temesativeedcont&olbeer7poatibar econpuet efefor g@ersithisig at e 18,
| ocat ed 2 FEBRUARY 2007
chamber 1. The vegetable chamber 4 is positioned
therebelow. The freezing chamber 5 is positioned in a
lowest stage. Temperatures inside these chambers are set
through the temperature controller 7 positioned above the
handle 6 outside the door of the refrigerator 1. It is
possible to check current temperatures of these chambers
and set times such that each of the chambers is quickly
frozen or cooled for reguired minutes or reguired hours
and from a required time to a reguired time. A
compressor and a fan are controlled to be a set
temperature based on the temperature inside the
refrigerator.
A control of setting the temperature for the
compressor and the fan will be described. Figure 9 is a
cross-sectional view of the refrigerator. Description of
numerical references same as those in Figure 11 is
omitted. When the refrigerator is quickly cooled after
pushing “a switch for selecting chambers to be guickly

cooled” in the control portion 7b of the temperature

controller 7, a microcomputer on a substrate 18, located



- 19 on a back surface portion in Figure 9, nakes the conpresgeBRUARY 26072
high rate and a fan inside the. refrigerator also at a high rate to a send
a large quantity of a cooled air for quickly cooling foods. In
consideration of influences to already preserved foods, for exanple, an
attention is paid to quickly cool the refrigerator while detecting a
current tenperature inside the refrigefa%?ng chanber so that the

t enperature inside e refri %erati ng, chanmber is no excessiyvely decreased.

t N
Posi tions of PHe®t Eﬁﬁgr SPAFE CCoMYGIE 7 A WiTe 7 hdldi® 6 W 11 be

descri bed. The tenperature controll.er 7 is pasitioned in ight a of 130
cmor nore | ncﬁfnﬁgggsof, TR Edndi dedt iT6ir o r@aa\foearrhg]élsrfé?eg%%%‘f 127 cm of
8 years old children, based an etvnatéhi.onal nut rtitive ina/esti%atei on in year

1995, as a poSFtiofSHAEFE SyE° Favel $16F &R éh Taf 1ot réddt The handl e

6 trud by_b f le, 1 i di i f hei ght
of p[ ﬁer ;J eﬁ;er%%{ﬁpggfggnf) %gﬁf)é;%m,e%\,ﬁéfg}?ﬁ r’? rlgélqocg(‘e I gcrog%lullrnr eg%éncfdgso'lol gl% i SEI °

positi oned aboye the h%ndl e in, If_cil%ure 2. . The coolde co0 -efd Ob Sthe

. dair

cool er 8 posi??%ﬁé SBR - HECR fs dFFadsd ST (e avl gee abife Chanber and t he

freezing chapher 5, is sent tqQ.vari.ous .chanb of the refrigerator and is
PP Lehabert - T ‘FORRarRI CTERr I T 1

controlled to coo C € tenperature

control ler 7..yben g user gpens adelases |t he.door, dfhe el gerater 7

t hrough the ha n-casé o woman “having a
the refrigerating chamber so that the temperature inside

the refrigerating chamber is no excessiVely decreased.

Positions of the temperature controller 7 and the
handle 6 will be described. The temperature controller 7
is positioned in a height o« of 130 cm or more in Figure
1, in consideration of an average height of 127 cm of 8
yvears o0ld children, based on a national nutritive
investigation in year 1995, as a position where eye
levels of children can not reach. The handle 6 protrudes
by b of, for example, 1 mm, or more in a direction of a
height of the temperature controller 7, wherein the
temperature controller is positioned above the handle in
Figure 2.

The cooled air, cooled by the cooler 8 positioned on
back surfaces of the vegetable chamber 4 and the freezing
.chamber 5, 1s sent to various chambers of the
refrigerator and is controlled to cool the chambers to
the temperature set in the temperature controller 7.

When a user opens and closes the door of the refrigerator

7 through the handle 6, in case of a woman having a



- 20 height of 158 cm the display portion 7a | ocated above I
isin alignment with an eye |evel of the woman. Therefore, itgggﬁgﬁﬁngﬁgy

to check the tenperature inside the refrigerator and the tenperature
setting at every tinme of opening and cl osing the door by grasping the
handl e 6 by a hand of user. Further, because the handle 6 protrudes nore in
conparison with the tenperature control +te207; the handle 6 hits a wall and
a furniture existing on a front side of = the door at time of opening and

cl osing the dBBEghkhefebyd FR.i §hEosdisHlevt ® Previdht’ driaddird otPavei qui d
crystal display portion 7a and an erroneous operation of the swtch
portion 7b. Nahel g:’méléoﬁpllét ény adilpfEeaEft Widhersdt i i et ¢hneliet ed even
when the door hits the wall and the furniture to turn on a switch. The
handl e may beomgiat BheddRF Q. t bE aPSHENGht ©8FYt he FéfcKgétsting chamber 7
in a longitudinal direction of the refrigerating chanber 7. Further,

al t hough the temperature éBAREASI L8 Talyigegedaad o ahsurieiteevttehe door
in the uppernost stage, in this enbodinent, it is not positioned in the
upper most  poPEFEANITREr BV BF¥, LaRCertie N % S\ € 1351 ddte Appri ¥ on an
upper portion of the refrigeraﬁor at time of |oading, whereby it is
possi bl e to pPEFERENPhEDSt BAPELEt Gr &YcintPdd & BS%¥ci uding a precision

netrument | from being darmged, Such an ool 1Al PLesULE ) sappli od by @
comparison with the temperature controller 7, the handle
6 hits a wall and a furniture existing on a front side of
the door at time of opening and closing the door, whereby
it is possible to prevent breakage of a liquid crystal
display portion 7a and an erroneous operation of the
switch portion 7b. Namely, a completely different
operation is not conducted even when the door hits the
wall and the furniture to turn on a switch. The handle
may be located along a total height of the refrigerating
chamber 7 in a longitudinal direction of the
refrigerating chamber 7.

Further, although the temperature cdntroller 7 is
located on a surface of the door in the uppermost stage,
in this embodiment, it is not positioned in the uppermost
portion. Therefore, an external pressure is seldom
applied on an upper portion of the refrigerator at time
of loading, whereby it 1s possible to prevent the
temperature controller 7 incliuding a precision instrument
from being damaged. Such an external pressure is applied

by a person getting on a ceiling of a package of the



- 21 refrigerator in a stage of flowwng this and/or piling other |oads on
t he package, whereby the ceiling portion of the package is dedfEBRHARY 2007
the refrigerator is pitted and/or scratched. Further, in case that an
object is put on and off a refrigerator, there is a high possibility that
an inpact is applied to an uppernost portion. However, because the
tenperature controller 7 is positioned appve the handle 6 of the door, it
is possible to prevent the above breakage. In Figure 1, the tenperature
controller 7 rsfrpgsrétoneilnoa atsipdeodf flheihgndhe s6,and/er Iefliss de, of
the refrigerator. However, the tenperature controller 7 may be | ocated on
an adverse sidehetr. boadsgbt shdepaahdgei nwaeceblyr ahepardilomdeiaveeivit he
right and left sides, as long as the height of the handle 6 is in the
vicinity of d¢dhetkeyephekefe Fsgdeesrdyand 4ndl kihst ratfes gdetaidis iof t he
tenperature controller 7. The tenperature controller 7 includes the liquid
crystal displpytpedtamd/da foratshedi ngistahes, ofnt hestenpetatur edjiensi de
vari ous chanbers, the switch portion 7b including a button for selecting a
chanmber subj et edut oca &edpef &t ar eeConprobtoand tharkutitsorm frargtcontrol i ng
the tenperature inside the selected chanber” having prints of upward and
downward ar rowssikhbinyi bhéheani ghpabot tenepblEedurtre 3n ammbatm@stswi t ch
portion 7b having "a button for selecting a chanber subjected to quick
cool i ng" and pobuteon fHAWYVREBRUARYPOThe temperature controller 7

is positioned above the handle 6 of the door, it is
possible to prevent the above breakage.

In Figure 1, the temperature controller 7 is
positioned on a side of the handle 6, i.e. left side, of
the refrigerator. However, the temperature controller 7
may be located on an adverse side, i.e. right side, and
in a central portion between the right and left sides, as
long as the height of the handle 6 is in the vicinity of
the eye level.

Figures 3 and 4 illustrates details of the
temperature controller 7. The temperature controller 7
includes the liquid crystal display portion 7a for
showing states of the temperatures inside various
chambers, the switch portion 7b including a button for
selecting a chamber subjected to a temperature control
and “a button for controlling the temperature inside the
selected chamber” having prints of upward and downward
arrows, shown in the right bottom of Figure 3, and the
switch portion 7b having “a button for selecting a

chamber subjected to quick cooling” and a button for



- 22 selecting a tine of quick cooling for the selected chanbe¢ggRaxk?%oo7
prints of +-, shown in the left bottomof Figure 3. Figure 3 illustrates
the entire liquid crystal display portion 7a. Figure 4 illustrates a state
that the refrigerating chanber 1 is in a nmedium node between a | ow node
and a hi gh node, designated by a bl ack dq§ the slide chanber lais in a
soft freezing node; the swtching chanber 3is in a soft freezing node; and

the freezing, f@ﬁ@fﬁgn%dgpmgegﬁd HILADABo1 it (MR ANge. bet ween

a | ow node an signated by ~a bl ack current

t enper at ures e arfber hqggg{ and

t he free2|nd§g?ﬁ§§er£§€ g #gggggtggely 38%OW%C an&g ?%5% hecgtﬁ%%hlng
chamber 3 is é gui ckly cool for ten mnutes. Displays of the chanbers
are arranged in e order of the refrigerating chanber, the sl i ding

champer, the SW' Fehlprg hi"ﬁ%’tr%’&%st*&%efre%%'r%glcﬂﬁﬂ% omup to  down,

in a sinilar manner “"to the arrangenent of the chanbers |n the refrlgerator

so that Chaﬂhﬁ]épfgpl s&&egont@at heﬁeu er at ymee&gteg andctbe qwa%k
cool ing, and actual arrangenent t he chanbers can be easily

di stingui She%hé\CPQEPiQQLth%r QHQRH\%rOl@e&%t 5ONS GRRRE MRdURd.wld
control portion is operated by pushing parts having prints of select

chanber subj ecdgdynbQe LEAPST Bt YHhEmeRRL I Bk s28d30le s, Ghahern sy ectied to
qui ck 2 FEBRUARY 2007

slide chamber la is in a soft freezing mode; the
switching chamber 3 is in a soft freezing mode; and the
freezing chamber is in a medium mode, i.e. temperature
range, between a low mode and a high mode, designated by
a black dot, and current temperatures of the
refrigerating chamber 1, the sliding chamber la, and the
freezing chamber 5 are respectively 3°C, -7°C, and -18°C.
The switching chamber 3.is set to gquickly cool for ten
minutes.

