TI TLE OF THE | NVENTI ON REFRI GERATOR AND METHOD OF OPERATI NG REFRIGERATOR
BACKGROUND COF 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 the conwentional refrigerator. In Figures
10 and 11, the refrigerator is construct'ed by a freezing chanber 5, a
refrigerating chanber 1, a chilling chanmber 10, and a vegetabl e chamnber

4. Nurerical reference 6 designates a handle as a secure hand, formed on a
door of the refrigerator. Numeqigph ofehgrengerkidfsi gnates a tenperature
controller, formed on a back ating chamber 1.
fherefore, 10 Of A2EruBeRGARRC 1P 1hATRSYS AlMISPEHOOPTRG | REFREQERAQOR! Ol 1 100 2

tenperature insi e refrigerator 1, it is necessary to widely open the

door, wherein an increnment Q- dAuh@IRSF aby h

o HE errpeeeohe refrigerator is
ca?sed and a hand cannot be-eastty Teachedto the back™ surface of the
refrigeratin

grehanber s FWiRRoN current setting can be checked by
openi ng and eﬁﬁsrﬁg—rhe——ébor*“thTeby the tenperature controller is not
easily used. 2 JHOWR A l{UMABISS Be LARVENEHOAAR: P BYISDATIGION

of a refrigerator and a rapid refrigerating function.

DISCUSSION OF BACKGROUND

Figure 10 is a front view of a conventional
refrigerator. Figure 11 is a cross-sectional view of
Figure 10 for illustrating an inside of the 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. Numerical
reference 11 designates a temperature controller, formed
on a back surface of the refrigerating chamber 1.
Therefore, in order to access the temperature controller
for controlling a temperature inside the refrigerator 1,
it is necessary to widely open the doox, 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.




having a structure simlar to that described in Figures 10 and 11. This
conventional 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 S. Even though the tenperature controller 11
Is |ocated outside the refrigerator, not i_nside this, the position of the
tenperature controller is not in alignment with an eye line and is not

observed wit hout pURGEASEHOYIABSS rat BREHEI R frertl siRSe S dthalgdr @it Ng s
not appropriate an a tenperature increnent inside the refrigerator is

di spl ayed, adiysiientscaneciet suhhnairenbl yhawi aestceiba@iit aiduddsience to
freshness of foodS. Further, because the tenperature controller 11 is

located in the f&eezi ng whaheinfentiindl keefhtgéeapseraigre control ler 11
in the refrigerating chanber 1 illustrated in Figures 10 and 11, there is

a tenperat urg,Qif &k e88eH{T ANMERBez@UbEENANbee! Sabautrefk8Gertheimef ore, frost
is generated when a sufficient thermal insulation in not realized at

where the tegspgrBEHT €, CANEROL @hglinambeecaned andAdy efg@itablien ciemsbehat a
sufficient thermal insulation is realized, there are problens that the

tenmperature 4cophepkliaralteppetraudes toamriidedodn s flaceatend aff ext a
design, an adjustnment of the tenperature is changed at tinme of opening and
cl osing the fgpentbyustacki bd agdbnst for3 thealfireezdimonichamdwarfd. so on, and
simlar situations to
Even though the temperature controller 11 is located
outside the refrigerator, not inside this, the position
of the temperature controller is not in alignment with an
eye line and is not observed without unconsciousness.
therefore, in cases that a setting is not appropriate and
a temperature increment inside the refrigerator is
displayed, adjustments are not sufficiently quick to
avoid an influence to freshness of foods. Further,
because the temperature controller 11 is located in the
freezing chamber S5, 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




t hose descri bed above occurs. Figure 13 illustrates a conventi onal
refrigerator, constructed by a refrigerating chanber 1, a vegetable

- chanber 4, and a pair of vertically arranged freezing chanbers 5, wherein
a tenperature controller 11 is located in the refrigerating chanber 1.

Al t hough the tenperature controller 11 is-located at a | ower position of
the refrigerator than that in Figure 12, ;children easily operate the
tenperature controller 11 to erroneously change a tenperature setting,

wher eby therg. hs arRoasthi-bit unkhab bAOUSAR & ikfiazan Oftudiisds Ebgure 14
Il lustrates a "conventional refrigerator constructed by a refrigerating

chamber 1, a_yeggtahle ;phamiebv4. opRdra . freezing chanber 5 fromup to
down, wherein a tenperature controller 11 is located in the refrigerating

chamber 1. Al houglthe 14emReraliit o LOntddy it ddnd  toeaigeratonn upper
portion of the doo I n an uppernost stage of the refrigerator having a | ow

hei ght. At haugh, thi-$ ROt LOR B i RS streMeaer CONtd Gldgstdd1és easily
accessible at tine of using the reéfrigerator, because el ectronical

conmponents sugh 8,24, baandal $alifclofd @ ricd e vt erfperajad ef coat 11d| er
there are many cases that the refrigerator is damaged under a packed

state by a pragsukes 8Ndwhaiicawns a0kjetples adfig ¢puiontarvldl dwp Dfid he
refrigerator because of its | ow height, whereby problens such that the

refrigerator 1bsagest ey ete réfriyexatdng sihembsn H an Adljheatgh dride noi st ure
intrudes into

temperature controller 11 is located at a lower position

of the refrigerator than that in Figure 12, children

easily operate the temperature controller 11 tp

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




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 is
occasional |y destroyed by striking against a wall, a pillar and so on at
time of opening the door. Therefore, it ,is necessary to cover using alid

and so on, and provide a |ocking mechani'smfor the door and other neans

simlar thereto. Figure.l5 | t apl- [ - .
controller ﬁy fIf g?rlg 85 P?i,t%f gfl g’?&%%lt\él, %gdganrote}ngl& t%{%%%\é\slin%% t he

figures, nu Lcal -r fg 1la designates an LED display portion for
showi ng a s?gﬁﬁ 5?fr?gn%§?§?ure control. Numerical reference 11lb designates

a switch for contralli . t ,
BRgLhino Lhe ot e Alie SNy Hifacdiner af ure

controller 11 is rizonta ng for separately serve by each

chamber of the refyigeratgr. 81t enRel-akw-e Gannt1p! d S pahpigalct ed
by LED dispf%? p%r%lo%s %%aaaﬁg sSWtc Cportions 11b, txﬁﬁ%k fespecti%ely

cor r espondi gy L0 LB EORTRE! Sonfipbavel 11SUEN 180 ARG TiileOfardie LED
di spl ay portions an the swtch portions 11b can not be easily

di stingui shegd, hecgyse ; 8ALY ahabals obf oF bf @ity Wmardes desmperss ure

control, a re?rlgeratlng chanber tenperature control, and - 5 a chilling

chanber tenpefalureacent ol Fag@rdissplogyad,, 12, a display portion is
occasionally destroyed by striking against a wall, a
pillar and so on at time of opening the door. Therefore,
it is necessary to cover using a 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. 1In the figures, numerical reference lla
designates an LED.display portion for showing a state of
temperature control. Numerical reference 11b designates
a switch for controlling the temperature control. The
temperature controller 11 is horizontally extending for
separately serve by each chamber of the refrigerator.
The temperature controller 11 is constructed by LED
display portions lla and switch portions 1l1b, both
respectively corresponding to the chambers. However,
such an arrangement of the LED display portions lla and
the switch portions 1lb can not be easily distinguished

because only labels of a freezing chamber temperature

control, a refrigerating chamber temperature control, and




whereby there is a possibility that a wong chanber is erroneously
controll ed because it is not instinctively know which |abel corresponds to
whi ch chanber. Further, because the switch portion 11b is arranged
adjacent to the LED display portion |la, and the switch portions 11b are
arranged on left and right sides of the LED display portion 1l1a, a hand of
an operator covers the LED display portion 1la at tinme of controlling the
tenperature, and the operator can not"oEsérve the LED display portion 11la,

wher eby the&fg%{. I%ﬁll ff'cdé%$e5$95£8 %gn£¥59359 as s l@g%@%ionship

bet ween a con on In uncti on O set

t enper at ureﬁeerts ﬁf@reé aié* 418 SOOLIE BLy11ngpdaa,LRnge chatulemmey ature

changes wit or in the“tenperature

controller. ln ay pdétCOnéﬁifPéﬁ'ﬁéﬁaﬁggr?ﬁeQESnBtCQBE%QECQHv%hﬁrd'Sp|ay

by the LED%f 1 on e tenperature controller 11 and an

ordinat e 1 eRreapnl Aoy 1009e 0L BohagPenalus ey ehaRgRx(deplrshit respoct

to the medi um node 1 n set enperature. For exanple, when the LED

di spl ay Pthf)é&%b%é?thé ”th@éﬁ Sl O¥nMREE, 18 herRaratuRAjhic@her td han the

medi um node is set. Inthis case, there is one step between the

”Ediun‘nndetﬁﬂg ﬂéﬁ’é Rdepordhgneione, ahll thepafsibhepb@tieins 11b
t enper at ures hi gher a | ower than the nmedium node by 1.5'C. Wien it is

required tq 8 nutelyys@toh hectenpraatugRel es8ekhai th20CED d sifildy 6
di spl ay shoul d be expanded. However, there is no
portion lla, a hand of an operator covers the LED display
portion lla at time of controlling the temperature, and
the operator can not observe the LED display portion 1lla,
whereby the operation is difficult.

Figure 16 illustrates a relationship between a
display of a set condition in a function of setting the
temperature by the temperature controller 11 and a range
of temperature changes with respect to a medium mode
indicator in the temperature controller. In Figure 16,
an abscissa represents a content of the display by the
LED display portion 1la 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 1la 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




sufficient space for expanding the LED display, a cost therefor is
increased; and a nmore minute 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 1.5 C or nore, whereby a keeping
quality is deteriorated. Adversely, when it is required to cool the foods,
these are excessively cooled, whereby an energy can not be saved. in a
conventional refrigerators, when a |arge anount of foods are stored into

the refrigeraiop,al LhAR1Af pePuschasiaid heykakge aRBMAL igf foods and under
a situation reto, exanpl e, high node is selected in the

tenperature %8?%?8&191% }.éa%% %%:I QxR t@f@lLéd%alf for ¢apdly

decreasing t enper at However, in such a case, foods |ike tofu

especi al |y copLabrbpg lEUC}.BC%IagteHr e AP ARfored rfirRfZe chrecsBecdmenot
tenperature setting is stil l'ow after quickiy cooling the foods. Thus

there is a %Qb%ﬁﬁh&ﬁ% f%@ FloRel tic HROWRYs AN SFHHHEON iTh WideaSxo The
conventi onal rigerator is cooled by detecting the tenperature inside

the refrigeral,gi gdb¥na regreialuing tIRNTHodLr idetiectd gafdendespesayure and
cooling when the detected tenperature is higher than a set tenperature to

control to bpingnbheakempakatumpdriituddieysal. denper alcies. whdiemya seat ed
food is accommpdated in the refrigerator, the tenperature detected by the

;ﬁgfgir ﬁt ure REeBpARg Suallty Her ersed inradibat Afivemselly  hedteed iftodids
: required to cool the foods, these are excessively cooled,
whereby an energy can not be saved.

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




cooling operation is started. At this tine, 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 time of cooking a cold desert, such as an
ice cream in use of the conventional refrigerators, materials such as
daily cream sugar, eggs and so on are_ wixed and inserted into the
freezing chanber 5 for <cooling. After freezing to a certain extent, the

material s arg, opce. uhi geg hQaPBkeokhe e hRkicals oM, aivher@i@id, and
thereafter the materials are cooled in the freezing chanber 5. Such an

operation i Scé@Pﬁ%?egpéPatﬁ.Bﬁt ikhgraeekadesgrt thssnetmbar deaad ,af ter being
finally frozen. nce the conventional refrigerators are constructed as

described abgvgy ekt i hStRECREERE YebaroREN aaRd iclaserided HWoathefhéde as
refrigerator and, when necessary, foods should be noved for controlling the

tenperature {hroyghe ohhersvihtehspasbirgnwhty «0fy tahe dnprqrentainy eototheol | er;
and the door should be kept opened for the tenperature control, whereby

freshness issgeaeriar ahedeh¥eananangrentniesef dfheHeerfurrdat ure in the
refrigerator, and as a result, the tenperature of the foods increase.

