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1 REFRI GERATOR W TH DAMPER UNI T CONTROLLI NG FLOW OF
COLD AIR This invention relates to a refrigerator
provided with a duct through which cold air generated
by an evaporator and a 5 danper unit which is

di sposed in the duct to control flow of the cold air.
Househol d refrigerators have conventionally been
provi ded with an evaporatormgjsposed i n an evapor at or
conpartment defined by a | ower inner part of rear

wal | of the refrigerator body. -A 10 duct is also

defined along the inner rear_wall i ger
bo§§F§’éG%‘\Tpg AT MAMEERP T r%i?‘ﬁgl’t@gp%ﬁé@ o&e G At
conpartment. Cold air generated by the evaporator is
supplied into storage conpartnments such as a

nmode- chapgaakbar conpantienttd @ whfehoaratont provided with a
tenperature i s changeabl e according to refrigeration
15uedebrovydatmenr omid iy PRROFHGIRDYD 2PneYIHROEEPernd &

to control, flow of cqld air .supplied,i,nto S '
c GRPRPE Bftgwhich 1s dI*BPC’%?(‘é\r’rﬁ‘l e ?B?Hffo?%%%g%f%‘%% the
digglogf a refrigerator provided with a danper unit
of ﬁe above- nentioned type. FIG 10 illustrates an
appear gaeehefl at fer rdigs e hosedd hdaapemnvent f olal Ifhbe@® provided
danper unit 1 conprises a frane 2 which is disgoseg ned
swibh anewamoriptar 4 SHPSHAN AR PYARIIAGPTGTOMRaghRent AGELne
shown), into two parts.. The fr [ i

BERDEE THT BTt oot P ESRAritbl @y, a

béﬁé# g sl 1Al 81k i6kasiBagand ORRNY Agh it hel Dpenhrg<Xaigbrator
the frame 2. A drive mechanism 3 is provided for
pbyay add a2 Tonpxieny tupealpdf Frem pitet evaporTher feofpe rament .

drive mechanism '3 and baffle plate 4 are Lntﬁgggtegora e
i fodd @ainigenerated byhehe|§XAROFEERAN S AUBPPHALE (S &9

vert] Crl | tI onl.gchr %%tg %ﬁl&géhglgéé-actﬁ%o@gmﬁglsﬁn&t@lqQ«hich an
q@V%&ﬁe?lc Fesin and
interior temperature is changeable according to refrigeration
: ﬁodes. A damper unit is incorporated in the daﬁber to control
flow of cold air supplied into the storage compartments.

For " example, JP-H10-205957A discloses a refrigerator
providedAwith-a damper unit of the above-mentioned type. FIG.
10 illustrates an appearance of the disclosed damper unit 1. The
damper unit 1 comprises a frame 2 which is diqused S0 asrto
vertically divide an interior of a duct (nét shown) ir}to two parts.

The frame 2 is formed with an opening 2a. The damper unit 1
further comprises abaffle plate 4 closing and opening the opening
2a of the frame 2. A drive mechanism 3 is provided for pivotally
moving the baffle plate 4. The frame 2, drive mechanism 3 and
baffle plate 4 are intégrated into a unit;

The drive mechanism 3 includes a vertically long

rectangular box-shaped case 6 made from a synthetic resin and
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2 a danper notor 7 and a gear nechani sm (not shown)
provided in the case 6. The case 6 has an inner face
6a directed to the inside of the duct. The inner face
6a includes a | ower rear end fromwhich a rotationa
shaft 8 horizontally protrudes. The 5 rotationa

shaft 8 is rotatively noved by the danper notor 7 and
t he gear nechani sm The baffle plate 4 is made
froma synthetic resin and formed into the shape of a
rectangul ar plate. The baffle plate 4 is connected to

the rotational shaft 8. Furthernpore,, the f AQided i
platieneey merades M AnPRtT fAER P UTde néjgadg g%n)l %hi chooo

i s, provided g seal] €hndr ¢hos @y adherbng tite anside
péPgﬁé‘?%’e‘ofﬂf%gg%%g%ﬁ%a when t he openi ng has been
clesgsh ghke.f rmyeeignés mmdees riomladsym Hewee Feaf pnd from

and formed into the shape of a rect an%gl ar_fr arredesThe The
f pafeh 2 & sréoraisdalntSRdl | Y RPERZeHS Cds PSS t o

tend 15 f t he, i f .
e ol i Ayt 360, PR s b0 o

In, the da 5]'1{[ 1 unitized as descri bed above, the
dltlhseg%ae%%%flg%% is built into the danper unit 1 so

as to fg bitfrdplate 4ais peds Sroh & Aenthedtic FRUTaepddormed

material constituting a wall 20 _of the, dugt 4 i
{ iiiso cOws Shane | of 4 FeRGENSRERN PIAReE o %5?1% O 4 i

case 6 is, disposed . sq.th I gnergfacerRdrt hefeobatfle
fﬁ@Pﬁ%‘:”(Gﬁ’etPn&é iroortaoflofl%'té éuctﬂ. IﬁA cont rol djévPce ?

( o)1 LU LR Sideher sleamandens ote) 7os ovitiledit 1¢ pwovided
bgg%‘]:%qpﬂ%le 4 s olpened and cl osed, whereby cold air .
i § RonthglheeBesd asosaly hoheni o 2P HPNGIYOt bRE P "9

a storage conpartnent. A cqol i ffici-ency 1 r
 aau whe e aBes heah AR, She; il poiSinide rom

the evaporator.in t VEHIESH! LRSSk befarigaiaalgatar frame.
A@c%’r“&ﬁ bty reateso P%g&%gelr ation i s%lgent errupted 3

aﬁ!ﬁeafx%%fer 9Slsi pgrRReHatbgnal Dr wenkrigiezemge & so as to extend
defrosting heater is carried out periodically or when 3
areoAUa iiveeppBaat iGag ofi ke hease Saghddis drive mecnanism
predet ernm ned period of tinme, for exanple. In the
deprbzentad lopEPURTON G H@SQESSt formed on the cool er

's me'.{neghe damper unit 1 unitized as described above, the drivg
mechanism 3 is built into the damper unif: 1 so as to be fitted
into a recess of the heat-insulating material constituting awall
of the duct although this cohstr-uction is not shown. In this
case, the case 6 is disposed so. that the inner face 67a thereof
facing the interior_of the duct. A control device (not shown)
controls the damper motor 7 so that the baffle plate 4 is opened
and ciosed, whereby cold air is controlled so as to flow along
the duct toward a storage compartment.

A cooling efficiency 1is reduced with increase in an amount
of frost formed' on the evaporator in the above-described

refrigerator. Accordingly, & cooling operation is interrupted
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5 by heat generated by the heater. As a result, a
cool er conmpartnent and the duct are filled with danp
air with relatively higher tenperature. The
tenperature in the storage conpartnent side is |ower
than in the cooler conpartment during the defrosting
operation. 10 Wth this, npbst conponents of the
above-descri bed conventional danper unit 1 are nade
fromsynthetic resin, whereas”the danper notor 7
having a netal notor frame is provided in the case 6.
Accordingly, since the case 6 has a | arge

capratiat yleEheat ipeoRt Triri ofaf O Etrl’?éfgtléﬁ‘b‘ér%t%l}§°8?l?‘i’1 heater

case 6 is |ncre sed
Gars oo et S B SRR st ST 0L Dl i

FeBl S, Lo a'%&eﬁeﬁ@ﬁh{ided gen spodenses fur éhﬁnp]rmer In the
face Ga of the case when the baffle plate 4 is

ommsaﬁh@ropmapuem ameof redte feehed s ﬁ@edfféﬂ@tli b melted
Dew condensati on water sonetines fl ows

cOPY ebedthgIenerAtedr MWatifale it &° V\ﬁeﬁegmﬁ:écta| ngoter

near the rotati I t
L T R

OREIMerOBefd A udef rosting such that the rotationa
shaft 8 sticks to the case 6 or the franme 2.

Conseqmbetﬁeyqpetrheueellsl &hpostP¥Ade CYTPHEEIqHe Side 15 lower

openi ng/ cl osi n eratio f th b f.f e
wéWaBé“éFpééF@ erA“W&EFEPEPg uﬁeaglnga? %E§§§2k§ %ﬁratlon'

t Qﬁt%r NS ,nﬁggl.a@oﬁlgb!?ien{boro@ﬁﬁ@@b%veadéi@ﬁtbed conventional
damper unit 1 are made from synthetic resin, whereas the damper
motor 7 having a metal motor frame is provided .in the case 6.
Accordingly, since the case 6 has a larger heat capacity than
the other part, the'temper.ature of the case 6 is nof increased
so high even during the defrosting operation, whereupon the
temperature remains low. 7

As a result, dew condenses on the inner face 6a-of the case
6 when the baffle .pl.éte 4 is opened after completion of the
defrosting operation. Dew condensation water sometimes flows
down, collecting on the rotational shaft 8. When collectingnear
the rotational shaft 8, the dew condensation water ffeezes up
upon re-start of the cooling operation after defrosting such that
the rotatlonal shaft 8 sticks to the case 6 or the frame 2
Consequently, there is a possibility that the openlng/c:1051ng
operation of the baffle plate 4 may be affected. A heater for
heating the case 6 of the drive mechanism 3, for example, a sheet

‘hreater comprising a cord heater attached to an aluminum foil sheet

has been attempted for the purpose of preventing dew condensation



heat er conprising a cord heater attached to an

al um num foil sheet has been attenpted for the

pur pose of preventing dew condensation 4 on the

danper unit 1. However, addition of a heater would
conplicate the construction of‘fhe refrigerator and

i ncrease the costs of the refrigerator.

Enbodi nents of the present invention seek to provide

a refrigerator which_jncludes a danper unit provided,.

"non dscraRRe WAt h é@weﬁ?re\ﬂéﬁ%ﬂoae%p GoRiiHs PP coplicate the

t he r | - - Yy’
SRR s PSR 8L T Pl
| n accorelabpeimshisibfanhd plesdnt agRaGN Sek ttb @rd¥i@SE Adfrigerator which
invention, there is provided a refrigerator )
coripelidisrydaanner gnd geoddudianatdwshand seiclevaprreaed dew condensation
provi ded, for producj cold air, duct provided. far

DUt {F%ries Rl WL R fotsieef ' Wapaae B ¥ ol and cose
st s (%ggﬁﬁggﬁnt, a danper unit provided in the
duct-gﬁgglnc uding a danper notor serving as a drive

sour ce dndiceorbaick|veitlph dire agpeneflihapiesehtaaeshtioy, thoe is provided

danper_notor, and_a control device provided for )
corft FETIRPTAT t ERTie R HOTAEE WHRaHENE: i [gxAFor@op paedded for

is _opened and closed, thereby controlling.flow of.the

ol TR G0 ey a T B HPP R bt g ARt Saporator
devingaht WokdpercobfakhRInt, | Nl 8 uHRAFRGidéiabe A8ctlMlincluding a
t he danper notor 'is energized for self-heating.

