- 1 TITLE OF THE | NVENTI ON REFRI GERATOR AND METHOD OF OPERATI NG

REFRI GERATOR BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON 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 1the 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, fornmed on a
door of the refrigerator. Nunefircal OFr aher ansiENTII @S| gnates a tenperature
controller, formed on a back surface of the refrigerating chanber 1.
Therefore, in OREERIGCERANTIFS ANMaEENRR @F UDRERATTING! ROFRIGERXDOR rol | ing a
tenperature inside the refrigerator 1, it is necessary to wi dely open the
door, wherein an increnmentBAfKGHEUNENPRr BEBr ENVBESTdONt he refrigerator is
caused and a hand cannot be easily reached to the back surface of the
refrigerati ngecbaoberrvE IRWANEIQN a current setting can be checked by
openi ng and closing the door, whereby the tenperature controller is not
easily wused. - The present 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 11l 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 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. Numericel
reference 11 designates a temperature controller, formed
on & pack-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.



Figure 12 illustrates a conventional refrigerator having a structure
simlar to that described in Figures 10 and 11. This conventi onal
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 t he tenﬁe?hrure controller 1,1 is |located
out si de the refrigerator ﬁ inside this, the position of the tenperature
controller is not ?ﬂuéﬁlgané £ U TR ST %nﬁ?qY t%ﬁﬁﬁ srﬁﬁrlgﬁbéépged

wi t hout unconsci ousness. Therefore, .in case setting is.not

appropri ate amliRft2npeFAFhPESi fdFetéAt tonds ek?‘? etAtbigpges

di spl ayed, adj nts are _not sufficientl UICk tc avoi.d an influence to
freshness of dﬁgf ?%rthé?”slﬁﬂﬁﬂﬁﬁﬁ{?ﬁﬁi EF afGFatesntol ler 11 is

| ocated in '"the freezing chamber 5, not like the te e ature controller 11

in the refri get i eRAMBEr 21 TFPREL TP CEFIR TFigure s S M0 SRR 839t here i s a
tenperature difference fro oute of about_ -180C. efore,. frost
is generatedchﬁﬂﬁﬁa.%uf?lg}éﬂ@lPﬁeFﬁﬁpgﬁﬁs&iatﬁ&@|§1Wﬂﬂe?éki?z%éaﬂperMhere
t he tenperatureﬁérntroller 11 is locate qﬁgrsely,. case éhat a
sufficient tHer nHFST f5dI &t FERPSFETPES] | ?@&rq Hr ¢ richfengdt Alt 2t he

t enperature rotruydes from oor surf gce to a%fect a

troll h
desi gn, an adfon¢é§H§ C?hgfté 8P4t 6PE it |§‘eé%ﬁﬁﬁf¥ﬁ ch3THET 6f - openi ng and

closing the door B¥e§t£hghgﬂ %%%I%%%pérature controller 11 is located

outside the refrigerator, not inside this, the position
of the temperature controller is not in alignment with an
eve 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 gquick 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



wal l's, furnitures and so on, and simlar situations to those described
above occurs. Figure 13 illustrates a conventional refrigerator,

constructed by a refrigerating chanber i, 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 "a-° I'ower position of the

refrigerator th that in Figure 12, children, easi]y operate.the

L enerat ur o CONLLSH | BRFEE 06 e PPOn SR Oibhge B | Kt BRfF4O5& fithg,
whereby there _is a_possibility that foods are frozen or rotted. Figure 14
illustrates a“RBRGeAEFGRAPSFefPPYEr 8CGP Sconstructed by a refrigerating

chanber 1, a vegetable ﬁga r 4, and a freezin .chaTber 5.fromup to down,
wherein a tenper af 4PEXEorit’r di YRGS 1B GRBFET N YRR FEFFIL§EFAS Ty chanber

1. Although the tenperature controller 11 is.located on_an upper .portion of
the door in GY"8pp Fﬁﬁét£¥t§g§e%Fl€ﬁ§aFéf¥ﬁé%?%ﬁ ?rh%vi%gvﬁgggﬁglﬁeight.

Al t hough this ositiog of the tenperature .coqﬁroller 11 is easiLé
accessi bl e atCHPRBEGf LusPRY PhB2*Fefli JEFALSA L e G $RecEF 6RACAN

conponents such as a oard is.included in the tenper re ntroller, there
argpnany caseS #HEET Fh r@gﬁfﬁépaﬁogepgeagﬁﬁﬁéﬁ %?gtfeﬁagﬁebsstate by a

pressure, and var%ggs.ob' cts are %%tion a,1o q; #he pfgrg r at L because
of its | ow het YhES mﬁ8ré§§ 5?36?8 SucH tﬁﬁﬂﬁ?ﬁa eff?gé?égﬁ? Fg dest r oyed
- 1~ 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. Although this position of the temperature
controller 11 is easily accessible at time of using the
refrigerator, because electronical components such as a
board is 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



by a collision with an object, and noisture intrudes into the refrigerator.
Further, in a case that the refrigerator is installed along a wall and
cases simlar thereto, because the tenperature controller 11 is located in
upper and |ower portions and so on of a center of the door, as illustrated
in Figures 10, 11, 12, a display portion |s occasional ly destroyed by
striking agarnst a mall a prIIar and so %n at time of openi ng the door.

Ther ef or e, i'S necessar over using a I| and so on, and rovi de a
[ ocki ng mechdfi s Fof Lt AbOtoBR ind oEHar Sheard S19A T 1= ¢ nbr erod=Bl GUFe 16

is a detailed VIEM/?f the tenperature controller 11, illustrated in, for
exanpl e, Fi gur?® 49T 18FHRERT14. In the figures nunerical reference Ila

desi gnates an LED drsglay portion for shomnqg g%ate of tenperature
control . Numericaf“fk @Fen&@ P16 3F&siGIH € S t%ﬁr?BPrcoﬁtrollrng t he

tenperature contr he era re controIIer ori zont

ext endi ng for‘ﬁ%%$L}% e?}ogg 1 e&OR 6ﬁ§ﬁﬁ%ﬁ5fﬁ1¥ h%???b%r:%8¥aus?he
tenperature c ntroIIer 11 is constrg ted i S a%nportrons LIa and
switch porti dri® 199" PBHRhVT FeSBREETP aﬁﬁﬁqt P hafBer s.

However, such an arraﬂgenent f t he LE d'ﬁP %%ﬂp @@ éla and the

switch porti PiPTahiBE BB e&Si £V &i gul b @°bnl §°1 abel s of

2 freezing chanber L eUpar al UEeogont he) . 1 167 4o g, $Na0PeLon 1.
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 lid 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 1l1lb 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 lla and switch portions 11lb, both
respectively corresponding to the chambers. However,
such an arrangement of the LED display portions l1lla and
the switch portions 11b can not be easily distinguished

because only labels of a freezing chamber temperature

control, a refrigerating chamber temperature control, and



a chilling chanber tenperature control are displayed, whereby there is a
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 11b is arranged adjacent to the LED display
portion Ila, and the swtch portions IIb are arranged on left and right
sides of the LED display portion Ila, a“hand of an operator covers the LED
display portion_Ila at time of controlling the tenperature, and the

operator can RotClopddmse ERED HFEREERFCPORt FERTEPE, Shwhél el 3@ oper ati on
is difficult. Figure 16 illustrates a relationship between a display of a
set conditi onWNEIERUFdISh ©oF 3ReFRYPEhatYt Bhpér &t WFOTBY G ehpet at ur e
controller 11 and a range of tengerature changes with respect to a medi um
node i ndi cat GF LRSS e ARt Uk £e R OREF RN FRr 1 T| ASERGEr é NES 1N WBLEi ssa
represents a content of the display by the LED display portion Ila of the
t enperat ure cé&HOMWoWhECH 1 abegh - QR BFRPRAE et P epReSENEY Tr-an§&réhathe
tenperature change [deg] with respect to the nmedium node in setting the
tenperature. P6F e siHeith ROLERPWi spPaysS porergrd rajardtate’ a | ow
node, a tenpergture hi gher. than the nediun1£%de by 3'Cis set. In this
case, there t&SAERSIHFHANERIT tHR? met? un?RBdEPENGVERED &R Hods 110
Therefore, it is possible to set_te rat ures hi.gher ang. | r.th t he
Tedi um mode by E STEAARh T 1STT GY 1 Bt o ML By B8 s eMpETAL ur e
less than 1'5%%Ttﬁ%% Q?Df §5hand 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 Qith 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 l1lla indicates a low mode, a temperature higher

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

is one step between the medium mode and the low mode.

Therefore, it is 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



di spl ay should be expanded. However, there is no sufficient space for
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 1.50C or nore, whereby a keeping quality is deteriorated.
Adversely, when it is required to cool theé foods, these are excessi vely

cool ed, wherebh ener an not be ved, |In a conyenti onal

refrigerat ors,ot{)%/\iéﬁa% ?}é\g\é}a‘gaﬂﬁuﬁf‘paﬁf od5OYPEES o EF it tTHe
refrigerator at tjne. of rchasing the | arge anp of. foods and under a
si tuia'?i on si mﬁ%%é{%é?%’fogg?ﬁﬁ ;?ﬁgrﬁlxaa”éﬂlﬂ%gﬁ%ggéq scf[l@%f%%t e Fﬁs he

tenperature control]er 11 so as to_ quickly cool the foods for.rapidl
decr easi ng thet%?%‘?r‘%)%ﬁfa%ﬁrjel?ci:ﬁﬁé\?éﬁ, air‘r‘#(&é’}?r& SAdpit§ o%‘&%“??i{ecgf}f UXC

especially cog%ainiqg,nugh nnigture are act t.q freeze becau§§6%£§
tenperature st idgtFEneti FPTI ORPSF & PGESKYY SIATHY t he f " %hus
there is a problemthat _an electri.c 0“2{ consunption js_useless. The
conventional rEf?tQerBeofr£8%eB8I 84 6%Ed O8&Sing © tie I EHPET atTrESPALY de t he
refrigerator by a tenperature _sensor for etﬁp%#ng t he tenperature and
cool i ng when tHe 1Rfet2RtRd-PENPEFREGAE WE MYgHer FhET TF& (EifpetaY e to
control to bring the te rature i-nto _t.he set. tenperature, %?en heat ed
. . . ]
food is acconﬁ%%g?%ﬁgl%Q$§%€¥e%§|Sg&gf'Pfaﬁfﬁ% tgﬁﬁgsthS% detect ed ﬁ@ t he
i “"td cool the foods, these are excessively cooled,
tenperature sensql; 183 +d cool the foods, th 1 led
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 1ike tofu
especially containing much moisture are apt to free:ze
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



