REFRI GERATOR FREEZER BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates to a refrigerator-freezer. 2. Description of
the Rel ated Art In recent years, refrigerator-freezers for home use
are further increased in capacity and reduced in power consunption.
According to an increasing tendency to power saving, there is also an

i ncreasi ng need for realizi ngrpppetrsavyongrbyzgentriving a way of use of a
refrigerator-freezer by a user. As a method of solving such a
problem it is known to set the tenperatures of storage conpartnents
higher. It is also proposed to provide setting for turning off cooling of a

refrigeration conpartnnnt:ég%ﬁggyukﬁp%&e%gquﬁﬁwﬁN i cation Lai d-open No.
col d-arr

2004- 251515) . Specifically, -Channel"swi t¢ching neans for sw tching
a channel _of col.d ai an _switch a node for supplying cold air generated by
a cool er to BotH Fﬂ%tﬁﬁfﬁgyﬁpiﬁp5h t enperature zone conpartnent and a

freezing tenperature zone conpartnment and a node for supplying the cold air
only to the frd&f myasember@digrd Lrona edamsar thremt refidgerR&ceool i ng of the

freezer.

2. Description of the Related Art

In recent years, refrigerator-freezers for home use
are further increased in capacity and reduced in power
consumption. According to an increasing tendency to power
saving, there is also an increasing need for realizing
power gaving by contriving a way of use of a refrigerator-
freezer by a user.

As a method of solving such a problem, it is known to
set the temperatures of storage compartments higher. It is
also proposed to provide setting for turning off cooling of
a refrigeration compartment (e.g., Japanese Patent
Application Laid-open No. 2004-251515). Specifically,
cold-air-channel switching means for switching a channel of
cold air can switch a mode for supplying cold air generated
by a cooler to both of a refrigeration temperature zone
compartment and a freezing temperature zone compartment and
a mode for supplying the cold air only to the freezing

temperature zone compartment. When the cooling of the



refrigeration conpartnent is turned off, the col d-airchannel swtching
means perforns control to select the node for supplying the cold air only
to the freezing tenperature zone conpartment and not to supply the cold air
to the refrigeration conpartnent. However, in the refrigerator-freezer
in the past, when the cooling control is once stopped, even if the

tenperatUr%éﬁfﬂ#&%éﬁﬂ&@&%dﬁ&ﬂﬁ%&ﬂ?Gk;HQ&ﬂ@d<8IﬁﬁQjﬁp@dﬂalé¥¥Hr0! i's
st opped abnormally rises théreafter, the cooling stop state is continued

unt 1|3 USRndElAAsRs LA RELIRG: SThEharcouhen the £9010ng.RoRIAl 1S

stopped by m st ake ore the storage conpartnent ore
t he user nagices i t.. .SUMVARY OF THE | NVENTI ON It .is an object of the
present i et oL 20 1 i 4 il 1 01" e SFEH S HRTEHE L re
conventi onal technolo%y. There is prqovided a refrigerator-freezer
accor di ng t3°%%h SRS Rehrededc SRR &S fAGditAd B piifral ity of
di vided storage conpartnents; a cooler configured to cool anbient air and
gener at e cdlaf @migeradppin epnreintherst.or age conpartnents; an air duct
configured to cause the cold air generated by the cooler to flowinto the
st orage conpart mentes/erai rizv alhemeredfdjigstiang fivtes eonfing uwhed da tr,espect | vel y
adjust inflows of the cold air fromthe air

the cooling control is once stopped, even if the

temperature of the storage compartment for which the

cooling control is stopped abnormally rises thereafter, the

cooling stop state is continued until a user releases the

setting. Therefore, when the cooling control is stopped by

mistake, foods stored in the gstorage compartment go bad

before the user notices it.

SUMMARY OF THE INVENTION

It is an object of the present invention to at least
partially solve the problems in the conventional technology.

There is provided a refrigerator-freezer according to
an aspect of the present invention including: a plurality
of divided storage compartments; a cooler configured to
cool amblent air and generate cold air supplied to the
storage compartments; an air duct configured to cause the
cold alr generated by the cooler to flow into the storage
compartments; air-volume adjusting units configured to

respectively adjust inflows of the cold air from the air



duct into the storage conpartnments; tenperature detecting units configured
to respectively detect tenperatures of the storage conpartnents;
cooling-stop setting units capable of individually setting stop of cooling
control for the storage conpartments; and a control unit configured to
stop, concerning the storage conpartnent for which the cooling control is
set to be stheppedthy Hihe 2eoldgRycSh@p elchitrg wainbe ranflrewdef:ddeneol d air
into the storage conpartnment using the air-volune adjusting unit and stop

the cool i ng,Gant rQn@arfrathen thedLmeatuce tdeteliRg ruRht-coRls RyuUs!y
detects, for a fixed tine or nore, abnormal tenperature equal to or higher

than T11st SSIMEALD IR ANANGE L LU IUING he s sLL LAg AL, SiropPi ng

t he cooling rol, easé tHe contr sto

cold air into.the starage canpartnent by the air-volu dj ysting unit, and
ot f or m t ha RSO G g CEIC Tt 1 CEn @ Si5ar Stu S et hctEd byt ne
tenperature detecting unit returns to tenperature equal to or_|lower than
second t enpéCEtdE% SR FTTEd e 1% e ICOEH &R 1t e G @Pft@%@ﬂatt@r &top,

The above and ot her objects, features, advantages and technical and

i ndustri al csingsiriigandécofs toviags meaprizdmenit] |£dye Whetchethgndeocstioed by
reading the follow ng detail ed description of presently preferred
enbodi nment scoft ridie disnwent iten benmzermpepens bgerced icooddmaecttiopn awittthi nighe
acconpanyi ng draw ngs.
unit, inflow of the cold air into the storage compartment
using the air-volume adjusting unit and stop the cooling
control and, when the temperature detecting unit
continuously detects, for a fixed time or more, abnormal
temperature equal to or higher than first temperature set
in advance, even during the setting for stopping the
cooling control, release the control for stopping the
inflow of the cold air into the storage compartment by the
air-volume adjusting unit, and perform the cooling control
until the temperature detected by the temperature detecting
unit returns to temperature equal to or lower than second
temperature set in advance lower than the first temperature.
The above and cther objects, features, advantages and
technical and industrial significance of this invention
will be better understcod by reading the following detailed
description of presently preferred embodiments of the

invention, when considered inr connection with the

accompanying drawings.



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a front view of an
exanple of a refrigerator-freezer according to a first enbodi nent of the

present invention; Fig. 2 is a sectional view of the
refrigerator-freezer taken along A-Ain Fig. 1; Fig. 3 is a sectional
view of the refrigerator-freezer taken along B-Bin Fig. 1, Fig. 4is
a control block diagramof the refrigerator-freezer; Fig. 5is a
flowmchart for explaining an operation in the first enbodi nent; Fig. 6

is a flowhart for expl @&rpigig AheAeEchODE & $eeenteenbodi ment ;

Fig. 1 ig a front view of an example of a
refrigerator-freezer according to a first embodiment of the
presgent invention;

FPig. 2 isg a sectional view of the refrigerator-freezer
taken along A-A in Fig. 1;

Fig. 3 ig a sectional view of the refrigerator-freezer
taken along B-B in Fig. 1;

Fig. 4 is a control block diagram of the refrigerator-
freezer;

Fig. 5 is a flowchart for explaining an operation in
the first embodiment;

Fig. 6 is a flowchart for explaining an operation in a
second embodiment;

Fig. 7 is a flowchart for explaining an operation in a
third embodiment;

Fig. 8 is a diagram of an example of the configuration
of a switching compartment of a refrigerator-freezer
according to a fourth embodiment;

Fig. 9 is a graph of an example of a relation between
weight and a detected voltage;

Fig. 10 is a flowchart for explaining an operation in
the fourth embodiment;

Fig. 11 is a diagram of an example of the



Fig. 7 is a flowhart for explaining an operation in a third enbodi nent;
Fig. 8 is a diagramof an exanple of the configuration of a sw tching
conpartment of a refrigerator-freezer according to a fourth enbodi nent;

Fig. 9 is a graph of an exanple of a relation between weight and a detected
vol t age; Fig. 10 is a flowhart for explaining an operation in the
fourth enmbedinErfuirddidn BF IS svidicd@mamc@inpar ceeatPlog of rilie i geenfiogur ation
of a switching conpartnment of a refrigerator-freezer according to a fifth
enbodi NeNt ;freezer according to a fifth embodiment;

Fig. 12 is a diagram of another example of the
configuration of the switching compartment of the
refrigerator-freezer according to the fifth embodiment;

Fig. 13 is a graph of an example of a relation between
a distance and a detected voltage;

Fig. 14 is a diagram of an example of the
configuration of an operation panel in a sixth embodiment;
and

Fig. 15 is a time chart for explaining an operation in

a geventh embodiment.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of Refrigerator-freezers according to the
present invention are explained in detail below with
reference to the accompanying drawings. The invention is

not limited by the embodiments.

First BEmbodiment

Fig. 1 iz a front view of an example of a
refrigerator-freezer according to a first embodiment of the
present invention. Fig. 2 is a sectional view of the
refrigerator-freezer taken along A-A in Fig. 1. Fig. 3 is

a secticnal view of the refrigerator-freezer taken along B-



Fig. 12 is a diagram of another exanple of the configuration of the
switching conpartnent of the refrigerator-freezer according to the fifth
enbodi nment ; Fig. 13 is a graph of an exanple of a relation between a
di stance and a detected voltage; Fig. 14 is a diagram of an exanple
of the configuration of an operation panel in a sixth enbodi ment; and

Fig. 15 ismid meighart for explaining an operation in a seventh

enbodi nent. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Embodi ments of Ref rdigakatiqf Hirpezer s, acaeldidg - -tihe legsant Jnvertd on are

explained in detail below wth reference to the acconpanyi ng draw ngs. The

i nvention is f1Qf; dddndiGd % e AR Szl i S EROAISIRIY £ ca11y,
a refrigeration compartment 100 provided with, for example,
a palir of left and right front doors that is a double door,
an ice-making compartment 200 and a switching compartment
300 provided gide by side on the left and right under the
refrigeration compartment 100, a vegetable compartment 400
provided under the ice-making compartment 200 and the
switching compartment 300, and a freezing compartment 500
provided under the vegetable compartment 400. The ice-
making compartment 200, the switching compariment 300, the
vegetable compartment 400, and the freezing compartment 500
respectively include front doors. The switching
compartment 300 is a storage compartment for which
temperature switching is possible. An operation panel 5
with which settings for the storage compartments can be
adjusted is provided on the door surface of the
refrigeration compartment 100. Ag explained below, buttons
{operation unitg) with which cooling control for all or a
part of the storage compartments of the refrigerator-
freezer 1 can be set to be stopped are provided in the
operation panel 5. An insulation heater 42 for dew
prevention is provided in a partitioning section of the

left and right doors of the refrigeration compartment 100.