Further, t hgetBsideatkdt he refrigerator is insufficiently cooled or

excessively cool ed, since the tenperature controller - 8 11 is located in

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

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

a result, the temperature of the foods increase. Further,

the inside of the refrigerator is insufficiently cooled

or excessively cooled, since the temperature controller




therefore it is not possible to quickly check the tenperature controller
to resultantly delay an adjustnent, whereby there are problens that the
foods rotted or frozen. Further, even though the tenperature controller 11
is located outside the refrigerator, there are problems that it is not
easily checked depending on its position, and children controls it. By an
i npact at time of opening and closing the door, the tenperature controller
11 is broken and becomes inoperable. Further, there are problens that the

di spl ay porti?”lslﬁocgt@bqqﬁn by, ihang, H%féﬂg“%ﬂééfUHHFCHA dng the

controller, and~a won chanbef i s erroneousl’y control I'ed,” whereby the
‘;:000'5 are fEHé%QfBEer %t 6d yea ganne) Sidy 'cff ctlaﬁ%?fédlbecﬁé)ove ,
urther, it I'sTi'mpossibl’'e to mndtely adjust the tenperature controller in

conventional . ﬁpg%g$h§%pr ngydﬂ%éﬂ'ﬁif%HéﬁﬂﬂEHElJ“ﬁé%%ﬁ‘A@t£HY@étﬁénE 5'C

is only p055| herefore, it 1Is fficult to con so that foods

cont ai ni ng ”ﬁﬁQrEBgS %@esgx%l%rnﬁs pgsered modd dwed&@nperature for
keepi ng freshness an av0| freezing, and therefore the tenperature is

set to be a % ehi gher than reqU|red for avoiding the freezing, whereby
deterloratlon of the freshness is caused. Further, when it is required to

easily cook a homg ydrrde dass{ teiMddioWhaddidpaesostehcastaslliee thieam it

is necessary to spend a tinme for frequently taking the ice - 9 cream

under cooki ngsoubcal ddheddisidie thfe R riRfdrgrigt athere 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 1la is hidden by a hand
at time of controlling the controller, and a wrong
chamber is erroneocusly controlled, whereby the foods are
frozen or rotted in a manner similar to describe above.
Further, it is impossible to minutely adjust the
temperature controller in conventional refrigerators
since the adjustment by each interval of 1.5°C is only
possible. Therefore, it is difficult to control so that
foods containing much moisture and so on are preserved at
a low temperature for keeping freshness and avoiding |
freezing, and therefore the temperature is set to be a
bit higher than required for avoiding the freezing,
whereby deterioration of the freshness is caused.

Further, when it is required to easily cook a home

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

necessary to spend a time for frequently taking the ice




stirring for snoothing, and freezing, whereby a freezing rate is high, a
touch is not confortable, and a taste is not good despite the cooking
time. SUMVARY OF THE INVENTION it is an object of the present invention to
sol ve the above-nenti oned problens inherent in the conventional technique
and to provide a refrigerator having a tenperature controller at a
position where a tenperature inside the,refrigerator can be easily set and
checked fromtinme to time, and children“and so on can not play wth the

t enper at ur e cgg?”%ﬁn&er 585&$%§C?at%e%ﬁe LBIRARALY @iRPIls deconEs

possi bl e; reezin ron is provi and a tenperature range

of facilli tat nlgrfr?%f, %grférﬁgéﬁﬁgngﬂeéﬁa %Egamgg SRS & tad nghke.

Accordi ng tg aspec resent ention, "‘there is provided

a refrigeratol. SOMPripLAg 2 56t 'QEfabtnePﬁ@aﬂ%l@ AARPYastiages and a

tenperature controllér avi ng a tunction of setting a terrperature i nsi de

t he refrlger¢§@r$0+gc&é§§lgg @agoggoggnﬁtggm&efrlgerator covering a front
e

surface of t ri gerator erein the height of the tenperature

controller is in a level ofgﬁﬁﬁggﬁ s efige of i@ eswor nore from an
installing surface of the refrigerator. According to a second aspect of the

present - 10 inyentiop, bLRSEEt SPkeW gedsantefirhaeitild wogsiseng a

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 getting 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




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-|lower ends of the door. According to a
third aspect of the present invention, there is provided a refrigerator
conprising a tenperature controller having a control portion for setting a

st temmer alyig-gpdna dhsolay POLLAADADT dialiadi SRRty 4 Bpesal ure,

wherein the eratufe controll ér is located in an upper portion of a

secure hand beEDgo8Lasned RLIIS lathaPlon U higeiols QD) Nehdnd ol 0si no

a door of there era cording to a fourth aspect of the present

[ nvent i on, 1 Pereel S LRERYLAGH B 102k VIO AN Gh JeTRAleIN e

control ler inc ing a control portion for setting a set tenperature and a
di spl ay port E@@%E&ﬁ@gh@m&g HHRE S8ty SIRIRRIA WRa BTN Ny adseeUse hand
ands

bei ng graspe 0 users at tinme of opening and cl osing a door of

the refrigepaborepLoLbvdeS f LR itigle Frdute dlod@adwres tdien  the
tenperature controller does. According to a fifth aspect of the present

invention, theregksapbevided a refrigerator conprising a plurality - 11
of chanbers and a tenperature controller having display
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 control portion for setting a set
temperature and a display portion for displaying the set
temperature, wherein the temperature controller is
located in an upper portion of a secure hand being
grasped by hands of users at time of opening and closing
a door of the refrigerator.

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

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

the temperature controller does.

According to a fifth aspect of the present invention,

there is provided a refrigerator comprising a plurality




portions corresponding to each of the chanbers, and the display portion of
the tenperature controller is arranged in a formation in depth in an order
simlar to an arrangenent of the chambers. According to a sixth aspect of
the present invention, there is provided a refrigerator conprising a
tenperature controller, wherein control portions of the tenperature
controller are arranged at a position whefe_a display portions of the
tenperature controller are not hidden by "a hand of a user operating the

control portjenc,Aegardinadg Bcpienid,asRestc Al idie presestaidgnaption,

there is providéd a refrigerator conprising a tenperature controller

having a T unghipnogl 8Ektelgodaikermes ddie dimshile diausals | asat or,

| ocat ed on door o rigerator covering a front surface of the

refrigerator, whepel iyiihe LEMRETAIH & COHd A dibe FONRFL SESnBroLDaLT 8k
portion for setting a set tefnperature and a display portion for displaying

the set tenpgratyreq #Rdat BerfiashlcaY iROddih ain the ddPeraind Baconbrol ler,
enabling to set a plurality of stages of the tenperature, is enabled to

di splay a plgrahityngbmbhres rof Heempeididsise val ue and tenperature range,
and di splays nore than the nunber of the types. According to an eighth

aspect of the ppeseMdinglZo idvetktRnasbhetedfs tieo\iesent r ehvegeiator
conprising a :

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




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 pointer for showing a state of
tenperature setting is fowmdintheyfﬂgypmthm(ﬁthetammaUMe
controller, which can be set a plurality of stages of the tenperature, and

h ' A
o e WEPERLER: SRArICR Boalpiae b amBEReh, bean Ay e

poi nters. Actd AT At ec t he I nvention, ereis

provi ded a refrigeralor oAbl angolfhgakuntiayhar e el ch heat

accunul at or Mg a co onh a bottfom surface of a casing

accomodat| nEL{000S | poas ngYhEK chEeeisndgehanber . 18c60ed Bh Al fasshave!

port for supplying e coolirng air intothe casing, and a cooled air

| ntake port thr?é %é%'fi)&e&gﬁowebbagiﬁbr al BraftURReEacROde Mheof a front

surface of the casing erein a conpressor and a fan are run upon a
command of thee coglipgroperation. According to a tenth aspect of the
present invention; there is provided a refrigerator conprising a cold heat

accunul at or | ocal,gd @Rna thaWeenpibhacs OfcohtGadiing fmpwicessmmdat i ng f oods
and so on in a quick freezing chanber, - 13 wherein a cooled air,
introduced feORNEAoCOPbeEichSfor 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 the temperature

controller, which can be set a plurality of stages of the

temperature, and more than two pointers are used to set

the temperature between adjacent pointers.

According to a ninth aspect of the present invention,
there is providéd a refrigerator comprising a cold heat
tray having_a cold heat accumulator storing a cold heat
on a bottom surface of a casing accommodating foods in a
quick freezing chamber, a cooling air exhaust port for
supplying the cooling air into the casing, and a cooled
air intake port for taking the 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 gquick freezing chamber,




subj ected to forced convection between an upper portion of a back surface
of the casing and an upper portion of a front surface of the casing.
According to an el eventh aspect of the present invention, there is
provided a refrigerator conprising a tenperature controller for setting a
time for cooling to obtain a predeterm ned tenperature, wherein an end of
the time for cooling is infornmed after | apse of the tine. According to a
twel fth aspect of the present invention,"there is provided a refrigerator

compri Sing 3, DIUIAl LTYo8] AN3TRET §,A0d R LAMRGIA W @ older having

control portW respectivél'y corfresponding to the plurality of chanbers,

wherein the %@ﬁ%&é& Qécgg?glgﬁgéoneﬁgtqwnclﬁ'é(:w%%?ﬂ oth Ryt qper@tden of

t he control Ons. to a thirteenth aspect of the present

| nvention, there ﬁgci@rgg'rkggégg?t%_efcﬁgge@&% OIS bl JADRIALLY Ca

control |l er having a con I on, wherein e control "portion is

separate frogg%&g g&}ﬁgggrgkogheAgggggbqg to a fourteenth aspect of the
ed a

present invention, there I's provi refrigerator conprising a

tenperature cont pal-heriBavicad .3 eQRLPHSIRIt fof tiaetdidigere set
tenperature in a preserving chanber of the refrigerator, and a tenperature

detecting nmepRs.fefondetgetbngst BeoteBRer At el rikfrda drhe dHRses MidJa
chanber, wherein when a detected tenperature inside the preserving - 14
chanber from¢hgetgrnecatyherdetest ifdg FRAMS nigs hitghe! 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




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. According to a
si xteen aspect of the present invention, there is provided a refrigerator
conprising a tenperature controller having a control portion for setting

a set tenpergt 9@ 0e E&Rﬁé%&@}@raet%eaﬁbnmbaast QP efi3fndre

controll er |s co ron1an out side by a comuni cati on neans, such as

a tel ephone tﬂamh@ S8 Gho kL tar80: ha0h0eseC0RE! Bllakbel Savent cent h
aspect of the present "invention, there is provided a method of operating a

refrigerator é;%@cﬁl si 0§ &98’%1% dé@é&taa aeﬁlgaps&aw 85 iIRSide than

preserving ch provi or quick freezing, to be suitable for soft

freezing, and,gui «F'&'?mﬁ)éfgéuf@ tE‘ﬁepﬁ?égéyvmﬁgchﬁgﬁﬁbrp&%pWe%ié@ be a set
tenperature suita ofr storing foods and so on, by a preset tine:

According to an gightgenihcaspeet rekehit® REpSeRt ofi MtRNGrLerdthere is
provided a nmethod for opérating a refrigerator conprising steps of:

setting a tejpeLttbe, tRerdeid precesvtng ebdrbgeragnd b:lo@wrﬁgsmg:(ml ing
air - 15 into the preserving chanmber or heatlng i nside the

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 fof
setting a set temperature inside the refrigerator,
wherein the temperature controller is controlled from an
outside by a communication means, such as a telephone
line, a lamp circuit, and radio.