increased by a heat fromthe heated food, wherein a cooling operation is
started. At this time, foods, stored in the refrigerator, are influenced by
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 Cream sugar, eggs and so on are

m xed and inserted into the freezing ch et 5 f copling. After freezing
to a certain é)&ce‘?ﬁa}s?cﬁeby nﬁté??ﬁl §98F‘e%g%ciﬂ‘e\%e%{)efc?ot‘£ r@geer"?hré flaterial s
contain an air, and thereafter the materials _are. cool ed inéthe freezing
chamber 5. SuAPENBHerRETDNIPE t8pshfsheSo PfhatPtReteBsr d€94%  is not
hardened after being finally rozen. Since the caonventiopnal refrjgerators
are construct &S ddscripete BbgéfaFPrrsaﬁ§cé§§gﬂfqﬁ?94h¥1%ﬁ %gégea?he

door of the refrigerator and, when necessa oods shoul d be nnvgdtggr

control I'ing tHe tEperHiRFe? t A SugR™SPhe y%ﬁ?@ Ypé&r (5P R € t R

tenperature caontroller;, and the doqr _should be kept opened for the
t enper at ure dﬁﬁ?ﬁ%l%sV&Qﬁ%%?s?gegﬂaeg§GFE”8§?ePFoF%F%§? A increnent of

the tenperaturge in the refrigerator, and as a result, the tenperature of

the foods inc §§3FQQﬁE%%r, the inside of the refrigerator is

nsuf ficiently coaled or exgessively coghed, 3 1984 hedorper g,
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 alir, 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 1lb 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



11 is located in a position hardly observed, and therefore it is not
possible to quickly check the tenperature controller to resultantly del ay
an adjustment, whereby there are problens that the foods rotted or frozen.
Further, even though the tenperature controller 11 1is |ocated outside the
refrigerator, there are problens that it is not easily checked dependi ng on
its position, and children controls it. gBy an inpact at tine of opening and
closing the door, the tenperature controller 11 is broken and becones

i noper abl e. jRurtderoc4hegeiare pps9bL eAs nbhat vt ke dtisplay pegtion 1la is
hi dden by a hand at tinme of controlling the controller, and a wong chanber

i's erron?°9%®@f§¥6f@'lédis“ﬂ%EeBMsE@%lEOQéﬁg?ﬂ%kﬂ?“&ﬁﬁb%”tﬁ@tted ina
manner simlar to describe above. Further, it is inpossible to mnutely

adj ust the Lempsiaiuife COBLEPLh 8Eri BoCoBYRNHRRAl, IRIT4 I8 Al QEFusEhBAE L he
adj ustnment by each interval of 1.5 Cis only possible. Therefore, it is

difficult torongwltworthate HBHSRANLALRI RY IR IP I &I aFH SO on are
preserved at a |ow tenperature for keeping freshness and avoi di ng

freezing, and-diwerefore the tenperature is set to be a bit higher than
required for avoiding the freezing, whereby deterioration of the freshness
is caused. FurtheirrMBen ktehstheddh etel @ Sasddat gaokenthoselefade desert

wi t hout additives such as an ice cream it is necessary to spend a tine for

frequently tiaking-dtedi 6€tsife the refrigerator, there are problems
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 1lla 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 contrcl 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 it is regquired 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



cream under cooking out of the inside of the refrigerator, stirring for
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 -tinme. SUMWARY 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 tenperatgre controller at a position where
a tenperature inside the refrigerator can be easily set and checked from
time to timec-apgd Ghidddr e ARSI SANCHOL i REade Wirt Rnkhe dramasaiise,
controller. Further, a mnute Tenperature control becones possi bl e; .a quick
freezing fuBgl{OANLS ROUERMEN AN aAEMPeERS UhE, remg%egk af agidd Aiatd ng
softly freezing an ice creamand so on is obtainable. . According to the
first aspect gtcthe PHGIENt ddWENti OMhot NesRrbse RHOUI dgdgaar @fdd gersad or
conprising a refrigerating chanber on an upper stage, and a tenperature

control l er hgyingoddf waedidn dhsetddinth@ cigaperature inside the
refrigerator, loCated on"a door of the refrigerator covering a front

surface of the refrigerator, sphepreiynorhegkeirghiendfrdlne tenperature
controller is in a level of €yes of users of 130 cmor nore from an

i nst al Iti nglgurfafn afs the defddgesatohe AEE8EAENEntena ivecard aaspact of the
present -

the above-mentioned 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 controller 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



invention, there is provided a refrigerator conprising a refrigerating
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 is other than upper and | ower ends
of the door. According to a third aspectl®f-the present invention, there is
provided a refrigerator conprising a tenperature controller having a
control portimrerdwoiosetthage ai seprovedper at ued rane ra dsptayoposinonaf or
di splaying the set tenperature, wherein the tenperature controller is
| ocat ed i n atefifpesr Poitd oohahbarséocureciapd bei ngpeayr asperk byahdanas of
users at tinme of opening and closing a door of the refrigerator. According
to a fourth taspeatatoiré heopteseber havengi anfunkerien o Promvidiadg aa
refrigerator having a tenperature controller including a control portion
for settingemetatepeiatide ahd aedirsipkawtpeor tlioaa tfeaat ordispiayr ngft he set
tenperature, wherein a secure hand being grasped by hands of users at tine
of opening am¢t e geradoorcoethag epefroger st apreotafudgse from a si de of
t he door nore than the tenperature controller does. According to a fifth
aspect of theforigsemtonyvention, there is provided a refrigerator
conprising a plurality - 11
wherein a position of 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 contrel 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



of chanbers and a tenperature controller having display portions
correspondi ng 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 controliportions of the tenperature
controller are arranged at a position where a display portions of the

t enper at ur eogortyaddears arred ot t inddeathye aohamdldfera issemoperspliang t he
control portion. According to a seventh aspect of the present invention,
there is prevrdddrs refrigesat@ingospr eatAgdod thenperaaiidres camdol | er havi ng
a function of setting a tenperature inside the refrigerator, |ocated on a

door of the refdigelidPragoyerthignaokr ahte sempaeemird heontedllgerator,
wherein the tenperature controller conprises a control portion for setting
a set tenperatruneyeandra a di sphayipoarthodepoh dhsphayinier heinsietart enper at ur e,
and the display portion of the tenperature controller, enabling to set a
plurality oknstagesigamdrite dé&npeeathampberss enabled to display a plurality
of types of tenperature value and tenperature range, and di splays nore than
the nunber of Adweitdipes. tdceordixigh tas@aer ei ght bhaspecseft thevenesent - 12
there 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 compfising 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



invention, there is provided a refrigerator conprising a tenperature
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 splaying the set tenperature, a pointe}2fbr showi ng a state of
tenperature setting is formed in the display portion of the tenperature
control | er, WHVENTCEH! bt RREe ol Pl BFQViEFof S€Aged 2 tPe CeBrperabr & and
nore than two pointers are used_to set the tenperature between adjacent
poi nters. AcCETHASHR W & FRRERC Aspéct PEV 1PRe epfed&itl athveht Rt 1 NEheére i s
provided a refrigerator conprising a cold heat tray having a cold heat
accumul at or $EFEHP B 1| hEd® tgﬁ 2°hSLESMASRFT ad@ GHESF c@l3j dgdoor of
accomodating foods in a quick freezing chanber, a cooling air exhaust port
for supplyi @QJﬁ?Q%kﬂﬁ¥Ef%ﬁrCPﬁﬁﬁlﬁﬂeac§§Pﬁ§,%%ﬂf%?%dﬁﬁé&“eair i nt ake
port for taking the cooling air in an upper portion of a front surface of
t he casing, i FP2 CYonpressor and a fan are run upon a command of the
cool i ng operation. According to a tenth aspect af the present invention,

a

there is provi ded’BeTe¥ i bRF at BIPESALMES F§E XN P het™P Rt GRuPat or | ocat ed

on a |lower surface of a casing for _accomodating foods and so_on in a quick
freezi ng chaﬁﬁ&irquﬁ?rtlon or setting a set temperature and a

display portion for displaying the set temperature, a
pointer for showing a state of temperature setting is
formed in the display portion of theAtemperature
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 cocld heat
tray having_a cold heat accumulator storing a cold heat
on a bottom surface of a casing accommodating foods in a
gquick freezing chamber, a cooling air exhaust port for
supplying the cooling air into the casing, and a cooled
air intake port for taking the cooling air in an upper
portion of a front surface of the casing, wherein a
compressor 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 guick freezing chamber,



wherein a cooled air, introduced froma cooler, is subjected to forced
convection between an upper portion of a back surface of 'the casing and an
upper portion or 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 predeterm ned tenperature, wheragisn_an end of the time for cooling
is informed after a | apse of the tinme. According to a twelfth aspect of the

present invgRtiedn Bhei®lisd Moy detk dodetsagerahor eemnersi ng a plurality
of chanbers and a tenperature controller having control portions

respectivel ysgofeesRendNG dxxddiecit st 16y 10 cGhapbahs uppler @idt ik
plurality of chanbers are quickly cooled by an operation of the control

portions. Acgprdi Racko sutfidd eentihaseesin®fahBeanr eppel povad &J¥ 4 here
is provided a refrigerator conprising a tenperature controller having a

control portfepntWegrgiate tdre adtsdiportion is separate fromthe
refrigerator. According to a fourteenth aspect of the present invention,

there is providedcxdrefim@eratHn EDRPEHEBhNYsPecteBBEkAUeE¥Hd ol | er havi ng
a control portion for setting a set tenperature in a preserving chanber of

the refrigefabenciand aHeanperatpre,des@cs i ngraegasater ceelrGlding tdhe
tenperature inside the preserving chanber, wherein when a detected
t enper at ure taspdeathe PresMdIger fldh setting a time for cooling to
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 quickly 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



chanber fromthe tenperature detecting neans is higher than the set
tenperature, the preserving chanber is cooled; and when the detected
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. Accordiig to a sixteen aspect of the
present invention, there is provided a refrigerator conprising a

t enper at ur e cgeMI | BforhaHa G dnEend t 0k e paet £001her meseld iing o giedr
tenperature inside the refrigerator, wherein the tenperature controller is

control l ed £Hem ahe GHSitdenddyr 2 COMMUNhEabt 68eFRARY, cSl&ibeaS Bt el ephone
line, a lanmp circuit, and radio. According to a seventeenth aspect of the

present inveplicdn, dEndrs tHOVdstesk tedet Bogeoktaper alsi Nvier reddm ger at or
conprising steps of: setting a tenperature inside a preserving chanber,

provi ded fornguise ¥ erfdegeaiuie, tthdepsstéabl egf enaspll fireezrddgag and
qui ckly freezing the preserving chanber prepared to be a set tenperature

suitable for stolddkrdaefscand SOr08enby aspBEesSelf LiHEe pALaidi ng to an
ei ghteenth aspect of the present invention, there is provided a nethod for

operating ajinkehitiges,atdleGONRY iSidgh &d@Ps PELrsgbibigra doafperadnly es i nside
a preserving chanber; and blowing a cooling air - 15

