APPA%-;_L}S FOR AUTOMATI CALLY MAKI NG | CE AND WATER TANK FOR Tt legA e,/)
BAGK( OLWND OF THE | NVENTION Field of the Invention 5 _ This inv Ljn"'
rel ates to an autommatic ice making apparatus that supplles water to an ice
making tray to nake ice and to a water tgnk for the sanme. Desctiption of

the Related Art. Hitherto, an automatic ice making apparatus of the

foregoi ng type, arr aABPARSTUS FORIAUTOMAACALLYSMBEINGACEANERd in
Japanese Patent Laid-Open No. 3- 10 137473. Referring to Fig. 42, a water

reservoir 300 conprises a neagyAres TARKEOR'T slit 302 and a
recei.ver 303. The.receiver 303 has a water suplg?;jlspt\@ﬁk 308 which conprises:

a valve 304 and a cap 305. The neasuring container 301 conprises a notor
307 haV|ng |npeller bl ades- 306 and a water supply punp 15 havi ng a wat er

|
supply pi p%ACKGROUND OF THE INVENTION

Field of the Invention
5 ” This invention relates to an automatic ice making apparatus that supplies
water to an ice making tray to make ice and to a water tank for the same.
'Deécription of the Related Art |
| Hitherto, an aufomatic ice making' apparatus of the foregoing type, arrahged
as shown in Fig.' 42, has been disciosed in Japanese Patént Laid;Open' No. 3-
10 137473 o
‘Referring to Fig. 42, a water reservoir 300 comp"rises a measuring containér
. 301, a slit 302 and a receiver 30'3._ The receiver 303 has a water supply tan_k 308
_ | ~which comprises a valve 304 and a cap 305. The measuring container 301
. comprises a motor 307'_having impeller blades 306 and a water supply pump
16 havi_ng a water supply pipe 309.
| As a result of the 5tructure above, water in the water supp!y tank 308 is
allowed to flow through the valve 304 to be reserved in the water reservoir 300,
- water being then alldwéd to flow through the cap 305 to be introduced into the
. measuring container' 301. At the time of supplying water, water in fhe measuring
20  container 301 is pumped up to be supplied. Since water to be supplied to the
| measuring container 301 is allowed to flow through the cap 305 at this time, a low
flow rate per unit timé is realized. Therefore, water in the measuring container 301

s, ina predetermined quantity, supplied to the ice making tray.

Fay L



As a"é.e.g,._ﬂxlﬁt of the structure above, water in the water supply tank 308 is

allowed:t® flow through the valve 304 to be reserved in the water reservoir
300, water being then allowed to flow t-hr-oﬂ the cap 305 to be introduced
into the measuring container 301. At the tAre of supplying water, water in

t.he measuring 20 coptainer 301 is ed.up to be,.supplied. Since water
ot aunnl 1 oq PUNOHGR VBT P B, 511 HERGCItg aHiPrr i ReqmR NG RRR i Sag

the cap 305 at this tinme, a low flowrate per unit tine is realized.
Ther ef or e, supplied tothenicermaldog itiay regatdiess:of thelverticalipesitignak slatiemi ned
quantity, -supplied to the ice making tray. Al t hough water can be, in the

fer egoi ng detwes tie iceemakilignyeRRtY water SUpply &spdratush thdre arizeld pobldray
regardl ess. of .the vertical positional relation between the ice nmaking tray

and the waligingRg eRRaIR Aol BE Feu el iBoch BE A& Shllch Retbr iawatef a! |

cost cannot be reduce?q ecause ot; e structure o
5 '.supply pump and so forth and another problem in that excessively high level noise
is generated.
That is, there arises a.problem in that noisy rotation sound of the motor 307
“of the Water supply pump is generated at the time of supplying water. What is
_.worSe, _irregqiar ro’Fétions of the mofbr 307, the inclination of the refrigerator w’hich

-’

10 takes place at the time of installinQ the same'and an error occurring at the ﬁme of
" assembling elements incline the measuring container 301. The inclination change: B
the water level, causing a probl'em to rise in that the quantity of water to be
supplied to the ice making tray is made irregular.
A conventional automatic ice making apparatus arranged as shown in Fig.
' 15 43 to overcome the foregoing problerﬁs hés Been disclosea in Japanese Patent
" Laid-Open No. 3-221768. |
| The automaﬁc'iqe inaking épparatus has an arrangement that'an ice making -
tray 312 is disposed in an' ice making chamber 310 and a wafer supply unit 313 is
_ .dispose'd in a refrigerating chamber 311 le that water in a water supply tank 314is
20 supplie_d.from the water supply unit 313 to the ice making tray 512. |
R Specifically, the ice making tray 312 in the ice making chamber 310 is
located at a position lower than ihe position of the water supply unit 313 in the

R refrigerating chamber 311, the ice making tray 312 being connected to the water

supply unit 313 by way of a water supply pipe 322.



5 <suppty punp and so forth and another problemin that excessively high
| evet noi%e is generated. That is, there arises a problemin that noisy
rotati on.sound of the notor 307 of the wat er supply punp is generated at
the time of supplying water. Vhat is worse3™@irregular rotations of the
mot or 307, the inclination of the refrigerator which 10 t akes pl ace at
the time of i nsiliel watgr shpplyaunit 3tdicempases 8 watetresanyoinconianariJid and a
assenbling el ements incline the nmeasuring container 301. The inclination

changes t hquatét ecelver 823, Ruritiergthe wetebsapplydank 3¢ 4iis dispaiset! bogedanei ty of
water to be supplied to the ice nmaking tray is nmade irregular. A

convention gﬂlrt%%gﬁ%pr ce maki ng apparatus arranged as shown in Fig. 1.5
43 to overg‘}oat t he o(régg’m ng probl ems has been disclosed i n Japanese .Pat ent

Lai d- No, 3-221769. Th t tic ] Ki
etk o gh YL BB A oS Kb TR AL R e peer
chanber 310 and a water sus)ply unit 313 is disposed in a refrigerating

C hanbe’é 31 pogtmn thereafaths inlet perivdt 2beingdprved 4e iestablish éhe connection between
the water receiver 323 and the water reservoir portion 316. Further the water
- réservoir container 31 5 has an outlet port 318 formed in the lower portion thereof,
the outlet port 318 being formed to estaolieh the connection between the water
g reserl/oir poftio.n 316 and the water supply ploe 322. The inlet port 317'and'th'e '
- 10 n outlet port 318 can be_ openedlclosed by an inlet valve 320 and an o‘utlet valve 321 ‘
which are under control of an electromagnetic solenoid 319. . :
“That is, the electromagnetic solenoid 319 controls the inlet valve 320 and
.'the outlet valve 321 in such a manner that the outlet port 318 is closed when the
inlet port 317 is opened and that the outlet port 318 is opened when the inlet port
- 15_ 317 is closed. | |
As a result of the foregoing structure, water dischafged-fro_m the water
| supply tank 3.14 is t_elhborarily reserved inthe water receivef- 323, and then water is
| introduced into the water reservoinportion 316_ through the inlet port 317. Since
the inlet l/alve 310 is opened and the outlet val_ve 321 is closed at this time,_water
20_ ' introduc_ed into the water reeewolr portion 316 is reser_l/ed'ln tne water re_ser\_/oir
~ portion 316, ceusing the water resenfoir portion 316 to be ﬁlled with water. -When
water is supplied to.the ice making tray 312, _the_e'leotromagnetic solenoid 319 is
ectuated to open the outlet valve 321 and close the inlet \lalve 320. 1t leads to a

- fact that only water in the water reservoir portion 316 is introduced into the ice ~



