[ Name of Docunent] DESCRI PTI ON [ Nane of |nvention] REFRI GERATOR- FREEZER
[ Techni cal Field] [0001] The present disclosure relates to a
refrigerator-freezer with an ice naking device. [Background Art] [0002]

Hithﬁg!\%(;”&%gfrﬁ rr%ﬂgz wg%]%\%?%ﬂnatic i ce maki ng device that

auto Iy makes i As such, there is a refrigerator that

has anNauh@mHt heehen MIRFERIBERETOR-EREEEERNG conpartment, di scharges
cold air froman air outlet for sending out cold air into the freezing

conparlfl @8hnicadddeWilscharges cold air to an upper surface of an ice tray
froma (wé}@ gir duct provided separately fromthe outlet (refer to, for
exanpl e, ? nt Literature 1). [0003] Further, there is a refrigerator

that sphiHespreaf<Ag8IcRlLIrE 9brhtak itod PRI at-RBekER WIBKhAdcHdGHhRRP! an
ice conpartnent into a main air passage and a plurality of sub alr “passages

so thateviey. a main air passage 21, cold air is supplied froman back side

of an.jce , tra ébo a front portion of the ice tray 11" and "cold air
passi r{BaPhQB‘UéHj "Yub air passage 22 and a sub air passage 23 is supplied

to the i{@@og]r ay 11 from obliquely above through a plurality of openings 17"
(refer to, for exanple, Patent Literature 2). [0004]
Hitherto, refrigerators with an automatic ice making device that automatically

makes ice is known.

As such, there is a refrigerator that has an automatic ice making device in a
freezing compartment, discharges cold air from an air outlet for sending out cold
air into the freezing compariment, and discharges cold air to an upper surface of

“anice tray from a cold air duct provided separately from the outlet (refer to, for
example, Patent Literature 1).

[0003]

Further, there is a refrigerator that splits a passage of cold air supplied to an
ice making device of an ice compartment into a main air passage and a plurality
of sub air passages so that "by a main air passage 21, cold air is supplied from
an back side of an ice tray 11 to a front portion of the ice tray 11" and "cold air
passing through a sub air passage 22 and a sub air passage 23 is supplied to
the ice tray 11 from obliquely above through a plurality of openings 17" (refer to,
for example, Patent Literature 2).

10004]

Furthermore, there is a refrigerator in which an air outlet, which is formed
opposite a fan sending cold air, discharges coid air inlo a freezing room and in
which a plurality of discharge ports, which is in communication with 2 cold ajr
duct provided on the upper side of the air outlet, discharges cold air to an ice
tray (refer to, for example, Patent Literature 3).

[Citation List]
[Patent Literature]

(0005]

Patent Literature 1: Japanese Unexamined Patent Application Publication



Furthernore, there is a refrigerator in which an air outlet, which is
formed opposite a fan sending cold air, discharges cold air into a freezing
roomand in which a plurality of discharge ports, which is in comrunication

W th o] | ,ovi ded .on e upper side of the air outlet,
di schgﬂéegg%%i%}gﬁé?gza%n&?e Fﬁgabs](refer to, for exanple, Patent
Literaturegibnt LGeiatire®: Waddndséataekakiihetat afeel AR idaPemlichtibar at ure

1: Japanese Unexami ned Patent Application Publication No. 9-33155 (pages 2
and 3,N@i g010)43823 (pagent/ 10 bekFiy.ub)e 2: Japanese Unexani ned Patent

[ i [ P ' [ 2010- 43823 7 5 Fiqg. 5 . P
P er ot ur S2ENELUERAEE ficlasrnieas Darsat AR et GpmliomPuglicrgon o

9- 113098, HPPIRFOZ (RAGes2 §h@3, Pigl Bymmary of Invention] [Technical Problen]
[ 0006] ’

[Summary of Invention]
[Technical Problem]

[00086]

Incidentally, when making ice in an ice tray, the ice making efficiency is higher
when cold air is discharged from the upper side of the ice tray directly cooling
the tray than when cooling indirectly from around the ice tray.

Since the refrigerator described in Patent Literature 1 above has two air
outlets, one on the lower side and the other on the upper side of the ice tray in

- the back portion of the freezing compartment, the flow rate of the cold air from
the fan is dispersed into the two air outlets. Accordingly, the flow rate of the
cold air from the air outiet, which is provided on the upper side of the ice tray for
directly cooling the ice tray, becomes relatively low, and, thus, it has been
difficult to improve the ice making efficiency.

[0007]

Further, the refrigerator described in Patent Literature 2 above is provided
with the main air passage, which supplies cold air from the back side to the front
side of the ice tray, and sub air passages, which supply cold air from obliquely
above the ice tray. However, since the cold air from the main air passage and
the cold air from the sub air passages merge, the flow direction of the cold air of
each sub air passage, having a relafively low flow rate, is forced to change by
the cold air from the main air passage, and, thus, ice making efficiency is
reduced.

[0008]

Furthermore, those described in Patent Literatures 1 and 3 above are
configured to discharge cold air to the upper surface of the ice tray from the air
outlet for the ice tray after initially guiding the cold air from the fan to a direction
that is substantialiy orthogonai (on the upper direction) to the direction of the

cold air from the fan. Accordingly, the flow of the coid air from the fan to the air



Incidentally, when nmaking ice in an ice tray, the ice nmaking efficiency is
hi gher when cold air is discharged fromthe upper side of the ice tray
directly cooling the tray than when cooling indirectly fromaround the ice
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provideg @ﬁ% he upper side of the ice tray for directly cooling the ice
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air passage, | ow Tl ow rate, |sforcdtocange by the
ol d aloapfartxbmdfhmplravmgaiﬂe hmﬁméng &fficiehloysof theeiceatomgaetrhesi.ency is
reduced. [00 Furt hernore, those described in Patent Literatures 1 and

3 abod@oé#té)’b&hfprem%ﬂ to di scharge cold air to the upper surface of the
ice tralfé l%ﬁmthe air outlet for the ice tray after initially guiding the
cold ai the fan to a direction that is substantially orthogonal (on

the uppein eifrigeraniréezéhacdbrisyiterthefdisbRstobdnaiudds amitde fan.
Accordingly, the flow of the cold air fromthe fan to the air outlet of

the i @@mm@@tm@tmwemcﬂldaad tmeéstmnt,eam o@% tiay flanpsedag Wer@sult, the
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efficiency has been wai ted upon in conventional refrigerator-freezers with
an i céormkigngndavipessage foha pmlelsalmtfr@nstéslleomideamaslebmt nadehledvang t he

o ov S0 & e Raras o PRl Ml bRME bFnghe RESs AT SRaRPG are
ef fi C'rggﬁé’cmelyrﬁovﬁfecfwmﬁfﬁm califRsWi AR e (FaPhd libplP air to the
ice tray from above, and the cold air flowing into the ice compartment from the
cold air inlet port is supplied to a region above the ice tray only through the
discharge ports of the baffie tray.
[Advantageous Effects of Invention]

[0011]

A refrigerator-freezer according to the disclosure is capable of increasing the
efficiency of utilization of cold air for making ice supplied to an ice compariment.
iBriet Description of Drawings]

10012}

[Fig. 1] Fig. 1 is a front view of a refrigerator-freezer according to an
embodiment.

[Fig. 2] Fig. 2 is a cross-sectional view taken along the line A-A of Fig. 1.

[Fig. 3] Fig. 3 is a cross-sectional, schematic diagram of a main section of
an ice compartment and a peripheral thereof according 1o the embodiment.

[Fig. 4] Fig. 4 is a perspective view of an ice making device according to the



An refrigerator-freezer according to the disclosure includes an ice
conpartnent having a cold air inlet port; an ice tray disposed in the ice
conpartnment, and partitionally forned with a plurality of ice cavities
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baffle tray, the discharge ports are respectively provided with the ice
cavi t ithe enbodimeptkin astate iswiicly thelice diay tsodtaven ioséd theegof r om above, and
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refrigerator-freezer according to the disclosure is capable of increasing
t he eftheoifemmy of utilization of cold air for making ice supplied to an ice

conpartmept.. ri.ef _Description of Draw ngs. 012 Fi Fig. 1is
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Flg. %m\ﬁgo&in?éﬁtsm'é%‘%é{eoﬁ%h‘ﬁ?r?‘é( \hﬁ{@“pi_ le0R8d thhdrh{tpifes Ardindtaleql- [Fi 9.
3] Fig. IS a cross-sectional, schematic diagramof 'a main section of an
i ce cohperittment and a peripheral thereof according to the enbodi nent. [Fig.

41 Fig. 4 .is a_perspective view of an ice ki ng device according to the
e]rrbod?rreni’r'lgn%%és-a ds ihCigfischeahonakviemylaken ﬁgwe&hq BE -ﬁf of Flg. [Fig. 5]
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[Fig. 6] Ffiig. 10]iFsga1009 avilemyram theldismgald agateyemenast thdicwtrag, the

enbodi nent in a state in which a water pipe and a thernopile are renoved
t her efit®hfir passage, and a second air passage when viewing the ice making device
of the embodiment from the front. - - -
[Fig. 11] Fig. 11 is a cross-sectional, schematic diagram of a main section
of a fan and a peripheral of the fan of the refrigerator-freezer according to the
embodiment.
[Fig. 12] Fig. 12 is a diagram explaining a flow of the cold air in the ice
making device according to the embodiment.
[Description of Embodiments]

[0013]

Subsequently, an embodiment of the refrigerator-freezer of the present
disclosure will be made with reference to the figures. Note that the disclosure
is not limited by this embodiment.