Fig. 1is a front view of an exanple of a refrigerator-freezer according to
a first enbodi nent of the present invention. Fig. 2 is a sectional view of
the refrigerator-freezer taken along A-Ain Fig. 1. Fig. 3 is a sectional
view of the refrigerator-freezer taken along B B in Fig. 1. As
shown in Fig. 1, a refrigerator-freezer 1 includes a divided plurality of
storage conpart nentsntSpecl fdsad dSura raf rdiganal iy omarddetr k-
provided with, for exanple, a pair of left and right front doors that is a
doubl e doory an d.gerimkifg, CAUMAAIRN- 200, and;a switeh ng conpar tarnt 300
provi ded side by side on the left and right under the refrigeration
conpart nment, 100, veget abl e .compart nent . 400 .provi de nder i.ce- maki ng
compart mentd‘ %O% eanom%cl%leeCrl SW ?tckhel rr%’ coon"f)%r en tp%b,ona%él%aq‘feraegegsleunfgfcace
conpartment 500 provi ded under the vegetabl e conpartnent_400. T

i ce- maki ng art et 20 1 9HE S 1 IR T T onpartie it B0 & He Hbl e
conpartment 400, and the freezing conpartnent 500 respectively include
front door stRerHer 2K tehi FRIPRBAFPET heEH0 308! i e maforigtRe alofgar t nent for
whi ch tenperature switching is possible. An operation panel 5 with which
settings f orompweristortadge) ©omparcmentiscadan Widradjast ed-lier pr osi dét: ot he
door surface of the refrigeration conpartnent 100. As expl ai ned bel ow,
buttons (ophrat ion auntds)emi I hthed clociooling contaral ior sald gnacgard  of
the storage conpartnents of the refrigerator-freezer 1 can be set to be
stopped ar ex@rovddedsighthe aperald atpanfl Qmp-dmsidatden heater, 42 for
dew prevention is provided in a partitioning section of the left and right

doors of th r.l geyr.at.d npar t. [

confi gurati ganr{ g%lft %@% I?C‘?ng&e%?la@ or%ﬁelz%%orlrﬁ'nsg ee%’plgkne%la\?\ﬁhﬁé T eafbec?veence to
Figs. 1 to 3 An air duct 4 is extended.in the up down direction gn the
rear surfactgi‘esicdjeoajieffft EHB T et o f eezcemdl.aplﬁ'ueqeéﬁradi?c 2 dit%ws t he
freezing conpartment 500 and the refrigeration conpartnent 100 to

communi cat EWHH eadF OtHAV145H ¢ hef B rCRIGT £ AT dderta that™®ool s the
anbient air and generates cold air supplied to the storage conpartnments and
a fan 2 (ammiandsiow iy wianplshaton sthe rearge i et ©f ditve t he
cooler 3 and circulates the cold air generated by the cooler 3 are

provi ded. Thayadedller ongred-tineentf adD @. arfe ammargehr fortlexdanpingyreasdde rear
surface side of the vegetable conpartnent 400. A conpressor 7 that

conpr esses A reftigerant is arfanged im 2 lower pafd on dihe feaf surface
side in the refrigerator-freezer 1. The cooler 3 and the conpressor 7 form

a freezing Gyilfe side I dhie J&frigarator-freezer 11, damperls, functioning
as air-volunme adjusting units that adjust volunes of the cold air directly

or indir ecta{rydt Téh%w&%lﬁia%gngéoﬁ{n%lg%?ﬂ ry duct_ 4 ﬁCdpcrloevi ded respectively for

the refrigeration co t he i'ce-na conpartnment 200, the

swi t chi ng compar t 300, and the vegetable conpartnent 400. Specifically,
for the refrigordt i oSO U0 Cof Porri QPRI o Lol Thdif Hanper

21 is provided at the upper end of the air duct 4. An inflow of the cold
air alr-volume adjusting units that adjust volumes of the cold

air directly or indirectly flowing in from the air duct 4
are provided respectively for the refrigeration compartment
100, the ice-making compartment 200, the switching
compartment 300, and the vegetable compartment 400,
Specifically, for the refrigeration compartment 100, a
refrigeration-compartment damper 21 is provided at the

upper end of the air duct 4. An inflow of the cold air



directly flowng fromthe air duct 4 into the refrigeration conpartnent 100
is adjusted by opening and closing the refrigeration-conpartnent danper 21.
For the ice-making conpartnent 200, an ice-maki ng-conpartnent danper 24 is
provided in an air duct 25a that allows the ice-making conpartnent 200 and
the air duct 4 to communicate with each other. An inflow of the cold air
directly flaweant fy oimdvienai fraucthed dint giudie 4 certmakiirg xedirpardmaenitor200 i s
adj ust ed by opening and cl osing the ice-naking-conpartnent danper 24. A
refrigeratiamcomesddrento faediptie Ral by8.ont ! Wi amaini cat es
with the refrigeration conpartnment 100 and the other end of which

communi cat g% i b,tNe yegetabl & compard A00, des Rnyisded Ji the

i ce-maki ng conpartnent 200. "The refrigeration-conpartnent feedback path 8

forms a ret i duct r the cold.air_ sent 1t refrigerati.o

conpart rrent&angﬁ%%%/m?rﬁte ?fcgdr)f FHATE S I rl%ﬁ eE'{r%:ow &@ﬁ’lﬁ i hleJl

i ce-maki ng conpartpnent 200., For the swtching conpartnment 300, a

swi t chi ng- (Qﬁﬁ)rrfg]ﬁ{e?fge 0 fhfert 28195 provilttied al%r%od?r]?peﬁ}i'e &fcﬁ'%r’cgnat al | ows

the swi tching conpartnment 300 and the air duct 4 to communi cate with each
ot her. An iR tofenthe? Colandi thaligigt tdur i [owich TR tdrd- vl tducadr i nt o
the switching conpartnment 300 is adjusted by opening and cl osing the

SW t chi ng- conpar t nent deipery 2. tHkheglef rd ige rdtraari-lgo riplartiment £ fae diec k
path 8, one end of which communicates with the refrigeration conpart nment
100 and t heiwtdhert endirafo Wrie hi commaiieatesps ttnde 2Magetaklde)wongar t nent
400, is provided in the swtching conpartnent 300. For the vegetable
conpar t mentyAQherviagetabl ercormay timRnt; danRel 23 g nesRactdugler provi ded
on the refrigeration-conpartnment feedback paths 8 in the ice-nmaking

comel LTt 200210 1e i GRS SSIPAIIRL 200 ) DHAOWEL e ool §
490 1,291 3k 4, DY SREN 08, A0, OIS e el e oL S

all ows the vegetabl e conpartnent 400 and the freezing conpartnment 500 to
communi cat W tHe st FE Forfel & rriET uct L Fort ih & B e sent
to the refrigeration conpartnent 100 by the fan 2. Al though not shown in

t he fi gur e candardernig-Adbhpart memvidiatham ddre becreiided darrariugnt duct
4. An inflow of the cold air directly flowwng fromthe air duct 4 into the
freezing caipgart mie 00 icgndiel cadjasited- theropeaatpbarid dsimgEdhes a
freezi ng-conpartment danper. The air-volune adjusting units can be units
ot her than ddiedanper shas: | B thedHils Lat ad) uSte i 0Mfe10ft tdie col d
air fromthe air duct 4 to the storage conpartnents. An 1 nsul ation

heater 41 isavinded i d g8, vegetall & compariieni,1400.21khe d nsulatdon
heater 41 is used to adjust ‘conpartnent tenperature to appropriate

: o]l j f - ! k 0
im0 the i o ket B8RSk HamEeRheR S LS ALY cven

freezing OEJﬂﬁéﬂ%dgiéi%oo, a switching-compartment damper 22 is

provided in an air duct 25b that allows the switching
compartment 300 and the air duct 4 to communicate with each
other. An inflow of the cold air directly flowing from the
air duct 4 into the switching compartment 300 is adjusted
by opening and cloging the switching-compartment damper 22.
The refrigeration-compartment feedback path 8, one end of

which communicates with the refrigeration compartment 100



Tenperature nmeasuring units are respectively provided in the storage
conpartnents of the refrigerator-freezer 1. Specifically, a

freezi ng-conpartment therm stor 34 is provided in the freezing conpart nent
500, a vegetabl e-conpartnent therm stor 33 is provided in the vegetable
conpartment 400, an ice-naking-conmpartnent therm stor 35 is provided in the
i ce- maki ng aohpaEtd meriie20hd a Switickh ngeneonpiard treentw ittre rthes twwrge82ah s
provided in the switching conpartnment 300, and a refrigeration-conpartnment
therm stor @dmpesrpéavi dagh | nid herdefddgeratien somaiimeriotdtment  Door
swi t ches (door-opening-closing detecting units) respectively provided in

t he storage;gpnpasl eiyts @gb@@%m& Osi N9 Ripled, . the doors of
t he storage conpartnents. ecifically, a refrigeration-conpartnment door
switch 11 g t signal to a control_ board 6 .accordi. 0..an..openi ng and
cl osing st ackgenp%%rsii e e arr?%eej?sata% 3onarceor%"peasrpfer?etnltveal%rpgﬁfhle% séar?"\e\rl ancglpelpi es to a
swi t chi ng-conpart nent, door switch 12, a vegetabl e- conpartnent, door switch
13, & fr e T CEMAErTHOTIo WY GPo0h=Gn s do rThKifg- Compar { ment
door switch 15. The control board 6 is provided on the rear surface of the
refriger at dtakigpzgmpprinent 20 \pIgY dylig ey idfehbigy i Grgrorr it 300.
refrigerator-freezer 1 is explained wwth reference to Figs. 1 to 3. The
refrigerantAreiicfil e et ddoorab iy aior tielioperalt onlofinhe wanprtes sorr 7 and
exchanges heat with the anbient air, whereby the cooler 3 is cool ed. \Wen
air is bl owuaga nsitd hene o et 0004 efonpdneddre f400 4 s caldiaigd passes
through the air duct 4 and circul ates through the refrigeration conpartnent
100, the i crdraidoheommad RNt iRO00eddiey s t MO 1GRMATdMid-300; | the
veget abl e g%jrrpartgr]rent 400, g'ﬁqu t he fréeezi ng corrpﬁa% ment 500, whereby the

storage co 1§ 529! QHE . . .
refrigerat i%gﬁ{é orrpz%?lt%recﬁ@t eetg\gearﬁ:i%péat ﬁgﬁ%t’t%?ve“bheﬁca e caonrrpaalrxt ment
feedback path 9 forma return air duct for the cold air,. sent the fan 2.
I n gener al ,él{chte PEHp et B tR9T bdleaicroWa&%ﬁ“e(ﬁﬁ ‘%Oro(s)rﬁqéhe ooler 3 is

| ow tenperature equal to or | ower than -20C. Therefore, if the cold air is
directly sdfiCSHtE (IRRHGAEGE COthdrt st 5 gy adhpditsent s in a
refrigeration tenperature zone for keeping the tenperature in the
refrigerat drafitseez gretimgt alghpbret rar ddualcalsl grithigiiedr GhdheoC (the
refrigeration conpartnent 100, the vegetabl e conpartnent 400, and the
swi t chi ng cmnfpardarenti 00 @wtaitmerite roef rhygertat i fem tenpexlathureglzong) cannot
be controlled to set tenperatures. Consequently, foods in the

shown in the figure, a freezing-compartment damper can be

provided in the air duct 4. 2aAn inflow of the cold air

directly flowing from the air duct 4 into the freezing

compartment 500 can be adjusted by opening and closing the

freezing-compartment damper. The air-volume adjusting

units can be units other than the dampers as long ag the

units can adjust inflows of the cold air from the air duct

4 to the storage compartments.