20 ¢ supplied fromthe water supply unit 313 to the ice naking tray 312.
Specificd |y, the ice nmaking tray 312 in the ice nmaking chanber 310 is

| ocated at a position [ower than the position of the water supply unit 313
in the refrigerating chanber 311, the icesfgaking tray 312 being connected

to the water supply unit 313 bifhway of a water suzpplﬁ_lpi pe 322. 3 The
wat er supplmakifg trag 83 2dunway 9 theawatar Suppbspipecid2 seativaler 1% and a wat er

receiver 323. Further, the water supply tank 314 is disposed above the
wat er ' r ecepredetd@finediquandityeis supplied 4o the ipet raakiey tBhb3t2s an inlet port 317
formed in the upper 5 portion thereof, the inlet port 317 being formed to

establish the copnabiraic’ies WRkihd SSparat@ of HeToMoirky /RGN Rirtises
reservoir portion 316. Further, the water :
* awater supply detection unit for detecting water supply to the water tank and
-5 completion of ice making and a tank setting detection unit for detecting setting of
" the water supply fank. |
Fig. 44 is a cross sectional view which illustrates a }'efrigerator bomprisir_ig
~an autorﬁatic ice ma'k'ing.apparatu_s ‘having a water supply detection uni-t and.
| | disclo.sed-in'Ja_pane.se Utility Model Laid-Open No. 2-128069 and a tank s‘e'tti'n:g. S
| 10 detection unit di-sclosed in Japahese Utility Model LgidLOpen No. 1-136869. ’
Referring to Fig. 44, reference nﬁmeral 330 represents a refrigerati'ng_ _ '
chamber. A water supply tank 331 is disposed in the refrigerating chamber 330.
The wafef supply tank 331 is connected to a centrifugal wafter supply pump 333 by .
 way of a water receiving tray 332. A water supply pipe 334 connected to an ice
16 " making tray 336 disposed in a freezing chamber 335 is aﬁéched to the water | |
supply pump 333. | |
As a result of the thds—cc;nstitut.ed gtructl;ré, W_atér in tﬁe .wéter s'up';;Iy tank
331is tempérarily reserved in the water recéiving tray 532; énd then water is, by
the Water supply pdmp 333, supplied to the ic;el mal-<i-ng_tr'ay 336 throx.igh t'hé Wafer
20 supp_ly_pipe 334. .
F ig. 45 is a perspective view which illi..nstrate's the -w'a.ter‘s.upply d_etectioriﬁnif
disposed in'the' foregoing automatic'ic.e ma.kirl'wg a_p.paratgs-. The water subply ; | }
- detection unit 340-comprise.s a temper'ature sensor-341 attached to a positiori |

| adjacent to the ice making tray 336 in the freezing chamber 335 and an indication



reservoi®, contai ner 315 has an outlet port 318 formed in the | ower portion
t hereof, the outlet port 318 being forned to establish the connection

bet ween the water reservoir portion 316 and the water supply pipe 322. The
dinlet port 317 and the 10 outl et port 3%¥8 can be opened/cl osed by an

inlet valv Qut | val v 21 whi.ch a e, un control of an

el ect ronagf?é?‘%g“ggﬁ'ﬁo e&i |§£€ér g %tgr Of R| t@? ey %‘%?Tﬁgﬁ&?%“éol enoid 319
controls the inlet valve 320 and the outlet valve 321 in such a manner that
the outlet port TBedemperatateeniasP4ideteatsdemperatupa ise én irtieezingad that
the outlet port 318 is opened when the inlet port 15 317 is closed. As a

‘result of thamber 83biocguringuatithe éimenaf supplyingiwatgetd thedoe hiekingitray 3360 v
tank 314 is tenporarily reserved in the water receiver 323, and then water

i's introdugggd Wé}éps@myy@mg,céqﬁg(,ﬁglﬂr Mﬁ%,ﬁ},ﬁegjhr ough the inlet port

317. Since the inlet valve 310 is openéd the outlet valve 321 is closed

e R e O
port I_ on 31gu;taglyl?169 vaétlelr ?od thvc\g 1tc2 r;)AalalExrewé tray 336 is performed, a discrimination is made |
_.that no water is present in the water supply tank 331, causing the indication lamp
- "342 to be lit bn to urge a user to supply water to the water supply tank 331. After
" the user has reset the water supply tank 331, the indication lamp 342 is lit off.
: {O Fig. 46 is a~s§hematic view which illustrates the tank setting detection unit.
Referring to F|g 48, reference numeral 350 represents the tank setting o
detection unit. The tank setting detectiﬁn unit 350 comprises a switch 352 having
an exposed bdtton 351 and a lever 355 rotatively pivoted by a shaft 353 and pulled
- by a spring 354 in a direction toward the button 351. |
15 - As a result of the foregoing structure, the lever 355 is rotated by the spring
354 in a direction designated by an arrow if the water su.pply tank 331 has not been
| set. Asa result, the button 351 is depressed by the right end of the lever 355, and
therefore the switch 352 is switched on. Thus, a state where the water supply tank
331 is not set can be detected. If the water supply tank 331 Has been set to the
20 - contrary, the lever 355 is rotated against the spring 345ina ﬂirecﬁon opposing the
direction designaied by the arrow. As a result, the right end of the lever 355 is
_ separéted from the button 351, causing the switch 352 to be switched off.

| ~ Therefore, a state where the water supply tank has been set can be detected.

- However, the automatic ice making apparatus disclosed in Japanese Patent



water isesupplied to the ice nmaking tray 312, the el ectronmagnetic sol enoid
319 4s actuated to open the outlet valve 321 and close the inlet valve 320.
It leads to a fact that only water in the er reservoir portion 316 is

i ntroduced into the ice maki ng tray 312 way .of the water supply pipe

322 ‘th i . i s : . Ki
sot akaﬁﬁb@bn'hﬁb.%-@é?ﬁ'@é Ef\?d&ﬁgﬂ%égtdésbr,?lp}%d’?Bbb@éa%ge% Watdrce making

tray 312. An autonatic Ice making app: ~Toregol ype usual |y
vator T ankressived in hhwher foreiver 2 ks eRBosFGer a e rsdPl ks i on
unit for detecting setting of the water supply tank. Fig. 44 is a cross
sectional thesevisvairisk that bactedassspendgd inytheaaivinvadewater ingthenwvaler oeceiver i ce
maki ng apparatus having a water supply detection unit and disclosed in
Japanese UBPBidngd therkford witer Gaerbe\made-slinf0&9rottedl. a t ank setting
5 | “Further, the supply port of the water supply tank 314 is too small to cleén .up
| the water supply tank 314. Therefore, if water reserved iﬁ the water supply tank |
314 is not used for a long time and then the electromagnetic solenoid 319 is |
actuated_, insanitary water in the water supply tank 314 is undesirably supplied to
the ii:e -mak.ing tray 312. |
10 . Whatis worse; water in the water receiver begins to smell of foods in the
refrigerating chambe_r 311, céusing a problem to rise in that made ice gives an o
offensive smell.
The automatic ice making appara_tus having the water sypply detection unit
and disclosed in Japanese Utility Model Laid-Open No. 2-128069 and the tank
15 _settiﬁg detection uﬁit disclosed in Japanese Utility Model Laid-Opeﬁ No. 1-136868
is arranged in such a manner that the indication lamp 342 of the water supply
detéction uriii; 340 is lit off only when the water supply tank 331 is reset regardiess
_of a fact whether or not water sdpply to the water supply tank 331 has been
performed. Therefore, if the water supply tank 331 has been erroneously reset
20 without the supply of water, the indicatfon lamp 342 is undesirably lit off. It leads to
a fact that a user cannot; from.the outs_id‘e of the freezer, confirm whether or not
water has been supplied, qausing the user to keep the misconception that the

water supply to the water supply tank 331 has been completed.

