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AUTCNA%I y | CE MAKI NG APPARATUS AND REFRI GERATOR Fl ELOIS OOV O -4

| NVENT1 The present invention relat esi&g torrw j |
maki ng 5 apparatus for supplying water into an g a&?gﬁﬁwu" V
produdging ice therein, and a refrigerator with the autona¥ic ice

maki ng. appar at us provi ded therein. BACKGROUND OF THE | NVENTI ON 10

A conventional type of automatic ice nmaking apparatus is di scl osed,

for instance, Japanese Patent Laid-Cpen Publication No. 300402/ 1994.

Fig. 35 shows an external appearance of a refrigerator in-which the
conventional type of automatic ice maki ng apparatus is applied, Fig.

36 is a general block view 15 illustrating the conventional type of
automatic i ce naking apparatus, and Fig. 37 is a detailed
cross-sectional view ~illustrating a key section of the conventional
automatic ice maki ng apparatus. In Fig. 35 a refrigerator 1 with
freezing chanber conprises a cold chanber 2, and a freezing chanber 3
20 provi ded under the cold chanber 2. And provided in a | ower

section of the co

| d chanb 2 i | k 4 whi |
o i co AP RARBES oF OB USE pHbR ke THE AN il oS UssER wgpes ™

freezing chanber 3 and an automatic ice nmaking apparatus is provi ded
bet ween a -water supply tank corner 4 and an ice making 25 corner 5.
- 2- As shown in Fig. 36, a water supply tank 40 is installed in

the water supply tank corner 4, and a nounting port 41 with a
di aneter |larger enough for an grip to be inserted thereinis
provi ded-under the water supply tank 40. A quantifying room 42 5 is set

in this nmounting port 41. The quantifying room 42 conprises, as
shown in Fig. 37, cap 44 having cap 44 screwed into the nounting
port 41 and having an outlet port 43 at a center thereof, an

internal caserfh havlig r@ﬁtéﬁ%aﬁ&raﬁﬂ&ﬁ»;@?aﬂaﬂm fgr use iﬁﬁggﬁ%%dsﬁﬁﬂl&ﬂlg

t hereof , and an uppér case avi Ivate rbon 48 therein. A

control valve 49 fqr. openi.ng ,ar, cl.gqsin out l.et [ s, wel |
as the i fyosga bv&ﬁg ogéhq € dp Wiych ﬁeﬁowogt pregiﬁt?re{é‘@%)r %{a%m O;Fo%ft ogé%’ ggi %4 The
control vale 49 has an outl et val ve 50 for ¢|ogging the out)et port
43 ‘and afostingerig\amris copnected to theghead) fgtaeryell by & ﬁﬂgg‘tl% %}8{6 THEFT- %f? s
energi zed downward in 15 the figure by a spring 52. Nanely, if_ a power

i s not | particulaflypitrelates to improleamentsincappenabis of shis &ypedn which the flowoef Well ve 49
is | owered by the spring 52, so that the inlet port 46 is opened and
t he fluidbdtwedn the iubirkicdsihgnaaiag within the well andleguiphieat above theabelthmsd 45 is
fixed to the cap 44 by neans 20 of screwi ng or engagenent, and an air
vent 45a:J I I PRl a§§£gg f the N9 p@eand;age 47

i s nount égdé%rﬁ&?)\ﬁ?g&ﬂ valle r|n?19'fngr na Hchgep 45 w?re%ﬁf{s? tggr e‘\s/i\nmr?g or

engagenent .t q nmake. Mmater.in the water . 4 i t he
quant i fy P Hgr og’rﬁ"ﬁmh owﬁn%itﬂ?‘fq {r?eorailg?rp\;aclogw@ﬁ ﬁ%ﬁnéfg%c}b% 4 tlbthe %&'&y
receiving tray 54 is provided under the pounting. port 4 .

3. valyes flown threiegihng prsprgRyvay JBeANs Foadyit conneating to a sipsea Ghrigiay tree
mechani sm 55 as a drive unit is set in a water supply path 53

provi ded or @ productior aisew conpectonyeallingatoch surfdceireg. downwar d. The driving
mechani sm 55 noves up and down an operating shaft 56 by 5 means of an

el ectromagnet il appiraRi§tofGhe dpecinewhichnihg Clirlsémas tree isSinktead irtstabied vindte
t herein and pushes the control valve 49 in t he quantifying room 42

upwar d Wv&él.rhg% %?«% b?odﬁZe E%ég{%ﬁ’% ‘ﬁﬂ’.tpghbsea %eve?,‘ fidwP betwebR %@Rﬁxﬁ%&dﬂﬂlgs haf t

'56. The u used revent water comng fromthe outl et

ade 1 ofailus and i rescrs. aicaly RAREFT B P PRSPPI e v

mechani sm 55 is operated with the operating shaft 56 nmoved | %ggard,
when t he passagewhy meansinddtuibingobariged suspeaded, withia the tyellhead housingy $eeq 307 g

opened and also the inlet port 46 is closed with the 15 inlet valve 51.
A feed punp 58 is provided, as showp in Fig. 36, on the receiving
tray 54 with the driving mechani sm 55 set thereon, and a push-out
hose 59 is attached to an upper edge of this feed punp 58. This
push-out hose 59 extends up to the ice making 20 corner 5 of the
freezing chanber 3, and its tip reaches onto the ice making tray 27
in the ice making corner 5. It should be noted that the feed punp 58
is not based on a spiral system but on a self-contained system 1In a
sel f-contai ned system -a rotational speed of the punp mator is

proportional to a



25 discharge flow rate, so that a feed rate of water to the ice

4- ) maki ng tray can be controlled by adjusting a period of tine in
whi ch the punp notor is driven. Next, a description is made for
operations. In a state where t he driving nmechanism55 is not

operated, only a downward 5 energi zing force generated by a spring 52

i s | oadexample, HeS. Patent Nosn®, 143, 1 &ande5, 487,794, bth agsigned toythe dssigune ofthe so t hat

the outl et port 43 is closed by the outlet valve 50 and the inlet
port 46 present Aippliéatioh. i Other dowhielevigrctiond, such apepering bOtloking SubK@faed, i n
this state, water in the water supply tank 40 goes through the 10

act.i vat afpingrBey 48vidbit bk ne&%ggopéiaﬁagqlt@]de &anSA8Sd to or e)%ﬁah&ealgh- the

inlet port 46 into the Internal case , thu gquantifyrng room 42

case 45 B 18 ek B Sy et G bR detonal, passascy Y8 wiliR e RAGECNE, o

driving nechanismb55 is operated, the operating shaft 56 goes

upwar d, B2R8% he unbrel | a 57 pushes a | oner edge of the control valve
49 against the energizing force. generated by the spring 52. As a
result, the dmdaetdngmgtandacdmpleuon of »gehseal welltvfl the type donteatplated by 4@si s

closed with the inlet valve 20 51, so that water in the internal case 45
fl ows friaverdtion, auélktiely large diadieterAldw pilessurd drillidgaiser iondrmally aded idaher in
this receiving tray 54 is supplied fromthe push-out hose 59 into the

i ce mekidgly drilling $tigeY, ahd adbfatvQy ShbR Qindt, kid8 piaette PHMRCRS dh & ydele i nl et
46 I d, So th

port has been cl osed, at a quantity of "water flown into the
e

25 r ecelyi : 4 i A V, Ne .t er

%5, O Rritgie fitaltn bf ptiBlon Costhe BT GtyF b E B BE SRty o, 1
a quantify corresponding to,a.vol une .the .internal case 45 . It
Shourd HSHERE SRR CHbeISIRte ST, At Eadd Rstiaga b Soorplted with af oy 4 ¢
ventilation, so that a period of tinme when water flows . 5 out is not
fixed arfingle swllheagdchousingewithontresartto largs dipmgter prpduction risers bydaeding e, but
the water is imediately sucked by the feed punp 58 based on the
sel f - corsirli dhmeyes t progluctiont thhingnitanget @ ar slesvieniastalled withim thehboreeafeihei ng
tray 54. Nanely, even if a period of time when wat er flows out

f | uct uatwellhedd o usifge HdRivef, HERhusel of pHiBicallftstrain@C & Woild el imyposdbiRnd i S
supplied to the ice nmaking tray 27 at a constant rate.

Fig. 38 dosudl Q?enﬁé\ﬁlofmlﬁf htu.ﬁdeﬁgmm@’ &gm@.mgg(&g%%rﬁopemﬁng ﬂé‘fsar

controll1ng operations o driving nechani sm of the
feed pu nd . Fi 39.and Fig. 40 are the time 15 charts each
" show ng%oilgﬂg}g%g‘bméh%f'ati ons. A control board 60 is provided in
refrigerator lglgséw th freezing chanber and is . connected to the driving
mechani sm 55 RacfRadancewitly theovelaspects of the presept ingentjan, apvsliheadRousiiged t hat
the reference nuneral 61 i ndi cates a power supply unit for the

cont r ol adepted t@be instdled on a subseasvallimasiarelatiyely 3&ge dieameter lomeebors pppiop st art
signal is outputted fromthis control board 60, the driving

nechani sad%brelatively sohail diineteh @fpdrituR phiftiohaviibh picides adeldtivélg thidksHatll e i S
kept for a specified period of tinme. Then, timng is set so that the
feed pu i ] I : R

TReregbdu, aaé’\lgsfng hﬁﬂg{lx\'ﬁlﬁﬁa%gh%‘}%g 1%%%@ i@ a.@\'}aligﬁf withid tgr} %%\o?e'i_’ bore

seconds and the state ept a spe perio

- 6- i me. Al sa. as, shown in Fi 40,.the timng.may.be set so_that

the 1 ecdoRitoEgerElnR RShY Simeita arclih tasiy P R B wel aid
seconds after the driving mechanism55 is turned ON and the ON state
wi |l be &®ioing bangsr sadapieddg bedewesredonto andelandedswithin the ippe b POsEYE ed i n
the receiving tray 54 according to an operation of the driving
nmechani sofi fie asilbadchousg ébovderi ® suspend auptoddctivn tibting erihgpwithirbdhand t he
receiving tray 54 becones enpty. It should be noted that a gear box
28 for rotating the ice making tray 27 to separate ice therefromis
provi ded at the 10 side of the freezing chanber 3, where a quantity of
ice stored in an ice storage boxX2is detected and a water supply start
signal is outputted fromthe control board 60 when a quantity - of ice
is short. In the conventional type of automatic ice naking
apparatus, 15 the water supply tank corner 4 or ice nmaking corner
5 projecting into the cold chanber 2 or into the freezing chanber

3 is provided as described above, so that a space for storing f oods
therein is disadvantageously reduced. Al so an i ndependent case is
required as the water supply tank corner 4, which 20 results in cost
increase. Also, if a user fixes the internal case 45 to the cap 44

- loosely, inlet port 46 or the outlet port



43 is not closed tightly, which nakes it inpossible to supply wat er
to the ice making room 27 at a constant rate. Furthernore wat er may
remain in the push-out hose 59 or the water supply 25 tank 40, and if
the water is biologically contam nated, also

7 insi.de of the hose ymay he contaminated. . S RY OF THE || NVENTI ON

't 1" arPPoRioEion (BSE NEE: Oam PAETGHRRY, i Pertign o) emallicad hossiag Whiehrm | ¢

ice making apparatus in which it is possible to substantially suppress

reduct i cHTTgRNGs the apperthore partion insutBeigntlyithick thet fassagewway meansmay extend

automatic ice making apparatus as well as to insure a constant water

suppl y rthereinnfrohoatloweruaridngonmedtidgalvithf the lagfelue bervebn tie basly &R HibiSg a

m stake in operating the system and also it is possible with a sinple

coNnst r UG } : : } i ] t supply
R Al s 3pberknld ey Wihhe HilcPbnd OF Bt SRARd A, SRl

tank with any water 'S ano t he

present .4 i r ovi frigerator. in whi,ch space can

ef fect i v"éﬁ{t@ \é'gtggeu i rbgue%.o B¥ide th%réa%W?’ ﬁgmgﬁiyoﬂ%e[t?lge ivakye eans quaybe, r ot us
according_t he resent invention, water supply tank is installed in a
vl |t onsled 1 e Bstauepey menat o kol H0 bemrpeR tp il and thessgrenend or

into a plurality of storage chanmbers, so that a case nade with other
corrponer?cf theywellead Sppsingy Morqover additianal passaggyvay meank may emtend withjuithied t o be
provi ded, and a space for storing food products is not reduced.