According to a seventeenth aspect of the present
invention, there is provided a method of operating a
refrigerator comprising steps of: setting a temperature
inside a preserving chamber, provided for guickly
freezing, to be suitable for soft freezing, and gquickly
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




preservi ng 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 nineteenth aspect of the present invention, there is

provi ded a nmethod for operating a refrigerator, wherein a cooling air is
blown into a preserving chanber, or the preserving chanber is heated by a
cooling switch or a heating swtch. BRLEE DESCRI PTI ON OF THE DRAW NGS A
nore conpl ete appreciation of the invent'gn and nmany of the attendant

advant ages thereof .w |l he readjl [ e S better
under st ood by tPefBeREE tec])"vt%‘r?l«,9 f%ﬁqng;v%ﬁg&ggfegﬁfe!?descr?%t ‘lglg%ev\,hen
considered in_connection,wt C i r 2 , g@ﬁﬁ 1.0+, Ekgure 1
is a front vpgﬁsgfvgnﬁéf%ﬁ%ggg%2%“%%%g¥gsﬂ§hﬁgggé%%g%?%e%t 1 o%kgﬁggsgesent

LT T SR L AL e e e B i,

e present invention; Figlure 3 1s a detailed

view of a tegRe atur aﬁﬂgﬂ#}&ééﬁ ég%ééy%gégéjgerator according to
t .

Enbodi ment 1°6f the prese invention; Figure 4 is a detailed view of the

temperature contyld.ofy 0f (S, el 1 RERLNTagsc0E dbpOche Bebodhient 1 of

t he present inve%}lon; - gure 5i1s aviewfor illustrating a
relat'OnSh'pinvention, 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:

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 the
refrigerator according to Embodiment 1 of the present
invention;

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

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

of the present invention;



between a display of the refrigerator and a tenperature setting according
to Enbodi nent 1 of the present invention; Figure 6 is a cross-sectional
view of a switching chanber of the refrigerator according to Enbodi ment 1
of the present invention; Figure 7 is a cross-sectional view of the
switching chanber of the refrigerator according to Enbodinent 1 of the
present invention; Figure 8 is a circuLtlgiggran1iIIustrating an exanple
of a communi cation neans for illustrating Enbodi nent of the present

i nventi on; Figurgéggf% & Gross-seRd ianal; view odr the arebihgebataip

according to Enbodirnent | of the present invention, Figure 10 is a front

view of a copuentianal qilefibi0gatels fHGudrklds ndroscaRssthonsl vi ew
of the conventional refrigerator; Figure T f a

_ _ _ is afront viewo
conventi onal sel(gEfimquQE:%%:in@ Hf Erbdd iSnchd IO £ Vi wfedegenventi onal
refrigerator; Figure 14 f

_ ( _ is afront view of a conventional refrigerator;
Figure 15 is;g.dgtaghed view of a tenmperature - 17 controller according to
a conventional refrigerator; and

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

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




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 EML30DI MENTS Detail ed explanation will be given of
preferred enbodinents of the present invention in reference to Figures 1
through 9 as follows, wherein the sane nunerical references are used for
the same or simlar portions and description of these portions is omtted.
Figure 1 is a front view of a refrigerator according to Enbodi ment | of

the present Lnveplyon, EEg#&gi%gg%fagé%Bﬂﬁﬁﬁﬁ?aﬂéyuyefﬁfﬂ%fﬁt&%£ﬁﬁﬁd1- I'n

the figures, " numerical rerereéen signates a refrigerating chanber;

nunerical referepg Si; i hanie! bot t

surface ﬁfn%he rggnggrgﬁiﬁgﬂgﬁﬁﬁﬁgféaquﬁﬁherlcéﬁL§£?%$§ﬁ?§9£§degigﬁgles

an ice cha ' o I3 t M | hanmbe

whi ch can béggaf%%ﬁggﬁ?ogat%ﬁ%§&5%325§f%&g ggggﬁiﬁﬁgﬁgﬁ%qn?Q%F?gerat{ng

chanber, a Cﬁ?ﬁbéﬂgi?ﬂéﬂb%éfrégéggkorfreeZing chanber, a freezing chanber,
u

and so on. nmerical reference 4 designates a vegetabl e chanber

nunerical refereppeabr 86SbgReREPTAON @87 iTiE: GRHIMIKED BNBUDDMENTS! erence 6
desi gnates a handte as a secure hand for grasping by a hand of user at
time of opening ferdQdedledNrfidigesiat be Whivdh hehdbeefsrtedated in the
door; nunerical reference 7 designates a tenperature - 18 controller

nuneri cal refgpehcRe8tdesifgRRleeprase®nl mvention 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 a hand of user at time of opening a

door of the refrigerator, which handle is located in the

door; numerical reference 7 designates a temperature




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 bottomsurface 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 chanber 4 is positioned

t her ebel ow. The freezing chanber 5 is posgtioned in a |owest stage.
Tenperatures inside these chanbers are set through the tenperature
control l er Zegposiélbaed atweeithd rhdedeece Gudsisdenatesdcorcasilene
refrigerator 1. It is possible to check current tenperatures of these
chanbers amngh&etuténesatuchfehatceaéhdetivhetelsadbdies . i sThgi ckly frozen
or cooled for required mnutes or required hours and froma required tine
to a requirecefiigerdcingnphesber andsapban taoaesority ¢ii ebpermesh set
tenperature based on the tenperature inside the refrigerator. A control of
setting the seaper adndether sihde cbambessden drd posd Hignad 19n Bd®lescri bed.
Figure 9 is a cross-sectional view of the refrigerator. Description of
numerical rdberenmesusiaecastt hbseredriograd ing ichamhfn tled. ThiFed e

refrigerator is quickly cooled after pushing -a switch for selecting
chanbers to ¢teagberk? yan@oéhédswilﬁcbﬁé‘gcGﬂ?ﬁ“gﬁerp&r 356h PAF B L g hy

tenperature controller 7, a_mcroconputer on a substrate 18, |ocated - 19
on a back suppatbipoedi 4R AnlPWgtr PoFLigaked tthe refrigerating

chamber 1. The vegetable chamber 4 is positioned
therebelow. The freezing chamber 5 is positioned in a
lowest stage. Temperatures inside these chamﬁers 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 be described. Figure 9 ig 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 gquickly
cooled” in the control portion 7b of the temperature

controller 7, a microcomputer on a substrate 18, located




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 that
the tenperature inside the refrigerating,chanber is no excessively
decreased. Positions of the tenperature g%nfroller 7 and the handle 6 wll

be descr i bed, ThepLPRl ke EANLIAN qh FidisPAST tAed dit a height a of

130 cm or nof@ n gure considération of an average height of 127

cmof 8 yeaégggkgsggk!ghgnatbg$§§g32rgﬁgsékgp%;gﬁﬁ{%ﬁgfgé d{westigation

in year 1995, a“posi tron wher ren can not reach.

The handle 6, BroiLUdgso0%1800t LOR:BKATRIS cb WNsdia PR direction

of a height o enperature contr er 7, wherein the tenperature

controll er is,p0st {0Re0aahake e haRde i) XINOWR gl bl etrdli 1.

cool ed by thé coo positioned on back surfaces of the vegetable

chanber 4 a“%h%?aﬁ:&ﬁ%ébﬁgof- ghamhehdes itS SAedd, Wdsus,ahangwas, of the

refrigerator and i's controlled to cool the chanbers to the tenperature set
in the tenpegalubgam@ik Obhehtfen¥iom 3 sUgRiiORNSaNk 18} ases] tttee door of

the refrigerator 7 through the handle 6, in case of a woman having a - 20

hei ght of 158.¢mMi gkkateirShal epalelicdit ifgy l0calre@rab®dperature 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 o 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 year 1995, as a position where eye
levels of children can not reach. The handle 6 protrudes
by b of, for example, 1 mm, or more in a direction of a
height of the temperature controller 7, wherein the
temperature controller is positioned above the handle in
Figure 2.
The cooled air, cooled by the cooler 8 positioned on

back surfaces of the vegetable chamber 4 and the freezing
.chamber 5, is sent to various chambers of the
refrigerator and is controlled to cocl 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



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 tine 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 handle
6 hits a wall and a furniture existing_ofga_front side of the door at tine
of opening and closing the door, whereby it is possible to prevent

breakage of goliLgy E!fc'iS%t élm %%Dld@épqw hRIT thbraNth arb &L &DepSveper at i on
of the switch portion 7b. Nanmely, a conpletely different operation is not

conduct ed eV%HeWﬂSHdtll%esd%r ikl 63 iigihertahdi tANGhrt N8/ d UrFd LIrSE teh&urn on a
switch. The handle may be |ocated along a total height of the

refrigeratingonghambghedefdra, | 980bkudnaal edsieebl eheefk tthe refrigerating
chanber 7. Further, although the tenperature controller 7 is located on a

surface of then QQEth@etHQSEEQGHM§NréﬂﬁﬂyéraUdrtdn@ e othmpatattei s not
positioned in the uppernost portion. Therefore, an external pressure is

sel dom appl sedt9RgaRa URReLyP@lilieom fofordia reefaridjer Bdainat thié ndoonf by
| oadi ng, whereby it is possible to prevent the tenperature controller 7
including a graepshan cheshawd 6 fyom beirdy acfaneged. Such an ext er nal
pressure is applied by a person getting on a ceiling of a package of the -
21 refrigerator Furthest agewfusd clienchadrilse shdport padiéngnore 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 liquid crystal
display portion 7a and an erroneous operation of the
switch portion 7b. Namely, a completely different
operation is not conducted even when the door hits the
wall and the furniture to turn on a switch. The handle
may be located along a total height of the refrigerating
chamber 7 in a longitudinal direction of the
refrigerating chamber 7.

Further, although the temperature cdntroller 7 is
located on a surface of the door in the uppermost stage,
in this embodiment, it is not positioned in the uppermost
portion. Therefore, an external pressure 1s 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




ot her | 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 handle 6 of
the door, it is possible to prevent th bove breakage. In Figure 1, the
tenperature controller 7 is positioned on a side of the handle 6, i.e.

oft side, ofoelNofolotoghahotrabignByCkiokifq! SRR AR gIalg er 7 may

be | ocated o verse side, i1.e. right sidée, an in a central portion

b h i 1 I h I 1 i I i
etveen the cight aodabebh ehdegachfigel cfiespihenteiain ioly Lhstiandl e © i's

in the vici e ey gures 3 and 4 illustrates details of

the tenperafur ri4. aghe hemner ahyr e neonrdliirator nicd udes the
l'iquid cryst%# g?gggééQéggt%on 7a %o? showi ng states of the tenperatures

| nsi de vari qup. . chaghaysy LBeaghbah Pedkinar/bihnehudingad but bb oy
sel ecting a cthanber subjected to a tenperature control and "a button for

control Iing {he,tenparahlr 8£ensi derihgersebest eteganiers tiagi ng prints of
upward and downward arrows, shown in the right bottomof Figure 3, and the

switch portignsdbphayipgchacbuht ergher sel epbligd tochkamapeuigsected to

qui ck cooling”™ and a button for - 22 selecting a time of quick cooling for

the sel ectedoortion. However, because the temperature controller 7
is positioned above the handle & of the door, it 1is
possible to prevent the above breakage.