Displays of the chambers are arranged in the order
of the refrigerating chamber, the sliding chamber, the
switching chamber, and the freezing chamber from up to
down, in a similar manner to the arrangement of the
chambers in the refrigerator so that chambers subjected
to the temperature setting and the quick cooling, and the
actual arrangement of the chambers can be easily
distinguished. Accordingly, erroneous operations can be
reduced. The control portion is operated by pushing
parts having prints of select chamber subjected to

temperature control and select chamber subjected to guick



- 23 cooling. The control portion is in a plane the sane as §BeSRUARY bolF
tenperature display portion and the display portion for the selected
chanber, whereby a possibility of erroneously pushing a switch is further
reduced. Further, the switch portion 7b is positioned below the liquid
crystal display portion 7a so that the I;gy crystal display portion 7 is
not hi dden by a hand of a wuser at tine controlling the swtch.

Therefore, it_i eﬁﬁgsmﬂﬂe é¥gﬁr { @@6$e1§h§ kgng%gpﬁeqh%p E@g user

operates a cha ubjedte to quitk cooling rou smnt portlon

2 charber SubBETod! (0% cHELP ST AP " BoRLP oI ¥ nFeUgH The S Tih T 2 ecti ng
the chanber sufjected.)o LEIPELALYLE,cORLE Rk, 2 Al ey ol Aaen[o .

switch or th i'Ng SW h, Tt Trsp SSi'b

cool all of the ﬁ%‘c?rp?c%&l%g{a%%ﬁrirggsﬁ' Ptv?téﬁt tshrf%‘f%e@%ffﬁsg Qeomput er

W t hout setting reezi such™a case ay of quick

freezing does notpappgal fQBetQ%ltE%eﬁé'Qqéﬁp%ﬂp%r15%%?€%05§H'$%P§&rates a

graph having a abscissa 'representingt isplay o enperature, set in

the tenperatyre PP&\H&'&P{HQ ddi‘@ %}E‘%‘Elo pr7 SY 1 d NG e r e

change [deg] wth respect e set tenperature The

range of change,dihi %é@%gvgsrtaéms[qgghotm% ih, e o emer ajure i

increased froma standard tenperature in the nedium node by 3[deg] when 2

FEBRUARY 200%ser at time of controlling the switch. Therefore, it 1is
possible to control while checking the display. The user
operates a chamber subjected to quick cooling through the
switch portion 7b, i.e. the switch for selecting the
chamber subjected to guick cooling br a chamber subjected
to temperature control through the switch for selecting
the chamber subjected to temperature control, and
thereafter the time switch or the adjusting switch is set.
Although, it is possible to quickly cool all of the
chambers, it 1s possible set through the microcomputer
without setting the freezing chamber. In such a case, a
display of quick freezing does not appear for the
freezing chamber.

Figure 5a illustrates a graph having a abscissa
representing the display of the temperature, set in the
temperature controller, and an ordinate representing the
range of change [deg] with respect to the medium mode of
the set temperature. The range of change in the low mode

is +3(degl, wherein the temperature is increased from a

standard temperature in the medium mode by 3[deg] when



24 the low node is set. Simlarly, a range of change in the hj | S
-3[deg], wherein the tenperature is decreased fromthe standa?hggﬁﬂgngQUre

by 3[deg]. Because the range of change in a mddle between the | ow node
and the nedium node is +1.5[deg], the tenperature is increased by 1.5[deg]
Because a range of change between the high node and the nedium node is
-1.5[deg], it is comuanded to a tenperatidt¢e-controlling board and so on to
decrease the tenmperature by 1.5[deg]. Thus the tenperature control is
per f ormed usi ket hewr agges 16f sethangemiléhlyespestnoe @fschrasard St die . e.
the medium node. Although the ranges of change with respect to the

di spl ays of |bwghl sedeedisum3 [fedilumvhes@ilomthigitemmaratiingh Have been
described, in order to control by a further m nute range of the

t enper at ure, €Rereemper &rvre thies séemdeald é¢mpsinag e anged siechange of the
tenperature Wwth respect to the displays in use of a line X, shown in

Fi gure 5a_ Sebefigeen poientandgs ot edegyeFilgurse mBaldl e drgiesyhd® tovee
stages of the tenmperature ranges between adjacent nodes of the five nodes
of low, |ow Fedruadnédicumedied mads ¢if, *and agh., Advoridimigyatere 1fange
of change between adjacent points of the seventeen points is about
0.38[deg], whePeb§aERe tenperdinod -cafepaushi putengeset, ChprIgec &4fSeT and
it becones possible to control the tenperature with a high accuracy. Wen
the five nodeS"8f REeR, MOG% f8d (e MEFLWR Mafsdiiim Hi ghld%hd highlsire

di spl ayed in the diggé@¥ 2 FEBRUARY 2007

comman 0 a temperature controlling board and so on to
decrease the temperature by 1.5[deg]. Thus the
temperature control is performed using the ranges of
change with respect to a standard state, i.e. the medium
mode. Although the ranges of’change with respect to the
displays of low, low-medium, medium, medium-high, and
high have been described, in order to control by a
further minute range of the temperature, the temperature
is controlled using a range of change of the temperature
with respect to the displays in use of a line X, shown in
Figure 5a. Seventeen points, plotted on Figure 5a,
correspond to three stages of the temperature ranges
between adjacent modes of the five modes of low, low-
medium, medium, medium-high, and high. Accordingly, the
range of change between adjacent points of the seventeen
points is about 0.38{deg], whereby the temperature can be
minutely set, if necessary, and it becomes possible to
control the temperature with a high accuracy.

When the five modes of low, low-medium, medium,

medium-high, and high are displayed in the display



25 portion of a control panel to nmake it possible to set fiverEBRUORRRRSGE
ranges, the pointers 17 in the display portion 7a, corresponding to Figures
3 and 4, are illustrated in Figure 5b. Each box in a | ongitudi nal

direction in Figure 5b corresponds to a single display portion, for
exanmpl e, the indication of the freezing chanber in the display portion 7a
in Figure 4. Laterally directed triangTe2ﬁaTks correspond to pointers
showing the set tenperature range. In.a . columm A, _five paointers are lit.
Hovever, the FOYBEDI A P sCPREETCRETY 1d6 nBF <Y i O Hale 19 et Thi s
state is iIIuEtrated onI%tas an exanpkﬁlthat 0 he pginters are fully

Il of y
di spl ayed as “tREFFgUPEr3EVACCHPRRTSE | eu?@ﬁﬁﬁ%f%ﬁ%iiﬁ%& CtheSPpdinters,

di spl d when t t t ' t to be.low he tri I i nt i
[t at a posivPbhiEBr (BspHRBFRGPOPG RH IAaFCIGH of B A Refumm C

corresponds to tate.of _the pointers, _displayed at tine.of setting the

t enperat ure o*l?%ﬁgﬁ% ?ﬁn%nTﬁégEFFaE I"'e B%?ﬁt%?xi§n|FtH§P%¥%¥ ’Qﬁ%m

i ndi cated by int“BSH Lom%§ngrneg£ugbrr%gnbl Sl%b %.c%!u eEécgrigsponds to
a case that tAe* “HedPUnttefparafure S 4&FPOR ol I B 1ospbrds®Y o a

case that the nmediumhigh te ature is_set. A col F rresponds to a
case that thep?ﬁgﬁé?atégg 8¥gﬁ§%ﬁ'i§%§eﬁgﬁl S égbfi e faaﬁﬁ%?%%  of

di spl aying ¢ hendlspl ay, POrL! d0.p96 L e canr ol, Ranel; - dleper ihadfpn f he

case that the VE tenperature ranges can IS necessary to
mnutely set &DﬁegtggBBP§§nggo%arks correspond to pointers showing

the set temperature range. In a column A, five pointers
are lit. However, the five pointers practically do not
lit at a same time. This state is illustrated only as an
example that all of the pointers are fully displayed as

in Figure 3. A column B illustrates a state of the
pointers, displayed when the temperature is set to be low.
The triangle pointer is lit at a position corresponding

to an indication of low. A column C corresponds to a
state of the pointers, displayed at time of setting the
temperature of low-medium. The triangle pointer is 1lit

at a position indicated by O between low and medium.
Similarly, a column D corresponds to a case that the
medium temperature is set. A column E corresponds to a
case that the medium-high temperature is set. A column F
corresponds to a case that the temperature of high is set.
As described, a method of displaying the display portion
of the control panel is described for the case that the
five temperature ranges can be set.

