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
provided wth an evaporator disposed i n an evapor at or
conpartnent defined by a |lower inner part of rear
wal | of the refrigerator body. A 10 duct is also

defiJ; [,n e f the refrigerator
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conpartment. Cold air generated by the evaporator i
supplied into storage conpartnents such as a

node- ch&hgeablwwentanpardlneet to avtechigarator @rbdided with a
qﬁerature i s changeabl e according to refrigeration
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refddigesator provided with a danper unit of the
above-nentioned type. FIG 10 illustrates an

appear afieesgfolichee fiigielroteds damperonyeint iénaTheb26n provided
daqgga unit 1 cong&*ses a frame 2 which is disposed so.
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openi ng 2a. The danper unit rther conprises
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the frame 2. A drive nmechanism 3 is provided for
pi P68l $9 T5 teoerhend WevBaff Feomp| e e¥apThet§r gampR rtment .

dri nmechanism3 and _baffle plate 4 are integrated
8T8 it CoPTRE S Vet RBCHARCERT S | it BBS1ES Tnto storage
Vekbhsatnedt@NGucH %@t@%nga&h&%am%p@&n%eﬁtnﬁ%hich an

froma synthetic resin an
interior temperature is changeable according to refrigeration

modes. A damper unit is incorporated in the damper to control
flow of cold air supplied into the storage compartments.

| For example, JP-H10-205957A discloses a refrigerator
provided with 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 disposed so as to
vertically divide an interior of a duct (not shown) into 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
za 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 integrated into a unit.:

The drive mechanism 3 includes a Vertiéally long

rectangular box-shaped case 6 made from a synthetic resin and



2 a danmper notor 7 and a gear mechani 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 |lower rear end from which a rotationa
shaft 8 horizontally protrudes. The 5 rotational shaft
8 is rotatively noved by the danper notor 7 and the
gear mechanism The baffle plate 4 is made froma
synthetic resin and formed into the shape of a
rectangular plate. The baffle plate 4 is connected to

the_r ft1.8 rthernnre he b ffI
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peri phery of the opening 2a when the opening has been
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and fornmed into the shaﬁe of a rectan%ular frane.
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drive mechani sm 3 orizonta

t hetidarpeetr medctiankswni tized as descri bed above, the

drive nechanism3 is built into the danper unit 1 so
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t hi stgbﬁg rgh on | qﬁ%Fagﬁg%fF éi?qghis &?gfi e o 55
casnbetsediaPesed-sutibabit hig dner FaceHBaot-berapt parrie
facing the interior of the duct. A control device (not
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pl ate %IIS opened. and cl osed, whereby cold air is
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W t h I NCr ease anount r ost orne
evappmhet i k ek he aah@vendaserbhad shape of a rectangular frame.
The frame 2 is formed integrally with the case 6 so as to extend
from the inner face 6a of the casé 6 of the drive mechanism 3
horizontally toward the inside.
In the damper unit 1 unitized as described above, the drive
- mechanism 3 is built into the damper unit 1 so as to be fitted
into a recess of the heat—insulating material constituting awall
of the duct although this cohstruction is not shown. 1In this
case, the case 6 is disposed so that the inner face 6a 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 closed, whereby cold air is controlled so as to flow along
the duct toward a storage compartment.
A cooling efficiency is reduced with increase in an amount
of frost formed on the evaporator in the above-described

refrigerator. Accordingly, a cooling operat.ion is interrupted




refrigerator. Accordingly, a cooling operation is
interrupted 3 and a defrosting operation for

energi zing a defrosting heater 1is carried out

periodically or when a cunul ative operating tine has
reached a predeterm ned period of tine, for exanple.

In the defrosting operation, the frost fornmed on the
cooler is nelted 5 by heat gengrated by the heater. As

a result, a cooler conpartnent and the duct are

filled with danp air with relatively higher
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conpartment side 1s |ower than i 1he ¢oo
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this, nost conponents of the above-descri bed
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other part, the tenperature of the case 6 is not

| nceeusainest sodiinghdntearaldl i hed Wheh defpedtriviigh relatively
operati on, whereupon the tenperature renains |ow As
Q%QHQ¥ LHBAF T d&nses on the inner face 6a of the

case whe I t |s o ned af t er
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on the rotational shaft 8. \Wen collecting near
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possibility that the opening/closing erati1on of
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heati ng the case 6 of the drive nechanism 3, for
exgﬁkﬁ %t o BREpt the temperature of the case 6 is not increased

15 so high even during the defrosting operation, whereupon the
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temperature remains low.
As a reéult, dew condenses on the inner face 6a of the case
6 when the baffle plate 4 is opened after completion of the
| defrosting operation. Dew condensation water sometimes flows
down, collecting on the rotational shaft §. When collecting near
the rotational shaft 8, the dew condensation water freezes up
upon re-start of the cooling operation after defrosting such that
the rotational shaft 8 sticks to the case 6 or the frame 2.
Consequently, there is a possibility that the opening/closing
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
heater comprising a cord heater attached to an aluminum foil sheet

has been attempted for the purpose of preventing dew condensation




heater 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 the refrigerator and
increase the costs of the refrigerator. Therefore, an
obj ect of the present inventiop is to provide 5 a
refrigerator which includes a danper unit provided in
a duct and which can prevent dew condensation on the

i o e BRl o phE ECF T o Bl toadH ach B SpiBecde woua
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10 a storage conpartnent, an evaporator provided fo
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cold air_fro eva orator into the storage
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and a baffle plate opene by t

notaord, wahch znapeendniokedeyomrpaaybaesh frake damper unit and
controlling the danper notor so that the baffle plate
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cok%n§k¥ nto t he storage conpartnent, the contro

device ner controlling the danper notor so that
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s so that the baffle plate is opened and cl osed
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generates heat as the re energ'z
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and a baffle plate opened and closed by the damper motor, and
a control device provided for controlling the damper motor so
that the baffle plate is opened and closed, thereby éontrglling
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.