In Figure 1, the temperature controller 7 is
positioned on a side of the handle 6, i.e. left side, of
the refrigerator. However, the temperature controller 7
may be located on an adverse side, i.e. right side, and
in a central portion between the right and left sides, as
long as the height of the handle 6 is in the vicinity of
the eye level.
Figures 3 and 4 illustrates details of the

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

switch portion 7b having “a button for selecting a

chamber subjected to quick cooling” and a button for




chanmber having prints of +-, shown in the left bottomof Figure 3. Figure
3illustrates the entire liquid crystal display portion 7a. Figure 4
illustrates a state that the refrigerating chanber | is in a nedi um node
between a | ow node and a hi gh node, designated by a black dot; the slide
chanmber la is in a soft freezing node; the swtching chanber 3 is in a

soft freezing node;, and the freezing chagrher is in a nedium node, i.e.
tenperature range, between a | ow node and a hi gh node, designated by a
bl ack dot, S .80t t EIRET 8 UgESCR cbbeinbefbirgenat iseg echarber 1, the

sliding chanber la, and the freezing chanber 5 are respectively 3'C, -7'C,
and -18'C.  fhensyy tichd Deg chanhes 8fi s-$ebhbanguinCkhye dedlc foort tteem aoff nut es.

Di spl ays of the chanmbers are arranged in the order of the refrigerating
chanber, the:ghighng. chamber, the switching chamber, and the freezing
chanmber fromup to down, in a simlar manner to the arrangenent of the
chanbers in the refnigesaionuserbiials chhaneerts reuljieptiet] ctysttadle t enperature
setting and the quick cooling, and the actual arrangenent of the chanbers
can be easilyis@isyipoutsbadiaAccoigingl ¥, iklusneaussopesstkenshedn be
reduced. The control portion is operated by pushing parts having prints of
sel ect chanbgie spbfecedat dngt enpebatruile isontr el redd ugelmase detmren 2
subj ected to quick - 23 cooling. The control portion is in a plane the
sane as 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°Cc, 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 guick




those of the tenperature display portion and the display portion for the
sel ected chanber, whereby a possibility of erroneously pushing a switch is
further reduced. Further, the switch portion 7b is positioned below the
liquid crystal display portion 7a so that the liquid crystal display
portion 7 is not hidden by a hand of a wuser at time of controlling the
swtch. Therefore, it is possible to ¢ rol while checking the display.
The user operates a chanber subjected to quick cooling through the switch

portion 7b, i, jide sid b doFo56b&Eting theinchaphgnesuhieeha@ @ qui ck
cooling or a chanber subjected to tenperature control through the swtch

for selecti oddesehabetr .agbi-getied 19 sheBRe LIS C M Uhe alibplay
thereafter the tine swtch or the adjusting switch is set. Although, it is

possible to guickby £8¢! Bkl sefethed ehamers, whierehypes Pdysiisieti djr ough
the m croconputer wthout setting the freezing chanber. In such a case, a

display of oy ckrf6868u89ydpasnihat adRRe@EH Qs e tHareeddigehanber .
Figure 5a illustrates a graph having a abscissa representing the display

of the tenperatuggrthel,i Bhkhewitempeiatiiion cantirolgers antkdrbel divnat e
representing the range of change (deg] with respect to the nedi um node of
the set tenperatuiguidheryange afsphaggeoitiohe Zeoworudet ithe 3] degid
wherein the tenperature is increased froma standard tenperature in the
medi um node byy3tdegdisbeay- pd4tibhe’l dw mode hisldset bySianitaard yof a2 range of
change in the

user at time of controlling the switch. Therefore, it is

possible to control while checking the display. The user

operates a chamber subjected to quick cooling through the

switch portion 7b, i.e. the switch for selecting the

chamber subjected to guick cooling or a chamber subjected

to temperature control through the switch for selecting

the chamber subjected to temperature control, and

thereafter the time switch or the adjusting switch is set.

Although, it is possible to quickly cool all of the

chambers, it 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 Sa 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




hi gh node is -3(deg], wherein the tenperature is decreased fromthe
standard tenperature by 3(deg]. Because the range of change in a mddle
between the Iow node and the medium node is +1-5[deg], the tenperature is
i ncreased by 1.5[deg]. Because a range of change between the high node and
the nmediumnode is -1.5[deg], it is commanded to a tenperature controlling
board and so on to decrease the tenpe[a%grg by 1.5[deg]. Thus the
.tenperature control is perfornmed using the ranges of change with respect

to a Standargh§t§5§’nﬁfghﬁkh%eﬁ?dithiqﬁgﬁy,Ath%H%@ biFe hay i9f @hange

Wi th respect to the ays of low, |ow imedium redium nedi um high, and

hi gh have beggodenshibad Iy} igler A ole Berberalilierigi nut e range of

t he tenperatur the tenperature is controlled using a range of change of

the tenperat U oWiskh FESREThd & dhRilie Rl dyseddtdise 19 R(dédp. X, shown in

Figure Sa. Seventeen points, plotted on Figure 5a, correspond to three
stages of tha.LAREr #hY &HRAROSGT DRIMREN A aciem] duslesyedn thigef L¥@ nodes

of low, low nmedium nedium mediumhigh, and high. Accordingly, the range

of change bepwaanaadi &¢RNInRAIM Wdde tite SEVEHAEN, 0 iemperabare is
0.38(deg], whereby the tenperature can be mnutely set, if necessary, and

it becones pggsirbheeld bycanty@edine bBerpakat W eangich of kingihgc Getaeyen When
the five nodes of |ow, |ow nmedium nedium nmedium high, and high are

di spl ayed i ncheendigsphaye a2l der tmeohiwnf modonts otl pahddgl o bekesit
possi ble to set

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 of low, low-medium, medium, medium-high, and
high have been described, in order to contreol by a
further minute range of the temperature, the temperature
is controlled using a range of change of the temperature
with respect to the displays in use of a line X, shown in
Figure 5a. Seventeen points, plotted on Figure 5a,
correspond to three stages of the temperature ranges
between adjacent modes of the five modes of low, low-
medium, medium, medium-high, and high. Accordingly, the
range of change between adjacent points of the seventeen
points is about 0.38{deg], whereby the temperature can be
minutely set, if necessary, and it becomes possible to
control the temperature with a high accuracy.

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

mnedium-high, and high are displayed in the display




five tenmperature ranges, the pointers 17 in the display portion 7a,
corresponding to Figures 3 and 4, are illustrated in Figure 5b. Each box
in a longitudinal direction in Figure 5b corresponds to a single display
portion, for exanple, the indication of the freezing chanber in the

di splay portion 7a in Figure 4. Laterally directed triangle marks
correspond to pointers showing the set jenperature range. In a colum A,

five pointers are lit. However, the five' pointers practically do not it
at a same ti This. state s bhl at ARk l g t all of
t he pointer a?%l ul?§ §i§8#§§eg gghéin%gigure %i ?QggﬁﬁﬁﬁpB iI#ﬁ%trates a

state of the..poi ISRl e he ,t: i e 4 t | ow.
The triangl eflb‘gelgn %Ir%légaﬁ{ll?ga?ggsg\égi 'ltaihtgn%gér%?e%g{)%r}dwir ng Sﬁkgga%iéi%gﬁat i on

of low A . . i i
W C%%@{.ﬁéc@éf eéBQ?QéPEHg?nPSE%t &1 9furldae 3PQiY e S.axk spl ayed at

time of set tenperatu ow-nmedium The triangle pointer is |it

at a positiopmindicated by Pifetueep | omuandoBRdiHM 18hglikadihala col um D
corresponds to a case that the nediumtenperature is set. A colum E

corresponds §pr-a-re88eihhatiqghbe Aedevirisghnieme & Wihdle ®ispPagol um F
corresponds to a case that the tenperature of high is set. As described, a

met hod of displaybAy Ebe dkapbay,penki andiehtike edtuied feneting described
for the case that the five tenperature ranges can be set Next, it is

necessary to-Rhmbbel YnSehet Bespl13§ phenienat/ar 6 ¥ iicherd ehpelataera ldont r o
to be nore than
directed triangle marks correspond to pointers showing
the set temperature range. In a column A, five pointers
are 1lit. However, the five pointers practically do not
1it at a same time. This state is illustrated only as an
example that all of the pointers are fully displayed as
in Figure 3. A column B illustrates a state of the
pointers, displayed when the temperature is set to be low.
The triangle pointer is lit at a position corresponding
to an indication of low. A column C corresponds to a
state of the pointers, displayed at time of setting the
temperature of low-medium. The triangle pointer is litc
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.
2s 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 1s necessary to minutely set the




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. All |oads other than the colum A are

di spl ayed. The colum B corresponds to the set tenperature of |ow, wherein
the pointer |lit at a position indicated,as_low. In a colum one stage of
the tenperature higher than the colum B, the lit mark is positioned at

| ow, and a bkgﬂggpgtﬁﬁékags tfieSRlbayedatture! Bord raar kdajererird ovhand
medium In a cofum two stages higher than the colum B, i.e. two stages

lover  than the.coLupRGrubkl Rhiha@ser ks akempgepaetieweliyatiing eai ed as
positions corresponding to a row having an indication of |ow and the 0O

mark. In a Cghewa hr ge115bagesskirghed ihansehe @ igurd 56 .in one stage
| ower than the colum C, a blinking mark is indicated at the row of the

low, and a | itapBEKibS WRdhc@heddakplibe Gn rRidisplayt onlam7«L, ofhe it
mark is indicated at the O mark between rows having indications of |ow and
nedi um I n gpeokuARrenepahage 7hiigheastehat tdes tiolgimheC seenteen mark is
Indicated at the O mark, and a blinking mark is indicated at the row of
the medi um tBmpetakufe rangest dgeFikiglesat.hadlihéoedsumther Kharki ng
marks are respectively indicated at the O mark and the row of the nedium
in a colum theeeciuages hirgherisplayedthe Theugplump7 B Cortiesosindskity mar k

Is indicated at the mark 0, and the
the set temperature of low, wherein the pointer lit at a
position indicated as low. In a column one stage of the
temperature higher than the column B, the 1it 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 to a row having an
indication of low and the O mark. In a column three
stages higher than the column B, i.e. one stage lower
than the column C, a blinking mark is indicated at the
row of the low, and a lit mark is indicated at the O
mark. In the column C, the lit mark is indicated at the
O mark between rows having indications of low and medium.
In a column one stage higher than the column C, the lit
mark is indicated at the O mark, and a blinking mark is
indicated at the row of the medium. In a column two

stages higher than the column C, blinking marks are

respectively indicated at the O mark and the row of the

medium. In a column three stages higher than the column




lit mark is indicated at the row of the nedium In the colum D, the |it
mark is indicated at the row of the nmedium In a manner simlar thereto,
the following colums to the colum F are indicated. As described, by
combining the lit marks and the blinking marks to display, the tenperature
setting of the seventeen stages is attained using the five pointers. As
despr!bed, the one |it nmark and the opezpllnking mark are used for
positions preceding and foll owi ng by one stage fromthe display of five

stages, and the ﬁ&‘obﬂhﬂltfhggmgﬁkkigar%]di%%‘«ieh%t ROSI WiAs @ eapdi Rpeand

fol I owi ng by t wo sSt'ages play of the five stages, whereby the

mnute displ gy, Gecemes PAIILALE HRVWRKRS xoWNeTe teRTidEeNS Tof difie |1t

mar ks and t he I ng marks are one of exanples. Therefore, it is

possi bl e to Qéf@ﬂ:@ynuswa 9% RefarkNdisCatRfiTa teidhelt Mk ol NS Sehen.
Accordi ngly, econes possible to set plural types of tenperature

di fferences. :Bé:éﬂiuﬂﬂer  TATOS Endiadr t Bempuabethetepoi Ntaes folliduwdald ons of the
t enperature becones possible using |ess nunber of the pointers.