Thelaopat motor dewingeascodri veadosrce laed ddafilerplato bpencdantl kbtsed by the
t he danper nDt?{ is energized t@;jéelf-heating as

welda0REr Bigtarnaid 3 pantpd rderice prafided; T spriFdansiE damgsegotor so
for, f.Ll .t Lo ; r )
conts AR bRttt i hiea sl KRLE (Blibut Bithfifly ABQ'GHRe cold ai
gengoahe stdigat cadpirhBertetidl dondbl epEEQEaIck @Bntkélling the damper
sel f-heating. The heat generation can increase the

t ermpaeniahet thé dampertroptof isamergufed tiprescshepleng. not or and
therefore the tenperature around the notor, fr . Y
wher eupdhe GaITlHIATSCATIGH (B8 AopacT BORF 5 Al i ddtpeer motor s
da LRI 2| i § ]

addeqeil br s fbidtind SR a0 BERIE oo RE AL iy pBfed and closed
t hdsefontrof sfwme ofl heaaid &ieinis ieanirawd dynpanaiegt. ZEid @iaper motor

of the danper notor. Furthernnre,fprevenpion of dew
 cofifemetoricer) genpriteebod-asghe aprubeolpopisizaign gor self-heating. The

sinplified.and cost-effective construction. O her

ob PR e S e BRI R VWS bkt fPog g d¥iper motor
| nyent {iRiel lthd eeARrAli82krdtAAN e th&W NGahBe whercupon dew
foll ow ng description of the enbodi nent with

r ekendens@ionaat be raxtraorp anyhadpnoeawhing by thiscayd) ino theater needs
FIG 1 is a flowhart showi ng operating procedure for

10 control of self-heating energization of a danper

nmotor in a



refrigerator of one embodi ment of the present
invention; FIG 2 is a schematic |ongitudinal side
section of the overall refrigerator; FIG 3 is an

enl arged | ongi tudi nal side section of an 15
evaporator conpartnent and its nei ghborhood
construction; FIG 4 is a perspective view of a
danper unit; FIG 5A shows aframe format of the coil
arrangenment of the danper notor; FIG 5B shows a
manner of energizing the coil of the danper 20 notor;

FIG 6 is a block di h ;
artrafge ﬁ%‘ﬁ?d'oianfih%‘z?"g%eiam?f ? oho ﬁ?dé\d%bg%{%& \"% nec%,vtherefor

S rvt\anen 5 cgrtl r@g?&@é’ﬁtég bgfhﬁlerr@flkéﬂﬂrﬁbf ntheCyahper motor.
Furthermore, prevention of dew condensatlon and freeze-up can
be achieved by a simplifiéd and cost-effective construction.
Other objects, features and advantages of the present
invention will become clear u?on reviewing the following
derscription of the embodiment with reference to the accompanying
drawings, in which:

FIG. 1 ‘is a flowchart showing operating procedure for
control of self-heating energization of a damper motor in a
refrigerator of one embodiment of the present invention;

FIG. 2 is a schematic lbngitudinai side section of the
overall refrigeratoxr; |

FIG. 3 is an enlarged longitudinal-sidersection of an

evaporator compartment and its neighborhood construction;

FIG. 4 is a perspective view of a damper unit:

FIG. 5A shows a frame format of the coil arrangement of the

damper motor;

FIG. SB shows a manner of energizing the coil of the damper

motor;

FIG. 6 is a block diagram showing an electrical arrangement

of the refrigerator:;

FIG. 7 is a view showing an arrangement of the refrigerating

cycle;

FIG. 8 is a graph showing experimental results regarding

temperature changes of the damper unit;

FIG. 9 is a view similar to FIG. 1, showing another

embodiment; and



25FIG 8 is a graph showi ng experinmental results
regarding tenperature changes of the danper unit;
FIG 9is aviewsimlar to FIG 1, show ng anot her

enbodi nent; and 6 FIG 10 is a viewsimlar to
4, showi ng a conventional construction. One _
enbodi nent of the present invention will be described

with reference to FIGS. 1 to 8 Referring to FIG 2,
a body 11 5 of the refrigerat&% i n accordance with
the invention is shown. The refrigerator body 11

i ncludes_a heat -insul ati ng housi ng 12 havi ng an _
i nteri of 1% vi%ddd By vReHt stsidrattiond - p&ReYERDmM wefinventional

12a.,,12p,8nd 12c into vertically aligned
conﬁgrtﬁ%ntgw"Thus, storage conpartnents or a

refri genad kfgo&DiEIA bBiMe $3esent invention will be described
with reference to FIGS. 1 to 8. Referring to FIG. 2, a body 11
5 of the refrigerator in accordance with the invention is shown.
The refrigerator body 11 includes a heat-insulating housing 12
having an interior divided by heat—insulating partition walls
12a, 12b and 12c¢ into vertically aligned compartments. Thus,
storage compartments or a refrigerating compartment 13,
ice-making compartment 14, vegetable compartment 15 and freezing
compartment 16 are defined in the heat-insulating housing 12
sequentially from an upper compartment. Furthermore, a
mode-changeable compartment 17 (see FIG. 3) is juxtaposed with
the ice-making compartment 14. A  temperature 1in the
mode-changeable compartment 17 can be changed among a plurality
of temperature zones with operation by a user. Accordingly, the
mode-changeable compartment 17 can serve as a freezing
compartment, partial freezing compartment, chilling compartment
or refrigerating compartment.

A door 18 is hingedly mounted on a front of the refrigerating
compartment 13. Slide-out doors 19, 20 and 21 are mounted on
fronts of the ice-making compartment 14, vegetable'compartment
15 and freezing compartment 16 respectively. An ice storage
container 22 is connected to a rear or inner wall of the door
19. Two storage containers 23 and 24 are connected to rear or
inner walls of the doors 20 and 21 respectively. A refrigerating
compartment temperature sensor 25 is mounted in the

refrigerating compartment 13 for detecting a temperature therein.
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10 i ce-maki ng conpartnent 14, vegetabl e conpartnent
15 and freezing conpartnment 16 are defined in the
heat -i nsul ati ng housi ng 12 sequentially from an upper
conpartnent. Furthernore, a node-changeabl e
conpartnment 17 (see FIG 3) isyjuxtaposed with the

i ce-maki ng conpartnent 14. A tenperature in the 15
node- changeabl e conpartnment 17 can be changed anobng a
plurality of te rature_zon i _t ' J . he
et ESbsT BPRG ) P ekt b B Aaceabl o £ orpart e b The

C@Qegg{%i ﬁ%#ﬁﬁ%ﬁ@ NG ¢8MPakLRBALngPArtémbefd RO NGerein.
conpar nt, chilling conpartment or refrigerating

CARRaF i HRl 1y 20 Anslorchkihgesatliengenbyr ot gdmparature sensor
front of the refrigerating conpartment 13. Sljde-out

dosr $s49,FIZ0 &nd i21mareteduit eiomoreoRrhangealphe compartment

i ce-maki ng conpartnent 14, vegetable.conpartnent 15
Ak FPEcoTiRECObar CRERES 14 FasOCFrYbly  An | Ce |

storaggJ%%ggggg%%;é%f%;d%%%mgg@gvggg§agggaxﬁ@§ﬁ®m%ht28 and

wall o oor 2 Wo storage containers 23 and

26& BLE CONNEEHEE - L Ae h € aBlo viaRBET covibd Scrafnit he apodsfined by
20 and 21 respectively. Arefrigerating conpartment

t enpesAatiane sengoer vaGetsbhounrgdrtmeriel ¥ &for fgdrabp i sposed
conpartment 13 for detecting a,tenger ture_th reiP.. 4

7 backraael £ agtle sApEYAWeht ShemperhE ire- Sidor - 26 fgirigerating

e LSS AORRL TP 0 s LS4 bioming

mde- %_#] %@%e%?éfo‘s‘&ﬁf%f L Rente A enRetat Hhe SOISAmeAt evaporator

(see 6) I's mounted I n the 'node-changeabl e

CRRat-ARBht 128 gbrdeicettingg saanbepherasuie ther epfirigerating
storage and vegetable compartments 13 and 15. Furthermcre, a
freezing compartment evaporator 32 and a freezing blowing fan
33 (see FIG. 3) are enclosed in the freezing compartment
evaporafor compartment 289 for cooling atmospheres in the
freezing,ice-makingandmodemchangeablecompartments16,14and
17. The refrigerating compartment evaporator 20 and blowing fan
31 and the freezing compartment evaporator 32 and blowing fan
33arespacedright%ndieftfromeachother. A defrosting heater
34 {shown only in:FIG. 6) is attached to the freezing compartment
evaporator 32.

Upon drive of the refrigerating plowing fan 31, ccld air
produced by the refrigerating compartment evaporator 30 is
supplied from the upper interior of the .refrigerating
compartment evaporator compartment 28 through a blowing duct 35
and a plurality of supply openings into the refrigerating

compartment 13 and further into the vegetable compartment 13,



A refrigerating conpartnent evaporator conpartnent 28
and a freezing conpartnent evaporator conpartnment 29
are defined by a rear wall of the vegetable
conpartnent 15 so as to be di sposed back and forth as
shown in shown in FIGS. 2 and 3. Arefrigerating 10
conpartnent evaporator 30 and a refrigerating storage
bl owi ng fan 31 are encl osed i% the refrigerating
conpartnment evaporator conpartnent 28 for 'cooling
atnospheres in the refrigerating storage and

ble conpartnments 13 and 15. Furthernore,-a

veget ,
f r 8827 MY cofipaltnént "8Fapafbtor 32 antd & i éeihyrned into
bl QWL _r!l_g)wfe‘rimirilér%%r( §1e%hgl i%fr%%;eggglﬁa Q:Ionéggtlj%%nt% I%%aporator
freezing conpartnment evaporator conpartnent or
Ccoobipgr tatermsyFheneshiup dikeul seezi ngs d e€swBki Bige aRflosphere
nmode- changeabl e conpartnents 16, 14 and 17. The

r efPigpehadt fdiec srparaarent nevipbrageralde ardrdrowHg 13 and

fan.31 and.the freezing conpartpent evaporator 32 and,

b1 b o PRS0 o3 EFEF SHeLa TP DRI St oFar T4 hrahcR ¢ t0
other. A defrosting heater 34 (shown only in FIG 6)

is attached to the freezing conpartnent evaporator

32. Updnrdhéwe:of, tdver defvd gétatifgeblionbigwian £34,33, cold
cold air produced by the refrigerating conpartnent .
ev%epfor%wﬁmgé Py J8les fFeZéndf FORPRAERIPpetVaRtretper 32 is

f . ' ti . t Qr.
el TR T NP Ao comparinens
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plattagloir b ¥o Of cipRpi e 8P EM NS oulhoat REowBld I@eEatbNghto the
conpartffient 13 and further into the vegetable
comfsamelibrd ceBparBuert dholamd hhEinGde2 chyhggaddlfe epppartment

t col ir is returned_into the |ower interjor of ,
iR BB Korpr ERERT-RY S5BPAE BP Borkgar piepown in

2&randst h%e%smfﬂ 6dhe A318 Lesull ,rétgﬁngh"@ﬁabewe lower

in each of the refrigerating and veget
canpariseptfstis fakdzing compartment evaporator compartment 29

and thus circulated. As a result, the atmosphere in each of the
freezing and ice-making compartments 16 and 14 is cooled in a
freezing temperature range of -18°C or below.