The control device controls the damper motor so that thé
damper motor is energized for seif-heating as well as so that
the baffle plate is opened and closed for control of flow of the
cold air into the storage compartment. The damper motor (or
motor coil) generates heat as the result of energization for
self-heating. The heat generation can increase the temperature
dfanwtorframeofthecbmpermotorandthereforethetemperature

around the motor frame, whereupon dew condensation can be

restrained on the damper unit. In this case, no heater needs




of a notor frane of the danper notor and therefore the
tenperature around the notor frane, whereupon dew
condensati on can be restrained on the danper unit. In
this case, no heater needs 5 to be added, and

occurrence of dew condensation and therefor freeze-up

can be prevented by energi zation of the danper notor.
Furthernore, prevention of dewcondensation and

freeze-up can be achieved by a sinplified and
cost-effective construction. 5 Oher objects, features
andt@d&?ﬁ&ﬁ@@?,gﬁdtJ@%uE£gﬁg%nof hQMeBB &ghggé'Enbggéwﬁﬁsrefor
cl ear upon review ng the follow ng escription o e
enbokemtupwtdrhbe efreenced b9 éharg@cadIPARY fige damper motor.
draw ngs, in which: FIG 1 is a flowhart show ng
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refrigerator; G 3is an enl arged | ongitudi nal side
sectrivemtopnamwill5 bevaper aflerr cappar tr@newangd ithe following
nei ghbor hood caonstruction; FIG 4 is a perspective

vi WSS LB B BEF G RmPodEnent BALR KON ranes Afe heor ¢RAMPENYing
t hey,col b arranggenment of the danper notor; FIG 5B '
shows a fmhner o energi zing the coil of the danper
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Cy%%%figerator of one embodiment of the present invention;
FIG. 2 is a schematic longitudinal side section of the

overall refrigerator;

FIG. 3 is an enlarged longitudinal side section 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. 5B 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




25 FIG 8 is a graph show ng experinmental results
regardi ng tenperature changes of the danper unit;

FIG 9is aviewsimlar to FIG 1, show ng anot her
enbodinent; and 6 FIG 10 is a viewsinmlar to 4,
showi ng a conventional construction. One embodi ment
of the present invention will be described wth
reference to FIGS. 1 to 8. Refgrring to FIG 2, a body
11 5 of the refrigerator in accordance with the
invention is shown. The refrigerator body 11 includes

a heat-i l atyi n ousing..1l2. having an interior .
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andcdzstiudtaoMertically aligned conpartnents. Thus,

storage conpartnents or a refrigerating conpartnent

13, 10 i®e swkedigeodnpatt:remtesbht vegsttEbnewill be described
conpartnment 15 and freezing conpartnment 16 are.

def Thed SeACTREh & Hi S ut a9 fg rRgngxo FIG. 2, a body 11
eq ] 1. - r t... Further.nore .
oo changenb s ot Aty FHRE kB e S IEIR S Shown
j uxTiapaseédiyétdrort bedy ¢e- IKiudg sCO Mkt iBHE1 kdnghhousing 12
tenperature in the 15 node-changeabl e conpartnent 17
camf¥e "¢hahged earpor i igledr Y itap t-6hsubaperararel zomesalls
wi t-h,_op tio a user. Accordingly, .the .
rmdlreb-ad hgggeaarbcrél%oﬁbtaci’ tvﬁﬁﬁfciglr%ﬁﬁqgé?geccﬁ‘?aé_tF?EE% ng hus,
ComarhgBNtcorRAthaht d r 821 N0 COTREEL NNy ngngaclﬁfﬂr%nt 13,
conpartment or refrigerating conpartnent. 20 ‘A door
1018 iice-hi hyeglbynprutmiead 1dn wedatableafomphetfi@ft i ganatimgzing
conpartnent 13. Slide-out doors 19, 20 and 21 are _
noMTBAX bR % riénfge ofehined da- Haki Rptcdmpat et hpgsing 12
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respectively” An ice storfge
mode-changeable compartment 17 (see FIG. 3) is juxtaposed with
the ice-making compartment 14. A temperature in the

15 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.

20 Adoor 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

25 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.




container 22 is connected to a rear or inner wall of

the door 25 19. Two storage containers 23 and 24 are
connected to rear or inner walls of the doors 20 and

21 respectively. A refrigerating conpartnent

tenperature sensor 25 is nmounted in the refrigerating
conpartnent 13 for detecting a tenperature therein. 8

as shown in FIG 2. Thereaftery the cold air is

returned into the lower interror of the refrigerating
conpartnent evaporator conpartnment 28 and thus

circul ated. . resu t he at her iln each, of .
thegge ros’g‘e%ﬁﬁlﬁg ghdlrb%ﬁ%?éﬁréng%rgrpc&lt%n%hfslsl§e5Han%d into
15 fﬁeQﬂﬂbﬁdjk@r@ofQﬁffﬂ@&%&&@geiﬁmﬁﬁf@&ﬁﬁé&ﬂﬁ@%ﬁeeéiﬁggator
3Cto 5C Furthernore, upon drive of the freezing

bl ovpmRpftarnB2 8 el thuairerictheced by attesufltegdiengtmosphere
co artnEnt evaporator 32 is supplied fromthe upper

i nt 7 i%6Fott the F9'ddgrngt Huhpart redftabd cetaptdtgnts 13 and
§OHP§GEUEQ51§9iEhEQ%%Qi% Q%Q!ﬁ& egﬁﬁE Br Q£R1%h?rom 3°C to
i ce- maki ng conpart nent F and the ‘rode- ¢ angeabl e
conpartnent 17) and further into the freezing :
conpartnment 16, as shown in FIG 3. Thereafter, the

col d ai FuFghemsayenaeponmg verne tosvereeiimnepl oringf faha3, cold
freezing co rtment evaporator conpartnent 29 15 and ,
{huS oS A Ry ARG FEBOHTS ( FRMEaBERhe FESPREBEE 22 15
of Jupe1iéd e8I @nandopLe-1MRELNGr COMPAS FRLS 8 albat4ment
is cooled in a freezing tenperature range of -18C or

10belegwpoThecafampsatigerduc® 36rbsgldi s pdsedngodast t36 into the

extend upward fromthe freezing conpart nent

evadp6r AR O oAPRRFERE 2O (@Rd HeRcdeorrssogsable grapartment
co c r he node-changeabl e .
COACHAL AROP LN ol LR TR0 26, o0 chown 5o
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provided in the duct 36 for
interior of the freezing compartment evaporator compartment 29