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 controclled 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 guickly
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



into the preserving chanber or heating inside the preserving chanber based
on whether or not a tenperature of foods and so on, stored in the
preserving chanber, is higher than a preset tenperature. According to a

ni net eenth aspect of the present invention, there is provided a nethod for
operating a refrigerator, wherein a cooling air is blow into a preserving
chanber, or the preserving chanber is heated 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; ,0f ot pgel ﬂY@QEEQE‘Ln%”@ha%HB&: ofr the @tiengant qadvaat ages t her eof
will be readily obtained as the sane becones better understood by

reference t 33% %g?%%hg%ﬂgmﬂg&ah&a%%cﬂﬁﬁprm@cim %&emogoas'tgﬁf)ggam%e

connection e acconpanyi ng drawi ngs, wherein: Figure 17 is a front

view of arelfigepalotnacee’ dhno s ot SModidiRNt, o Ol $N1gg PERSRBE ] NYENL T O

Figure 2 is a cross-sectional view of the refrigerator according to

Enbodinentlhfépépe ngsgnbregg%e@gﬂagrg@@gge 3 is a detailed view of a

tenperature controller of "the refrigerator according to Enbodinment 1 of
the present '”VeﬂEkegaiEbgH%ea4d£%é%égﬂéﬂ'é%?é@éW%PftEerEQEE rature
controller of the refrigerator according to Enbodiment 1 "“of the present
invention; -;l®ention, there 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:

Figurell is a front view of a refrigerator according
to Embodiment 1 of the present invention;

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

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

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

of the present invention;



Figure 5is aviewfor illustrating a relationship between a display of the
refrigerator and a tenperature setting according to Enbodi mnent 1 of -the
present invention; Figure 6 is a cross-sectional view of a swtching
chanber of the refrigerator according to Enbodinent 1 of the present
invention; Figure 7 is a cross-sectional view of the switching chanber of
the refrigerator according to Enbodi mnent14 of the present invention; Figure
8is acircuit diagramillustrating an exanple of a comunication neans for
illustrating Enboghpent 05 theipwesent iilnvertrdzonnd-igurel8tisnadhip
cross-sectional view of the refrigerator according to Enbodi ment | of the

present i nueiviedy £ig@lseldP 68 ahkr epfricewadlbora saahventémpalature
refrigerator; Figure 11 is a cross-sectional view of the conventional

refrigerat orse thi g ead@oi &i1agf £ ONEmbbaWmehta 1IceiveMd qnadseref ri gerat or;
Figure 13 is a front view of a conventional refrigerator; Figure 14 is a
front view dhsagercoientional refrigerator; Figure 15 is a detailed view of
a tenperature - 17

Figure 6 is a cross-sectional view of a switching

chamber of the refrigerator according to Embodiment 1 of
the present invention;

Figure 7 is 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 is a front view of a conventional
refrigerator;

Figure 11 is a cross-sectional view of the
conventional refrigerator;

Figure 12 is a front view of a conventional
refrigerator;

Figure 13 is a front view of a conventional
refrigerator;

Figure 14 is a front view of a conventional

refrigerator;

Figure 15 is a detailed view of a temperature



controller according to a conventional refrigerator; and Figure 16
illustrates a relationship between a display and a tenperature setting
according to the conventional refrigerator. DETAI LED DESCRI PTI ON OF THE
PREFERRED EVMBODI MENTS Detail ed explanation will be given of preferred
enbodi nents of the present invention in reference to Figures 1 through 9 as
foll ows, wherein the sane nunerical refgrences are used for the same or
simlar portions and description of these portions is omtted. Figure 1 is

a front viewghraonaldy geralali ¢ ces di ngont onErBadh ments 1L pfy dhe pragent
invention. Figure 2 is a cross-sectional view of Figure in the figures,

nunerical referenrgedrdesd %Pi@§t§a£§§r bg%%'tn%n"s@ﬁ@%etwm' cal
reference |la deS|gnates a slide chanber | ocated on a bottom surface of the

refrigerating;chanbens 5 %éﬁ@&uf@@é@@;@ﬁg afeshgnales AnHLe chanber;
numeri cal reference 3 deS|gnates a swtching chanber which can be smntched

to a wine chaphekntdoregetabt e godscs£frigerating chanber, a chilling
chanber, a soft freezing chanber, a freezi ng chanber, and so on. Nunerica

ref erence 4 des'@@@%@%E%\ﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁa@ﬁeTHE PHE?ER@@b R REaPs
designates a freezimg chanmber; —numerical reference 6 designates a handl e as

a secure hand f @ tQfiasdd kbYaRabape QL1uUsBe %tlvte'nm%)fOf oy gy a  door of

the refrigerator, which handle is located int door; nunerical reference

7 desi gnat eseApbeAR@MAUISEE -t S present invention in reference to
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. In 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 & 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



controller; nunerical reference 8 designates a cooler; and nunerical
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
switching chanber 3 are parallelly positioned in a |ower portion of the
refrigerating chanber 1. The vegetabl e éffamber 4 is positioned therebel ow
. The freezing chanber 5 is positioned in a |owest stage. Tenperatures
i nsi de t heseCERARBAL-§Tar &USEY 1aa GIRFPI¢IC E ehperat tratesner sy
positi oned above the handle 6 outside the door of the refrigerator 1. It is
possi bl e to @REcRUBGrAEH trERRITSIAR €3 YFSideakeehanbels BAE set tines such
t hat each of the chanbers is quickly frozen or cooled for required mnutes
or required ﬁ@érégeéﬁﬁlﬂgom?@m@mif etF tR9Rl fboReF edli RPBIUPPREMOS T
conpressor and a fan are controlled to be a set engerature based on the

5

et t
t enperat ure $haPle BRE thef Slgelatdramzecold rbf PPS3ELPNRE PRe t&hmperature

for the conpressor and the fan will be described. Figure 9 is a

cross- sect i opaF tomeRustacene®f &g ger Bt igrer Teshed | pRABREBT 1 -nUuRRRi AR
references sanme as those in Figure 11 is omtted. Wen the_refrigerator is
qui ckly cool €32BPEEr 2 pishithf "¥ G rhametect i AgScRanBerstldy” be qui ckly
cooled” in the control_ portigon 7b of the tenperature_ controller 7, a

i cr oconput ePCBhtA0BERsEFate 1AV e RQUlEPR Q9 the refrigerating

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 required minutes or required hours
and from a required time to a required 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 e 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 quickly
cooled” in the control portion 7b of the temperature

controller 7, a microcomputer on a substrate 18, located



on a back surface portion in Figure 9, makes the conpressor run at a 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 refrigerating chanber so t-hato t-he tenperature inside the
refrigerating chanber is no excessively decreased. Positions of the

t enper at ur e ccord A dlersur fande t ber t handie Biguke Be desers btk The
tenperature controller 7 is positioned in a height a of 130 cmor nore in
Figure 1, icomgores<er atuoneofaaniakerage hedght feh iI2&icdn aofhd8. years ol d
children, based on a national nutritive investigation in year 1995, as a
posi ti on wherf reyerdtevelslob ehi ddnéphcaatrotor eackndllze leargld e 6 protrudes
by b of, for exanple, 1 min, or nore in a direction of a height of the

t enper at ur e quanttriciyt esf 75 adelednaihefoteqpécafiyr ecodntrolierds s gositi oned
above the handle in Figure 2. The cooled air, cooled by the cooler 8

posi ti oned crnsatk surdraces ofiflhenvegetabkérehdybereseandtd hieoddeezi ng
.chanber 5, is sent to various chanbers of the refrigerator and is
control | ed tforedantdie chanbetrsehoiobhhest papér abuceisétl vi reddie tleaper at ure
controller 7. \When a user opens and cl oses the door of the refrigerator 7
t hr ough t he riedndiceBtdm waske ofleaeobhng havingeat- t2fhperature inside

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 a of 130 cm or more in Figure
1, in consideration of an average height of 127 cm of 8
years old children, based on a national nutritive
investigation in vear 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, is 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



hei ght of 158 cm the display portion 7a | ocated above the handle 6 is in
alignnment with an eye level of the woman. Therefore, it becones easy to
check the tenperature inside the refrigerator and the tenperature setting
at every tinme of opening and closing the door by grasping the handle 6 by a
hand of user. Further, because the handle 6 protrudes nore in conparison
with the tenperature controller 7, the-hahdte 6 hits a wall and a furniture
existing on a front side of the door at tinme of opening and closing the
door, whereByeightief pbs8ibhe tbeplevereybpeakage ofa d 14afued 2b9¥ea

di splay portion 7a and an erroneous operation of the swtch portion 7b.
Nanely, a conpteraigleliffesehn adpenaensnvwiiémen comlulc el eventidBen t he
door hits the wall and the furniture to turn on a switch. The handle may
be | ocated avomy a tThtedlefwightiofbehemeefesger 40 ageckhamser 7 in a

| ongi tudi nal direction of the refrigerating chanber 7. Further, although

t he t enper atigrepeontros | 8rs ¥desthpocgifedgenagosusiiat s teeogoREUEA t he
uppernost stage, in this enbodinent, it is not positioned in the uppernost
portion. Thevefloirg ah exdeynhimpr e§sapenisdseaindorlapipld ddiondanr ubper
portion of the refrigerator at tinme of |oading, whereby it is possible to
prevent the 9XasipErcatuie kandiel PebY72ai Renddiofg U Ssteci si on instrunent from

bei ng damaged. Such an exteynal pressure is %Pplied by a person getting on
a ceiling of a pBek&@erofbegausepthe handle protrudes more in