[0014]

Embodiment

Fig. 1 is a front view of a refrigerator-freezer according to an embodiment.
Fig. 2 is a cross-sectional view taken along the line A-A of Fig. 1.

A refrigerator-freezer 100 includes a plurality of storerooms defined by
partitioning a substantially rectangular parallelopiped box 40 that is opened in a
front side. The box 40 is configured by, for example, an outer casing made of
steel plate, an inner casing made of synthetic resin. A heat insulating material

is filled therebetween.



[Fig. 7] Fig. 7 is a top view of the ice nmaking device according to the
enbodi nent in a state in which a water pipe and a thernopile are installed
therein. [Fig. 81 Fig. 8 is a cross-sectional view taken along the line CC
of Fig. 5 1[5 ig. 9] Fig. 9 is a cross-sectional view taken along the line
D-D of FL| 8 [Fig. 10] Fig. 10 is a diagram expl ai ning the arrangenent of

the ice tHaYefrRydrhfdlfrabbePa88aaeILRYa 2chegoRAINY EoRPITRIENNDED, Hintivenyg
the ice naki ngigdevi ce of the enbodinment fromt hen@f ront. [Fig. 111 Fig.
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of Enbodi nments] [0013] Subsequently, an enbodi nent of the

refri gebGtand beéar ¢he oefrider apingsemnpdrised ns20@, thd icebmmpdenmenh3d@fedence
i.s, enbodi ment .
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freezing compartment 500 is provided, and below the freezing compartment

500, the vegetable compartment 600 is provided.

[0016]

Each storeroom of the refrigerator-freezer 100 is formed by partitioning the
box 40 with a partition wall. The refrigerating compartment 200, and the ice
compartment 300 and the switching compartment 400 are each partitioned by a
partition wall 41 provided therebetween. The ice compartment 300 and the
switching compartment 400, and the freezing compartment 500 is partitioned by
a partition wall 42 provided therebetween. The refrigerating compartment 500
and the vegetable compartment 600 are partitioned by a partition wall 43
provided therebetween. Note that the ice compartment 300 and the switching
compartment 400, which are provided side by side in the left-right direction, are
partitioned by a partition wall (not shown) provided therebetween.

[0017]

Each storeroom is distinguished by its temperature range that can be set
{temperature setting range), and each storeroom can be set as follows: the
refrigerating compartment 200 from about 0 degree C to about 4 degrees C, the
vegetable compartment 600 from about 3 degrees C to about 10 degrees C, the
ice compartment 300 to about -18 degrees C, and the freezing compartment 500
from about -16 degrees C o about -22 degrees C. In addition, the switching
compartment 400 can be switched o temperature ranges such as chilled (about
0 degree C) or soft frozen (about -7 degrees C). Note that the temperature of
each storeroom is not limited to the above.

[0018]

Double doors 201 (hinge type) opening from the center are openabiey and



A refrigerator-freezer 100 includes a plurality of storeroons defined by
partitioning a substantially rectangul ar parall el opi ped box 40 that is
opened in a front side. The box 40 is configured by, for exanple, an outer
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conmpartment 400, which are provided side by side in the left-right
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to about 4 degrees C, the vegetable conmpartnent 600 from about 3 degrees C
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the freezi ng,conpartnment 500 from about -16 degrees C to about -22 degrees
C. In %I‘??‘?%n, the switching conpartnent 400 can be switched to
terrperaplg@o anges such as chilled (about O degree C) or soft frozen (about
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The cooling chamber 51 is provided in a range facing the back side of the
freezing compartment 500, for example.

A cooler 53 is provided in the cooling chamber 51, and a fan is provided on
the upper side of the cooler 53.

[0021]

in each poertion of the back wall 44 corresponding to each storeroom, an inlet
port from which the cold air from the cooler 53 flows into each storeroom and an
outlet port from which the cold air is made to flow out of the storeroom are
formed.

A damper shutting off the supply of cold air to the inlet port of each storeroom



[ 0019] Dr awer -type doors 301, 401, 501, and 601 are openabl ey and
cl oseably provided in the front opening portion of the ice conpartnent 300,
the switching conmpartnent 400, the freezing conpartnent 500, and the

compar b ! IR ol Blid BPERAREARAD 400, the troesi ng conpar t mont

500, angophe]vegetabl e conmpartnent 600, one or nore containers that noves
in the front and back direction in accordance with the novenment of each
door i s Nexviadeaperatish ehtheeetgrratiosrcyede movpted ot itens such as
foodst utf. therei.n. Not hat, in addition.to each container, as, an

ol ver artigbrpTitkarelfd Al e A8 Hlaw O shg BB ERAL R 9 Bl BRe ey
be di spesathed 0020] A back wall 44 is provided on the back side of each
of the refrigerating conpartnent 200, the ice conpartnment 300, the

swi t chi n@0238hpart nent 400, the freezing conpartnent 500, and the vegetable

conpartnent 600. Further, coldair, s | y dugt 45 an cool i ng, ch er 51
re’ or odh BBETIEsRBLA 2 Bl iBRBRSAAN thR4BBiRmaRE RsRiongat the BRek dis phane
chanb%fﬁée,iaq PrMdAgddd a range facing the back side of the freezing
conpart ment 580, for exanpl e. A cooler 53 is provided in the cooling
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[ 0021] In egch portion of the_back wall 44 correspondi ng to each
st or erdothe Sﬁﬂaﬁﬂéﬁré%?ftS*ﬂ?w whil OF refEgemrt i ther eondensed §6rt& iss53 11 ows

1L, SRRSO, MNPy 6L B SHLT VB B8 ordgERy L2
col d dsrevtapdrhted M ¢e poble0s3 cantl witlotke ndothermpioeffded duninghthisol d air
suppl yev%apsosrg |gn?f?he surroundings of the cooler 53 is cooled. The refrigeration
cycle is constituted by the compressor 52, the condenser (not shown), the
capillary tube (not shown) as a decompressor, and a cooler 53.

The fan 54 sends the cold air that has been cooled in the surroundings of the
cooler 53 to each storeroom.

[0024]

Further, the damper, the compressor 53, and the fan 54 are controlled by a
controlier (not shown) such as a control circuit or the like. The controller
detects the temperature in each storeroom with a temperature detection device
such as a thermistor, controls the cooling capacity of the refrigeration cycle and
the amount of air by opening and closing the damper so that the temperature will
approach a set target temperature, controls the start and stop of the cooling
operation, and controis the operation of the fan 54.

[6G25]

A portion of the air that has been cooled by the cocler 53 passes through the
cold air supply passage 45 and flows into the refrigerating compartment 200.
The air that has flowed into the refrigerating compartment 200, flows out from a
back side air passage (not shown) that is provided separately from the cold air
supply passage 45 after cooling the foodstuff and the like that is placed in the
sheli and the like in the refrigerating compartment 200. Further, a portion of

the air that has flowed out into the back side air passage (not shown) merges



[ 0022] Next, an operation of the refrigeration cycle nounted in the
refrigerator-freezer 100 and the air flowin the refrigerator-freezer 100
wi |l be described. [0023] A conpressor 52 is disposed in the | owernost
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air passage (not shown) that is provided separately fromthe cold air
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Furt her nore, &bé)ortion of i{h.that has fl owed out, o efrigerating
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and the like In the“egetabl e conpartnent 600, exits the vegeta
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cool ncgor?ggggﬁéin%léompartments, passes through the back side air passage (not
shown), and flows into the upstream side of the air flow in the cooling chamber
51.

[0027]

Next, the ice compartment 300 will be further described in detail.

Fig. 3 is a cross-sectional, schemaiic diagram of a main section of an ice
compartment and a peripheral thereof according to the embodiment.  Fig. 3
generally corresponds to the portion of Fig. 2 indicated by broken lines.

[0028]

An ice making device 310 is provided in the ice compartment 300. The ice
making device 310 is provided with an ice tray 1, a baffle fray 2 disposed on the
upper side of the ice tray 1, and a drive unit 4 that is connected to an end portion
of the ice {ray 1 and rotaies the ice tray 1. In the balifle tray 2, a plurality of

discharge ports 23 for providing air that has been cooled by the cooler 53 to the