15 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

20 s0 as to be connected to the rear of the mode-changeable
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compartment 17. The duct 36 has a generally rectangular cross
section. A damper unit 37 is provided in the duct 36 for
~contrelling 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 réfrigeration cycle 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




controlling supply of cold air into the

node- changeabl e conpartnent 17 or opening and cl osi ng

t he passage of the duct 25 36. The danper unit 37 wll

be described in detail later. A refrigeration cycle 38

(see FIG 7) is built inthe refrigerator body 11. An

equi pnent conpartnent 39 is defined in a |lower rear

interior of the body 11. In thg equipnent 9

conpartnent 39 are provided a conpressor 40, condenser

41, cooling fan 42 (see FIGS. 6 and 7) for cooling

the r 4qa conden and t

refr|g£$%??%% g9cgge BT he c{55ﬁ%F1 §8F°£O$0toﬁa%$ﬁﬁﬁer 4L,

41 aﬁoli’ﬂgﬁ‘tfaﬂ:%@ Ofsc@ eheNgeO¥RE VRl BodBi PRk §blﬁkgressor

a three-way val ve are connected by a refrigerant pipe

seqa@fﬁatcpaﬁelysem @lhni sherldée. Thetkdargeoyeratianveyd3: 38, the
has__one inl e£ and two_outlets 43b and 43c. To the
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47 d the refri eratl artnent evapor at or. 30
are by BT TG S%t pEgJés Je]r%éirﬁ’e Scorid dit etreezing

43C:diffpa§:i3ﬁe§th%WBQYﬂoﬂ@bv%régc@GﬂufaWQgcz;ﬂcpla dReck valve
poi nt of the check valve 46 and the conpressor 40 so

10as 4%obbhe rphraddmintwide theudnieedilygicampardtit. The check

eva 3rator,32 and the |ike. The changeover val ve 43
s YCIREr R Jr%&oag}e%t%h? coF %\ﬂr@ésas 4% gdherppg a gyosed loop
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20 cédbastifiknt bh@p&ﬂi%lre§@ Qe bsréjfﬂl\@%'}aﬁgfi %t béﬁ@een the
refrigerant passes through the condenser 4

t héeeanrd equtleedpefall goraghangeover valve 43 and a connectlon

15 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

20 43b side, the compressor 40 is driven so that the refrigerant

25

passes through the condenser 41, and thereafter, the refrigerant
is supplied through the first capillary tube 44 intc the freezing
compartment evaporator 32. Subsequently, the refrigerant of the
freeziﬁg compartment evaporator 32 1s 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 43¢ side,

the compressor 40 is driven so that the refrigerant passes through
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is supplied through the first capillary tube 44 into
the freezing conpartnent evaporator 32. Subsequently,
the refrigerant of the freezing conpartnment
evaporator 32 is returned through the 25 accunul at or
45 and check valve 46 in turn into the conpressor 40
(freezing conpartnent cooling node) . On the other
hand, when the changeover vahxp 43 is switched to the
second outl et 43c side, the conpressor 40 is driven
so that the refrigerant passes through 10 the

the refri rant

con S 41 and, thereafter . .
supbi e ritheBlon cne” Bheitreds: FRar PoRiE a7 h rupplied
t hethedidrgemnat kBGond UMAR L AR« @YAPOT 8t 3he refrigerating
Subsequently, the refrigerant is returned into the
conprresgmed0 ¢vafanageradl ng Scoapandémeint, thecoeftinigrant is
node). The danper unit 37 will now be described in
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SPOsE], to divide the duct interior into upper
nd ?omeﬁsﬁﬁﬁi%iors as shown in FIGS. 3 and 4. The

frame 4Qhesdimferedni tiy ainechiandd acsepemdidgd8acd0r. The
as shown in FIG 4. The danper unit 37 further

i nclamkes anigaf | eclpbas e 502anpetfl dgsprsedlsosingot ievide the
op%ping.49a.of the frame 49 ind a drive nmechani sm51
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unitized. The drive nmechanism 51 I ncludes a s
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made of a synthetic resin and enclpsing a danper
noPdR 5P hABCHEr 2R CRaRLBmthsoPraHown} S TIed thaadsang 49 and
ha .' r.surfa 2a _faci.ng.to the inside t he
du%tgpg%gﬁ$ﬁgipﬁﬁb$?§%?f5@5“5 %ﬂﬂWYkﬁ%Qge&@ﬁgﬁeﬁ’ te 50.
enghbriommehi ¢ ha r1eqhialie ™ shahti P4 mBERLKMGES] are unitized.
hori zontally. The rotating shaft 20 54 is rotatively

moved byhe ReidameehamidoblSBicindegeasligohniveatically long

15 rectangular box-shaped case 52 made of a synthetic resin and
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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 motor 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




The case 52 further has an outer wall provided with a
connector (not shown) via which the danper notor 53

is connected to a drive circuit. The baffle plate 50

is made of a synthetic resin and formed 25 into the

shape of a rectangul ar plate. The baffle plate 50 is
connected to the rotating shaft 54. The baffle plate

50 has an inner surface (undgrside) provided with a
seal i ng nenber 55 which adheres closely to the

peri phery of the opening 49a when the 11 opening 49a
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that the baffle plate 50 is opened and cl osed,
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t he _node- changeabl e conpartnent 17 is controlled. A
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53 has a phase A coil and
opened and closed, whereby flow of cold air supplied from duct

15 36 into the mode-changeable compartment 17 is controlled.
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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
notor is rotated.

When the baffle plate 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)

so that the damper motor 53 is rotated clockwise. On the other




20 a phase B coil which are out of phase with each

ot her by nechanical angle 900. Pulse signals are
applied alternately to termnals A and A2 of the
phase A coil 56 and term nals Bl and B2 of the phase
B coil 57 in a pattern as shown in FIG 5, whereby the
danper notor is rotated. 25 Wien the baffle plate 50
is changed fromthe closed stgte to the open state,
energi zation is carried out in the sequence of steps
1, 2, 3 and 4 (fromthe left to the right in FIG 5B)

tor 53 is.rotated ockw
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tenperature sensor 27 to the control device 48. Wth
this, a><dwgal are %%Fpsﬁ%eédfff%nm%éfefgla@we@tq fympartment

se 0 deV|ce 48, urth
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ne@fntiml fdewdzing8 coMpaht bieid, evaponalois supplied from the

15 defrosting sensor 58 to the control device 48. Furthermore, a

- signal is supplied from an outside 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

20 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 control program.

The control device 48 carries out the cooling operation

25 while changing the cooling mode alternately between the

refrigerating compartment cooling nmode and the freezing

compartment cooling mode by the changeover operation of the

changeover valve 43 with the use of software configuration.