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 liguid 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 céntroller 7 is
located on a surface of the door in the uppermost stage,
in this embodiment, it i1s 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 is possible to prevent the
temperature controller 7 including a precision instrument
from being damaged. Such an external pressure is applied

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



refrigerator in a stage of flowng this and/or piling other |oads on the
package, whereby the ceiling portion of the package is destroyed, and 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 above the-handl-e 6 of the door, it is possible
to prevent the above breakage. In Figure 1, the tenperature controller 7 is
positi oned nafaisiede tafr time shanthee 60f i { bowlieft thideand/ ort Ipe Irigfg i ger at or
However, the tenperature controller 7 may be |ocated on an adverse side,
i.e. right stder amdds rma tdentpatkyoe t i wne bebweehet heidiight rendleit sides
as long as the height of the handle 6 is in the vicinity of the eye |evel.
Figures 3 aad 4hiel basitaates detas tsopédt hendt ehperatuigecanttoroliser 7. The
tenperature controller 7 includes the liquid crystal display portion 7a for
showi ng st apestefl bhel/toenmeenaturlesd | nFiudehear,i aus cadanbeas, ahhebgwicttch
portion 7b including a button for selecting a chanber subjected to a
t enper at ur eisoptirtobn amd 'cef Hwt tonf f oyexcdndr ol thaget he telmpehat ure i nsi de
the selected chanber” having prints of upward and downward arrows, shown
in the righpobetibamiafy Eihgur er8,imgmact hes smpt thdpopt ronuppehandsig "a button
for selecting a chanber subjected to quick cooling” and a button for - 22

portion. However, because the 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 wvicinity of

the eye level.

Figures 3 and 4 illustrates details of the

temperature controller 7. The temperature controller 7

includes the liguid crystal display portion 7a for

showing states of the temperatures inside various

chambers, the switch portion 7k 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 cocling” and a button for



selecting a tinme of quick cooling for the selected chanber having 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 high
node, designated by a black dot; the slide chanber la is in a soft freezing
node; the sw tching chanber 3 is in asoft freezing node; and the freezing
chanber is in a nediumnode, i.e. tenperature range, between a | ow node and

a high node, sdesignaled ima bf agki ot coandngurpent hkegpeakatiwes of the
refrigerating chanber 1, the sliding chanber la, and the freezing chanber 5

are respecti¥Bhb3rChavirg @ithcd 8 £. +-Thehswht €hi Agechafhenhod din et to
qui ckly cool for ten mnutes. Displays of the chanbers are arranged in the
order of theigekei gerating chanber, the sliding chanber, the swtching
chanmber, and the freezing chanber fromup to down, in a simlar manner to

the arrangenent ofiguhe Thanbessratethehbebhtgeratloguia@ tdhgtstedlambers
subjected to the tenperature setting and the quick cooling, and the actual

arrangenent @f sphaychameich can. beieasid v idi sid ot shed. sAscer dhagl y,
erroneous operations can be reduced. The control portion is operate& by
pushi ng partiehaeifng gadadinpiclisghieet Thagben subpatctipdmbde enpersat W e
control and sel ect chanmber subjected to quick - 23
low mode and a high mode, designated by a black dot; the
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 quickly 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 quick



cooling. The control portion is in a plane the same as those of the
tenperature display portion and the display portion for the selected

chanber,

whereby a possibility

reduced. Further, the switch portion 7b is positioned below the liquid
crystal
not hidden by a hand of a wuser at tinme of3 controlling the switch.

Ther ef or e,

7D,

. €.

the switch for selecting the

it is possible to control while checking the display. The user
operates a chasbéngsublleet ednteoquipok tdeol iiyg irhroughatfethewsbele parti on
chanber subjected to quick cooling or

of erroneously pushing a switch is further

di splay portion 7a so that the liquid crystal display portion ~is

a chanber subhestedf thet erperatame «aigwolay hpoughohhenswttheh displset ecti ng
t he chanber subjected to tenperature control, and thereafter the tine
switch or thegoadjuat tbg shiet clelietsel .chdhbéoughheirtbiys apessidilkel Tioyqui ckly

cool

al |

of the chanbers, it is possible set through the m croconputer
W t hout settofigerhentbeediyngucdaniera swistichia €asehea reidsyleal. of qui ck

freezi ng does not appear for the freezing chanber. Figure 5a illustrates a

graph havi ng a abseithsa, repE esentdingodheidhspbay sobotshie itcergee st Lswe,

t he

change [deg] thet higespectrytsa atlhel ingdiaym podel off 7&hsos ehatce her dtiure.d The

tenperature controller, and an ordinate representing the range of

range of change in the low node is +3[deg), wherein the tenperature is

i ncreased fronyatast dadaldyt emperiatrure is nde heddem bpde png] dey)a when -
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user at time of controlling the switch. Therefore, it 1is
possible to control while checking the display. The user
operates a chamber subjected to guick cooling through the
switch portion 7b, i.e. the switch for selecting the
chamber subjected to quick cooling or a chamber subjected
to temperature control throuch 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 guickly cocl all of the
chambers, it is 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[deg]), wherein the temperature is increased from a

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

set

in



the low node is set. Simlarly, a range of change in the high node is

-3[deg], wherein

the tenperature is decreased fromthe standard tenperature

by 3 [deg] Because the range of change in a m ddle between the | ow node and

t he nedi um node

s +1.5[deg3, -the tenperature is increased by 1.5[deg3

Because a range of change between the high node and the nedium node is

-1.51deqg], it is

commanded to a tenperatage- controlling board and so on to

decrease the tenperature by 1. 5 (deg3 . Thus the tenperature control is
per f or med usithg tllev manesi of sechangenidhly especange afsthnadaed ist dthe . e.

t he nedi um node.
di spl ays of hawh

Al t hough the ranges of change with respect to the
rowtereids un3 [ dedi unvhaediumeheghemaerd a thirgh isave been

described, in order to control by a further m nute range of the

t enper at ur e, dehe cheguerfatamethe sscantieodll edmpsraguaer &ygé ([afeadhange of the
tenperature wth respect to -the displays in use of a line X, shown in

Fi gure 5a. Seeemtxmen gio: ntangel of t edangeFigurembddl ec betespond e tdw ee
stages of the tenperature ranges between adjacent nodes of the five nodes
of low, |ow moedi emd rnéde unedivedi modai gh, +and (Hegh- Ateordimpgingtute 1% ange
of change between adjacent points of the seventeen points is about

0. 38[ deg] , whecelwpsdark enhe’ dfleg e. cBedmisen autahge sef, chéngecbssaegn and
it becones possible to control the tenperature with a high accuracy. when
the five -nodés dfidhowodevenddtbe negdiunmodaedisumlhidgldiegdnd i gks ar e

di splayed in the

display - 2 5

commanded to 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 oif 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 bSa. Seventeen points, plotted on Figure b5a,

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

poin

minu

ts is about 0.38[deg), whereby the temperature can be

tely 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



portion of a control panel to nmake it possible to set five tenperature
ranges, the pointers 17 in '"the display portion 7a, corresponding to
Figures 3 and 4, are illustrated in Figure 5b. Each box in a | ongitudinal
direction in Figure 5b corresponds to a single display portion, for
exanple, the indication of the freezing chanber in the display portion 7a
in Figure 4. Laterally directed triangl egrarks correspond to pointers
showing the set tenperature range. In a colum A five pointers are lit.
However, thepbir¢e opoidtt ef i@l Gedhyl doonekkel it glosaisAre dd et Thi s
state is illustrated only as an exanple that all of the pointers are fully

di spl ayed asfiive Fiegee aturk crifes B théusbiatessalst are wofe tdesppoy nters,
di spl ayed when the tenperature is set to be low The triangle pointer is
lit at a pospbirenceornzespYWidiporidimf todicghiren of ahews Azped um C
corresponds to a state of the pointers, displayed at tine of setting the

tenperature efi1hewra@didunn Fhgydrd 819l e maimtiasx i Snl &t 18hgatpasinkilon
i ndicated by O between low and nedium Simlarly, a colum D corresponds to

a case that theeckBdnumr enpeiad BI® dSrsetpordeotum Eieilreespiaisitay o a
case that the nmediumhigh tenperature is set. A colum F corresponds to a

case that theotenperatfwre Hanplgh, ithseindiAstieacbitbete & ity of
di splaying the display portion of the control panel is described for the
case that thenhahbee temeéreatdirs rangesr cadn beaseh. Filextre i4t. | Sarecassary to
mnutely set the - 26
directed triangle marks 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 cf 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, it is necessary to minutely set the



tenperature as the tenperature control to be nore than five tenperature
ranges. An exanple necessitating an accuracy wll be described 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 loyw wherein the pointer it at a
position indicated as low. in a colum one stage of the tenperature higher

than the col yandbrdherd ids Mark tempeesthirenednal Jd1owo and rdohd i fikhRg nark
is displayed at  the O mark between | ow and nedium In a colum two stages

hi gher than thhe,caldfpeBicire. riMQest ages Lamblet RaBekBeraRliy & bl inking
mar ks are respectively indicated as positions corresponding to a row having

an indicati grQfrdow @nth the §eBBFkpelinia GekUBE FhIiRE e Sigas hi gher than
the colum B, i.e. one stage lower than the colum C, a blinking mark is

i ndicated at dfigedoMs0fwihe tow qasgdiayl ih BBBK skl aynddxatiesh atathe O
mark. In the colum C, the |lit mark is indicated at the O nark between rows

havi ng i ndi catjonsofrd pvpand: Mmedidnasknod eekdnmgone Stagahigher than the
colum C, the lit nmark is indicated at the O mark, and a blinking mark is

indicated at thgpdr ofe theng@di um rlfudecobumat wol osages neirghefart han the
colum C, blinking marks are respectively indicated at the O nmark and the
row of the ne@d Weldrh 3 COM4INALEPI LRt agBse Nt ghernt BaBok ke sgehnday o 27
the 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, i.e. two stages lower
than the column C, blinking marks are respectively
indicated as positions corresponding toc 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 1lit
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