Next, 1t is necessary to minutely set the



- 26 tenperature as the tenperature control to be nore than fipsryaRy 2007
tenperature ranges. An exanpl e necessitating an accuracy wll be descrl%

in use of Figure 5b in connection with the display in a display portion 7a

of the control panel 7 in case of setting the seventeen tenperature ranges
in Figure 5a. Al |oads other than the colum A are displayed. The colum B
corresponds to the set tenperature of ToWw, wherein the pointer lit at a

posi tion i ndi ¢aled.as Low. J 1 oLy neStage o (e ol emeratyLe i gher

t han the col um p05|t|one ow, and ing mark

s displayed at .t he.0 mar lﬁr%e&vggg%sl 0wy And. [ Ilg?hgﬁgtsh g, Lo stages

hi gher than t tages e col | i nki ng

marks are reseegp&gl%‘ggm&&d%)%ag%%&ab% iyl s o taspandiag Lo & row havi ng

an indication o I'n colum three hi gher than

the colum B, b, g, on8.51a06 Lower;, Lhay, tl Jae COlum G, ki g Jerk is

i ndi cated at w-of OW, an IS I'n

mark. In the Lu it i_ndi-c t twem1roms
havi ng |nd|cat$ong]88$rf)t%w§aln lngglﬁhf%sﬁngg %gﬁﬂﬁ%&%ﬁglstag %% er than the
colum C, the cate he .0 R rk is

i ndi cated at t%@bﬁé%?g% Egh%% %h T %hg%k§ﬁungﬁtéolggggggg%hlgher than the

colum C bl i egbngomh%a L€ rdq%%q%ve\ael yrhadkeabad 8! cbhed tplds afd the

row of the ium In a colum threé stages higher than the columm

FEBRUARY 2007the set temperature of low, wherein the pointer 1lit at a
position indicated as low. In a column one stage of the
temperature higher than the column B, the lit mark is
positioned at low, and a blinking mark is displayed at
the O mark between low and medium. In a column two
stages higher than the column B, i1.e. two stages lower
than the column C, blinking marks are respectively
indicated as positions corresponding to a row having an
indication of low and the O mark. In a column three
stages higher than the column B, i.e. one stage lower
than the column C, a blinking mark is indicated at the
row of the low, and a lit mark is indicated at the O
mark. In the column C, the lit mark is indicated at the
O mark between rows having indications of low and medium.
In a column one stage higher than the column C, the lit
mark is indicated at the O mark, and a blinking mark is
indicated at the row of the medium. In a column two

stages higher than the column C, blinking marks are

respectively indicated at the O mark and the row of the

medium. In a column three stages higher than the column



- 27 C, the blinking mark is indicated at the mark O, and the _|it mark is
indicated at the row of the medium In the colum D, the lit AEFRRPARY 2007
indicated at the row of the nmedium In a manner simlar thereto, the
following colums to the colum F are indicated. As described, by

conbining the it marks and the blinking marks to display, the tenperature
setting of the seventeen stages is attaif@@d-using the five pointers. As
described, the one I|it mark and the one blinking mark are used for
positions précedhrgbandkiiold owimg iy ionbi sttege £t orhe eadkspl.aypd théve
stages, and the two blinking marks are used for positions preceding and
foll owi ng by fw meafessf romiitededdiadpltdye ofov Hef filve Bedyes,; whHerehby t he

m nute display beconmes possible. However, these conbinations of the |it

mar ks and thecblimki Ry heks 1dr eagire Iof ioGimpiteed atThidref bPe, oft the possi bl e
to display using other indicators, other marks, and so on. Accordingly, it
becones possi Beaitm.selnphuranneypesmaf afeperator e thd ffeklitass Furt her,
nmore than the nunber of pointers indications of the tenperature becones
possi bl e usi ngolhess fpentle o lie foigtterdiaidrdi ndisy, dg3rt Heed nibivt e
tenperature setting and tenperature control becones possible. Further, by
changi ng the EPSBLAYNSf thRe 1 iFoMatdssSs anhrige tlehigef Biarea8kef EPeAdER 1 8HT ough
smal|l tenperature differences can be easily set. In an ordinary setting,

only it poi ntBRstgreegssdreasstt mYywle B S5V LHRER het@FRBt 25t enper at ur e

i ng 2 FEBRUARY 2007
setting agtaznegousing the five pointers. As described, the one

lit mark and the one blinking mark are used for positions
preceding and following by one stage from the display of
five stages, and the two blinking marks are used for
positions preceding and following by two stages from the
display of the five stages, whereby the minute display
becomes possible. However, these combinétions of the 1lit
marks and the blinking marks are one of examples.
Therefore, it is possible to display using other
indicators, other marks, and so on. Accordingly, it
becomes possible to set plural types of temperature
differences. Further, more than the number of pointers
indications of the temperature becomes possible using
less number of the pointers. Accordingly, further minute
temperature setting and temperature control becomes
possible. Further, by changing the display of the
pointers, large temperature differences through small
temperature differences can be easily set.

In an ordinary setting, only 1lit pointers are used

as in Figure 5b. In case the minute temperature setting



- 28 becones necessary, for exanple, foods to be easily frozepreBRUARY 2607
tofu, are acconmpdated, mnute tenperatures can be set. In the display
portion 7a in Figure 4, the tenperature range of the refrigerating chanber
isin the standard node, i.e, the nmediumnode in a center between the |ow
node and the high node, wherein a val ue oggthe tenperature is 3C. This
corresponds to the colum F in Figure 5b |n whi ch the high and chilling

temperature =, Cthes ngg%as;a%[ el AL, 30) HENS L a9, 0f ghangecol s chhe

tenperature - |gure he refrigerating &R

the freezing ghamber, the de i @%{Ht 209 Ahe. oSG, chagbero)s

illustrated, e vegetaﬁ and t
i ndependent c%%ngers is preferable to set a standard tenperature of the
veget abl e charber about 5C and a standard tenperature of the chilling

chanber about QC.I ngﬂ Sﬁﬁ%yﬁé) tléH“H§l§HrF§$d#§T%?”?ﬁQ in the order
I"gh/“c

of low, 0, nedium 0, i'ng case ee2|ng chanber, a

portion of hi ghfehil, .09 '%ngfegfff Ghent: 4.q change 4o highyeands iy cage of

ot her chanber avi ng ot her erature ra ges, ions nmay be

changed in COEEQE%F}%W&&% ”ie'er USRS med] st Ynd %}n%""é&?&é‘ﬂ ghagben, 3 is

set to quickly cool by ten nmnutes in Figure 4, en it isrequired to

make a sal ad apd %w%o@é hold ihQ Yage! IR, JHEFdENS vaI 8 | Ot chiLom the
veget abl es and the sal ad becomes 2 FEBRUARY 2007

temperature is 3°C. This corresponds to the column F in
Figure 5b, in which the high and chilling temperature =
(the standard temperature 3°C)+(the range of change of
the temperature - 3[dec])=0°C. Although, in Figure 4,
the refrigerating chamber, the freezing chamber, the
slide chamber, and the switching chamber is illustrated,
when the vegetable chamber and the chilling chamber are
independent chambers, it is preferable to set a standard
temperature of the vegetable chamber about 5°C and a
standard temperature of the chilling chamber about 0°C.
In Figure 5b, rows longitudinally arranged in the
order of low, O, medium, O, and high/chilling. In case
of the freezing chamber, a portion of high/chilling is
sufficient to change to high; and in case of other
chambers having other temperature ranges, these
indications may be changed in conformity with their uses.
Although the switching chamber 3 is set to quickly
cool by ten minutes in Figure 4, when it 1s required to
make a salad and so on by boiling vegetables, nutrients

are lost from the vegetables and the salad becomes



- 29 waterish because the vegetables including water is qui CkiFggRORR®Y007
However, when the vegetables are |eft wunder an ordinary tenperature to
avoi d these problens, an after heat proceeds the boiling nore; feel in a
nmouth is spoiled; a color is degraded; and the nutrients are deconposed by
the after heat. Thus, in case of the coo?ing by water and the |eaving under

the ordinary tenperature, there are probféns in terns of the nutrients and

taste. When t e sviLehig charter. 34 quickly, sopled, hecaysecthe soft

freezing is especially set to be abo veget a SO on are

qui ckl y cool eg begayse o uisst usg, gontal ned | nthe yegehables, and o on are

not quickly Frozen, a no- probl'emsuch reezing and So on

Further, it i5,8osSLDl €. Quleklyncool., Liside fhes freezing. shadher 8y

However because sefting tenperature IS abo

vegetabl es and, so Hga@%r%%% Il ¥ phe Horioﬂe&h nlnzcyl[%];h? eePELRUSELLL ]S 5

possible to set a tinme of quickly freezing throug e tenperature

control l er 7, ojbstsqpossibhe.t q Pravenladoods,a fnomhel nacfiozep. In case

that the foods are apt to rozen, ten mnutes are set as exenplified, a

display devige-DALbLLES Y USQy JpE SAUND, swgh as.AnAlalgg walter a lapse

of the ten m nutes quick cooling. Thergfpre, the cooling .is not excessively
performed. ALbhough bhe.alarming descridid for,nali fyddoaq; hgLyi nation of

a cooking by quick cooling, it Is also 2 FEBRUARY 2007
temperature, there are problems in terms of the nutrients
and taste.

When the switching chamber 3 is ‘quickly cooled,
because the soft freezing is especially set to be about
-7°C, vegetables and so on are quickly cooled because
moisture contained in the vegetables and so on are not
guickly frozen, and there is no problem such as freezing
and so on. Further, it is possible to quickly cool
inside the freezing chamber 5. However because the
setting of the temperature.is about -18°C, the vegetables
and so on may possibly be frozen. Further, because it is
possible to set a time of quickly freezing through the
temperature controller 7, 1t is possible to prevent foods
from being frozen. In case that the foods are apt to be
frozen, ten minutes are set as exemplified, a display
device notifies a user by a sound, such as an alarm,
after a lapse of the ten minutes quick cooling.
Therefore, the cooling is not excessively performed.

Although the alarm is described for notifying a

termination of a cooking by quick cocling, it 1is also



- 30 possible to sign for conpletions of ordinary refrigeratj
freezing functions other than the quick cooling. Wen signs a’r%'g%ﬁrﬁ%veﬂmf’or

a plurality of chanbers, a type of the signs such as a tone and the length
of the sound may be changed. An exanple of a procedure of a nethod of
quickly freezing or cooling the boiled vegetables will be described. As a
prelimnary preparation for the quick cooling, a chamber to be quickly
cool ed, for exanple, the swtching chanber 3 is coqaled in the range of the
soft freezi MPIEMET atUrelIA LPFr SPPLRELSRFL OR PEAIEETYCting chanber
subjected to tenperature control is pushed to, select the_swtching chanber
3. Thereafterr e MGt Ehe 787 28PEStPAgIPECpUSAED Ofegel-EeP tHhe SBFick
freezing node. Mhen the swi tching chanber 3_beconmes the soft freezing

t enper at ure, SRR i t"ﬁieéq Bt YT VR o @l FF n%rP]rk}rai%E%SaPé if the

swi tching chanber, 3 has the sof{ freezing tenperature. A next qQperation is
performed. THEBHRI %e@\@?%b?éstﬁ?esbggsi A%t He 2wt éﬁpﬁgaf‘ﬁar’t:&ﬂ?r 3. Then

the switch flor seIIEec in}g chanbgr, suﬁ%ec}?ed taQ quick cooling in a control

portion 7b of- & e(h{)e‘? & ur BUEOM'#BI Per ©?29FS -pushed to change the display

of the quick cooljng to he swi tching_chamber 3. The switch of tinme (+) is
G BAYRE e S

pushed to di spl ay*10°¥FHEL 65O APt BF OFEA W Gted, ME&© KCSotihg i s

compl eted. Then the sound_glerfs the ,gomBLetion,of Lhe, gyhckcool ing. 2

described.