The aforesaid duct 36 is disposed so as to extend upward
from the freezing compartment evaporator compartment 29 and then
S0 as to be connected to the rear of the mode-changeable
compartment 17. The duct 36 has a generally rectangular cross
section. A damper unit 37 is provided in the duct 36 for
controlling supply of cold air into the mode-changeable
compartment 17 or opening and closing the passage of the duct
36. The damper unit 37 will be described in detail later.

A refrigeration c¢ycle 38 (see FIG. 7) is built in the
refrigerator body 11. An equipment compartment 39 is defined

in a lower rear interior of the body 11. In the equipment
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5 15 is cooled in a refrigerating tenperature range

from3Cto 5C Furt hernore, upon drive of the

freezing blowing fan 33, cold air produced by the

freezing conpartnment evaporator 32 is supplied from

t he upper interior of the freezing conpartnent 10

evapor at or conpartnent 29 through a bl ow ng duct 36

into the ice-naking conpartnent 14 (and the

node- changeabl e conpart nment 1?5 and further into the

freezing conpartnment 16, as shown in FIG 3.

Thereafter, the cold air is returned into the |ower

| nCEFPRF Lt g faee FTRY L dethpar EAeRte Epapdiat oqondenser 41,

29,1 n Bus, ci rcyl a ed su

g92¥%%§Q%Ergzlﬁx%a%ﬁE ¢ e frgeé?%éxﬁﬁén? @h Cmﬁﬁessor

COH‘ﬁardomiBEh§eﬁ-6aﬁBd:h:b411}§a .CO0h Qﬁelfbﬁrlfgre%gféi&g cycle 38, the

tenperature range of -18C or bel ow. The

af 6peREd hodutd . wmdgndespﬂdsed o <ds 4Be dxkenthngawared valve

rg tthe treezing nmpar t ment evapor at or conpart nent
HEPPRARL %0 % GhEE (5 bEo LBt SO RCF tee by chrof | gerant
thﬁl %% Bﬁ‘@%ﬁﬂ} anggpgréf&qt 1’I7he -Qﬂ% gggxtrer?’@aﬁ% %3 has
generally rectangul ar cross section. A d nper un
| sonpr dvildedt Janahbecwductt B S asbcant uekli ng sHpplisefcutlet
cold air into the node-changeabl e conpartment 17 or

opbth n@feanféf)fme&éileﬁg at rfersésﬁgélé@rr h*éu}dﬁechrZStl% freezing
T uni .t 37 be descrlb d.in q§tal

apfita < ef:k valve
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defined in a lower rear interior of the body 11. In
t e logul piernngctedparttrentn@3® are 4Fovidesbaa closed loop
conpressor 40, condenser 41, cooling fan 42 (see

FRESSERdAaRey - £ drsessod TP it Héré‘&h’ﬁlee@si‘)‘?d hhel refrlgeratlng

CopipREisn il sy 1 K0S ol FLABIAN Byt Fogn uhe

changaavart1éal ¥8c of the changeover valve 43 and a connection
point of the check valve 46 and the compressor 40 so as to be
parallel with the freezing compartment evaporator 32 and the like.
The changeover valve 43 is controlled by a control device 48 (see
FIG. 6) mainly comprised of a microcomputer.

When the changeover valve 43 is switched to the first outlet
43b side,‘ the compressor 40 is driven so that the refrigerant
passes through the condenser 41, and thereafter, the refrigerant
is supplied through the first capillary tube 44 into the freezing
compartment evaporator 32. Subsequently, the refrigerant of the
freezing compartment evaporator 32 is returned through the
accumulator 45 and check valve 46 in turn into the compressor
40 (freezing compartment cooling mode). On the other hand, when

the changeover valve 43 is switched to the second outlet 43c side,

the compressor 40 is driven so that the refrigerant passes through



5 43 conprising a three-way val ve are connected by a
refrigerant pipe sequentially in this order. The
changeover val ve 43 has one inlet 43a and two outlets

43b and 43c. To the first outlet 43b are connected a

first capillary tube 44, the freezing conpartnent
evaporator 32, an accunul ator 45 and a check val ve 10

46 by a refrigerant pipe sequentially in this order.

The check valve 46 is connect®d to the conpressor 40,
whereby a cl osed | oop is established. A second

capillary tube 47 and the refrigerating conpartnent )
evaper atwierzgraf e wyd atﬁeéﬁﬁf@%?rarﬁhepirﬁgrb%‘?w ishgupplied
second autl et 43c gf the changepver.valve 43 and a .
conRBL RS S55PRT 617% He e EaRovAl virtds iy Tl gerating
CORBLESSMentOcsQpdSatdt B8 . PafidldRbueW i, the: fr8eZ5Bgant is
conpartnent evaporator 32 and the |ike. The

chapgeovel iredoveehd3 daprensool hed (byfaigonttiol devpgetment
48 (see FIG_ 6) mainly conprised of a m croconputer

S VWhERCHHW #Rdfbeover valve 43 is switched to the first

10

15

20

25

out | et 20 4305 6,: 19 GOMPLESSHL ARSI VO 1 he

that the re gerant passes through the condenser 41,
angdhar eaf t ey, i hdeudef ki gemaNtoiE pappli €d ahf®ughide the
the first capillary tube 44 into the freezing

c otipar tireat i@y aporatrer3and Subysaqiehtiors ke shown in FIGS.
refrigerant of_the freezing c tment evaporat or 32

o PEBE el E GNP S8UREE Tt GRoSSh AR L BER LAY 992
valy8ndén A A1 Ny | NERINBCCOMII8SSPrudPnLE 118R21LAGs a baffle
conmpartnent cooling node) . On the other hand, when

t hel atleahi@) epeei ny alnviec U3 iirgy st topkedny d dshef seeofichme 49 and
outl et 43c side, the conpressor 40 is driven so that

t FedFare i“@@héﬁ%s%ﬁ‘sé@f trﬁ)ﬂ:éggﬁely moving the baffle plate 50.

The frame 49, baffle plate 50 and drive mechanism 51 are unitizéd.

The drive mechanism 51 includes a slightly vertically long
rectangular box-shaped case 52 made of a synthetic resin and
enclosing a damper motor 53 and gear mechanism {(not shown). The
case 52 has an inner surface 52a facing to the inside of the duct
36. The inner surface 52a includes a lower rear end from which
a rotating shaft 54 protrudes horizontally. The rotating shaft
54 is rotatively moved by the damper motér 53 and gear mechanism.
The case 52 further has an outer wall provided with a connector
(not shown) via which the damper motor 53 is connected to a drive
circuit.

The baffle plate 50 is made of a synthetic resin and formed
into the shape of a rectangular plate. The baffle plate 50 is
connected to the rotating shaft 54. The baffle plate 50 has an
inner surface {underside) provided with a sealing member 55 which

adheres closely to the periphery of the opening 49a when the



10 the condenser 41 and thereafter, the refrigerant
is supplied through the second capillary tube 47 into
the refrigerating conpartnment evaporator 31.
Subsequently, the refrigerant is returned into the
conpressor 40 (refrigerating conpartnent 5 cooling
node) . The danper unit 37 will now be descri bed
in detail. The danmper unit 37_includes a frane 49
di sposed so as to divide the Ytict interior into upper
and lower interiors as showmn in FIGS. 3 and 4. The
frame 49 is formed with a rectangul ar openi ng 49a 10
as “BRBWAY i472FP GEhg. T &énsp%rcleﬁ?ffl 3FhPUFEHET 49 is made of
I ngl a P nd. c| osi t he
opant B A or tEe P Ph s AT A R Tathechan g paoular
f Otoﬁﬁ&ﬁiéﬂi@i%ﬂ@ﬂkﬁgeé%ﬁﬁfil@ phate phe f-}_:aﬁefﬁl@af@ formed
49, baffle plate 50 and drive nechanism 51 are
un#ﬂt@%@ﬁllvhél@hlw rechard s 51 {qdlogdesnbatly gsmtleyld from

rectan ul ar 0% shaped case

I

Iong
5 bt G STt (e SETnY S CBHE 01 G S et oide.  The
m)gﬁénﬁ% apd igeap - ABREhaNk SMERat M‘MD wafi]g)fcé & %%me 49,
has an inner surface 52a facing to the inside e
duct 3@heTleEmpennenis7f aeictb2a diiglivdas: A deevRibé@@bove is
end fromwhich a rotating shaft 54 protrudes

hdrEH a5y dethe ci-tmta% ﬁ@ t@ﬁ*aftﬁieziylss'& meshegt aiMel yfitted
noye he da ear. nechani s
%gg?é ? f%rnﬁasln a 1ns Cg]a%J_n m t%rla]t Igonsg;LtutJ_ng

case urt her an ou er wa
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is connected to a drive circuit. The baffle plate 50
i schradesef5Za isyaidmised sesim tandatorumedifber o dftheéhe duct
Sgﬁﬁe of a rectangul ar plate. The baffle plate 50 is

ect Y PBPEhBOFBE 265 Iy COREFRL 54 v iphish 6affrf1rvs Pirgug t (not

SO4E8%) ", BSEo e LA SR BT BB 1R 50 1,
pejplelﬂhﬁra/nd)f:lbbéd,om@l@lrﬂgy-4ﬂﬁ)w/\h$nc&ﬂﬁ air supplied from duct
36 into the mode-changeable compartment 17 is controlled.

A two-phase excitation stepping motor is used as the
aforesaid damper motor 53 in the .embodiment. The two-phase
excitation stepping motor provides for high output torque and
smooth operation. The damper motor 53 has a phase A coil and
a phase B coil which are out of phase with each other by mechanical
angle 90°. Pulse signals are applied alternately to terminals
Al and A2 of the phase A coil 56 and terminals Bl and B2 of the
phase B coil 57 in a pattern as shown in FIG. 5, whereby the damper
motor is rotated.