[ 0026] In addition, of the air that has been cooled by the cooler 53, a
portion passes through the cold air supply passage 45 and flows into the
i ce conpartnment 300, another portion flows through the cold air supply

passag; d_i .t he sw tghi nar t. 40, n her i

P ove Brrad 1 el oiddif o7 Ll R SRR o B iyl 4 1% Plclflq Bate ¥
conpar @ity G for stoThfg ﬁiétﬁé?éin.h%h_fa'i@éﬁ?’a;} Atig éd}ﬁ)cfrtéi?biyr@ fepRearg ment
500 cool's the foodstuff and the like in the freezing conmpartnent 500 and

fl ows that ds coafigackd shiwgrally vt sheybafhetrahdwo asrarhesiovaliedodhe f1 ows
into the stream side,of th ir flowin the cool Ln hanber 51. The air
that HAGFPBRAGTERIST HERslPRLAlrhgliB e miReaBb B ne | ce compar t ment
300 eacqoggg s the inside of the correspondi ng conpartnents, passes through

t he back side air passage (not shown), and flows into the upstream side of
t he air Thewoichaitrheumadylpassagieadbes didpo$ad@n]thidelkack she (ightsideaint thent
300 w Il be rther scri bed in detaj ig. 3,is_a.cross-sectignal,
coheneRAREP b P! e emeAr BROBE S8R | AN GRASTHEi dBRPSED Miner al
t here | g%% i I r!,et%omﬂéj t he
porti %\Olg?ﬁg%gbgg Fﬁﬁ%‘%@???ﬁgb ro ]gﬁﬁl(?)nrg%s.i i gggg]éé(n%%ml ce rraklﬁ?lgﬁ)devi ce
310 i ssigefitthedfreazingecompactmpat 606nBNd0Ge fEmeS4 de disfkosed deviheeuBdori s
provi de,g with an ice tray 1, a baffle tray 2 disposed on the upper side of
the i cHderefythe ceRIgr ®3drive unit 4 that is connected to an end portion of

he i 3 [ e ; f 2,
ol aral 173 61hpRR08, M 1'5gfRd Gfne:ndch GBE RIY ke ool ca by

the casdapabthdém 50@, isi idecémayudichopreithdrd.cd diheuppWepassalge afs.t he ice
tray 1, an ice storing case 5 is provided for storin% Ice therein. The ice
tray 1Cold aughors dtontheairepaing commetmest 5§66t thgareh this sdebppyt §92h t he
baffl e -tyay.,2,s0 o bhe. .novabl e to. the front-.hac irection. (leff-right
i recti T THEE RErEARr wifcIER BBsfietion s beths BTy Bl EE' GoMprifptitage as
is di gmped iAncdmaiasktich dath thallo|diatesippliynadenns 48f FCEId 3ir fRfwd he ice
conpartnment 300. The cooler 53 is disposed in the cold air supply passage
45 at intptx iconooyrarbyeot d0igthgenghdhis inlet poet 382k si de of the freezing

conpartiﬁah fOO, and the fan 54 is di sposed on the upper side of the cooler
53. Bl et port 502, which is opened on the back side of the freezing

Cort et EPROTER, 40 SURLARTARAKGramA O LGt rvpply nngnas

502. compartment 300 is provided in the cold air supply passage 45. The opening
and closing of the damper 46 is controlled by the controller, and this controls
whether or not cold air is supplied to the ice compartment 300.

[0031]

Fig. 4 is a perspective view of the ice making device according to the
embodiment in a state in which the ice tray is housed therein. Fig. 5 is a
perspeciive view of the ice making device according to the embodiment in a
state in which the ice tray is drawn out thergof. [Fig. 6 is a {op view of the ice
making device according to the embodiment in a state in which a water pipe and
a thermopile are removed therefrom. Fig. 7 is a top view of the ice making
device accerding to the embodiment in a state in which the water pipe and the
thermopile are installed therein. Fig. 8 is a cross-sectional view taken along
C-C of Fig. 7, and Fig. 9 is a cross-sectional view taken along D-D of Fig. 7.

[0032]

The ice tray 1 is a molded article made of synthetic resin material such as



An inlet port 302, which is opened on the back side of the ice conpartnent
300, is in comunication with the cold air supply passage 45. Cold air
flows into the ice conpartnent 300 through this inlet port 302. [0030] A

danmper 46 s | yin r..shuttin £1,.col i[.t1.0 i 0l rt .302 t he
oo conppitRRENsoR T bbb orhathitie bh e dafalidorial I aebtyige” Fn
openi n&eat'BQY ol RséRBoskdtinaheauredofipattma®nio®lsued tht iteelopnéidel dgreesand
this controls whether or not cold air is supplied to the ice conpartnent
300. [wiBihe demhglirecticn af e kseceinpariment 690t hd hecisertaiy rgsdwanad in
according to the enbqdi ment | state in ich. the ice t IS housed
Cherei it Gepgr safecand s FEptarydofina el el SEicenerrigsblAes  accordi ng 1o
the enboditidiy friect Biddell WHLR fifddLm a8 ids cHURWA 108f tHRILhy 1 0.
6 is atop view of the 1ce naking device according to the enbodinent in a

st at e by reteivimmtiveateld pirme: paiedafro metheopisicb asge posteoR @ dn the beffled@g2, 7 is

a top view of ,the ice nmaking,device according, tq the enhodi ment in.a state
' whi Whidh i be srnseste b dHRETRE Fortel arin e B HH ey Bra ISk E 5 ©s
a Crosgs I Vi ; I i @ i R G B ;

cr oss-@%ﬁf%ﬁg{é@&ihe\;yvﬁpla ’gﬁgglcgr\{gg%?ghgf@%?@. &1'5?8?%@3%% dl"%g lc?%deﬁ ?21?/ IC1e is a
mol dedtraytf, dligt thredeumbes witibetdavities andntd ehapk isuddt lasitpdltpphepyhene and
has a substantially rectangular shape in a planar view The ice tray 1 is
di sposERPWR inHBe;fidlii€onpar t nent 300 such that its long side agrees with the
dept h dilgﬁgglon of the ice conpartnment 300. The ice tray 1 is opened inits

e,

upper si nd a concavely forned plurality of ice cavities 11 are

partiti ong loe fraymerd slnsp@itad bychd Sahy 1edd As ¢adle caealgawftyeihy milldche
ice tray 1 by receiving the cold air sugplied fromthe discharge ports 23

i n t heolla®k pushedyndin thaidapth diregiiorubdbguleamey 18t threics radel @re. In

th nbodi. t .t | eft. and ri-aht .ea i SiX.ice gavityv in t

dept b Rty otk fobs SEGwhh p s oBREY 4lohg PeraeFhL ARk g 2 b0

cavi tit%se%é’géttﬁesfﬁh% 16 ahQt tHd metﬁﬂgtﬂ tige 7afs Hr@Wlid Mh the deipghir €.

[ 0033] eicetray 1 is supported é the frame 10 so as to be capabl e of
15

bei ng ¢ing¢tioh dutaliow phs heaitiay i hotheepubed puliareptsived imhe Notartballthand t he
ice tra\F/)yl arﬁH% ovided wi,th

e by SR B ot SRR S Bt AT e RS, L1
pushed" o SR ERPIBEEET Lo Toui ng Structure in the depth direction is not
i mted[0038his, and any structure may be enpl oyed.
A handle 12 is provided on the front side of the ice tray 1. A lock lever 9
restricting the pulling out and pushing in of the ice tray 1 is provided in the frame
10. By manipulating the lock lever 9 and releasing the restriction, the user will
be able to pull out and push in the frame 10 from and into the ice tray 1.
Further, the ice tray 1 is configured so as to be removable from the frame 10.
Thus, by manipuiating the lock iever 9 that is fixing the ice tray 1, the user will be
able to pull out the ice tray 1 and remove it from the frame 10, that is, will be
able to remove the ice tray 1 from the ice compartment 300, and carry out
cleaning or the like.
Furthermore, a rotation shaft 13 (see Fig. 3) connected to the drive unit 4 is
provided on the back side of the ice tray 1.
[0035]
The drive unit 4 is equipped with a motor, which rotatably drives the rotation

shaft 13, and a reduction gear, and is confrolled by the controller (not shown) to
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[ 0034] A handle 12 is provided on the front side of the ice tray 1. A
| ock I ever 9 restricting the pulling out and pushing in of the ice tray 1
is provided in the frame 10. By manipulating the | ock lever 9 and rel easing

h i cti h i | bl N h.in the f
From Al el ety Yane O il e falitte RPboRNel: Mnitln foe 185s ™
to be frapovaRis fiMethe ige SiGiiRy Hse HHtbis DsreBIhBILiAl | Motklhat akraeves 9

that is fixing the ice tray 1, the user wl e able to pull out the ice
tray Ifasndate tioeeeparétiomoftibeficana known hanfigegrativn cabyimploat twistergpod t he
ice tr 1 fromthe ice conpartnent,300,, and carry out, cl eaning or the

i ke, TNegE HaY HoPOSE OISR 18K & all PPES TEORRTPVEIEE onnact ed to t he
drive UﬂbbS‘é]i s provided on the back side of the ice tray 1. [0035] The
drive unit 4°is equipped with a notor, which rotatably drives the rotation
shaft 1Furdndr,ar edudéicmdiogelaver 8nd rosatadtiy noddrdddon the dcigeturdt Ber Tt
shown) to, rotate the rotation shaft 13 and flip the ice tray, 1.

Accor deRdigtectins lever Bnistine delgctingihe aIPBHET PhiGF IThiNg éee §f%’r"i‘%§3§§s% and
S _StoBPGnbhERBIRof MESid BRne @ Wl choh 1ofdn & iRRe VettizaPaliaLlian, Ble L e
ice, a known configuration carrying out twsting of the 1ce tray en the
i ce triaightios tihé iigpadthaicedstopimycass 5 iBGR8atured Rhushenablngithe atebeat i on
|l ever 8 is rotatably npunted on the drive unit 4. The ice detection |ever 8
i s forofdisedet ihegicendosimsupase P icckeideterted.ce storing case 5. By novenent
of the t'P 91 the ice detection lever 8 in the vertical direction, the

hei ght é ?h ice in the ice storing case 5 is neasured, thus, enabling the

anount abnithe ughdMeidecs Bledbailie a5, X tr\@a_tbﬁpgfé eabestovid¥Bidr supshidde
upper side of the baffle tray 2, a water pipe is provided for supplyilng

wat er Watel ined avatenspipply kK to thedce demyt il ay In therernhedineotithenvatarhe

t | vt k - vl di d t he. ' -si-de..of th o
vt et SRRt Ao e PSSRt M RBShe HitR R AR A i 6 1«
connechedreAfgeFAHey b%ﬁﬁéﬂh@?ﬁ 2\t erTis N ér b 6 i8N rirfe dtBd GRHAHYEG R on

with the partition wa . e water in the water supply tank passes
t hr oudio thie weteesupippet@nigrnahd ss supphiredniaatidrewiltbether pgrtifiomatadl 4 hat t he

di Lti f th | K i lim.ted h ,..and, f
exanpt D1e BaiBrindbs i es aursi aok mpsnes trauah shengsfamibed ahis be
For meck g et B SR TEMNGIBENARehd s HBSiEbnSPM e/ kieks BByl RPosed

in this 'conpartne
not limited to the above, and, for example, a compartment surrounded by heat

insulating materials may be formed in the ice compartment 300 and the water
supply tank may be disposed in this compartment.