Since the tank setting detection unit 350 is constituted mechanically and



10 ¢ detection unit disclosed in del Lai d-Open No.
1-136869.* Referring to Fig. 44, r f er erREPLAGER represents a
refrigerating chanber. A water su I's disposed in the
refri.gerating chanber 330. The vvat er supply tank 331 is connect ed to a

vater supp gEtRth o U S 2 nal € s ki adierRiAnedR ohl e 1

a freezing chanber 335 .is attached to the water supply purrp 333. As a
resul t “of ARStherrroblam erises sythat the ppe@tioRgannot hetneéfmeérdwsﬁrgezvrmk
331 is tenporarily reserved in the water receiving tray 332, and then water

s, by the wat eTheupragoipg aptdddtc sepnakiag appatétesiusmgWeicremtftifugat water
through the water 20 supply pipe 334. Fig..45 is a perspective view which.

|| ['ust rat egubpfy ﬁtﬁ'ﬁﬁ'333‘4%!%5’SthEttthQPwaértleﬁ'nﬁfHéS\ﬁQtér%u fy 5:9&%@ reflirns

automatic ice maki ng apparatus. The water supply det ECtIgE uni t _
oo .ng' WRER eV RE L a3 te Bh SRS R b Bl B e do e

supply pump 333 is stopped. Therefore, waterweeds and mold
grow in water in the water receiving tray 332, and therefore there arises a
neceséity of periodically cleaning the water receiving tray 332. As aresult, a

- problem arises in that maintenance cannot easily be completed.

10 -~ SUMMARY OF THE tNVENTION
The present invention is directed to overcome the foregoing problems and
therefore an object cf the same is to providé an automatic ice making apparatus
and a water supply tank for the automatic ice making apparatus which can be
'pr_otécted from bacteria suspended irt the air and smell ancl in which generation of
15 - ncisé can be ptevented, watér can be sup_plied in a uniform quantity and whether
~ or not a water supply ta_nk_ is present can easily be confirmed with a éimple
structure. |
In order to achieve the foregoing object, according to one aspect of the
“invention, an at._:tomatic ice making apparatus comprises a watér supply tank
'20 including a quantitative chamber 'and a ,valve_ unit for clvosing an outlet valve when
Water flows in the qdaht_ita’tive chamber and opening an inlet valve when water
flows out from the quantitative chambet, a drive unit which operates the valve unit

to cause water to be supplied from the quantitative chamber to a receiving tray and

This Sheet Has Been RTlaced _
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| anp 342~d| sposed in the refrigeratet=—cF0 & gegsiide of the same. The
t enper at u¥ e sensor 341 detects te 'ef\’\dﬁlﬁ’fi? hS ¢ freezing chanber 335-
pki.ng tray 336 so that
wat er. supply to the ice maklngtra.- o‘gnflrrred 5

SpeC|f|caIIy, If no tenperature rise can be detected though the operatlon
of supplyi ragwataresupply plltmpwdnchlrauckagwatmyn #¥sreceiving trayrtedupply water to an

di scrim:nation is nade that no water is present i.n the water supply tank
331, causi e hidkindgagation lanp 342 to be lit on to urge a user to supply
water to the water supply tank 331. After the user has reset the water

o Sehemni 1o i o AREREH PrieRradia gt o be it yalatiug vl d € 1
Referring to Fi h r ef erence nunmer al 350 represe t he tank sett
detection L??H %”t’@‘ﬂ‘{ flows iInigeuantitatyye %hﬁmb%'ﬁﬂ‘i%}?df‘leéé@ g is\glese 352

havi ng
5  when water flows out from the quantitative chamber. Water discharged from the

quantitative chamber is supplied to the re‘Ceiving tray, and water in the receiving
tray is, by the water supply pump, supphed to the ice makmg tray Therefore, water
in the quantitative chamber can always be supplied to the ice making tray. in a
predetgrmlned quantity. Since water is not exposed to outside air for a Iong tlme,
10 B watef can be protected from bacteria suspended in the air so thaf air is_ ﬁof madé .
slimy or rotten. Furthér, the water supply tank can easily be cleaned and
maintained: o
In one form of the invention, an automatic ice making apparatus has a
control unit for cqntrolling the opehing/closing operation of a drain valve for
- 16 opening/closing a draih passage. When'_the drain valve is 6pened by the control
unit, water in a receiving fray is discharg’ed into the drain passage. Therefore,
e\)eﬁ if water is left in:tﬁe receiving tray, water cah completely be drained, and
| therefore the receiving tray _cannof .be made slimy dr rotten.
Itis préferable that t.he drive unit and the water supp.ly pump be fqrmed
20  integral with each other. When the motor is rotated foﬁ:vards,_ the operation shaft
‘ acts on the val';/e unit, while the moto'r acts as a pﬁmp when 'th,e mofo_r rotates in a
reverse directiqn. As a result of the forégoing str_ﬁt:tﬁre, the size of the autométic
ibe making apparatus can be reduped.

'In another form of the invention, an automatic ice making apparat_us has a

This Sheet Has Been Reilaced
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pul led by a spring 354.in a dir cii |9 R HER RS BN Qut ton 351. 15 As
a result of the foregoing strucfure, dggmAcaer 353 is rotated by the spring
354 in a direction designated b ter supply tank 331 has
not been .set. As . .a result, the button-351 is ressed by the right end of
the | ever fﬁﬁa‘seéﬂ'agpﬁfﬁ‘%’Pﬁr‘@'tt‘M@'Cgvﬁt?%”@s@@@“gm arfitysoiit aftersd a state
where the water supply tank 331 is not set can be detected. If the water
suppl y t anpregi¥teimiseddiore bas passehfroaUsetting of aawater shpply damk ag8lights oaat ed
against the spring 345 in a direction opposing the direction designated by

the arrow. di laay pedishtand WEichilights 6ff the Hisblsy p6rYion ithe thak sermidtet] Afem
the button 3 causing the switch 352 to be switched off. Therefore, a

state wherg &Qﬁeté’%ﬁ{( ecFitR8 NGs el o AR nRerf 4 Wit Hedlrbed subBUAK-

t he aut ona Ice I'ng apparatus disc panese ent
5 - has been set, the operation of the drive unit is stopped and the display portion’is lit

an expoeed button 351 and a | ever_355 rot at.u.gg_t,y__gtvot ed by a shaft 353 and

on. When the set tank is removed, the display oortion is lit off. Therefore, the user
- is able to settle down psychologlcally |
Accordlng to another aspect of the invention, an automat|c ice maklng
apparatus comprlses a water supply tank equped with a draft gauging prpe and a

10 valve unit capable of opening/closing an outlet_port,- a ‘drive unit which operates . ' _
the valve unit to cauee water to flow out through the outlet port, a receiving tray o
having an internal volume equal to the full volume 'of_ an ice making tray when the
surface of water reserved in the receiving tray reaches a Ieading portion of the
draft gauging pipe, and a water auoply pt_.lr"np.

15 -~ When 'the valve unit is operated by a drive unit, water in the water supoly L
tank is allowed to flow in the’ recelvmg tray through the outtet port. When water
reaches the leading end of the draft gaugmg plpe water is reserved in the -

- receiving tray ina quantlty corresponding to the full volume of the ice makmg tray.
Then, water in the r_ecewlng tray is supplied to th,e.lce making tray by the water

20  supply pump. Therefore, even if the time, .in which the dr"wé unit'is operated',
cannot be made uniform or the flow velocity'of water disohargeo through the ou'tlet'.
port is nonunlform their influences. can be ehmlnated and water can be kept |n the

- receiving tray in a quantity which is the same as the full volume of the ice maklng

tray. Moreover, water in the receiving tray can immediately be sucked, and |

This Sheet Has Been R
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Laid- Open No. 3-221769 and constF
reserved®in the water receiver 3
case, there is a risk that bacteljia

e T

A dasosimed above causes vater
We t al!’. |nt e OrGQO!n
air invade water in

3l

the water receiver 323 and therefore watetCcan be nmade sliny or rotten.

E‘;r E E:r m%grferéf&g% :t@e Pfg}tﬂe@io t#ﬁgﬁﬁ@%%@@?%&roﬁ@ﬂ‘%% i}1§%§i89 of %Hentao cl

supply tank 314

water reserved Int water

time and then the el ectromagnetic

| S, .Nn used for.a lo
sol enoi d Bi'ésqeé‘dz?&'[]g%‘%@," 'P%ﬂﬁ?qﬁr%?"&”eﬂ? -he water supply tank 314
undesirably supplied to the ice nmaking tray 312. 10 What is wors
water in the wat & afedberformmafdhe invemtionean agtomaticiice making apgfaratyer at i ng
chanber 311, causing a problemto rise in that nade ice gives an of fensi
smel | . Thecomprises acaplattavhiedto the ppeedtion M'aﬁldbépamt@lﬂugu?gﬂé%%é@élﬁ?
- n

unit and disclosed in Japanese Utility Mdel Laid-Open No.
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Lai d- Open No. 1-136
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introduction of water in the receiving tray into the drive unit can be prevented. - -

itis préferable that an air venting member be attached to the drive unit.