C, the blinking mark is indicated at the mark O, and the |it mark is
indicated at the row of -the nedium In the colum D, the lit mark is
indicated at the row of the nedium In a manner simlar thereto, the
following colums to the colum F are indicated. As described, by
conmbining the lit marks and the blinking marks to display, the tenperature
setting of the seventeen stages is attaiped_using the five pointers. As
described, the one I|it mark and the one blinking mark are used for

positions preceding,angd{al! AWERY ikY j0R8 Stage £ ARd hea dksQ) aya,f cfdve
stages, and -the two blinking narks are used for positions preceding and

following by two giagess fioaithecadbspkde dout e firke wdages. whereby the
m nute di splay becones possible. However, these conbinations of the lit

mar ks and thedlifking FREKS: Ar Ra@Re 16f i@xamRles acTheief P58, okt cths possibl e
to display using other indicators, other marks, and so on. Accordingly, it

becores possilgi :p. Sein Bl %aﬂnézyp§§m9iai’eﬂﬁéfé&!r erhdl ffarengasy Further,
nore than the nunmber of pointers indications of the tenperature becomes

possi bl e usi ng,1.@88s NtPbERe Ot ol BRNPEI BERr S nAACERIH NThY, ddddEsedl Ny e
tenperature setting and tenperature control becones possible. Further, by

changi ng the éﬂxﬁﬁx@yp§>ftﬁae11@om3wrss anldange tanperaidinga dk s f ebeaqgf_alb@rr ough
smal|l tenperature differences can be easily set. In an ordinary setting,
only lit poinires st @fifetSe@reasettinki gHr @ heh sehiertass tdeagésuie tenperature
setting - 28
attained using 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 combinations 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
pocinters, large temperature differences through small
temperature differences can be easily set.

In an ordinary setting, only lit pointers are used

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



beconmes necessary, for exanple, foods to be easily frozen, such as tofu,
are accommodated, mnute tenperatures can be set. In the display portion 7a
in Figure 4, the tenperature range of the refrigerating chanber is in the
standard node, i.e. the nediumnode in a center between the |ow node and

t he high node, wherein a value of the tenperature is 30C. This corresponds
to the colum F in Figure 5b, in which tdge -high and chilling tenperature
(the standard tenperature 30C)+(the range of change of the tenperature -

3[ dec]) =D C. bAlddrsgmedas Fdgur efdr ekhepief r ifgedat itng ehasder 1yt heoterezi ng
chanber, the slide chanber, and the switching chanber is illustrated, when
t he veget abl guetharzerc and, tdwee clttbinngdebadbemiane e itrtepadante chaabers, it
is preferable to set a standard tenperature of the vegetabl e chanber about
S Cand a standard tenperature of the chilling chanber about OC 1In Figure
5b, rows longitudinally arranged in the order of low, O, nedium 0, and
high/chilling. |nmcase dfspheyfpeezinvg chadbericureord, othe®f high/chilling
is sufficient to change to high; and in case of other chanbers having

ot her tenper aktipe taanges, rdfgseor | tlecakfongeray ibeg echamged iis conftatden ty
with their uses. Although the switching chanber 3 is set to quickly cool by
ten m nutes brnabidnE Mhdevhen. ¢t tseregqdinedmbde nake aesadead ladvessn on by
boiling vegetables, nutrients are lost fromthe vegetables and the sal ad
beconmes - 29the low mode and the high mode, wherein a value of the

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. 1In 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



wat eri sh because the vegetables including water is quickly cool ed. However,
when the vegetables are |eft under an ordinary tenperature to avoid these
probl ens, an after heat proceeds the boiling nore; feel in a nouth is
spoi l ed; a color is degraded; and the nutrients are deconposed by the after
heat. Thus, in case of the cooling by water and the | eaving under the
ordinary tenperature, there are problenggin terns of the nutrients and
taste. When the switching chanber 3 is quickly cooled, because the soft

freezing is wspeeiahl yesalisko the akoutableL, iveDed ahbesaand 9@ on are
qui ckly cool ed because noisture contained in the vegetables and so on are

not qui ckl ygf 1 O ED, capdetiher golvevae, plakhemrsuchs dsrezifnge aadcso on.
Further, it Is possible to quickly cool inside the freezing chanber 5.

However becausg@ethgn seltihagyof dfpe rlenpes atdireyd sd abedte- 8061 etRe an
veget abl es and so on may possibly be frozen. Further, because it is

possible to seten hélR Phodileels ¥ Hd eRZiMNthd MOtgh t8e1 {gMpemalithe is
controller 7, it is possible to prevent foods frombeing frozen. In case

that the fooglsoareqapt tei1be ifr GRrade MiWtEese anecseénas exenplified, a
display device notifies a user by a sound, such as an alarm after a | apse

of the ten ridwd@SogeECkyCRBk BFE .t erThRIRS Or @huld)e iePAdd d 5 eé excessively

performed. Al though the alarmis described for notifying a term nation of

a cooki ng bycéwi £kgCB9l vBleri bnids tdleSQ eavdthg under the ordinary
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
molisture contained in the vegetables and so on are not
quickly 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 1is
possible to set a time of gquickly freezing through the
temperature controller 7, it 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 guick cooling, 1t is also



possible to sign for conpletions of ordinary refrigerating and freezing
functions other than -the quick cooling. Wen signs are permtted for a
plurality of chanbers, a type of the signs such as a tone and the |Ilength
of the sound may be changed. An exanple of a procedure of a nethod of

qui ckly freezing or cooling the boiled v? etables will be described. As a
prelimnary preparation for the quick coo a chanber to be quickly
cool ed, for exaqg swi t chin cogﬁed in the range of the

soft freezi Ky %E%ﬁa BrélgﬂtLPrrg “521 %ﬂﬁﬁcﬁffcﬁ s%?é%tlng chanber

bj ted to t t t r.ol h | t. th nb
3 et oaf { ot TR kA FCROCPOR S CERrry TGy TP Cel BTt hcagra oK T
f de Wh t tch hanb b t.h ft f
{enper atur o, G URA: .%?%lwuﬁﬁ%%ggég??eﬁ%?él Tfnar Hlyler%fle*p%r% o ? he

swi tching chanpber. 3 has the soft f eez rature nex eration is
per f or med. Tﬁggﬁﬁﬁ?%ﬂ 9e6¥?§b9ést 6@%% %ﬁm?cﬁ?%g %ﬂénggﬁ 3. Then
the swtch for qu %% chanb r, su %Fd to qui ck cooling in a control

portion 7b of- {1 uP8uB nfes] an%%?pnwhed to change the display

f th k | t t chi hanb h of +-) i
Sshog to! G so oA Sekman 8% ot ?@rf'q%écwﬁa%ﬁ ST W TV et

completed. Then the sound aierls the bo«T@éﬂdégéégbfgg gy gkypgooling. - 31

described.

As a preliminary preparation for the quick cooling,
a chamber to be guickly cooled, for example, the
switching chamber 3 is cocoled 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
temperature, wherein it is unnecessary to preliminarily
prepare if the switching chamber 3 has the soft freezing
temperature. A next operation is performed. The boiled
vegetables are put in the switching chamber 3. Then the
switch for selecting chamber, subjected to gquick 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 (+-) is
pushed to display 10 minutes. After ten minutes, the

gquick cooling is completed. Then the sound alerts the

completion of the guick cooling.



In use of the quick freezing function, it is possible to cool the boiled
vegetabl es without mssing the nutrient of the vegetables within a tine
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 cooling -this, a tenperature range
other than the soft- freezing tenperaturg range may be chosen, especially
in case of the soft freezing tenperature range. Especially, in case of the
soft freezing tenperasar€f rengegut brr € rake i nadvvamntcages t hiad 1&e cool i ng
becomes qui cker than that by the refrigerating chanber, the vegetables are

not frozen widdkimldeecadonoy bbeléseezyagaphasbern et tiidging user
forgot to stop the cooling, and a power of -the cooling is in a level of

the freezing.cHeanhed®is: off thee Nubgbeabsetr aithhe easenef wnotisg chaside
the refrigerator by the cooled air to a case of cooling by a water or

reviving undefhdther o didell ng tie@erai ve@ degedhbblet witt am & anwri/ 3 of
inorganic ingredients. Further, when the cooling time is 10 mnutes, by

reduci ng the we@ldngddde after heating, the decrenent of vitamin Cis
restricted to 1/2 in 30 mnutes and 1/3 in 60 mnutes. In nost cases, a

kitchen timer is Euthepsd the aswkttrhey. cHamweeer 3 tike ddt aherbéiome i s

frequency used, for exanple, for counting a boiling tinme. Therefore, if - 3

2 soft freezing temperature range to quickly cooling this,
a temperature 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, if



it is possible to set the quick cooling tinme exclusively for a
refrigerator, the quick cooling function of the refrigerator is easily
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 ording%% kitchen timer. Incidentally, in
case of setting to quickly cool, it may Tnformed that the preparation in

the f f.or . i Vi f ood t. th ft f i t t .af
e Treezet 1 SCELLDA, T0tBeRl cLhecagll, Liaesi o LampeL gl alis

tenperature. For exanple, the preparation.na be informed by displaying in
the di spl ay P ior T eI het cohtPofigaker 071 1% Y Solfdi R, TThe -
preparation is _ conpl eted when a.igt tegper%turg is qbtaingg. Vh§n a door

i s closed af & PHRTIHPE hS £ 3BT ENESES " o "FAESY e 13 ¥sFVihgt Chanber, an
operation of starting to count. the ick freezing time is nduct ed.
Agcordingly,hqpﬁgﬁeékﬁﬂﬁtﬁ%ﬁt%ecﬁgpgﬁfﬁﬁdres§OWﬁ§ﬁﬁe ) Fﬁ%%ﬁgland | ess
drop of the nutrients is automatically performed. Further, the .

above- nent i orfedtiSGHt ?Qeééﬁ?@lg? a8§8Y¥ ogga&ﬁﬁfl%NPXc%h%r%ﬁﬁfkmhich i's
difficult to make in _the conventional fégezing chag&er 5,1%?n be easily

made. ConvertQ%ndld yEUTGt 1L nkRedBaRy 4 ¢ aki ngSq Rifxflr &X6H 1 Yairy

cream sugar, . S nd so on out of the freezing chanber by several tines
and mhipping}Vﬁ%%Ealﬁﬁﬁ%%%r, in the present invention, it becones

unnecessary to taﬁﬁéfﬁ%ﬁtgﬁly, in case of setting to quickly cool, it
may be informed that the preparation in the freezer for
receiving foods at the soft freezing temperature after
automatically quickly cooling and switching to the soft
freezing temperature. For example, the preparation may
be informed by displaying in the display portion 7a of
the congrol 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
guick 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 is 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, it becomes unnecessary to take an



ice creamcut of the freezing chanber, i.e. the soft freezing chanber,
having a bit high tenperature of about -70C, whereby a job becones easy.