Wt h theelativelyethick walk ofrdiel heusiigpar edrnectoduipniknd Abbee -tHaCuppef A&V the
i nvention, by bending a partition wall so that a well will be formed in

one  suroasifig ofith ARoRdfit bitbiing\drbug the Anhifds 364 throu%lil] which control fluid
-8- section will be formed in the other surface of e partition wall, an

i ce maki i oV | [P [ Ae. t r al sectlon fornmed by
t he par tni%t;ji f(.)ur%@\y/\tfglCI%?E@O&/ a ‘}éa\i/beenﬁ?r'iﬁ éaglgfn g%‘g%ﬁegh%r‘r’%gls le ‘?xﬁé\ﬁﬂ’ch the ice
maki ng tray i ovi ded space,for. storing.fo progducts is, not reduced.
Wth the aut oribRias membe a3 peely &?03{‘86?%3%8 opgellfead housiogs when

i nventiqn, éﬁe ﬁell in the partition wall in which a water supply tank is
i nst al | &4 decidsd ie gomplese o wiorkaver theawelborAmeng eiber thirtasi they addrverticabpened
or .closed, and an ice making tray is installed in the back of the raised
sect i on Sparettaethg avellheddonAdditionallyo théyasssishén maisting berpiihg mommdnts inspaskd ed i n
the well formed by the partition wall and the ice nmaking tray are

super i mpasthel wellhtd: Notrgilly, ahel spefls haVe Beish@B I1T5 a8atht bake bfthenGellRpd i cal
direction, and for this reason a space for storing food products is not

reduced houdiAgl o WRICR'th&HRRY MstafOK grﬁ délie&idwce?ﬁiéﬁ Rab@ky ﬁ?vel as%ect.of iV th the

automatic i ce maki ng apparatus acc ng to present 1 nvention, the

pl ant c L r. supply. tank havi.n a .main CH% er and an_.auxiliary
chanber (ﬁisue%%g§§f%§ %%deg% '“5%/ ‘H&@gew tcﬁs"?iqu?%FBr‘ﬁlP% raﬁgﬁef SB’F‘F PITHPR an

i ce making trgy faqr nerating ice therein, and a feed punp for punping up
water & g?‘%’agi%?dtlﬁé"hg € AERE iengaeres lardedand )z spgol ¢beys thercasing disad
supplying the water into the ice making tray, and a capacity of the

auxi | i afy/whichrthe npper borecpartioreis fouped gnd iankhicls thertebihg hadgdea s landmt abofet he i ce
making tray, so that a quantity of water flow ng

-9-  t htlreecasing lianges. t he smal | hol es provided in the partition plate is
smal l er than that flow ng out of the auxiliary chanber, and for this

reason, a quqmﬂetr%fef@fre ﬁﬁhﬁﬁﬁe@&ﬁwﬂ{i&fﬁ L{lﬁﬂm’i/ id Cﬁ’flfg?,iijeﬂgvel &iﬁ»éa at a

substantially constant [|evel. e auto Icrce

appar at ofding to th present inyention, .a feed pu is driven in the
rever seagiﬂfeg%t {oo npgﬁﬁé%&%@%é FISPLIs [Qwers °m,angéelf?§§ﬁy C@E‘é%?qdrp TURRE Wher e
power supply is disconnected due to a power failure during operation of
the f eeancge 1€ Gasingrheadeprioroto lowering and landinigoef thetoasing hanger\therein, asdppl y
tank and the .ice nmaking tray, and a quantity of water can be supplied to
the ice nmaking tray at a substantially constant |evel, which nakes it
possible to prevent a capacity of an ice naking tray from overfl ow ng.
Wth the automatic ice maki ng apparatds according to the present

invention, the plant conprises a water supply tank for storing water
provided in the well, an ice making tray for generating ice therein, and a
feed punp for punping up water in




the water supply tank and supplying the water into the ice making tray,
and the feed punp is driven in the regular direction for a specified
period of tinme and then driven in the reverse direction for a specified
period of tinme, so that the space therein can effectively be utilized, and

wat er does not.remain in Lpe. between a . supply tank and an jce
ki ng. ¢ PagPeoh SRtvaNe Sualt Ridiicter BNEA PEFHFE FEIng AOToIploNersh B, g

cont am nat ed. ) - 10 - Wth

t he aut orféleasablyceonpested g the ppneaend ohthespenlnpllowinglowering sudhlandingeftthon, t he
feed punp is a self-primng punp, so that connection of wiring is not

r equi r ed casing hahger\ibdrein. sTheptupingelrdnger basgfatsagéweayst whiol, wWohdahditg fof @lie t he
well, and a quantity of water supply into an ice naking tray can be

contr ol | agbing GRAgH: REthiPiHR SP?&[ hrRGhlighed foRoAREtioH Wwith Mssagdvi8meAHERn i ch

makes it possible to sup water into an ice making trdy at a

subst anti Vi %&H P { t e i c.lce making
appar at uss.ggézlctglr' I ng%t’tﬁéﬁ f%n?é?&ué% e Ffa?ls'vteo\r?{ri %?#1 tlado?ﬂ%h&ﬂgﬁméy% and a feed
pi pe are connqcted sinullaneou$¥¥ when fgf wat er sgg%%y tank is installed

in the wel | FBATEYdERFe Hith gus emPPdiment pY thedgvention, fretheselbas ta Bk and
a feed pipe can easily be connected. Wth the automatic ice
maki ng apsedused thraughoa éhlhﬁmﬁ-%)tfﬁ@ thysustage)ithe sepend tisen is igmoyedandusglacéd om a

soft material for covering an opening section of the feed pipe is provided
when t he tyuchigh presgirg productidrimset evhichpis pewered onmtotand o¢lemsable dohmecesictd thé her
which nakes it possible to prevent foreign materials fromconming into the

feed pi pexpgam&cabmetspoa,r %&Mowerin%yafnﬁ%hdiﬁé‘ﬁpmfertﬁﬁmg%ﬂ&r th@eke M t he
pi pe from bei ng cl ogged. th the automatic i ce maki ng apparat us

accordin qﬁéﬁg i -qunp g j ion

pi pe co%ﬁgg?ggs%gﬁt e ggég%?%glis %%%@ggﬁgﬁg@%mggﬁéyggﬁﬁéﬁép§$ﬁ#%%eI in
t he water, |y t ,1.5Q0 that., even if t wat er .supply tank is
ot ached PTG ERY: hfing, RbipeSVEE aoamh for HRURERRET BeotPRE it of | ng
fromthe water supply tanpk can be suppressed at a m ninmum |evel. '
W th the PASTRERHEY mepnsain the sprpl ypphe sopduitleading i theryrfeee  present

i nvention, the water supply tank is made from a transparent material,
so that a quardniacsorddncearitly an altarhativieeembhodiraens oif yhe mentioan whessin thebwell
checked. Wth the automatic ice maki ng apparatus according to the
present iistergroduced @t whé gubseVievelgauQkristhiad tey | isldowerdd sotel dnd felgakanlyg oOf
the well provided on the partition wall in which the water supply tank is

i nst al | eGonsdetdd ! the ufipedtnldiof 1B sp6¥l F5i1dwing rEé‘mmyﬁto?ru’:hv?_'lsltf\%l;'l|1;§fe§sﬁ1%kdr‘ﬂﬁﬂgeaSi ly

be checked with a | ow'cost configuration. tthe automattic ice

maki ng a j . h esgnt invention. . .the plapt. conprises
o vt or gt fiid BndE OF leiding pafer JAHEE Y spb bl GMbt it e SRR Rer i .
a punp installed wthin the water supply tank for discharging wate

Stored i MREEARCREPEIEY 49 Bl POPLba CRRRFclo bogy hRviRg RasseecHay mARsAhetai B8 uni
installed outside the water supply tank for driving the punp above, and

t he driv&onggetingdhe yppes end pb thespopbpassadewian gnaahe withumeans @ vahee centenileduppl vy
tank in a non-contact node, so that a user can freely wash al nost all the.
pat hs f opassagewayinpthe wreej ncl udi ng the feed punp, and as far as electrica
and structural aspects are concerned, the drive unit has no connection
with the notagp; Sil i can
e e Th thePdtewin@s, Wikirsin'1fk@ $ORrenes Slafaciidae Lkéd‘ﬁ%@hoh% dEQi*gﬂétsv a

t he auto%igigggpe maki ng apparatus according to the pr esent

i nventi on, & orque is delivered by providing a nagnet in the punp
and al so provi di ng anot her nagnet provided in the drive unit at a
position opposite to the magnet provided in the 5 punp, so that a notor
and a feed punp can be constructed in a non-contact node, and a
safety and high-reliability device can be achi eved. Wth
the automatic ice making apparatus according to the pr esent

i nvention, the drive unit is attached to a tank 10 supporting neans
provided on a wall of a refrigerator or in a refrigerator for
nounti ng thereon the water supply tank having no connection wth the
wat er supply tank through water, so that, because the notor is fixed
to a tank hol der so that no water around the water supply tank
reaches the notor which is an



15 el ectrical conponent, a poéitioning bet ween the notor and a

wat er . supply tank to be set in the tank hol der can precisely and
easily be achi eved. Wth the automatic ice nmaki ng apparat us
according to the present invention, a water receiving section is

provided 20 _ between the water supply tank and the ice making tray, and a
di schar ge porFiggre his yemtiaalgectinngb vieshefembeap drilling podsompletion apparatus

di scharging water into the water receiving section is allocated above
t he maxi constraé¢ted in hazorlanvd with the presemn imventiomang shawingascasing headdrde@s under
an upper edge section of the water receiving 25 section, so that water

runs out within! €orRkeRr AbudimFindtalE8h Y onductor casing at the subsea level i
- 13- port when the feed punp is stopped, agnad a? Sl% ﬁga seg?réatciasnlggwater

aut omat FEREE TGl Rifinfhe b ol Bl TanbE R HeREE ¥ sWhuce sosing rioe WA, on. o
- encl o6 ROnRtROT A B on casine hinger Bpded g Biechere of koSt

therein, so that a user can clean even the internal section of a feed
punp.  casing hanggy th suspendsatpraduction asingekling) vathimthe sigfase wesidgngnd @ t he
present invention, a filter is renovably provided on a punp 10 suction
port pr oelatively lowt pressus] Brgesdipmeter Helting riser tehmivablydhistalled on the gpperregfiuse
that may | ock the i npel | er section can be prevented from reaching

t he i npebf @ cagiagihesd; and the filter section can be cl eaned.

Wth the automatic i ce naking apparatus according to the 15 pr esent

"o 0 ¢ o FiaBtAa GRITH bASE e LA RURARL! ADMoAPR I eppacansUififhedS] O @

wal | of a refrigera Inare erator I'ng € Wat er

supply t her eon, and, a.posj fi.oni.n an for, fixin osi ti,ons of
t he wat e?féléuglbl??p?%m@qvﬁl ?%ﬁ’@éirhfmg ns%i%t‘ﬁ%ﬁgp%fnﬁéﬁftt{l%f’ #88i ng t he
wat er supply tank 20 thereto, so that a step-out, phenonenon of a nagnet
does not lowering of 35peql sysnended from a high pregpyrg production sisertinte landedrnositioy
apparatus according to the present invention, one edge of a rotary
shaft of omthewmgper snd of the casingtha#d;y supported by a punp bearing with the

ot her edge 25 rotatably supported by an inpeller, so that a nunber of

- 14 - conpoFiuiss3AN8B, aid ISseveital sdttibRaldbewe 35 &per, intermediatdldnd t he
automatic i ce nmaki ng apparatus according to the present invention, a bank

section @RglortifiaNof aPQ%‘mi&@%ﬁ&?*gc e B! Béﬁgbw ethbod{rhédt SofOthel NE

partition wall in the er al tion is provi around a peri phery of

ot 1 ol neiP BB R e R SR el BB S P B R

flowi ng i.nto i

e_plant. Wth the automatic i ce nmaki ng apparatus
accor di ngSF (9f:1{i%2‘°‘p§%‘§éll?9"? theepoplo gnd Jowering:of 2 SAgistmeas teae; Intp $0FBCinn r e
peri phery of the groove in the well provided on the partition wall, and
| ar ger t With the ypper god of dbespaoktand showing the shoge of the mbing hepgerf eomnetting wat er
supply tank is provided in the water supply tank, which nmakes it possible
t o coverwithealyaponasitbdylassagewayyif \thdlired &5 tatprodietici may e tomrolfedanitieg i nt o
the corner for the water supply tank. Wth the automatic ice
meki ng afipaadfevd; according to the present invention, a water |evel display
wi ndow enabling visual check of a water level in the water supply tank is
provided in ag. U r s ion of the water. su t ank o that, en if
hater dr ops. EieutHRenif 5% efncal prenRNieus Btk Bk angSut Bicy o
user can check a water |evel at a boundary section between a grqup of
wat er dr ¥Paraiiaqcprling fosthe alternative embpdiment, of ther invention; stherein@dRng to t he
present invention, the plant conprises a partition wall partitioning a
space in a -15 - refrigerator into
a plurality of storage chanbers, a well forned on this partition wall and
accommodating therein the water supply tank, and an ice making tray
provided in a storage chanber different and separated with a partition
wal | fromthe storage chanber with the water supply tank provided therein
for receiving water supplied fromthe water supply tank and generating ice

therein, so that a space therein can effectively be utilized. Wth
the refrigerator according to the present invention, a bank section is
provi ded al ong an edge of the well provided on the partition wall, so that

a spill fromfood or the |ike dropped



onto the partition wall can be prevented fromits flow ng thereinto.