When the baffle piate 50 is changed from the closed state
to the open state, energization is carried out in the sequence
of steps 1, 2, 3 and 4 (from the left to the right in FIG. 5B)

s0 that the damper motor 53 is rotated clockwise. On the other
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11 opening 49a of the franme 49 is closed. The franme
49 is made of a synthetic resin and fornmed into the
shape of a rectangul ar contai ner having a three-way
rising wall. The frane 49 is fornmed integrally with
the case 52 so as to horizontally extend from5 the
| ower part of the inner surface 52a toward the

i nside. The opening 49a is formed in a central bottom
wal | of the frame 49. The dan][fge unit 37 which is
uniti zed as descri bed above is nobunted inside the

duct 36 so that the drive nechanism51 is fitted in a

 eBeld FBFRUESTA 4% heedt 47 AR il diieapeduence of steps
copstituting (%Eﬁégzwﬁélrl hel P§ duct efknd§r%ft-cg%§oso that

the'inner “surface 52a of e case 5 spose

asth® dagert hetbnt 83 i oy wOftdhe ducht36-cithewvdaspelhereby to
notor 53 is controlled via the drive circuit (not
sh@@ﬁﬁ)tlbf_\?lt/hemceoﬁhrz&afa‘%\ﬁ epbaus SSofremttheherdpaffiage to the

plé&osed state The damper motor 53 is de-energized after the
baffle plate 50 has been closed or opened. Even in the
de-enerqgized state of the damper motor 53, a magnet detent force
of the damper motor 53 is maintained in the open or closed state.
FIG. 6 schematically shows an electrical arrangement of the
refrigerator body 11 with the control device 48 being centered.
Signals are supplied from the refrigerating compartment
temperature sensor 25, freezing compartment temperature sensor
26 and mode-changeable compartment temperature sensor 27 to the
control device 48. With this, a signal is supplied from the
defrosting sensor 58 to the control device 48. Furthermore, a
signal is supplied from an ocutside air temperature sensor 59 to
the control device. The defrosting sensor 58 is attached to an
accumulator 45 located near the freezing compartment evaporator
32. Based on the aforesaid input signals, the control device
48 controls the compressor 40, changeover valve 43,
refrigerating blowing fan 31, freezing blowing fan 33, cooling
fan 42, defrosting heater 34, damper motor 53, and the like
according to a previously stored operation contrcl program.
The control device 48 carries out the cooling operation
while changing the c¢ooling mode alternately between the
refrigerating compartment cooling mode and the freezing
compartment cooling mode by the changeover operation of the

changeover wvalve 43 with the use of software configuration.



opened and cl osed, whereby flow of cold air supplied
fromduct 15 36 into the node-changeabl e conpart nent
17 is controll ed. A two- phase excitation
stepping notor is used as the aforesai d danper notor
53 in the enbodi nent. The two-phase excitation

st eppi ng notor provides for high output torque and
snoot h operation. The danper tor 53 has a phase A
coil and 20 a phase B coil mh?g

wi th each other by nechanical angle 90. Pul se signals
are applied alternately to termnals Al and A2 of the

ph&SESATETI L Y562 GePRE ¥ ridIes I BIS 2R BEhBfe e rpRagkes 13 to

h are out of phase

) r . b _
q‘%:jl S ﬁZﬂlpaﬁleQiag &?g tp:ln%ti Sg T? ;%V\h}g% Fsle%'et%nﬁe\fqﬁlgig{l%reg\»{hel le the

he danper notor IS rota

S0 aitsoshianged 47 oohé hecelosethiSinat ecdnpdR@ePens (and the
state, energization is carried out in the sequence of

st ggelablz canpdmentf F pmapHethefireepinheompghtmémt 16 (and

5F|§h 5B) so that the danper rm#gr 53 is rotated
hand,
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cl 6¢kwi <€ Bt the Otk thERt

| SPeafkd @l r@utrd A rhilfg SERUEHEE- HarSkeR%e 4o L
(fromthe rri ght gt%g th% left in Flacr-i%'J SB)esé) ?)ﬁgtgm‘tglﬂgl , the

danperraiptieri&S 4B scoot mtled the uhtgerchoTk \8i7s et id efehy ng and
to rotatively nove the baffle gl ate 50 fromthe open
statBWE Phets FpESEd Bt S0T

gle%rggglégérezl;ee%tgfﬂt@g tet}%tg%]é{%agn% glt‘ig t@l% g%p%xteagugeo?etected

WifEn BheT Y atiYonceoled.

& dEnrserrabtiert B3 588, based

ened. ven In e-energl ze

t hey daRPREEDIRNGS3b18 FBRENEtrdatentnd O 08 ref sthor 27.
danper notor 53 is maintained in the open or closed

st at e. IRIde gbaschealmitirdaktlycastowsharroek ect degakbe 48 sets ON
are{n%ngFenent of the

Ftemperatures which have predetermined temperature widths
relative to set (target) temperatures respectively, basically
switching the changeover valve 43 based on results of detection
by the refrigerating and freezing compartment temperature
sensors 25 and 26. More specifically, the control device 48 sets
the ON temperature at 5°C and the OFF temperature at 2°C in the
refrigerating compartment 13, for example, and the ON
temperature at -18°C and the OFF temperature at -21°C in the
freezing compartment 16, for example. The conditions for mode
changeover include case (1) where the temperature detected in
the compartment for which the cooling operation is in execution
has reached the OFF temperature, case (2) where a predetermined
time {10 minutes, for example) has elapsed from the previous mode
changeover and the temperature detected in the compartment for
which the cooling operation is in non-execution has been
increased to the ON temperature, or case (3) where a predetermined

period of time (60 minutes, for example) has elapsed from the



10 refrigerator body 11 with the control device 48
bei ng cent ered. Signals are supplied fromthe

refrigerating conpartnment tenperature sensor 25,

freezing conpartnment tenperature sensor 26 and

node- changeabl e conpartnent tenperature sensor 27 to

the control device 48. Wth this, a signal is
supplied fromthe 15 defrosting sensor 58 to the

control device 48. Furthernoré. a signal is supplied

froman outside air tenperature sensor 59 to the

control device. The defrosting sensor 58 is attached

t o BT VACEAMNISt OFAESOYEEat ed ene P TS o r B 2pngirned off (the

COWRQ&EEEE%FQXQP ﬂqgoét 'ed?qﬁﬁglgg%ggﬁpgig%EE Lg?ﬁgcted,in

I nput s s, the cont devi ce contro

CONPiceSS01i g4 0a t TNPAGE BY 86 z M} ¥&npfeX tnle@hkigeratdaOto or lower
bl owi ng fan 31, freezing blow ng fan 33, cooling fan

42 thaef FastQify theaeert 8% s daapestwwptlor 53, and the

i ke acgording to a preyviously stored operation, )
cont o FBT QPR RO T Hevi e RS ELrS PLEWbEE fan 31 15
th%u%ﬁ@abﬁgdﬁgﬁiﬁg&Q@r%&%ﬁ@ytyﬁs%ﬁewgﬁangQQiﬁpggffﬁﬁerating
node alternately between the refrigerating

compapdé nenintcoovamgrarede and (cthe freezigegaconparddigatrtment

cool i ng node by the changeover operation of the
chafigkovemogsl ve 3 2dit hi¢he thiger ofrigsmakape blowing fan 31

configuration. 3 .Consequent | the tepperature.in :
cath BF L He ek partRnT S 13 06 18 TeRERFAL EATiAG move is

10 substaddd ahty ak 4 hesset, tamper adria \ohi | £ §u|ﬂ>%ressed on the

at nrospheres of the refrigerating conpartnent 13 (and

t heelgigstrablieg compartwent evspoaatot BE . f ridezifngezing blowing
co ar%nent 16 &and 5 the ice-nmaki ng conmpartnment 14) _
ar 7Pt HALEPFICHDIMEE™ BRft tREF MBP Bt Ay SPEPRGH T cooling
mogles.Lh qgﬁQQI r 17, 0 I [ Cy :
contf%?g t he ggﬁ%g?%%n%gpg%s(%%%ﬂ%gg%ﬁ%%ﬂgﬁgg§¥%§%}§§OWlng
of ittthe thaf fiee zphat €ofgth diynchec datmerorosdr 23) thdaseehlc of
on the selected tenperature range and the tenperature

15 gdttectcegtrol manner, the surface temperature of the freezing
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compartment evapcrator 32 is Sufficiently low even during
execution of the refrigerating compartment cooling mode.
Accordingly, when the freezing blowing fan 33 is driven, cold
air can be supplied into the freezing compartment 16 and the
ice-making compartment (an ice-making tray not shown in the
drawings} so as to contribute to certain cooling. The cooling
fan 42 turned on while the compressor 40 is being driven.
Furthermore, the control device 48 carries out a defrosting -
operation every time an integrated value of execution time of
the freezing compartment cooling mode reaches a predetermined
period of time. Furthermore, a precooling operation before the
defrosting operation in the embodiment. In the precooling

cperation, firstly, the set temperature of the freezing
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10 by the node-changeabl e conpartnent tenperature
sensor. 27. In the above-described case, the
control device 48 sets ON and OFF tenperatures which
have predeterm ned tenperature widths relative to set
(target) tenperatures respectively, basically
swi tching the changeover valve 43 based on results of
detection 15 by the refrigerai%ng and freezing
conpartnment tenperature senso 25 and 26. More
specifically, the control device 48 sets the ON
nperature at 5C and the OFF tenperature at 2C

{ hEDRBF FiTgiat ﬁﬁdd&’?pﬁﬁ%‘h%%FoT%ar’f%?nte%%\ﬁﬁl ¥ T by 3 ae
th C F t
T S B s Chant 16, "Tor eaami e e

Theheandipree8sr f40r i Modat changagyerivaclkudei gaspeédsd so that
where the tenperature detected in the conpartnent for
whutbﬁ tinezdoel ¢wg>aef§@feaf— i g1 liigg Rodxecutponi fraut, whereby

hed the OFF te ture cas
o BE R RAE Y o thS 0 ReRab e oy el 67 e Like are
el apsed dJ-9aut hey BLEVLOUSL yTDERe 2R <LhaNGE MR §£‘@wtll3@hed to
tenperature detected in t he conmpartnent for which

coomengmﬂpegeaaummglSCompannmeexecubmbnxhawobeena> that the
i ncr easedt ot heO\t enperature, or case (3) whe
pr%&ﬁﬂ%ﬂqﬁFﬁéﬁfEE?lﬁﬁfféﬂef?HE“XGGmH$¥ﬁRQ§§ 1?6¥“ithe like are
£l nas el apsed fromthe 19 previous node
changeover ?he conpressor 40 is turned off (the

cool i nghepelratrk 9nid Sast eppaG)y Whietdthent agperatyeas out by
detected in the refrigerating and freezing
cd%mgtiﬁe?n@st@r de Brprtl ingohon t¢0Wer wtmmﬁeheowssor 40 and

te er S res ectively. S} rt her nore,
%[ ? 'aéfel%mﬁ oWing P4 S%ﬁ“%‘ét%yur%d%ﬁrostmg

IIalE?Lquf rdogn &@@&d 'wsr:&efllt%\@' c[%gfrlo%tt(?.n% (Atsor_ 58 has detected

refrigerating conpartment evaporator

r ef témgeyaitung ccoapait sebkrgoaothag amaeler ckni adt thedrature
the refrigerating blowing fan 31 is also turned on

WHén Cy hgoy r@é@@phg cofparkaehte edekient iwédeh¢ glapger unit 37

Sﬁrﬁ"rpl 23585 8ﬂrij}% trheesudefrosEgrsftg fogel;ra tllo%n. %urthermore, no

frost needs to be melted down since almost no frost is formed
on the refrigerating compartment evaporator 30 as described
above. However, a defrosting heater and a defrosting sensor may
be provided so that heat 1s applied to the refrigerating
compartment evaporator 30 in the same manner as descried above.