For exanple, when as nuch as 200 cc dairy creamis whi pped for about 8

m nutes, as nuch as 200 g syrup, comercially available, is put into the
dairy cream the dairy creamand the syrup are lightly m xed, and thus
obtained m xture is quickly cooled by abput-3 hours, an ice creamof a
certain type 1is made. Thus, by cooking to freeze at the soft freezing

t enperat ure iirdiseradm tdwet qoif ckhér éezengntunbbmber ,an .iece ther estican be made
with less job and quicker than usual. Although it is necessary to whip in

use of the coreninipnahatieés| gesatl oy, abecaudegh ftamperathe «af yaboueam i s
not frozen at about -70C, snpothness of the ice creamis naintained.

Further, gustation,pk Rwian KdWlsoeDaroOIe: s8RS tHIe Bgarpl&NPRRARULE 1S
high, an ice cream nadé with the soft freezing of about -7'C nekes a

human feel mwkeh SVeERINESS da1i£PNPRERHOAsWvhRApRRdl G rClignt Mdeindtesd,
tenperature of -18' C even -though the anobunt of sugar is reduced, whereby

the amount okssugath can Do rgdsigedy, adfimekcialbenabiadilalbliey healdut
Heretof ore, the exanple of setting the recipe and -the cooling tenperature
range has beemtdessiid b 59 ¢hesm, atHesaatrsucheasm and atecrgambpencsres sof t
wi thout a device 'Tor whipping and a whi pping operation in use of the
refrigerator ligghcdnserivadd veadidodhius dbkedhedshyxtaeeked fguomkdystate that a
fat is not frozen. - 34

cooled by about 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 quick 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 is 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 is not frozen.



Needl ess to say that a healthy hone made ice cream is easily made. Further,
there is an advantage that a delicious desert is nade at a | ow cost as a
busi ness because a sugar and so on can be reduced. Figure 6 illustrates a
cross-sectional view of the switching chanber in Figure 1. In Figure 6,
numerical reference 1 designates the refrigerating chanber; nunerical
reference 3 designates the swtching chaver; nunerical reference 3a
designates a case for storing a food, the case is equipped in the swtching
chanmber; nuneritcaddrederenceagbtiesi gnakesd tdnycdlandhemidst ocageretmay,
| ocated on a bottom surface of the switching chanber 3; nunerical reference
4 desi gnat esst kasidgetrable. chantiery,, mivere cat eef edenctay?2 désgrat es an
exhaust port, formed on an upper portion of a back surface of the
swi t chi ng chanter clis riwmesrcal s red@e eacealdodesiognataas arbus ntake port
formed in the case 3a; nunerical reference 14 designates an intake port,
formed on abkewersepear tduwgrwfand heo baekcsur baceedfuddade swi t chi ng chanber 3;
nunerical reference 15 designates a warmfood newly stored in a swtching
chanmber 3; and munpriead ikieseneeecdiba desisgraters: iapreobledkew oofl phevi ously
stored in the swtching chanber 3. inside the switching chanber 3, the case
3a is instakiedhifhe dieatbet ormgei¢uny 3b i Bni Asyakked,i nutdeeriazdse 3a. on
t he back surface and a ceiling portion, the exhaust ports 12b and 12a for
the cool airgefesenes by ddwign8bes the refrigerating chamber;

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 véegetable

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



cooler 8 and sent by the fan 9, are |ocated. The cool air.cools the case
3a, is discharged out of the case from the intake port 13 on a front
surface portion of the case 3a, and returns to the cooler fromthe intake
port 14 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. Furtiser,- the two exhaust parts may be
| ocated on the ceiling portion. The food 16 is previously stored in the
switching chanber 3 =ant ddes flopdcid® fant he aaemlboededl.n Bheconeént i onal
techni que, warm foods are not immediately stored in a refrigerator because
a tenperat ureirnsicdd ¢ héhe redge gex at 0 dsschereadeduandft ehpercatag e wf
previously stored foods 16 are increased. However, in case that cooked
rice and so ohearetlegfd ,pdrt i3 passa bfeoht shedaca pvablieni bft dwecasesd ri ce
can be stored in the refrigerator in a warmstate. Wen it is necessary to
| eave t he codkedanicceaimtiis itoitsheoobetet ofaometrhai intekkepbrti t14 on
sonetimes forgotten to put it away or such a work nmakes a person nervous.
| f the persohhei Shower geortouin of tlsenNezeksanyftoekeépthesahfiitcihemy ti ne
before going cut. By using the quick freezing function, it becones
possi bl e to cbembere wadmhougd ttdiea tvenpertause surtabl2e aferlkeapeAg t he
rice within a tine shorter than that in case of cooling the warmrice at an
ordi nary tenpbepatuyper 3¢ the exhaust 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. 1In a

conventional technigue, warm foods are not immediately

stored in a refrigerator because a temperature inside the

refrigerator is increased and temperatures of previously

stored foods 16 are increased. However, in 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 1s 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, it is necessary to keep a sufficient time before

going out.

By using the quick freezing function, it 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



w thout spoiling a food val ue, such as a starch, by a heat of the warm
rice. Further, by using the heat storage tray 3b, the food value is
mai nt ai ned, and the cooling tine 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 spoiled by their heats unlike the
warmrice, a drop of the food val ues can Ife prevented by quickly cooling,
namely by, in this case, naking tenperatures of the neat, the fish and so on
pass throughwighesk mpnildacrasierdt eapeeat arehr asge Hoviesier , DY naFi gure 6
illustrating this enbodiment, when the warmfood 15 is stored and the
swi t chi ng chasieér of3 tihee getrm or tee ckIFuWdotr byby hestegpehngt tkegtcontrol ler 7,
a cooled air is sent fromthe exhaust port 12 so as to quickly cool the
food 15 froms&rageert g tilon Wie t heodfvadudsiswheraldye it f gotd i sheirect |y
cooled by a directly cooling function of the heat storage tray 3b. In this
case, a settipgltinge tfigre tdan ded ckedeootdng is preferably 1 through 2 hours
because the warm food is stored. Depending on the seasons, for exanple in
sumrer, the set tMaspuhinkei sb3 houng. tReqabsicke friapssingy efweetion farckly
cool foods based on the seasons, tenperatures of the foods, a quantity of
storage, fingbodadld i stearpreratRet. typésshf anflesPodds, adidrawonioqRese
requisite times nmay he nenorized in a mcroconmputer of the refrigerator. -
37 values of these are not spoiled by their heats unlike the

warm rice, a drop of the food values can be prevented by

guickly 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 quickly 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

guickly cool foods based on the seasons, temperatures of

the foods, a guantity of storage, final cooling

temperature, types of the foods, and so on. These

requisite times may be memorized in a microcomputer of

the refrigerator.



In order to pronote the quick cooling, the exhaust port 12a is |ocated on
the ceiling port-lon of the preserving chanber 3, the exhaust port 12b is
| ocated 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
preserving chanber on a side of the door and started to quickly cook this
is described witHhrespeot t® provotedthai gucckcubatliioy., THee feeddaust mai nly
cooled by the cooled air fromthe exhaust port 12a, |ocated inside the
preservi ng chanerd 2an itshé cdmorediae, tlamdcal Wangn abr L iocemctit édthef rom t he war m
food, is inmediately sucked from the intake port 13 |located inside the
preserving charbervioy themtsar 3i dehansxissudt opbsicdé2bhe sprlesernadigin
chanber. Therefore, the previously stored food is seldomsuffered from an
i nfl uence of thiee baakmsfuade.c Ever tt haught t tiee f podsestvangd chramdedet h aofd t he
refrigerator is high and the exhaust port 12b located in the back surface
portion is theggethaushe pood iIRp ais loscastedi thenhkeybsopplsuedafaeom t he
exhaust port 12a in the ceiling portion. The heat storage tray 3b wll be
descri bed. Abvhraugh otffhéhiregirsterages telaymBeri 3 kbl ssppatvedhey cdahed
portion. An outer 'shell is formed around the hatched portion, the outer
shel |l is constirudhéd by snttriase nmadel & ,of orthexanpkervahgniciuambelhe -t hi ckness
of the heat storage - 38

Hereinbelow, a case that a warm food is stored in the

preserving chamber on a side of the door and started to
guickly cook this is described with respect to a cooled
air circulation. The food is mainly cooled by the cooled
air from the exhaust port 1l2a, 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 food
storedlin a depth of the refrigerator is high and the
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 is constructed by a tray made of,

for example, aluminum. The thickness of the heat storage



agent is several mmor nore, for exanple about 5 mm A netal having a heat
capacity the sane 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 agent has a function of taking a

gi ven heat away and store the heat. By ithe-heat storage agent 3b, when the
warm food 15 is stored in the refrigerator 3, the heat of the warmfood 15
i s taken aw@gayt tie $etrai ofBgerafent 3B oo seiarelsy ahnevehtMan ekchange
of heat between the warm food and the «cold food 16, previously stored. By
pushi ng a quatiekddvieg butheat chpacofir 88sorsamgnd s Hé 9 dneark esbpepdted
with [arge capabilities to quickly cool the refrigerator. By setting the
qui ck cool i egerdecardl the abondguai pndi stgant ese .t maYswwe ch$eg chamber 3
along with a storage of a food, a warmair around the food 15 heated by the
food 15 is iimAatdiad «@F tlee ur@ed EborReccagkalt -8 BaFaugk titee tht@ikegort 13,
wher eby tenperatures of the switching chanber 3 and the food 16 are

prevent ed fidma mareeienaThereyol €, 2beR WaPmMbodeatan HecPRAedradel y
stored in the refrigerator with a relief and without affecting the other
foods in t h®YlefiGaferit ot WwhEPERY - a Tabdrh e hesEeragRoasetolihd can be
reduced, and there is an effect in, an aspect of nutrients as descri bed
above. In cdsBxctipst ehe@juie® 2o8LVRE N&2pr siBiedchrif o gothe heat.