[0038]

Further, as a temperature detection device detecting the temperature of the
water in the ice tray 1, a thermopile 7 is provided on the upper side of the baffle
tray 2.

{0039]

The baffle tray 2 includes a peripheral wall 21, base plate 22, a discharge port
23 formed on the base plate 22, and a partition wall 24. A housing space 25
(see Fig. 5) is formed on the lower side of the baffle tray 2, and the ice tray 1 is
disposed in this housing space 25.

[0040]

The baffie tray 2 is connecied on iis back side with an iniet port 302 to the ice

compartment 300. The shape of the baffle tray 2 is configured such that the
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[ 0038] Further, as a tenperature detection device detecting the
tenperature of the water in the ice tray 1, a thernopile 7 is provided on
t he upper side of the baffle tray 2. [00391 The baffle tray 2 includes a

i ph | 2 I 2,..a,.di.sch 2 . b
oer BB gthL e S APt oo BB i e 1 LR e e
f or meqher joltet, My radlidfly Gholdi d2fté MadtH ®hie eRBGAIRG fHER thedBink 1S
di sposed i'n this hHousing space 25. [0040] The baffle tray 2°is connected

on it doaalsshddront siden iThepepipherddDRalld t Heat exdeodspaith teatin8G&seThe
shape of the baffle tr 2 |s configured such.that the wdth of the baffle
tray Zt%feswgcﬁgé?ﬁﬁtqeaf?f)a‘?)(ﬁ%{%éﬁ@’h?g‘rq@@do?oaﬁg‘ &ﬂ?et port 302 at their

j oi nt, tfgmqqadual ly increases its width while extending fromthe joint
towards the tront side. The peripheral wall 21 that extends with the

i ncr easd hienpahiétion etdll 2ays béspefet saldstantadiveat el midtie giohe eaff2lmay [20041]
The partition wall 24 is disposed substantially at the mddle of the baffle
tray 2NithetrE-Tight direghendangdisi walbwihi 8 carvag Pagk $idg formesdindack si de

f or med, | L.al: sh I in L. ~Vfi EMV. i

porti %nd%%ggaﬁggf "{Sﬁgbﬁg‘f'{f%’ﬁl@‘ %??Néﬁ%ﬂvt hgﬁggb 3 Eg ptorwalt(gw eﬁggdnﬁgese

pl at e Ratitioomvdd @4 retled daiffle Wych HdienbWdgepritde2d provdeddhelfb® partition
wall 24 is a structure for disposing the water pipe 6 and the thernopile 7

on t hevRisheihesbalont sideeis epenedy Theagatiiian wedd24newestrygtusederdi ng, in

that _rasp8ssieoweler bkt i tiaing Tae G 2 0B Ynd BReRE et g e sl Bo'
di sposed AB ddwerivfabeneedyrciheingaid thé earmelttay?s, aastrgbeme that [ gs. 7

to 9. Since the water pipe 6 can be disposed in the vicinity of the upper
si de dencrd hthe paytition vwadl Rdtand phakhas cenbbdosxsurfded, the avatebpipmt al | y

he- 1 R NG a0 B 735 BerisPorRe PR rCaaRRy Senanine batiae @it enca

1 O L o inde 0 RSl b ARSI il
be carafitbé oppensime ohtheé o= tragyl,lthe water pipe 6 can be extended in a
substantially straight manner from the water supply tank disposed on the upper
side of the ice making device 310. Thus, the water supply channel can be
shortened. Further, since the thermopile 7 can be disposed in the vicinity of
the upper side of the ice tray 1, temperature detection with good precision may
be carried out near the ice tray 1.

[0042]

Furthermore, the baffle tray 2 forms an inlet side air passage 31, a first air
passage 32, and a second air passage 33. These inlet side air passage 31,
first air passage 32, and second air passage 33 may be collectively referred to
as cold alr passage 3.

10043]

The inlet side air passage 31 is connected to the inlet port 302 and is an air
passage that exists generally from the inlet port 302 {o the tip of the back side of
the partition wall 24. The cold air flowing out from the inlet port 302 will be,
first, flowing into the inlet side air passage 31. This inlet side air passage 31
includes the air passage corresponding to the eniarged portion 21a (passage

eniarged portion).
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[ 0042] Furthernore, the baffle tray 2 forns an inlet side air passage
31, a first air passage 32, and a second air passage 33. These inlet side
air passage 31, first air passage 32, and second air passage 33 may be
coIIectH§§h% referred to as cold air passage 3. [0043] The inlet side air
passage % connected to the inlet port 302 and is an air passage that

exi sts gpRefinél XirfoRBalyess M 8bnREEIe BR2tHLiHIBEs fdePa?fpdsi@ gRask ahlyde é}f the
Th d 302 w

partition wall 24. ecold air flowng out fromthe inlet port

be, fiaktpassiagwi thatiisfornnéd gemesallgibddwaien thasiefigeiddporfivinsof tilecpadititen ai r
passage j ncl,yde he ,air pass corr.espondi to the enlarged portion
e (el 2 S8R el Sup P S bems inbalaval 2gy. s sl afePadidas
connec ' th S ' j ' t id S
Formed Senor Al 15 bat fes R Yeer Ry §eFrethditing oo ALl IR IR 5% ang
t he | efispoisdd qothe deft odbwt hetwren phetab roald oRike dawitiebi risthatiis prasibge 32
is disposed at a position generally corresponding to the ice cavities 11
that i%e¥ Qreaeh dRet Hethefse @Y bet ween the two rows of ice cavities 11
that is [glbg\sgded next to each other in the ice tray 1. [0045] The second
air passage 33 is connected to the inlet side air passage 31 and is an air

passage Thakecentiainpdsgegersd isycdniasted tbhtberintditside dér passage 3afandes
partition wall 24 and the right side portion of the peripheral wall 21.
This saRéhdrassapadbabis ymed geapssldy betwaepdsetnight gigeepartign of the

corres ' { [ cavifi t hat (i.s_di spgs n ri.ght row

bet mepﬁé’lﬁﬂ!aor??wgﬂr%%ngfcf‘:qecgﬁhg&ﬁq éértﬂﬁtoﬁéﬁeipser&%%%&gvaalhgit tTg” ach ot her
in thesé&end Gaypdssad948lis dispbseaddtth giorsitwp@leh@daw eBYie ondligd tPARe 302,
flows into the inlet side air passage 31 first, and a portion of the cold
ai r t hige ¢mgties dvethatnsalispeséedlcat the dghairewpetversn 81e tvowowmpbiaehe fir st

a7 PassBAes 3 ANt Ko\ RIRY HoRP (S Lebribind!if o' BbQrdf g second air passage

[0046]

The cold air supplied from the inlet port 302, flows into the inlet side air
passage 31 first, and a portion of the cold air that has flowed into the inlet side
air passage 31 flows into the first air passage 32 and the remaining cold air
flows into the second air passage 33.

[0047]

Here, the inlet side air passage 31 includes the air passage corresponding to
the enlarged portion 21a. Compared to a cross-sectional passage area of the
cold air of the inlet port 302, a cross-sectional passage area of the cold air of
inlet side air passage 31 is enlarged (passage enlarged portion). That is, the
enlarged portion 21a is an exempiary configuration of enlarging a
cross-sectional passage area of the baffle {ray 2 against the cross-sectional
passage area of the cold alr of the inlet port 302, The cross-sectional passage
area is enlarged as such in order to approach the flow velocity of the cold air as
close to O (zero) as possible. By doing so, it will be possible to control the flow
rate of the cold air supplied from each discharge port 23 with the pressure
difference between the upper side and the lower side (ice tray 1 side) of the
paffle tray 2 and with the opening area of each discharge port 23.