Accor dingly, o4 ¥hhhST £8i BHEE coli RBe Ml islildatgdandAkedpaiatilied ,C st 1 Ol
becomes possible. Further, by changing the display of the pointers, |arge

tenperature Qb&ﬁ@ﬁeﬁgeah@hm@g&_ﬁm land enmendtiue rif fierlences daspbey,
easily set. In an ordinary setting, only lit pointers are used as in

Figure 5b. |phéasempbeaRifret @eterper atfurthes etviemfeer?&tampeones necessary,

for exanple, foods to be easily frozen,
attained using the five pointers. As described, the one
1it 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 lit
marks and the blinking marks are one of examples.
Therefore, it is possible to display using other
indicators, other marks, and so on. Accordingly, it
becomes possible to set plural types of temperature
differences. Further, more than the number of pointers
indications of the temperature becomes possible using
less number of the pointers. Accordingly, further minute
temperature setting and temperature control becomes
possible. Further, by changing the display of the
pointers, large temperature differences through small
temperature differences can be easily set.

In an ordinary setting, only lit pointers are used

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



such as tofu, are accommpdated, minute tenperatures can be set. In the
display portion 7a in Figure 4, the tenperature range of the refrigerating
chanmber is in the standard node, i.e. the nediumnode in a center between
t he | ow node and the high node, wherein a value of the tenperature is 30C
This corresponds to the colum F in Figure 5b, in which the high and
chilling tenperature (the standard tenmpgpature 30C) +(t he range of change
off the tenperature - 3[decl)=0"C. Although, in Figure 4, the

refrigeratin el freez égﬁﬁg : | C : he
swi t chi ng chgﬁgggggsﬁffeggfr feé#ﬂgmhen t%% J%gﬁ%%@%%q%%éﬁﬁg?fgnﬁg?%gh’
chilling chaghep ?%etoTP,e%E%p%@b &, IntidecPrediseb ©utds s€hna
standard tenpérature of the vegetable chanber about 5 C and a standard
tenperature PE the chilling chanber about O C. in Figure 5b, rows

| ongi tudinally arranged in the order of low, 0, medium C), and
high/chilling. igcase Plsdinf IS0z hanber;g@rooL!iereof high/chilling
is sufficient to change tthigh; and in case of other chanbers having

ot her tenper abphe LHRRges ranese £ il Galf anfermyide ahanged i9 contren ty
with their uses. Although the switching chanber 3 is set to quickly cool
by ten m nut gsahBakid0mWedled, iWREN tHe infedifGuinicRlk tin dekentesabatweéad so on
by boiling vegetables, nutrients are |ost fromthe vegetabl es and the

sal ad beconeshe 29w WA ia3id herauser heodegeilsddemn iaclrabiieago fatiee is

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

are lost from the vegetables and the salad becomes



qui ckly cool ed. However, when the vegetables are left under an ordinary
tenperature to avoid these problens, an after heat proceeds the boiling
nore; feel in a nmouth is spoiled; a color is degraded; and the nutrients
are deconposed by the after heat. Thus, in case of the cooling by water
and the | eaving under the ordinary tenperature, there are problens in
terns of the nutrients and taste. Wen e_switching chanber 3 is quickly
cool ed, because the soft freezing is especially set to be about -7'C,

vegetabl es apdl50: 01 BLEIULCKLE ROLPAIGEASE 1B Wi eonigl ned In ¢ he

veget abl es so on are no ui ckl'y frozen, and there is no problem such

as freezing andego 0Bo1EHT t MRSwelbr] SwRBRSERLS ve@edukaldy £Q0l1ctsi de the

freezing ch Wever because the setting of the tenperature is

about - 180C, .} he, vageLablgsryalirnpR AR I RISV digedd QFeob1 &S| hah.

because it is possible to s ime of quickly freezing through the

Lemperature goRLEORLEE Erokleks ROSSIYiA iy MdeNtzdopdm & riasubel 0
frozen. In case that the oogs are apt to be frozen, ten nmnutes are set

as exenplifigdq; dedishl ay1cdeyisCacdRdd®s shdisale Mt Sous, asdch as an
alarm after a lapse of the ten mnutes quick cooling. Therefore, the

cooling i s ngkcexsesshvely ther herteedhes t hougl,t He alaaemdss wescri bed for

notifying a termnation of a cooking by quick cooling, it is also - 30

possi bl e to shgnihgr boowpkell ang aheondaiaing 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
moisture 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 is
possible to set a time of quickly 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 cocking by quick cooling, it is also



refrigerating and freezing functions other than the quick cooling. Wen
signs are emtted for a plurality of chanbers, a type of the signs such as
a tone and the Ilength of the sound nay be changed. An exanple of a
procedure of a method of quickly freezing or cooling the boiled vegetables
will be described. As a prelimnary preparation for the quick cooling, a
chanber to be quickly cooled, for exanplgy the switching chamber 3 is
cooled in the range of the soft freezing tenperature. At first, the switch

for sel ectingoschipibet pSUBLACEEY. LArbABRSLAUIE QUtidlry 5 pushed to
S anper

sel ect the ching c 3. Thereafter, the switch for adjusting is

pushed to Se£§§%1§3§a§9£b bheezi-ag Apde runWiaR i@ thrd AHdH ehardeicR

beconmes the so reezing tenperaturé, wherein it is unnecessary to

prelininarilgoo?iﬁgarQNﬁénFQfgﬁﬁﬁéf@i@ﬂiEEéﬂb§6r3ahF§uEBQi%9fbffreeZing
tenperature. A nexT operation is perforned. The boiled vegetables are put

in the swt C@ﬁ&ﬁbé?éﬁbﬁf t3pel BEN thize s igWist Gucdorass el adddGarchatiper ,
subj ected to quick cooling in a control portion 7b of the tenperature

controll er 73enkfhpHghedet @cthanagyt ke dhsploaa.of the quick cooling to the
swi tching chanber 3. The switch of time (+) is pushed to display 10

mnutes. After tap @xAdids dihe gididuneoldha isetdondl ef eguidken the sound

alerts the conpletion of the quick cooling. - 31 1n use of the quick

freezing fungtkeBinit olrScooling the boiled vegetables will be
described.

As a preliminary preparation for the quick cooling,

a chamber to be quickly cooled, for example, the
switching chamber 3 is cooled in the range of the soft
freezing temperature. At first, the switch for selecting
chamber subjected to temperature control is pushed to
select the switching chamber 3. Thereafter, the switch
for adjusting is pushed to select the soft freezing mode.
Wwhen 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 guick cooling
in a control portion 7b of the temperature controller 7,
is pushed to change the display of the guick cooling to
the switching chamber 3. The switch of time (+-) is
pushed to display 10 minutes. After ten minutes, the

quick cooling is completed. Then the sound alerts the

completion of the guick cooling.




possible to cool the boiled vegetables without mssing the nutrient of the
vegetables within a tinme shorter than that for cooling the boiled
veget abl es 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 tenperature range may be
chosen, especially in case of the soft {yeezing tenperature range.
Especially, in case of the soft freezing tenperature range, there are

advant ages that ghe . cRObLifNGnRECANRK GYiddding Mamdtwinpyitthe refrigerating
chanmber, the vegetables are not” frozen wunlike the cooling by the freezing

chanber even,thougheatousehlf @hBObLALAcd QR detR IR iwidchand i poiveg of the
cooling is |n a level of the freezing. Decrenents of the nutrients fromthe

case of cool iAg ni,psh Rt Be EBEr k@Rl Ry Wit i¢oal adind rsicr tet asieant
cooling by a water or reviving under the ordinary tenperature are 4/5 of

vitan n C andpikt3rgf LBENgaR ehel RYiadieRistetlilidrerat vdrerotdienaopl i ng tine
is 10 mnutes, by reducing the cooling tine after heating, the decrenent
of vitam n Ctéﬁ eesthiketed to 1/2 in 30 mnutes and 1/3 in 60 mnutes. In
nost cases, a kltchen timer is equipped in a kitchen. However, the kitchen
timer is frequengyttsedh ther seanimg faramipunt3 nis asébi tonget the.
Therefore, if - 32 it is possible to set the quick cooling time
exclusively 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 qguicker 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.

Tn most cases, a kitchen timer is equipped in a

kitchen. However, the kitchen timer is frequency used,

for example, for counting a boiling time. Therefore, if




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 -70C in use of an ordinary kitchen tinmer.
Incidentally, in case of setting to quickly cool, it may be inforned that
the preparation in the freezer for recejying foods at the soft freezing
tenperature after automatically quickly cooling and switching to the soft

freezing tenper ss {91 €X3MPLE, thBeqRt BRAEBb QRGTRY meb @S RSN Py
di splaying in the I Splay portion 7a o? the control panel 7, and by

soundi ng. Thg,pr | 985 Bor COPRLELEYWNEBoR 188t FliaRalRt Wi dise obt ai ned.
When a (kxi¥é£ %P@%g%iggfgroﬁhtting&thg foogsla%d so on into the

preserving c pperathony of usbar t WRgrkdyCaunkatdie hdit okodf r eezi ng
tinme is condﬁ%?%ﬁéeiéggrd?ngly, i? Fs possibleyfo cool with | ess change in

tastes and |gSg-kOBpiRE tBE BBt EhePLEnkd.auienaveeal by pefterned. Further,
t he above-nentioned soft freezing at about -7'Cis used, an ice cream

which is diffigilsrteomakectibelhaneoavest bbralinhbaerziyg tteanheic’s, can be
easily made. Conventionally, it is necessary to taking a m xture of a

dairy cream .sypahy €88sti8Adc8§0apBueUt-7ef iheubeeeEi Ag oghambaety by several
ti mes and whippling these. However, in the present invention, it becones

unnecessary tor¢énke 8Pmer33 ice creamout of the freezing chanber, i.e.
t he soft
Incidentally, in case of setting to guickly cool, it
may be informed that the preparation in the freezer for
receiving foods at the soft freezing temperature after
automatically 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 control panel 7, and by sounding. The preparation is
completed when a set temperature is obtained. When a
door is closed after putting the foods and so on into the
preserving chamber, an operation of starting to count the
quick freezing time is conducted. Accordingly, it is
possible to cool with less change in tastes and less drop
of the nutrients is automatically performed.
Further, the above-mentioned soft freezing at about
-7°c is used, an ice cream, which is difficult to make in
the conventional freezing chamber 5, can be easily made.
Conventionally, it 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




freezing chanber, having a bit high tenperature of about -7'C, whereby a
job becomes easy. For exanple, when as nuch as 200 cc dairy creamis

whi pped for about 8 minutes, as much as 200 g syrup, conmercially
available, is put into the dairy cream the dairy creamand the syrup are
lightly mxed, and thus obtained mxture is quickly cooled by about 3
hours, an ice creamof a certain type _i§3n§de. Thus, by cooking to freeze
at the soft freezing tenperature in use of the quick freezing function, an

ce ot eam canobe-magie it Bel ens o MG IuEfler han dSUale sdbthough I

IS necessary 10 I inuse of the conventional refrigerator, because a

fat in the dairy, ;GLeRRbiReR0t phLAZEN Alo@biign Tdmosimalimess bobhe ice

cream i s mai ntarned: gustatii on of hurman ki nds becone sensitive as

a_temperature,is Ngh. g 4 Coo£! EallbnBRdacY { Nebhee 2ahb1LI eRREATAG! about

-7'C, nmakes a’hune | ness fn-conparison Wth an ice cream
made at a tﬁgggr? UbB 00k 3 ieye et A QUg R oY Dhostig@rmindtes,

reduced, wher e anount of Sugar can be reduced, and it is beneficial

in heal th. Herehobargs bhe §xaRhe Ofccwididikh e dwstiRgorad idhsueoolin
tenperature range has been %zscri ed so that ahﬁesert such as gﬁuice crgam

beconmes sof t jwtEheHE Aaid¢VicGRahOr oM RRiing, afkkan Wiidpilng ©peiptasa in use
of the refrigerator, a conservative food is deliciously cooked froma

state that ajfghcily RAkel,0ze@ thu¥ ob¥esieb mixtway idaguickEnl thy hone

made ice cream
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

coocked from a state that a fat is not frozen.