An insulation heater 41 ig provided in the vegetable

compartment 400. The insulation heater 41 ig used to

adjust compartment temperature to appropriate temperature.



storage conpartnents are frozen. To prevent this situation, the
refrigeration-conpartnent danper 21, the sw tching-conpartnent danper 22,

t he veget abl e-conpart nent danpers 23, and the ice-naking-conpartnment danper
24 are controlled to be opened and closed to adjust inflows of the cold air
fromthe air duct 4 or the insulation heater 41 is energized to maintain

t he st oragelrxonpatparedit sSf@t @prOpy vattext ehquer at was:r Ehep@Eppriaprid atien
tenperatures are, for exanple, about 4C for the refrigerati on conpartnent

100 and abouitd GHOriddenveget bl e LomMasi Mo Mbaddy t4e case-ofidde
storage conpartnents in a freezing tenperature zone for keeping the

tenperat ure.d n,t Qe fef £ 985 Bl Prse fgkgeeéﬁr}%% { tenperature equal to or |ower
than O (the ice-maki ng conpartnent 200, e freezing conpartnent 500, and

the switching c nt_ 300 set_in the freezing tenperature zane
appropr i at e empan U Be s dre o B atsue e el g
control bl ock tgqi)agram of the refrigerator-freezer 1. The control board 6

i ncl udes ni Tt dCUnptit eraIS 1ICWRPECTHe Verght dtired O tHe ST¥ide -
conpartments obtajned by the refrigeration-conpartnment thermstor 31, the
swi t chi ng- cOMfpFart Mt L het nfi seorime: cae isifsta b e woiidart ehtig her mi st or
33, the freezing-conpartnent therm stor 34, and the ice-making-conpartnent
t herm stor Bvided in the freezing compartment 500, a vegetable-

compartment thermistor 33 is provided in the vegetable
compartment 400, an ice-making-compartment thermistor 3% is
provided in the ice-making compartment 200, a switching-
compartment thermistor 32 is provided in the switching
compartment 200, and a refrigeration-compartment thermistor
31 is provided in the refrigeration compartment 100.

Door switches (door-opening-closing detecting units)
respectively provided in the storage compartments detect
opening and closing states of the doors of the storage
compartments. Specifically, a refrigeration-compartment
door switch 11 outputs a signal to a control board 6
according to an opening and closing state of the
refrigeration compartwent door. The same applies to a
switching-compartment door switch 12, a vegetable-
compartment door switch 13, a freezing-compartment door
switch 14, and an ice-making-compartment door switch 15.
The control board 6 is provided on the rear surface of the

refrigerator-freezer 1.
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are input to the mcroconputer 51. The control board 6 detects the
tenperatures of the storage conpartnents. The m croconputer 51 manages,
based on the obtained tenperatures of the storage conpartnents, control of
the entire refrigerator-freezer 1. For exanple, the m croconputer 51
perfornms opening and closing control of the danpers for the storage
compartments (thenrefeigesatdonaonpas tar thslargeri ghsa tdie- Svid a4 ng-
conpartnment danper 22, the vegetabl e-conpartnent danpers 23, the

i ce- maki ng- cONDAS 1B g daper rder Ak the fike) .1 pey fpr mepgontrol of the
nunber of revolutions of the fan 2, performs control of the nunber of

revol uti onsr Tofolys) Y, OMRN cf Qeonput er

52, which @Eri rrpress(%)fls |5\L/%erSb ac% rt(r:% cong)rﬁﬁqré'{ﬁtrﬂ]e f|ﬁcgqu ation
heat ers 41 {to 4r3e The ,;n ter 53% tect opaﬁ%l) né%)and cl osi ng
states and d0Y+ OPEN ng aeﬁ‘n arrt%esf Stbr 44 ‘conpar t ment s

according tqQ the input of si gnal s fromthe refrl geration- corrpartment door
switch 11, YHFLW t'dH iRTEHpat tiferftodsst: swiltedh aix jishdlown against
veget abl e- conpart ment door switch 13, the freezing-conpartment door swtch
14, and t hé-h& eeamkdhEaorpard rsnttitodiarsvd t ctplib. aim mwtdsrs ordsight he
mcrocorrput er 51 has a function of counting, based on output signals from
t he door swiitexheis; duve: nurdet sciofculiatess afhxdogrh ofenires ank @ toisimg.
Therefore, the m croconputer 51 can cal cul ate door opening and cl osing
frequenci escagpdenatitniers, afhd iimes nfk depreppenidrand ol osimg within a
fi xed peri od. In the operation panel 5, buttons wi th which cooli ng

control forgaldcipma Radadinddte Pr age. CIRArHIRIS, f}ﬁ?’t A ng- st op

refrigerator- freezer 1 can be set to be stoppe are pr

setting unitsy. tl—te{“;fﬁ.fegzt “ﬁg t]:tlg[}/e tthe50 %t@!roe oftlnt@heS buttons is sent

to the mcroco rigerator-treezer is controtied accor di ng
to the settin st oppi ng t coollng ntroI flcaIIy, vvhen setting
for stoppi it "&tﬁ%@dﬁ% rﬁ9‘§1 €% or Ithd fcdﬁb‘% Sremdesad “ﬁe?ﬁ‘orrred
the mcr ocorrput er 51 cl oses the danpers that can adjust the cold air

fl owi ng i Nt IS tade schardr tindrit £ and theayeassdea]icor gyasfomeasd: when
the cooling of the storage conpartnents in the freezing tenperature zone is
st opped i n felssibhesty ipgatatoricdame ez ere thirac edrdichgr tt E arhitheernaddi rent i s

expl ai ned. As an exanpl e, an operation perforned when the cooling of the

i ce- maki ng seonpant nert £200,2 which is the storage conpartnent in the
freezing tenperature zone, is stopped is explained with reference to a

flowchart of Fign %erﬂéxﬁtl 5 dhe %eﬁﬂ%@fﬂe fo3r @xplid ng 2 I1QRLT 3hdon i n
t his enbodi nent.

from the cooler 3 is low temperature equal to or lower than
-20°C. Therefore, if the cold air is directly sent into
the storage compartments, the storage compartments in a
refrigeration temperature zone for keeping the temperature
in the refrigerator-freezer 1 at temperature equal to or
higher than 0°C (the refrigeration compartment 100, the
vegetable compartment 400, and the switching compartment
300 set in the refrigeration temperature zone) cannot be

controlled to set temperatures. Conseguently, foods in the
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First, the mcroconputer 51 determ nes presence or absence of cooling stop
setting (S1). The m croconputer 51 can determ ne presence or absence of
cooling stop setting according to setting information input fromthe
operation panel 5. Wien cooling stop setting is perforned via the operation
panel 5, the mcroconputer 51 determ nes that cooling stop setting is
present. Oshierwigsee,cdniyamirerraconued errdekbriet eranmes driateigeold ingisstion,
setting is absent. As a result of the determ nation, when cooling stop

setting is v RamfiofdRa (N0 @inpalbmerite dEnkfBconpUtele 2dyi¢RNineRl-s the
refrigerator-freezer 1 to continue a normal operation (S2). On the other

hand. when GRPLGSORAIN! 16 [ Aind hedSenRADGEIMALIENL R0 1s

performed (Yes at S1), t m croconput e ernrnes, accor

i nput of t rature infqornation fromthe jce-makingcompartnent therm stor
35, whet he(r%L a r%lrerrﬁecet énr?g{éLrn GRS, CF PN i%&? tglor%rﬂqtl%)%.o The
abnormal tenperature is defined as tenperature equal to or _higher than

t enper at ur €90 PRFIFS AR APERERUE) 39St BdvanSe otTHES Erger atidy £r01 | s

set fromthe viewoint of protection of foods in the storage conpartnents.
As a resul tth6f e déttedmicFattiben indvdr ttilse Meateeodputier eskrdgétzednitmes t hat
the abnormal tenperature does not last the fixed time Ti (No at 53), the

m cr oconputrer gk igoitiengerelge cooldangrsidp eantpplropnd akeeps t he

i ce- maki ng- conpartnent danper 24 closed (95). On the other hand, when the
m cr oconputtempstatures. The appropriate temperatures are, for

example, about 4°C for the refrigeration compartment 100

and about 7°C for the vegetable compartment 400. In the
case of the storage compartments in a freezing temperature
zone for keeping the temperature in the refrigerator-
freezer 1 at temperature equal to or lower than 0° (the
ice-making compartment 200, the freezing compartment 500,
and the switching compartment 300 set in the freezing
temperature zone}, appropriate temperatures are, for
example, about -18°C.

Fig. 4 is a control block diagram of the refrigerator-
freezer 1. The control board 6 includes microcomputers 51
and 52. The temperatures of the storage compartments
obtained by the refrigeration-compartment thermistor 31,
the switching-compartment thermistor 32, the vegetable-
compartment thermistor 33, the freezing-compartment

thermistor 34, and the ice-making-compartment thermistor 35

12



determ nes that the abnormal tenperature lasts the fixed tinme Ti

S3) ,

the m croconputer 51 opens the icenaking-conpartnent danper

(Yes at
24 and

resunes the cooling (S4). Subsequently, the m croconputer 51 determ nes
whet her the tenperature of the ice-nmaking conpartnment 200 drops to
tenperature equal to or |lower than tenperature 02 (second tenperature)
The tempergtur ¢ 02 hes ndetrocom@dvancélas tfempepat-uré bowed than t he

(56).

tenperature 01 and is nornal

tenperature different fromthe abnornal

t enper at ur elet\ther tthe tempenalcure=0bft hte etciBliengonpapankment. 20@<dr ops
to tenperature equal to or lower than the tenperature 02 (Yes at S6), the

m cr oconpukle Bl RIRTRY Ehe neRyamki Rgcerpant weat gagpeks24 and causes the
gerator-freezer 1 to return the cooling stop control (S5). On the

ather hand . dihen-ie Lemeraluiie of Lhe e R0g compactient: 200 does not

refri

drop

t he

r tha enper

to tenperature equal” to or

at S6),

t he m crocouput er 51 returns tq_the prqcessgi ng at Si T%he01’ and 02 are,

for exanpl €710 SnitRit eSS GECTand e T6€E.

or example,

microcomputer 51 performs opening and closing control of

the dampers for the storage compartments {the

refrigeration-compartment damper 21, the switching-

compartment damper 22, the vegetable-compartment dampers 23,

the ice-making-compartment damper 24, and the like),

performs control of the number of revolutions of the fan 2,

performs control of the number of revolutions of the

compressor 7 by giving a command to the microcomputer 52,

which is a compressor driver, and performs control of the

insulation heaters 41 to 43. The microcomputer 51 can

detect opening and closing states and door opening and

closing frequencies of the storage compartments according

to the input of signals from the refrigeration-compartment

door switch 11, the switching-compartment door switch 12,

the vegetable-compartment door switch 13, the freezing-

compartment door switch 14, and the ice-making-compartment

door switch 15. In other words, the microcomputer 51 has a

function of counting, based on output signals from the

door

switches, the numbers of times of door opening and closing.