32. Based on the aforesaid input signals, the contro
device 20 48 controls the conpressor 40, changeover
valve 43, refrigerating blowing fan 31, freezing

bl owi ng fan 33, cooling fan 42, defrosting heater 34,
danper notor 53, and the |like according to a
previously stored operation control program The
control device 48 carries out .tthe cooling operation

25 whi |l e changi ng the cooling node alternately between
the refrigerating conpartment cooling node and the

fre ar, nent C00 |n nnde e chan eover
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the control device 48 sets ON "and OFF tenperatures
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tenperature at 5C and the OFF tenperature at 2C in the

switching the changeover valve 43 based on results of detection

15 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

20 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

25 changeover and the temperature detected in the compartment Ffor

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




refrigerating conpartnent 13, for exanple, and the ON
tenperature at -18C and the OFF tenperature at -21C in
the 20 freezing conpartnment 16, for exanple. The
conditions for node changeover include case (1) where
the tenperature detected in the conpartnent for which
the cooling operation is in execution has reached the
OFF tenperature, case (2) mhere a predetermned tine
(10 m nutes, for exanple) has élapsed fromthe

previ ous nDde 25 changeover and the tenperature
detected in t artne for icht (ofe]0]

h [
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40 is turned off (the cooling operation is stopped)
wheh! i”hethteeﬁﬁgr%ﬁniﬂeéétﬂé?%clfeéd’eicﬁlv?ﬁé refrigerati ng
nd freezj )ar e equ
fhe orr e FAe PR S8 SR I daRh pu G harb B 31 e

af Ot@ﬁfﬁcdorﬁ eheh gaeatdmggblamt ng f1ami3y irto MM REErOferating
when the refrigerant is flowng into the refrigerating

'comﬁ@wﬁﬁem?nevap@parewaeo3@theﬂﬁefmegexgﬁnan}ng compartment

ar.t.ment cool n addi tion,
‘of 1GSF 4t PG bl o %ﬁl&ﬁogi thes r&rf%g?{ﬁtﬁ@@ Bhotin fan 31
the  Le8z2iNGneQMRALL AR CORINY @%éﬁm&gt lrlln%drﬁode is

out. As a result, frost formation 1 suppresse
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freezing conpartnent evaporator 32 is sufficiently

| ownévetrhedlfrreaglng compartment evaporator 32. As the result of

15 the control manner, the surface temperature of the freezing
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compartment evaporator 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
drewings) so as to contribute to certain cooling. The cooling
fan 42 turned on while the ceompressor 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 precocoling

operatiocn, firstly, the set temperature of the freezing




execution of the refrigerating conpartnment cooling

node. Accordingly, when the freezing bl ow ng fan 33

is driven, cold air can be supplied into the freezing

conpartment 16 and the 20 ice-nmaki ng conpartnent (an

I ce-making tray not shown in the drawi ngs) so as to

contribute to certain cooling. The cooling fan 42

turned on while the conpressor,.40 i s being driven.

Furthernore, the control device 48 carries out a

defrosting operation every tine an integrated val ue
xecutlon time of 25 the freezi
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energi zing the defrosting heater 34 when the
cofPFESsHInUbhamie L oaRsnB Hieasraftl Az raklee caFRE|SYIT 40 and

mhg%%g%ﬁﬁté andQﬁ d%i%S%EéQ%ngp%ﬁgékgg? > Coggede%rostlng

he 'de rostlng sensor has
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tenperature 15 (8C, for exanple). The baffle plate
ofaﬁhgm@aﬂpereaqmalBacn:largerthaniapredetermlnedtemperature
(8°C, for example). The baffle plate 50 of the damper unit 37
is closed during the defrosting operation. Furthermore, no
frost needs to be melted down since almost no frost is formed
on the refrigerating compartment evaporator 30 as described
Vabove. However, a defrosting heater and a defrosting sensor may
Ibe provided so that heat is applied to the refrigerating
compartment evaporator 30 in the same manner as descried above.
The freezing compariment evaporatoer 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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Is closed during the defrosting operation.
Furthernore, no frost needs to be nelted down since
al most no frost is formed on the refrigerating
conpartnent evaporator 30 as described above.
However, a defrosting heater and a defrosting sensor
may 20 be provided so that heat is applied to the
refrigerating conpartnent ev gorator 30 in the sane
manner as descried above. Thé freezing conpart nent
evapor ator conpartnent 29 and duct 36 are filled wth

| at hi t t
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during the defrosting operatlon In the case where the
i nneteslinkate th2acofrdlheeciase 48 2dasca sl evergization of the

tenperature when the baffle plate 50 of the danEer
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48 controls energization of the danper notor 53 for

thé:f@péﬁnhngqlcldeym@ o fuhteh@afcfalreipb abe: Ee@xe@sg@tatm of the
uni t 32%§%ontrol L ow of cold air into
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energi zation of the danper notor 53
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plate 50 at the tine other than when the baffle plate

10088rﬁél%enééﬁe¥%§&}yra§hw FPrbeeedsstiidsed 8i ﬁerh%s as an

ORI AT A AEE Lt 8 SRRk of une

f onagpet mlto-ngszenergi zation of the danper notor 53.

More specifically, energization of the phase A coil 56

and More specifically, energization of the phase & coil 56 and
energization of the phase B coil 57 of the damper motor 53 are
alternately executed each for 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 is positively charged and the terminal A2 is
negatively charged when the last enefgized 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 negatively charged and the terminal

B2 is positively charged.




15 energi zation of the phase B coil 57 of the danper
notor 53 are alternately executed each for a
predeterm ned tinme when the energization for the
self-heating is carried out. In this case, an
energi zation pattern is the same as the | ast

energi zation pattern for opening/closing the baffle
plate 50. That is, DC 20 current is caused to flow
into the ternlnals Al and A2 of the phase A coil 56
and the termnals Bl and B2 of the phase B coil 57.

For exa the phasg A c is.energized so at .
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control_ node for the danper notor 53 is returned to
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a danper notor in a refrigerator.
More specifically, firstly at step S1, the control device 48

15 determines whether the precooling operation has been started.
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Upon start of the precocling operation (Yes at step S1), the
. control device 48 advances to step $S2 to start energization of
the coils 56 and 57 of the damper motor 53 for self-heating. As
described above, energization of the_phase A coil 56 and
energization of the phase B coil 57 of the damper motor 53 are
alternately executed each for a predetermined time of time.
The precooling operation is completed (step S3) when a
predetermined time period timed by the integrating timer has
.elapsed from the start of the precooling operation. Then, the
defrosting heater 34 is turned on and the baffle plate 50 of the
damper'unit 37 is closed so that the defrosting operation is
started (step S4). The aforesaid self-heating energization is

continued during the defrosting operation. At subsequent step




More specifically, firstly at step S1, the contro

devi ce 48 15 determ nes whether the precooling

operation has been started. Upon start of the

precooling operation (Yes at step 51), the <contro

devi ce 48 advances to step S2 to start energization of

the coils 56 and 57 of the danper notor 53 for

sel f-heating. As described aq%ve, energi zati on of the
phase A coil 56 and 20 energi Zati on of the phase B

coil 57 of the danper notor 53 are alternately

exegut each fqr .a predeterm ned ti f time. The .
pre%%bﬁgﬁgc%nﬁ¥§t?%ﬁﬁf%g§o e&Péaeégf %§§)tVﬁ§Hd£”ﬂung of
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turned on and the baffle plate 50 of the danper unit
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the defrosting operation