As a preliminary preparation for the gquick cooling,
a chamber to be qguicklyv cooled, for example, the
switching chamber 3 is cooled in the range of the soft
freezing temperature. At first, the switch for selecting
chamber subjected to temperature control is pushed to
select the switching chamber 3. Thereafter, the switch
for adjusting is pushed to select the soft freezing mode.
When the switching chamber 3 becomes the soft freezing
témperature, wherein it is unnecessary to preliminarily
prepare if the switching chamber 3 has the soft freezing
temperature. 2A next operation is performed. The boiled
vegetables are put in the switching chamber 3. Then the
switch for selecting chamber, subjected to guick cooling
in a control portion 7b of the temperature controller 7,
is pushed to change the display of the guick cooling to
the switching chamber 3. The switch of time (+-) 1is
pushed to display 10 minutes. After ten minutes, the
quick cooling is completed. Then the sound alerts the

completion of the guick cooling.



- 31 In use of the quick freezing function, it is possiblet
boi |l ed vegetables without mssing the nutrient of the vegetab?g§8§kﬁh?%og?
time shorter than that for cooling the boiled vegetables at an ordinary
tenperature. Although the switching chanber 3 is set to be the soft
freezing tenperature range to quickly cgogﬁng this, a tenperature range
other than the soft freezing tenperature range may be chosen, especially in

case of | the soft .ffees 0g Lemefalyy & ANgsc EsReci AbLY, sinigase of the

soft freezing tenperature range, ere are advantages that the cooling

becormes qui CKEESEE‘%@& bat By the rb%firlie@erv%tgiert%kﬁl el e ndhe AA?SQ%F}Q' es are
unli

not frozen e the cooling by the freezing chanber even thoug user

forgot to stopyLhe,gookia0,ranfled RN led e 1egpld NGihe iMopcbevehaol the

freezing. Decrenents o nutrients fromthe case of cooling 1nside the

refrigerator by,the,cophLed dhr che 35386 QfegtQRidlg LY &, Wt &5 nQLy T evi vi ng

under the ordinary tenperature are 4/5 of vitamn C and 1/3 of 1 norganic
ingredients. Eupbher,.,phaen the cooling time is 10 mnutes, by reducing the
cooling tine after heating, the decrenent of vitamn Cis restricted to 1/2

in 30 mnutes andith3 g RAIMAUIRS A JMHbLASES; s askit chepet kpRr 1S

equi pped in a kitchen. "However, the kitchen tiner is frequency used, for

exanpl e, for cguRtirR@eaihgi kbR@ekia®RireThANRION® difi A FEBRWRMZ00K: s,
a tempefature range other than the soft freezing
temperature range may be chosen, especially in case of
the soft freezing temperature range. Especially, in case
of the soft freezing temperature range, there are
advantages that the cooling becomes quicker than that by
the refrigerating chamber, the vegetables are not frozen
unlike the cooling by the freezing chamber even though a
user forgot to stop the cooling, and a power of the
cooling is in a level of the freezing.

Decrements of the nutrients from the case of cooling
inside the refrigerator by the cooled air to a case of
cooling by a water or reviving under the ordinary
temperature are 4/5 of vitamin C and 1/3 of inorganic
ingredients. Further, when the cooling time is 10
minutes, by reducing the cooling time after heating, the
decrement of vitamin C is restricted to 1/2 in 30 minutes
and 1/3 in 60 minutes.

In most cases, a kitchen timer is eguipped in a
kitchen. However, the kitchen timer is frequency used,

for example, for counting a boiling time. Therefore, 1if
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refrigerator, the quick cooling function of the refrigerator is eaS|Fy
used, whereby a | abor hour for housekeeping can be shortened. However, an
effect simlar to described above is obtainable by the quick cooling
function to about -7C in use of an ordigaéé kitchen timer. Incidentally, in
case of setting to quickly cool, it may infornmed that the preparation in

the freezer fop irsef;%is\éii%&ef ‘%%dssga&fsvt\-]t € fafd fcroecﬁlgﬂl{s%%ﬁﬁ%’e&%&%Si%E?r

aut omati cal | y qui ckf'y cool'ing an chtng tot reezing

temperature. EQL exgiiplgpcthe o enaati an. iy, higd nf grapd. byodi spLaying in

t he di splay portion € cdontrol~ panel y soundi ng.

preparation |5 conpleted wien a st JemReTMa| s oblaipeds, e a  door

S
is closed aft ing € foods and so ‘on intothe "~ preserving chanmber, an

operation of ﬁ%é{aék@% §gCUR bteh%hlo Wetcr{%c{ regziag.ll me %fﬁ-’&%’“ ed.

Accordingly, possibl’'e to coo ess changé in tastes and | ess

drop of the Eg}hg%g?t ?roi %AW QIR caldy E%VCfoﬁfsééﬁ;%eafwtn "end NGyick

above-nenti one eezing at about an1ce créam which is

difficult to mmke;in eLhe qeoventional. freezino, chanher, 5..can ke easily
made. Conventrona Py, it Ts necessary to taking a mxture of a dairy
cream sugar, ,€g95enafd s on out of the freezing chanber by several tines

and whi ppi ng these. However, in the present invention, it becomes
unnecessary to take-aleddzBBRUARY, 2007 of setting to guickly cool, it

may be informed that the preparation in the freezer for
receiving foods at the soft freezing temperature after
automatically qﬁickly cooling and switching to the soft
freezing temperature. For example, the preparation may
be informed by displaying in the display portion 7a of
the control panel 7, and by sounding. The preparation is
completed when a set temperature is obtained. When a
door is closed after putting the foods and so on into the
preserving chamber, an operation of starting to count the
quick freezing time is conducted. Accordingly, it is
possible to cool with less change in tastes and less drop
of the nutrients is automatically performed.

Further, the above-mentioned soft freezing at about
-7°C is used, an ice cream, which is difficult to make in
the conventional freezing chamber 5, can be easily made.
Conventionally, it 1s necessary to taking a mixture of a
dairy cream, sugar, eggs, and so on out of the freezing
chamber by several times and whipping these. However, in

the present invention, 1t becomes unnecessary to take an



- 33 ice creamout of the freezing chanber, i.e. the soft er‘FEBRgARYZOW

chanber, having a bit high tenperature of about -7C whereby a job becomes

easy. For exanple, when as nmuch as 200 cc dairy creamis whi pped for about

8 mnutes, as nmuch as 200 g syrup, commercially available, is put into the
dairy cream the dairy cream and the syrugﬂare lightly m xed, and thus

obt ai ned m xture is qui ckly cool ed by abaddt "3 hours, an ice creamof a

certain type ;18 made, Thus. Dy coking. Lo, (nespe.at the spit Lreezing

tenperature iNUSE O ) guick eezin ‘an’ ice ~Cream can be made

with | ess job.and qui cker n sal 0 rysto uhip in
use of the convgn(f]‘ngnaﬁl rLeDTerl gglrag'i or ecr;tug%ellgdhf %mpe%‘ﬁééga#ygbcrgam IS
not frozen at ?pout -7C, . snoot. hgegs of the ice }gream IS | nt ai ned.

Further, gustati WREhGEN= k7 Rls Pe68061Te S46Xsi t 798 G5°EPLEMYEPSIUPE is

hi gh, an ice cream %gecc t&éthe SOfatm flrseeW oé 9b°“tbou rrnqliggtgshurran
feel much sweethes§®if conpari o with an J ce ream  na a tenperature

of -18C even ggoggggt Igg aéglau%t squusougagonﬂ Srcrleaq}?@gdﬁ‘hﬂﬁ t[lg unt of

sugar can be reduce i's "beneficra re ofor he
exanpl e of Seﬁh'tht‘q'%ed E—b/p r%h% the C&éole}‘ %Pea(r?é Uhke %ngs%hé‘?ebee”
described so t a deser ds an ice cream becones sof hout a
device for vvh? é@gyagquédmhl %L%O%l%éfl%d Nus& A ; h@u{ II gerator, a
conservative food IS 1 CI OUS cook roma state t i's not
frozen. 2 FEBRYARX4Z2807about 3 hours, an ice cream of a certain type
is made. Thus, by cooking to freeze at the soft freezing
temperature in use of the gquick freezing function, an ice
cream can be made with less job and quicker than usual.
Although it is necessary to whip in use of the
conventional refrigerator, because a fat in the dairy
cream 1is not frozen at about -7°C, smoothness of the ice
cream is maintained. Further, gustation of human kinds
become sensitive as a temperature is high, an ice cream,
made with the soft freezing of about -7°C, makes a human
feel much sweetness in comparison with an ice cream, made
at a temperature of -18°C even though the amount of sugar
is reduced, whereby the amount of sugar can be reduced,
and it is beneficial in health.
Heretofore, the example of setting the recipe and
the cooling temperature range has been described so that
a desert such as an ice cream becomes soft without a
device for whipping and a whipping operation in use of
the refrigerator, a conservative food is deliciously

cooked from a state that a fat 1s not frozen.



34 Needless to say that a healthy hone nade ice cream is easiké%qige.
Further, there is an advantage that a - delicious desert is made" BRREARGE007
cost as a business because a sugar and so on can be reduced. Figure 6
illustrates a cross-sectional view of the swtching chanber in Figure 1. In
Figure 6, nunerical reference 1 designates the refrigerating chanber;
nunerical reference 3 designates the sw tthing chanber; nunerical reference
3a designates a case_for storing a. food, the case is equipped in the
swi t ching chamberNeeRLAEFi E4l SP¥f sPERcE BEdedighans BedR| dF heafeator age
tray, located on a bottomsurface of the switching chanber 3; nunerica
reference 4 desigpates RaeSveddtabler  chaeRr i SnafefPYaRtrEfedfide 812

desi gnat es an_ exhaust ort, fornmed on an upper portion of a back surface of
the switchi ifdiares 3esatifet FcBROPeREr 8néBW1T dsidgnat e8lsdmeshit ake port
formed in the case 3a; nunerical reference 14 designates an intake port,
forned on a IRREAVLTROrE | DRIDF 2RAeSBaBR SEPf BEe F6FUIRE swi t chi ng chanber 3
nunerical reference 15 designates a warmfood newy stored in a swtching
chanber 3; and nu%%??%%l6ré#gPéﬁéétfé BdESPFRaES H B0t st FH UL pr i ousl y
stored in the sw.tching chanber 3. Inside the smitchin% chanber, 3, the case
3a is instaliEECRY HeRt™Eebr 2eF tPEYe3b i sIPNSLERFEd i nPERET 1€3de 3a. On

the back surface and a e%ling %ortio , the_ . exhaust o&}sb}Zb and 12a for
the cool air,” T Dy t AeS 2IREBREARYC 2867 1gerating chamoer;

numerical reference 3 designates the switching chamber;
numerical reference 3a designates a case for storing a
food, the case is equipped in the switching chamber;
numerical reference 3b designates a cold heat storage
tray, located on a bottom surface of the switching
chamber 3; numerical reference 4 designates the vegetable
chamber; numerical reference 12 designates an exhaust
port, formed on an upper portion of a back surface of the
switching chamber 3; numerical reference 13 designates an
intake port formed in the case 3a; numerical reference 14
designates an intake port, formed on a lower portion of
the back surface of the switching chamber 3; numerical
reference 15 designates a warm food newly stored in a
switching chamber 3; and numerical reference 16
designates a cooled food previously stored in the
switching chamber 3.