Therefore, the microcomputer 51 can calculate door opening

13



The above expl anation applies when the cooling of the freezing conpart nent
500 or the switching conpartnent 300 set in the freezing tenperature zone

i s stopped. Furthernore, the cooling of the storage conpartnents in
the refrigeration tenperature zone can be stopped in the
refrigerator-freezer 1. Simlarly, the refrigerator-freezer 1 is controlled
accor di ng tand ke ddiowe Haraqueindiiegy a8 ther nexdvmplse o fwhiemetshe fcamloirng of t he
refrigeration conpartnment 100 is set to be stopped, TlI, 01, and 02 can be

set to 10 nipuities; athCcland dCwithin aAFiexd gieredaabove, according to this
enbodi ment, when the abnormal tenperature last the fixed tinme in the

storage conpar t Nt HelodHaGN drh e aeRal isNg 1Rl Wit nsehil® Recstopped,
even during the setting for stopping the cooling control, the closi'ng of

t he danper J.s.Le3p iy a a | r.ol . i arr.ied out
unti | Fﬁe f%%%ératg%gxg?xtﬁ%]gt%%ggeggb%%%r%%%%?%%egﬁghgngE%ﬁ% ﬁgrwm

t enper at ur Theref.ore, it i.s possihle to realize protection of foods in
t he storag§ﬂ§%%ﬁﬁ§PﬁEﬁPtF5F F@ﬁziﬁecéﬁoﬁen565059rkﬁ PLoPEEY 3Y5e st opped.

The storage conpartnents for which the cooling control can be stopped are
the stor ag@ EymP&t meed ing -§héPofetive o 882LRg -t edPéPATaILd CRloREPaEd t he
refrigeration tenperature zone or both. In particular, it is possible to
obtai n a | &vgé&hsomdereaiiong odéf frést baglanst é sosengr ger thisan about 10% by
stopping the cooling of the storage conpartnents in the freezing
t enper at ur eizgoechaviteyg |5dr.ge Thenperfat vee adiclf Ererces fir dm thetashiiedt
tenperature of the refrigerator-freezer 1. On the other hand, in the
according to the setting for stopping the cooling control.
Specifically, when setting for stopping the cooling control
for the storage compartments is performed, the
microcomputer 51 closes the dampers that can adjust the
cold alr flowing into the storage compartments,

An operation performed when the cooling of the storage
compartments in the freezing temperature zone is stopped in
the refrigerator-freezer 1 according to this embodiment is
expilained. As an example, an operation performed when the
cooling of the ice-making compartment 200, which is the
storage compartment in the freezing temperature zone, is
stopped is explained with reference to a flowchart of Fig.

5. Fig. 5 is a flowchart for explaining an operation in
this embodiment.

First, the microcomputer 51 determines presence or

absence of cooling stop setting (S1). The microcomputer 51

can determine presence or absence of cooling stop setting
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refrigerator-freezer in the past, the cooling control is stopped for only
the storage conpartnents in the refrigeration tenperature zone. Therefore,
tenperature di fferences between the tenperatures of the storage
conpartments and the anbient tenperature of the refrigeration-freezer is
small. As a result, a |large power saving effect cannot be obtai ned. Second
Enbodi ment accordifiqy.td destarfd owdlramta tfiom exyphai dirog ammeoperatbitdon n a
second enbodi nent. Detail ed explanation of the configuration of the
refriger at grarfeleezer wheaceordiing texdhectedenrd ienbedifmeled siemtied
because the configuration is the same as the configuration in the first

embodi Ment .o AN ARRNAL LI 108, T AR WheRo Rt 8X @AP Rt LG neQoling control
for the vegetabl e conmpartnment 400, the |ce maki ng conpartnment 200, or the

refrigerat 'c@%lﬁ?@%@c{ﬁe@ 190, § SRR @1[ 3l ned belaw with reference

to Fig. 6. “he “mcroc ter erm nés presence or absence

of coolin st settln 1 As .a res It of he determ nati.on, when
cool i ng s?op SRS gc E?it %&FFW& atw? P9 EREPmSE-odotpdter 51

controls th refrlgerator freezer 1 to continue a norrral operation (S12).
When cool i ﬁ%%ﬂ&p st itng G fe o med devesTanasioy, theTmcerdddsput er 51

det erm nes whet her the cooling control
stop setting is not performed (No at Si), the microcomputer

51 controls the refrigerator-freezer 1 to continue a normal
operation (S2). On the other hand, when cooling stop
setting for the ice-making compartment 200 is performed
(Yes at S1), the microcomputer 531 determines, according to
the input of temperature information from the ice-making-
compartment thermistor 35, whether abnormal temperature
lasts a certain fixed time T1 (83). The abnormal

temperature is defined as temperature equal to or higher

than temperature 01 (first temperature} set in advance,

The temperature 01 is set from the viewpoint of protection
of foods in the storage compartments. As a result of the
determination, when the wmicrocomputer 51 determines that
the abnormal temperature does not last the fixed time T1
(No at 83), the microcomputer 51 continues the cooling stop
control and keeps the ice-making-compartment damper 24
closed (S5).

On the other hand, when the microcomputer 51
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for the vegetable conpartnment 400 is stopped (S13). Specifically, as
explained in the first enbodi nent, the m croconputer 51 determ nes whet her
t he vegetable conmpartnent 400 is in a state in which cooling is stopped by
cl osing the veget abl e-conpartment danpers 23. As a result of the

determ nati on, when the cooling control for the vegetable conpartnent 400
i s stopped defesrmainesl Hhatt heham dneconputtempisl-atunes lafdt o héd mSideat | on
heater 41 (S14). In other words, energization of the insulation heater 41
i s stopped.tifiee T cCrosOmUtesy) Sktamiradicadiieenar gigad ahd nstead of
stoppi ng the energi zation. A reason for stopping or reducing the

ener gi zat | Guofng RS AL OREALET bl diRined RIS RNARI6q)
conpartnent for "which the cooling control 1s set to be stopped, because
conpart nent re rj,ses when the.da r 4s claosed, it .i.S _unnecessary
to heat thes‘}st orggegf{eéifrfpaer Rt USIRG R ﬁn%suldaetﬁiegﬁllﬁleegt &P NRREN e
cooling control for the vegetable conpartnent 400 is not stopped (No at
513). the HERSEAMIHD B i GEeede Co hrodBesiigns, 2905 Jrope o
Subsequently, the m croconputer 51 determ nes whether the cooling control
for the icéamiand wenpartaterito 200 licsvest apped teBiEra tAs ca fkedwletconfl t he
determ nation, when the cooling control for the ice-naking conpartnment 200
is stopped da +af ). (ddhe m I g he i |.at L,an
heater 43 (S16). ﬁ%ﬁ%%hegéﬂordgﬁﬁgner izagﬁ%% hgfqgh%%%nggl39?%%C%e§%er 43
is stopped. The m croconputer 51 can reduce the energization instead of

st oppi ng t FEBRERGER I1GVE TR e SRy adonter 81 ReA ke NbgBagaki ng
conpartment 200 is not stopped (No at 815), the m croconputer 51 proceeds
t o processitmgratraflize differbmg riromocdnpulenrhh ideteprrmesinshet hgert he
cooling control for the refrigeration conpartnent 100 is stopped (S17). As
a result ofchiehe ctiglegmaiuial ican cnehar<-hexGer! iddgiptateel: Lo heps to
refrigeration conpartnment 100 is stopped (Yes at S17), the mcroconputer 51

turns off i i ater 4 18) ...l.n ot her rd ener gi.zati on of
t he insula%%@ﬁe%%§bg% %%ugg g?bﬁ%§&$§$%étﬁ?@roégﬁbﬁﬁﬁng?tggﬁ %gdﬁggsthe

energi zati on instead of stopping the energization. Wen the cooling control
for the reffi §&atitdf EOMFLFORERNESI00i §1R6eSsttoFped e NGkdt:9517), the

m croconputer 51 returns to the processing at Sl|. As expl ai ned
above, accEPEPAFtenthidemessoditnemd, Cietsies possiveife igeretoai-f reczangér
power saving effect by controlling, in accordance with the storage

conpar t nentof oetwhinc theheocoddkigng topntcralt ried. Set5)t.0 be sheppedert hand,
refrigerator-freezer to turn off the insulation heater unnecessary to be

heat ed. |t whees thiet hewpesayiung bFathkhiiscemedngerbrganthenappbicedcka an
arbitrary storage conpartnent including the insulation heater. The ot her

oper ati onsnandgebbeebs tehpkhhs ueBbRALABNE ALe hhG32TB RS the
temperature 02 (No at S6), the microcomputer 51 returns to
the processing at S1. T1, 01, and 02 are, for example, 10
minutes, 0°C, and -10°C.
The above explanation applies when the cooling of the
freezing compartment 500 or the switching compartment 300
set in the freezing temperature zone is stopped.

Furthermore, the cooling of the storage compartments

in the refrigeration temperature zone can be stopped in the
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those of the first enbodi ment. Third Enbodi nent Fig. 7 is a flowhart
for explaining an operation in a third enbodi nent. Detail ed expl anati on of
the configuration of the refrigerator-freezer 1 according to the third
enbodi ment is omtted because the configuration is the sane as the
configuration in the first enbodi nent. An operation perfornmed when, for
exanpl e, t heeooidrwy @ontred zehor t hesindd-avaki ngeompairtinentat2Q0 i s st opped
is explained belowwith reference to Fig. 7. First, the

M cr oconput@fedsedet erdr ias: RIESNGR: HrBRIENEE tofe GOQkIAMG At OF $8I4.1 Ng
(S21). As a result of the determ nation, when cooling stop setting iIs not

f d ' ' '
performed (JNo afiors@amﬁl@ %k&é&%@{@%o%ll %%ttrlﬂij S:eté%%éa‘i?atlon When

refrigerator-freezer 1to continue a nornmal” operation

cooling stop setting for the ice-making conpartnent i}oo IS p%rfor med (Yes
at S21), t tdrfcgﬂ?:pdtoé} B SSFurtS B EGPRSSeniy ddd @PSsiPRg SfPRefBency
of the ice-nmaking conpartnent 200 (S23). Specifically, the mcroconputer 51
count s the gwtnber 1af ntiimes=of 1d0ar, epenkhy. and cl osing of the ice-nmaking
conmpartment 200 within a fixed tinme T2 according to an output signal from

the i ce- maki ng- Wﬁl@q{ecﬁ%ov%’w ta%o&%jﬁ‘@d t%alt%tﬂsate%o%li%%t,omﬂqg and

cl osing frequency from
the abnormal temperature last the fixed time in the storage
compartment for which the cooling control is set to be
stopped, even during the setting for stopping the cooling
control, the closing of the damper is temporarily released
and the cooling control is carried out until the
temperature of the storage compartment returns to the
normal temperature. Therefore, it is possible to realize
protection of foods in the storage compartment for which
the cooling control is set to be stopped. The storage
compartments for which the cooling contrcl can be stopped
are the storage compartments in one of the freezing
temperature zone and the refrigeration temperature zone or
both. 1In particular, it is possible to obtain a large
power saving effect equal to or larger than about 10% by
stopping the cooling of the storage compartments in the
freezing temperature zone having large temperature
differences from the ambient temperature of the