is easily nade. Further, there is an advantage that a delicious desert is
made at a | ow cost as a business because a sugar and so on can be reduced.
Figure 6 illustrates a cross-sectional view of the sw tching chanber in
Figure 1. In Figure 6, nunerical reference 1 designates the refrigerating
chanber; nunerical reference 3 designates the sw tching chanber;

nuneri cal reference 3a designates a case,for storing a food, the case is
equi pped in the switching chanber; nunerical reference 3b designates a

col d heat storaggeeliaks HQCULA Q@ PULLMIBHIEGEE RhasNhecEWELERINT
chanber 3; nunerical reference 4 designates the vegetable chanber;

nurrer i cal fei%fsggﬂ}ZmQa%i.gnﬁ&ﬁéhée, exhavst i sPant advemnageon i upper
portion of a back surface of the swtching chanber 3; numerical reference

13 desi gnat e§e 80 blikakesRett ilomprR it the ke adBsh£ahes6f erence 14
designates an I ntake port, forned on a |lower portion of the back surface

of the sw tCBéeauQEaabghﬁa:r RWBHC AN dRf Henamliedlesi gnates a warm f ood

newy stored in a swtching chanber 3; and nunerical reference 16

desi gnates a coolrgduir@0d pnAiuSteStDIekbdd-sberisnal chiag chanher 3.
| nside the switching chanber 3, the case 3a is installed. The heat storage

tray 3b is ipggtabhedg enhh®ercdse Fguren i .he Ihaek gauief #Ge ramdmi el | i ng

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

35 cool er 8rapdreapt hydekdghaned tare defoatepsi-atliey cdumber ;
numerical reference 3 designates the switching chamber;
numerical reference 3a designates a case for storing a
food, the case is equipped in the switching chamber;
numerical reference 3b designates a cold heat storage
tray, located on a bottom surface of the switching
chamber 3; numerical reference 4 designates the vegetable
chamber; numerical reference 12 designates an exhaust
port, formed on an upper portion of a back surface of the
switching chamber 3; numerical reference 13 designates an
intake port formed in the case 3a; numerical reference 14
designates an intake port, formed on a lower portion of
the back surface of the switching chamber 3; numerical
reference 15 designates a warm food newly stored in a
switching chamber 3; and numerical reference 16
designates a cooled food previously stored in the
switching chamber 3.

Inside the switching chamber 3, the case 3a is

installed. The heat storage tray 3b is installed in the

case 3a. On the back surface and a ceiling portion, the

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



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 cool er
fromthe intake port 14 on the lower portion of the back surface of the
switching chanber. Al though the two exhaust ports 12 are |ocated, the
nunber of the exhaust ports may be one or three or nore. Further, the two
exhaust ports nmay be |ocated on the ch%gng portion. The food 16 is
previously stored in the switching chanber 3, and the food 15 is the warm

food. In a gcgpyspt ogaly LeaRniguenanam fRods darnditied Medicatelol  stored
in a refrigerator because a tenperature inside the refrigerator is

i ncreased ang;{eppgfiat uhes cakePnavi Quslas skhasiggedbdoads tife atgsé nfreased.
However, in case that cooked rice and so on are left, it is possible to

clear a tablgeifinthReCpoked 1 68 GAFRE SIRIEhdd gt idefst geiatoasén a
warm state. Wien it is necessary to |eave the cooked rice until it is

cooled to a ggrtahn rexienk td the YMIHITEdOrgas tieltdlee mort t1avway or
such a work rmakes a person nervous. |If the person wish to go out, it is

necessary totkeepoaesUbbirtiont dfi hebefarie sigdiang: et .ty swinghing qui ck
freezing function, it becones possible to cool the warmrice to a
tenperature sHhinBbke ADthkaghi nhet heor exhawsthipprast il2e agieoritceratidyhn t hat
in case of cooling the warmrice at an ordinary tenperature - 36 w thout
spoiling a fend vahber sifclthas existantchpordys anay 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 focd. In a
conventional technique, warm foods are not immediately
stored in a refrigerator because a temperature inside the
refrigerator is increased and temperatures of previously
15 stored foods 16 are 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 is necessary to
leave the cooked rice until it is cooled to a certain
extent, it is sometimes forgotten to put it away or such
a work makes a person nervous. If the person wish to go
out, 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




heat of the warmrice. Further, by using the heat storage tray 3b, the
food value is nmaintained, and the <cooling tinme can be reduced. Meanwhil e,
by using the quick freezing function for cooling to store a neat, a fish
~and so on, although food values of these are not spoiled by their heats
unlike the warmrice, a drop of the food values can be prevented by

qui ckl'y cooling, nanely by, in this caseygnmaking tenperatures of the neat,
the fish and so on pass through a maxinumice crystal tenperature range.

However, in ﬂQHBQtG_stELE&h@abi Fookhiva 1ehodivintas avheratdie, ey naf ood 15
is stored and the switching chanber 3 is set to quickly cool by the

tenperature gagtr gkl ehe’wart ¢Qeked Rirchserseny lkamgt hdeeRayst port 12 so
as to quickly cool the food 15 from an upper portion of the food 15,

whereby the fegdabs dirboctby ¢oel edday valud riecaimeolneay, famettiea of the
heat storage tray 3b. In this case, a setting time for the quick cooling is

preferably lcthioHght2mbBouas RPecavsicdae warm food is stored. Depending on
t he seasons, for exanple in sunmer, the setting tinme is 3 hours. Requisite

times are set toMe@uwdllle, cagl Jsdeds tasefhiork tiwesehspnsunt ebprr abur es of
the foods, a quantity of storage, final cooling tenperature, types of the
foods, and secebinghesestbegUiaSideatt,i ref iy dvel nenom zedl thowgh food
m croconputer of the refrigerator. - 37 |In order to pronote the quick
cool i ng, thevexhassbf these are not spoiled by their heats unlike the
warm rice, a drop of the food values can be prevented by
gquickly 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
quickly cocl foods based on the seasons, temperatures of
the foods, a quantity of storage, final cooling

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

requisite times may be memorized in a microcomputer of

the refrigerator.




port 12a is located on the ceiling portion of the preserving chanber 3,

t he exhaust port 12b is located in the back surface portion of the
preserving chanber 3, and the exhaust port 12b is located in the back
surface portion of the preserving chanber 3 to supply the cooled air into
an entire inside of the preserving chanber 3. Hereinbelow, a case that a
warm food is stored in the preserving chpnber on a side of the door and
started to quickly cook this is described with respect to a cooled air

circul ation. Therf,09¢des ¥8i Primee@ ethebyniiftk eadiethg Aithd reshatietexhaust
port 12a, located inside the preserving chanber on the door side, and a

warm air, egb%eﬁzsr%! i Beavaahoete ke illimgdipairelibrs wkethd rom the
i ntake port 13 located inside the preserving chanber on the door side and

send outsi de?}QEeP{rQﬁér ¥hasbekanhethe Themefer @ortha 2 e dustatedoird food
is seldomsuffered froman influence of the warm food. Even t hough t he

food storedihh BadRPEUr8hckhporefibngefatdle s ey iand dHwmntiy exhaasé port
12b | ocated in the back surface portion is clogged, the cooling air is

sufficiently-aupekhadstr poirtt hebexkadstaped ih2ahen Hawk ceitfiawe porti on.
The heat storage tray 3b will be described. Al though the heat storage tray
3b is illustpatedohyod hatchedseporitigorhamberutiertcsmibgplys o necdobedund
the hatched portion, the outer shell is constructed by a tray nade of, for
exanpl e, al ugiputmtdhant bhtkmressnsiidehefhede presapyi3s dpmrer s3severa
mmor nore, for exanple about 5 Mm A
Hereinbelow, a case that a warm food is stored in the
preserving chamber on a side of the door and started to
quickly 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
stored in a depth of the refrigerator is high and the
20 exhaust port 12b located in the back surface portion is
clogged, the cooling air is sufficiently supplied from
the exhaust port 12a in the ceiling portion.
The heat storage tray 3b will be described. Although
the heat storage tray 3b is illustrated by a hatched

portion. An outer shell is formed around the hatched

portion, the outer shell is constructed by a tray made of,

for example, aluminum. The thickness of the heat storage




nmetal 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 thickness 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 given heat away and store the heat. By the heat storage agent
3b, when the warmfood 15 is stored in gge_refrigerator 3, the heat of the
warm food 15 is taken away by the heat storage agent 3b to thereby

prevent an exchangesokeoheadh 1bahesn ridie Wardp faaduind dwut colgnf ogd 16,

previously stored. By pushing a quick cooling button, the conpressor and

the fan are gaerat gdvWinhhal dege Rt itk RindWLkive COSAt t B€orage
refrigerator. By setting the quick cooling, because the cooled air 1Is sent

to the swtchiBgcchanber a3 ah1QRd Nt hird YeiddesHf iy 088, ugedar m air
around the food 15 heated by the food 15 is imediately returned to the

cool er 8 throyHgheatingfi Rhakedpar isthhagsheirhit | empetalswr @heftHiskrsadd chi ng
chanber 3 and the food 16 are prevented fromincreasing. Therefore, even

war m f oods cam hecbhweditabelay. strered d mbdie 0.6 mmgeradat 6 t bloaduetedf and
wi thout affecting the other foods in the refrigerator, whereby a | abor
time for hoyge hehdi ng @@n ke aredlicedhiantdehheseoiragen sgfdracthds a an
aspect of nutrients as described above. In cases that the quick cooling is
pronot ed, anfluactidf offoadkiag rg od verghdasanmperaat el asitbs® oineaheatt or ed,
o By the heat storage agent 3b, when the warm food 15 is

stored in the refrigerator 3, the heat of the warm food

15 is taken away by the heat storage agent 3b to thereby

prevent an exchange of heat between the warm food and the

cold food 16, previously stored.

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

is sent to the switching chamber 3 along with a storage

of a food, a warm air around the food 15 heated by the

food 15 is immediately returned to the coocler 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




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 time is set to quickly cool to the
set tenperature at time of storing the foods, whereby it is possible to
qui ckly cool the foods. Further, by Ipc$gipg the tray in the chanber set
to be a soft freezing tenperature, the tenperature of the foods is not

extremel y | opgLetLg: ASSUT 63 31 SRERLY Ak 3 PRERORSKEN arh gl d s diand

touches the g t storage tray 3b for directly cooling

s Tocated o i fih! £RagUELALEiRing theOhall LhOragaSagthe (hidd itha space

for easily storing the For exanple, the heat storage tray 3b

may be |oc i I h I amiSd10r agreaq t
3b may be ngégglggigg?ggs%geeégggEgghtgn%%?% %?g gOFEEﬁFQ??i po#?ion toray

use. AIthoug@héhgogygﬁk%%rcggkgng EBQQtEgndfgdwgaﬁidyugjpdggﬁiﬁhthe case
3a of the swtching chanber 3, an independent quick cooling chanber nay be

formed as a .ghoglershapheexndietqpbshk o RO pPhianker ficr Wwehing ftlae size
and a height sufficiently accomobdating a pot and a dish being large to

fSOfTE extent gsgakul Iyn& Q%@ic\!]edr_-:odflliﬁ@etiméyifsoﬁﬁ'tngoaqulilaMQr cloani g dual
unctions of cooling and heating, it becones possible to informa - 40
user a conpl ghk0Bebf tanMpekat0eki G @rirkeati rEordely ndiebyfoods, whereby
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 regquisite portion to use.