10Furdpkermbse, the control device 48 determ nes that

the defrosting operation has ended when the

pr edet ef¥§hé@terahpierathpre Hes drbropelnpoperatiputhag ended
pr erm_ned time perio 20 m nutes, .for exanple
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openahi ¥t t%%ﬁ%ts%ﬁﬂ%me%g;etrhﬁ. theedefi0shi A8vice 48 then
operation has ended (Yes at step S5), the contro
devidvendss advarmpeS7tio stiep dB6the compressor 40 after lapse of

157 time T1 (6 minutes, for example). A desirable pressure balance
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can be obtained between the evaporators 30 and 32 when the
compressor 40 is started with lag of time Tl. Subsequently, the
.contr.ol device 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 59
where the freezing blowing fan 33 is reverse rotated after lapse
of time T3 (1 minute, for example). As a result, warm air
res_L_llting 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 S10. 1In
this case, the energization of the damper motor 53 for

self-heating ends and the normal opening/closing control of the




turn off the defrosting heater 34. The control device
48 then advances to step S7 to turn on the conpressor
40 after lapse of 15" time Ti (6 mnutes, for exanple)
. A desirable pressure balance can be obtai ned

bet ween the evaporators 30 and 32 when the conpressor
40 is started with lag of tinme Tl. Subsequently, the
control device 48 advances to .step S8 to drive the
freezing blowng fan 33 (normal rotation) after |apse
of time T2 (4 minutes, 20 for exanple) . The contro

deV|ce furth dvan 0 Sste ere the free2|ng

bl oW 1Y }?ﬁﬁlgsyﬁftﬁ§g§rs§“FB?% afF £ f% ngopleyiRe fan
T3 63 ™ r]:létt%’rné@rtcﬁ)&ﬁgphgﬁmal/'\%o@aff&yl t, warmair

resulting fromthe defrosting operation is caused to

fl ow wi tAsoube remaitno g henabbieediscicr3bedt fitnd@denapeet, the

of the danper unit 37) . 25 The refrigerator is
swi TR PR Inormels COBItThgSdpépat rcbﬁ saf feed t@gse without

[ ut es f.or at S10. In.  this
Etf: ggpe Aihgagnmé%]gl SEi 'SR 8fF %?ﬂg)pg)at F‘SF SuRey gpe 2ofls 56
sel énmsabf&glem@eamtbhgawn@&bt@m%altng/ﬁh%sfaég& generation
control of the 19 danper unit 37 starts. Furthernore,
t heilfcr%zsengthbl omipegafane o3X issmoedwifmede tod tie daopaminotor
rotation. the result of the above-described contro

man eF“dtﬁ?§°r8%\?r%]e\f hBtGIPE3 He e Rér iy 8aTE G quRe the motor
sel frafgatdNgn it LOOUE, oD ALNYUGQRLR0: O b DBLLLE: unic

pl ate 50, whereupon t coil's 56 an the da

10notr cB8 gensssatracheat . I-ﬁhltﬁlﬁecaisegeﬂ:&%a%héﬁglzatlon of the

increases the tenperature of the notor frame of the_
darfiF@perdtdicr 53 dtla%@@rlé'rhgaylrtmeﬁ enperest gre diring the
th art. around the no at. occurrenc

o R R Do Rh R, B ero dact Ls oirs peliipieasation
re%hrEQEe@amb@rtﬂﬁ§tcﬁﬁe (ﬂﬁ@e%ﬁ@ﬁgifalééwlégn&é%%atlon can
danmper notor 53 for the self-heating is carried out
dueiffigctiveely be prevented during and immediately after the

15 defrosting operation. Furthermore, since the energization for
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the self-heating of the damper motor 53 is started during the
precooling operation, the temperature around the damper motor
33 is sufficiently high upon start of the defrosting operation.
As a result, the self-heating is more effective.

FIG. 8 shows the results of an experiment in which the
temperature 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




defrosting operation which tends to result in dew
condensation on the danper unit 37. Consequently, dew
condensation can effectively be prevented during and

i medi ately after the 15 defrosting operation.
Furthernore, since the energization for. the

sel f-heating of the danper nntor 53 is started during
the precooling operation, %ltenperature around t he
danmper notor 33 is sufficiently high upon start of

t he defrosting operation. As a result, the

selg IS Jore ffectlve 20 FIG. 8 shows the

resuFts Pagﬁ ex BT in which the tenperature

changes xaf dheoease %Hrftﬁ%e {dhes haper, sprface 52a)
of the danper Snlt 57 duri ng andllnnedlate ly after tﬁ%n oe

deflnms'ftnsmgodomeaat ithn. d€ur veradennatidn 8amlebot esetrbrted by
nPerature changes in the case where the control of

t he %%&&Hﬁ%ﬁ%he(w@eéﬁé\i@? ?étfmﬁqd@sperlbrmyéﬁf? Heatingtively
S [ ut . denotes. t he erature
gha h%ﬁ{ x?aq % gﬁl&?mgre 11 parficu E‘P dv\xg“%clz]ndetnﬁ,gtlon

changes in t é conventiondl TcoAStTUCtiOn i h

enasgivzation aecseddr B@&'Ltdcﬁ:@alsﬁdw re@hFh By QUE. tJQ\irrp; for
c denotes the tenperature changes in the duct 36 (the
Iov&ﬁenpagttbﬁ)baéfl@rﬁiaianp@rbyuhhﬁ 8%nt sl dlovEoess f¥ome S9.
the exp rlne tal result it can he _understood that

|
the de af Poh" T APWE ~PrEvEHRas By o i At teadififg damper
th@ﬂo‘?t%@e%@t“&% OfentDg: fapeg,uni t, 37 gﬁsa@ hre%lt%gvewthout

5 hi gher val ue. Furthernnre In particula
10dewpeonaensatsion dpeevendn n@feftfr@:tb@mdoepleﬁm egsedn the

by retarding the timng for opening the baffle plate

50 rﬁ;ﬁrf%%faé&ﬁt Yoih ithe dagpe ramito 3gdeingcet s angct on tithe duct

d t
energlzg% rlgu?% nglégﬁgﬁFPﬁa ﬁﬁ?qgﬂf Cﬁ%éensatlon can be
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th EO can be prevented from freeze-up. Moreover, no individual

15  heaters need to be added, and the dew condensation and freeze-up

can be prevented by the control of energization of the damper

motor 53. Consequently, dew condensation and freeze-up can be
prevented by a simplified and cost-effective construction.