‘Since air in the cap can be removed by the air venting member, the drive unit can

" be operated with satisfactory response.

It is preferable that a filter be attaChed to the receiving tray. The suction
operation performed by the water supply pump results in that foreign matters
introduced into the receiving tray can bé removed by the mesh filter. As a result,
breakage of the engagement portion of the gear screws occurrin_g due to invasion

of the foreign métters can be prevented.

g

5
ean

S
e,
ve
i on
t he

B,

it is preferable that a suction hose and an extruding hose be connectedto

the water supply pump and that the wafer $upply pump i.s disposed at a position
higher than the receiving tray. Since the water supply pump is disp_oséd higher
than the receiving tray, .'splashing of the water discharged towards thé receiving
tray onto the water supply pump can be prevented.

Itis preferable_that the leading portion of the suction. hose be disposed in
and secured to a récess in the deepest portion of receiving tray. The suction hose,
the leading portion of which is disposed in and secured to the recess, efficiently
and completely sucks up water in the receiving'tray.

tis preferable that the suction pump is a self-containing pump comprising

This Sheet Has Been Replaced
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is arranged in such a manner thaf] fhlg p 342 of the water
supply détection unit 340 is |I'[L '? (%‘g% BEﬂé hat er supply tank 331 is
reset’ regardl ess of .a fact wheth RBr su ply to the water supply

tank 331 has been perfor med. Ther ef ore \f the water supply tank 331 has
been erroneous et wit hout 't water, the indication
& AL I R S AT R A P U I LK Sl
fromthe outside of the freezer, confirmwhether or not water has been

suppl i ed, effiigntly sens water lmﬁ'\a(e@qilqnmse mtotheeextruding Ihaset he wat er supply
to.the water supply tank 331 has been conpleted. Since the tank setting
detection unit 330isiprefepableithat B watehs0ps gump Faccontmbihictdh eNisratidne
cost of the.automatic ice making apparatus cannot be reduced Another

probl em ar ?éi% Netrﬁg"rhb&helnqm%’l;@ééeoﬁ}lb?mhog‘e &%ﬁég{]dgrgse@{rbﬁy Pﬁgﬁ 18 é;?

The forego ng auto IcC 1ce arat us usi ng
5 . absorbed by the vibration preventive member.

ftis preferable that the extruding hose is composed of first and second
extruding hoses connected to each other by a connection pipe. Water sucked into
the suction hose is supphed to the ice makmg tray through the ﬂrst and second
'extrudmg hoses.
10 - It is preferable that a splash preventive member be dispoeed at the leading
B
end of the extruding_ hese. In this case, splash of water discharged through the -
leading portion of the extruding hose can be prevented by the splash preventive |
member.
It is preferable that a flow-regulating portion be disposed in the extruding
15 hose. In this case,. water in the extruding hose is decelerated and reguiated by the
flow-regu-lating portion se that water is supplied into the ice making tray in such a
manner that splash i is prevented
In a further form of the invention, an automatic ice makmg apparatus
comprises a control portion for operating a drive unit for a time longer than the time
20  taken for the water surface in the receiving tray to reach the leading end of a |
draft gauging pipe, stopping the drive unit and operating a water supply pump.
After the drive unit has been operated for a time longer than the time taken for the

water surface in the receiving tray to reach the leading end of a draft gauging

pipe, the water supply pump is operated. Therefore, after water has been reserved
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suppl y pUNp 333 i nvol ves a fact tﬁa;__wal_e; -ef-t—fh|t he water supply pipe
334 returins to the water recei vijig E@ﬁaAScBEEé' eserved when the

operation of the water supply p i ACEpped. jiTherefore, waterweeds
and nold grow in water in the waler—+eeerwng tray 332, and therefore there
arises a necessity of periodically clean| g the water receiving tray 332.

As a resulin the reeeivingtray insa quantitytwhichis tiiecsame asdhefigt velasid of the ice

conpl eted. SUMMARY OF THE | NVENTION It woul d therefore be desirable to be

abl e to pragking tedy, @ésélﬁédlvfateﬂ&rﬂbélsﬂlﬁpﬁ@@%ﬁé@e&ﬁ&nﬁgwr supply tank
for the automatic ice making apparatus which can be protected from bacteria

S ebened.  wat ot SRR RO AHADURRCHERA Y S b0 08
St ract ur o. PIRRRteERGRR T pra@m?e”ft@ﬁa%}t&?%@&oriﬁaé PERPRet ORI P ar at us
conprising: a vvat er supply tank including a quantitative chamber with an
i nl et Por tthedefrigerator hes beentopened and, thie/testiswitchhhas bgeardepmsaed«awgef or
~opening/closing the inlet port and
the water supply pump is operated for a predetermined time when the control
pbrtion has been reset 6r when the te_st switch has been depressed, a problem that
, w_atér is. undesirabfy left in thé water supply pump and so forth can be prevented.
' Acc_'ofding 'tb a further aspeét of the invention, an automatic ice makir{g
10 apparatus comprises a water supply detection unit and a door opening/éloging ' ,
~ discrimination unit which discriminates at predetermined intervals whether or not
the door of the refrigerator has beéen opened/closed to transfnit, toa Water supply
.control portion, a water supply operation signal if it has discriminated that the door
- has be_én opened/closed or transmit a stop signal if it has discriminated that the |
_ 15 door has not been opened/closed.
| The water supply detection unit discriminates whether or not water has
been supplied to the ice makmg tray, and the door openmg/closmg dlscrlmmatlon
unit discriminates at predetermined intervais whether or not the door of the
refrigerator has been opened/closed. If a discrimination has bgen made that the
| 20 door has been opened/closed, the water supply operation signél is transmitted to
thé water supply control portion. If a discrimination has been made that the
. door has not been opened)closed, the stop signal is _transmitted. As aresult, a

problem that no ice can be made due to setting of an empty water supply tank can

be prévented. Since the mechanical and complicated tank setting detection -
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an outl et val ve for opening/cl osj The outter_porty, the valve unit being
operable fto drive the outlet val &%ﬁm%&%q ve to close the outl et
port and open the inlet port whe NT _SHFET 8 water is
i ntroduced fromthe water supply tank i nti&the quantitative chanber, the
val ve unit being operable to drive the outlet valve and the inlet valve to
open the olbit&anhsemitied frerpdie shuciuie cheprize ofthenawiamaticiiee makingr ged from
the quantitative chanber; a receiving tray; a drive unit for operating the
val ve uni t apparahgscambepedatedn shaft to supply water in the quantitative
chanber to the receiving tray through the outlet port of the quantitative
chanber; and a WBbrdiNGRb ¥ fAHAEr A&ect YPMe/idBNYEA S4n hltdrilic iB6 Makting tray
to.an ice naking , _ .
apparatus comprises a water supply tank having a draft gauging pipe and a valve

5 unit, areceiving tray to which a water supply pipe extending to the ice making tray
.'is connected at the bottom portion thereof, an dperation_shaft fér operating a valvé
unit and a vaive operated im)ersely with .respect to the valve unit to open/close the -
water supply pipe. When the drive unit is 6perated, thé valve uhit is opened and
watef is reserved in.the receiving tray in a quantity which is the same as the‘fuil '

10 B volume of the ice makihg tray. When the drive unit is stoppéd, the yalvé is openeci
so that water in the recei\)ing tray is supplied to thé ice making tray thrbugh the
water supply pipe. The thus constrﬁcted automatic ice making apparatus- can
preferably be adapted to a refrigerator of a type in which the ice making tfay must
be disposed below the water supply tank.