Wth the refrigerator according to the present invention, a projection for
“positioning a position of a bottomof water supply tank is provided on the
bottom section of the well provided on the partition wall, so that even if
a space__between the partition wall apd the water supply tank is generated
and a SFiS%IA g dGnierybies hages s berailandedis theoph aad tedkeh RESTICE Refuat or
supply tank can be set easily w thout any inconvenience. Wth the
ref ri gehas beenaremovet] frgmt the mpperandsitbe spoodandomhigh prseure produatidme riser
conducting nmeans for conducting heat-froma cooling nmedi um condensi ng pipe

provi degha® bediloegRl nes feldukatilé @onmktibh twithnthe@lpper end 6D iHeipdoln@adnablee wel |
provi ded on the partition - 16 -

wal |, s ré&%ﬁoﬁ%ﬁ%ﬁf&kﬁf@fa&ﬁ& W{hgrsuﬁ‘i&?l y tank does not |ower because
the corrier tTor water supp tank 1's ‘always "heated by heat transferring
thereto along..a heat transfer conducting tape. Wih the

ot 1 gerat or LIEEBSAH AGbSaHend) RSk AF Ui hpeRfs s secp glong BPRFISE S ng up
the water, supply tank is provided near the well provided on the partition
wal | an®freibeniigsdoridsandirned ON or OFF in reverse synchronismto the
refrigerator, so that, by re- utilizing heat fromthe condensing pipe for
war m ng -up t agumaibeds a deveipped tiewlof dimalinterfase hgtwekn dre spepl anddower endefat er
energy-saving can be achieved. Wth the refrigerator according to

t he preskdtornestonht e lower @ OF tHOgdeRsf Figl3 AS butheipiatiuefién e@lof Fig.4Asar ovi ded
in the bottom section of the door body of the refrigerator above the well

provi ded; irst. L . : | a@d 1 j ome

Nt o e ool bRALh Lni00 S3E EigF sh? BhoRl cobiouithy berdeln B aiehala s 0n be
pr event e%&?ﬁkQEing frozen, and at the sane tine a spill fromfood in the
door pockel can Ye prevented fromdropping onto the water supply tank.
Wth the refrjgerator according.to,_th resent, inyention, a coql air
shut-of f oart KBICEIsEnge GNP it AEBLE AE HsoaovEid5Prriet Kapiagsh coRioguEoF n ¢ he
bottom section of the door pocket, so that space between the door pocket
and t he hausiag 2§u§>§hoyvntiarﬂigs.lgt0f‘btm’e@insmleé ondhe uppes ehdiof @ ponducter gR¥in®y usi ng

a packing, which -17- makes
it possicatending iktecthe wallpandgolpve awasing headpl lantiedthemin to suspend aasusfant |
guantity of energy. Wth the automatic ice maki ng appar at us

accor di R@sih® 25R&ithin the cdHd@SBP tasdinl/ € Mdre PartRuRSly hicBNANER 4FW0 thef Wad is
positioning in the 5 thrust direction as well as in the radial

directi j V] . i L. : ﬁgb@ QL C vi ded
inaf eg%gﬁﬁ r?‘%wih O Seat %%én éhr? l{el:'r'ilgfgtlgi znoaggfeb?zlln% or2 %ﬁ%ﬁé ?r}llg)é#%?ng t he
positionin neans .i.s._ provided on a water supply tank, so that the
eed puigad 21 has been Iouerd ifto e copdision kU RIaFER QoY Rrasdre, laige

Wth the automatic ice nmaking apparatus _according the present

i nvent i ¢¥ArBstendrillipg piserridl kaving 3 pepngcior Afeandits lmies and epleasably corpgsteddpti al | y
the sanme as that of a discharge port is provided in an upper section
of a cagshegpperend of tedepd syitable driltingitdodloare of courseilowered anditaiseddhranghi on
fromthe discharge port, so that 15 fluctuation of a water flow rate due

Lo presenespddl head andriser to and Honiiiaivell bobeldiriey WRlEIllisg pRlgyaniat € 1S
stabilized. O her objects and features of this invention wll

becone d ' t I | d .RL1 QR eto
the ac R Shiale0RP 27 Wiy B8 CBitrhd I RREkdaRd I 8 PRl A

| NVENTI Fi.g. is a transverse, crposs-sectjonal .view show ng a
o 11 gerbi 04 aRd fausdlides hasmRal] SHERRCHORPE B AA St When 11 g ng
apparatus according to the present invention is apglied; 25 Fig. 2
i s a crosersapaided positionpesmitsithegloaver znd ofrthe tser ¢@ be lowered onto the upper
REPLACEMENT SHEET - 18 - nmaking
appar atus according to Enbodinent 1 of the present invention;

Fig. 3 is a general view showing a control board applied to Enbodi nent 1
of the present invention; Fid 4 is atine chart show ng
operations of a feed punp according to Enbodi nent 1 of the present

i nvention;




Fig. 5is a flowchart showng a control for an automatic ice making
appar atus according to Enbodi nent 2 of the present invention;
Figs. 6A and 6B are cross-sectional views showing a refrigerator with
freezing chanber in which a position of an automatic ice making apparatus
to be installed is changed according to Enbodi nent 3 of the present
i nvent i oend of the casing Beagl to7dispose the upner gad lowm decking Redrawhedoddng tibgnat i ¢
i ce naking apparatus according to Enbodi nent 4 of the present invention;
Fig. 8 i poditiérisrappesiergrosvesvibogt thpdowes emsofothe aiséread yppependiof thediasiggt o
Enbodi nent 4 of the present invention; Figs. 9A and 9B are views
each SMOWERO Wheh Ml ifisdBhaild, oSeh kikg DIBIOMBE Bbreddf b lob@Rarbed 1 Nt o
of a par

t he wel | itironing walI' accordrng to Enmbodi nent of the present

i i on; . Fig. 10 | J i i |
e O e ng O o RELRDES b e BB PPV
1552 CTOSiacEl ongl e Sou g, o VLS SUPRLYISR ceried g o

Figs. 12A and 12B are perspective views each show ng a water suppl y
t ank accof thermiset to bhtengaged withrsealnusfaesston; the ends efithe aligned bomesoft he
tank is full of water and when the tank is short of 5 wat er ;

Fig. 13 it fiseea0d 2asijchéadnal vi ew showi ng an automatic ice maki ng
apparatus according to Enbodi ment 7 of the present i nvention;

Fig. 14 is an tﬁﬁh%@:ﬁ%\b’f%&ﬁ%@oﬁk $RGid Rfad)fa fubface tRsing handdr@galy on of

Fig. 13. to 15C are cross-sectional views showi ng a

feed TowdEIRnR%HA b A &9 a%ﬁﬂgg?? .tthe7b§% Jfe ?:é%gf Bead BY SpeRY the

Fig. 16 is View show ng a contro ion the punp accordi ng

to Enbodi nent 7 of the present ipnventian;, 15 i 17, i 5.a4tlme chart
show ng 6\3%?%&?36'&8 deusfqggecfggae%%mm the copdugio© gq 85-En‘?tﬁo"§f‘%§h‘%w“7 of
the present invention; i 18 is a perspective

2Nt | | . Fig. 18 cross- sectional
vi ew show Hig-hna casing hanger 3¢is thenilewerpdiiptocanddgaded: ansthe hapRer ??ﬁ} 6

Enbodi nrent 8 of the present invention; 20 Fig. 19 is a
per spect itheebore el théhcasingchead tastspead ian innsr productiomgidingy22 pyithin thessusfeedr di ng
to Enbodi nent 9 of the present i nvention; Fig. 20 is a

partial cagss 28U waIRknywh '\ SOt hetgiéduction cadityg bargiet cariries anaksentply
apparatus according to Enbodiment 9 of the 25 present invention;

- 20- for 1°W§,§§g g{‘m%ﬁe la%lﬁ%r?gﬁtaﬁé beffekh WhangkL A S RWoRE of tHeS@Eing HERd

according to ment e present | nvention; FIg. 22 is a
perspectiyve gr.oss: sectional Vi S j : I6 4l Nng
Dopar at uds S BERRETEH. stonal Al EklsR boBhsemepy ik MR of o Fealek

Fig. 23 is a perspective cross-sectional view show ng an automatic

i ce maki hgldipg HrdoWsWHBBIDEiSEFS 0 Enbodi ment 12 of t he present

i nvention; Fig. 24 is a transverse cross-sectional view show ng
an 10  aut omtibularberavprotastpradfaaiscthen layeasest it thetboreabhihgicasing head for

the present invention; Fig. 25 is a transverse cross-sectiona

Vi ew shoviaiting6n the uppeferidafthe rodietion kashey hynger aid cardkescsnitdble gndchanism

Enbodi nent 14 of t he present invention; 15 Fig. 26 is a

tining c ittt bHEs . EhiptetichCof e Ballin
appar at u?ﬁfﬁg%%%%gg% 0 %o%?ene%ft 9%4&%?@ head elr“nbtejﬁpr espg?]t i ?wenti on; ¢

t
ki ng. aa AL ARG S O BTN (et Deimfiihe jov ey BB 0

Fig. 28 i ti i how t |y, tank di
ig is a perspective view showing a Wanedrotstlﬂg%aging%ggd.zg » according

t o Enbodi%feiet bertgved mathptheconneqtor, kgt Yngae © a
transverse cross-sectional view show ng the wat er supply tank
according to Enbodi nent 16 of the present 25 i nvention;

-21- Fig. 30 is a cross-sectional view show ng a nethod of

formng the water supply tank according to Enbodi nent 16 of the
present invention;
7



Fig. 31 is a perspective view showi ng another exanple 5 according to

Enbodi rent 16 of the present invention; Fig. 32 is a perspective
‘appear ance vi ew showi ng t he automati c i ce maki ng apparatus accordi ng
to Enmbodi nent 17 of t he present invention; Fig. 33 is a

cross-sectiongl wview show ng a feed.,pu 10 ceordi t.0, Enbodi nent 18
of “the: pr esent AUBh Hif, A dofnectsr 334t e 1oer end S sbodl 30iid IOVERRLIFE

vi ew show ng inside of a casing for the feed punp_ according to

Enbodi nesannegioss Withethe upper gnd of(the jcasiagthieas; The spool is imrityn rgleagably
appearance view showing a refrigerator with 15 freezing chanber in which
a conventonmected by peconfieczor Hutbahmidwer end of aihigh pmeksungy sayall alismater drilliagpl i ed;
Fig. 36 is a general cross sectional view show ng the conventi onal

type of Asroyyat Bethi @andBedts Y ﬁarl?@r Mb¥be generally of theFiathe c3hsthfztion d§bae | ed

cross-sectional view show ng a key 20 section of the conventional type
of auto 1aC. I Ge i.N at US, : j .38 4.S: a r al

Vi ew shg@midrﬁlgﬂa&cggﬁrdgl g’bzc)haer ?%gglggizrﬂ?’ léﬁnnectq[rhi':ez gtl)frf;e\/rgiﬁ? P %ﬁ:%dyt 1fpe 0 §
automatic ice nmakin ar at us: . .Fig..39 is a tine.chart show ng
operati oRSSIESPREs Fhgd T s bodiSle form satpuptiaty NS RASRFYAY eUB R A B%ar d |
an exanpl e based on, . .-. 22 - the
convent i #h#ill hecdnsenibegyto follgw. Thus, as shoyn, geeh; congestprrincludss @ nosegllng

anot her operations for a drive unit and a feed punp with the control board
i n an exexpahded loclsing ring whiveh, wdwen expanded; [petmitit td wlpwered dVESERUpFdr@nd OF THE
PREFERRED EMBODI MENTS Description is nade hereinafter for

enbodi megf theasiap teld or tHe pa6l, Rk 5 Bdse inlaehd, 1200 nibvell byed ek g ihe thee
related drawings. Fig. 1 is a transverse cross-sectional view show ng a

refrigerghpin ﬂo@iti\@ﬁisﬁgwﬁ‘.” automatic i ce maki ng apparatus according to the
enbodi nent mg the present invention is applied, and Fig. 2 is a transverse

Cross-section vi ew.showi ng..t.he au tiG lLce i n R r ceordi ng
Lo the. embod AR FGHE AR 25 SeLHE s I THeiet BecR SRty « AARRY HOREE0T )
with freezing chapber conprises a cold chanber and a freezjng amber 3
pr ovi ded?%HEE Tth sused B the, lziBs 2ng o T RQFUANS SR Fm%ﬁslkg%m&n of 3»5
provided in a well fornmed by bending a partition wall partitioning a space
in a represgprinventionnt Morehpartiotldrlyhthebspoobhasa bore 49 ag evalhas amagnlaeged3,  an
ice making corner 5 is provided in the back space of the raised section in

t he freezoumterbdwardoes 4 B agitkowat efld tlhéshe bshen the spool is Meunsddoomthe mpperend?, a
wat er supply tank 10 is attached to inside for the water supply tank

corner 4oPihe\dasifg hei 2NformPah hﬁ%ﬁ“cd&ﬁhﬁa&nﬂ?ﬂ&é tré| QNP edl i@ ed Bamgetéther eof
into the cold Chanmber 2 and the freezing chanber 3, and an opening

section j . . . - 2R er
section (b) cttﬁreo u&/gtﬂéercassﬁlgpl}e?d t é\r? kpri‘f}o}lssly g?sggle)%d’t%l/e gore 3% °f%%8%¥e§%2 aving a

vent hole.34 haying_a small dianeter wth a cking 1 rovi ded

bet ween ?%éec%%ea‘gmeg}% theSpogk s é*ﬂ\é\ffq'i%the enlarg%mgtpr f SP™ s ur i ng
a specified quantity of water forned 5 nmonolithically with the water
suppl y t %itkin thejcgsipg d¢adied i nsi de the water supply tank 10, and an
openi ng section of the auxi liary chanber 17 is obstructed by a pipe
unit with a The spoaclalsogh®314 tubobai cexcenbiohvéd rat tikse lpwereend iwhicin éxtehds
auxiliary chanber. The pipe unit is formed .nonolithically with a

fI ange a&mwal%l;aﬁn&ﬂm@béﬁén%fﬁh@é&k@ Head Boret b6 vEOBR HoRDprofeide 28A0And he

auxi liary chanber 17 and partitioning a space Inside the water supply

tank 10 | in_ch r nd auxi Liar a r . 17

packi ng %%aﬁaﬂn%%lgaa%ﬁ%&guggtrébﬁ%a:l%}:ﬁ%]eng%&g ﬁ‘&ﬁrﬁ%@%ﬁf the casm; l'éeua?ti on

pi pe 13 sucking water to outside of the water suppl 15 tank 10, .an air
vent 14 meighseal riggdeis garaied oasthe lgveer £8d of the enlarged lawsegiend ofithedors PEm t he

mai n chanber 30 of the water supply tank 10 to the auxiliary chanber
17. The suction pipe 13 and the air vent 14 are communi cated to the
out si de of the water supply tank 10, and an activated carbon water
purifying filter 20 23 is fixed by §sing afilter fixing menber 33 in

t he side of the main chanber 30 fromthe snall-dianeter hole 15 of

t he - pipe unit. Also, the auxiliary chanber 17 is forned so that

the capacity thereof is slightly snmaller than that of an ice maki ng
tray 27. 25 The suction pipe 13 extending to outside of the water
supply - 24- tank 10 runs

above the water supply tank in a state where it



does not project froman upper surface of the partition wall 6, a

wat erway turns to |ower direction, and is connected to an inlet pi pe
22 f ixed to the partition wall 6. A packing C1 is 5 attached between
the suction pipe 13 and the inlet pipe 22, and a latch 20 for

i mprovi.n ang%ion of, the three to_each other ii fixed to the inlet

pi pe 22 WeEPeS) fecsenlably epgagingseal surfagesen the opposgd erdsf theskoresof the hsadie of
inlet pipe 22 of the suction pipe 13 shoul d al ways be located in the
upper si 2wl speghwheretheecoanectan 33l is moved tooiked ipositiomen theheasingt sadsuppl y t ank
10 is filled with water. - The reference nunber 24 indicates a

sel f-prim ng huBgofdahice with theSndvel )i‘s'_}fwtsV\@Eﬁfe presemt idRntiv@t @k speBPhay t ank
10 to the ice making tray 27, and a self-primng punpis used in

this ' j : but if
\o'* pagtTRgaRse R k05 BV BB Dbt
supply tan becones easi er, pi pe 25