The energization of the damper motor 53 is carried out at

20 the most effective time particularly in the foregoing embodiment.

Cpnsequently, electric energy can be saved while occurrence of

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

25  the damper motor 1is energized for the self-heating.

Consequently, only either coil can be prevented from being wasted

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

restricted.




refrigerator with the danper unit 37 being disposed in
the duct 36. Consequently, occurrence of dew
condensation can be prevented on the danper unit 37
and accordingly, the baffle plate 50 can be prevented
fromfreeze-up. Mreover, no individual 15 heaters
need to be added, and the dew condensati on and
freeze-up can be prevented by.the control of

energi zation of the danper tor 53. Consequent |y,
deMIcondensation and freeze-up can be prevented by a
sinplifi ost effective constructiaon

energi z %Wﬁ? r3Lfpet” 6re§§°$ip?ﬂ%'Pfeah%u%n%ﬁntlon
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foregoi ng enbodi nrent. Consequently, electric energy

cant beirgavednehylmtdeeur encdanper dewo e dadertsate Df-Heating.
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danper notor for fhé se heat | ng ontr

1048 pdatei 5. out energi zati on of the danper notor 5 53

based on a signal generated by an outside air
t enper a¥efFe SrErdarably dertectiony &l -eriper &tqmrteOéutisvdee 48

th f d th t t
SIS IO6A00, {g.atl.  CREALU L age SLE

corbhpbrHaMCe A8; &l sQuLar b esro0utkhe tRALMB L redetermined
control, that is, the control for opening/closing the

batémperature (10°C, for example). When the temperature detected

15 by the outside air temperature 59 is equal to or lower than a
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predetermined temperature (Yes at step S21), the control device
48 advancee to subsequent step 522 to determine whether the
setting of the mode-changeable compartment 17 is outside the
freezing compartment temperature range. When the setting of the
mode-changeable compartment'_17 is outside the freeziﬁg
compartment temperature range (Yes at step S22), the control
device 48 advances to step S23 to carry out energization of the
damper motor 53 for self-heating.

Subsequently, the control device 48 advances to step 524
to determine whether the temperature detected.by'the'outside air
temperature 59 is egual 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




10 plate 50. More specifically, at step 521, the
control device 48 determ nes whether a tenperature
detected by the outside air tenperature 59 is equa

to or lower than a predeterm ned tenperature (10C

for exanple) . Wen the tenperature detected 15 by the
outside air tenperature 59 is equal to or Iower than a
predet erm ned tenperature (Ye§ at step S21), the
control device 48 advances to subsequent step S22 to
determ ne whether the setting of the node-changeabl e

co art nt, 17 i side the artnmen
t enpeta urge¥5%928 iéﬂﬁ?cFﬁ L & FPH%é%F%t qgﬁnerglzatlon of
noden€ hangeabhs: sompartrephe 11s naut shye tsnesta_&@&%el@g the
conpartnent tenperature range (Yes at step S22), th

controlessdeyi Lol Stagvances: tie s¢pgpatEB to carry out

~energi zation of the danper notor 53 for self-heating.

Subsequ&Repyhetsrt tamerstutrRf deapdsdrhnpesatls sy rtment
S2 _ whet her the tenperat ure det ect ed

E% 41%§é5h€sﬁg%Q&ﬂg%% eZl%ﬁ ature %@els eqﬁal afprprrange, the
| OV‘!ﬁarfftlbagﬂlaa:epB@Qﬂt %é@@ﬁgertﬁmﬁﬁtlﬁr@&ﬂ-@@ alf@st any time
exanple) . Wien the detected tenperature has exceeded
theﬂﬁmed@@erﬂphédatenperapcm&ﬂKﬂ«ﬁuﬂplsbeplszd)theheuQQ 36.

co troI e%hfe 48 advances. to steP S25 to stop
GrIAL TR ofieY RBIGRNPE OB BT B SCFBFS (Hethe case 52. on

S eItfheh %@Béf‘ gha1§§'I b%«%%HeEHe yEerEg]eerat%:gc 8%5 tﬂgegtcg(?éncﬁta%e;eable

S21 on is repeat'ed. \Wen the set tenperatu

1l0nodemphatgeabl ® icosgast tEtémpdrakhrkaliddiingtdiea relatively

freezing conpartment tenperature range, the baffle
pl #E"SH dJfenPREAEaRperrapIrt 87Ck s asperwti nthe noeqfra@?ratmg

t ch that c air is norm o th
dlugt% mgéytme,&ccor Fdi ﬁé?%/lé%e‘tlﬁnggﬁagﬁgét i%hgﬂ%ar%lq)‘? ghy sgo is
on cﬂb@e@aas:eaﬁgtostgbny time. Since cold air is stagnant within

the duct 36 (near the damper unit 37) in this case, dew

15 condensation tends to occur when the baffle plate 50 is epened.

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

20 damper motor 53 for the self-heating is carried out when the

25

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. 1In this case,
electric energy saving can be achieved as compared with the case
where the energization of the damper motor ie usually carried

ocut. PFurthermore, no individual heaters need Lo be added, and




t he ot her hand, when the tenperature of the

node- changeabl e 10 conpartnent 17 is set at a

tenperature belonging to a relatively higher

tenperature range such as of the refrigerating

conpartnent or chilling conpartnent, the baffle plate

50 is closed at alnbst any tinme. Since cold air is
stagnant within the duct 36 (near the danper unit 37)

in this case, dew 15 condensation tends to occur when

the baffle plate 50 is opened. The tenperature of the
danmper unit 37 tends to be lowin w nter en the, .
Conie) stfbn TSP reeTr R At PTSTTGRE BY % Rplified
li kena Mheredpon dew-epdansahon tends to occur on

the case 52. In view of the foregoing circunstances,

ener gi zdtevemabfnctih€ie@Fodanpes thotabovb3dé ofrithel embodiments
self-heating is carried out when the node-changeabl e

conPatt REMeSEribed gatfodi oys tdiperah wrod Yirvrotn thgedrawings.
r egz] co : t te ature_range. .Consequ ,
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condensation can 25 effectively be prevented on the
danprfirigetrerons3is |pravidsdcaseh aelfedfinie daesqhorsaldtegting
can bﬁ achi eved as conpared with the case where the .
eneryi 7aFi ot of*"Fhe daifydr Mot SFRFRT usiial | hEari§aheating
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added, "and 23 dew condensation a reeze-