-1 5 | Accordin‘g to a further aspect of the invention, an automatic ice making
apparatus comprises a transparent case for accommodating water and a cover
Water-tightlyjbined t_o_'_ t_he case. A uéer ié able _to' directly confirm whether or not

| water is present .in the water supply tank thfough the _transpgrent case which has
been set.. As a result, a problem that én empty Water supply tank is undesirably set
20 can be prevented. | |
According to a further aspeét of the invenﬁon‘, an-aUto_ma.tic ice making
apparatus comprisés acase whic_h accdrhquat_eé Water and which has.a
transparent poﬁion, and a cover water-tightly joined to thé case. Auser is able to

. direcﬂ'y-confirrr_i whether or not water is present in the water supply tank thr_ough' the
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tray. As a result of the foregoing structure—the--qutlet valve of the valve
unit.is dl osed when water flows [J RuideHEtPARSEEENE chanber and the inl et

valve is closed when water flowd] out HeppACES quan itative chanmber. \Water

di scharged fromthe quantltative dd to the receiving tray,
and water. in the cei,vin by the water supply punp, supplied to
the ice ma iaﬁa ?Fé@poﬁ‘ﬁ’é‘r £ ﬁ/ater in the quantitative chamber can

al'ways be supplied to the |ce maki ng tray in a predeterm ned quantity.
Since water is not exposed to outside air for a long tine, water can be
protected from bacteria suspended in the air so that it is not made sliny

or rotten. BRIEFIBESCRIPTION OF THEDDRAWINGSan easily be cl eaned and
mai ntai ned. In one formof the invention, the apparatus has a control unit

for controlling Ef?@ PREAVIY WhikH :U{%setﬁé’ctéﬁ %BDtli% éféjféfhgeﬁé%r“t alﬁr%h a

openi ng/ cl osi ng rain passage. rarn val ve | opene by t
control unit ter in rece|V|n tra arged..i nt e drain
passage. ThHoEIccetiafing BBRATAINE ALt 1ot ffel SR iRhhol PSS can
conpl etely be drained, and therefore the rece|V|ng tray cannot be nade
sliny ®r Ti#vestionis adapted |

Fig. 2is a schematié cross sectional view which illustrates the automatic - i
ice makiﬁg apparatus acbording to this embodiment,
Fig.’ 3is a cross sectional view which illustrates a_n,.ess'ential portion b{_’tﬁié_ .
embodiment;
10 | " Fig. 4 is a schematic view whiéh illustrates é éontrol board adapted to thisg’.:-_
embodiment; - |
_ Fig. 5 is a time-chart of th_e operations of a drive mechanism and a water
supply pump controlled by the control board;
Fig. 6 is a time chart of another example operat_ibri éontrélled by the
15 control board; |
Fig. 7 is schematic cross séc'tidn.al yie\}v. Whic_:h_ illustrates a first |
modiﬁcatiéﬁ of this embodiment; |
Fig. 8 is schematic cross sectional view which illustrates a second
modification of this embodiment; | |
20 ' " Fig. 9 is a schematic cross sectional view'whi_c':h: f.fldstn‘étes an automafci:c'_'
ice making apparatus according to a s'ecoﬁd:emt.aodiment .'of the present ihve.r_l’ci'o‘r?;
Fig. 10is a _sc_herﬁatic view which illust'ratés a control board édaptable'fo

this embodiment;
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REPLACEMENT SHEET 9 It is preferable that the drive unit and the water
supply punp be formed integral with each other. Wen the notor is rotated
forwards, the operation.shaft acts on the valve unit, while the notor acts
as a punp when the notor rotates in a rggerse direction. As a result of the

foregoing structure, the size of the automatic ice nmakin pparatus can be
reduced. | n anotkigr 11 ds tisre sh@mﬁtf@w%r@ﬂomét%sawzﬁ?'@gﬁﬁs a tank setting

detection unit which stops the operation of .a drive unit after a
predet er mi ned tifig. hass paesspkdtiverview mhichy illoiktratassa elnltémmﬁqlbya'ﬂﬁg@mg
lights on-a display portion and which lights off the display portion if the

' e B mion ot ke S0 i hd Scppt 1 e e o
s making apparatus according to athird embodiment of the present |nventlon,
5 Fig. 13 is an internal structural view which illustrates the unit formed by
| integrating the drive mechanism and the water supply pump;
| Fig. 14 is a view A of Fig. 13;
.Fig.. 15 is a view B of Fig. 13; . |
-Fig 16-is a schematic crosa sectional Qiew which illustrates a modification
‘iO of the umt formed by mtegratmg a drive mechanism and a water supply pump and

F.

adaptable to an automatlc |ce making apparatus according to the third embodiment
of the present invention;

.'Fig. 17 is a view A of Fig. 16;

Fig. 18 is a flow chart of the operation of the mbdificati_on;

15 Fig. 19 is a partially enlarged view which illustrates the outline of a water
supply tank corner adaptable to an automatic ice making apparatus according to a
fourth embodirhent of the present invention and having an LED attached thereto;

Fig. 20 s  time chart of a lapse LED; |

Fig. 21 is a cross sectional view Which illustrates an'automatfc ice making
20 apparatus according to a fifth embodiment of tha present invention;

Fig. 22 is a cross sectional viaw which i!lustrates a spacer,

Fig. 23 is arear view which illustrates the spacer;

Fig. 24 isa blan view which illustrates a filter;

Fig. 25 is a vertical cross sectional view which illustrates a water supply



stopped.and the display portion is it ‘on. Wen the set .tank is renoved,
the di spltay portion is lit off. Therefore, the user is able to settle down
psychologically. It is preferable that a suction hose be connected to the
wat er supply punp and that the mater'sup@t; punp is disposed at a position
hi gher than the receiving tray. Since the water supply punp is disposed
hi gher  t haPpumPe receiving tray, splashing of the water di scharged towards
the receiving tray onto the water supply punp can be prevented. It is
preferable that {Fig 2elees igterat caissdectibaabview wiich dfstiateslieneated suppiynd
secured to a recess in the deepest portion of receiving tray. The suction’
hose, dispP§ .in the recess. efficiently and conpletely sucks up water in
the receiving tray. According to a further aspect of the invention, the
apparatus nmay comppri,.se. a water s |y .det ect.i nit and.a door
oben nol ol oai ng TG s mass pectpralyiew e leliRies & 8tat8 WIRER the wAtSrea
i nterval s whet her or not the door of the refrigerator has

supply pump is accommodated in a vibration preventive member;

Fig. 28 is a perspecti\)e view which illustrates a state Where the water
supply pump is accommodated in the vibration preventive rﬁember;
 Fig. 29 is a cross sectional view which illustrates a state wﬁere extruding
.hose_es aré connected to each other;
10 | : Fig. 30 is a cross sectional view which illustrates'a state Where-a splash .
preventive membe.r and a flow;regulating portion are attached; -
Fig. 31 is a cross sectional view which illustrates a refrigerator having ah
automatic ice making apparatus including a.control pbrtioh according to this
embodiment;
15 Fig. 32is a 'ﬂow chart of the operation controlled by the control portion;
Fig. 33 is a flow chart of the operation controlled by the control portidn;
Fig.' 34isa crosé sectional view which illustrates an essential portion of an
automatic ice miaking apparétus.according to a sixth embodiment of the present
invention;
20 Fig. 35 is a partially broken perspective view which illustrates a water
| supply tank for an automatic ice making épparatus according to an embodiment of
the present invention;