Inside the switching chamber 3, the case 3a is
installed. The heat storage tray 3b is installed in the
case 3a. On the back surface and a ceiling portion, the

exhaust ports 12b and 12a for the cool air, cooled by the



35 cooler 8 and sent by the fan 9, are located. The cool -air cools the
case 3a, is discharged out of the case from the intake port 13FEBRUARY 2007
surface portion of the case 3a, and returns to the cooler fromthe intake
port la on the |ower portion of the back surface of the switching chanber.
Al t hough the two exhaust ports 12 are |ocated, the nunber of the exhaust
ports may be one or three or nore- Furth& ,-the two exhaust ports may be

| ocated on the ceiling portion, The fgod 16 is previously stored in the
switching chaWbefr38 and ERBLf 6¥dths Fent Re R&EMIPG6FSd-n BPec6/Pent i onal
techni que, warmfoods are not i mediately stored in a refrigerator_because
a tenperat ur @thsfeaelenkher EfFRgérat 6F Fd SFhEFESse@Udn@tt &RFe SRR - IR
previously 15 stored foods 16 _are increased. However, in case that cooked
rice and so orP@ar&RFeke, PPELi §3peEsPbEEcrns sheapce PPabien it e FARR rice
can be stored in the refrigerator in a warmstate. \Wen it is necessary to
| eave the cookdd #ReerGRYFRS; £9i §hRo6Ped SFo tEFe g ANtEXEemOL § t14 on
is.sometines forgotten to put it _away or such _a work nakes g person
nervous. |f tHaeper¥sh RP§E1P8 gd %%ﬁt ALK PETRECES Sar ¥ 1o K if f i ci ent
time before oi out . usi ng the quick freezing fupnction, _ it becones
b0ssi bl e 1o COSFIIRG Wl T R P FaMpr At i & BATEabe “FBr L REERFTY the
rice within a%tine sgorter an that in_case of %poling th%ﬁwarn1rice at an
ordinary tenpe?@at B8PS FRBRURRYSSHEYST POrts may be one”or three or

more. Further, the two exhaust ports may be located on
the ceiling portion.

The food 16 is previously stored in the switching
chamber 3, and the food 15 is the warm food. In a
conventional technigque, warm foods are not immediately
stored in a refrigerator because a temperature inside the
refrigerator is increased and temperatures of previously

15 stored foods 16 are i1ncreased. However, 1n case that
cooked rice and so on are left, it is possible to clear a
table if the cooked rice can be stored in the
refrigerator in a warm state. When it is necessary to
leave the cooked rice until it is cooled to a certain
extent, it is. sometimes forgotten to put it away or such
a work makes a person nervous. If the person wish to go
out, 1t is necessary to keep a sufficient time before
going out.

By using the quick freezing function, i1t becomes
possible to cool the warm rice to a temperature suitable
for keeping the rice within a time shorter than that in

case of cooling the warm rice at an ordinary temperature



- 36 wthout spoiling a food value, such as a starch, by a hegts@iarV'8007
warmrice. Further, by using the heat storage tray 3b, the food value is
mai nt ai ned, and the cooling tinme can be reduced. Meanwhile, by using the
qui ck freezing function for <cooling to store a neat, a fish and so on,

al t hough food values of these are not §p%?I§d by their heats unlike the
warmrice, a drop of the food val ues can be prevented by quickly cooling,

namely by, in,{idis,€as8,1 BKLENG E6ARELAL UEES 0kt R NRalcatdie fiphy and so on
pass through a nmaximimice crystal tenperature range. However, in Figure 6

ilTustrating {dus Smbodi ngat, WREN the-veem feed,donLScakonedand the
swi t ching chanber 3 is set to quickly cool by the tenperature controller 7,

a cooled air ds et £ropn tBe exbadsbapehlubl i80r@S i@ 1Y Ckdna capd the
food 15 from an upper portion of the food 15, whereby the food is directly

cooled by a digeptdy.cooléng Huncthaneaf the heat storage tray 3b. In this
case, a setting time for the quick cooling is preferably 1 through 2 hours

because the Warmﬁ@&ﬂwh§le§thGQSiQ@p%%@i QG ik thesearPNsindO©fogxpspl e in
sunmer, the setting tine is hourS. Requisite tines are set to quickly

cool foods basesh oiyths seagsens, mbeaperatusesagf sbhedf oedsnaugamddy of
storage, final cooling tenperature, types of the foods, and so on. These

requisite tineslusy be tREDEI 286 hbtaspbenegopputelei6f hddtes nefrigerater. 2
FEBRUARY 2007
warm rice, a drop of the food values can be prevented by
quickly cooling, namely by, in this case, making
temperatures of the meat, the fish and so on pass through
a maximum ice crystal temperature range.

However, in Figure 6 illustrating this embodiment,
when the warm food 15 is stored and the switching chamber
3 is set to guickly cool by the temperature controller 7,
a cooled air is sent from the exhaust port 12 so as to
quickly cool the food 15 from an upper portion of the
food 15, whereby the food is directly cooled by a
directly cooling function of the heat storage tray 3b.

In this case, a setting time for the quick cooling is
preferably 1 through 2 hours because the warm food is
stored. Depending on the seasons, for example in summer,
the setting time is 3 hours. Requisite times are set to
quickly cool foods based on the seasons, temperatures of
the foods, a quantity of storage, final cooling
temperature, types of the foods, and so on. These
requisite times may be memorized in a microcomputer of

the refrigerator.



- 37 In order to pronote the quick cooling, the exhaust port (S
| ocated on the ceiling portion of the preserving chanber 3, tﬁéﬁ%kHﬁﬁ%?mﬁ

port 12b is located in the back surface portion of the preserving chanber
3, and the exhaust port 12b is located in the back surface portion of the
preserving chanber 3 to supply the cooled air into an entire inside of the
preserving chanber 3. Hereinbelow, a case that a warmfood is stored in the
preservi ng chanber on side of the dogr and started to ui ckly cook this

i s descri bed V\Athl?egﬁg‘éf £8 BYeB6rEd thgi AU re GIoat 8. f 3% mai nl y
cooled by the cooled air_fromthe exhaust port 12a, |ocated inside the
preservi ng chafberlon thelAodredi 88, CBRACEI waPfHh RPE 108t &S rom t he warm
food, is inmedi ately sucked from the intake Eort 13 Iocateﬂéjnside t he
preserving chafBePrvHpd t HABBF &i deP8n8x8eHatoBPEFdd 2tné SpréseiAhg ™
chanmber. Therefore, the previously stored food is sel domsuffered froman
i nfl uence of the ¥@&r $8b .C%v%ﬂrF%BHgﬂftEaef8685e§W6P8dcpﬁ SFepth Bt t he

refrigerator is high and the 20_exhaust port 12b |ocated in the back surface
bortiom s HiggRtne LOGF Adoats TScBEPR Shoriy CetBpRLEd Sbm ¢ ho

Gescr bed. ATRBGH Thethoar: CraPRGBSTFagMaE I ¢ FI GUEPaved By Hfithed

portion. An outer.shell ig fogged ar ung the hatchegv. orftc'%n,b th outer

Chel 175 const HctBH by o P r g mie-6F, OFof (ExARBFE" VAT G RANPFe hi ckness

of the heat Sﬁ8£§9§b§15553955¥5éogﬁat a warm food is stored in the
preserving chamber on a side of the door and started to
gquickly cook this is described with respect to a coocled
air circulation. The food is mainly cooled by the cooled
alr from the exhaust port 12a, located inside the
‘preserving chamber on the door side, and a warm air,
emitted from the warm food, is immediately sucked from
the intake port 13 located inside the preserving chamber
on the door side and send outside the preserving chamber.
Therefore, the previously stored food is seldom suffered
from an influence of the warm food. Even though the foocd
stored'in a depth of the refrigerator is high and the

20 exhaust port 12b located in the back surface portion is
clogged, the cooling air is sufficiently supplied from
the exhaust port 12a in the ceiling portion.

The heat storage tray 3b will be described. Although

the heat storage tray 3b is illustrated by a hatched
portion. An outer shell is formed around the hatched

portion, the outer shell 1s constructed by a tray made of,

for example, aluminum. The thickness of the heat storage



- 38 agent is several nmmor nore, for exanple about 5 nm A peEBRUARYROGY a
heat capacity the sanme as the heat storage agent, such as al um num and
stainless, may be used instead of the heat storage agent. Because the

t hi ckness of a conventional tray is about 0.5 mm heat is conducted but
heat is not stored- This heat storage ageﬁg has a function of taking a

gi ven heat away and store the heat. By the heat storage agent 3b, when the

warm food 15 E%en%tgrsegeiv@rhhen{r@fdﬂ gl orech dhedieatawbuthe yarmfood 15
is taken away by the heat storage agent 3b to thereby prevent an exchange

of heat bet V"?ﬁ@tb"i‘eh}ﬁ@ﬁﬂgf 0% e ci0Q) dHoQd b, a Preys odely storgde By
pushi ng a quick cooling button, the conpressor and the fan are operated

with |arge capghhkitiesnt @s QUiGKINGCeRla the irefddgendPrre Byssgtting the
qui ck cooling, because the cooled air is sent to the sw tching chanber 3

along with a sharags o¢f taef gt a&aglidgaioungcthe foathdeateskdy the
food 15 is immediately returned to the cooler 8 through the intake port 13,

wher eby tenpepat Hr 8snobnthensw ttehivnd s chrnern 3 agd thesf opd dénatited
prevented fromincreasing. Therefore, even warm foods can be i medi ately

stored in thputehekgenat abtWisthrad.el rBhsandaw thowkgf fREANthdidhey ot her
foods in the refrigerator, whereby a |l abor tinme for house holding can be

reduced, and thaeeibs ad ebkeely ian giarkraspect faynwid esdsrastdessekbed
above. In cases that the quick cooling is pronoted, and a 2 FEBRUARY 2007
By the heat storage agent 3b, when the warm food 15 is
stored in the refrigerator 3, the heat of the warm food
15 is taken away by the heat storage agent 3b to thereby
prevent an exchange of heat between the warm food and the
cold food 16, previously stored.