K, 10 1| d A -
ol ded wiRCR! 5’9tﬁé§?%'$‘f%$§£ﬁi1§ﬁ{$é§g@% PATRETVA JOEFTP é&evgth%ﬁl e congshe Food

Sanitation Act is provided between the inlet pipe . 22 and the

sel f-pri# lgdingrip axenduin a3 maynisdyn the copaestoradyifpr extension alpeg thessfar ge
side the self-primng punp 24. Wth this sub- pi pe 25, vibration
gener at eof thy risaetosesinheqd with swjtablerqon2al apparatus at the ewéace devel.r om bei ng
delivered to the inlet pipe 22 and a di scharge pi pe 26. The di scharge
pi pe 26 is coasatbatows it Fe.2, anothes plssBpdvayXhednd Jahextahids GricHigehs st and
water is introduced from 25 the di scharge pipe 26 to the 1 ce nmaking

tray 27 4Qaah&q at #sd d with 55 in the bod tor 31 Iéadis
freezing charrbeF'11 13. heeni nvlwet p%is?oggw%,meéﬁ%- p%npee 205,y gncgn%?cs%rh%r ge m%i pe 26

penetr at h ti gl 116 [ onnect ed eagh ther o.forma
supply p‘?’pé ‘%nni&?{] ?ﬁg“géj&gge°f‘o?‘°gﬁ%p|%§ﬁhé %eec&or P%d)yt’ he eC(L‘o kf[h&g otf ray 27.
The ice naking tray 27 is fixed tq the artition wall 6 wth a gear box 28
provi di nBESRee AKiBSAEs Sthoksnds Teterally oo SRIRP 78 W%Wﬂ?‘ea%&%aéﬁ&& Png the
ice fromthe tray. A raised section 29 provided on the partition wall in

t he si decydinder pleonnejorciafols operating thencanpring and Sws wmavingsthejlockingiking @£t r ay
27, and gear box 28 are superinposed to each other in the right and |left
di recti othe cannewtdr 3 b between fopeneelr and alosell pesitiorsnin rbmmsé he thevapply angpl vy
tank 10, ice making tray 27, and gear box 28 are superinposed to each

ot her i nexhagst'df@emdidsdufdel of Pre@tte ARdAS anelftom &R dodrbhBovstid. i cal
di rection. Attaching the water supply tank 10 to the water supply

tank corner 1 i QM@Q | : nk 10
and then set mﬁuﬁgg‘g@gﬁ?”%‘%ﬁ% ng %rlp Asgérggwtraggne\(é@%/gq msq}g%%dtahg wat er
supply tank 1Q. Installati,on of the water suppl tank .10 i s perforned from
Che” uppel ciomBiett Berephaf Bastaervon Tegep 6 Sy beFhOf (oRRSEY Ly #HEn
installation js executed, the suction pipe 13 fixed to the side of water
suppl y t%Rterbored to gsgive@ segl sleeyanbridging theyggrebetpeen shem, agdianetheasedlt i on
wal | 6. When the suction pipe 13 is started to be inserted to the

i nl et piglesveZxtentieddvamwdrdy0rdm pestagewdyhraedns|56tof thepgppe2cimetos frrdluidlyc k

agai nst spring tension of the coil spring 32. The

- 26 - com@bdtig Withthelppep 6Rd 9F ﬂﬁsgés eRag hdads 64 In fhexQbol.n AL hRtdIRkAt  pi pe
22 to provide air-tightness, then the latch 20 goes over a stopper 19 for

t he suctj: 0Ny . ' [ j ' [ 22 in
the axi o MRS chiiafty e Biet, Ky MUEB el B hppd Wophotiod (TS AP
installed jp the water., supply tank corner 4 which is a wel] ovi ded on
the partieRlzBlY cRRaEiedvitha e s B it & CRUERDRR icthe JmBereand of B8RO Oher ei n.
For renmoving the water supply tank 10 therefrom the reversed operations
to that described above is executed, and the suction pipe 13 and the inlet
pi pe 22 are disconnected fromeach other by renoving the water supply tank
10. Next, a description is nmade for operations of supplying water
fromthe water supply tank 10 to the ice naking tray 27 The auxiliary
chanber 17 in the water supply tank 1®is filled wth water when the
automatic ice making apparatus is in the stand-by state. \Wen the
automatic ice nmaking apparatus starts its operation and goes into a stage
for supplying water, gears of the self-primng punp 24 are started to
rotate with engaging each other in the direction of water sent to the side
of ice making tray 27. Quantity of water in the auxiliary chanmber 17
decreases in proportion to a rotational speed of the self- primng punp
24. However, in this step, the quantity of water flowing into the

auxi liary chanber 17 becones less conpared to a quantity of water punped
out fromthe auxiliary chanber 17 by the self-primng punp 24 because the

. o




-27- into the auxiliary chanber 17 only through the small-di aneter
hol e 15. The self-primng punp 24 is rotated until a water | evel
in the auxiliary chanber 17 lowers to a |Ievel substantial ly
close to zero and water does not remain in the 5 suction pipe 13, inlet

pi pe 22, self-primg u 24, an . discharge pipe 26 t.hen

rot at i onSb#s pﬁgﬂsog& F%@?%&PW% of the ingigr I%greS[ O “&gég%ﬁﬁ?%aﬁ‘g&‘es‘t?ﬁa y to
the ice making tray 27 is fini shed. Description is nade for
thi s opetueughntbpupperconesctasdodyo 10 Fig. 3 and Fig. 4. Fig. 3 is a
general view show ng a control board for controlling operations of
the sel f - pri nAs@lspishpwR4n Fig.2, the fowkrfend.of4hé passageway meéanstSOtinghesgpaeoll n Fi g.
3, the reference nunber 50 indicates a control board with the

sel f- pri RasWlakitalihort 58 leadiflg tihe HoReinPB¥SHoct ladl thud!ith thd vegidalBeilgsheliher et 0,
and is 15 provided in the refrigerator 1 wth freezing chanber. The gear

box 28 d?%rg%%eaiowgﬁyzslyotnsizo{fﬁe §£6Ul?9hsi)v?itllf g@%&sﬁﬁbeﬁf 3" f3l6w, ﬁx’fgjerfables ifoit

is detec hat a quant Ice1s s wat er supply start
signal i utputted.fromthe control, hoard 50. en, the water
Supply s wEr AP e TRt Lo, o iornagied thegpgh B Branetricnt efe
self-primng punp 24 is switched from OFF . state to ON state and the
ON st at eapmilagespaces betweendhe easingesiring 29 andya tybing siring;tpnbe lowgred 9@HURRE ¢ he
self-primng punp 24 is actuated, water in the auxiliary chanber 17

i n the whamger snipphe/well throughathie wisllhead bawskegd by t he sel f-primng punmp 24 and
is supplied 25 to the ice naking tray 27. In this operation, the

auxiliary Following drilling of a smaller diameter bore hole i2&he sulseanipll, al Boreecones
enpty, but water comes into the auxiliary chanber 17 through the

smal | - di PR ﬁ\fe:vg BER 8 lrerloed torf \Akin BROGHe ofBEL $H08N A% t%Hiﬁ;g'ﬂaﬁééi

of
chanber s fi th water again. Then when & quantity of ice is

short agg} the,sel f - rd m t i plied to
the i co- RRSTIERT &ouerel e itrisRe A50INE Bt 518 Sonee SR IPELT
As descri be bove, wih the aytomatic¢ ice kjn apparatus. according to

t he enboﬁli’%’gr@ or PRt 'értésllgn]@gfﬁi\/%tai %W,‘-‘fdef %2 Ha rs@ggﬁpy&%‘ﬁﬁ@iéﬁ%
installed in the water supﬁley tank 10 forned into a well provided on the
partiti onrojgater seeve BRSawas landed. ppdubing stringebZ eonmigeted 4o khealover sad g e si de
of the partition wall are provided in the sane plane, so that a case
nmovabl e tubimgbhngtris tisrowered through thb@rdduction easifgaltmged for kespendich eftairber 2,
namely on the upper surface of the partition wall 6, thus the full width
of the cealdduetigiTeind@ting 20f HRpdrd¥e liblerbirbhi Z8ehling Mestanishe 6280RSdakH€] | ON
insures supply of water at a constant rate and the pipes no residual water
at any pg | ) . 1.90; ] ] insi de
thep; poaodlit 5 MePEnd o bR BRRE Rir Biling 38 WiPorE B WALAORE A R
supplied,tq.the i Ki tr 27 a a .constant. r .. Because the
edge sech“gﬁlgo%"’f@gr gzt?eaﬂb‘ﬁﬁ g%d@ ppgt %&B%ﬁea i?%ﬂﬁapﬁﬁgag}‘%aélﬁé e%ﬁm%lft ached
to the water supply tank 10 is |ocated above the water |evel indicated
when t heabgatdhe kange for logking Epgagement with the gneovesiathe berepfithe speel tofold,
supply tank 10 is renoved during operation of the self-

- 29 - fhel tubing hangyr dddvrawithia the spéd. sucti on pi pe 13 and the inlet pipe 22
are di sconnected fromeach other, a quantity of the water flowi ng out to

the outside ofyjolClaM@he’ scalifP| dnd ftkinklof ¥k Rfbing HAREGSREHlagé, theMppefUm
| evel , which nmakes it possible to prevent an accident where flow of water

gener at o6 mrcion o BR Fle-2 MySehsd lin 1R SonOF S DRRER ro e RARARLIRE Bt D O
g y g

tothe refrigerator 1. wth freezing chanper, so tPat systemwi th a

smal | opBFESEYTR st (Mthistime dhe well imaycitgr be prepared fof Pf‘aﬁ‘ﬁé‘?f&ia ¢ 58P t hat
in Enbodi nent 1 according to the present invention as described above, by
bending the partition wall 6 so that a well is formed in the top section
of the partition wall and the raised section is forned in the bottom
section thereof, but a well may be foﬂﬁed only on the top surface of the
partition wall 6. Also a well may be forned in the bottom section of the
partition wall, and in this case the water supply tank 10 may be attached
fromthe | ower side. I n Enbodi ment 1 of the present invention,
water is put into the water supply tank 10, and then the pipe unit is set
thereto, but a water supply port may be provided on the cover 12, and
after the pipe unit, packing 11, and cover 12 each are set in the water
supply tank 10, water may be put into the water supply tank 10 through the
wat er supply port. In this




- 30- case the water supplied fromthe water supply port into the
mai n chanber 30 goes into the auxiliary chanber 17 through the
smal | -di aneter hole 15, while air in the auxiliary chanmber 17 is

di scharged to outside the water supply tank 10 through the 5 air vent
14. Al.so, when water is supplied into the water supply tank 10, air
i s di schaevgphastillustratgth andito be destribesl Baconnectionpyithy FigedA i ACtardor production

An automatic-ice nmaki ng apparatus accordi ng to Enmbodi nment 2 of the

present iapwendirfate, ha silishetes ang t6 GofdegitbatiiinRofsectibR twith1Fig 4A and-#Bodi nent 1
excluding the point that a control system thereof is different from

that in Embodigyetfird indRe! d BhiiQthak $ree CT is 16‘@%%5?{0 DHAGERAEB Sopfledtél S
Wthr

enbodi ment of "the present 1nvention eference to flow chart in

Fig. 5. \Wen power |s.Lurned at_first..the.sel f-prim.n 24 is
i ven. 1 1o Chfe iR End BF EF 58] . merasoof ¢ BPmaeeleh 62 FRU o RoHRsP B IEE 2ny
water left in the pi pes is discharged to the side of water supply
tank 10. Prevdeusly describeghapper cqnueeter.ctl leastyipseiae agcily loskingomeehanism Here s
not enough ice therein, the self-primng punp 24 is driven in the
regul ar connectidg i@ dtt tocthe fapperaendpefctheispdolpisrdonderoéd.t iTive Chaistinagatres hassa
supplied 20 to the ice naking tray 27 thereby. Wien any water in the

pi pes  productioflbefe 6y Weshghit Whidheis\woheolled by bifitdblkaldd, intthe teat &y welb t he
wat er supply tank 10 does not |eak to the outside through the air
vent 14 hawiAGndnd 249N n@uﬁg‘éﬁﬁﬁber 664 extends b the RbintEHRRA IBRRE eA¢ ©e" di Ng
to the present invention, even I n a case where power supply to the
refrigeratof 1.wth . -31-

freezi ng%ﬁé%ﬁoitge qogptr?fl?o&%lgpp&ﬁ 811? 8f Blgv\t}é?mg gﬁl grFde S?nfg’tergeo il &}ough thFeasons
during operation of the self-primng punp 24, apd sone water is
still | efthbing sting yvsedly ipferthe ree fhor Brodpsiag thy Héﬂ the subsea leyel ot pjpe 22,
sel f-primng pipe 24, and di scharge pipe 26, 5 any water left in the

pi pes i s di schAmesel seal rihg MSRds srarmigd with a counteshgpyin thealowver engyofdeng
driven in the reverse direction by the self-primng punp 24 when
power i s donnevtst Hoklly &graealablg @ngdping the seal surfacerar the upper enfitofithe spoel, pgaes,

whi ch nakes it possible to al ways supply water at a constant rate to

the' ice nRkieS&iteay comhectiddwithAhS Gppé RRANAG indFig2anAh taididibnateseal sledvep! | ed
thereto from surpassing a capacity of theice nmaking tray 27.