The freezing compartment evaporator compartment 29 and duct
36 are filled with relative higher—temperature moist air since
frost adherent to the freezing compartment evaporator 32 is
melted down by the heat of the defrosting heater 34 during the
defrosting operation. In the case where the inner surface 52a
of the case 52 has a low temperature when the baffle plate 50

of the damper unit 37 is opened after completion of the defrosting
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refrigerating conpartnent evaporator 30. The freezing
blowi ng fan 33 is turned on when the refrigerating
conmpartnent cooling node is carried out as well as

while the refrigerant is flowing into the freezing
conpartnment evaporator 32. As the result of 15 the

control manner, the surface tenperature of the

freezing conpartment evaporator 32 is sufficiently

| ow even during execution of the refrigerating

conpartment cooling node. Accordingly, when the

freezing blowng fan 33 is driven, cold air can be

suppf T &d- It Bt 'K PeBE{ g Tc dAPRF YR 116 afRNtsé Poth the
i ce- [ tme i cex Lhg tr t. sho
T P e e SRk R R e ene
coghbhdfimehie ©ROLbAGrd Bled2:-4 WBNnesh oo Whieher§ation of the
conpressor 40 is being driven. Furt her nore,

t héangenatt moloxévi Eer 4@ ccapdijay/cdosardeflr ¢beilprffle plate 50
operation every tjnme _an integrated val ue of executjon

tife Of° 257PRE ??Jetez%ﬁgfcé’BFrﬁ‘g{t?r‘érﬁloé“o&fi NG lHoger inte the
r 6ACRESHAnPE QSR LML NEG G L P, OfrntldM: ¢ sEW EH&MARN Eontro,
a precooling operation before the defrosting
opgraatbanrén dove cenbbodurentr davitike precoodiddigation of the
operation, firstly, the set tenperature of the

f FEEPEHgrotrs St érparicnent I 1624Aa g widheaki pigening/closure of
c rtoent 14 is.shifted .by 3 de 0 the | ow

tgﬁgg?% uf%p%?ﬂ%§gf%#té§gﬁp e?tq%th%ngﬂ} gh dpitde piate

t e compeasapr1ddld,sasantinnuousky rdpiyan ahe He@Bription of
speeds so that the freezing conpartnment cooling node
| ®peartied odtccomtienghy, tthe atmvsphedevdfe t4fe serves as an

freezing conpartnment 16 and the |like are ) )
f SPEEILODHED CLUgdent 15 F O Kebpet ht 1 dANABALZ G ston of the

sgﬁ&gggqmﬁgn;gﬁ refrigerating conpartment cooling
mode 0 that the at nosphere of the refrigerating

conparudmnbpddi anch ke dikeyiane ibarcetaeahitde AQEHE 56 and
af oresaid defrosting operation is carried out by
eRee QY Kéatg onhef defa obtad kedfler 7 3X whendanpeer motor 53 are

conpressor. 40 and fans 31, 33 and 42 are turned off.
Sﬁg€%€ﬂﬁﬁﬁﬁyyeXFﬁﬁtﬁ%f?%ﬁﬂiﬁﬁf a predetermined time when the

energization for the self-heating is carried out. 1In this case,
an energization pattern is the same as the last energization
pattern for opening/closing the baffle plate 50. That is, DC
current is caused to flow into the terminals Al and A2 of the
phase A coil 56 and the terminals Bl and B2 of the phase B coil
57. For example, the phase A coil 56 is energized so that the
terminal Al 1is positively charged and the terminal A2 is
negatively charged when the last energized state is shown as a
right pattern in FIG. 5B in the case where the baffle plate 50
was closed at a previous time. The phase B coil 57 is energized
s0 that the terminal Bl is negativély charged and the terminal

B2 is positively charged.



operation is conpleted when the defrosting sensor 58
has detected a tenperature equal to or |larger than a
predeterm ned tenperature 15 (8C, for exanple). The
baffl e plate 50 of the danper unit 37 is closed
during the defrosting operation. Furthernore, no
frost needs to be nelted down since al nost no frost
is formed on the refrigeratinp?conpartnent evapor at or
30 as described above. However, a defrosting heater
and a defrosting sensor may 20 be provided so that

heat is_applied to the refr.igerati C art nent .
evaporé?ﬁ%g§6@??ﬁ1hetggnﬁiﬁﬁﬁﬁ%r éggdegggie@?ﬁgsvg?scrlbed

- Thend r&ezicRgn canp %ﬁx}e”@@lf—%@%@%@t@f 1 CORRALE B 4%ed. The
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and duct 36 are filled with relative

hi ghef-Heanpey atridre impt Sén @ifr tisé neepér osttcadhereant-tsoduring
the freezing conpartnent evaporator 32 is 25 nelted

doWf Byettel Heaproratine - detoshe Ty 2idarero B34 e Wampgr motor
t he, def r ost.i.n peration.. I n.the case where. the inper

st ate 3 orephengind end Rt 305, SRELELIOFe W ©ne
t Nepdralchbg Ml e 59w Of cidier AaPRE deRirbsBind SpePLNRSh Lo the
after conpletion of the defrosting 16 operation, hot
anmdbimaii do@liimgi spbrdught, the eneontaztion i thwe deppner motor
surface 52a, resulting in dew condensati on.

n the
embott mERE SeLhePedht ol GevPLet c%?ﬁ%ecﬂ%ntll - the control
el?r?ordgl gdr?}_t LRO dgfnpg %104%% i Q%Q(lrgg’d ftgrtﬁ(bgonﬁrol of normal
openi ng/ cl osure of the baffT e plate 50 5 of the
dameatinynt ot epataolorof flow of cold air into the
nmode- changeabl e conpartnent 17). In addition to this
cont r ofhe tdperesarnotf déw sefaByguatereribhrmdvedeotgscribed.

i ti f the d g t 3f th
SeFIhE o B Rt SR RE el ra it fpp control
Plat& 130 hake I e b PR O1theh &f]lalraa\é\gga wbRerRaff bespl@ Baror.

10 50 i s opened/cl oSed, as w described in the
descei ppéairficklaper ationly Accerdpngly,thcheooond olievice 48
devi ce 48 serves as an energi zation control device

f deteBRITS MhAghehdhy Paerent U9 crerdahprehasobeen 53-arted.
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ener gl zatron o ase ofe]

dapRefo MkQk cod ALevaht et Nat ek ¥p exeeyt £¢hQaCRetQlz8 ion of
predeterm ned ti me when the energization for the

seh¢ dogdti 3y angd Tarifi 8t datpet mothr S éise,sedif~heating. As

energi zation pattern is the sane as the | ast )
efABP G 20 PRt BTG APRAI R/ HPEsiFHGSEne b&PFt e2¢ and

PL; : Ihat . i r.ent i S

PRt e KR £ 11T SRacEhded Rl 50 are
ant:4hetdeenbpal-sc Bl anth B2-ok pheiphasenBicoide DF time.
For exanple, the phase A coil 56 is energized so that

the t dihw palecAblisg pogdtd Valny ishapgedeterd (dHep S3) when a
termnal A2 is negatively charged when the | ast .

eﬁallée?cbeitféallgth Ellfl% W&émgd by the integrating timer has
elapsed from the start of the precooling operation. Then, the
defrosting heater 34 is turned on and the bafflle plate 50 of the
damper unit 37 is closed so that the defrosting operation is
started (step 54). The aforesaid self-heating energization is

continued during the defrosting operation. At subsequent step
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25 right pattern in FIG 5B in the case where the
baffle plate 50 was cl osed at a previous tine. The
phase B coil 57 is energized so that the terninal Bl
is negatively charged and the germnal B2 is
positively charged. 17 Furthernore,the timng of the
above-descri bed energi zation for the self-heating

wi Il now be described. The self-heating energizatiqn . .

St heedaapEF chotoY 163 4% /iS5y W‘iﬁreg 5l Fﬂé timing of
operation. The energi zation of the damper or, 5 -
itSec GRS T r Pﬁﬁgﬁﬁéoaeﬂﬁ&st}f%%c%%%? at Fug%% \}We%n detrosting
t he operation e -SW e~de St
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eRerg 73l ofn 4P lampaIs JiE s e f@dmpdeature, the control
sel f-heating is conpl eted. Subsequently, the control

A8 f0rsd hestdarmete H0LRLL 53hES dedlrvisndthdt wddmtion has been
control of normal 10 opening/closure operation.

Thepapesat.i orueththaoref r tigeratmrrad |dewiigw Y& determines that
described. FIG 1 is a flowhart show ng operating ,
phec ederf eofbingommesiatdfors e s heqdasy ehergiths | phedetermined
a danper notor in a refrigerator. Mre s ecificall%,, L od
fremseiny tarr ssh@p NGt Pefe d@%ﬁcrtﬁd Bebiceragegrminedtime perio

det er m nes ether th ecoaql i n erati.on e -
P E PO O§t%¥?m%fefh ot ac%%?(?ﬁéogpse%aa]#]gﬁ #%e@ejfrosmng
at st en oSi), the control device 48 advances to step
SPSGSt%Art energization of the coils 56 and 57 of

the dgnper JIt9n 93 ALk hge! fthlée@bif@g)stiﬁ@ggéﬁégbbﬁan has ended
| an

above, energi zation of the phase A co 20

ereygi:zati-ep 96) 1 henphaset Botoddvbde 0f8 thiradargeerto step S6 to
notor 53 are alternately executed each for a _
piedebeEmitheddeEresolinti eater 34. Thee proaedowll dgvice 48 then
operation is conpleted (step S3) when a predeterm ned
tidvergers 6o stepdShyte HalimpagEhei porpTraepoRa0 after lapse of
el apsed fromthe start of the precooling qperation.

THars, TLhé6 25l i Ds iy SKeRPLR) 34 £ SqUrTitt DR TN ure Patance

(e o) lats 50,0 LS SAnpeL upL{ 3L 5 SHEEO wnen cne
oS D oRR A% ST T St o) hbsomentay, e
hasHeie St &P 48 advances to ‘step S8 to drive the freezing
blowing fan 33 (normal rotation) after lapse of time T2 (4 minutes,
for example). The control device further advances to step 359
where the freezing blowing fan 33 is reverse rotated after lapse

of time T3 (1 minute, for example). As a result, warm air

resulting from the defrosting operation is caused to flow without

- remaining in the duct 36 (the lower part of the damper unit 37).

The refrigerator is switched to a normal cooling operation
after lapse of time T4 (2 minutes, for example) at step 510. In
this case, the energization of the damper motor 53 for

self-heating ends and the normal opening/clesing control of the
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18 S5, the control device 48 determ ned whether the

end timng of the defrosting operation has reached.