[0048]
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Here, the inlet side air passage 31 includes the air passage correspondi ng
to the enlarged portion 2la. Conpared to a cross-sectional passage area of
the cold air of the inlet port 302, a cross-sectional passage area of the

corti o NSk R iEh Bhing Z8BTT e, Bah AT R toF R at i on
of enl gs@id1923aG53FoVRRA P pEﬁ%fﬁ%@@l @éﬁazantleﬁféqééfihahbr@é/p@r ?pg%a}st he

the cross-sectional passage area of the cold air of the inlet por
cr oss-skexampad, thesenbegadgiitioned amyey baspmvitied wrottaeright sigppoddd t he

Lo ohfiohe bl Bl Solardearo R 818 P4 e PSiBRE S Eb I RUsobrds
[rom eaghollipRBRaGRaR Y. 2% &hw?%%,emé%%%gafrg%tfﬁfeia‘a@%ﬁa@eobﬁ{éwen t he upper

si de ower side (icet si de) tray 2 and with the
openi ngoiigaratforesaleay idigstblead ig eapae beRBeeh AA48¢t andNoget peaiphalraheads 2 t he
enbodi nent, as shown in Fig, 6, the enl arged Bor,tlon Z%a IS Frow ded. in the
per i ph&cig ®ach otheseniarged camnaiednio %@gé}ft & IR WH é!@ér’rﬁ & Perke02.

enl arge | oyl h i I - i al
wn 1 95 FPELR, PEeBOARRERTM £5Cnah Sabdiis BER desqrifed it WHIERT

per i pherialrgwaidnt 2. thencrary-sastiond| easseifd greabf ohe ibafetraf 2tisenade by
configurations having the distance between the left and rjght peripheral
wal | s enlaradinthecdisiancadetweenr hedfaconp Nestphesal wallsof Tt bt fisint with the
inlet port 302. Further, _i i , eo] een
descri (gré)ési'%e‘%m%% RS ‘cfsaar%eeﬁjé%? %ﬂfy ﬁ %‘gg&a@g& sbﬂﬂcgﬁg%gg@séaég@rtﬁﬁg t he
baf f | epaffRytrd 'Eagﬁdﬁst%eqﬁéighﬂbmghéhﬁledlrﬁﬁrﬁts@@.bet ween the facing
peripheral walls 21, but the cross-sectional passage area may be enl arged

by i ncrd89¥A§ t he height of the baffle tray 2 against the height of the
i-nl et t . 302..-[ 0049 -Fur t- re, as. sh in. Flg. 9, thesheight, of th
ber | pharairtaITIoR: A ShOHE oar -1 dH B 1973 Pt dpe RAUSI MAT 2 Tod dafe,

Addi ti ondloh wall 24 af@BbsanMIBhtHgalmee MREGABRANY feaBtbid b ghidpged in
the ice conpartnment 300, the upper edge of the peripheral wall 21 and the

parti ticermadiiig 8éviedeuB10he digposen irs thé ace compdmdmend dihpaet nerer 809e
A dingly, the inside of t fi d by th titi | 24 js,
basi <71 She BeTIPRATAloNALIA A0 hoWra e 24 obra8Rgice iid shitosror i
first i@brc&ﬁéﬁﬁ%elﬁziwé‘.ndi\t r%é@ﬁi@ﬂﬁh@ fns@@é%ﬁ‘gﬁe%ﬁet%%rhcﬁaﬁaﬁy ¢ped air from

t hese air paSsages do not di ow therein. at is, the partition

wal | 2damnidrt walicat lis ngasivaflpceobin tbmmoricadiopawitheshie 306 $idecairon as a
bl ocki ng portion blocking the cold air in the baffle tray 2 to flowinto
the i ceasgage 31sthe fesxtagtpassaaa RS, andcihgr sRCYM A& passfgp ST suchthat

pl ural j i e..par i pl : t he

baf f | eécﬁlﬁaé}# égrﬁﬁﬁgfgﬁgrﬁ'Pﬁﬁggﬁéggrﬂiooggﬁeaﬁ%,&ghﬁem&}ﬁ%%%%f aiti s%%a?{‘;ee ports 23
i s t hepsaRAwalil?e AHERAE d@‘ilih%%u@_@\ddéﬁmelibei@Mb@rﬂn@@nﬁ?ﬁ@@fdmctéon as a
Furthernore, the position of the discharge t;r%orts 23 general | ¥ corresponds

t o t heblockipaspeition bfoakieg itbe codd iail insthelbatile ayiZte tlewyinio thaice tigyshown
in Fig.. ,6, six.discharge ports 23 are.disposed in tw, left and right, rows
subst ST nteRG PeeticBRgrdeatetl 23 ebtton of the barfie fray 3 f0081]
Fig. 10 b§5@]diagran1explaining t he arrangenment of the ice tray, the first

air passage, and the second air passage when view ng the ice naking device
of the enbadiament!fhiechdiye podrt23 Notpethadton Ah&Eibgiselpiaiai Aantihebaliot at i on

"0 Fi greas the thers Wi Cphesage Bz nd (e Secondarve pasbaga 83 ar e bot h
di sposgdnauisShifle nLiR & 68 cEOtRL PN id 108 i8%rdy 8. L Hermore, the
position of the discharge ports 23 generally corresponds to the disposition of the
ice cavities 11 in the ice tray 1, and, as shown in Fig. 6, six discharge ports 23
are disposed in two, left and right, rows substantially along the longitudinal
direction of the baffie tray 2.
[0051]

- 14 -



[ 0052] In a portion of the base plate 22 of the baffle tray 2 near the
partition wall 24, inclined surfaces 22a obliquely ascending towards the

| ower end of the partition wall 24 is formed. This inclined surfaces 22a
may be, as own in Fig. 10, linear surfaces o rved surfaces, [0053]
Fur t her [ Bnd U & Fipqje s s pLainit e BEfARETAR oE ehdes Ry, FTustehsh o
the basesPld eardf thd'Se8HAWMI Pabbfge WhedYidWiRy Mei@gethakity 88vRRI §6the3 1 N
the inclined surfaces 22a, cold aiT is supplied in directions by an angle
01 to embodirespbiirmdhé froentX thhete thetveftigchl, ao arra ofavdaticud atthefca he

ice tra (discharge djrectiopns of Fig., 10). This angle 01 will be
referrté%y'gﬂo‘ a'é’dé‘iﬂat&%a‘fvahcﬁ Wﬂéﬁ&é:\;h?d@llg‘%%: As such, by supplying cold
air fro ' ; [ i d air
that | hae ab PRI ERGNG thBTintfieht pastage o iR e P U Pt eRe o
t op ofartehieofihcdisprodedloutdidetide mgbyw,ofi totakopdsef bhe ice traynti nuousl y supply

cold air_having | ow tenperature supplied to the ice conpartnent 300 from
t he disdﬂgﬁéb ports 23 to the top of the ice tray, and, it is possible to

ne di sdf s 23 1 the | s
Mot ¢ 1 nah 4 REPtiEn ot Intduk bt TR B tho DO (Yo RIS Hafia PNt 20,
di schangknedrdurfcax0r? esinindicty alseepddiy towardy thy Iddewbhbeofdine partition

consideration so that each ice cavity 11 of the ice tray 1 is uniformy
cool edvah@4 isaforemad . c ol bisainclinedns wiee sikgenaeyb Hore SPYWILHEE Fitht 1§ npede

t he fllov‘%scp;f,?al rgéggﬁigﬁg?{ﬂg@gﬂgfagc:ess(:har ge ports 23. Anopng the discharge ports

23, a il Scharge port 23 and the discharge angle 01
of othenpdsggharge ports 23 may be different, and the discharge angle 01
(angle of the inclined surface 22a in which the discharge port is forned)
of each Firthtrarthe discharge pbetssdd areifagneddodhieyincipedrsiirfacepaianef the

i i i ng effici v i.t.i-s-desi.r.abl e. - & h .ai be-
supp! AP PLAHEGHA 1 oterS e B Pt O Y 1iesidiRAgdskhgles 5 ik ? il Bedegr ces
and My cjingd WiRrahall $SHaRERY ARk s%?pd;@mﬁﬂdﬁec%?g%ysaﬁmdglém gohd air

froma vertical direction to the water surface of the icetray 1. The

di scharayeegmomdin@llimayX tetaswartieal bntfiegvdier weelace detireeweoirayotr e and 30
degrees or |ess, for ex , [0Q55]... . The opepi ng.area of the discharge
port s (SEGharogedisesti Vbt Eiar poFRisANGE  ha @&W%P&@%&/PW 4% the
ice tr yformy cool ed. Incidentally, the nore distance from
t he inﬁé%ﬂ%@ﬁ]%g?g?'the ice conpartnment 300, the nore difficult it wll

be for tAwesoohdbaigupiplpimgt deldi ik torpasilicdRy taboveatie Watedsadbaegs thert 23.
Further, the distance fromthe cooler 53 will increase. Accordi ngl y, anong

the dilgerEgd. por coldair thad hafesopies theawatabin the eabidy 1 vdthieRe nef o

be. codt2anafE R Pt e bl e nBEBREINER df N pHEs P IRl o°
enl ar gﬁ'uw#' k| & 2052 8RR I3 mpasande Aimfiddt@tiieicd eonnpioaehi 30D fl ow

velocity of the cold air as close to O (zero) as possible, the opening area
of eadromithendisgbapoe Pozts 28 tadhestogdotthe e tralye ange ihigkpagsibiento of each

i ce cayj.t) of the ice tray 1 becones, close to equal. The larger the
openi r?éhﬁ\éé‘i%’o'ﬂwtkﬁew& %%'ﬂ&@é’ ‘E)%Irdta'éﬁ‘“iléi%‘ﬁégmﬁﬁr@ 8f°the flow rate of the
cold ai gpfyggpnes. Thus, the opening area of the discharge ports 23 are

adj usted so that the ones that are farther away fromthe inlet port 302 are
made | afgee. that the discharge angle 81 of the cold air may be determined per

discharge port 23 corresponding to each ice cavity 11 while giving consideration
so that each ice cavity 11 of the ice tray 1 is uniformly cooled and that the cold
air from each discharge port 23 does not impede the flow of cold air of other
discharge ports 23. Among the discharge poris 23, a discharge angle 81 of a
discharge port 23 and the discharge angle 81 of other discharge ports 23 may
be different, and the discharge angie 81 {(angie of the inclined surface 22a in

which the discharge port is formed) of each discharge port may be set
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[ 0056] Further, the position of each discharge port 23 is set so as to be
nore on the outer side, on the left or right side, rather than i medi ately
above the ice cavity 11 of the ice tray 1. The positions are set as above

i der,.t. id.th i pe.6, whi |ies. N ,
and t HOGVBRREE ' urtherh Em BhBSgwpBl SAOB BRICRNEL s SRuAHe 25 e ¢
adj ust ghtSRetdH diPBec E%dfrﬁH’PBbiiGQefy( apbi8endt ardaidhdrgetsngld awul d

not hit the water pipe and the thernopile 7 and be supplied to the ice
tray 1maydes?]degies. and may ancdudssa sisthiargal pord defrrmaed doaag demsopply mai n
section of fan and a peri,pheral o he fan of the refrigerator-freezer
Socor deceld #har Ay e Rl drection to ths.watar srtarerpbne e fa8 fanTBa "l s
di spos i bl I S t i f e