By pushing a quick cooling button, the compressor
and the fan are operated with large capabilities to
quickly cool the refrigerator.

By setting the guick cooling, because the cooled air
is sent to the switching chamber 3 along with a storage
of a food, a warm air around the food 15 heated by the
food 15 is immediately returned to the cooler 8 through
the intake port 13, whereby temperatures of the switching
chamber 3 and the food 16 are prevented from increasing.
Therefore, even warm foods can be immediately stored in
the refrigerator with a relief and without affecting the
other foods in the refrigerator, whereby a labor time for
house holding can be reduced, and there is an effect in

an aspect of nutrients as described above.

In cases that the quick cooling is promoted, and a



- 39 food having a high tenperature and so on are stored, an 2&EBRUARYR0672Y
containing the heat storage agent, and the air is forcibly convected inside
t he cooling chanber, and the cooled air intake port is arranged at a
position closer to the exhaust port than a portion for storing the foods.
The quick cooling time is set to quickly ¢gol to the set tenperature at
time of storing the foods, whereby it is possible to quickly cool the

foods- FurthefeyoBynal/96at bngiGhe ch@eddt Jihe Lharmdbersselrd asher&a soft

freezing tenperature, the tenperature of the foods is not extrenely |owered

to assure a safghyn@h 2r-RS SBA:EYSA nd horghdis handdouchas: t hend oeds.

Al t hough the heat storagetray 3b for directly cooling is |ocated on an

entire surfacg;pfia Eheerpal, thevetasR Iasildl sHsS @SPace hdmsas] | ¥na
storing the warm foods. For exanple, the heat storage tray 3b may be

located on a shdecghoser ati¢ the &@sedtt i dheNeal asStorgae d1gy 3b may be
novabl e inside the case 3a to nove to a requisite portion to use. Although

the quickly cepbkpg tHNEHEORXS URRSHdr@Nadarl RSia-dig: case SaOfnd hehe
swi tching chanber 3, an independent quick cooling chanber may be Torned as

a single chapbgls. Thenguickck08bbNInghamher iks swiekdy gufi ck1ysiczer 1and a
hei ght sufficiently acconmmpdating a pot and a dish being |large to sone

extent are futh¥ pececveperbufRent yinfordl ng & ichaner feoddg wivateby

functions of cooling and heating, it becones possible to informa 2

FEBRUARY 2007it is possible to quickly cool the foods. Further, by
locating the tray in the chamber set to be a soft
freezing temperature, the temperature of the foods is not
extremely lowered to assure a safety of a person even
though his hand touches the foods.

Although the heat storage tray 3b for directly
cooling is located on an entire surface of a floor of the
case 3a, this is a space for easily storing the warm
foods. For example, the heat storage tray 3b may be
located on a side closer to the case 3b, or the heat
storage tray 3b may be movable inside the case 3a to move
to a requisite portion to use.

Although the gquickly cooling function is positioned
inside the case 3a of the switching chamber 3, an
independent quick cooling chamber may be formed as a
single chamber. The quick cooling chamber is wieldy if a
size and a height sufficiently accommodating a pot and a
dish being large to some extent are fully received.

Further, by forming a chamber having dual functions

of cooling and heating, it becomes possible to inform a



- 40 user a conpletion of quick cooling or heating cooking by cting_a
tenperature of the food by an infrared ray sensor, conparing ﬁfé$§Q?aiaé%7

tenperature, automatically selecting whether the food is quickly cooked or
qui ckly heated, and sounding a sound generator such as a buzzer when the
food becones a desirable tenperature, in case that the desirable
tenperature is set by the user in a tenpgétature controller 7. Meanwhil e,
the refrigerator may be a machipe for_ this_exclusiye use having these
functions. |¥S%He TSREMS oHPT ethnfgtiek FRELUEEr CReSFRALES (PO SEIBRY
chanmber s havi r;%eedif,f erent tenperatures, in whic g food is stored.
Accor di ng t o dEFEGH e FHRFEIOATSi oL bBEoABSpEYsPHI 6 S LSSl RA 00l or
heat by setting a single desirable tenperature. A judgnent of a condition
of the food AR GTOMRAT1R%EE BB | S=F nCERBSE 8L Y Emp &M Mid 4 1 be
described. Figure 7 is a cross-sectional view of the iwﬁtchin . chanber of
the refriger C I MR FIoRE ofRAURRPT cAF JHEFEL¥NnCERE mATard S K hbse

illustrated in Figure 6_.is onjtted. Numerical referencg 19 designates a
e

heater. NumdlSeCE r F6F eTRE 2793 FPRTEsIGREFAfPAr E4CSefisor it is
required to ke an ice creama tenperature.suitable for eatin for
exampl o, { he "N EhelRt R oo CABFS T o7Cedt FRASI S BEETRG 86 - T0C S he
tenperature G the ic eam t aken_o t he fr.eezing

[ 7,.and
chanber 1 1 (OB Q07 % LS b TEMPRGE o PEBRARY bt ne Ee PR

temperature controller 7. Meanwhile, the refrigerator
may be a machine for this exclusive use having these
functions.

In the convention technique, the user hesitates to
select chambers having different temperatures, in which a
food is stored. According to the present invention, it
becomes possible to freely cool or heat by setting a
single desirable temperature.

A judgment of a condition of the food whether or not
the food is in the set temperature will be described.
Figure 7 is a cross-sectional view of the switching
chamber of the refrigerator. Description of numerical
references similar to those illustrated in Figure 6 1is
omitted. Numerical reference 19 designates a heater.
Numerical reference 20 designates an infrared sensor.

When it is reguired to make an ice cream a
temperature suitable for eating, for example, the
temperature suitable for eating is set to be -10°C by the
temperature controller 7, and the ice cream taken out of

the freezing chamber i1s inserted into the switching



- 41 chanber 3. Because the ice creamis stored in the freezkpgsRDARYSHoAL
-18C as a result of a detection of a tenperature of the ice creamby the
infrared sensor 20, the m croconputer judges that the tenperature of the
ice creamis lower than the set tenperature of -10C. Electricity is
applied to heaters 19 located in the cei%ﬁng portion and the bottom surface

of the switching chanber 3 to warm an inside of the sw tching chanber 3.

Wi | e var i ngey LN Lermer gLULE af chhe heepLeamis - detected by, the infrared

sensor 20 to chec fference romthe set tenperature. en the detected
tenperature econes -10C it is inf@rmed by a _byzzer- The detection. is not
limted to angfﬁ??épgdcgﬁgbﬁﬁya%e ggw?cﬁgwﬁvgésPﬁ% F?féugﬁﬁﬁﬂﬁﬁo%rﬁﬁ T he
infrared sens t r-equyj i el Lbpfrared
sensor 20 naygégégggggggn??y%%ﬁégg%%éggfﬁbgé{2?5% %@f%¥%$%d%€2éﬁfn%g’ tinme.

I nci dental |y, en: Lt i [ reesswta for
dri nki ng, thetﬁgn%ékgfﬁég&%gﬁF{g&%?%%ﬁ“%ﬁ?ﬁ%#ﬁgﬁééégﬁ%g%yBgf6%#&agégthe

beer is inseg%ggmiggoékggﬁzwﬁ£§pkﬁg ¢ QUQ%%FﬁﬁE%%%%%gapeg{O%:stored under a

roomtenperature in-a rmanner to  tha _ above is 20C, the
m croconput ergj Udges - ; that <2 ,60ali1di0 PRI 115 NECEssa] Vi based on a

difference fromthe detécted tenperature, perforns the cooling operation

until the detggt ednbepBetall & RUURS bd@ dh&sBetadenperatdr &y endi hyf or ms
by the buzzer after a 2 FEBRUARY 2007

chamber 3 to warm an inside of the switching chamber 3.
While warming, the temperature of the ice cream is
detected by the infrared sensor 20 to check a difference
from the set temperature. When the detected temperature
becomes ~10°C, it 1s informed by a buzzer. The detection
is not limited to an infrared and may be a microwave. It
is sufficient that the infrared sensor 20 operates at
only a required time, wherein the infrared sensor 20 may
be constantly operated or operated by a predetermined
time.

Incidentally, when it is required to make beer a
temperature suitable for drinking, the temperature
suitable for drinking is set to be 6°C, and the beer is
inserted into the switching chambef 3. If the beer,
stored under a room temperature in a similar manner to
that described above is 20°C, the microcomputer judges
that a cooling operation 1s necessary based on a
difference from the detected temperature, performs the
cooling operation until the detected temperature equals

to the set temperature, and informs by the buzzer after a
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detected tenperature is closer to the set tenperature. In the above exanpl e
of the ice creaminside the swi tching chanber 3, the ice creamis heated to
the tenperature suitable for heating after thawing. A simlar effect
thereto is obtainable by changing a tenrpepature setting froma high side to
a low side. Further, if it is necessary to quickly conduct the above
oper ation, it piredesssimiined ¢ igqe dklon faleezeyorl coml sbyteushilng atgtieck
freezing switch or imediately heating foods and so on by pushing a swtch
for a quick heakgitnghef detteicard Asmpesertivied, 14 helosdr i gerabersatcording to
the present invention has advantages that the tenperature inside the
refrigerator tempesacasicd.y set, a current tenperature can be easily checked
and set, the setting is not erroneously conducted because children and so on
can not easily pllay bhie lbdvwe reefangles atbrihandce oodsawmannbedeptéeent ed from
being frozen and rotted. Further, because it is easy to check the
tenperature awiticimngf chpawieng Jand e osiengndam dobriieate@dytof thsing the
refrigerator can be taken care of, for exanple the tenperature is increased
by openi ng of teReedesuricosua taldigy fdnrdieadndia wefteey sthawengect® of savi ng
energy in an aspect of the usage because a mnute tenperature control is
possi bl e besi gégippssedfiesd casata ths P EBRINRY Ppoyhanging a
temperature setting from a high side to a low side.
Further, if it is necessary to quickly conduct the
above operation, it is possible to quickly freeze or cool
by pushing a quick freezing switch or immediately heating
foods and so on by pushing a switch for a guick heating
function.
As described, the refrigerator according to the
present invention has advantages that the temperature
inside the refrigerator can be easily set, a current
temperature can be easily checked and set, the setting is
not erroneously conducted because children and so on can
not easily play with the refrigerator, and foods can be
prevented from being frozen and rotted.
Further, because it is easy to check the temperature
at time of opening and closing the door, a way of using
the refrigerator can be taken care of, for example the
temperature is increased by opening of the door for a
long time, and there is an effect of saving energy in an

aspect of the usage because a minute temperature control

is possible besides preserving capability.