10pr evrent tahyuse sifnphd He€dosanty eestoeffoests Meen detected by

construction. Several nodified forns of the
abdVe- dedtFuaseddehpditment Songelibebel desocicbeterge of dew

LoLL g &LL ol ol A0, LAcL0, O BRHSLrcB e 3 e

t hendagperodMhar sodsdmy:shayg the ol | owi ng nodified
fornms. When the refrigerator is provided with a

fai | ur eTihetsedtohedeirgckennggization of the damper motor 53 may

15 be carried out either centinuously or intermittently while the
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- baffle plate 50 is open. Consequently, the damper motor $3 can
be caused to generate heat while the baffle 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 1is relatively higher in a




failure of the defrosting sensor 58, the self-heating
ener gi zati on of the danper notor 53 may nornally be
carried out 10 when a failure of the defrosting sensor
58 has been detected by the failure detector.
Consequently, occurrence of dew condensation can
reliably be prevented on the danper unit 37 when the
defrosting sensor 58 has failed. The self-heating
energi zati on of the danmper notor 53 may 15 be carried
out either continuously or intermttently while the

baf 50 |s 9 sequent the.d er e
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danper 37 is relatively higher in a 24 "pul
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of occurrence of dew condensation, the self-heating
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follow ng defini
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of the
pulldown period refers to a time period required for the interior

15 of the freezing compartment 13 {or the ice-making compartment
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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
oftherefrigeratorandendingwhenthecontroldevicedétermines
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




refrigerator (150 m nutes, for exanple). Secondly, the
pul | down period refers to a period required for a

cycle of the freezing conpartnment cooling node and
refrigerating conpartnent cooling 10 node at a
predeterm ned nunber of tinmes (3 tines, for exanple)
Thirdly, the pulldown period refers to a tine period
required for the freezing comgartment evaporator 32

to reach a predeterm ned tenperature (20C, for

exanple) . Fourth, the pulldown period refers to a

ti menhpasdrader gite 80 fOLpEAL At €4bOkhaR: 0611886 and 57 may
freezing conpartnment 13 ?or t he i ce-nmaki ng conpart nent

14) beeneagéhed ior edettdrennned whénpettat e f (e 1IGtef 08 opened.

exanpl e The self-heating energization of the danper
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- 13 to 17 has dropped to a predeterm ned tenperature.
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‘the danper notor 53 is carried out, when the ba
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is
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r eSoF YedL 9stvialtang heonipatrémeetd jpurposér bydas drepnovided with a

_ achLerg, wher eupon the effect of retightening can be

Single evaporator. Purthermore, when flow of cold air into two

15 storage compartments is to be controlled, two damper units may

be provided. However, the two damper units may be composed into
a singleunit, instead. Specific values such as set temperatures
and time in the foregoing embodiments are mere examples but may

be changed suitably.

20 The foregoing description and drawings are merely

25

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.




obt ai ned. The configuration or arrangenent of each
conpartnent in the refrigerator may be nodified in
vari ous manners. Positions of the evaporators may

al so be changed. Furthernore, although the 10 danper
unit has been described which controls flow of cold
air into the node-changeabl e conpartnent, the

i nvention can be applied to aganper unit which
controls flow of cold air into a refrigerating
conpartment in a refrigerator provided with a single
evappLraty crEwhathergrore, when flow of cold air into
two 15 storage conpartnents is to be controlled, two
danper units may be provided. However, the two danper
units may be conposed into a single unit, instead.

 Speci fi c-vAl GeE IRt aE SPPRISAPeFatures and time in

t he forgggkgga$ggﬁg%g§§&%ﬁgre nmere exanpl es but nay

be changed sui € foregoi ng description and

Hr awi NgSnakeap@Ffloy phbtMild dbi-verduditg BbiACiPles of

the present invention and are not to be construed in

a |'imtinguwanggovVded ofisr clsapgksirandthandoid catr ofisom the
wi |l becope apparent to those of ordinary skill in

t he ‘ERPraPt LBRaNgu<S 98n G OMDHT F95%4ti ons are seen
to fall PR TN - .Qf j v i : n
of i ned by tiea ah AR oSEREE (& hOTUNERY PR damoer

| SmotorAseefiricggesad alricenpsusidn@Gnd & B4ONRYPlate opened and
conmpartnent; 5 an evaporator provided for producing

10coIdogpf; Py tdec Eappex imdeg xf ornduppl yi ng the col d air

from the . YaRPIRALRLe 'W19:408 RLla98 AR M kper motor
so that thebaffle plate is opened and closed, thereby controlling

flow of the cold air into the storage compartment, the control

de_vice further controlling the damper motor so that the damper

15 motor is energized for self-heating.
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2. The refrigerator according to claim 1, wherein the
contrel device controls 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 preccoling operation

executed prior to the defrosting operation.

4. The refrigerator according to claim 2, further

compri_sing a defrosting sensor provided for determining a




a danper unit provided in the duct and including a

danper notor serving as a drive source and a baffle

pl ate opened and 10 closed by the danper notor; and a
control device provided for controlling the danper

notor so that the baffle plate is opened and cl osed,
thereby controlling flow of the cold air into the

storage conpartnent, the control device further
controlling the danper notor so that the danper 15

notor is energized for self-heating. 2. The

refedngdeatat aceor e n@heo defabdi ihg Whedeitiohhend a failure
control device pontrols t he danper notor so that the
darfféecipt oProyifleshdegi fediesbins el fféﬁéalﬂ-”i?ngfdehii n@e%rosting
de&&g%tlngwgggéﬂ§lwn forzfzq_the£§v%ﬁ gﬁ f?%ﬁgﬂg é%nsor is

refTiger at or-according o crarm

Comdi@bt 8 Vby GReCOM 1l dkhBc daNPeheMbRrSI0 delldbet 8htrols
danper motor is energized for self-heating during a

5pr édeoflamyproper et isonth#fs thretantped poior ikmdelly energized
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defrosting operation. 4. The refrigerator according to

cl d°n 21 ¥ I a5éPI- conpri sing a defrosting sensor

provided for determining a 27 conpletion tinme of the

defrosting operation and a failure detector provided

for detectimg aréatiderecol the-dlefingst 69 c13QASOE, further

wherein when a failure of the defrosting sensor is

deF@@P@eﬁW téhedfsémsnl@gde%@tﬁom pnqvede@ntfml dﬁé\ﬁrmenlng a
r SO that t he da

t da
107 O ORhRl R0 Ariathe] Teat i ofe S A an G GOk ThEa o Failure

feﬁétél&fcﬁt q;ro@qeg&dwg oL@ 3 LHiLPer of C&E@raéﬂﬂ&tlng
-a defrosting sensor provided for determning a

COHpmsﬁﬁxﬂwﬂanm&nOMhbheadéhﬁmﬁfengfopﬁ@aﬁefﬁbéﬁﬂﬁgasensor is
failure
detected by the failure detector, the control device controls
.the damper motor so that the damper motor is normally energized

for self-heating.