When the defrosting sensor 58 has detected a

tenperature (8C, for exanple) equal to or higher than

the predeterm ned tenperature, the control 5 device

48 determ nes that the defrosting operation has been

conpl eted. Furthernore, the c Qtrol devi ce 48

determines that the defrosting operation has ended

when the predeterm ned tenperature has not been

det ect ed but predetermned tine perio 20. m nut es,

f oP BRI RAS G idseed T gRrEPhr T OF LRE-GL drrgy fon
10 :8peLatdQfined o MERMARLErMNING,Lhat the

defrosting operation has ended (Yes at step 85), the

cont r ol Adeniec ec 48! rady¥atice :Ho@estiepc Sodd cbdt Ao Dinfarinke, the
defrosting heater 34. The control device 48 then _
adfafiees 1oLt ep’ 87s t eneiFiresh ftre Wonpieldsdreagdng without
after la of 15 ti Ti_ (6 m nutes, for exanmple). A
debfrabfltotlad s bAF sres SaPLEy SB; arRis SRivesh oot 56
t hen@%aRa a0l Snpd AN 323 ¥heh- 1then £LaMpr e859hed0 geSeration
started with lag of tinme Ti. Subsequently, the
coht¢olaseeVileet d8padchtameest tbe staprSBrame df ithe ddmer motor
freezing blowing fan 33 (normal rotation) after | apse

of 71 iPRE AT VEIRP RIS, COP TG VRl BT . PaHe 2EBHET gihe motor

d f e t i .
beﬁ’s}a‘%%, %’% %H%g 2dyances. ,@ ééu?@oxgg% : etrl%ln e L et%rlp%g‘ unit

| ow ng I's reverse rotate er lapse of ti

TB{ kam vyt exstolctexanple)thiAs caskesthd ,etwdfgizakion of the
resulting fromthe defrosting operation is caused to
f |GWORICt hotar Pénbenithg salitheadioy 86 Aréelowdr dpaing the

of , the danper unit 37). 25 The refrigerator is .
S ERES T8 BT BT hG GpePal T O f0eieT Spageqpation
tigre ot (c%m?ﬂe?ubﬁ§t_ Bor eé@ﬁ%cﬁ)en%tlygt 8RwBLOnakA=4hish can
case, the energization of the danper notor 53 for
selfffcheate g eadpranehide dorivel openifngédl 0SilRg after the
control of the 19 danper unit 37 starts. _ ] _
Fiet ReFrbre cPehet foeez FREE PP OV PARCBEhpsenidizagdon for
to,the rmal .rotagign. As the_result of the . _
DBy abeaFReldcheTEi RRE, S o Sdatper Htor 185ing the
| $renss it dpbeheihe, $8lf thRAL+ NG EBOULA Sthe damper motor
openi ng/ cl’'osing of the baffle plate 50, whereupon the

Cc OBl s 56fandi&it of hidie uganperamobortE3dgenestatrer heatation.
Thi s heat generation increases the tenperature of the
e of If‘i’w%%rof:h?h%e%‘rﬁ%’rtlﬁﬁté? BIr A T&EEBVE ngl y

the teﬁlﬁra&t%ﬁq%w%f thgeaé’gﬁtsag&%‘”adq .ter;%egg}&%r}'tf%r‘?%ich the
so that occurrence 0o ew condensatli on on e danper
UBkkperature changes of the case surface (the inner surface 52a)
of the damper unit 37 during and immediately after the defrosting
operation. Curve a in FIG. 8 denotes the temperature changes
in the case where the control of the embodiment (the energization
for self-heating) was carried out. Curve b denotes the
temperature changes in the conventional construction in which

the energization for self-heating is not carried out. Curb c

denotes the temperature changes in the duct 36 (the lower part
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10 37 can be restricted. In this case, the

energi zati on of the danper notor 53 for the

self-heating is carried out during the defrosting
operation which tends to result in dew condensati on

on the danmper unit 37. Consequently, dew condensation

can effectively be prevented during and i medi atel y

after the 15 defrosting oper E% Furt hernore, since

the energization for the self eatlng of the danper

notor 53 is started during the precooling operation,

the .tenperature around the danper notor 33 is
suPF|E$%‘%Wv@ﬁu Btupbn start of the defrosting

oper ation. O@&l&lg eLSngnt tﬁ@ee%fln{é%@allng:e'sﬁl@relt can be
effective. 20FIG 8 shows the results of an

expedénentod nthwhi cthd heew eﬁ'@ﬁﬁatﬂﬂtﬁoﬁhaﬁ@e&)d)fpféheented by
case surface (the inner surface 52a) of the danper
unFPCEﬁﬂﬁﬂﬂq‘Hgféﬁﬁp¢?ﬁﬁﬂiﬁaF%F9e qm§ﬁrﬂﬁéid%?F@§%Fﬁéatlvely
operation., Curv Fl 8 denoa er at

RSk Par e Eulidlner S b Bl o e <BndERsation
enpegidiBnhq( L heanesgizat hefe2bed oF salfrdheating)k iWasy for
carried out. Curve b denotes the tenperature changes

i nopdrengohzentd ional ptenstilublyi bheigeniriodhit heteps 57 to S9.
energi zation for self-heating is not carried out.

Curb ¢ "GERBEERY te HrEnpPRY &R T eécc,rﬁﬁﬁﬁe‘ém}?‘ﬁht”ﬁéltduEFe 3prmper
(t p he er.,unit

oﬁ%ﬁgtsm?%%ns?%e exﬁ%&ﬁ%&ntgﬁqfegh% S%%% Eg%ttﬁ? Fuithout
ungeirshgedl dhiatg t bee S onsensati wurGas hapeevent ed the
by increasing the tenperature of the danper unit 37
td—’%frrlé?a@t@ﬂelwyts HigHerrsmlnét FuPehed ifseosed in the duct
pq&$|cu+ the em&condensatlon preventin

can ‘be By PECHFEFRG t RE qeﬁlﬁ§”P%P585éﬂ?n§an be
t Iifce%fnﬂa@ oﬁl @i@déﬁb&hﬁﬂ?ﬁ%@@éadﬂ&%@?s tisfg ﬂacffSL% plate

According to the above-descri bed enbodi nent,
d&mpeannbéopréﬁhnuedemebglﬁfmbjayuﬂ:hedeﬂdbeheahbngndlv1dua1
Wi t hout 10 openi ng/cl osing operation of the baffle
p|h§taé85@ e dt Hebe efddegeratbE haidel ¢tiedad@mpépn iiic fageze—up
bei_n i Spose t nsequent

ol P eE ST Gl L dMGeHGht Toh Tan BETPrAVEIR 85 Bhe cemper
therdamer dbhdeRen@NY, 2660 GhAGhYat idie aRaf fl& Rlabecan be
50 can be prevented fromfreeze- up. Moreover, no

i pdevéemnuesd bk5aheamﬁlEfﬂﬁﬁe@nﬁOCbetfmﬁﬁﬂtt1aadc®ﬁﬁirhﬂmion.
condensation and freeze-up can be prevented by the

cont r of PMORRERBE FRFT 6 Biie (dFEPGaA RO Tt ol s sRrried out at

g?g%gn%tgg tébfséctqey dpeanr algzlrtﬁl nd ft%rl%ee ?reu ofn%ne od:Lment.
COBSE 4 GLri+QR, é__’[@ciﬁ&@f gh@@@;‘» Qﬁnoi)e the cdafPere BREQFr&ce of

is carried out at
dew condensation is effectively prevented. Furthermore,
energization of the phase A coil 56 and energization of the phase
B coil 57 of the damper motor 53 are alternately carried out when
the damper motor is energized feor the self-heating.
Consequently, onlyeither coil can be prevented from being wasted

up, whereby a reduction of service life of each coil can be

restricted.



20 the nost effective tinme particularly in the

foregoi ng enbodi nent. Consequently, electric energy

can be saved while occurrence of dew condensation is

effectively prevented. Furthernore, energization of

the phase A coil 56 and energization of the phase B

coil 57 of the danper notor 53 are alternately

carried out when 25 the danpek,notor is energized for

the self-heating. Consequently, only either coil can

be prevented from bei ng wasted up, whereby a

reducti of LV I £ ch .coj.l n _be : .

restric?gﬁisagilgsgﬁéé%ﬁ %F%ghgfl{hﬁﬁéiﬂ§§§aﬁgt?&ﬁ tnvention.

entiodi s@finObrnbhei renvent f ks Then seeonrdremedbi®iént in the

differs fromthe first enbodinent in the timng of

endrigizariiomestyivhel damperhendtrore f ppt gthfor the self-heating.
heatin ntrol device 48 carries_ out

| f - .. Th
ondr GO AL FOR BT S GARDETS ROT 6o B9 59 el i ganper motor

5Si gRab. generated; by, an Qut st de 1@l r.f eIReEAl W& S8 ature
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59 detecting a tenperature outside the refrigerato
andetbher $otddtenpengt arrempangeusd oubheig®derechangepa® or and
conpartnment 17. O course, the control device 48 al so

caF ¢ €8t dGPERRt WoRt AR I ORtHG Nodarahangeak lreceppa riglent 17.
for.-opening/closing the baffle 10.plate 50.

vors RELERT ] Ear Ty b TopaR T RECCORTT o1 Gl §B° qBormal
det&ides thhether aet eBREFal W& @?EﬁQE@ﬂcMsi%@ethe baffle
outside air tenperature 59 is equal to or |ower than

a prageterm ned tenperature (10C, for exanple). Wen

the tenperature detected 15 by the outside air

t enper E?eSB'QC}%l(@d&gp 26 StePowel-t hER sontrol device 48
il Lhe . .
pr&éjc%trﬁﬁgégIe‘%létjlg%géskgﬁ;g%ﬁaﬁqﬁreabe’ﬁggpe?@ etrlslesgat%%)de air

contro e anc to subsequen

detetiperaeuvh et her st henset tdingoof 16er Meden chapgeablt érmined
conpartment 17 is outside the freezing conpartnent
t diffpeattines range. Mherranpd eget tWheg offie thepetature detected

de-changeab] e conpartnent 17 _js. outsi de the
??&Eﬁﬁf%oﬁ%&h& entpe%f&ala{fu?% Fafgeatvel ot lepgp than a
S 1Cr{:éait iu aé’cce S T vice
c%%%?egﬁﬁnener%?@gggﬁhqgfé%ﬁggganpzfs%g%b%ﬁg§§%§r%9 de
sdlsf sHeatddarg.t Suhigeguanht ystéhestontd eletdevice #Sther the

advances to step S24 25 to determ ne whether the
t épperad ife thet sedercinggnbloucsider tigntt éfpépapwkeide the

59 is equal to or |ower than a predeterm ned .

¢ BRBEF S O o RS T AWEn (R LBt R EEblIng OF the
LRBREL A dHRable compartment 17 is outside the freezing
compartment temperature range (Yes at step $522), the control
device 48 advances to step $23 to carry out energization of the
damper motor 53 for self-heating.