- 43 Further, because the structure of the refrigerator is sekFgBRURRPKETY
in a daily use, the refrigerator can be used with a relief. Further, it is
possible to set the quick cooling function for a required tinme, a |abor
time for house holding can be shortened by utilizing the tenperature range
of soft freezing, a nutrient of the food can be prevented from reducing,
and a taste can be nmai nt ai ned. Although'tﬁ tenperature controller 7 is
attached to the orkgt_tq§({efriggﬁatg£ 1¢ it is pgfsibl% to.. Separate t he
tenperature cont r gITer F adH Tt e cont Fof 15F. Of f P Re FEABEE Eontr ol | er
is positioned.at a.plac uch .as a working space and_so on_of the kitchen,
whi ch can be &Ehéngﬁﬁdﬁﬁé}%ﬁnﬂﬂrﬁLa%%$¥§g%%Ss“‘Ter?grl%%5%§ofh5api§§ of

qui ck coolingu t?f t%%Pera% G%y.and so on wthout |ooking at the
refrigerator. "Bat §8r" thé ®t'éperature of the refrigerator can be set by

the renote contraller w thaqut. going_t he refrigerator _and wihth staying
apart fromthe re%lrlfrgcé}-lrea ’orl.Qt l\fé% %%%l}?%é sg?/ ST%aEEthurlgﬁofgo%&ﬁ% ol ler,

whi ch can be detached faom, the refdd geralor, mybe. contioll gd by a state

that the renoté@ controller e refrigerator. renot e

controller HH%OQ%P%%ﬁEb e?ﬁ“%ﬂg*éghé&ﬁ%$“§§§l%%ﬂﬂ?gﬁgé ?ﬁ&ggggFE&%nal, In

the next, inform e refrigerat or “exanpl e,

a connecting ethad il Lustr ated, ., Figune B okl Yt echicl S0BaCkaRUe di agram
in case of 2 EE A§$ f%%%

prevented from reducing, and a taste can.be maintained.

Although the temperature controller 7 is attached to
the door of the refrigerator 1, it is possible to
separate the temperature controller 7 as a remote
controller. If the remote controller is positioned at a
place, such as a working space and so on of the kitchen,
which can be observed while working, it 1s possible to
check the time of quick cooling, the temperature, and so
on without looking at the refrigerator. Further, the
temperature of the refrigerator can be set by the remote
controller without going to the refrigerator and with
staying apart from the refrigerator. Needless to say
that the remote controller, which can be detached from
the refrigerator, may be controlled in a state that the
remote controller 1s attached to the refrigerator. The
remote controller may be operated using an infrared
signal or a radio signal,

In the next, information of the refrigerator may be

taken in by, for example, a connecting method illustrated

in Figure 8. Figure 8 1is a circuit diagram in case of
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refrigerator as a communi cation nmethod. In Figure 8, nunerical reference 22
designates a control board of the refrigerator, connected to the |anp
circuit through a mcroconputer 21 and a communication interface 24- The
conmuni cation interface 24 is forned by,‘Jor exanpl e, the conmunication

met hod 25, a nodul ati ng and denodul ati ng 2ans 26, and a coupling means 27.

Further, numerical . relglence. 22, desionales, s conbr ghLet Lackuding
8, uter ; node , the

. . USsS 1
conmuni cation i nrf%r% ace a mcroconp and-a

cont rol ler i glocated 4o an putdoor gr an, L pdger, ofweach form e cal
a al O

. e
reference 31 &%S|gna el ephone " centr i'cCé; ‘nunerica et er 8hce 32

desi t ' ter,; Lcal [ t
por 1 96l e handy g, RFEFI Sar S 21 oRGhea 2L EF o, hat hE B obaRRel BF . HHite,

control ”ea”%eﬁ“i%aé%gaec?%f,”c} nd & &Q%aﬁﬁé’l%ﬁg %H'}SBQEOE?B%%E;R”%”D” zes an

operati on contro e nrormati on, e.g. enper at ur e, e state of

the set temReralgl sy ANk 50 Olhhaol LBgel L 0PLAl of . MIORLI 63l kgLerence

25 desi gnat es co nicat1on neans, configuratées a transmtting

t el egram upo : : : r a | ect s cei Vi t el ans,
and commanas PRI Aoer OBl L Ph TE o B SR R
consi sting of. a,sgpdels; AddEessoa a5 egehyar aeﬁggeéﬁd aBfloAueantLent -

Nunerical reference 26 1s the nodul ating and denbdul ati ng nmeans, which
nmodul ates 2 REBRUARY 20013 a coupling means 27. Further, numerical

reference 23 designates a controller including a
communication interface 28, a microcomputer 29, and a
modem 30, the controller is located in an outdoor or an
indoor of each form. Numerical reference 31 designates a
telephone central office; numerical reference 32
designates a service center; and numerical reference 33
designates a portable handy phone.

Numerical reference 21 1s the microcomputer, i.e. a
control means, equipped in the refrigerator, the
microcomputer memorizes an operation control and the
information, e.g. the temperature, the state of the set
temperature, and so on, of the refrigerator. Numerical
reference 25 designates the communication means, which
configurates a transmitting telegram upon a command of
the control means, selects receiving telegrams, and
commands the control means 21. The telegram is
schematically consisting of a senders address, a
receivers address, and a content. Numerical reference 26

is the modulating and demodulating means, which modulates



- 45 a digital signal fromthe control neans 21 into an anal DBEERWGARN2007
Further, the nodul ating and denodul ati ng neans nodul at es an anal ogue si gnal
fromthe lanp circuit or an electric power line into a digital signal. A
nodul ating nethod is, for exanple, an anplitude nodul ati on nethod or a
phase nodul ati on method. A conmuni cation frequency band through a | anp
circuit is 50 kHz through 450 kHz in accéfdance with a | aw about

el ectromagneti ¢ waves.. The coupling nmeans 27 is a circuit including a
transformer afd94§i5RL HITH britRis Cihee Gigral TevRFthé EBAREr8F nmeans 21 in
the lanp circuit or the electric power line. Further, the signal in the
lanp circuit BRALREVS I3 poflt thicke it&e e Gt hdPPdransnitted to the
control neans 21. AlLthaough a case that the lanp circuit is used as the
comuni cat i onFELFS LRSS e SR dEs AT BEP TS 27 et LQFne ﬁ%gnﬁﬁlelfé%l &

obt ai nabl e when the .internet and an E-nail using existing tel ephone and

| SDN | i nes, raff® Sdomtidi &t iBhse ?9ﬁ?%ﬁe§?%ﬁﬁn§hﬁ%a&?6ﬂs? géEéF?#te
conmruni cations .and_so on. Il.n_case that _the .radio conmunications or the
infrared conninif®4ti-ons FPEUHEEA Es TEFECComuni iRt IS Means*2 by equi ppi ng

t he conmuni cation.interface .35 for the radio caonmunications.or the infrared
Communi cat | ongE LR GBI ZE LR [ b S eh: LOmaR BAERGA -

interface corresponds .to telegrams of a .certain equipnent using both of the
radi o communi é‘aFiOB‘ﬁ‘édecat%é”i TS ed Y ZHV%% & Tamp 21 2dul? 1s

50 kHz through 450 kHz in accordance with a law about
electromagnetic waves. The coupling means 27 is a
circuit including a transformer and so on, which brings
the signal from the control means 21 in the lamp circuit
or the electric power line. Further, the signal in the
lamp circuit or the electric power line is taken out and
transmitted to the control means 21.

Although a case that the lamp circuit is used as the
communication means has been described, an effect similar
thereto is obtainable when the internet and an E-mail
using existing telephone and ISDN lines, radio
communications, infrared communications, satellite
communications and so on.

In case that the radio communications or the
infrared communications are used as the communication
means, by equipping the communication interface 35 for
the radio communications or the infrared communications
in the controller 23, it 1s judged which communication

interface corresponds to telegrams of a certailn eguipment

using both of the radio communications or the infrared



- 46 communications and the lanp circuit comuni cations, and
notified to the service center 32 and the portable handy phonéEngiH»EOb?
Further, when a command is received fromthe service center 32 and the
portabl e handy phone 33 in a manner adverse thereto, a content of the
command is transmtted to various equi pnents by the mcroconputer 29 in the
controller 23 through the connunicati6n4ﬁnrerfaces 28 and 35. \Wen the

internet is used as t e comunj ¢ | op means a_device for connecting to the
ternet, subhTa Bl RGeS it ¢ Tap TeFCRkangr & B PheT e of"thé door,

d t f tt th th t
focated ot aZBaFion e ”H%ge%"”%ﬁte 4TS BT CRRRont £ of"an Eth."nS”i ”
t f the h h f d the d d t f th
door . By | obat %ieh&% T T VR ‘0P e hH S oot 1 Ui ng.

f th d f he d
Wher eby he ASREEGED & Lt e%%tseedra\?%%?ng%%ﬁ eg?‘é%a@%”% BUBrEehoOgh ! he. door

strikes against ob tacl such refri gra havi ng
hi gh reliabi FPEYi & b b b, 2 ﬁaenn% n%%" r%eg %‘f%?%o wit h° h%n%ef)éphone
|l i nes and th% Esggnml%p s, Iy, nognP@ cated rlo15he dggrmg QS”B Iocated
on a back surPace an & surfaces of a ré¥r|gerato y as ong ®as the

connect i on i §09%, L ateﬁrgezsé\'%ﬁ lgal geference 34 desigoat egea control

board for other app S an operati he 2 FEBRUARY
2007 communication interfaces 28 and 35.