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
guickly cool the refrigerator.

By setting the quick 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



food having a high tenperature and so on are stored, an alum numtray
containing the heat storage agent, and the air is forcibly convected inside
the 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 tine is set to quickly cool to the set tenperature at
time of storing the foods, whereby it ds3possible to quickly cool the
foods. Further, by locating the tray in the chanber set to be a soft
freezi ng tenpenat W=e;irdde tleigier aémperat ukbe ahdods ics nrate sxdreielan| ower ed
to assure a safety of a person even though his hand touches the foods.
Al t hough t heagheati rsinorage, td@y: 3ning dheebkby steelaEgrg doercaied e an
entire surface of a floor of the case 3a, this is a space for easily
storing the warmid qadssidoy Exanpteedt hashdat thkokagd it Eimivay, bend
| ocated on a side closer to the case 3b, or the heat storage tray 3b may be
novabl e i nsi deet e Case Sar tintave pbotaikegurahbedpent iz0mdi tisen Al t hough
the quickly cooling function is positioned inside the case 3a of the
swi t chi ng chanberer3,tanhd nsfepensgdentoqui ekaaoal by tdhantferr myotiend ormed as
a single chanber. The quick cooling chanber is wieldy if a size and a
hei ght suffi €oedd.y atheonmmdat iduplapptc andd as seshtbegndgckarngedod same
extent are fully received. Further, by form ng a chanber havi ng dual
functions otheoalding amneitwaitreagati tihecoffestposiaigblthe d dador nwlee reldP

it 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 quickly cooling function is positioned

inside the case 3a of the switching chamber 3, an

independent guick cooling chamber may be formed as a

single chamber. The guick 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 beccmes possible to inform a



user a conpletion of quick cooling or heating cooking by detecting a
tenperature of the food by an infrared ray sensor, conparing with a set
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 tenrgerature controller 7. Meanwhile,
the refrigerator rmay be a machine for this exclusive use having these
functions. heetrhe compdrtiom tethmigule, cobéingseprhésiattares dapk sed eoy
chanbers having different tenperatures, in which a food is stored.
Accordi ng tdetketpnesenttamverdtiwne of thecdoed pessibliefr@ifacketsy cool or
heat by setting a single desirable tenperature. A judgnent of a condition
of the foodseheblrer campeating helflooa ssti behberseureenpertamatetawlly be
described. Figure 7 is a cross-sectional view of the switching chanber of
t he refrigesaflectibeseigittican Wie numet | Tal qurekéyencesesi md aruiokihose
illustrated in Figure 6 is omtted. Numerical reference 19 designates a
heat er. Nuheeitedl, refdfersencedi2y dessgnad esenaréhbrasedhsesser bwdmsr it is
required to nake an ice creama tenperature suitable for eating, for
exanpl e, thehenenper dtopce andredd ea fdes Batlbhg Lsmpetatoriee -1100Cd®y t he
tenperature controller 7, and the ice creamtaken out of the freezing
chanber is theértée idetsonaiel swidnmdgragfurdlis set by the user in a

temperature controller 7. Meanwhile, the refrigerator

may be a machine for this exclusive use having these

functions.

In the convention technigue, 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 is

omitted. Numerical reference 19 designates a heater.

Numerical reference 20 designates an infrared sensor.

When it is required 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 is inserted into the switching



chanber 3. Because the ice creamis stored in the freezing chanber at -18'C
as a result of a detection of a tenperature oil the ice creamby the
infrared sensor 20, the m croconputer judges that the tenperature of the
ice creamis lower than the set tenperature of -10'C. Electricity is
applied to heaters 19 located in the <ceiling portion and the bottom surface
of the switching chanber 3 to warman'i%rjsiﬁe of the switching chanber 3.

Wi le warmng, the tenperature of the ice creamis _detected.by the infrared
sensor 20 tSiWé%Ei% 2 di Freretce “7% olf T het S8F fenpePatly ¢ t he detected

tenperature becones -100C, it is_ ipformed by a buzzer. The detection is
not |imtedEEHnhi¢aBReandt mayStie a5 nk ckFBRdveE. Gift @ PELEATIN et & hat
the infrared sensor 20 o ya%es,at onl % required time, wherei nzbthe
infrared sefSSPSFHHE De tBRst Rt F§68ée ¥t SO AP By ar 20
predeterm negkﬁt.i.rre. | nci dent al | y, wheﬂ it Ls required to nake ﬁeer. a
tenperaturet %ré’qu‘d??ﬁkﬂﬂége?hé Férrﬁgéﬁeattl?ﬁ@e%%%%l% fbredtFRking is
set to be 60C, and the beer is inserted into the swtchi n(% chamber 3. if
the beer, §TGEH IdWer r bt BifePat uF8™PRY2 4R 12F TEhfer to that
descri bed abgve is 20'C .the m crqconputer judges . that cool.ing operation
is necessar% 55sed- oA l%ii?E)&éﬁaegf’rgﬁﬁtﬁjésdgt%e&%‘ﬂ“t atife, perforns
the cooling aperation until. %he de%e ed tenperatur ual s. to.the set
tomper o Lur £ And d T b by2B Ao Biis 26F CAT S1 4 g F (e swittRind
chamber 3 to warm an inside of the switching chamber 3.
While warming, the temperature of the ice cream is
detected by the infrared sensof 20 to check a difference
from the set temperature. When the detected temperature
becomes -10°C, it is 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 regquired 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 chamber 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 huzzer after a



predetermned tine fromthe equalized state and a state that the detected
tenperature is closer to the set tenperature. In the above exanple of the
ice creaminside the switching chanber 3, the ice creamis heated to the
tenperature suitable for heating after thawing. A simlar effect thereto is
obt ai nabl e by changing a tenperature setting froma high side to a | ow
side. Further, if it is necessary to qui ckiy conduct the above operation,

it is possible to quickly freeze or cool by pushing a quick freezing swtch
or i nedi at elBF $REFHHNEB0HEMENE 8B bRebFIPELRIZSE & it Rdor atghfck
heating function. As described, the refrigerator according to the present

i nvention hashafvamagestepbedt REMPEHBELEEULE CilRSicde GhetRefFfEerat or can

be easily set, a current tenperature can be easily checked and set, the
setting i s ndtST&eAEdNBly conduct ed because children and so on can not
easily play with the refrigerator, and foods can be prevented from being
frozen and rottedln FEREh8POVBeERaEB 1Rt Ofs tEEsy 0 stk theldenpBRature at
ti me of opening and closing the_door, a way of usin the_ refrigerator can
be taken car &WftCH Y eXafpPer t he tRBnpefaFur8™M 4Si g’@raé%fs%otcbyt%eni ng of
the door for a long tinme, and there is an effect of saving energy in an
aspect of thé SRRYE because! i fufert BRpELREURE LEENTRWITTS: pdssi bl e

besi des preserving capability. - 43
P similar é%fect ghereto is obtainable by changing 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 qool
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.



Further, because the structure of the refrigerator is seldombroken in a
daily use, the refrigerator can be wused with arelief. 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 maintained. Al though the-tenperature controller 7 is
attached to the door of the refrigerator 1, it is possible to separate the
t enperat ure cont Fokkeer7 &scausnotle sonicohterof| fheheerfengtee-aomt rol | er
is positioned at a place, such as a working space and so on of the kitchen,
whi ch can beiobsetgded Whbkenwdrkianglaiilty issgossidleefnigeheckrt lnert ibme of
qui ck cooling, the tenperature, and so on wthout |ooking at the
refrigeratorusé&drwheh, at helitednperature of the refrigerator can be set by
the renote controller without going to the refrigerator and wth staying
apart fromthe rebricperat ar. iNegilesivle® tsayset hiahet beickmotoeldord rol | er

whi ch can be detached from the refrigerator, nay be controlled in a state
that the refmtettont fokl er rieguatriedic heche,0 & hiemlbsef rt geeafor. hbbese renvt e

controller may be operated using an infrared signal or a radio signal, In
t he next, i nfoldatgonanf behehoeftengsr dyorutnayi g aklea famberatarrexanpl e, a
connecting nmethod illustrated in Figure 8. Figure 8 is a circuit diagramin

case of - 44range of soft freezing, a nutrient of the food can be

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 is 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 is 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 1s a circuit diagram in case of



using a lanp circuit for supplying an electric power to the refrigerator as
a communi cation nethod. In Figure 8 nunerical reference 22 designates a
control board of. the refrigerator, connected to the lanp circuit through a
m croconputer 21 and a comunication interface 24. The comunication
interface 24 is fornmed by, for exanple,_thg _comunication nethod 25, a
nodul ati ng and denodul ati ng neans 26, and a coupling neans 27. Further,

nunerical reference ﬁéngeéigea&%Sf@rcg%bq Lot ipclading o sopBunigation
interface 28, a nlcroconputer 29, and a nodem 30, the controller is |ocated

in an outdoor-yd Adrri 0f o Pf a8agh chenth s NeRRbIC &l LRI enee F3Y designat es
a telephone central office; nunerical reference 32 designates a service

center; and RUIRL A1 red eLLBRE332 é%%h?ﬂé%%% a E%&k&QhCH%%EH’&POBﬁe
Nunerical reference 21 is the m cr oconpufe i.e control neans, equipped

inthe refrigeyatQlerifi9r, NLGHACLRBHL €L RBRDA LA Sc@J}cQﬁ@cr %Hx%hgﬁ?n&m' and
the information, e.g. the tenperature, the state of the set tenperature,

and so on, 0&&%%%66%&&&5%aQQVanHUHEEbﬁﬁhnl&%&@%ﬁnQ%égiﬂﬁﬁéQﬁ@te%ﬂkhe
conmmuni cation nmeans, which configurates a transmtting tel egramupon a

command of kh%ﬁ%mﬁééﬁlﬁﬁaﬂﬁte§%kéét§Ar§§eE$kﬁth%bEQW%ﬁseXHMbléomﬂﬁﬂds
the control neans 21. The telegramis schematically consisting of a senders