Subsequently, the control device 48 advances to step S24
to determine whether the temperature detected by the outside air
temperature 5% is equal to or lower than a predetermined
temperature (10°C, for example). When the detected temperature

has exceeded the predetermined temperature {No at step S24), the



has exceeded the predeterm ned tenperature (No at

step 524), the 22 control device 48 advances to step

S25 to stop energization of the danper notor 53 for

the self-heating. Subsequently, the processing from

step S21 on is repeated. Wien the set tenperature of

t he node-changeabl e conpartnent 5 17 is within the
freezing conpartnent tenperatyre range, the baffle

pl ate 50 of the danper unit 37 is open in al nost

anytime such that cold air is normally supplied into

th ct, 36. .Accpor di,ngl ew_con satiaon hardly. .

oc it LEoh PiraCEaBl B R R i g et ion of
t enper atbe @brbhessode- changeabl 8.0 cOMPaGHE ntly, the
is set at a tenperature belonging to a relatively

hi gheretemuetatur eterarige suchs asepehttte refrigerating

conmpartnent or chilling conpartnent, the baffle plate
50 is cf ‘bheaf’e%ftﬁﬁg?raatﬁyet‘?%he BPHgechaiapekilp Gogpartment

SStﬁgnégtwﬂ@hHHig%%ﬁﬁ%ég§¥ﬁ§3éo&%@%yhéﬁge gﬁ?@fﬁt&ﬁ@ Eﬁﬁé%, the
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in this case, condensation tends to occur

t heabald beapd aec bR hesdapenednidhne {empenaittenodt the tine
danper unit 37 tends to be low in w nter when the

t efpet athtile elicsiade tive remeilder atpplied | Bvio ofhe hduct 36.
like ereupon dew condensat.ion . tends to occur on

s errt R aY T R PO AT B Ueg S e i elreiarices 52 on
enetdi AdelroRafll, t Hfe O Hlammel, MRt OF e 53 fOle tWhRe-changeabie
self-heating is carried out when the node-changeabl e
conparatrreabt 17 is ssetatak tenpempensd beeooging@totaeelatively

freezing conpartnment tenperature range. Consequently,
r e on L PP IR WrenpER R Ir ST t RE dahpetheunitef379érating

caq, %r%M&&f%%?%ﬁnﬁﬂ%%th%EpEPEmgl9“%%%”%%f9fedgféte 50 is

condensati on can
closed at almost any time. Since cold air is stagnant within
the duct 36 (near the damper unit 37} in this case, dew
condensation tends to occur when the baffle plate 50 is opened.
The temperature of the damper unit 37 tends to be low in winter
when the temperature outside the refrigerator is low, or the like,
whereupon dew condensation tends to occur on the case 52.

In view of the foregoing circumstances, energization of the
damper motor 53 for the self-heating is carried out when the
mode-changeable compartment 17 is set at a temperature out of
the freezing compartment temperature range. Consequently,
reduction in the temperature of the damper unit 37 can be
suppressed such that the occurrence of dew condensation can
effectively be prevented on the damper motor 53. In this case,
electric energy saving can be achieved as compared with the case
where the energization of the damper motor is usually carried

out. Furthermore, no individual heaters need to be added, and
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25 effectively be prevented on the danper notor 53.

In this case, electric energy saving can be achieved

as conpared with the case where the energization of

the danper notor is usually carried out. Furthernore,

no individual heaters need to be added, and 23 dew
condensati on and freeze-up can be prevented by a
sinmplified and cost-effectivezgonstruction.

Several nodified forns of the“above-described

enbodi nents wi Il be described as follows although not
shown in the drawings. 5 Firstly, the timng. of _ .

S el FeIHG bt N0 diieB ol BRRBEY bt oPY5S SHaplificd
haygqt hes { Qldeaut Dge mgiski-gdef QL ms. Wien the

refrigerator is provided with a failure detector

det ect | pyrfraill iy fokedt herndebr asie AgoweRekriBed tdi®odiments

sel f-heati ng energi zati on of the danper notor 53 may

not'iral B¢ MRECaPpiied botlors ahEruslf aet shewpflin Ree drawings.
def.r osting.sensor. 58 has. been detected by the failur
PSOTLLIO SRS g8D98, R0 L CERE DY 8 LR B

congensati ofa £ aa vl d1abl ¥o DEWANGY eRHEE; & EhEndam@en the
unit 37 when the defrosting sensor 58 has failed. The

sef¢ihiegiriangr ener grgatdah with e Gepere nmetectb8 dmayecting
15_be carried out ejther continuously or

i nt e e y-Rhi I96TEREE AT £ 1581504t €580 it psfli-heating
Co . h _
M%BULMIH c& I@T%%{gﬁgéﬁgﬁﬁ%rg %? ént%gnn&gnaclqg/;gg cta(?: 1ed out

generate heat wh 50 1s en an
cofrtbrahr£diS virk oW R@gei dd @ tpagt s@fsdrhes darppeetiticted¥ed by
on whi ch dew condensation tends to occur. As a

rédifl t fathera enpéeater e 20CoRseduenpart whesw nemeedet dew

cond%psatbon tends.to _occur can be prevented from
ol B meneatts

bei G T EaEEl R & 8RN EOHIGHSAL PO o S SRR Fig b€ 37 when

effieCliceahs D8 J BRLOYLDsg has railWht hermore, the
t enper atures in ther espect I ve stor age conpart nents

13 to IHeared frekatinvglandiiggheriafhtef thhedpoyer moas®r253 may
been connected to the refrigerator. Accordingly, it
i £ APHF theut ¢ idlieekF o Fiatipis lwher tierpsrat st ofhile the

D8 £5ERSBEL R S0t COIRALLIBIL, B SRR S 53 con
dappeius:A LS gegbat ¥ el chinghel thi phf 24 plate 50 is open and
cold air is flowing into a part of the damper unit 37 on which
dew condensation tends to occur. As a result, the temperature
of the part where the dew condensation tends to occur can be
prevented from being reduced and a dew-condensation preventing
effect can be improved.

Furthermore, the temperatures in the respective storage
compartments 13 to 17 are relatively higher after the power has
been connected to the refrigerator. Accordingly, it is
important to quickly reduce the temperatures of the respective

storage compartments to certain lower temperatures. With this,

the temperature of the damper 37 is relatively higher in a



pul | down period. Accordingly, since there is little
possibility of occurrence of dew condensation, the

sel f-heating energi zati on need not be carried out.

The aforesaid pull down period can be determ ned by

any one 5 of the follow ng definitions. That is,

firstly, the pulldown period refers to a

predet erm ned period after power-on of the

refrigerator (150 m nutes, for exanple) . Secondly,

the pull down period refers to a period required for a

; e?dr Ie_LglgI a{] F)%r:fmr:c?ezhnc? C&%ﬁg/glnslelgltcec %lrlr’%gle gotdcgle possibility
pr Qﬁe&&fd}ﬂr@ﬁée etﬂrﬁé@rc&lfdehbae,%o& BtLé RS - oLt %A ®)ization
Thirdly, the pulldown period refers to a tine peri od

r eqeieredot dre ttherfederitng conpart nment evaporator 32

to reach a predeterm ned tenperature (20C, for
exanpl ef "¢ BOOFEFE 1Y RBLRMTUBRAL BRI T SpbpEninechby any one

5t| e 91‘?&'%11%991‘1'%90%% fi%{: E)Hg I %ESE' 9%3%1’%21%/ G he pulldown
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freezing conpart the 1 ce-

coppalbaenireld)td & pea@@t@r:mr%eb@fn@@%&ttegnp@«ﬁ@ﬁw& of the
(-10C, for exanple). The sel f-heating
ené?ér%%ﬁﬁQﬁ@rdﬂ5@Wéﬂ9§ﬁ9eﬁ©ﬁﬁ¥@ﬁ@53)naﬁebenﬁbybtddewlldown

d d d start ft
Cree TR PRERER o A et AGCUALTY (RE COWTBI > BV 2eeming

de&&ﬁﬁﬂﬂ&én@%&dﬁ[@h tRid gﬁ@%@ﬂ%@?.aginc} REmpartment cooling
respectively storage compartments 13 to 17 has

drioppedttd paepe edetiern mathd e et atas €3 t@m&seqﬂeﬂékymple)
power savi ng can _be achi eved by forbi ddi ng
en"é‘?]g’idz]é{m bie vivdrd dere e o epeEsi i 14 f—ym%fpermd required

oceur rence condensation. 25Furtherno
pJ%#ér%ﬂ%n 8 ?%%?Q?h e SelT- qgg?ln%varﬁﬁ%%ofat%%n (? {ﬁSCh a

dagdRele tERhofied 3t difpLafihired @@tc, Wigh thempalf | erphate the
50 is closed, the two-phase coil's 56 and 57 may be

ererldideed Heﬁladp@thEB reoi a tahiegtetilg traffilred float ehed $nterior
closed Whe
of the free21ng compartment 13 (or the ice-making compartment
14) to reach a predetermined temperature (-10°C, for example).
The self-heating energization of the damper motor 53 may
be forbidden during the pulldown period starting after power-on
of the refrigerator and ending when the control device determines
that the temperatures of the respectively storage compartments
13 to 17 has dropped to a predetermined temperature.
Consequently, power saving can be achieved by forbidding
energization when there is no possibility of occurrence of dew
condensation.
Furthermore, as a pattern in which the self-heating
energization of the damper motor 53 is carried out, when the

baffle plate 50 is closed, the two-phase coils 56 and 57 may be

energized in a pattern in which the baffle plate is closed. When



25 the baffle plate 50 is open, the two-phase coils

56 and 57 nmay be energized in a pattern in which the

baffl e plate is opened. Consequently, step

di spl acenent due to repeated opening/closure of the

baffl e plate 50 can be resolved while the intended

pur pose 5 has been achi eved, whereupon the effect of

retightening can be obtained. 25 The configuration

or arrangenent of each conpartnent in the

refrigerator may be nodified in various manners.

Posinki past R plhee 8\0aperallr, St B R-$0ahe &hanged. ana 57 may

Furt hernore, although the 10 danper unit has been

deder £ bt indsidc hn contob = fihowh bfh ¢okdoaffld plete hies opened.
artment, the invention can be

e- chan bl e comp
angPaaw%"@Yd ath5&r AL CRRER SE6ritt BrReTToh g Be g Losure

ali Bfltrhteobz%ffl%ffgiagc%r% -84 b(\eofrepﬁfltm}lil% fhe 1ntended purpose
refrigerator provided wth a single evaporator

5 Fuhthesawr echivhen, f hosrOfpoot e al Afeicat Of trwléﬁtenlng can be
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storage conpartnments is to be controlled, tw danper
unPPsaREF be prOV|ded However, the two danper units

may be oS e unlt i_nst ead Sp cific

val ues sumﬁ égggé %%ﬁéfﬁ%ﬁrggm%ﬁ%oFl ?H?quﬁg flent i the

f Of@mdq&aeab%wsetr@ﬁrf@eaem v%&agag%rmtrsmyp&ﬁtmns of
changed suitably. 20The foregoing description and

dridwi rgspareaverely allbb st cldngeel .of Fthghepmiome, plleicokh the
esent invention and are not to be construed in

th
ﬁ?ﬁ"ﬁﬁrer‘ﬁ Ryl s disebesmArsasi vt igeshaner sdist fLar ignsold air
wiAtob%% %@p@ﬁs&gﬁ edif ot NOSS agftggggl nary skidleip can be

the art Suc anges an I'cafions are see

t Gafpdliled2bo Wi taimBet héniScopecaf cdher-dinvVenbi 0dr a®ld air into
defi ned by the appended clains. 26 WHAT | S CLAI MED

| & refriageedtringe canprr ioompr i agrefx igegpage provided with a

COF{%%E% evatporator Furthermore, when flow of cold air into two
storage compartments is to be controlled, two damper units may
be provided. However, the two damper units may be composed into
a singleunit, instead. Specificvalues such as set temperatures
and time in the foregoing embodiments are mere examples but may
be changed suitably.