refrigerator-freezer 1. On the other hand, in the
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t he nunber of times of door opening and closing. The fixed tine T2 is tine
set in advance. Subsequently, the m croconputer 51 determ nes

whet her the nunber of tines of door opening and closing within the
predetermned tine T2 is smaller than N1 (S24). Nl is a natural nunber set
in advance. As a result of the determ nation, when the nunber of tines of
door openi g fanidrectadsimdg demquan ttheopasdr, gahet haw INDg( Noratrc324)s, t he

m croconputer 51 controls the refrigerator-freezer 1 to return to the

nor mal operstdpped $23) .orfQy the: eithefadrardnpsiemente dwreer of times of door
opening and closing is smaller than N1 (Yes at 524), the mcroconputer 51

counts a cumaiatdese tibielenfe ditiBe: Uor@O0r TOREAIMEGANE th RS NG e ,
Specifically, the m croconputer 51 cal cul ates a cunul ativé nunber of tines

of door opepifg.anfd. £l 9lNA &Y %’fi‘}ea_t%‘?r{gte%ja'%ur LI.QNGE ! is%%r%%%;iet er m nes

whet her the cunul ative nunber of tinmes is smaller than ). N2 is a

nat ural nunber set in adv . As.a result of the determ nation, when the
cumul ati ve Tl aerftm(%nr%tsi %@%%edﬁgplgﬁ%n#&pﬁﬁ&t&r&ioﬁg € equal to or
| arger than N2 (No at, S25), the m croconmputer 51 controls the

refri ger at GEEHFPEEFET 1P HESAT T 0 196 Inor A8l SopERAtiton & S22PS WREIE L he
cunul ative nunber of tinmes of door opening and closing is smaller than N2
(Yes at S25RVifle efif@cdc swpucdr P51 cbdatingdes t he cool ing stop contro

(S26). In the above explanation, for exanple, N1 is three tinmes, N2 is ten
times, and T2 is one hour. When the cooling of the refrigeration
conpartnent 100, the swi tching conpartnent 300, the vegetabl e conpartnent
400, or theckweezimgpocameant nent 500 i s stopped, the refrigerator-freezer 1
is also controlled according to the flowhart of Fig. 7. As expl ai ned

above, accordingil0 thiig empadimepty. he @sl;gsﬁs&n%gg :a'i‘ie%p%fra‘%‘l%ﬁq qpeni ng

and closing of thé storage conpartnent for ich c Ing control is set to

be st opped ke apasiied ;aad, when.a daar onsning.and 6l esing frequency is
ng 1o t

hi gh, even during setti r Stopping cool'ing control, the
refrigerator-freezer is _controlled to return to the normal operation

1 t
control . ThEFEFEFEALHPT §Epb8si BRE P Eeraaris ETFrGEE L 61 COF F85d$Ci n t he

storage conpartnment. The operation operations and effects of this
enbodi ment “8fe SERETEaRELRELIRES e 1iEn OMAS LR bECahsedithentonthy rafbodi ment
and the second enbodi nent can be conbi ned.
1s the same as the configuration in the first embodiment .
An operation performed when, for example, the cooling
control foxr the vegetable compartment 400, the ice-making
compartment 200, or the refrigeration compartment 100 is
stopped is explained below with reference to Fig. 6.

First, the microcomputer 51 determines presence or
absence of cooling stop setting (S11}. As a result of the
determination, when cooling stop setting is not performed
(No at S11), the microcomputer 51 controls the
refrigerator-freezer 1 to continue a normal operation (812} .

When cooling stop setting is performed (Yes at S11),

the microcomputer 51 determines whether the cooling control
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Fourth Enbodi nent Fig. 8 is a. diagramof an exanple of the
configuration of the switching conpartnent 300 of the refrigerator-freezer
1 according to a fourth enbodiment. As shown in Fig. 8, a storage case 302
separated froma swtching conpartnent door 301 is arranged in the

swi tching conpartnent 300. The storage case 302 is arranged on a partition
303 via a weaghihessmagtadle Trated g mertie 4081 gt ssemgerd 7513 set bet ween
the bottom of the storage case 302 and the partition 303, and the wei ght
sensor 71 dpkdiel stldnageacase 30t erseaind ITiaent agibotiitderagch et her . Food
8l is stored in the storage case 302. The wei ght sensor 71 neasures the

wei ght of tlie:sicingge aasel 02 dAGhd Mghdhef eog %gel%%z%t her conponents
|

of the refrigerator-freezer 1 according to this enbodi nent are the sane as

those in theufddsinSodgen 4, abfta}%c':e' 9y YHi%rP c%%ﬂ%ﬁfisa%at%gjgb@i e of a

rel ati on between wei ght nmeasured t he weil ght sensor and tected

vol tage. Al . f t he ight. sensor 71 changes as.shown in Fig. 9

accor di ng ?Dap'ﬁ%ggmlenlggﬁtrﬂeofvegengasﬁr ecr?%arttg}eé%t %gglgep{g i'ght*Ssénsor 71. In

Fig. 9, the wei g;ht fl_of t he storeig]%1 case 302 not including the food 81 is nD
g

A det ect ed Voltdge T rith SIS tiRe weigR ThE ICONORT rorke i dare, m

represents m ni rum wei ght detectable when the food 81 is included in the
st or age cas@S30EICAFE e CEPEIERGe 40R tilte scapwedf (les witniSim, weibght nd
is Vi. Inthe figure, n2 represents the weight of the storage case 302
i ncl udi ng aninocamputead 581 tuAngetoddt ethev dhtsade tilont heatase 4af (tcha )wei ght
n2 is V2. In this way, presence or absence of the food 81 in the storage
case 302 cam behdet eorideed cheemitbe idet ect edevohtagea tabnt heawei-ght sensor
71.
stopped. The microcomputer 51 can reduce the energization
instead of gtopping the energization. A reason for
stopping or reducing the energization of the insulation
heater 41 is that, in the storage compartment for which the
cooling control is set to be stopped, because compartment
temperature rises when the damper is closed, it is
unnecessary to heat the storage compartment using an
insulation heater. When the cooling control for the
vegetable compartment 400 is not stopped (No at $13), the
microcomputer 51 proceeds to processing at S15.
Subseguently, the microcomputer 51 determines whether
the cocling control for the ice-making compartment 200 is
stopped (S15). As a result of the determination, when the
cooling control for the ice-making compartment 200 is

stopped (Yes at S15), the microcomputer 51 turns off the

insulation heater 43 {816). In other words, energization
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The detected voltage of the weight sensor 71 is input to the m croconputer
51 of the control board 6. The m croconputer 51 detects wei ght based on the
rel ati on between wei ght and a detected voltage shown in Fig. 9 to detect
presence or absence of the food 81 in the storage case 302. An
operation perfornmed when cooling of, for exanple, the sw tching conpartnent
300 in whi chf tihee fooe Bit ion sterter: 1463 stoppsdpat t héhreefiriicgeratgretfacezer 1
according to this enbodinent is explained with reference to Fig. 10. Fig.
10 is a fl ovchaad feduexpiidd Nimgrdheatoper atdafedd dihis opiod) e .

First, the mcroconputer 51 determ nes presence or absence of cooling stop
setting (S¥perdSza 15Ul tyigdn thee defermpatd an.o when: GaRl ing 1P setting
is not performed (No at S31), the m croconputer 51 controls the

refrigeratqis aQ?t[Z]nFé t] 0 ion ( ). It is assuned
that cooli %O‘{oé t el?s%\nétﬁlcl(r)\% %@ngsa%é%wopaﬁéaé 5§|dpet§1?é(2Yes at S31).

Ther ef or e, rﬁihcerong croco?ﬁer 51 proceeds to 533, The '(;7rocorrputer 51
measures t & et GAE B het Sl IE dﬁsg AR BOY. “Specifically, the

m croconputer 51 detects the weight of the storage case 302 based on a

det ect ed vol t age: G UG put q@rttﬁﬁfﬁlﬁﬁw%ﬁf’rﬁh%r’fg@r PP YIS ood
detecting unit), and the relation showmn in Fig. 9. Subsequent | vy,

t he m crocoiptierl Frmditem riafesi adrattian dnnrdattesrdd e gt Stoppeal | er t han
m (S34). When the detected weight is smaller than mM (Yes at S34), the

m croconput €181 cary isesceoutl icad itig steopmantatalon,536kn Ghd keoadtihery hand,
when the detected weight is equal to or larger than mM (No at 534), the

M croconput@intablr eldif ihd Q- T iRl rApeatdapaants 1(0832)s BRegidd cal |y,
even if setting for stopping cooling control is perforned, when the food 81

i's stored ifydde SWit-ONi ng L AMRAIIBRRL300,5 1t he) M LIRGOMY 6 Sk Ji8l gases

the setting for stopping the cooling control and perforns the cooling

control. F le, nif_t f Qo i s _not stored. i swi t chi ng
conpart rren?{ef%%%eh(e%gi nrﬁnn%%hﬁ%e(ré\q%ﬂdeé’f §5153r§lea§:lg}no%e%lkﬁlr? t he

swi tching co rt ment 300 anew thereafter, the m croconputer 51 rel eases
the cool i n&ng”gﬁ‘%ﬁn[ R 55T %hd SSWHBIMSY ¢ IFartrEmCoRBY taid Sdardites out

the cooling control. When the cooling of the refrigeration
conpart nentrSHiTe (e iSCENHEIIATY B0 iFEaTeh 0 260, orEHed édt abl e conpar t ment
400, or the freezing conpartnment 500 is stopped, the refrigerator-freezer 1
i s al so coffesidiga taceor divignt ¢heheddlgweharcmtofolFifgr Mheby t he application
of the same configuration.
refrigeration compartment 100 is not stopped (No at 817),
the microcomputer 51 returns to the processing at S11.
As explained above, according to this embodiment, it
is possible to obtain a larger power saving effect by
controlling, in accordance with the storage compartment for
which the cooling contrel is set to be stopped, the
refrigerator-freezer to turn off the insulation heater
unnecessary to be heated. It goes without saying that this
embodiment can be applied to an arbitrary storage

compartment including the insulation heater. The other

operations and effects of this embodiment are the same as
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As expl ai ned above, according to this enbodinent, even if the storage
conpartnent for which cooling is stopped is set by m stake or even if sone
food is stored in the storage conpartnent while the cooling stop setting is
kept, the m croconputer 51 detects the food in the storage conpartnent by
measuring the weight of the storage conpartnent and controls the

refriger at okhfseegertiet biret upmbedindet normal control. Therefore, it is
possible to realize protection of the food in the storage conpartnent.

In this enbodi ment, the m croconputer 51 can inform by, for exanple,

di splay on the operation panel 5, that the refrigerator-freezer 1 returns

to the nornehi€onthigbaidspieans for obtaining the sane effect, the
m croconputer Si can informthat the food is present in the storage

S
conpartment. Thepothey o j and e f_thi iIent are the
sane as those of }t‘)%e fi r%tea{ Z%n%cgﬂg%snrrentf%ieg}z%l %ond%ﬁiﬁtﬁ%%lnos%?o%f and
third enbodient s can,be conbined., Fifth Enbodi nent In the fourth
enbodi ment,q: et welght - s or é]%t%fs]g% aesxlfﬁr?éq%d%tﬁid%fte%ﬁ ng unit that
detects presence or absence of foods. However, presence or absence of foods
can be det SCTEIUETHG P fistE T Lenanrator-freqaey 1 pgeerdigiadram of an

exanpl e of the configuration of the sw tching conpartment 300 of the
refriger at dih¢ rideized ambpdoraithg @ ool fhidd Permodt mem .cdrfiguration

ig the same as the configuration in the first embodiment.
An operation performed when, for example, the cooling
control for the ice-making compartment 200 is stopped is
explained below with reference to Fig. 7.