Figs. 6A @dﬁjis@rlri%@m%yﬁﬁ%‘l%@ end 8t chilirteftlole 5 &%ﬁﬂrﬁgﬂés ti’éeeé%xtl ctor withfoW ng

a refri ger at or reezi ng a I NCOr pora erern an

automatic_ice ' a tus installed at, a .15 sigion different from
that Tn SBOURAORE forfRBh Hkabi fe' Stnlipded mer SRS ARl A, i o
6A, a freezing chanber_ 3 ma be provided in an upper section of the
col d chari#ssagewanmeans 50, smuéélgetpamnee%warﬁfé}assssewwménﬁﬁ?ovﬁ eRmgestar 414 ower
section thereof, and also as shown in Fig. 6B, a freezing chanber 3
may 20 be pFimvsedling mechanisopfleaba the loweoend of thedhbing sealdblyrogages tid | ed
chanber 35 or vegetabl e chanber 36 nmay be provided in a | ower section

t her eof . H‘&Mu'ﬁﬁ theN§hodR bBGveSthePlaterdlapdit 58! inetheoiver end of thé @ussdgeivayn t he
storage chanber kept under a positive tenperature with the i1 ce making

chamber Kept' ng i i ve , | ki
eboa morPEa PO e obihfnd dhls witk G Ehfla PRIDAS beBhociibe borey B R 18Ree 1 T1E

shoul d be not t hat the i pi.ng, t sho herei n, connect i t he

et or supBiyPt e and s lower efieyed and fie, 8 Hipigh B Lo Ripele- et Ly
and penetrates the partition wall, and a rear_surface or side surface
of the Sproductionccasiog hangerastwelljas theopore of the hanger28gitself, prd shus witB jh¢ se
cross-sectional view show ng configuration of the water supp |y tank
10 appl i eidwep ehd6f the annuldb withid kife Walt bebkéenahe Rpasing and nebdog stdings) t 0

Enbodi ment 4 of the present invention, and Fig. 8 is a tine chart for
controls 10 according to Enbodinent 4 of this invention. |n Enbodi nent
4 of this invention, the points that an auxiliary chanber 17 is

not provided in the water supply tank 10 and a different control for
the self-primng punp 24 is enployed are different fromthose in
Enbodi ment 1 of the invention. It should be noted 15 that, in the

sel f-primng punp, a rotational speed of a punp notor and a

di scharging flow rate are proportional to each other, so that a
supply rate of water to the ice nmaking tray can be controlled
according to a driving period of tinme by the punp notor. 20 I n
Fig. 7, the water suppky tank 10 conprises a cover 12, -a packing 11
provi ded between the water supply tank 10 and the cover 12, a
suction pipe 13 forned nonolithically with the cover




12, a filter fixing menber 33 fixing the suction pipe 13 to a tip
of the water supply tank 10, and an activated carbon water 25

purifying filter 23. Conponents other than those described

- 33 - above are the sane as those in Enbodinent 1 of the present

i nvent i.on. Next, a description is nmade for operations in this
ermbodi nent. Wrsshawnedh &Fig.3,gamittp] ptessure 43 gupplied Sroaia housingl69 oanhe sideofont r ol
board 50, the self-primng punp 24 is switched from OFF state to ON state
and the Gh &bditfogh pesiabew s mRaiRF irf ih8 donRior MdaPht e Towddd oftietrbe e

making tray is filled wth™water. Then the punp 1s driven in the reverse
directio 0 i.f] eh i f_ tipoe thus the operat) far ice
maki ng i'iggocgarf%rggt eg.ﬂe&sg?laﬁ %ﬁ(sgg%@ﬁg P n?glgﬁ%?ﬁl&pggﬁgg‘gﬂ ‘?sg#o&}lgge t he
sanme as those jn Enbodi nent 1 accqQrding to, fhe invention, so that .

descri pt i%??t?rﬁfegg 8?3?5?5?1‘?{3? tTRRIA &S oRnects W“L manifelding K¥-2 peRegratos SoBsingy ¢ h

the autonatic ice maki rjg appar atus according to the enbodi nent of the
present i/Rvoeutehon thensideaf the speohand] s, with thecoysérpdiametet wé the spoel at er
supply tank 10 and the ice making tray 27, which makes it possible to
suppress cont dterpehéteatod howingemanifieiding iaplatdéscabpsniatd lower passagewhysgmRA 9A and
9B are cross-sectional views showing a pipe connecting section in the

aut omat i Gl qgsr&gii\&aﬁgmr@wio&epm HitBghd tatet:ilqe%emwﬁ'&ag%a% he ahf esent

invention. Fig. iS a view showng a state of The water supply tank 10

before i ' ; N i ded -on_ tk rtetion || . i Fi g.
9B is a vﬁqg%&tsﬁ%\?\} %Qaéte g’? %ﬁAo%oﬁlgéeﬂn%ég elrgﬂesrualégloﬁ?/l?e[rgh?e% r‘é@pec‘ﬁvé’i’{r]. Irﬁe

- 34 - fter, ingerted int he well, provided on the partition wall. In
this enbg‘eiﬁv?relﬁter%fpaﬁagequyeg?eﬁiﬁ aligrissh Widh the,SPogl, BAssagFwaY U riviich leadster ei gn
substance fromcomng into the side of the inlet pipe 22 is provided at

t he conndke upRrer dateral Igg) o passrgevaymeans 7Simeans j the tuking hauger.t She lewanendr
supply tank 10 and the inlet pipe 22 fixed to the partition wall 6 in

t he conf iof passagewvay meansr 76 ingturn chmbvent withtascanttob linelfédéxtendingithrough the I n
Fig. 9, the cover 37 is at rest horizontally above the inlet pipe 22 in a
stat e wheiilfing/AssinPifulsURB ¥ & dsnHdle finosed (hér § AfichidsOnidlg saddky has

not been installed. The <cover 37 is nmade froma soft material, so that the

cover 37 yafie Ebeﬁé)&r?&%tugadius mﬁ)_n pipe 13 in the side of the water

supply tank’ 10 si aneo n the water supply tank 10 is inserted
to the well pruided on th artition wall ich. makes the ace above
the inlet pipe ZCO&ﬂgcﬁlé)&, oﬁﬁgnetuﬁ‘é% quéagegv&gtm Vi, &assaesyay ?ig | 3? pi pe
22 are connected to each other thereby. The suction pipe 13 is inserted

i nto t he 9PF%S; andyFlgsedoby e Uppsk Stsm 764 extending fromy thet Ranetraian andad vakver he
infet 22. It should be noted that, when the suction pipe 13 is renoved,

t he coverwitiin the lateral uppett ¢ral of thyi prasagewry meats 75 maysbe dpened \anid tcboseduby

el asticity. There are sone cases where the self-primng punp 24 is

| ocked badaweestemf768 inthe l@erspenstroe Padsafaws§CR2B. N"The bliRr eAdSIf thosRs 22,
the gear becones disabled to rotate due to being

- 35 - sidipditibdel b ahiRhiAkOR D ROV Sandeldih ot Hagddl® enbodi ment of the

present invention, intrusion of oreign substance to the inlet pipe 22

does not ocCuURyRy h er .Su tank 10 i r ved, whi.ch .make
it possible t(}V @g&%@{%éovgé%%gﬁﬁ@?%ﬂ%aﬁe fzfe?tr%ﬁv{)egﬁgmlc%c@rgau%ep t he
pi pes from bein 6tuck. . Fig. 10 is a_perspective view show ng key
conf i gur SXPBgh a%f R aethasudacesleyel, gnd apen reirigval wEthe highpaessygstdsilling sty t ank
corner 4 in which the water supply tank 10 for the automatic ice making
appar at u$2 witle o catinegtot, castdesaribedeintcofinadftion withpFizs3xt 30, adgh pressurs, low
provided. In this enbodi ment, the water supply tank 10, in the automatic
i ce maki AghnRR@opraliuttiod (ERE 40NDnhectE RO ﬁggér entl {0OhEBIOP! af B supfaek, drfde
invention, is nolded with a transparent teriral, and a water |evel gauge
38 is provided on the wall surface of the water supply tank corner 4
provi ded outside of the water supply tank 10 so that the position of the
gauge is visible fromthe front side of the refrigerator 1 with freezing
chanber . In Fig. 10, the water supply tank corner 4 is provided
nmonolithically with the partition wall 6 by formng the well on the
partition wall 6, and the water supply tank 10 is installed in the water
supply tank corner 4. The water |evel gauge 38 is




provi ded at the position on the partition wall 6 shown in the figure, and
as shown in Fig. 11, a user can visually check it. Wen the water supply
‘tank 10 stores water therein, if a water |evel positions at a certain

hei ght of the water |evel gauge 38, an inmage of the water |evel gauge 38
under the water level is_  invisible because of _the difference of

- 36- having,a cannegtori8}simparcte thesepreviously desoribed.a8 ds dowercendei§ dowered t hat
under the level. I f an indicator such as "water supply”

i ndi cat i ino tré¢ledsablevwahrection withy thesupper|end ef tie spdod  [Adkertheafonnector at theme when
the water level is lowering to the bottomof the tank 5 is provided on

the wat efowepefd of HédChrishi tr%a/omgng tﬂel“eoa?ector 81 haltsei lowe boftdrBSRfréth wWat er,

a user can realize a timng for wat er supply to the water supply
tank 10. . i . [ 0 Ei.gs, 12A and
198, anghich EalREas LANR! for fuidty SERRELAE Rl 887 aff B el g™ 11, |

of water, whil 0 Fig. 12B is a yiew_show state of. the tank

Ui ng. BERer 5P SOB of ty: piisageway mheas 5 58 iG] Biecpgirie Witk feiing

enbodi nent according to the. present invention, a user can easily
check a tasing argfuluseandcontiol line pasgagewapmeanssyibpn thersparl witich spenectseatiisvel of
water thereinis 15 directly indicated without using a LED or a read
sw t ch f lowea end with the manifoiti-in theyrhetratortdiusimg] amd thuhihedughmahetmbing hpogexi bl e to
obt ai n a high-reliability and |ow cost water-level indicating
system 60, with controNedtiduit¥ 6¢Rfentiingthrotgh theiBaeius r cARnRTBR HitHRHowdholehe

pr esent invention with reference to related drawings. Fig. 13 is a

20 | at s Cr - o'y [ | g J 10 '