[t cbs: G5ORBrED Bnol 813k BB YalBBRREfnG DeAIEcR 0 HRGIEGT! BLfE ohla 30
subst ad¢gradsyoolgxasifoeekhmplal et port 502 such that the direction of the

di scharged cold air is directed towards the inlet port 502 that is forned
in the BBélf’Iportion of the back wall of the freezing conpartnment 500. Wth

t he abo [ j : ' | il 0
low i nt'C RECT L ar a8 A ShE P oA BeRerr bty PR et disshePis PR35t
W th sgmkhatpegsis ice cholg.11ConNtheg e tagst saahbe colifdraily coioldd.| ower
tenperature can be efficiently sugplied to the freezing conpartnment 500

that hadneigentallesthe epserdistanceseem e inet pert 8PRigfd @tigre-w@@@éhmq@b.

0058 E in.t ' [ i [
bl oun F0GAEH TR L R S B e R0l alife ek EnPl 4 16 e '
hori zaRkadisBhanrge bevepds FiRtinerhedisiadeeofrobhthéd BbBlem®3 WwilGAcfaddie ice
conpartment 300. Wth this configuration, _tgr essure | oss of the cool air in
[

t he paiseydingyt henomg ére pischaoR poris 3, itbe ewpihainkave 3owg distedeeed and

Id air.i 10 0w, he. i nl et 302 nore. effici ently,..F
exampitcom e piGu gL R feh Butelin the Febu B R Rl 58 Rpe ity
from the,d ddoled bl pmclen iR the TRl AelidrRAd iMBt sidiCafPakside 3¢PWh¥Ieﬁ0rt

to the ice conpartnent is opened on the upper side of the fan, and, thus,
t he digrdatgiog tbke ¢clusseptctiaial fassagegatren imerdeetcappacacikibeifow

substantially. orthogonal to ,the direction of the air blown fromthe fan,
ot oh i Sy 55 Tt aoTCATLRS HI4TS G RFo50) B P icn e Op SMRhETER Of SASY i ng

to they; ' Bk : 5 ; Lk tihes i
comart RO 0B OFyam A B e e TR e e A LT By R o

suppl ithd ite ttdne 1i lsecooeparibsent &fithlcam Heelargeathgaperingreaasest thed ice
maki ng efficiency can be inprqoved along with the increase of energ_g savi ng
ef f ectdisgi@mmppoit 3HpeeRps dighar e Aoy raterefdoe8eid-aiF besemesno bhUshe

i spodth Unstthl iR o B, GSERARERkseY aE Al tE MR A A TP €1

opposifhehel dwey Fidnetth@anlet b4t G022t AR MRz (drge¢onpar t ment 500, the
inclination angle 02 during installation of the fan 54 may be a val ue

rangi ng[B@%%ken 15 degrees or nore to 45 degrees or less, for exanple. Wth

the abo\éeu’rtt;[ehr,etﬁé epsossli't"ign lo Sesac%fd:tsrc]: acrgledpoe}"'t r?_SS%nSEett $o taréeto be more on the

outer side, on the left or right side, rather than immediately above the ice cavity
11 of the ice tray 1.  The positions are set as above in order to avoid the waler
nipe 6, which supplies water to the ice tray 1, and the thermopile 7. That is, the
positions of the discharge ports 23 are adjusted so that the ceold air supplied
from the discharge ports 23 would not hit the water pipe 6 and the thermopile 7
and be supplied to the ice fray 1.

[0057]

Fig. 11 is a cross-sectional, schematic diagram of a main section of a fan and

a peripheral of the fan of the refrigerator-freezer according to the embodiment.
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I ce conpartnent 300 can be suppressed and the reduction of the efficiency
of cold air supply to the freezing conpartnent 500 is suppressed by
inclining the direction of air sent fromthe fan to the ice conpartnent 300

speci 11 AhAraraRe BEEN dhEsanShin BB e, 80 AE T deeisr

col d ays PRt thd Babh%nﬁéQﬁ%h@grmgrddfﬁ?értﬁ%t%(b(b. drop, and if the angle
02 is excessively small, the efficiency of cold air supply to the ice

conpar t néme f30@nisl dispospd athe pasdien efibstantially spposite deewnlteh pare 582ove in
consi derati on. Furt her,, for .ex l e, if, the dj.spqsit.ion he

ot or er S Uartathg AirEFEAR of hEIE ARt cRlb B el tecteH thWards thR Biften ¢ ne
freezi Q&t%ﬂﬂg{étn%%rﬂn%dd'n%@ep@% pbifoh @F8RE HRR& AN oftthe fYeasiap! e
conpartnent above this, and the i1ce conpartnent further above, then the
angl e 2mpaytrbents800dulity thesttadveatoofigofatidre thencoldtdr ﬂaﬂxmbabyaﬁtmfdmt ween

I s e B R ) R L
The i C§0 | y)ﬁf;ﬁ%é%n retsgﬁr(?’?fsq ?‘hfl‘g'ulr %% deseridgdis WRaeaHpat 1 v-
I's a (s ow e I

Fi g, ram expl aining a air in the ice naking

devi ceteaﬁ;@@rradmw chn Beheffesrbaty mpiplidd @ trﬂeQ(r@)ezursg sostiEtmeint Sdiagdraam of
the baffle tray 2 viewed from above and Fi g. is a cross sectional,

schensh?® thie dgvast t%m@ﬁr%tlum@ettmg|fnﬁBEEBE“@ﬁf8¢P@rfrePZ(e&) OGind Fig. 12(c) is
a Cross- Qﬁgg onal , schematic di agramtaken along the line F-F of Fig.
12(a). SI; k]uently, the ice nmaking operation and the flow of cold air

associ atragtMéirioidlani the dmibicaimene tha @itediibh dighdassitidiediowhirérefieence
to Figs. 3 and 12. [0061] A portion of the air that has been cool ed by

t he cdeineb4 33 ingli at pypesieteamirsy §09%92d0fﬂh©/\h¢frii@n‘ta4l@iq’i@% t@b’ﬁl}ﬁ%t ment
300 iy 0190 1he, Lects 85 3P Ror MABEIETES sl s S "ol L on, o1
inlet Qg Lﬁ%%oncwmélé% [ SCOMKRNE SN D BES atsﬁggﬁrtéstﬁ'érsﬁiét%ért FoA be
cold arr approachl ng the inlet port 302 can be reduced. [0062] First, the
col d dhe icecsnrhpartinmdret 3POrs rédacéd amsl coldoairtie madettosiae lmqﬂmsﬁage 31
?Let hepc?r?fJ&Zemtorrg ef?mermey Crpg?eig%{ﬁlgnﬁ! trP %%% g—r%ré% oneclt Bate q[l dair in

Literatures 1 and 3, while the air from the fan is blown in a horizontal direction,

the cold air supply port to the ice compartment is opened on the upper side of

the fan, and, thus, the direction of the cold air flowing to the ice compartment is

substantially orthogonal to the direction of the air blown from the fan, which

raised a problem of efficiency of cold air supply. However, according to the

embodiment, since the pressure loss of the cold air sent to the ice compartment

300 from the fan 54 can be suppressed, the amount of cold air supplied to the

ice compartment 300 can be relatively increased and ice making efficiency can

be improved along with the increase of energy saving effect.