First, the microcomputer 51 determines presence or
absence of cooling stop setting (S21). As a result of the
determination, when cooling stop setting is not performed
(No at 821), the microcomputer 51 controls the
refrigerator-freezer 1 to continue a normal operation (S22).

When cooling stop setting for the ice-making
compartment 206 is performed (Yes at 821), the
microcomputer 51 counts a door opening and closing
frequency of the ice-making compartment 200 (823).
Specifically, the microcomputer 51 counts the number of
times of door opening and closing of the ice-making
compartment 200 within a fixed time T2 according to an
output signal from the ice-making-compartment door switch

15 and calculates a door opening and closing frequency from
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the figure, food are absent in the storage case 302. Fig. 12 is a diagram
of anot her exanple of the configuration of the swtching conpartnent 300 of
the refrigerator-freezer 1 according to this enbodinent. In the figure,
sone food is present in the storage case 302. As shown in Figs. 11 and 12,
in this enbodi nent, a distance sensor 72 is provided at the bottomon the
rear surfackhefnthieestof agereaset 3D r Theerdirst ance «knsiorg 72 Tiadi @t-asd an
infrared ray and nmeasures time until return of the infrared ray to the

di stance sentm¢ 72 Dy tBhé esdt o toikdheseby detect presence or absence of
some food. In other words, the tinme until the infrared ray radi ated from

the distance sensgpsd@uds: 1] |6 66 4.0 GhUMLL 051 he di.SiANce Sanser, 72

changes according to presence or absence of sonme food. The di stance sensor

72 outputs a.detspled yol iage, coreeponding i Lhe SRASNLE. LR, . Fi 0

11 and 12, conponents sane as those are ed by e sane
reference nuneral s and signs. The, ot her. conpqnents of the ,

refrigerat cﬁr-?cgeg%%?lrie%c%ﬁ?%i% 5o %‘?ﬁ@%%ﬁmm Qgr?ecﬂt‘he Marke® & t hose
in the first enbodi nent. . Fitg. 13 is a graph of an exanple of a

rel ati on betdledi-a RSN CE helds FERIBE + hdtdisstegfiel sensder2 and a

detected voltage. In Fig. 13, dOrepresents a distance (a distance fromthe

di st ance setsoirTRRatolathe Wpposite mmdecef it stiordge casei302)and
detected by the distance sensor 72 in a state in which no foods are

i ncl uded i ncltdeeirst arsagencase:B02%: ateieaiteth ol t@ge 4t 42w cage: of the
distance dOis VO In the figure, dl represents a maxi num di stance

det ect abl e mhepddwgfaad Bl dgdmelddad iR theStarage ease 302.. A detected
voltage in the case of the maxi numdistance d1 is VI. In the figure, d2

represents a4 bidd ahy. qiggnglc%é{aer%g%ﬁ %ﬂ)anc%fqﬂ%orﬁégert 9,4 e food

81l. A detected voltage I1n the ca stance d2 1s

when the number of times of door opening and closing is
smaller than N1 (Yes at $24), the microcomputer 51 counts a
cumulative number of times of door opening and closing.
Specifically, the microcomputer 51 calculates a cumulative
number of times of deoor opening and closing from a certain
reference time and determines whether the cumulative number
of times is smaller than N2 (8$25). N2 is a natural number
set in advance. As a result of the determination, when the
cumulative number of times of door opening and closing is
equal to or larger than N2 (No at 825), the microcomputer
51 controls the refrigerator-freezer 1 to return to the
normal operation ($22). When the cumulative number of
times of door opening and closing is smaller than N2 (Yes
at 825}, the microcomputer 51 continues the cocling stop

control (S26). In the above explanation, for example, N1
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The detected voltage of the distance sensor 72 is input to the
m croconputer 51 of the control board 6. The m croconputer 51 detects a
di stance based on the relation between a distance and a detected voltage
shown in Fig. 13 to detect presence or absence of the food 81 in the
storage case 302. An operation in this embodinent is the same as the
operation i tedeouritiesenbadiivenien Speeisf,i eakl g2 iis the hbowchart of Fig.
10, "nmeasure weight" only has to be replaced with "measure distance” at 533
and "is wei ght so®d ehd haa1ihd" o@nkyehas rt-a gbeatephacesdpwhthenics 1diost ance
| arger than dl ?" at 334.
the switching compartment 300, the vegetable compartment
400, or the freezing compartment 500 ig stopped, the
refrigerator-freezer 1 is also controlled according to the
filowchart of Fig. 7.

As explained above, according to this embodiment, the
number of times of door opening and closing of the storage
compartment for which cooling control is set to be stopped
is measured and, when a door opening and closing frequency
is high, even during setting for stopping the cooling
control, the refrigerator-freezer 1 is contrclled to return
to the normal operation control. Therefore, it is possible
to realize protection of foods in the storage compartment.

The operation operations and effects of this embodiment are

the same as those in the first embodiment. This embodiment

and the gecond embodiment can be combined.

Fourth Embodiment

Fig. 8 is a diagram of an example of the configuration
of the switching compartment 300 of the refrigerator-
freezer 1 according to a fourth embodiment. As shown in
Fig. 8, a storage case 302 separated from a switching
compartment door 301 is arranged in the switching

compartment 300. The storage case 302 ig arranged on a

23



As expl ai ned above, according to this enbodinent, even if the storage
conpartnent for which cooling is stopped is set by mstake or even if sone
food is stored in the storage conpartnent while the cooling stop setting is
kept, the m crocomputer 51 detects the food 81 fromthe reflection tine
of the distance sensor 72 and controls the refrigerator-freezer 1 to return
t o the nor melrtddntorol3.0 3Thermefome i gt isenpassi’hl.e thbaredlsi, zehpr efegehiton of
the food in the storage conpartnent. The other operations and effects of

this enbodismiiorarg tike ssambeasiclehosheObolhen eur theeahodimmniassi Xbh
Enbodi nent Fig. 14 is a diagram of an exanple of the configuration

“of the operald emdangh i% il %o%i,xta%de%%%d%%&gﬁt Lhe-operat Lon papel S
) Wi mhlcﬁ

i ncl udes operation units (buttons, etc. various ki nds of

setting ar i.bl n i,.spl unit, that can. display oper atian
result of ?ﬁ%g%'grgsﬁgngggigg%éﬁ the [PREZ“As“&xpl %ﬁgdogﬁefhe ?Ppgt
enbodi nent,__t he ogeration panel 5 has the function of the cooling-sto

) p
setting uni‘t. “HoweVerd iR s SEMBEFETEALE when séPfi MG PBE SE85pingL
cooling control is perforned or during the setting for stopping the cooling
control, | "GREVAGSo-hE #SRoRG @ifsphay séeprarnedstePéw iacpadiosmstieon t he
display unit. Specifically, as shown in Fig. 14, the operation panel 5 is
caused to Kicght 8dr. f [fashotherdicoplpaycotscodl thg sedpigetbicng-dmdedizpl ay of
a storage conpartnment for which cooling stop is set. Consequently, a user
percei ves thatcbh@imgokionghstopnbsdsetnt are the same as those in the

first embodiment.

Fig. 9 is a graph of an example of a relation between
welght measured by the weight sensor 71 and a detected

voltage. An output from the weight sensor 71 changes as

shown in Fig. 9 according to the weight of a measurement

target of the weight sensor 71. In Fig. 9, the weight of

the storage case 302 not including the food 81 is m0. A

detected voltage in the case of the weight m0 is V0. In

the figure, ml represents minimum weight detectable when

the food 81 is included in the storage case 302. A

detected voltage in the case of the minimum weight ml is V1.

In the figure, m2 represents the weight of the storage case

302 including arbitrary food 81. A detected voltage in the

case of the weight m2 is V2. In this way, presence or

absence of the food 81 in the storage case 302 can be

determined from the detected voltage of the weight sensor

71.
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and which storage conpartnent is stopped being cool ed. For exanpl e,
when cooling of the ice-nmaking conpartnent 200 is stopped, display of
cooling stop ("cooling stop”) and display of an ice-nmaki ng conpart nment
("ice making") are lit or flashed. At this point, to informthat power
saving is perforned, "ECO' display can be lit or flashed. Accordi ng
to this enbodi nglitg ddiearset wdrtepsidly ttecogrigie tdatsorf o exanpiet
cooling stop is set and which storage conpartnent is stopped being cool ed.

Wen the Ede dilsphayicednipgut@r fdiagdedhnd heitsen eaareas .|y mecogni ze that
power saving is performed. The other conponents, operations, and effects of

this embodi{BAl A IhE SATRASINOSR 10 bR Jdd %%éf&%qgigggpdinﬁnts.

Sevent h Enbodi nent Fig. 15 1s atinme chart expl ai ning an

operation i vent. ' +.An operation performed when, for
exanpl e, cg%ﬁﬁﬁéﬁ%gg?“kﬁgggg%EP?%%I¥%§%ﬁgfﬁ%§9€0ﬁ%ﬁ?@h&ﬁtEggb f@tﬁ%opped IS
expl ai ned low with reference.to Fig. 15. The configuration of the
refri ger at ST de 2= SFEe SFAiFRFHE S Mfs B dArest 'S the SE 288 that in

the first
case 302.

An operation performed when cooling of, for example,
the switching compartment 300 in which the food 81 is
stored is stopped in the refrigerator-freezer 1 according
to this embodiment is explained with reference to Fig. 10.
Fig. 10 is a flowchart for explaining the operation in this
embodiment.