20 or e SERlcf! 95 BES LG e BB AURURLY S Bl B,

ce maki FReah Sl anaad h SpF ol HRse B tR3ise to B surtgee grPUSHRE 60 and

a water supply tank 10 with a djischarge port. 25 68 connected to.the feed
‘g\ﬁ@é’fpp%eval fcthe confrg Jing pagsageway 83 in the preventer pedy,eqnnacts Wity ded on

punp 69 a#

a partition wall 6 separating the cold chanber 2 fromthe freezing
chanber 8 costmol lidec85dadapted tg extepd upwardly along ghe mser te e souwrde phHicantm! flaider
recei ving section 70 nonolithically formed with the water supply
tank corner 4TheanillGs ¥fétevalveTor corteling figw Sediih the plSsagewapiichsy SPart 71
nonolithically forned therewith is provided so that it penetrates

t hr ough ; : r iof F3Be SRTRAT aweiARY I ce
maki ng tﬁﬂaé;e/spggiﬂShown%g%§?{ai6o%ewﬁil%gn%ﬁ%f%% ou'ﬂ:i %tShgg?t gig% The tip
of the | S [ [ i b i | - he

wat er 15’ 12 g 5%%’1 %/b%t% sﬁ‘ﬁe“?‘gf‘é“og%e‘&ﬁ’é@rﬁéﬁ’%%ﬁ&%@ @&grgﬂggp 'sig@%ﬁ%érﬁi ag © tiélahv\(;}at er
recei ving section 70. ] Next,. a description j de for. a . feed punp
69 and AlQ¥RIEREFS fthe praseBt e, fbisfopneth s e aponl L rdhe B inptheiyy 14,
In the feed pugﬁ 69, a magnet 73, a ggneti c plate 74, and an

i npel | er hager.1 sThushas alsg predously degribedicand anb@tshews inrfigs Shand 678iymade
from SUS 304 are rotatably supported by a bearing 78 nonolithically
for med wpassagdweayimes inolipdes 2 1owédpoirtien S0 tonnébtingatehé Raver end withttheepart nt o.
The feed punp 69 has a suction port 79 in the side of the bearing,
and a nmesy lédd'iﬁ{fo tht bots oﬁgfsea%faggaﬁd)m% ttda fhe #Bing/daSRp WRhulus, HH@ nSGshePUND 69

al so has a di scharge port i scharge pipe in the peripheral

L LS P . o B S il 0,

casing of the feed pu 69. 25 xt, a description is nmade for
oper a'? i Oagssng\;ﬁlyrrgg%s gﬁ(jg the lower end of a connectolx\'I%ody, which may b% on tﬂe subsgg

to Figs. 15A to 15C, Fig-.-T6 and Fig. 17. Figs. 15A to 15C are Vi ews
show ng EhristneasatdenFig 3 noretheflotveiceddefithe prpddionaisdr hig.4). 15A is a

vi ew showi ng the feed punp 69 when viewed fromthe direction of the
shaft, while Fig. 15B is a lateral cross- 5 sectional view of a notor
72, and Fig. 15C shows magnets 73, 80 each forned into a flat plate
shape with two or nore poles. Fil3 16 is a general block diagram
showi ng a control board for controlling operations of the notor 72,
and Fig. 17 is a tine chart show ng the operations. 10 In Fig.
16, the reference nuneral 82 indicates a control board with the
notor 72 and a power supply unit 83 connected thereto and is provided
inthe refrigerator 1 with freezing chanber. The gear box 28 detects
a quantity of ice stored in an i ce storage box, and when it detects
shortage of a quantity-of 15 ice, a water supply start signal is

out putted fromthe control board 82. Wien a water supply start signal
is outputted from




the control board 82, the notor 72 is switched fromthe OFF state to
ON st.ate and the ON state is maintained for a specified period of
“time. When the notor 72 is turned ON, the 20 magnetic plate B8l
connected to the notor 72 and a nagnet B8O adhered to the magnetic
plate B81 start rotation._The mag B80 and a magnet 73 in the side
of the feed p?‘éntﬁs%@%%%‘g 6, the utr?&g fed iof the pissagsiay Rprtionci0A semnestsner wit h
magneti sm so that t he magnet B80 and the nagnet 73 rotate at the
sane rowathi srateral PBssagsyryephrtiam 08 adingetoi arpatitye C1 77 whith a fiest vatpeet 73
attached - 39 - thereto rotates at the

same r ohfimtRep MM B Redishosdll) EThel 10Svet Bﬁtﬁbf f8E uppef pasiaddesy pdtibm SOM icb@tdctsOn as
shown in Fig. 15A, water flows out froma discharge port 68 and al so water

water Samor tant“rfbbﬂ;%%%%@é&ﬁ%ﬁév%fe%%‘%@?z‘%“@* R

nore are held sh f||ter On t he, other
hand, w3ERF fft‘f‘ﬁ%’%@gtﬁ‘%ﬂ%ﬁé Ih-ges&c%]ﬁﬁ? g MtCPB’FFCEfg qYSansl&m %ia a
water receiving port 70 and the outlet port 71 to the ice naking tray 27.

The naglaterdl passagsway partiogs AQM sp thab as willde dsseribed Srlepe andiasin Pmn onor e
poles as shown in Fig. 15C, and a material for the nagnets is selected

f r om f efy687F9%athedvaives ard adnnected ims@ieseart h net al s. The wat er
supply tank 10 is inserted into the water supply tank corner 4 forned into

a well, and tMéreGaniciulasl ttHérﬁrsﬁHl%f\@s };Jr&ﬁﬁlytth@ﬁht(ﬁ probRieyBHeSaskURBEN O ank 10
wth a clearance of only several ineters. On the other hand, in a

To- 5 ponrioRokSy baR: ?’é%ﬁ“%‘ﬁ%?%bﬁ%t kL eaﬁat%?&’% %%tmtﬁ;ni‘*?ﬁ' e

deci ded i.n position of a di char e po |nse t|on of
o cover 48 I SEO Vv sl Are Behed o BetorBg st Bohet it PR SBtyner i om
no effec given to rotation of the pu ven |f a casing of t he punp
cont act § an ts‘tﬁaqqm%vv gliyg in thsjevent the pnmaryi\tag@wtww difiges otslossioniamgen t he
inpeller 77 and the 40 - casing, and
i n addi réasen. wHewill fve yndepstoads dtosesver, Hbat thee kimnius valvetmayefeal simplehe si de
of the bearing 78 due to a negative pressure generated by the punp, so

t hat fr cotstrmotitretineleding henly ratsiigler yabegliag sshonaneby ekiplealih sPaténtaNd. a
casing which is a fixed portion is suppressed. The tank is made from

p|aStlCSquISBoﬂmHﬁ@&%&hﬂnﬂgb&hgﬂhﬁn&#ﬁhm&%f%kﬂkﬁhﬁsﬁmﬁéﬁﬁﬁ g Recttin®®® W th a
t hi ckness of |so a fully |

arge clearance is provided
bet ween: e tank to prevent them
from consfl%c ng%eaé% ﬁaﬁ%?ﬁgﬁr ﬁ%ng?%?c?n%rﬁlo@?%gsé partiti onIo wal |
t herein. I ting ferrite 3, .80, .at _position 0 0 each
other via an Vgpﬁqu ReeNpLfthe s?h gﬁwséf‘h% @FP&WHiﬁ)“ﬁ'ﬁ&\ i ng

backl ash, a tor enerated by a_ notor is delivered to a unp, and a user
can easi %ﬂalﬁbbﬁg awithinrthe favitn Ehevhieh bpens te shovppes epdiof o andir ge
port from inside of the tank without being interfered by the nagnetisn1

Al so t hés ddaptedttodte dosed iy d@mdveble pleg. dThe prisper vilve themires has aredizad be

det ect ed because the punp is magnetically attracted. Al so an area
around dlanete BortioH ARleYméAME Gper A8 IbWeb Seals HRAHBHA TS Gthat hﬁ itsafdkver
i ncluding the discharge port has been taken out fromthe wel The

filter hidubs ARAPEAY G BLOLIAR g%ygggmdgg%&&éﬂﬁ ot SO g

after Vi ng pm

-41- he, punp, and t he di scharg ort .can, be cleaned fromthe
inl et/ ofh |%eﬁaf§i"§ VMg suised, hguexen its rtawsqﬁ;ﬁ%s s dover these lateral pASS3gEMFEd

above, with the automatic ice naki ng apparat us according to this
enbodi nent of the present invention, as the 5 feed punp 69 is
installed in the water supply tank 10, a user can freely clean the
feed punp 69 according to the necessity. In addition, a discharge
port 68 and a water receiving section 70, an outlet port 71, and an
ice making tray 27 are |ocated as 14  shown in the figure, so that a
seal or the like is not required 10 bet ween the receiving port 70 and

t he di scharge port 68. Furthernore, the notor 72 and the feed
punp 69 do not contact each other, so that a quite silent system can
be constructed, and as the nesh filter 111 is attached to the
suction port 79, intrusion of a foreign substance is suppressed, so
that the



15 inpeller is not |ocked. ' It should be noted that, although

the water supply tank 10 is set in the water supply tank corner 4
provided in the partition wall in Enbodi ment 7 described above, the
wat er supply tank corner 4 may be installed externally. 20 A
met hod. for nounting the water supply tank corner 4 in Enbodi ment 8

i s diffepartions §¢@and 508 tto iprevienb fdwristweenT7the [lower passagEwhy gortiont S0A ahdie not or
72 is located on a surface the water _ supply tank corner 4 in the
contrar yintd € pHmdrhamat er supply tank, and the water supply tank
corner 4 and the partition wall 25 6 are fornmed nonolithically. In this

configuratio . . e . « 4 -A2-

72 (generall ;})rh%gt\%f:%gﬁc&r‘é Yt gxrnbgreVT_vl\_/'I_ZCg rF?IPreoc%bsle(%l%%F%Vdmgzmeh al%?hat of
the refrigerator 1 with freezi ng chanber can not be replaced with a
new one. 9B 40¢ RPH‘FBF&@PfS‘E? CPﬁmﬁﬂ%"%“’t the upper eﬂf\ﬂ/ﬁlﬂ?r SRA9bpI Whi§ ¥alecor ner
4 is separated fromthe partition wall 5 6, is provided, and the notor
72 fi xedmerber algn kas agaduced Giameter portion intarmediste uppenanddawerseadls tofpetthig t ank
hol der 84 as.shown in Fig. 18. And, the tank holder 84 is attached
to the pfowiletweenwhe lateral passagewagpertiong SODsaal S, whani itdapgentposition

peri phery thereof. The tank holder 84 is fixed to the partition wall

6 with, JHokwn, bt to pRYERNEL FRW Mlen iClsAWNereti th HishoSe itk Wppér 481 WhkleCan
easily be renmoved or used again for fixing the tank hol der 84. The

seal ter - o : i ijyent, as
the tan klaﬁéég%a?%% Bé%‘gg%}gfgsdp rﬂ%%l?%%?cnb{e %’ea ps)%arl ts}ef J|“J'g rqgglal? Irg‘g?‘%t(a hage not or
72 can easily be, replaced with .1 a new one, . a in.addition as the
ceal 86" Raslly s atin e upbet o, OF e Son RV PortioR SUBBE RS IR Fol der
84 and the | partition wall 6, water is prevented fromcomng into the
not or  Pprevioyglydegeribed passageway in thegonaenterrhedy of thec:Christmagregprdhefqyer
according to Enbodi mrent 20 9 of the present invention is the sane as

t hose acemrefi thg praduction riséenbodi ments 7 and 8 excluding the fact that

sever al considerations are taken for a positional precision of the

feed  PuAw sk®wn il Figl6) thd BrimaPRe viloé Hetber i maPédlo A haldidednas i gui de
nonolithically formed with the feed punp 69, and is engaged in 25 a

L R e T
20T SR PR el e 7 4 S8 e

hol der 84 oy a,quide receiver 91 provided 5 in the water supply tank
cor ner 4SPP8{ apd, corRpciar hodyo sgspetivaly. with a sgpece) ofcansesvre flwid g % e
directions shown in the figure. As shown in Fig. 20, the discharge
port 68 pAssagewny di thegeonpeqser body -is donnentedn eTheeprimprnyal é® mesaben Y e andyn a
fl ange hole section 110 of the water supply tank 10. 10 As
shown i rbeFingve® QpwirdBr e i’ts&l@seﬂ?oﬁtioﬁ Byithe SupplipoLoperivgl Miid from theddaniehe

wat er supply tank 10, and the discharge port 68 of a di scharge pipe

i's fixedoMirotheR sBireS gigg%hf%&rﬁa&geway 91 in88 Qhiddtdr Yoty cBHﬁéEﬁ?lrgm%gg the

cover 12 to control di"spl acenment of the feed pu n

the direct] .ih the, 15 .figu ln this,enbodi nent of
the pr eorettnBL 108 i Be 5ot chepesring Wtng jousr snd af ey ich MEREBHRER, S0 as
wel | as of, the water supBJy tank 10 . is prevented by the guide 88 and
the gui dauifds exhausted fom the passageway, L Gbagi I%ﬁwpilﬁ%tqﬁheﬁmgewc?%rﬁnﬂeb
provi ded on the cover 20 12, and al so positional displacenent of the

wat er sugguiversekynkwhen the primanydvalhe memberhis| tdebe dowered 84 its oper\positiod, by t he
gui de 90 and t he gui de receiver 91, so that positional displacenent
bet ween magnet s generated when the notor 72 is nounted on the tank
hol der 84 in Enbodi nent 8 can be prevented, and a driving force 25 can
accurately be delivered w thout stepping out.

-44- Configuration of the automatic 1ice making apparatus
according to Enbodi nent 10 of the preggnt invention is the sane as
that in Enbodi ment 7 excluding that construction of the feed punp 69
has been changed. In Fig. 21, designated at the 5 reference nuneral 92
is an inpeller cover, at 93 a cap, and at 87 a screw section
monolithically formed with the feed punp 69. A shaft 75 having a
flange, a ball 76, an magnetic plate 74, and a magnet 73 are attached
to the inpeller 77 and are conpletely shielded by the inpeller cover
92. The inpeller 10 -cover 92 is adhered to the inpeller 77_.and in the
case where a material of the inpeller cover 92 is plastic resin, it
is _




conpletely welded to the inpeller by neans of, for instance, t her mal
wel di.ng. A shaft 75 of the inpeller 77 having the construction as
‘descri bed above is inserted into the bearing 78 15 of the feed punp 69,
and an open section in the side contrary to the bearing 78 is closed
with the cap 93 and is tightened with the screw section 87.