Fig. 36is a berspective view which illustrates a water supply tank for an

automatic jce making apparatus according to another embodiment of the present



10 been ;opened/closed to transmt, to a water supply control portion, a
wat er supgply operation signal if it has discrimnated that the door has
been opened/closed or transmt a stop signal if it has discrimnated that
‘the door has not been opened/cl osed. Therﬁater supply detection unit
di scri m nates et her or not water has been supplied to the ice making
tray, and - FYETHB®r openi ng/ cl osi.ng di scrimnation unit discrimnates at
predet ernm ned intervals. whether or not the door of the refrigerator has
been opened/ ct os&dQ. 3% isaa aiossisestional \iewhwhich dlustrateiea state whese dle watters
been opened/cl osed, the water supply operation signals is transmitted to
the -wat er sy Yarsofdriapl awtofiatielice hfakhdlapsaratisatdaraingad the embsdiaehhat
t he door has .not been opened/cl osed, the stop signal is transnmtted. As a
result, a Eépblen1that no ice can be made due to setting of an enpty water
supply tank ¢tan be prevented. Since the nechanical and conplicated tank
tted f tructure, .the size_ of the

: 3% E) Imr; i geit ggt ngéigiéaiﬁggﬁﬁgﬁgg \éﬁ]vigg/ wé@:ﬁ‘é@&ﬁrastes an essehtial porﬁon of an

embodiment of an automatic ice making apparatus having a structure for irradiating

the water supply tank for an automatic ice making apparatus and according to
the preéent invention;
* Fig: 3gisa partial cross sectional view which illustrates a refrigerator_' to
10 which this embodiment is adapted; _
Fig. 40 is a block diagram which illustrates é water supply detection unit e
adaptable to an automatic ice making apparatus according to an embodiment of
the present invention; |
" Fig. 41 is a time chart which illustrates the embodiment;
15 | - Fig. 42 is a cross sectional view Which illustrates é conventional automatic
ice méking appératus;
Fig. 43isa crosé sectional viéw which illustrates another cohveritional
automatic ice making appafatus; |
Fig. 44 is a cross sectional view which illustrates a refrigerator having a
20 convenﬁonal automatic i_ce making apparatus comprising a wa{er supply detection
unit and a tank setting detection unit; |
Fig. 45 is a perspective view which illustratés a water supply detection
unit; and |

Fig. 46 is a schematic view which illustr_atés a tank setting detection unit.



The water supply tank may conprise a transparent case for accommopdati ng
water and a cover water-tightly joined to the case. A user is able to

directly confirmwhether or not water is | esent in the water supply tank
t hrough the transparent case which has beeR set. As a result, a problem.

~that an e\%@RLe o B YHEIKE F SEMBB'MM‘E%Tcan be prevent ed.

Al ternati er supply nmay conprise a case whi ch acconmobdat es
rtion, and a-cover water-t,i

wat er and whi ch rent p i ned
'o the case. A ubtprareedBmBBHztaIs BEi Stdsery inieaiion al Ngw e, pestinad Yéh
present in the water su ply tank through the transparent portion of the
case. Trefergnaedotthedrawtnigsn i s al so, directed to overcone the foregoing
probl enms and therefore an object of the sane is to provide an autonatic ice

maki ng app#&irgt Bmpadinentvat er supply t ank for the automatic ice nmaking
appar atus whi ch can be
5 : Fig. 1 is a view which illustrates the outline of a refrigerator to which an
automatic ice making apparatus éccording toa f_irs_t embodiment of the present
' invention is adapted. Fig. 2 is a schematic cross sectional view which illustrates
the éutomatic ice making apparatus according to this embodimént. Fig.3isa
cross sectional viev;/ wh.ich illustrates an éséential portion of this embodiment.
10 - Referrmg to Flg 1, arefrigerator 1 has a refngeratmg chamber 2anda
freezing chamber 3 disposed on the refrigerating chamber 2. Awater supply tank# -
corner 4 is formed above the refrigerating chamber 2, while an ice making corner 5
is formed below the freezing chamber 3. The automatic ice making apparatus is
disposed in eéch of the water subply tank corner 4 and the ice making corner 5.
15 | As shown in Fig. 2, a water supply_tank 10 is attached in the water supply
| ténk corner 4, and a faéiéning -port 11 having a large diamieter which enables the |
hand to be i_nfrodu_ced is formed in the ldwer portion of the wéter supply tank 10.
" Further, a qnantitative chamber 20 is a_ttached to the fastening port 11.
The dnantitative chamber 20 is constituféd by a can 21, which is fastened
- 20 to the fastenmg port 11 by means of threads and Wthh has an outlet port 22 in the
central portion thereof, an intermediate case 23 having an inlet port 24 in the upper
| portion thereof and an upper case 25 including activ'ated carbon 26.

. An intérlo_cking valve 27 for opening/closing the outlet port 22 and the inlet

. port24is attached to the outlet pnrt 22 of the cap 21.



protectged from bacteria suspended in the air and snell and in which
generati on of noise can be prevented, water can be supplied in a uniform
quantity, and whether or not a water supply tank is present can easily be
confirmed with a sinple structure. According,&p one aspect, the present
l.nvention provides an automatic ice making apparatus conprising: a water

suppl y tank havi rheintetiddking paive,27ahas ahtoutiet:portyaiep28 foraglesingnige outlet
therefromso as to surround said outlet port, and a valve unit capabl e of

openi ng/ ¢l Qg ﬁaacérﬁggéltg;orp% ge 29 fof | Mgld%b .ﬁ@i BRI AhE %téﬁb&.ﬁgk’sﬁ,e

unit by way of an oper t to a ter sai d water suppl'y tank

o roce vidlg WRbHroRRHDNAES R aprill0 Todls &Epefpr%%s‘%ﬁiﬁ?f T

receiving tray having an_internal volume equal to the full volunme of said
i ce maki ng IRtERPCkIREYalVR2E, the dpterieekingivalve A7 sameved cdownwards by thesspring
reached a | eading end of said draft gauging pipe;, and a water supply punp

for suppl yidty caasieg the irlet port @ddo\bengpenery Furtiser, the oetletedorn@2 is elpsedhen
the val've unit is operated by a . drive unit, water in the water suppl y t ank
s The interme_diate case 23 js secured to the cap 21 by means of threads or
by fitting., the intermediate caée 23 having an air venting 23a in the uhper portibn L
thereof. The upper éasé 25 is attached to the uppef surface of the intermediate .
case 23 by means of threads or by fittihg-so that water in the water supply -ta.h'.k 10 R
10 s introduced ihto the _éuéntitati\ie chamber 20 by way of the acti?ated carbon 26. ‘{\
receiving tray 32is disposed blow the faétening port 11 to which the inter}ne_diafe |
case 23 is aﬁached. The receiving tray 32, thereih, has a water supply passage 31 |
which is inclined down-Wards. and to which a drive mechanism 40 serving as the
drive unit .i's éttached.
5. The dﬁve mechanism 40 ihéludes an eleé:tromaghetic solenoid which
| vertically moves an operat|on shaft 41 by the electromagnetlc eﬁect thereof the
operation shaft 41 having an operation member 42 in the form of an umbrella ora
truncated cone fasténed to the leading end thereof As a result the mterlockmg
valve 27 of the quant:tat:ve chamber 20 is pushed upwards by the truncated-cone-
20  shaped operation member 42. |
. The operation member 42 is dispoééd to brotéct -é -fas.t.ening hole 31a'.6f‘ -'
the water supbly passage 31 from -inv'asion' of water thrc’pu_éh the outlet poh 22 the
' operation membér 42 being made of silicon -ﬁéterial.’

When the drive mechanism 40 is operated as described above to upwards



allowed to flowin the receiving tray through the output port. \Wen water
reaches ¢t he | eading end of the draft gauging pipe, water is reserved in the
receiving tray in a quantity corresponding to the full volume of the ice
making tray. The water in the receiving tra94$s supplied to the ice nmaking

tray by the water suppl unp. . Therefore, . even if_the ti I n | he
drive unit m%'eéﬁsr%@é%f&bg’ﬂégf” b@eﬁa{%{%hi”ﬁo\ﬁ’\( %%Yt'ﬁgufm%%}’%@gg]%énﬁt

wat er di schar ged througgsthe outlet port.is non-uniform their influyences
can be el i thenauliet parti2dis epenethand the et port B4 is slosedibygheralet-PRVaNRnt i t y
which is the sane as the full volunme of the ice nmaking tray. Mreover, '

water in tRe receiving tray can i nmedi ately be sucked, and 12 therefore
t he probl em of beconming slimy and rotten due to invasion of bacteria

suspended in the §d rdcBihg BEF 'SZFﬁiquﬁthhé‘ﬂ?%Erﬁechanis'm 40 arranged as

5  described above is fastened, has a water supply pump 45 as shown in Fig. 1. An
- extruding hose 46 is connected to the top end of the water supply pump 45.
The extruding hose. 46 is e_xtended to the ice making corner 5 in the
" freezing chémber 3, the Iéadihg end of the extruding hoée 46 being allowed to
~ reach a:posi-tion above the ice making tray 47 in the ice making corner 5.