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

Further, by forming a chamber having dual functions

of cooling and heating, it becomes possible to inform a




detecting a tenperature of the food by an infrared ray sensor, conparing
with a set tenperature, automatically selecting whether the food is

qui ckly cooked or quickly heated, and sounding a sound generator such as a
buzzer when the food beconmes a desirable tenperature, in case that the
desirable tenperature is set by the user in a tenperature controller 7.
Meanwhi l e, the refrigerator may be a pn&&ipe for this exclusive use having
these functions. In the convention technhique, the user hesitates to

select chamigle, h%V& fLighent LATRE 2buihg idt WHAML A dondihg syored

According to i rese I'nventio t Dbeconeés possible to freely cool or

heat by setgaﬁg?%%%g%pglg?ﬂséhégpkg heMReat YRt B%jéﬂkﬂﬁygafgda¥§?nditiOn

of the food n ood is in the set tenperature w be

descri bed. | 7.} - = [ | o\ f ' |
%%%%EP cbﬁP%¥?%§s§%§ﬁpE'9%% F@d@%ﬁ&mﬁﬁﬁ M d il e a chnber  of

the refriger Descr nunerical references simlar to those

| lustrated {4y FLOUEE fnbEnelTLhbCEootTR! ifaliigf Aicileal 1k dpsigrBy es a

heater. Nunerical réference 20 designates an infrared sensor. Wien it is

required to pEke.an L6& shEamiag heEBend Weterddmblaudorasad ivgzzéor
exanple, the tenperature SU|tagIe for eating is set to be -100C by the

tenperature gRE4LT PhbeEodd BREohBE BCdeslieamllakainpitataire t him fegeai ng
chanber is inserted into the switching - 41 chanber 3. Because the ice
creamis stofgfti fhéh@esirable temperature is 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 technique, the user hesitates to
select chambers having different temperatures, in which a
food is stored. According to the present invention, it
becomes possible to freely cool or heat by setting a
single desirable temperature.
A judgment of a condition of the food whether or not
the food is in the set temperature will be described.
Figure 7 is a cross-sectional view of the switching
chamber of the refrigerator. Description of numerical
references similar to those illustrated in Figure 6 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




freezing chanber at -18 C as a result of a detection of a tenperature of
the ice creamby the infrared sensor 20, the m croconputer judges that the
tenperature of the ice creamis lower than the set tenperature of -100C

El ectricity is applied to heaters 19 |located in the ceiling portion and
the bottom surface of the switching chanber 3 to warm an inside of the

swi tching chamber 3. Wile warmng, the tenperature of the ice creamis
detected by the infrared sensor 20 to check a difference fromthe set

temper at ur e. . N1 o dYIRChedl, LAMPEES WeakeLOBEordd Gn Ehel s infor ed

by a buzzer. tion 1s not limted to an infrared and may be a

mcrovave. 1. 45 I%$%$§ﬁ£ Lpatghe J0fL ared, sENSPr 528 PREERLES oFt 4 ONlY

a required tine, e Infrared sensor 20 may be constantly operated

or operat ed \hy5. P edet e fi pRE itbNBrehfiChgerhal inerahed iserisor expljired to
make beer a tenperature suitable for drinking, the tenperature suitable

for drinki ng?ﬁé $ELrbCohSuBAE j88gekhenheet his teimprealtedd RO tihe syt ching
chanber 3. If the beer, stored under a roomtenperature in a simlar

manner to that,described, abays LRe200€ ckhgeFatieeomrutan iudges that a
cooling operation Is necessary based on a difference fromthe detected

tenperature, gpesfPLOBeyhes 8ppLiAE epehabiemrsunbi llddagedetiectste t enperature

equals to the set tenperature, and infornms by the buzzer after a - 42

predet er m negeil kg fpoAtibR efdakthzebostamhe sandagestodt €he switching
chamber 3 to warm an inside of the switching chamber 3.
While warming, the temperature of the ice cream is
detected by the infrared sensor 20 to check a difference
from the set temperature. When the detected temperature
becomes -10°C, it 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 required to make beer a
temperature suitable for drinking, the temperature
suitable for drinking is set to be 6°C, and the beer is
inserted into the switching chambef 3. If the beer,
stored under a room temperature in a similar manner to
that described above is 20°C, the microcomputer judges
that a cooling operation is necessary based on a
difference from the detected temperature, performs the

cooling operation until the detected temperature equals

to the set temperature, and informs by the buzzer after a



that the detected tenperature is closer to the set tenperature. In the
above exanple of the ice creaminside the swtching chanber 3, the ice
creamis heated to the tenperature suitable for heating after thawing. A
simlar effect thereto is obtainable by changing a tenperature setting
froma high side to a low side. Further, if it is necessary to quickly
conduct the above operation, it is pO§si le to quickly freeze or cool by
pushing a quick freezing switch or immediately heating foods and so on by

pushing a sm@%&&eé%fmﬁngaiEEer§EbﬁgthE9@%bEQﬂze@5é%ﬁﬂgiiﬁﬁhatéﬁhte

refrigerator~according to the present invention has advantages that the

temperature . f0si dpot BerLELLhOREALRE¢ARDE R Seo houdent
tenperature ¢an bé easily checked and set, the setting is not erroneously

conduct ed be i,l.dren and so on can not easily play with the
refrigerator?ggégr%g%ds can be prevented from being frozen and rotted.

Further, becauseriit i gaSY el @:xaheak R dNNRIAid¥dan aindid@ eheopeni ng
and closing the door, a way of using the refrigerator can be taken care

of, for exa”@%?t%ﬂ?ng_t eARRLakURe ichel NekeaseGnby ORI ofo titee door for a
long tine, and there is an effect of saving energy in an aspect of the

usage becausgearBLRHL et SIREEALY & c0Mebdlind & feasSidHeviiesi d@s preserving

capability. - 4 Further, because the structure of the refrigerator
similar effect thereto is obtainable by changing a
temperature setting from a high side to a low side.

Further, if it is necessary to gquickly 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 quick 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.



I's seldom broken in a daily use, the refrigerator can be used with a
relief. Further, it is possible to set the quick cooling function for a
required tine, a labor time for house holding can be shortened by
utilizing the tenperature range of soft freezing, a nutrient of the food
can be prevented fromreducing, and a taste can be maintai ned. Although
the tenperature controller 7 is attached,to_ the door of the refrigerator
1, it is possible to separate the tenperature controller 7 as a renote

controller. If the remte @gd%'&ﬁeiécﬂ%m@n@é ghedrfkREEerstt as a
so on of the ki

wor ki ng space an tchen, which can be observed while

working, it ii%ﬂ%%g?om SricketReCk (e Y MOl G Chke £004d Aok NBan be

t enper at ur e, on wthout looking at the refrigerator. Further, the
tenperature of & :&f 14 genated. can be set by the renote controller
W thout going to the refrigerator and with staying apart fromthe

refrigerator. Negd|,89%40 SAYis Ih8ds bR resmé e CORET ghliek, cwbighgcan be

detached from the refrigerator, may be controlled in a state that the

renote contr@llen jich #dragheddia die vild,| gerpisyr dhee £&FOh6usentrol ler
may be operated using an infrared signal or a radio signal, In the next,

i nformati on @f1idieg &far Y alfyrtEed &y hakin 2 thdythé ofeepanpterea

connecting method illustrated in Figure 8 Figure 8 is a circuit diagram

in case of - r4dhgalTMGoEY FRRA IR ta frartsimpt Yoot Bbedtean pewer to
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 remocte
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 is a circuit diagram in case of



the refrigerator as a conmmunication nethod. In Figure 8  nunerical
reference 22 designates a control board of the refrigerator, connected to
the lanp circuit through a mcroconputer 21 and a comunication interface
24. The comunication interface 24 is fornmed by, for exanple, the

communi cation nmethod 25, a nodul ating and denodul ating neans 26, and a

coupling neans 27. Further, nunerical wrgl&e[ence 23 designates a controller
comuni cation interface 28, "a m croconputer 29, and a nodem

30, the cont thﬁggi gftngcafi%%dirt 3, oUl 40, 10l afh  dindagr; ofpsagh form

i ncluding a

Nunerical refere

reference 32thget§'§gggb%§a 0¥ GE LB ic NG WBHHER! gl %{i‘%ﬂ.&ee E:¢)

desi gnates a por ( _
M croconput efymbr@cald re®Bi-elledBaNNeLPHARE 4 dhe-JefddHet abprenihe

andy phone. Nunerical reference 21 is

m croconputer nmenorizes an operation control and the information, e.g.

tenperature, (LRe; §Eake o2 LRENRIted &GN Wahp NGO Othudiiea
refrigerator. Nunerical reference 25 designates the conmunicati on neans,

which configurabesmauteadnall GHdG (@InRarAMYh a fpmik of4. t heweont rol
means, selects receiving telegrans, and comuands the control neans 21.

telegramis sgh@ARtheabhy i8@RIFHINP Ofi A FARMERT Dryadd@SSexd@mplecetNer s

address, and a content. Nunerical reference 26 is the nodul ating and

denodul at i ngcaRANSicHRiicoh mediloal % ,- dmodulditgiricplargl ghatoduint thg cont rol
means 21 into an

means 26, and a coupling means 27. Further, numerical
reference 23 designates a controller including a
communication interface 28, a microcomputer 2%, and a
modem 30, the controller is located in an outdoor or an
indoor of each form. Numerical reference 31 designates a
telephone central office; numerical reference 32
designates a service center; and numerical reference 33
designates a portable handy phone.

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

is the modulating and demodulating means, which modulates

esignates a telephone central office; nunerical

t he

The



anal ogue signal. Further, the nodul ati ng and denodul ating neans nodul at es
an anal ogue signal fromthe Jlanp circuit or an electric power line into a
digital signal. A nodulating nethod is, for exanple, an anplitude
nodul ati on method or a phase nodul ati on nethod. A communi cation frequency
band through a lanp circuit is 50 kHz through 450 kHz in accordance with a
| aw about el ectronagnetic waves. The coggling means 27 is a circuit

i ncluding a transforner and so on, mhiéh rings the signal fromthe

control meang %ﬁgl@ Hh%l am ?ESH“§ &t Ofﬂﬁg&ﬁécszMﬁEo|lne Furt her,

the signal in anp rcuit r'ic pover - TineiTs 2¥aken out and

transmtted %ﬁaﬁgg %OQH %]lneagargﬁeﬁAIEggu%_ A6 a%_ Qﬁ} the lanp circuit

is used as t mruni atlon nmeans een escrl d, "an effect simlar

thereto is Ogéﬁggﬁﬁ%&%eﬂxe% % ‘n{éatﬂl%eéesa’%% %aﬁ@rar%{%ﬁgﬂ gxbat g

t el ephone an communi catl ons conmuni ca I ons,

satellite coupuni-GaLL,qQRs 3nd SQ Qe ik ngoifeizfﬁafné %Eé‘d% Og£@ITEY{ cat i ons

or the infrared conmuni cati ons are used € ‘communi cati on” nmeans, by

equi ppi ng thglgﬁg‘ﬂ'.”'ﬁaﬁlbﬁﬂléﬂiﬁ?fﬁ%‘ﬁhgé har _ sbe esadi LN cat fons or

the infrared comunications I n the controller I's judged which

conmmuni cat i 0gmph Bt GHEAGS ARSI M Hd (! %rﬁ{%@fm@d&ﬁééﬁbﬂ REuhpaent
usi ng both of F he radi o conmuni cations or the'infrared - 46 conmunications

and the | anpaCkbmkthica¥en GHldpRNcy@Bh@ through a lamp circuit is

50 kHz through 450 kHz in accordance with a law about
electromagnetic waves. The coupling means 27 1s a
circult including a transformer and so on, which brings
the signal from the control means 21 in the lamp circuit
or the electric power line. Further, the signal in the
lamp circuit or the electric power line is taken out and
transmitted to the control means 21.