Al so whapertatiog fividis exRaustedfrom the passageivapdPé o3 itiy suppliad ¢asthe passagewathen, t he
shaft 75 and-balls 76 are rotatably held by the 20 i npel | er and

support edy7by the bearing 78. Wth this enbodi ment of the present
invention, the cap 73 can freely be renpved and a space inside the
feed punp 69 A ; Y2 ﬂﬁﬁﬁi t: i foreign
mat eri al A§Pr(E:"‘(SIr?I";Sle Fﬂgtc}ébﬁgl%%g p ngll %‘é&@m ore é?%@%ﬁgﬁfgfosg%n be
25 cl eaned or shed of f. . . - - 45-
Frg.  2onie event e bmeny Alve fails to s yasles fhe resdftsgrained gonditions of glastes ¢ e

maki ng appar atus accordi ng to Enbodi nent 11 of .the present invention.
In Fig. ofzhe ppaulyssafety @bt yFerathis nwppss, the cavity 2 which epeps te thessngst v t ank
corner 4 in a state where the 5 water supply tank 10 is conpletely
buri ed iforméxkbetsicen thelgophtgrbores in the knvikercod o thelconkiectny bodyearid iippet endit h of a
groove of the water supply tank corner 4, a bank section 110
partiti oifithe shébllpenits the uppérdéy ¢ff theise@iidafvavemabenYM2 keb@etigdged a r ange
froml mmto 5 mmis provided nonolithically with the partition wall
6. 10 ' R Lot ; . j is

mebgt a glfu)ﬁ‘%%;l 10 *&Sals"dl% SFbl S within zﬂ%'@gg %kéi&lqé&/é‘zt & cﬁ“tﬁﬁéﬁin@&& Body? .

enbodi present 1 nvention, section 130 having

| engt h f; t QD i s pbrowvided al o he f f t he
groove o‘#h hﬁm\%g‘lx%?ﬂ%%%at tgblgos;a%cr% 12‘295% s?’ﬁgﬁédf Bdr g%g‘%‘gb& end Ofrr%l erials
such as ill of food onto the partition wall 6 can 5 e prevented from
comi ng iRIHREEF KRroygh & passagpvay | Hhia ts geapecior body so %@i‘ﬁwsaﬁ@sﬁ%g%ési bl e
to build up a clean system . In Fig. 23, a flange B131 |arger than
a clear a«rvidgarg&mevaéteemember VMihtena phsitiom ie whichpieyuppen sealsothersabaut claset he

wat er supply tank corner 4 is provided nonolithically with the water
suppl y tdk lat@dl passddewayong the entire periphery of the water supply tank
10 in an upper section thereof. A clearance between the water supply

tank COWReH itds ABrel S rétBirtihe SHiRBgehcy I8k e HerhBerOOVD|t8 i luppevehded by
this flange B131. rV\i’th this enb%dinent of the presé%? i%?éntion,

even i Rsitk, asCARSnE g 8P drbsslle MARE i€ sufifla 'RnfTPRBGHe ARG NG

partiti
cor ner | PHSEEBABZ] df hecimerbody oSy 122 tthecamos) LR GATECY: 1| of

food or dust can be prevented from comng into the clearance, which
nmakes i tbepeathispals abont gplugil2hbenegth the epleegency: aglys mesmbes Y M2, thus causing
Configuration of the automatic ice making apparat us according to
Enbodi mehto tiSe ahd rdise theembvet membenViMihas welltes thephunger 110 apwartdly to the
Enbodi nent 11 or 12 excluding the point that sone el enents have been
added tg»dshﬁnm%rmmig.en;mg oFicBurs€4s actomplishedPay pregurd flgideistdxBausied? i s
provided in a bottom section of the wat er supply tank corner 4.

Wth thi L } I space havi ng a
require gﬁgggg'ﬁggédggﬁggg@@gsiggﬁg@9¥§%%k%?%ﬂgétion 112 provided at
a bottom of the water supply tank, corner 4 an 15 t he.wat er supply tank
10 accordi ng Bn‘feﬁﬁfyne%t@g’s%y?“g‘?)‘i%d’ﬁfve & 2" &eumeds tO,ity SPER DOSHRPer | a

flows into the water supply tank corner 4, the foreign material is
stored ipresshee ispupplied s the Upper endef theplunger and exhavsted fram thelowsr erd plire in
setting of the water supply tank 10 due to intrusion of a foreign
mat er i althe phugo120€eln iBdoweDpositici, ¢tk plug forms a stopitd dowhwatd Rovément\ofise
cross-sectional view show ng a hot instruction structure for a water
supply tank applied to the automatic ice maki ng apparatus according
to Enmbodi nent 14 of the present invention. In this figure,
designated at the 25 reference numggal 102 is a front cover, at 103 a
condensi ng -47- pi pe, at
104 a cushion tightly contacting the condensi ng pipe 103 to the front
cover 102, at 107 a thermal conductive tape made froma materi al
havi ng a high thermal conductivity such as an al um num tape for
delivering heat in the condensing pipe 103 5 to the water supply tank
corner 4, and at 108 a cord heater, and it should be noted that the
partition wall 6 is based on a sandwi ch construction in-hich the
upper and | ower external sections are nmade from plastics and the
space between themis




"fiIIed with PS-FO or hard polyu}ethane foam 10 Next, a description

is made for operations in this enbodi nent. Fig. 26 is a timng
‘chart show ng operations of the cord heater 108 shown in Fig. 25 with
reference to a cooling operation in a refrigerator 1. with freezing
chanmber. In a case where a conpressor (not shown herein) is operating
and an éhergemuyapdallnentbet aThe spdob fdrmeiiy the)secamdtryotalvegersbyr M2 alsobas|  ai r
to the cold chanber 2 for cooling down the cold chanber 2 is open
the cord, heRttBlougP® inor éé”tﬂf?ﬂ_lag& pRddsdrb GbOREMLHASH idanper is -
switched fromtheé above-described state to the closed state, and in

hi gt enpor at o Sl e RE pr Belahorkl iRy SeTHRR 0. S 198 Mg bl

conpressed by a conpressor is, condensed in the, ., condensi ng pi pe 103,
when t healifle SMmergeneis| Yalies cget #lagtaghie R operated; fndepgpde nd’%c?qevén?tﬁﬁfe 107

and heats the water supply tank corner 4, so that tenperature of the
wat er s ugensgquently, urglerinermal ponditionst therswould bgmomsed Boopierate thesmergangy t he
cord heater 108 is : - 48-

turned Grdlve, thus causing itftteremiain &n 8 ®penvbosition, 8 shownrie Fi@6, ioSpdrmitn@sivOFF, a
pressure balance in the refrigeration cycle changes in a direction in
whi ch t hgrqighSad gsssgg’%%ﬁeaﬂg 150 1B%eSdcniblied 8¢t primary valves ONEVehEles&Vel . SO
that a quantity of heat "radiated fromthe condénsi ng pi pe 103 'becones

smal | er ] I . Al Ie 1 NS : er 2
depri vesggl%egagbvée{agurl tﬂéyuapi%*uﬁ en%x%’d ?%?ﬁ(t’ To&‘gg k’lexﬂlsgfﬁlerg?l?&gﬁé‘ptg f:u ga%/l\gp@rgaéggppl y
tank 10 pay .be coql e excessively, and for thig,reason, the cqrd
hont er 158 PrEHELPRvE, fop secradabhpreinisecastpimasche fIite o ERARY e 00 and
when t he specified period of time (tl1l) has passed, the cord heater
108 valye memben VM2 theceofite its slasedypesitioRe conpressor is turned ON again

due to tenperature increase in the refrigerator with freezing
chanber, heat Theriuppéroend o thet bentoad nphssegewgy pilpin ti#3spoe] rcesnacting witlba so

that the cord heater 108 is not turned ON and kept OFF. And when the
open/ cl osdsatFaRaf vaANe Bﬁﬂxe&ﬁ@ih?, ot HBleff AindtiBe &3 BE cdritfblled within sheagall,n
turned ON. Subsequently this cycle is repeated according to the sane

sequences 5] in o) ' FER! ¥R thE SREVE crf¥@ity! i th

t enper at ﬁr eso 3 8wn 1|nn&{¥ Egv%egrﬁ%gg:P;;{E?aarllﬁéﬁwstﬁa?&/ayscingpt ﬂlgtl a cc?nst ant

| evel nd waste heat. froma refyrigerator. can effectively be.utilized
by us1 ng" e BBF PERRsERY 40 i eciheeteih bodVo nitiehois SRM L st ke 08
heat sourg¢e, and energy saving, can be achieved by turning ON OFF t he
cord hea? ﬁemaaxa@wa%waaﬁy@s&eaﬁ%daﬂ yalyeopith she sleqvg S6BASIVERY at or .
- 49- . Figs. 27A and 27B show automatic ice making apparatus

havi ng t the postiansebttis camtrat lives iashe bertnector End sphvaidort the 4econdarevalve beingyr esent
i nvention excluding the point that certain new el ements have been
added t oshowa toahé tightaifitdemérgelddydvalve’idhe 2 FilsA7dhd Galé®Show a pin 120ha@wdiet door
10a and a freezing chanber door 110b used for closing the cold

chanber gy Wsﬁ&ﬁ &HWi%;ﬁB@FEn&;trﬁceeived ffﬁ%@&t\éﬁ'tﬂe AGerPbl bRk via a

magnet gasket 101 1 n partition | 6, and a door pocket

105 for storjng.fond . her ein j hed to the cold ch
1008, A FBRTREor BpEning hy connehedt thd B s BEHEF prfetigh PRy NaRRER Al B g 1

cont act ed to the partition wall 6 when the cold chanber,K door 100a is

kept openjngstipavhich they ase tn be raccived Asitbel cornestogdy lavvessd antp dhe FPAlct i on

of the door pocket 105. Also a vent hole 115 for air circulation is
provided in a surface of a wall at a depth of 15 t he door pocket 105.
Next, a description is made for operations in this enbodi ment. There
is a space between the door pocket 105 and the partition wall 6, and
a tenperature in this space is controlled according to a state of
cooling operation for the 20 cold chanber 2. Herein by closely
contacting the packing 106 provi ded in the door pocket 105 to the
partition wall 6 to nake up a cligsed space therein, an air insulating
| ayer is realized. Wth this configuration, a tenperature in the
space is hardly effected by a state of cooling operation for the cold
chanber 25 2. The cooling air used for cooling food in the door pocket
- 50- 105 is circulated through the vent hole 115. Wth
this enbodi nent of the present invention, a space above t he water
supply tank 10 functions as an air insulating |ayer, so that the

wat er supply tank 10 is hardly deprived of heat, and 5 al so the
performance for cooling food can be nmaintai ned because




a vent hole 115 for circulation of cool air is provi ded. Al so

foreign materials such as spill fromfood stored in the door pocket
105 do not drop onto the water supply tank 10 because the door
pocket 105 for shutting off the cool air is 10 provi ded. Fi g.
28 is. a perspective appearance vVview show ng construction of

t he wat er supjrom theafdregbing 1 wilibe ae¢mtimt this invention is one welk hdeptesipp attainu s
according to Enbodi ment 16 of the present invention, while Fig. 29
i's a crQfsofSife leh@ald yHhjes ﬁ&@maasV@setJférm, tsgatherSRRR beer a&%ﬁa%@é whidhl 0

is a cross-sectional = view lustrating a nethod of nanufacturlng

a constrayézulnag,é)%ywmch are %BE ﬂxg_/aéﬁarra&'ss enbodi nent of the present

i nvention wat er | evel display w ndow 120

nmade from a nt mat.er rqvid d i.n the r suppl
T T0°™ 5o Tt wilh e BhATRRGS FIAr 50BN Gratyeh o SIRFBROIEEHORS 8 o g, sndy

direction all owi ng visual check by a user fromthe front S|de -
ext ends may be employedpwithewtoreferenge to lother dnatyees tandnsubrombisatiense Thivpol y t ank
10 as shown in Fig. 29. As shown in Fig. 30, the water |evel display

wi ndow Idfitemplated tednd ds withimathe scape offthalaimper section of the 25  water
supply tank 10 by neans of thermal welding, and in this

~51- - SURPmEn fﬁ&ﬁfblé%bbcﬁ:ﬂeﬂ&% Z)ese RRHVWBE thet lheene@h%ﬂwwaépérﬁ@k 10 -
and the water |evel "displ ay W n om11 0 being engaged in a hole

i sl oy Sty er o P ek O Rl M e ot B Shovey
Cupply (o b baniin disSBEld B tnsporagte ThERSS ohi o 400 mayepe

provided in a cover section 122 forned as a separated upper section
of the wat er supply tank 10 so that the cover can be opened or cl osed
10 according to the necessity. The construction is shown in Fig.

31. Wth this enbodi nent of the present invention, even if water
drops adhere to an internal wall surface of the water supply tank 10,
a border between an inmage of a water drop and an i mage 15 of water
stored in the water supply tank 10 is displayed in the wat er | evel

di spl ay wi ndow 120, so that an user can accurately check a quantity
of water stored in the water supply tank 10. Fig. 32 shows a
perspective appearance view show ng construction of the water supply
tank 10 for the automatic ice 20 maki ng apparatus according to

Enbodi ment 17 of the present invention as well as of the feed punp
69 therein. An L-shaped angle 201 nonolithically nolded with the
feed punp 69 is provi ded, a hole 202 is provided in the L-shaped
angl e 201, and the feed punp 69 is fixed to the water supply tank 10
by 25 positioning the L-shaped angle 201 in an engagi ng section

-52- bet ween a screw cap section 203 and a screw section 206 of the
wat er supply tank 10. Fig. 33 shows an operating state of the
feed punp 69, and Fig. 34 is a perspective appearance Vi ew
illustrating inside of 5 ' a casing for the feed punp 69. Wen the
inpeller 77 rotates, a | i quid gathers around an external periphery
thereof with air concentrated in the section indicated by an arrow
mark in Fig. 24, nanely at a center of the shaft 75, and when the
operation is stopped, the air is concentrated in an upper section of
the 10 casing. Wth repetition of the operations described above, air
inside the casing is not discharged and an air residing section 205
is generated. For this reason, by providing an air-vent hol e 204
havi ng a dianeter, which is substantially the same as that of a

di scharge port, is provided in an upper section of 15 the casing for the
feed punp 69 at a position rotated fromthe di scharge port, so that
fluctuation of a water flow rate according to presence of air is
elimnated and the water supply igate is stabilized.