'10 The water supply pump 45 is not a centrifugal pump but it is a self-

containing type pumﬁ.

The opération of this embodiment will now be described.

i fhe drive mechanism 40 is not operated, only downward urging force of
the spring 30 acts on the interlocking valve 27 of the qUantitative chamber 20..

15 = Therefore, the outlet port 22 is closed by the outlet-port vaive 28 and the inlet port

24 is opened.

| Therefore, in the foregoing state, water in the water su.pply tank is, through
the activated 'cafbon 26 introducéd into the upper case 25, water being allowed to
flow through the inlet port 24 and introduced into the intermediate case 23.

20 The introduction of water into the ihterrhediate case 23 is performed
smoothly by the operation of the air venting 23a. Since the qutle’i port 22 is closed
by the outlet-port valve 28 at this time, the quantitative chamber 20 is filled with
water. | |

When the drive mechanism 40 is operated, the operation shaft 41 is



In.,a further formof the invention, an autonmatic ice nmaking apparatus
conprise§ a cap attached to the operation shaft and capabl e of '
fluid-tightly sealing the drive unit. Si ncg\the drive unit is fluid-tightly
seal ed by the cap, undesirable introductionof water in the receiving tray

onper . BAeg BarEeeihaP B Blon HerhBe iR LBNARERLdfFe A Bty R8N

by the air venti e drive unit can bé operated wth satisfactory

ng . nenber,
response. fhe 1f§¢r¢$’fé%9 ¥give %t;]héQaﬁ‘sf the wioing force o€ Hespng AR AsceresUlythe ay .
The suction operation perforned by the water supply punp results in that -
f or ei gn madutietsporh22d¢ opeded and thé énletpeit 2idrig closed mathebialet-goniealvd 29t he
mesh filter. As a result, breakage of the engagenent portion of the gear

Screws ocCherdfore] watbpin thedsicpmetfiaté kasé 2845 aMlowdH 6 fiawcalt thfoughament ed.
At is preferable that a suction hose and an extrudi ng hose. be connected 'to

] b , an © “hos .
posi 1180 nPaney o 220 A6 TScRRin Moy P Welbh i MefieeRin Pl BRI UE 7, ¢

di sposed 'hic?{heer operation of the water supply pump 45, supplied to the ice making tray 47 -
~ through the extruding hose_ 46.
_Since the inlet port 24 is closed at this time, the quantity of water to _be
' intrc;du.ce'd to the receiving tray 32 is substantially the same as the volume of the
10  intermediate case 23. Therefore, water in a predetermined quantity which is
substantially the séme'as the interme_diate case 23, is supplied to the ice making i
tray 47. |
Since the outlet port 22 has no hole servihg as an air venting, the time, fn
which water flows out, cannot be made constant, and also the displacement of the
15 quarﬁity of water iﬁ the receiving tray 32 cannot be made constant. | However,
since the self—containing type pump 45 immediately sucks water, no water will
Ieav.e in the réceiving tray 32. That is, even if the time, in which water flows out, is
made irregular, no water is left in the receiving tray 32, and therefore wéter is
supplied to the ice making tray.47 in a predetermined-quantity.
20 Fig. 4 is a schematic view which illuétrates a control board for controlling
the operations of the drive mebhanism 40 and the Water supply pump 45. Fig. Sis
a time chart of the operation.

The control board 50 is disposed in the refrigerator 1 and connected to the

drive mechanism 40 and the water supply pump 45. Reference numeral 51



than the receiving tray, splashing of the water discharged towards the
receiving tray onto the water. supply punp can be prevented. It is
preferable that the | eading portion of the suction hose be disposed in and
secured to a recess in the deepest portion Bf receiving tray. The suction
hose, the | eading portion of ich is digposed_in and secured to the
recess, ef f?RfPéﬁ'tqtls)? BﬂWeEWF\é{}@WShW@ig’Baﬁé§éf in the receiving tray. It
is preferable that the suction punp is a self-containing punp conprising
REPLACEMENT SHEEWhenat watessupplysian signajésrassshowwsin FigeSy dtamsimitted &rbmt he
engaged gear .screws efficiently send-water in the suction hose into the
extrudi ng fRs€onttdl boargsef Headive ieehahizm 2@ iLturfedBhito BéGpdrateri-opanodat ed

in a vibration preventive nmenber. In this case, vibration noise of the
water supphyed¥tdinindd tife. The timing is arranged in such a manner that the water supply
5 pump 45 is, t1 seconds after the drive mechanism 40 has been turned on, operated
- for a predetermined time.
The timing méy be arranged in such a way that the water supply pump 45
.is, t2 séconds after the drive mechanism 40 has been turned on, operated for a
predetermined time.
10 . As a result of the operation of the drive mechanism 40, water résérved in
* the receiving tray 32 is sucked by the water supply pﬁmp 45, and therefore the T
receiving tray 32 is made empty.
A gear box (omitted from illustration) for rotating the ice making tray 47 to
remove ice is disposed in ihe freezing chamber 3. The gear box detects the
_ 15 | guantity of ice to be reserved in a water storage box SO thét the foregoing water
suppiy start siénal ié transmitted from the control board 50 if a desirabie quantity of
ice has not been réseryed, The detection of the qﬁarﬁity oficeis peﬁormed at the
moment when a door of tﬁe freezer chamber 3 is opened or ciosed.
As described above, the automatic ice making apparatus ac':cording to this
20 embodiment is able to prevent reservation of wéter in fhe receiving tray 32, but
water can be supplied to the ice making tray 47ina predetermined quantity.
Moreover, the strﬁé.ture that the water supply tank 10 is sealed off prevents water

from exposure to the outside air. As a result, bacteria suspended in the air cannot

invade water so that generation of the bacteria is prevented.

-



.~ absorbed by the vibration preventive nenber. It is preferable that the
extrudi ng hose is conposed of first and second extrudi ng hoses connected to-
each other by a connection pipe. Water sucked into the suction hose is
supplied to the ice making tray through the AJrst and second extrudi ng

hoses. It is .preferable that a splash preventive nmenber he di sposed, at the
| eadi ng end of th'g{@?ﬁﬂbcﬂﬂ% hﬁﬁ?ésﬁ??? -g'ﬂi'@e%éj,'a@ﬁqeéﬁ"aglﬁraﬁﬁ’g?- di schar ged
t hrough the | eading portion of the extruding hose can be prevented by the
spl ash pr e\sedeteaminesbealue | theiselfecantaining typepumpg 46| completgly puinpg ypowateon
be disposed in the extruding hose. In this case, water in the extruding

hose is degelies ektradingthosedd as el t hetdd resereduihahe Nateosuppiy pipe 3hat
water is supplied into the ice making tray in such a .manner that splash is

prevent o0 el ALARG F8) SRS SLOBYAEPIS 88 cmAETR T RRRREN |
| onger St harbetnré?at%c;nngf bacteria can further satisfactorily be prevented.
Further, the inside portioﬁ of the water supply tank 10 can easily be
| cleaned by removing the cap 21 and by inserting the hand through the large-
diameter fastening port 11 of the water :subply_ tank 10. Since the water supply
tank 10 and the dri;/e mechanism 40 are fofmed individually, the water supply tank
10 1'0 Caﬁ arbi.trarily be removed so that maintenance, such as cleaniqg and i'epair, is
completed easily. | | | o
Since the 6peration member 42 of the drive mechanism 40 is made of
silicon material, noise made due to the collision with the interiocking valve 27 can
~substgnti'ally be eliminated. Thus, generation of noise can substantially be.
15 | prevented. |
| | A modification of th_e disposition of the water supply pump 45 will now be |
de_scrib_ed. | ' |
F ig.-l 7 |s a schematic cross sectional view which i llustrates a first
modification.
20 | _This modification i's. ar(angéd in such a mannér that the wéter supply pump
45 is disposed in the ice making cofher 5 in the freezing chémber 3, and.a-water
suction hose 48 is'extended downvx(ards frém the',sam'e to the receiving tray 32.