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

In case that the radio communications or the
infrared communications are used as the communication
means, by equipping the communication interface 35 for
the radio communications or the infrared communications
in the controller 23, it is judged which communication
interface corresponds to telegrams of a certain equipment

using both of the radio communications or the infrared



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 pnments by the mcroconputer 29 in
the controller 23 through the communication interfaces 28 and 35. Wen the
internet is used as the communication nmegyns, a device for connecting to
the internet, such as a nodem is built in, for exanple, an inside of the
door, and a coémitDEat Donsehhdnghanlaspnesricon tWidohmuie datieymst sandl aso on
is located at a portion enabling an operation of the nonitor and being in
vicinity of #deubants mbtchied tborhedsefvike deorteandpraeid uwdieng from t he
door. By locating the nonitor in the vicinity of the hand, a protruding
portion of thers&isle ehhadd phbkesas3a gpardhat, whem af copmahdgitkhe door,
whereby the nonitor is prevented from bei ng damaged even though the door
strikes agaterséivddtAcbmrstBachBeasigaenwakhtewhéreland lvhe pefrruagereaat or havi ng
high reliability is obtainable. The connecting portion with the tel ephone
|l i nes and t HearnBPNphénaed3nmayp Aotmabeelroedtived sien thieredoor aandtentbecf ocat ed
on a back surface and side surfaces of a refrigerator body as long as the
connect i on ishaotonmand| &éd. tamenitakdr sberandeuds edpsinpemtes hy ddwm r ol
board for 'other apparatuses, which controls an operation of the - 47

ot her refrigeterorempnbes| 88t incthppioatsed lerhe@s tthaeugh the

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,
ig built in, for example, an inside of the door, and a
monitor for setting an connection with the internet and
so on 1s located at a portion enabling an operation of
the monitor and being in wvicinity of the hand, which is
formed in the door and protruding from the door. By
locating the monitor in the vicinity of the hand, a
protruding portion of the secure hand works as a guard at
time of opening the door, whereby the monitor is
prevented from being damaged even though the door strikes
against obstacles such as a wall, whereby the
refrigerator having high reliability is obtainable. The
connecting portion with the telephone lines and the ISDN
lines may not be located in the door and may be located
on a back surface and side surfaces of a refrigerator
body as long as the connection is not troubled.

Numerical reference 34 designates a control board

for other apparatuses, which controls an operation of the




the refrigerator such as an air conditioner. By virtue of the
above-nenti oned network system the follow ng services becone available. A
mal function of the refrigerator is quickly recognized by a regular
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
refrigerator does not cool, and a satisfggtory service of constantly
checking the refrigerator by a naker can be provided. A retail shop

contracting st AerstQekatapschgaketBetstieckppnd sgRldsy eyrippiteaent s of
goods directly to a hone. Further, it becomes possible to check a content

of the refrigesatofrifethechosBhHr 8 adnadut Sbod@i®fi dritg home by a personal
conput er, a personal ~handy phone, and so on and buy necessary itens.

Goods, stored ifytherswet e BEeCRBNV-meed PRS IrHREb Y sfdead] nghen the
norning and thawed by a tinme of returning the hone through a personal

conputer in gy payshgesetvibes bedbmet Beapeasaral handy phone, and so on so
that the tenperature is set to be in a chilled state for thaw ng.

Further, in caseathal fthettibhe odf takr indfidgidratame d squiiddenl y changed
and other cases, it is necessary to change the previously set state. The
setting can Becogasiéy bhaagedghiam thechihsi d¢ af riumeivgmedndithieon
per sonal handy phone and so on. As described, operations, which can not be
generally - 483 temderaedrbyddirnect| yhaccrefsilngra ticef tiydartat creriohe can
center. A customer need not to reguest a repair after
the refrigerator does not cool, and a satisfactory
service of constantly checking the refrigerator by a
maker can be provided. A retail shop contracting about a
stock can check the stock and deliver supplements of
goods directly to a home. Further, it becomes possible
to check a content of the refrigerator in the home from
an outside of the home by a personal computer, a personal
handy phone, and so on and buy necessary items. Goods,
stored in the switching chamber, can be stored by
freezing in the morning and thawed by a time of returning
the home through a personal computer in an outside of the
home, the personal handy phone, and so on so that the
temperature is set to be in a chilled state for thawing.
Further, in case that the time of arriving the home is
suddenly changed and other cases, 1t 1s necessary to
change the previously set state. The setting can be

easily changed from the outside of the home by the

personal handy phone and so on.

As described, operations, which can not be generally




be conducted froma location apart fromthe refrigerator, whereby a job by
a user is elimnated. By using the systemillustrated in Figure 8, the

i nformati on can be easily obtained, and the settings of the tenperature,

t he tenperature change, and so on can be 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_rgfrigerator according to the
present invention is that the display of the tenperature controller can be

easi |y obserygdauaRdgaBy @freReAYs aeRIalingN saned f ijealage, afod ean
tenperature controller are prevented. The second advantage of the

refrigeratorpaceghdiiBgedt @rbhe aPnesamt onNWeRHLOF rich il Adwer ipiperat |r e
controller can be easily operated. The third advantage of the refrigerator

accordi ng towhgggbgrgsgab bpvaniiser iis thaminktiesl possi ble to prevent the
tenperature controller fromstriking against walls and furnitures, both of

whi ch are | ocat egyai@ung the syefvenganaieitrabis fiourt iywey af agigeof the
refrigerator according to the present invention is that an erroneous

operation ofinkEbemherpar akur BeCcealkidyl ebtafiaedsxand e harsartonpoust
setting of a tenperature for a wong chanber, can be prevented. The fifth
advant age of thheteapergenatr taec aedipegatare 4fhartges prebet omvaaniloa i s
that the tenperature controller
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
erronecus 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 arocund 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




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

di spl ayed. The seventh advantage of the refrigerator according to the
present invention is that a mnute tenpefature control becomes possible.
The ei ghth advantage of the refrigerator according to the present

i nvention istﬁ%réggﬂg PLEXLPYSHY 1St ehed chR tRepeelitiaey At il Dok
a mrt100d IS

heat ed when stored. The ninth advantage of the refrigerator

according to_,the pggﬁgpi,eéﬁgﬁfgggenbys pbBat 1bhE nbeithied Midiiay Hdotion

excessi vel y tool ed. vantage of the réfrigerator according to

the present jgventjop i§ phatol@eds £anabeaau eieraltriorennd nconformit
wi th types o% t%e ?oods. Tﬁe 8Ieventh§égvaﬁtageﬁgfaiﬁg%fefrigerator Y

according to.}be REESENELhRYENLEGN is that it is possible to control the
refrigerator From a position apart fromthe refrigerator. The twelfth

advantage of therpgl ki gehahak a8¢eeediofy tHe rdTer iyeasertr i dventdbngi sot hat

t he preserving chanmber is automatically set to have a requisite

tenperature en80pre88dtt iAPeht i8nuser tdaes thet ddefplat gmeriadnref 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
thé 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 is possible to
control the refrigerator from a position apart from the
refrigerator.

The twelfth advantage of the refrigerator according

to the present invention is that the preserving chamber

is automatically set to have a requisite temperature




The thirteenth advantage of the refrigerator according to the present
invention is that foods are automatically rendered a cookable condition.
The fourteenth advantage of the refrigerator according to the present
dinvention is that the tenperature of the refrigerator can be set w thout
directly accessing the refrigerator. The fifteenth advantage of the
refrigerator according to the present_ ention is that cooling seldom
causing a change of taste and a decreneﬁ?yof food value can be

aut omati cal lqoperd otiede Jhgsskxhsen! Ropdxap! aoefbeka@uial f i gerat of

according t present 1nvention Is that foods are cooled or heated when
|t is necessary. pfbvigustienn Hnsaeaﬁtgg@ bieC tHeOnS fandetafig i ons of  the

present invention are p055| l'e I'n of the above teachings. It is

ther of or e 1 o, he, Lpgler SEQOEE NakeWbh Bl Tnybhie: 56068 Ehathgoamrendad cf ai s,

the invention may be” practiced otherw se than as specifically described

herein. .The, ét_el@afﬂé%gﬁsePédJapaes;ang@t eBhdARRlncat i on JP11- 255543
filed on Septe 9, 1999 and JP11-366517 filed on Decenber 24, 1999

i ncl udi ng speci f&gat Eglrteth@hNBdvehawyegs farthes WG afat dmcor por at ed
herein by reference in its entirety. - S1 WAT IS CLAIMED IS: 1. A
refrigeratoracopmpdisygngs eheopbdebent aaouAuliahonsl etatedhen a | ower surface
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.




of a casing accommopdati ng foods and so on, which are stored in a quick
freezing chanber, wherein a cooling air, introduced froma cooler, is

subj ected to forced convection between an upper portion of a back surface
of the casing and an upper portion of a front surface of the casing 2. A
refrigerator conprising: a cold heat tray, having a cold heat accunul ator
storing a cold heat, located on a bot t¥msur face of a casing, storing
foods in a quick freezing chanber; a cooling air exhaust port supplying a
cooling air into the-casing, and 3. Arefrigerator conprising: a
tenperature controller havi ngheATuh8t COATWED E8tting a tenperature inside a
preservi ng-chanber, and a tenperature detector detecting a tenperature

i nside the preservin% chanber, wherei.n when the tenperature inside the
preserving <ThanBerelgageEpE@ by MRE *°¢M¥er ature detector, is higher than

a, preset tenperature, the preservi n%ﬁchalnber elf onCQaC"lecQaeza”Qui“P&ébthe

det ect ed t enper aPuF8lRsPPBRe CERIN 1 3MPE prEEe™ éhperat ure, the preserving

chanmber is heated. - 52 4. The.refriger r rdi t3:Cidra3, wWherein
t he tenperat%?eaiﬁaﬁhﬁgp?8§8PVPgS%&h§n§§gE@c5% %Ogé?gsuiféb!e for soft
freezing. 10_S. Ajmethod of gpetati,ng 2 diefidegerator conprising steps of:

wherein a cooling air, introduced from a cooler, 1s

subjected to forced convection betweeh an upper portion
of a back surface of the casing and an upper portion of a
front surface of the casing.

5. A refrigerator comprising:

a cold heat tray, having a cold heat accumulator
storing a cold heat, located on a bottom surface of a
casing, storing foods in a quick freezing chamber;

a cooling air exhaust port supplying a cooling air

into the casing; and

3. A refrigerator comprising:

a temperature controller having a function of
setting a temperature inside a preserving chamber, and

a temperature detector detecting a temperature
inside the preserving chamber,

wherein when the temperature inside the preserving
chamber, detected by the temperature detector, is higher
than a preset temperature, the preserving chamber is
cooled, and when the detected temperature is lower than

the preset temperature, the preserving chamber is heated.




setting a tenperature inside a preserving chanber, provided for quickly
freezing, to be suitable for soft freezing, and 15 quickly freezing the
preserving chanber, prepared to be a preset tenperature suitable for
storing foods and so on, by a preset tine. 6. A nethod for operating a
refrigerator conprising steps of: 20 setting a tenperature inside a
preserving chanber; and blowi ng a cooli“ng 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 25 preserving chanber, is

hi gher than a preset tenperature. 7. A method for operating a refrigerator
accordi ng tq . Omienbefmheeeanorhaeccooling &pr Clgim on into the preserving
chanber, or the preserving chanber is heated by a cooling swtch or a
heating switch. wherein the temperature in the preserving chamber

can be set suitable for soft freezing.

10 5. A method of operating a refrigerator comprising

steps of:
setting a temperature inside a preserving chamber,
provided for quickly freezing, to be suitable for soft
freezing, and
15 quickly freezing the preserving chamber, prepared to
be a preset temperature suitable for storing foods and so

on, by & preset time.

6. A method for operating a refrigerator comprising
steps of:

20 setting a temperature inside a preserving chamber;
and

blowing a cooling air into the preserving chamber or
heating inside the preserving chamber, based on whether
or not a temperature pf foods and so on, stored in the
25 preserving chamber, is higher than a preset temperature.

7. A method for operating a refrigerator according to

Claim 6,

wherein the cooling air is blown into the preserving

chamber, or the preserving chamber is heated by a cooling

cwitch or a heating switch.