[0058]
For example, in such a refrigerator-freezer 100 of the embodiment having an

ice compartment 300 and a freezing compartment 500 disposed one on top of

the other, when the fan 54 is provided so as to be opposite of the inlet port 502

of the freezing compartment 500, the inclination angle 82 during installation of

the fan 54 may be a vaiue ranging between 15 degrees or more to 45 degrees or

less, for exampie. With the above, the pressure loss of the cold air sent to the
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inlet side air passage 31 is larger than the cross-sectional passage area
of the inlet port 302 with the enlarged portion 2la. Mre specifically, the
Cross- sectional passage area of the inlet side air passage 3l is enlarged
SO as to a ch th€06 ow vel oci t o) as

L of ,the, cold air,. as e 11 &
possi biog. ¢ R B8 shPperattd fhg i e Ridudth of RS Srlideneh At ) o
21is Sé't?!%(t@x’ﬂts'@'dly’t&'tﬁ’é@réé)zlﬂg cIerQ@é?’ﬂtmen-EI'!ﬁ)(ﬂ%I guapreéd&i bhagchihigyegd nto

the inlet side ait passage 31 branches into the first air passage 32 and
seconddiaectipnsdajesast frieum ﬁlmerfantthdhedbel caimpartmdrd 300 sideni r passage 32

dth d 33 I th t 1 th
o e SRS B FRE TS B0 355 674 Sl SR
S I
o BB B ) 30 8y S g

tray ZCONVDBCIIIIT'IGEB‘I 580ppilli dpwiatrid fibecnigledd? if erorsdivelynbeialipdthe 302, the
cold air, in the cold air passage 3 flows towards_ the ice 'EBra)ﬁ_l that is on
4]

t he Io@I'ﬁI%’%"s\UPECQIqj@'rtWRﬂIMO he 1af SOmpREMsEtiR00 will dge heagnglesefi bed
above,thgh%no %%g}h%ﬂ@tﬁé SR é&mng% port 23 of the baffle tray 2 is

adj uste gice ik Ing ti e corresponding ice cavity 11 of

the ice Hmryerl foeecamsplel disihet @us@@@aﬁommﬂth@@t@@ob&wﬁ@@dﬂfa&:ﬁ&b&h@&al ly
the sane timng in each ice cavity 11. [0065] As illustrated in Fig.
12( c) , Olcthenemboctinesd, Boatcase inswhizh the Heezing .cenw@rt@mﬁéwa%mw%aéaw ty

11 of t t I d
to ¢ ndhiplfERfettich sReaduiaBR PafibettmERE ApPY SRR AEME 4 ol Scharge
ports dmpartpwdml fiethdr o wnd| haweine éhQIéeeQQnGEQ:Ib 6ef HesPQNALRMldtfsh eavi ty
11 of the ice tray 1.Since a plurality of discharge ports 23 is provided

cor r espenfgimyithatheabalaince ketwagn ifte efficiracy f theagold, air iseiprdy &o the each

ice cavity 11 is efficiently co ed havi t from eac char ge
bort  SseedinbaaBRaretcreadn RuSEadHe We G Hk fo i eGP T oB BT “The
wat er ddh&8askatie cavity 11 is, thus, turned into ice by the supplied cold

air. [0066]
[0060]

The ice making operation of the embodiment will be described subsequently.

Fig. 12 is a diagram explaining a flow of the cold air in the ice making device
according to the embodiment. Fig. 12(a) is a schematic diagram of the baffle
tray 2 viewed from above and Fig. 12(b) is a cross-sectional, schematic diagram
taken along the line E-E of Fig. 12(a), and Fig. 12(c) is a cross-sectional,
schematic diagram taken along the line F-F of Fig. 12(a). Subsequently, the
ice making operation and the flow of cold air associated with the ice making
operation will be described with reference to Figs. 3 and 12.

[0061)

A portion of the air that has been cooled by the cooler 53 is sent by the fan 54
so0 as to flow into the lce compartment 200 through the inlet port 302, As
menticned above, since the direction of air sent from the fan 54 is inclined at the
angle 82 to the opening of the inlet port 302, compared to conventional ones,
the pressure loss of the cold air approaching the inlet port 302 can be reduced.

[0062]

First, the cold air from the inlef port 302 flows inio the inletf side air passage

31 of the baffle tray 2. The cross-sectional passage area of the cold air in the
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The thernopile 7 neasures the water tenperature in the ice tray 1 at a
predeterm ned frequency, and when the neasured tenperature reaches a
predeterm ned tenperature, the controller (not shown) determ nes that ice

has been created in the ice tra Subseguent | y,..the controller control
the or UC YRS ragsrgRan £ r8bc el s tasidntd fidoR offe BLENETy o
i's dr opmedportBsn wittetHe BAlagetCSortnS? P4 d Mérd BFetifi@aly OftHd1g case S.

[ 0067] As above, in the embodinent, a single inlet port 302 that

di schaeipss-setiiordrpassadweaies of dhpanletside 300passpge\didedenlFugeden ashe

i t 1 i i | | ed f t . t b | yi th | d
s froreeRoad B Dol V8GsTp e co R BarioBRF el 25 RREIPIPS 1 or med
2 h _ ! _ . .

I n eAB@(EIHIﬁ%M ?ﬁgﬁlo{%@ew@g’yﬁﬁtﬁé ] afrglﬁr‘?htehﬁaff[égﬁ%ypé)@ bﬂfilsfe%gwtmﬁ( I ce

tray 1. As de ove, using all the cold air supp to’the
i ce coripaettoelit 300 for directly cooling the ice tray 1 fromthe upper
portion, Bgn'ﬁ)ared to cooling the ice tray indirectly by providing a

pl uralit{Q fli nl et ports, ice can be nade nore efficiently. [0068]

Further,rid ohfy %WHa%{af‘sdﬂéM%B i%ﬁ%éb?hﬁ%{?%ﬁ%@ aﬁl’:ﬁ%%g&e %HetﬁPJr?BHe%%tBo the

corresponaing 1ce cavitles provi n ers’in theice tray 1,

and t hiqe first edopesehgeild? hhd alothdaair asssaEe33. | Fusthnl ited dodd Hein tee
conpart nment 300 only through t hese di scharge ports 23. The flow rate of
col d dirst@ibRPERIePFerNditae serconteair faseadiet 2 are supplierkta e taeatfay Woes
have I i.of | t ' i ffi.cl [ f.fi.chency
can banBR96 b8 ipERERs Potid o BReHE Bsih PRty 2280 MY wo8nf dhtenge s

from tHgcdl SRNRVES Pdet 6f e bafflderaypPPeihesictetral Parte)iisaet@wdly - 1ohOR69]
Further, the direction of the cold air blown fromthe fan 54 is inclined at

a pr edeiesshi e e@mpiesl trthal ehibenhuppenaidd opthebafdedrals2t whidpési ng si de

of -the.inlet, port, 302 t ice Co It L300, W th-this configuration,
or eso R R U Selibairifo e EECRR TSR 0% el S b Berlded of e

I ce COpdgEenifjips té@%r@@tﬁ@%’é@ﬁb@ﬂ'%ﬁ?'@pﬁ' theCRWv BRedifle éi@efﬂh%‘bgﬁt Y
the inlet port 302 nore efficiently. Accordingly, conpared to ones

descr itheddisnhahge plootse2Pat ent Literatures 1 and 3 that sends air in a
directiﬁﬁ %Q?t is orthogonal to the cold air inlet port to the ice

conpart H 4ice making efficiency can be inproved and energy savi ng effect

for makifgdketribl f5otd%hedssehingl 8LHPbf each discharge port 23 of the baffle
tray 2 is adjusted so that the ice making time of the corresponding ice cavity 11
of the ice tray 1 becomes close to equal and the ice is made at substantially the
same timing in each ice cavity 11.

[0065]

As illustrated in Fig. 12(c), each discharge port 23 is positioned obliquely
above each ice cavity 11 of the ice tray 1, and the opening of each discharge
port 23 is inclined to the water surface of the ice tray 1. The cold air from such
discharge ports 23 is supplied from obiliquely above (0 sach corresponding ice
cavity 11 of the ice tray 1. Since a plurality of discharge ports 28 is provided
corresponding to each ice cavity 11 of the ice tray 1, the water in each ice cavity
11 is efficiently cooled having the cold air from each discharge port 23
corresponding to each ice cavity 11 as its main cooling source. The water in
each ice cavity 11 is, thus, turned into ice by the supplied cold air.

[6066]

The thermopile 7 measures the water temperature in the ice tray 1 at a
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Further, as regard the baffle tray 2, the cross-sectional passage area of
the cold air inthe inlet side air passage 31, which is connected to the
inlet port 302, is made | arger than the cross-sectional passage area of the

i nlet or({‘F 302. I\d/t;fe speci fi cal l 5 tFe cross-sectional, area of the inlet
side of GURISEDINeLITEaRRECY ga"d When g PeasiiFd R etahlEdeReTEE 11 ow
vel oci g6 Rite i &Ptémplratufe [ i 68hfHoRLF (§§§§|ﬁ9ﬁm§ RYefhfed ithtQcbapio) as

possi ble. Wth the above, the flowrate of cold air supplied to each ice
cavi t ybddn efeatesl ircthe rcaytraychn Bebsetjuantly, the copntiodler eoditfdiertbaakivset ween

t he er sjide and the | ower sid f the baffle t . ith t i
area b4t G HGEDTR b0 MAhEi REID (Mo (e Tod TOBRER of i
pressue dddhen ane o A BRPNBIAIRAAEe each O scharge port 23, uniform

cooling of each rce cavity 11 1s ma ssible. [0071] Furt her, the

openi ng [0D67he di scharge ports 23 is inclined at the angle 01 to the water

surface of the ice tray Accor di nigllg%{%.,i n additigon to the openi area of
[

1.
the di séhaPgevBelt hegmbydisgiisa f I@Iear@@rb38§,thﬁaﬂ@9rré}araﬁﬁffgﬁﬁn%m i ng
of eaq .fh%eic%aé’é a%&ﬁm@ﬁ igiarrgb oO.UtF%:hﬂgF,Z’Jhe icEeu{rEpelr is Hﬂsggge tray 1
is configured SO as to be renovable Trom the i'ce naki ng” devi ce )

Accor diggley, frometheseppsapodiedadly st{?@l‘ oey th@ydldad tant stheoltletbeaind0g and
the like, and usability 1s inproved. ?/Reference Si gns Li st] [0073] 1. ice

tray; thropahithe qaldyair Baseage diwhishssdgemed inuthe Bafig travs?, fathasics i ng
To. -t e 1§ feSpadr phRREERRNEIRE AT R TredndiBovs by ifgidl 2
P o Loy SR el el
passadeay 32irof the upper pastiagecoBmaredconcoaling pae segéravamditently by
ol d Vil et et inis? halfdre B BEuAMRdMe RS s =Ny, “Conpr esbor -
53. cooug068§4. fan, 190. refrigerat or-freezgr; 200. rgf rigerating .
conpartment;  201. door; 300. ice conpartment; 301 door; 302. inlet port;
310. i cdrurtkémgt devonkgurabsushithehdierhaogparante@3; akdprovided; toShe:.
Lgﬁgglc{lgféégggr%ﬁ]ge@%&;v%ésdporg(/i-deS 12ri p unrla tnu%‘(t)lgér;s i%ot%'e E\é%gterta?bil,eand that
the cold air in the cold air passage 3 is supplied to the ice compartment 300 only
through these discharge ports 23. The flow rate of cold air from the upper side
of the ice cavities 11 of the ice tray 1 does have a large influence to the ice
making efficiency. lce making efficiency can be increased by supplying all of
the cold air in the cold air passage 3 from the discharge ports 23 to the upper
side of each ice cavity.