address, a reaehwel s ash eastnafd2s, cankhelhl ahuer 6@l deafrnenceizg is the
nndulatlng and denodul ati ng neans, whi ch nodul ates - 45
means 26, and 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
indcor 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 is the microcomputer, i.e. a
control means, eguipred 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



a digital signal fromthe control neans 21 into an anal ogue signal

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 accépdance with a | aw about

el ectromagneti c. waves. The coupling neans 27 is a circuit including a

transfornmer andi<h toht ShYRALDEFATS CRehECSitgall MG30hT the tBRPr8l means 21 in

the lanp circuit. or the electric power line. Further, the_signal in the

| anp circuit 3R HEIR| 2EERRL - pARFCPPRe FBet BREHIBGEMnE A ransmitted to the

control neans 21. Although a case that the lanp circuit is used as the

communi cat i oR s HaknHeh2BEsBPPHEd, ten 26F el adyf | 2t Inehef EPB £§°

obt ai nabl e when the internet and an E-nmail wusing existing telephone and

| SDN | i nes, r&dio Cicorwuhi @t RBn§! SFRr&r BPEsMAMiI T atPonse Sadefrite

comuni cations and so on. |In case that 'the radi o comruni cations or the

infrared com®ireTert i ofs R AN G eRBOEoMfunt B&L FHFF N2 by equi ppi ng

t he communication interface.35 for the radio conmunications or the_infrared

comuni cat i oREPiFYdR BeRELBFEER PELhod 0 jBudiEE SuileB tdkibRi B&FPER -

interface corresponds, to tel egrans of a_certain e%ﬁipnePt uslng both of the
hrou a lamp u

radi o communifc &TEHE Br2theni hf RERERCY Hgnd € circuit 1is
50 kHz through 450 kHz in accordance with a law adbout

electromagnetic waves. The coupling means 27 is a
circuilt 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, 1t is judged which communication

interface corresponds to telegrams of a certain equipment

using both of the radio communications or the infrared



comuni cations and the lanp circuit communications, and a result is
notified to the service center 32 and the portable handy phones 33.

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 comunication4tmterfaces 28 and 35. Wen the
internet is used as the communication neans, a device for connecting to the
i nternet, suERTESING GRTdERS FR_AbEREt LAFP FoF CEXANFPEMUEA CRksicde ofdthe® door
and a nonitor for setting an connection with the internet and_ so on is

| ocated at arpéitliton Seridtihie@nt@pehat FeRvefe €RBtRBNPEoREhEReing in
vicinity of the hand, which is forned in the door and protruding fromthe
door. By | okatitadlichdrariy trones -3 he AW Hiey, ofheéhed haaEna2Bd Beot r udi ng
portion of the secure hand works as a guard at_ tinme of opening _the door,
wher eby t he mefetded £rot eifent eelr Y+ of pehgrddrngad &vienPom et he door

stri kes against obstacles such as a wall, whereby the refrigerator having
hi gh rel i abi PRPY PheBiai hable. 2 TRRNNeBNREEEF A POLEESA Wit I el Fphone
lines and the ISDN |ines nmay not be located in the door and may be | ocated

on a back sufP&cECaHRRT dies stF 3Tkt bedatPeV AT §eRAt 6AUIBBEY tas Torfd s tile
connection i's not troubled. Numerical reference_34 designates a control
board for oPREFCZPFE Ht%ISes’ WhithecoPRFbPs18R dperdtPERtoftthe - 47

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 wvicinity 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

Q,

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



other refrigerators and el ectric appliances other than the refrigerator
such as an air conditioner. By virtue of the above-nentioned network system
the follow ng services becone available. A malfunction of the refrigerator
is quickly recogni zed by a regul ar checking of a running condition and
tenperature data of the refrigerator by the service center. A custoner need
not to request a repair after the refrTQ%%ator does not cool, and a

satisfactory ervi ce of constant%g checking the refrigerator by maker
daetFhg ab AR ENERR

can be provi 8&FETA Y H IS HGY To FhGTd6oGPPa 13t t he
stock and del iver %gpplenents of . goods directI% to.a home. Further, it
becomes possithife ¥ IF GRFAR Y cOrtentSof Mt AeTT EPFEr -t i n the home from

an outside of the hone by a personal] conputer, a personal. handy phope, and
so on and buy ned%@é%&%ﬁgéeﬁg-tﬁﬁoa PvegR8P§&QQ? tﬁ?%%@%%h?%@t%ﬁanﬁgﬁ, can
be stored by _freezing in the norning and tEaqu by a tinme of returning the
hone t hr ough £8 10&MEdiehIS CORFR e rPFFOER BYRLLa816f the home, the persona
handy phone, and so on_so that the  tenperature is set to. he in a chilled
state for thawi nd® ™FUrYHer10P notabBet REE TERETETTE ofS FH19EhY the hone is

suddenly changed and of her cases,.it is necessary to change the. previousl
Sot stal e Theteant Al IR S¥Euat  RRORIER BEL A TTTE i LR hone”

by the  personal fiandy ARONe G, 99; OhePede3gEi %L, WP OBy hLON can

center. A customer need not to request a repair after
the refrigerator does not cool, and a satisfactory
service of constantly checking the refrigerator by a
maker can be provided. A retail shop contracting about a
stock can cﬁeck 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 sco 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 is 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



conducted by directly accessing a refrigerator, now can be conducted froma
| ocation apart fromthe refrigerator, whereby a job by a user is
elimnated. By using the systemillustrated in Figure 8, the infornmation
can be easily obtained, and the settings of the tenperature, the
tenperature change, and so on can be freely conducted in use of a network
system which can be installed in an al4¢&ady constructed house at a | ow
cost. The first advantage of the refrigerator according to the present
i nvention i sahdtcteée dysplagcofivt kecesenper @t wed damrotder rewm drneasily
observed, and an erroneous operation and a breakage of the tenperature
control l er dre predented. fThe sedonadtadvamripage dfrdamhe hrefrégeraeonztaccordi ng
to the present invention is that the tenperature controller can be easily
oper ated. Thér¢hely adyahntlageaofiselre isefeliigenatted .according to the present
invention is that it is possible to prevent the tenperature controller from
stri ki ng agai nst Bwahksngahtef sysittenr asl,1 usdira tefd wini chi gwee| dcatled around the
refrigerator. The fourth advantage of the refrigerator according to the
present inventiormésichataanber pasedys opperaeidon argl the senperas we
controller, for exanple, an erroneous setting of a tenperature for a wong
chanber, cartloe tenesratede. Theef tkEmpeadrancagiasioa hen@fse gur atdr be
according to - 49
freely conducted in use of a network system, which can be
installed in an already constructed house at a low cost.
The first advantage of the refrigerator according to
the present invention is that the display of 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 according to
the present invention is that it is possible to 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 erroneous operation
of the temperature controller, for example, an erroneous
setting of a temperature for a wrong chamber, can be

prevented.

The fifth advantage of the refrigerator according to



the present invention is that the tenperature controller can be 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 4% the present invention is that a
m nute tenperature control becomes possible. The ei ghth advantage of the
refrigerator taec@nrdisegt tiostdrer poesent thavenhieonehpetdzatu feoodsn previ eusl y
stored in the refrigerator is not heated when a warmfood is stored. The
ni nth advant age ol the inef rimeratod Bgcpodi bgohdngt hdrepraisasitay nvention is
that the refrigerator is not excessively cooled. The tenth advantage of the
refrigerator saceer giotg tad bd heopses@nbyi aveahtobpks atthaly fidads can be

qui ckly frozen inconformty with types of the foods. The el eventh advant age

of the refri gemdledfatageorddirgrolDet he present invention is that it is
possible to control the refrigerator froma position apart fromthe

refrigerator. TheHave f:th asanhageeob it haer ebfirgeeataromcgosdi Afngt 6ot he

present invention is that the preserving chanber . Ls automatically set to

have a requi shiee prerpertativient bdn is that the display portion of the
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
the present invention is that foods can be guickly frozen
inconformity with types of the foods.

The eleventh advantage of the refrigerator according
to the present invention is that it 1s 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



condition if a user does not set a tenperature. The thirteenth advantage of
the refrigerator according to the present invention is that foods are
automatically rendered a cookabl e 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 advantage of the refrigera®r- according to the present
invention is that cooling seldom causing a change of taste and a decrenent
of food val uenddan dre iautoneteécadlbgsperfosrtda Thersindteerd.h advant age of
the refrigerator according to the present invention is that foods are

cool ed or heat edhwherhittésnhkecedsanyagebvifousdley,refimeretstaomdi fi cati ons and
variations of the present invention are possible in |light of the above

t eachi ngs. bktcogdimer efortehe gpobesendei stendithati smtHatn fddus stope of the
appended cl ai ns, the invention may be practiced otherw se than as

speci fi cal | pudesertiiked heretmierdfiea endokebdescloosiirte cof. Japanese Pat ent
Application JP11-255543 filed on Septenber 9, 1999 and JPII-366517 filed
on Decenber 24, TIFOY dunct eiehnly sgeentiegat odn theclra fivs, garavdngs and sunmmary
are incorporated herein by reference inits entirety. - 51 WHAT IS CLAI MED
| S: A refrigeratraéirconpr i sheigoresent 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 value
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 JP11-366517
filed on December 24, 1999 including specification,
claims, drawings and summary are incorporated herein by

reference in its entirety.



a cold heat tray, having a cold heat accunmulator storing a cold heat,

| ocated on a bottom surface of a casing, storing foods in a quick freezing
chanber; a cooling air exhaust port supplying a cooling air into the
casing; and a cooling air intake port taking the cooling air in an upper
portion of a front surface of the casihy,~ Wierein a conpressor and a |an
are run upon a command of a cooling operation.

WHAT IS CLAIMED IS:

1. A refrigerator compricsing:

2 cold heet tray, having & cold h

()]

accumuleator

rt

&
storing & cold heet, loceted on & bottom surface of a
casing, stcring foods in & cuick ireezing chamber;

2 cooling zir exhzust port supplying & cooling eir

in

into the cesing; &nd
& cooling air inteke port taking the cooling air in

en upper portion of a Ifront surface of the casing,
wherein a compressor and z ian &re run upon &

command of a cooling operation.