Al t hough the invention has been described with respect to 20 a specific
enbodi nent for a conplete and cl ear disclosure, the appended cl ai ns
are not to be thus limted but are to be construed as enbodyi ng al
nodi fications and alternative constructions that may occur to one
skilled in the art which fairly fall within the basic teaching herein
set forth. WHAT IS CLAIMED I S: 1. An automatic ice nmaking
apparatus conprising: - a water supply tank for storing-water

t herein;



‘an ice maki ng tray for generating ice therein; and a feed punmp for
punping up water stored in said.water supply tank and supplying the water
‘to said ice making tray; wherein said water supply tank is

ot Cgeraror oo a pror o I PRI o P TR SR oER

i ce making afdaims:is, according to & afm%, wherein, by| benditga i ——
partition wall so that a well will be formed in one surtace of the
partition wall and a raised section will be formed in the other surface of
the partjtion wal |Subsh &§KingRkE REmpletidy abﬁar&ﬁz@,vécﬂ?}ismg t he side of the

rai sed section forned by thé partition wall. 3. An automatic ice
maki ng appar at us a&wellkad housing ladapted to berinstalled ontacsubgdal wélh t he partition

wall is fornmed in g.si [e. oor of .the,refrigerator s _opepned or
closed, and an i ce%%%%ﬁ?wgﬁa ﬁ‘t“-{aés‘xaéi large ekéiqgv%@ﬁ%q;% sed
section provifich relativéli emBR dianteterupped Horé;?brtibﬁltvhldhfprm&é%ra reldBRly tHighk
installed in the well formed by said partition wall and said ice making
tray are superi npWalbthersgbo®e right and left direction as well as in the
vertical directio : . - 54 -
automatic ice nnkin%aa'szlin&p%arn u%da (t)ercriptrul bSeI %}oa;\:rered into and 1azild\?\d/atv‘gtrhg'ls EpﬁpHoé(ef ank
install ed in bBorapbttiopraf\thel odilh¢adchouping ttd kuspendvalchsipg string iwithin theawelface in a
refrigerator into a plurality Qof storage cha a_. suction pipe

fixed to this watet 'SRip@| jangshadaripd gy il?l‘g?“\r%gtegé apdr lapdsd, vathan \ihe er

supply tank; upper bore.po?ﬁbri}&iemgwmﬁg%é rPYdbOl Ei?aF t%aggxgisgﬁngp}%ﬁx%gtﬁ% Cor

a feed pi-pe penetrati'ng through sard partition
stored i n saichsingtstninggupply tank into said ice making tray;

wherein said sucti@n pipe.and, sai ed pi are connected siJmultaneously
When sai o it or suBBF= PRSI ToiL ot fF wathE tBisios SERE SBmdR wper g

An aut omati C pdr€ poHibh haPRi3A pashisewyC Reid thetdin CihicH onnecdt) &h&! dindlug OV er
made froma soft ‘material tTor covering an opening section of said feed

pi pe i s provilkRidestibe cating andtubing spings veththe upperfend ¢ f hepwelthead housingsnnect ed
to each ot heram 6. An automatic ice naking apparatus conpri sing:

a water s_upplydtank installed in a well provided in a partition wall for
partitioning a spaggotdly dpérblel i&inatfof %;bdhirig #nd ¢lbsih@ kel yasSgewhp hRghs.

An

chanbers, a suction pipe fixed to the water supply tank for
sucking water stored in the water supply tank; an i ce maki ng
tray; ang . . . - 55- a feed pipe
connected to said étsjtl:rfflglrfndl’ﬁveheéeﬁ% penetrating said partition wall for

sucki ng wat er st orthe wellhead Housivif esmpmigepl y tank into said ice nmaking tray;
wherei n an openi.ng sec¢tion of said suction pjpe connected to said feed

pipe is |ocated abd¢ng head immhgh the lowey gprtiog s dpmednat er suppl y t ank.

7. AN aut O oot £ WRIchE BARREBLILR (SRGAIIAN i Wikl bdssagdthig e 1

said water supply t IS m ransparent materia
aut omat i ¢ i cemealsi ingisppsed; andis according to Claim7, wherein a water |evel

gauge is provided on a wall, .surface of th wel | provided on the partition
wal I in which the REES D% s %a\%b"efge&di s peel may t&_.g“’efedtsbw omat i ¢
i ce making apﬂ%ﬁﬁl? céifrected ﬂle; 8511 ﬁd@ﬁ%@Euh%ghegﬁ@ﬁil@W@laﬁ&ﬁ% o el I ON

hi gher than the partition wall partitioni surface of the partition
wal | in the |casingiangeti incthe icasing beast ovi ded around a peri phery of a groove
in the well provided on the partition wall. 10. An automatic ice
maki ng apparatus according to claiml1, 2 or 6, wherein a flange covering
the entige periphepy ot & isdigfNg I n the well provided on the partition
wall is provided in sald water supply tank.

a first, relatively large diameter, drilling riser through which the casing

hanger may pass,

19



wherein a water |evel display w ndow enabling visual che

.56 - 11 An automatic ice"fraki ng apparatus accor di ng—t-e—etarmT 1 ',
enab R SHE\‘%#%%EEW\
*level in said water supply tank is provided in an upper sect REPLABER ) d

wat er supply tank. 12. A refrigerator conprising: partition
wal I's partitioning a space in the refrigerator into a plurality of storage
chanbers; aneges$ [bypwhich dbel lowenerd of theh firgyaniser miaynbevddwered into a

wat er supply tank installed wthin the | b . . . an ice ki,ng tray
provi ded |’ £8irAR Fniit SIS s Aot oeLell asr HIHER 9 Ch « ne
wat er suppl y thébdsingf Iginger’ @eRin/i Ng water supplied fromthe water supply tank
and generating ice therein; and . means for punping water fromthe
tank to the tray. asecong, relativaly snall diemgtes drillingoissr Hyough whigh thelbingherein a
bank section] rovi ded al ong an edge of the well provided on the
partition m'ﬁa%\ierpm%@ass,p\anﬁr efrigerator according to claim 12, wherein
a projection for s by omicl tHRwWeleh@Bf dhe tdtOnd\ais@ may BR! I¥wkRBkntd S
provided on the bottom section of the well . . .

-57-  15. relaasabler qogaeciion  with ¢k uppey and of| the spadl, follewring Hoveeringaand
transfer con ] nducting heat froma cooling nedium
condensi ng pg%gﬁﬁ gt\‘/%ggggéﬂénrﬁ'dge face of the partition wall is provided
near the well .provided on the partition wall. 16. A refrigerator
according to claim12, wherein a.heater for warm ng up said water supply
tank is%rovided it dam JapeludiBgoyi ded on the partition wall and this
heater is turned e i 0 synchronismto the refrigerator.

17. Arefri ge%rgr ac}grg? H?E;lertysgf’(sﬁgi m 12, wherein a door pocket for
shutting off cool mdansiby whiokithedbwer end afivhe preduction risef maydwmolowsoel of t he

refrigerator above,the |1 provi,ded, on the .partitiopn wall so.that, cool
Sr ] ot SR B TR coffegtediie e anest ead BRI modk upon lq§ering'2ig, %
refrigerator j of 0@ thBing 'hahger erei1 85 @4 B AP boinhatich bt the fHordBANS
closely adhering to the partitton wall is provided in the bottom section

of said door tpeiogdanger. - 58- 17.
An automati c ice-naking apparatus according to claim13, 14, 15 or

16, wherein a novabl e section of the punp is renovably provided in a
casi ng hich i s amsincdigiaiis ewhérein accomodati ng t he novabl e section of

the punp therein. 5 18. An autonmatic ice nmaking apparatus
according to cl ai rie Bieans for releasablysconnecting the proghstien Fiser ipslugdes a pady
renovabl y pr gy . i st i Ln r

Suppl vt anic. HAvERG Alaguay for gBHIRiRL Ble BRePBld OB e HERET,
claim 13, spool with a ¢dnduit@dapited tr extéhd upwandly te a Christiias tree at the surface. a t ank

supporting neans provided on a wall of a refrigerator or in a
refrigerator for nmounting the water supply tank t hereon; and 15
a positigoni ng meang %xoélaﬁﬁ giﬁ}guag%i tions of said water : supply tank
in three directions by partia lly ontacting the wat er supply tank
t hereto. 22Christmas\tregyiaindmat i ¢ i ce naki ng apparatus according to
claim13, 20 14, 15, 16, .17, 18 or 19, wherein one edge of a rotary
shaft  of o AR s WPt aiOpeE o obt B B Iapu o [REIF oo ¢ e
other — gHEALIOEGHNREEY 18 %@%@g&dcﬁw ofthd SR Ftﬂlowin§ removal of the AN
automatic ice making apparatus according to claiml, 2 10 or 13,

wher ei n a barskcadodrilting hiserhend lahding tolféheptubirigt hamgemevithin the spool,
-59- and partjti orLi n% a surface ﬁf the parti ti,%n wall in.the |ateral
said tree having a valve controlled passa&way which forms a continuation

of the bore of the tubing hanger.

A



direction is provided around. a periphery of a groomesshge hhe

co
section provided on the partition wall. 5 ‘?EqﬁQﬁkN
'naklng apparatus according to claim1, 2, 10 ang?
covering the entire periphery of t he groove |n
provi ded on the partjtion wall is provided in said mater pIy t ank.

10  23.7-  An autdhiitsleim 6ewhemitng apparatus according to claim 1,

10 or 13, wherein 2V S vi sual check
of a water |evel |e%cﬂs\§¥ye ﬁgefg&dsg% [Béﬂ% ‘lg@éh?"&/ﬁ ﬁpoo'f CIu%?'f’ %pper
section of sabadyhaviag passpgdwayk &bﬂfonmng k&ontxrﬂﬁnon of therupbér e loTtild spool

conpri si ng: partition walls partitioning a space in a
refrigerator P3§88eWaY. g plurality of storage chanbers; a
concave section fornmed on this partition wall and accormodat i ng said
wat er supply tank therein; and 20 an ice making tray provided in a-
st orage &hanber diA$ By ¢lain 4, whereinand separated with a partition wall from
the storage chanber Wwith said water suppl y.tank praovided therein for
recei vi ng gt 8700k Bas? Fesand PRSTRESIAY CRBRSSHNS ifS yPperiead Vit its géﬁ?ér ating
ice -

25. A ref :15_@' gerat graéf asesggegvaaf connec 1ts oﬂer % e%t}lﬁmé’o Egink section

is provided al ong the tﬂd@lﬂﬁgdrhhascaalpmngctonnactmg its optenmdheah dhuid he
partition wall refri cordin cl ai 24,
Bherei n- . commypiyion i e POSR I Sidhr HFLomgBLRRrES~ars HRBA SGLY wat ot
supply tank el @atdfR0ddih {ﬁ?tﬁn&@ﬁéﬁc&dtﬂﬁ @f abfiguconcave section

provided-on the partition wal A refrigerator according to
cl ai m 24, wher ei n the kheuntector has atpassagéway fommgca pmglmnemddxe ummd@ndl ng

heat from ac di um cond nsi nc rovi e face
of ¢ he Sk ront spapl Bisedibay ad onatks PR B oondiR SRl kP8 | oG
on t he Qafisthmbd 06 Mathe surfdde, and 28. A refrl gerator according to

claim 24, wherein a heater for warm ng up said water supplé tank is
provi ded near the means aremeuaied ondbe isparel e sonterdl flam betweep ke acoad aRdl | and

ot 11 gorat or . irggpddt phdhiiSfy S ol Fotlhe U ABRIBRRET BV fhe

wher ei n a doggassageway pattettubiag hahgdrtganggewdy.cool air is provided in a

| ower section of a door body of the refrigerator above the concave
section provided on the partition wall so that cool air wll not 25
direct!yg come ont oy, r t ank.

TH S ey Te, By BFelifi o] irkttdelg

REPLACED a tubular member on the lower end of the spedd ferming a coﬁﬁnuatlon/bf

refrigerator ord| to claim?2 a Cco ut,- of f neans
cl osely adher?%r?ﬁn ensting infq @ﬁ%w}etﬁgcasmgheagrf ealé‘égfhﬁret‘ﬂg’ﬂ?ﬁ Fom
section of Sah cslomy d formif an Sulys bebWedH o8B dithe B 8

appar atus accor d| ng to C#?IS mo a user EI% a pggetalﬁo#ﬁng rreans or

posi ti oni ng ita aohrect theukiwer end of dhe passageway gmenas |in dlge spool imdthr thei tabing

di rection prowded |‘ﬂ an L- shaped angle nonolithically provided in a

feed punp, ang 3R aonuus. engagi ng seet+en—foer—engagi ng-and fixing said
positioning neans 10 on a water su An automatic

i ce making apparatus according to anyﬁﬂl"ﬂ"ﬂ(ﬁuﬁu@lmw 14 15, 16 and 17

conprising an air-vent hol e having ich is substantially
the sane as that of a 15 di scharge port provided in an upper section of
a casing for a feed punp at a position in a rotated direction from

t he di scharge port.
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