First, the microcomputer 51 determines presence or
absence of cooling stop setting (S31). As a result of the
determination, when cooling stop setting is not performed
{No at 831), the microcomputer 51 controls the
refrigerator-freezer 1 to continue a normal operation (832).
It is assumed that cooling of the switching compartment 300
is stopped (Yes at S31). Therefore, the microcomputer 51
proceeds to $33. The microcomputer 51 measures the weight
of the switching compartment 300. Specifically, the
microcomputer 51 detects the weight of the storage case 302
based on a detected voltage, which is an output from the
weight sensor 71 (a food detecting unit), and the relation

shown: in Fig. 9.
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enbodi nment . As shown in Fig. 15, at tine t=tl1l, when cooling stop
setting for the ice-nmaking conpartnent 200 is perforned, the danper (the

i ce- maki ng- conpartnent danper 24) is closed to stop cooling of the

i ce-maki ng conpartnent 200. Consequently, it is possible to reduce a
cooling ability by the volume of the ice-nmaking conpartnent 200. Therefore,
t he nunber of reucdadduens:iof, the: fbicddspediced deamtd ree fWheandt he
nunber of revolutions of the conpressor 7 is reduced fromF3 to FI. The

i nsul ation theat@lréd dd) diQyrtCardTaitNa oMt MaNt(52Q0 i s wehnedhof f
because heating is unnecessary. The tenperature of the ice-mnmaking

conpar t menty 2Q0Q..ats thi; i IS, of t 11, L time t=t2,

when the tenperature o%ﬁelr% cég%%al%%lgt%%glnp%%r f?(%rr{é;ngt %fog3s4t}dp§é1§ bei ng cool ed

rises to 013, the dar?egrr 5(the i_ce- maki ng- npart nent danper s opened
ct

: C '

according to To0d pro o e mFol° AL C%Qﬁil?gpg’lq%tp, i rr?t}nf)é)ﬁ g&f'
revolutions of the fan 2 is increased fromfl to f2 and the nunber of
revol uti onSof AT rEsshr “ASTs Hhve eSS 5 sl ¢ SF26 qdiclay cool
the ice-maki ng conpartnment 200 again. At time t=t3, when the tenperature of
the i ce- nakKiddyedoripary mant NEORtdSGPs t dheeperrananeudgyals 1t o edrtrewdio t han
012, the danper (the ice-nakingconpartnent danper 24) is closed again, the
nunber of mevwlalt icgresradfidrhedrand i{$S32educe&peforidmds? tvo feverand t he nunber
of revolutions of the conpressor 7 is reduced fromF2 to FI. The control
board 6 (thetdicroceueRpdly cooling control is performed, when the

food 81 is stored in the switching compartment 300, the

microcomputer 51 releases the setting for stopping the

cooling control and performs the cocoling control. For

example, even i1f the food 81 is not stored in the switching

compartment 300 in the beginning, when the food 81 is

stored in the switching compartment 300 anew thereafter,

the microcomputer 51 releases the cooling stop setting for

the switching compartment 300 and carries out the cooling

control.

When the cooling of the refrigeration compartment 100,

the ice-making compartment 200, the vegetable compartment

400, or the freezing compartment 500 is stopped, the

refrigerator-freezer 1 is also controlled according to the

flowchart of Fig. 10 by the application of the same

configuration.

Ag explained above, according to this embodiment, even

1f the storage compartment for which cooling is stopped is
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control s the operation explai ned above. For exanple, fl is 800 rpm f2 is
1000 rpm f3 is 1200 rpm Fl is 18 rps, F2 is 30 rps, F3 is 40 rps, 011 is
-20C, 012 is -7C, and 013 is Oc. In the above explanation, the

i ce-maki ng conpartnent 200 is explained as an exanpl e. However, the sane
expl anation applies when cooling of the refrigeration conpartnment 100, the
swi t chi ng conpart nerrtt300,01 keraregat aldre Gam@antsnenicré00,iorHehe freezi ng
conpartnment 500 is stopped. When the cooling of the refrigeration

conpar t ments ki des inpReGherdtheHingUdd epaaterstdd iserhurRed Ofdp\Wen
the cooling of the vegetable conpartnment 400 is stopped, the insulation

heater 41 ighd Winedohfourer o1 AR RUARINE Rbove, ApLording o thi s

enbodi nent, the nunber "of revolutions of the fan 2 and the nunmber of

revol utions, t ressor. 7 .are.reduced.,accarding to the storage
conpart nent < oa&%gn(f‘i%ei ﬁ’g mcec%’[ﬁuéf&.ngrﬁélreefwc?rl@,h%i 4 ghﬁoggiolﬁaget 0 obtain a
| ar ger power saving effect After the tenperature of the storage

conpar t mnent® FELHEE 0 50D FEEI 6 HenFerdtigee 3tabndrRa” SFerpdat ure) 013,
the nunber of revolutions of the fan 2 and the nunber of revolutions of the
conpr essor TRRAEE G tdigs e lq@icekinplooolTheie forsr agé conparedde to
Therefore, it is possible to nore steadily protect foods.

realize protection of the food in the storage compartment.

In this embodiment, the microcomputer 51 can inform by,
for example, display on the operation panel 5, that the
refrigerator-freezer 1 returns to the normal control. As
means for obtaining the same effect, the microcomputer 51
can inform that the food is present in the storage
compartment. The other operations and effects of this
embodiment are the same as those of the first embodiment.
This embodiment and the second and third embodiments can be

combined.

Fifth Embodiment

In the fourth embodiment, the weight sensor is used as
the food detecting unit that detects presence or absence of
foods. However, presence or absence of foods can be
detected using a distance sensor.

Fig. 11 is a diagram of an example of the
configuration of the switching compartment 300 of the

refrigerator-freezer 1 according to a fifth embodiment. In
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According to the present invention, there is an effect that it is possible
to realize protection of foods in a storage conpartnent for which cooling
control is set to be stopped. In the explanation of the first to
sevent h enbodi nents, the cooling control for any one of the storage
conpartments is stopped. However, the cooling control can be sinmultaneously
st opped f orthend igruneor €wfd tshe stereage icompar toentge kasehiz®2casEig.t is
possible to obtain a |arger power saving effect. Al t hough the

i nvention has ikeen desafanbed wirddt Hegspecindle sgechi ¢oarhodiraribs ber a
conpl ete and cl ear disclosure, the appended clains are not to be thus

limted buterar ewit 98 ePReHed rdsite AWM G ral hidihl 63l ons «a0dr 1
alternative constructions that may occur to one skilled in the art that

oLy el e b dgachanfor o A8 S, oM Al

present in the storage case 302. As shown in Figs. 11 and
12, in this embodiment, a distance sensor 72 is provided at
the bottom on the rear surface of the storage case 302.
The distance sensor 72 radiates an infrared ray and
measures time until return of the infrared ray to the
distance sensor 72 by reflection to thereby detect presence
or abgence of some food. In other words, the time until
the infrared ray radiated from the distance sensor 72 is
reflected to return to the distance sensor 72 changes
according to presence or absence of some food. The
distance sensor 72 outputs a detected voltage corresponding
to the measured time. In Figs. 11 and 12, components same
ag those shown in Fig. 8 are denoted by the same reference
nunerals and signs. The other components of the
refrigerator-freezer 1 according to this embodiment are the
gsame as those in the first embodiment.

Fig. 13 is a graph of an example of a relation between
a distance measured by the distance sensor 72 and a
detected voltage. 1In Fig. 13, d0 representeg a distance (a
distance from the distance sensor 72 to the opposgite

surface in the storage case 302) detected by the distance
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a plurality of divided storage conpartnents; a cooler configured to
cool anbient air and generate cold air supplied to the storage

conpart nents; an air duct configured to cause the cold air generated
by the cooler to flowinto the storage conpartnents; ai r-vol une
adjusting units configured to respectively adjust inflows of the cold air
fromthe aigerfigdt “i2ntie thetstter dge whdmparongobsls are inténpedatiur ¢he
detecting units configured to respectively detect tenperatures of the
storage compartsmEntsise 302. eodetrgrsiopcietljeng nurihks ceapablre ok
individually setting stop of cooling control for the storage conpartnents;

and da seemideoldounist veonf irgured tQqskep, 4eoReehaLRgtEhe §LQNAGE
conpartment for which the cooling control is set to be stopped by the

C00|ing'St@Hs%%hk%n@e%@étaﬁl%f%%@hokhkhﬁogalglakgngﬂgggggﬁ shorage

conpartnment using the air-volunme adjusting unit he "cool’i ng
control an the t eratur.e. detecting unit .continuously detects, for
a fixed ti%goor%%DFgFeagﬁgrna?'F§ﬁ6§&§ u quagﬁllpotéF ﬁ?ﬁﬁe%ftﬁ i first
tenperature set in _advance, even during the setting faor stopping the

t
cool i ng coRfrof ™ ERE588°FPhE Icdft VoI f o §PEppilAY EneIPnEEBRREEREReaB0l d

air into the .
arbitrary distance from the distance sensor 72 to the food

8l. A detected voltage in the case of the distance d2 is
Va2,

The detected voltage of the distance sensor 72 is
input to the microcomputer 51 of the control board 6. The
microcomputer 51 detects a distance based on the relation
between a distance and a detected voltage shown in Fig. 13
to detect presence or absence of the food 81 in the storage
case 302.

An operation in this embodiment is the same as the
operation in the fourth embodiment. Specifically, in the
flowchart of Fig. 10, "measure weight" only has to be
replaced with "measure distance" at $33 and "is weight
smaller than ml?" only has to be replaced with "is distance
larger than dil?" at S34.

As explained above, according to this embodiment, even
if the storage compartment for which cooling is stopped is
set by mistake or even if some food ie stored in the

storage compartment while the cooling stop setting is kept,
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storage conpartnent by the air-volunme adjusting unit, and performthe
cooling control until the tenperature detected by the tenperature detecting
unit returns to tenperature equal to or |ower than second tenperature set
in advance | ower than the first tenperature. 2The refrigerator-freezer
according to claim1, wherein at least a part of the storage

conpar t menttd fel e tiars | latdede dieattére thoatd B4l Sesnt eimper at ure or
prevents freezing or dew condensation due to a drop of tenperature, and
when set ti neeflectsitoppiing tdfe tteolding agwrt ehsics per hermedneercer Mg t he
storage conpartnent including the insulation heater, the control unit stops

or reduces resferigiszaitcon fAfedRe 1NTW ali@Rrhedt @he 381 control.
refrigerator-freezer according to claim1l1 or 2,
Therefore, it is possible to realize protection of the food
in the storage compartment. The other operationg and

effects of this embodiment are the same as those of the

fourth embodiment.

Sixth Embodiment

Fig. 14 is a diagram of an example of the
configuration of the operation panel 5 in a sixth
embodiment. The operation panel 5 includes operation units
(buttons, etc.) with which various kinds of setting are
possible and a display unit that can display an cperation
result of the operation units and the like. As explained
in the first embodiment, the operation panel 5 has the
function of the cooling-stop gsetting unit. However, in
this embodiment, when setting for stopping cooling control
is performed or during the setting for stopping the cooling
control, lighting or flashing display explained below is
performed on the display unit. Specifically, as shown in
Fig. 14, the operation panel 5 is caused to light or flash
the display of cooling stop setting and display of a
storage compartment for which cooling stop is set.

Consequently, a user perceives that the cooling stop is set

30



further conprising door-opening-closing detecting units configured to

det ect opening and cl osing of doors of the storage conpartnents, wherein
the control unit has a function of counting, based on outputs fromthe
door - openi ng-cl osi ng detecting units, nunbers of times of door opening and
cl osing, and . the control unit counts, concerning the storage

conpar t nent?Fophitsic ¥ tie aso slotpg reorttoli si §tsepetiobbéngstopped, a door
openi ng and cl osing frequency of the storage conpartnent as a number of
tinmes of door ofem rgaampdeC| osieng cwotihing aff kxed itermagndg when the door
opening and closing frequency is equal to or larger than a fixed nunber of

COnt 106 16l 6as6 e certing T orEEtopn G The Cos TRy ROREFEI . 4. The'

, g for stopping the cooling control. 4. The

refrigerat qichbgesg’ s26695dLAG h9pAY,ORe o EE%LHEk}ngocémpg@ reh
("ice making") are lit or flashed. At this point, to
inform that power saving is performed, "ECO" display can be
lit oxr flashed.