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
outside 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

self-heating.
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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 control device controls the danper

notor so that the danper notor is normally energized

15 for self-heating. 6. The refrigerator according to
claim1, wherein the control .gevice controls the

danper notor so that the danper notor is energized

for self-heating while the baffle plate is open. 20

7. Th? rgfnhgﬁﬁ%kgﬁ%@ﬁﬁgﬁgEﬂnggiﬁ%a£g1glaﬁyriﬁe&herein the
conprising an outside air tenperature sensor for

det eottng aaviéd pro@apet At g0bh Sidle ofhéhe damper motor for
refrigerator, wherein when the outside air

t enﬁ%?%ﬂﬂaél%r@éﬂnaa% pdet devrederhed oltishdet aiys 26 power-on

te ture which s a predeterm ned value or a value

| o o St B DG PR BTG A Ehe e demiGepa T thent 1o
519Vdi§t§5_\&rﬁﬁt980|t§> tihie e(ﬂ?d!ipet[,o MBLorn 3R t hat,qt he ﬁ?g@@trermined
nmotor is energized for self-heating. 28 8. The

r ef e¢geratoreaccording to claim 1, wherein the contro

devi ce prohibits energization of the danper notor for
sel f-heating during a pull down period which starts at

power - 0 ntil a.tenperatur.e i.n the .
storage@éoﬁggrggégéégﬁg%gydé SPHTHEN Yo bé Bqfal 58 the
| ovemttr-bandey ipleegebRivticRedne tEIMMATANUEL. t 12 dIffer motor for
refri%erator according to claim 2, wherein the

Fhaebvirngedprog bi pel evemgpeat ¢dmhoth tdte rdanae power-on
not_or, for el f.-heatin duringpa pul | down peri od

. 10 sel f.
VWﬂ%?H %?%ﬁﬁﬁ?égtuﬂﬁﬁhﬁlﬁgﬂpgﬁﬁFQﬁﬁ1 ﬁﬂ@%sﬁ?ﬁqqe gompartment is
tenRecahi&s | Pt RE 4 QLROG COTPARLNEPt (1S, & predetermined

temperature.

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

20

25

control device prohibits 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 compartment is
determined to be equal to or lower than a predetermined

temperaturé.

1i. The refrigerator according to claim 4, wherein the
control device prohibits 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'compartment is
determined to be equal to or lower than a predétermined

temperature.




determined to be equal to or lower than a
predeterm ned tenperature. 15 10. The refrigerator
according to claim 3, wherein the control device
prohi bits energi zation of the danper notor for
sel f-heating during a pull down period which starts at
power-on and continues until a tenperature in the
storage conpartnent is determgned to be equal to or
| ower than a predetermined 20 tenperature. 11. The
refrigerator according to claim4, wherein the
control devilge REeR] &g engradhzalion Of. 1Lhg 99”&%§$e'n the
notor for self-heating during a pull down peri od ich
st artstatl pewece @roBband cpernti nuesoruntti th@ damper motor for
ta%aaunejnthestmaeacmmwtmmtjs det er m ned
to BelEdiFatirs Biringvie PULhdsa Psréastdrimnaterts at power-on
te - The refrigerat according to .
C|g?ﬁ§g%H&E%$%$H“€ﬁ%a¢%% F%Ftag%fébgé?o%Pﬁﬁgg(gmwartmentlﬁ
eneqgtaatined afo the damper:ober ifler S8ldn eabld8etermined
during a pulldown period which starts at power-on and
cont¢nitpegtunei | a tenperature in the storage
conpartnent is 5 determned to be equal to or | ower
than a predetermined tenperature. 13. The
refr'geﬁgtofhécﬁ95QQ@9a£9rCgégdpdgngmﬁgr?k$&£h§ wherein the
control device prohibits energizatron o he danper
motamtirol ddwlcseptohidatdsngnetdi g ianpok | tlvaappet otbtor for
whi ch starts at power-on and continues until a

10t ersdfab a6l dehbns foPabelvonpariomhich stdatter af mewer-on

to | to or .l.ower than a predeterm ned ,
ot SR oM b PP e Ao A bo t mgopGRrEment s
Cl @leffefniMbler NHkh&qual to or lower than a predetermined

temperature.

15 14. The refrigerator according to claim 7, wherein the
control device prohibits 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 compartment is
determined to be equal to or lower than a predetermined

20 temperature,

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

14, wherein the damper motor comprises a tWo—phase excltation
stepping motor provided with two phase coils, and the control

25 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




control device prohibits energization of the danper

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

in the storage conpartnent is determned to be equa

to or lower than a predeterm ned 20 tenperature. 15.

The refrigerator according to any one of clains 1 to

14, wherein the danper notor cgnprises a two-phase
excitation stepping notor provided with two phase

coils, and the control 25 device alternately changes

enengj zald@Anof hORBNEO! Imdort BEnPARET o PRI YPhARdexcitation
energi zation of the other coil of the danper notor.

16. sThepiraf mogper@mteondad edrdithg pha saryiane a0t widiemhelbaffle
to 3 14, wherein the danper notor conprises a
tmpgﬂ%%ése%?%%ﬂri GHe SQEFPILnge Wt Copi 691 o ddrancerrefignotor
pha LI d _whi . ffle .plate is.close

Phe S Bl o= 0 e Fot 0F AH &l GoBel ot & H L rgem usea
4 hefé el phase t60i0aF rak §18Rer HZ O 180 tRefild S PRL A& Bs open,
used 5 for closing the baffle plate and while the

baf thecptaid deyviggarntrohe tbentampkr devbc eodinttridlestwdrgohase
danper, notor so that the two-phase coils are .
enefYiTed  F (F 5 r9LEshd "pat 1% % BRE e ifRy T i5gr $he baffle
pl d®+el0 17. A refrigerator substantially as herein
described with reference to the acconpanyi ng

dr awi ngs.

10 17. A refrigerator substantially as herein described with

reference to the accompanying drawings.