The foregoing description and drawings are merely
illustrative of the principles of the present invention and are
not to be construed in a limiting sense. Various changes and
modifications will become apparent to those of ordinary skill
in the art. All such changes and modifications are seen to fall

within the scope of the invention as defined by the appended

claims.



5an evaporator provided for producing cold air;

a duct provided for supplying the cold air fromthe
evaporator into the storage conpartnent; : a
danmper unit provided in the duct and incl uding
danper notor serving as a drive source and a baffle
pl at e opened and 10 cl osed by the danper notor; and
a control device provided forZ2éontrolling the danper
notor so that the baffle plate is opened and cl osed,
thereby controlling flow of the cold air into the

st ottage i s otramMeEmeds; t he control device further
controlling the danper notor so that the danper 15
nmotor is energized for self-heating. - 2. The
refrigeratpr ording t ] , Wherein the
control£dégfgggggﬁf?% sc%ﬁékggﬁ%%r notor so that the
danper goiyrage epmpHER@tior sel f-heating during a
defrosting operation for 20 the evaporator. 3.

5The r ef 21 ger@bortac qoradiidgdt foe|rioduzingherlsl mirhe
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control dev ice controls the d er tor so that the
danper #ofieft Provided oifyy g?&@%&? ggﬁef Gr?ztgt i g b the
dupi, re i er-aLL o, 2 exegpt ed prior to

th% %éhﬁ%ﬂgﬁ %geépggégﬁoﬁ.B 27I§%hpletion time of the

defr ostd agmppenatitopranicieat fiai tie eudetact ancpidmigeaddanper
for detecting a failure of the defrosting sensor,

wheeedh seiiehna daid drévefsquieedand ostiandle gpkre opened and

detected by the failure detector, the control device
co‘ﬁf‘f"‘?ﬁds bgyf;%‘é TS “rbP bt as]rbcpt hat the danmper notor

i's normaLhy: fnesgh z&d o501 8&d fobeahitR811ing the damper motor
sdthatthebaffleplateiscpenedandclosed;therebycontrolling
flow of the cold air into the storage compartment, the control
device further controlling the damper motor so that the damper

motor is energized for self-heating.

2. The refrigerator according to claim 1, wherein the
co.ntrol device contlrols the damper motor so that the damper motor
is energized for self-heating during a defrosting operation for

the evaporator.

3. The refrigerator according to claim 2, wherein the
control dev ice controls the damper motor so that the damper motor
is energized for self-heating during a precooling operation

. executed prior to the defrosting operation.

4. The ,refr-igerator according to «claim 2, further

comprising a defrosting sensor provided for determining a



10

15

20

25

5. The refrigerator according to claim3, further
conprising a defrosting sensor provided for
determining a 10 conpletion tinme of the defrosting
operation and a failure detector provided for
detecting a failure of the defrosting sensor, wherein
when a failure of the defrosting sensor is detected
by the failure detector, the €bntrol device controls
t he danper notor so that the danper notor is normally

energi zed 15 for self-heating. 6. The
r ampgetap@r ta@@op(fl get dledirashiny @ReFRFIP hend a failure
trol’ deV|ce ol s, the danper th
ﬁBtBFOY% (ﬁifgﬁefg ot fpba |nd%%hq1 F&§08tlng

bagé(ds%rpl Aherbsn OREL, 20failure Jf Eﬂ?&e&eej‘xblsﬁﬁﬁ@t @knsor is
according to claim1, further conprising an outside

aidetlcenpariay Whe fendare fdrtedebect Py comtapt device controls
tenperature outside the refrigerator, wherein when

t Hdieotrmrare maF PT txplR ht'iree J8BREHORGE foratTel! Y feergized
oq%§|delgghea_5 t enperature which has a predeterm ned
valie®or a'Varte- | arger than the predeterni ned val ue,

the control device controls the danper notor so that

the danper notor is energized for self-heating. 28

8. TheSr efTiegerafvigenaiordi agepodiihi ol, Chirbfeidh t Rerther

control device prohibjits ener g i zat
BPOP Sk ReReP R AuFrRETh BPTHh Fori OACRHIEH™S

%{n% {orP OELs 00 a@ﬁec%th:BH@&ganér&f&ﬁD&{@t Hl @ailure

orage conpartnent 1s 5 determned to be

e@é@-‘ectﬁ& Ofrdvaieid tfan dacpeeded ea nfakihrtee nyferddeudefrosting
9. The refrigerator according to claim2, wherein the

Comtsat, AT mratrhia sERHAIG 2t (01 GISTEREL #AgEPTSOT 1S

mpt or for 10 self-heati during u own erlod

WAPERE 08 CBE. GO OASkRt CEbn (LGS BAE T S ¥ controls

t EHE %‘%}%E’eméﬁ)xt r%% SLO RGR SOHRSF hBest :ﬂssng%ﬁeﬁi 19 %ﬁ@rglzed
to or |ower than a predeterm ned

te&p&&aﬁum@atiﬁéo The refrigerator accordlng to
claim3, wherein the

6. The refrigerator according to claim 1, wherein the
“control device controls the damper motor so that the damper motor

is energized for self-heating while the baffle plate is open.

7. The refrigerator according to claim 1, further
comprising an outside air temperature sensor for detecting an
air temperature outside the refrigerator, wherein when the
outgide air temperature sensor has detected the outside air
temperature which has a predetermined value or a value larger
than the predetermined value, the control device controls the
damper motor so that the damper motor is energized for

gself-heating.
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control device prohibits energization of the danper

nmotor for self-heating during a pull down period which
starts at -power-on and continues until a tenperature

in the storage conpartnent is determ ned to be equa

to or lower than a predeterm ned 20 tenperature.

11. The refrigerator according to claim4, wherein

the control device prohibits &hergi zati on of the

danper notor for self-heating during a pul'l down

peri od which starts at power-on 25 and conti nues

until ast enperadirigerdtdheasdnriEge conparifen] iwsSerein the
deternmined to be equal to or |ower than a

pr @@@Fé@h%@dcgmi@tigﬁeenerggzation q_fzthqrh@amper motor for

refri er at.ar ac cordin
coﬁfe?gl Pt?et\}flge Broifi Bg‘?‘%ﬂgﬁgf‘gﬁ’ezra]tl of cfn Sﬁ ‘gsa fepower—on
mobalh JRkigekd vheal iNgemtdiNg 2 Plchdoywn, Reki &gn];ym:'tﬁlgnt is
starts at power-on and continues until a tenperature

51 ndehersitnedage coapantakntol 215 Hsteer niimed &0 predetermined
equal to or lower than a predeterm ned tenperature.
13tempRr at@fei gerat or according to claim6, wherein
the control device prohibits energization of the
danmper notor for 10 self-heating during a pulldown
peri od gmitgh $Eakt§et ROMRIcHPBi ARdL6§0BLANMES, UWMtddeid the
tenperature in the storage conpartment is deternined
t occdreg- requaévitae erohbwers ehangazpt ededr hhﬁetiamper motor for

tenperature. 1514. The refr| erator accordin
%ﬂﬁﬁﬁ BF? s at power—on

er&ﬂoﬁ&éﬁ%in‘?{é SOlind €5 RL-aHREL! of Ofie %‘%‘oﬁ:agg%dmﬁgrtment is

during a pulldown period which starts at power-on and
CQ&&E&MQﬁe&nEb|tﬁzt@@pﬁﬁat@rerlmxhﬁ& siteiAge predetermined
conpartnent is determned to be equal to or | ower

t Hempgrpredat er ni ned 20 tenperature. 15. The

refrigerator according to any one of clainms 1 to

15 10. The refrigerator according to claim 3, wherein the

20

25

control device prbhibits energization of the damper motor for
self-heating during a pulldown period which starts at -power-on
and continues until a temperature in the storage compartmeﬁt is.
determined to be equal to or lower than a predetermiﬁed'

temperaturé.

11. The réfrigerator according to claim 4, wherein the
control device prohibits énergizatidn of the damper motor for
self-heating during a pulldown period which starts at power-on
and continues until a temperature in the storage compartment is
determined to be equal to or lower than a predetermined

temperature.



14, wherein the danper notor conprises a two-phase
excitation stepping notor provided with two phase
coils, and the control 25 device alternately changes
energi zation of one coil of the danper notor and
energi zation of the other coil_ of the danper notor.
30 14, wherein the danper notor conprises a

t wo- phase excitation steppingZfotor provided with two
phase coils, and while the baffle plate is closed,
the control device controls the danper notor so that
t he twoiphaBe omifirsgar&t @nerqgiozddngnta €laist 5patwm@|rﬁln the
used for_closing the baffle plate and while the

bafPRETBl A ire BIRIHPIERe Rt a1t 1aBvP Lt & FEoARTRTS Tofer for

d
a%?% H%t%:] Z&égeﬂg%’]a [g_g ltdlgqmp @ﬁ&ghkéh U&rts at power-on

energi ze ttern or opening the baffle

pl ah8. condinABS URACT REERpEERATKRINCHY DAMRER tihdartment is
CONTROLLI NG FLOW OF COLD AIR A refrigerator includes

Sa debeagEesonpar bresauadn t® evapdpetor thar gr grdietgroined
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cold air, a duct for supplying the cold air fromthe
ev ﬁﬂﬁ%ﬁﬁﬁ“ nto the storage conpartnent, a danper
unit disposed in the duct and including a danper
notor serving as a drive source and a baffle plate
opened Iand Takosedr by ddierdarperdimg otg arndma 6¢omtieokin the
device for controlling the danper 10 notor so that
thféorbteﬁorh ée]élr%ﬁ ®redibpenedasivd Zer ool ther dfgper motor for

contr of the ld air to the stq _
Tk tiaehtos (Bt Ao 190n el Rt L s PEF I gover-on
t %C{jégﬁgfnlj&t Qht S0 at Falpd 8 HRNDE R hBDS Y rdg® compartment is
energi zed for self-heating.
determined to be equal to or lower than a predetermlned

temperature.

14. The refrigerator according to claim.7, wherein the
cont-rol device- prohib’its energization of the damper motor for
self<heating during a pulldown period which starts at power-on
and continues until a temperature iﬁ‘the storage cdmpartment is
determined to be egual to or lower than a predetermined

temperature.

15. The refrigerator according to any one of claims 1 to
14, wherein the damper motor comprises a two-phase excitatibn
stepping motor provided with two phase coils, and the control
device alternately changes energization of one coil of the damper

motor and energization of the other coil of the damper motor.

16. The refrigerator according to any one of claims 1 to



15 Selected figure: Figure 1

30

14, wherein the damper motor comprises a two-phase excitation
steppingmotorprovidedwithtwophasecoils,andwhilethebaffle
plate is closed, the control device controls the damper motor

s0 that the two-phase coils are energized in a first pattern used
for closing the baffle plate and while the baffle plateris open,
thecontroldevicecontrolsthedémpermptorsothafthetwo~phase

coils are energized in a second pattern for opening the baffle

plate.