[0069]

Further, the direction of the cold air blown from the fan 54 is inclined at a
predetermined angle 62 to the horizontal plane towards the opening side of the
inlet port 302 of the ice compartment 300, With this configuration, pressure
loss of the cool air in the passage to the inlet port 302 of the ice compartment
300 can be reduced and cold air can be made {o flow into the inlet port 302 more
efficiently. Accordingly, compared to ones described in the above Patent
Literatures 1 and 3 that sends air in a direction that is orthogonal to the cold air
iniet port to the ice compariment, ice making efficiency can be improved and

energy saving effect for making ice can be increased.
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[ Name of docunent] CLAIMS [Claim1l] A refrigerator-freezer, conprising: an

I ce conpartnent including a cold air inlet port; an ice tray

di sposed in the ice conpartnent, and partitionally forned with a plurality
of ice 3@6?@)63 t herei n; a baffle tray arranged above the ice tray,
connect the cold air inlet port, and form ng an air passage for cold

air fromihgecddr@hdrd tHeEbaf® tray el Bross-sectiGndl padddde aPba BrpRar ge

ports are formed I1n"the baffle tray, the discharge ports are respectively
provi dealdvair in the inleé side ain passHge Bd, mddch ingonaestaply tiwlitlediport 802he

[ tray f b , d .h ld air flow ] the |
conpar SHBRCE PERT HI2TE D orpss-SRPUPNBLPESF 98 AR d o MEt REfGHDAbove t he
oot 1 ol e AN KN oS SIAIGHEs IRAELSo Ol e DB &1 tieh¥old Khrai m 2]

The refrigerator-ireezer of claiml1, wherein a direction of the cold air
di schapgeshde Gniseadhrgdd sheadlits apargacpdhesigw aelaety oh thdeobail m theay i s

inclined to a direction vertical to a water surface of a water in the ice
tray. cold air passage 3 as close to 0 (zero) as possible. ~With the above, the flow
rate of cold air supplied to each ice cavity 11 of the ice tray 1 can be set with the
pressure difference between the upper side and the lower side of the baffle tray
2 and with the opening area of each discharge port 23. Accordingly, with the
adjustment of this pressure difference and the opening area of each discharge
port 23, uniform cooling of each ice cavity 11 is made possible.

[0071]

Further, the opening of the discharge ports 23 is inclined at the angle 61 to the
water surface of the ice tray 1. Accordingly, in addition to the opening area of
the discharge ports 23, by adjusting this angle 81, further uniform cooling of
each ice cavity 11 can be carried out.

[0072]

Further, the ice tray 1 is configured so as to be removable from the ice making
device 310. Accordingly, the user can detach the ice tray1 and carry out
cleaning and the like, and usability is improved.

[Reference Signs List]

[0073]

1. ice tray; 2. baffle tray; 3. cold air passage; 4. drive unit; 5. ice storing case;
6. water pipe; 7. thermopile; 8. ice detection lever; 9. lock lever; 10. frame; 11.
ice cavity; 12. handle; 13. rotation shait; 21. peripheral wall. 21a. enlarged
portion; 22, base plate; 22a. inclined surface; 23, discharge port; 24, partition
wall; 25, housing space; 31. inlet side air passage,; 32. first air passage; 33.
second air passage; 40. box; 41. partition wall; 42. partition wall; 43. partition
wall; 44, back wall; 45. cold air supply passage; 46. damper; 51. cooling
chamber; 52. compressor; 53. cooler; 54. fan; 100. refrigerator-freezer; 200.
refrigerating compariment, 201. door; 300. ice compartment; 301 door; 302, inlet

port; 310. ice making device; 400. switching compartment; 401. door; 500.

- 21 -



[ C ai m 3] The refrigerator-freezer of claiml1 or 2, further
conprising a passage enl arged portion, which is disposed on an inlet side
of the air passage for cold air, having a cross-sectional passage area that

is enl ed with re ec a cro |ona sa of th col.d air
bl et BEPENOTREMAR T REEH -0 e I ey T 80T A p¥mp At e
conpri ghnggodrcool er generating cold air supplied to the ice conpartnent; a
fan sending out the cold air generated by the cooler; and a cold air supply
passage, which is provided on the back side of the body of the
refrigerator-freezer, directing the cold air to the ice conpartnent,
wherein a direction of the cold air sent out fromthe fan is inclined with
respect to a horizontal direction towards the cold air inlet port of the
ice conmpartnent. [C aim 5] The refrigerator-freezer of any one of
claims 1 to 4, wherein the ice tray is provided so as to be renovable from
the ice conmpartnent. [ aim 6]
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The refrigerator-freezer of claim4 or claim5 dependant on cl ai m 4,

further conprising a freezing conpartnent, which is provided as a separate
storeroomfromthe ice conpartnent, disposed so as to vertically adjoin the
ice co art the cold air sent out fromthe fan is
provid ?18 %fn‘%?lc%'f‘epﬁea}”@é“ﬂcgorrpartrrent and the freezing conpartment.

[ O ai m@him 1] The refrigerator-freezer of claim6, wherein the fan is
arranged so as to oppose an inlet port through which the cold air flows
into the frekzefrpeatpafieszer, c@mlpalsmm@] The refri ger ator-freezer of any

al'ong an outdh 15 APBiRATNEBY MIBREn AP IBGHE YR PRFR o 1 5 3.”f ferent from"
{1 ooy ap S Ly AShaceRTeie R ARt B6J Beputermy 100 Qo
t he i ce ptluaality [oflia¢ ma@jties therein;
a baffle tray arranged above the ice tray, connected to the cold air inlet
port, and forming an air passage for cold air from the cold air inlet port, wherein
a plurality of discharge ports are formed in the baffle tray, the discharge
ports are respectively provided with the ice cavities of the ice tray to supply cold
air to the ice tray from above, and
the cold air flowing into the ice compartment from the cold air inlet port is
supplied to a region above the ice tray only through the discharge ports of the

baffle tray.

[Claim 2]
The refrigerator-freezer of claim 1, wherein a direction of the cold air
discharged from each of the discharge ports provided in the baffle tray is

inclined to a direction vertical to a water surface of a water in the ice tray.

[Claim 3]

The refrigerator-freezer of claim 1 or 2, further comprising a passage
enlarged portion, which is disposed on an inlet side of the air passage for cold
air, having a cross-sectional passage area that is enlarged with respect to a

cross-sectional passage area of the cold air inlet port.

[Claim 4]
The refrigerator-freezer of any one of claims 1 e 3, further comprising:
a cooler generating cold air supplied to the ice compartment;
a fan sending out the cold air generated by the cooler; and
a cold air supply passage, which is provided on the back side of the body
of the refrigerator-freezer, directing the cold air to the ice compartment, wherein

a direction of the cold air sent out from the fan is inclined with respect to
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The refrigerator-freezer of claim@8, wherein the discharge ports are
di sposed in a plurality of rows and the opening portion is di sposed between
t he nei ghboring rows of the discharge ports.

a horizontal direction towards the cold air inlet port of the ice compartment.

[Claim 5]
The refrigerator-freezer of any one of claims 1 to 4, wherein the ice tray

is provided so as to be removable from the ice compartment.

[Claim 6]

The refrigerator-freezer of claim 4 or claim 5 dependant on claim 4,
further comprising a freezing compartment, which is provided as a separate
storeroom from the ice compartment, disposed so as to vertically adjoin the ice
compartment, wherein

the cold air sent out from the fan is provided to both of the ice

compartment and the freezing compartment.

[Claim 7]
The refrigerator-freezer of claim 6, wherein the fan is arranged so as to
oppose an inlet port through which the cold air flows into the freezing

compariment.

[Claim 8]

The refrigerator-freezer of any one of claims 1 to 7, further comprising

a partition wall standing along an outer peripheral of an opening portion,
which is different from the discharge ports, on an upper surface of the bafifle
tray, wherein

the opening portion is disposed with a water pipe for supplying water to

the ice tray.

[Claim 9]
The refrigerator-freezer of claim 8, wherein the discharge ports are
disposed in a plurality of rows and the opening portion is disposed between the

neighboring rows of the discharge ports.
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