When the internet is used as the communication means,
a device for connecting to the in;ernet, such as a modem,
is built in, for example, an inside of the door, and a
monitor for setting an connection with the internet and
so on is located at a portion enabling an operation of
the monitor and being in vicinity of the hand, which is
formed in the door and protruding from the door. By
locating the monitor in the vicinity of the hand, a
protruding portion of the secure hand works as a guard at
time of opening the door, whereby the monitor is
prevented from being damaged even though the door strikes
against obstacles such as a wall, whereby the
refrigerator having high reliability is obtainable. The
connecting portion with the telephone lines and the ISDN
lines may not be located in the door and may be located
on a back surface and side surfaces of a refrigerator
body as long as the connection is not troubled.

Numerical reference 34 designates a control board

for other apparatuses, which controls an operation of the
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refrigerator such as an air conditioner. By virtue of the above-nentioned
network system the follow ng services becone avail able A mal function of
the refrigerator is quickly recognized by a regular checking of a running
condition and tenperature data of the re;iigerator by the service center.
A custonmer need not to request a repair after the refrigerator does not

cool . and a sgLislacLorygoperyiee o canstan v shecking, theceleigerator by

a nmaker can rovide shop contracting a can check

the stock and ﬁgl%¥§£%§gggk§gegh%hogs %%?girdid%ﬁﬂé& ﬁé@lhone- Further, it

becones possi% content o hé refrigerator in the hone from

an outsi de of theBgog%rte}ﬁeao&erté%g%lsboqpemyéng&:?rgec?eﬁégﬂg K Qgg%ﬁph%ﬁ%’ and

so on and buy necéessary itens. stor he™ swi T chi anber, can

be stored by fgifgakgglg%Bﬁgg?g?ggkg%eag@aghggﬁg?by atinme of returning the

honme t hrough a pérson n-an outsi the hone, the persona

handy phone, and iomgqf% ~hat td th&fﬁ%ﬁ*ﬁ$¢§ﬁ%¢§?ngaﬁgigflin a chilled

state for thaw ng. urther, 1’ n case 0 rrving the home is

suddenl y Cha”ESQo?HQzQEth %2§g§ujja|&yic§ﬁr&%g§l§5%rfy d %huerﬁgﬁr{;%eccgltﬂ&' E’%ﬁ%{i ousl y

set state. The sefting ca asi anged from ide o e hone

by the persogak pandy phope and=S@roRnAS et dRad - GRETatd 0nsyyRch can
not be generally 2 BRUARY 2007

center. A customer need not to reguest a repair after
the refrigerator does not cool, and a satisfactory
service of constantly checking the refrigerator by a
maker can be provided. A retaill shop contracting about a
stock can check the stock and deliver supplements of
goods directly to a home. Further, it becomes possible
to check a content of the refrigerator in the home from
an outside of the home by a personal computer, a personal
handy phone, and so on and buy necessary items. Goods,
stored in the switching chamber, can be stored by
freezing in the morning and thawed by a time of returning
the home through a personal computer in an outside of the
home, the personal handy phone, and so on so that the
temperature is set to be in a chilled state for thawing.
Further, in case that the time of arriving the home is
suddenly changed and other cases, it 1s necessary to
change the previously set state. The setting can be
easily changed from the outside of the home by the
personal handy phone and so on.

As described, operations, which can not be generally



- 48 conducted by directly accessing a refrigerator, now
froma location apart fromthe refrigerator, whereby a jo
elimnated. By using the systemillustrated in Figure 8,,

can be easily obtained, and the settings of the tenperatu
t enperature change, and so on can be f[eggy conducted in
system which can be installed in an already constructed

erature rol

can 2 beBrRUARNI260d
b by a user is
the information
re, the

use of a network
house at a | ow
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controll er are prevente he second advantage of the refr
to the present.i tion is t t t. r-at:ur ontrol
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invention is that 1 | 0ss] bl 0 pr. t t
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stri ki ng agai nst S ures, bo of which are
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er can be easily
g to the present

%e8m¥%émlerfrom
ocat ed around the

refrigerator. ;e fauith advantage of e Leliigeralor aecrding, . gt he

present invenfion'is that an erroneous operation

controller, f e e, err.ene i f e
OheCXaMPe%a t3 e t%’él ?:t'éznpa Vtttdr%g c%afrf’@tefiefgr}gc?

chanber, can be prevented. The t antage o
according to 2,EEBRUARY330QZ3 in use of a network system,

installed in an already constructed house at
The first advantage of the refrigerator

the present invention is that the display of

e tenperature

atyre, for, a,urong
r|gerator

which can be

a low cost.

according to

the

temperature controller can be easily observed, and an

erroneous operation and a breakage of the temperature

controller are prevented.

The second advantage of the refrigerator

according

to the present invention is that the temperature

controller can be easily operated.
The third advantage of the refrigerator

the present invention is that it is possible

according to

Lo prevent

the temperature controller from striking against walls

and furnitures, both of which are located around the

refrigerator.

The fourth advantage of the refrigerator

according

to the present invention is that an erronecus operation

of the temperature controller, for example, an erroneous

setting of a temperature for a wrong chamber
prevented.

The fifth advantage of the refrigerator

, can be

according to
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easily operated by positioning the display portion so as not to be covered
by a hand operating the tenperature controller. The sixth advantage of the
refrigerator according to the present invention is that the display portion
of the tenperature controller can be accurately displayed. The seventh
advantage of the refrigerator according  ¢3 the present invention is that a
m nute tenperature control becones possible. The ei ghth advant age Qf t he
Fefrigerat or SREOPHPRGACt OIVRE (pPBedrt Ve rtitor S8 IR H DS pr b1 Bl y
stored in the refrigerator is not heated when a warm fopd i stored. The
ni nth advant ag@” oPet igSte¥r PREFALEF 2@b§Pﬁ%ﬁjQH}nqté??ﬂé;ﬁﬁfAYHQ%ﬁtFBH is

that the refrigerator is npt excessjvyely cooled. The tenth advantage of the
refrigerator %gc%?dPﬂb t8 Fh603?§§§h¥yiﬁv%ﬁHQM?H%fﬁqﬁﬁgfgﬁﬂs can be
qui ckly frozen inconfornitﬁ mjﬁge%ypes of the foods. The el eventh advant age
of the refrigeFEPBF25EEGr GP 6?0 he present invention is that it is

possible to cont&gl t he %efr erat%! E{og}aéfoqgiionigpart froalghe

refrigerator. The _ﬁeﬁﬂfﬁ a&@%%?gﬁg'of’ e T get A Broactorui N9t 5% he

presemt L ventgnLaehat bl Pueser 1e shatiers, s Ay aImisel Ly ogl o
temperature controller can be accurately displayed.

The seventh advantage of the refrigerator according
to the present invention is that a minute temperature
control becomes possible.

The eighth advantage of the refrigerator according
to the present invention is that foods previously stored
in the refrigerator is not heated when a warm food is
stored.

The ninth advantage of the refrigerator according to
the present invention is that the refrigerator is not
excessively cooled.

The tenth advantage of the refrigerator according to
thé present invention is that foods can be quickly frozen
inconformity with types of the foods.

The eleventh advantage of the refrigerator according
to the present invention is that it is possible to
control the refrigerator from a position apart from the
refrigerator.

The twelfth advantage of the refrigerator according
to the present invention is that the preserving chamber

is automatically set to have a requisite temperature



- 50 condition if a user does not set a tenperature. The thirgﬁ nt h
advantage of the refrigerator according to the present i nventif %PéRFﬁQP7
foods are automatically rendered a cookable condition. The fourteenth
advantage of the refrigerator according to the present invention is that
the tenperature of the refrigerator can be set without directly accessing
the refrigerator. The fifteenth advantage0of the refrigerator according to
the present invention is that cooling seldom causing a change of taste and
a decrenent obnfloacdovalidea cameralcms ot iHl | penperaedreThe si xteenth
advantage of the refrigerator according to the present invention is that
foods are cool efher Hheateeniterndtantsagecessany. r&bvigashyprnuner ous

nodi fications and variations of the present invention are possible in |ight
of the aboveacteadhinggso Ithe pravmrgf amerarg e uhsletlsevofioodat amet hin  t he
scope of the appended clains, the invention may be practiced otherw se than
as speci fi cakbgonesdrrieBed hersiared Fhewmitdlle dicedbsuer. of Japanese Pat ent
Application JP11-255543 filed on Septenber 9, 1999 and JP11-366517 filed
on Decenber 24, T$29 fioygltedimid: spbcitiage i oh, thel aghsigdrawpbngs and sumary
are incorporated herein by reference inits entirety. 2 FEBRUARY 2007 - 51

VWHAT | S CLAI REpokSing to the present invention is that the
temperature of the refrigerator can be set without
directly accessing the refrigerator.

The fifteenth advantage of the refrigerator
according to the present invention is that cooling seldom
causing a change of taste and a decrement of food wvalue
can be automatically performed.

The sixteenth advantage of the refrigerator
according to the present invention is that foods are

cooled or heated when it is necessary.

Obviously, numerous modifications and variations of
the present invention are possible in light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims, the invention may be

practiced otherwise than as specifically described herein.

. The entire disclosure of Japanese Patent Application
JP11-255543 filed on September 9, 1999 and JP1l1-366517
filed on December 24, 1999 including specification,
claims, drawings and summary are incorporated herein by

reference in its entirety.



1. R refrigerator conprising: a cold heat accumul ator |ocated,@pggy Qy@507
surface of a casing accommopdating foods and so on, which are stored In

qui ck freezing chanber, wherein a cooling air, i ntroduced from a cool er, |s
subjected to forced convecti on between agjupper portion of a back surface
of the casing and an upper portion of a front surface of the casing.

WHAT IS CLAIMED IS:

’

1. 2 refrigerator comprising:
a cold heat accumulator loceted on a lower surface

0of & casing accommodating foods and so on, which are

stored in a2 guick freezing chamber,
wherein a cooling &ir, intrxoduced from a cooler, 1is

subjected to forced convection between an upper portion

V)

of 2 back suriace of the cesing and an upper portion of

-

iront surface of the casing.