According to this embodiment, the user can easily
recognize that, for example, cooling stop is set and which
storage compartment is stopped being ccoled. When the ECO
display is lit or flashed, the user can easily recognize
that power saving is performed. The other compenents,

operations, and effects of this embodiment are the game as

those of the first to fifth embodiments.

Seventh Embodiment

Fig. 15 is a time chart for explaining an operation in
a seventh embodiment. An operation performed wher, for
example, cooling operation for the ice-making compartment
200 is stopped is explained below with reference to Fig. 15,
The configuration of the refrigerator-freezer 1 according
Lo this embodiment is the same as that in the first
embodiment .

As shown in Fig. 15, at time t=tl, when cooling stop

setting for the ice-making compartment 200 is performed,
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at least a part of the storage conpartnments includes a food detecting unit
capabl e of determ ni ng whether sone food is stored in the storage
conpartnment, and when setting for stopping the cooling control is
performed concerning the storage conpartnent including the food detecting
unit, the control unit determ nes, based on an output fromthe food

det ecting urt® 43t hetrt b riec o ok fing -stcomeed: timertth elastoerage ) cdpariioment  and,
as a result of the determ nation, when sone food is stored in the storage
conpar t mnentto reflasess gy et ttilrg ifcer-mstkappi rgnide-reeelti ngocontrol and
perfornms the cooling control. 5. The refrigerator-freezer according to
claim4, wiersiaguesary sane foeddss rstoned rdatdae asfc%roq%gcglmrittg%? anew
in a state in which the cooling control for the storage conpartrent is
st opped, thecopfin@le WY trrdet;ect. p fro f ood
detecting unit, that the rﬁ%ﬁvlﬁzﬁaﬁ%ﬁgﬁg@aﬁm& tet gtogr'agg;h%%%ggr%t%ﬁent,

rel eases t j f |..i St for. the storage ¢ artment, and
per f or ns tﬁgle(s:g%lﬁb% %gnHégrlo.(i%%é O%%hg f(r)éltlh i éf@rna?orl-sf F@gjil&e%g%&‘ﬁ“dw%ﬁg to
claimb5, wherei.n, n the setting of the cooling stop for the storage
conpart rrentt%l ?zr &Hgggﬂéﬁ M%teﬁe O%ob"lelvr‘?éu@&ﬁflrsopfi §het gPPegepForhd éént rol
unit, the co Iin%-stop setting unit inforns that the setting of the cooling
stop is refEQYEEE L¥onTHE (ef Filger dber ifpudpéd onc berdieng 4Bo ianyhene of

ice-making compartment 200 is turned off because heating is
unnecessary. The temperature of the ice-making compartment
200 at this point is represented as 011.

At time t=t2, when the temperature of the ice-making
compartment 200 stopped being cooled rises to 013, the
damper (the ice-making-compartment damper 24) is opened
according to food protection control. At this point, the
number of revolutions of the fan 2 is increased from Fl to
f2 and the number of revolutions of the compressor 7 is
increased from F1 to F2 to quickly cool the ice-making
compartment 200 again. At time t=t3, when the temperature
of the ice-making compartment 200 drops to temperature
equal to or lower than 012, the damper (the ice-making-
compartment damper 24) is closed again, the number of
revolutions of the fan 2 is reduced from £2 to f1, and the
number of revolutions of the compregsor 7 is reduced from

F2 to Fl. The control board 6 {(the microcomputer 51)
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claims 1 to 6, wherein the cooling-stop setting unit includes an
operation unit with which cooling stop can be set and a display unit
capabl e of displaying an operation result of the operation unit, and
when setting for stopping the cooling control is performed or during the
setting for stopping the cooling control, the cooling-stop setting uni t
causes the @iEpiGls tila areddtghn exfllsstedisphay offrhexeogllieng fSt dp
setting and display of the storage conpartnent for which the cooling stop
is set. 8.8(He mefrifgeriat arodo egrgr faccer di2ng t@ranyione afs rps, F2

is 30 rps, F3 isg 40 rps, 011 is -20°C, 012 is -7°C, and 013

is 0°%.

In the above explanation, the ice-making compartment
200 is explained as an example. However, the same
explanation applies when cooling of the refrigeration
coempartment 100, the switching compartment 200, the
vegetable compartment 400, or the freezing compartment 500
is stopped. When the cooling of the refrigeration
compartment 100 is stopped, the insulation heater 42 ig
turned off. When the cooling of the vegetable compartment
400 is stopped, the insulation heater 41 is turned off.

As explained above, according to this embodiment, the
number of revolutions of the fan 2 and the number of
revolutions of the compressor 7 are reduced according to
the storage compartment stopped being cooled. Therefore,
it is possible to obtain a larger power saving effect.

After the temperature of the storage compartment
reaches food protection temperature (abnormal temperature)
013, the number of revolutions of the fan 2 and the numbelr
of revolutions of the compressor 7 are increased to guickly

cool the storage compartment. Therefore, it is possibkble to

more steadily protect foods.
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claims 1 to 7, further conprising: a conpressor configured to forma
freezing cycle in conjunction with the cooler; and a fan configured
to circulate the cold air generated by the cool er, wherein when
setting for stopping the cooling control for all or a part of the storage
conpartments is performed, the control unit reduces a nunber of revolutions
of the conpressdcandiianinberhafporemesitutitorsitdfort, hetear. 19 afheffect
refrigerator-freezer according to any one of clains 1 to 8, wherein
t he storagelhsonpar tirepicsdindlalde a«stidragereorpaktrerts ifdoas afr iagerati on
tenperature zone for keeping tenperature in the refrigerator-freezer at
t enper at ur esteédle t@uPartment for which cooling control is set to be

stopped.

In the explanation of the first to seventh embodiments,

the cooling control for any cne of the storage compartments

is stopped. However, the cooling control can be

simultaneously stopped for two or more of the storage

compartments. In this case, 1t is posgsible to obtain a

larger power saving effect.

Although the invention has been described with respect

to specific embodiments for a complete and clear disclosure,

the appended claims are not to be thus limited but are to

be construed as embodying all modifications and alternative

constructions that may occur to one skilled in the art that

fairly fall within the basic teaching herein set forth.
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hi gher than O0C and a storage conpartnent in a freezing tenperature zone for
keeping the tenperature in the refrigerator-freezer at tenperature |ower
than 0C, and the cooling-stop setting unit enables setting for
stoppi ng the cooling control for the storage conpartment in the freezing

t enper at ur zone. 10. .The refrigerator-freezer according to any one of
claims 1 td&"8] WHeFePA™EAe €60l i ng-stop setting unit enables setting for

si mul t aneously stopping the cooling control for two or nore storage
conpartnents. A refrigerator-freezer comprising:

a plurality of divided storage compartments;

a cooler configured to cool ambient air and generate
cold air supplied to the storage compartments;

an air duct configured to cause the cold air generated
by the cooler to flow into the gstorage compartments;

air-volume adjusting units configured to regpectively
adjust inflows of the cold air from the air duct into the
storage compartments:;

temperature detecting units configured to respectively
detect temperatures of the storage compartments;

cooling-stop setting units capable of individually
setting stop of cooling control for the storage
compartments; and

a control unit configured to stop, concerning the
storage compartment for which the cooling control is set to
be stopped by the coocling-stop setting unit, inflow of the
cold air into the storage compartment using the air-volume
adjusting unit and stop the cooling control and, when the
temperature detecting unit continuocusly detects, for a
fixed time or more, abnormal temperature equal to or higher
than first temperature get in advance, even during the
setting for stopping the cooling control, release the

control for stopping the inflow of the cold air into the
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storage compartment by the air-volume adjusting unit, and
perform the cooling control until the temperature detected
by the temperature detecting unit returns to temperature
equal to or lower than second temperature set in advance

lower than the first temperature.

2. The refrigerator-freezer according to claim 1, wherein

at least a part of the storage compartments includes
an insulation heater that raises temperature or prevents
freezing or dew condensation due to a drop of temperature,
and

when setting for stopping the cooling control is
performed concerning the storage compartment including the
ingulation heater, the control unit stops or reduces

energization of the insulation heater.

3. The refrigerator-freezer according to claim 1 oxr 2,
further comprising door-opening-closing detecting units
configqured to detect opening and closing of doors of the
storage compartments, wherein

the control unit has a function of counting, based on
outputs from the door-opening-closing detecting unitg,
numbers of times of door opening and closging, and

the control unit counts, concerning the storage

compartment for which the cooling control is set to be
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stopped, a door copening and closing frequency of the
storage compartment as a number of times of door opening
and closing within a fixed time and, when the door opening
and closing frequency is equal to or larger than a fixed
number of times set in advance, even during the setting for
stopping the cooling control, releases the gsetting for

stopping the cooling control.

4. The refrigerator-freezer according to any one of
claims 1 to 3, wherein

at least a part of the storage compartments includes a
foed detecting unit capable of determining whether some
food is stored in the storage compartment, and

when setting for stopping the cooling control is
prerformed concerning the storage compartment including the
food detecting unit, the control unit determines, based on
an output from the food detecting unit, whether some food
is stored in the storage compartment and, as a result of
the determination, when some food is stored in the storage
compartment, releases the setting for stopping the cooling

control and performs the cooling control.

5. The refrigerator-freezer according to claim 4, wherein,
when some food is stored in the storage compartment anew in

& state in which the cooling control for the storage
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compartment is stopped, the control unit detects, based on
an output from the food detecting unit, that the new food
is stored in the storage compartment, releases the setting
of the cocling stop for the storage compartment, and

performs the cooling control.

&. The refrigerator-freezer according to claim 5, wherein,
when the setting of the cooling stop for the storage

compartment is released and the cooling control is started
by the control unit, the cooling-stop setting unit informs

that the setting of the cooling stop is released.

7. The refrigerator-freezer according to any one of
claims 1 to 6, wherein

the cooling-stop setting unit includes an operation
unit with which cooling stop can be set and a display unit
capable of displaying an operation result of the operation
unit, and

when setting for stopping the cooling control is
performed or during the setting for stopping the cooling
control, the cooling-stop setting unit causes the display
unit to light or flash display of the cooling stop setting
and display of the storage compartment for which the

cooling stop is set.
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8. The refrigerator-freezer according to any one of
claims 1 to 7, further comprising:

a compressor configured to form a freezing cycle in
conjunction with the cooler; and

a fan configured to circulate the cold air generated
by the cooler, wherein

when setting for stopping the cooling control for all
or a part of the storage compartments is performed, the
control unit reduces a number of revolutions of the

compressor and a number of revolutiong of the fan.

9. The refrigerator-freezer according to any one of
claims 1 to 8, wherein

the storage compartments include a storage compartment
in a refrigeration temperature zone for keeping temperature
in the refrigerator-freezer at temperature egual to or
higher than 0°C and a storage compartment in a freezing
Cemperature zone for keeping the temperature in the
refrigerator-freezer at temperature lower than 0°C, and

the cooling-stop setting unit enables setting for
stopping the cooling control for the storage compartment in

the freezing temperature zone.

10. The refrigerator-freezer according to any one of
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claims 1 to 9, wherein the cooling-stop setting unit
enables setting for simultaneously stopping the cooling

control for two or more storage cowmpartments.
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