The lower end of the suction hose 48 is inserted into a recess 34 formed in the

. receiving tray 32.



taken fqr the water surface in the receiving tray to reach the |eading end
of a, drafit gaugi ng pi pe, stopping the drive unit and operating a water
supply punp. After the drive unit has been operated for a tinme |onger than
the time taken for the water surface in theZkeceiving tray to reach the

| eadi ng end of a draft gauging pipe, the water supply punp i s operated.
Theref ore, aft er ihispeeferable thatrthe does-disposediwatehsupply pumm4s beaypumpaf
quantity which is the same as the full volume of the ice naking tray,

reserved valppstos Abtidh P RIriseypk Osliditasd BeBrischsy thay sedds watep by rotainal
that the water supply punp be operated for a predetermned time when the

(e e G

been opened an nce. er supply
punp i.s operated for, redeterm ned time when the control portion has been
reset or wielerdpe ﬁ%’s;?a‘g%"b’ MReSHeBn depressed, a probl em t hat

5 Fig. 8 is a schematic cross sectional view which illustrates a second
modification. |
| This modification is constituted. in such a way that' the water sﬁpply purﬁp L |
45 is positioned lowef thén fhe positions of the water supply passage 3-1 and.the o
receiving tréy 32, aﬁd the extruding Hosé 46 is cdnhected to the water supﬁiy' pump ',?'_:
10 45. | o
e
Second Embodiment
Fig. 9 is a schematic cross sectional view which illustrates an automatic
ice making apparétus aécording toa second embodiment of the present invention. -
Fig. 10is a schematic view which iII'ustrat'-e's a control board adapitable to this
15 . embodiment. Fig. 11 is a time chart of the control board.
This embodiment is differ.ent from the fir_st erﬁbodiment in tha} a yvatér |
drain structure is disposed ;to drain watér left in '_th.e .receiviﬁg. ;:ray 32. ‘
Th'e' drain structure is, as shown. in Fig. 9, cohs;iitu'.ced_ in 'suc'h a manne'r" |
that a drain passage 35 is so formed belovy thé _recéiving' tréy 32as tb be - B
20 connected to the same. Further, a drain hosé 36is confjecited to the drain '
passaée 35. In addition, -a drain valve 37 is 'é'tta_ch'ed to an intermediate positidh-_of-'.
the drain péssage 35. There sometimés arises a case thaf water in the réceivfng_
"~ tray 32 cannot be sent to the ice making .-tray.'4'7. depe‘ﬁding upon the position 'ahd_

the type of the water supply pump 45. It leads to a fact that water is left in the



water is undesirably left in the water supply punp and so forth can be
prevent ed. Accordi ng to a further aspect of the invention, an autonatic ice
maki ng- apparatus conprises a.water suppl y detection.unit and a door

openi ng/ cl osi ng discrimnation unit whicha@scrimnates at predetermi ned
interval s whether or not the door of the refrigerator has been

opened/ cl ossukiving trayr82rand thereds warigir thatipptteriagrowol portion, a water
supply operation signal if it has discrimnated that the door has been

opened/ cl osed or 'ﬁt‘ﬁ@@ﬁfﬁoﬁuﬁeﬁtﬁ@@sr&bﬁé@ﬂo é\fert:émbaﬁe%r‘é@bid@ prabsi byat - t he
door has not been opened/c osed. The water supply detection unit.

oy ana- bResGAG B ArudPls SRFTeR e BRI AR BobRidE opaind®s "2
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been opened/cl osed, the water supply operation signal is transm tted to the
wat er Supplpassagd Bﬁlto puaporate wiatera di scri mi nati on has been nade that the
door has not been opened/closed, the stop signal is transmtted. As a
result, a The operations of the drain valve 37, the drive mechanism 40 and water
. supply pump 45 are controlled by the control board 52 shown in Fig. 10.
-That IS when a water supply start signal is transmitted from the control
| board 52 as shown in Fig. 1'1, the drive mecha'nism 40 is turned on to be operated :
10  for a predetermined time. Then, the water supply pump 45 is turned on to be
operated for a predetermined time.
" Since the residual structures, operatiohs. and effectsﬂare the same as
those of thé first embodiment, their descriptions are omitted here.
Third Embodi
15 | Fig. 12 is a pérspectiv’e view which illustrates an integration unit of the
drive mechanism and the water supply pump and adaptable to an automatic ice
making apparatus according to .a thirc_l embodiment of the present invention.
Fig. 13isa view which.iuustrates the internal structure of the integration unit of the
drive.mechanism and the water supply pt;lmp. Fig. 14is a vigw A of Fig. 13, and
20  Fig. 15is a view B of Fig. 13. o
This embodiméht is different from the first and second embodiments in that
an‘integration unit of the drive mechanism and the water supply pump is used

which is formed by integrating the drive mechanism 40 and the water supply pump

45.



praobl emthat no ice can be made due to setting of an enpty water supply
t ank_ can she prevent ed. Since the nechanical and conplicated tank setting
detéction. - unit can be onmitted fromthe st ture, the size of the
automatlc i ce maki ng apparatus can be reduceé\ According to a further

aspect t he pres t appar at us
conprising: a waﬁgrfe}srumﬁgﬁ% rl:'g nﬁé %ééﬂ%;t%'%r%gphporﬂt&fo% ‘ﬁ}/ gaugl ng pi pe
arranged to rround | tIet ort nd a valve ynit capa

opent ng ol NS and ¢ weltripohlpuinedan& skuckra jomed b Ategryna g
having an internal volune equal to the full- volunme of said ice making tray
when the sdrivacrealfanigm 40 ansktbewsater supply pumee 4bvi ng tray has reached a-

| eadi ng portion of said draft gauging pipe, said receiving tray having a

bott om portion t @ pdEeh1 iof tirpintagration AnWBEST hiedlive mebditarmamedrt the watepai d
ice making tray; and a drive unit having an operation shaft for operating
sai d vgl vegynnly pump includes a two-shaft motor 62. A one-way clutch 63 serving as a
forward directional clutch mechanism is at_tachecl to elither' shaft of the two-shaft
‘motor 62. Further, the water supply.'pump 45 .is discosed to the foregoing eheﬁ. A
water suction pipe 64 communicated with the receiving tray-32 is connected to
.either end of the water SUpply pump 45, while the extruding hose 46 is connected
10  tothe residual end. A one-way clutch 65 serving as an inverse directional clutch
mechanism capable_of 'operating in the direction oppbsing the direction in which F
the one-way clutch 63 is oberated is attached to the residual shaft of the two-sha'ft.
motor 62. | Further, a reduction mechanism 66 is connected to the leading end of
the foregoing shaft, the reduction mechanism 6lG‘.being connected to the operation
15 shaﬁ 41 -through a ‘gear 67. |
The cperation shaft 41, as shown in Figs. 14 and 15, has a lowest
elonéated h'oie 41a and a plurality of rectangular holes _41 b, the cperation shaft 41
being urged downwards by a spfing 68 attached to the case 61.
As a result of the thus-arranged structure of the integration unit 60 of the
20 drive mechanism and the water supply pump, when the two-shaft motor 62 is
rctated in the inverse direction., the one-way clutch 63 runs idle. As a result, the
one-way clutch 65 is connected so that the rotations of the two-shaft motor 62 are

transmitted to the reduction mechanism 66.

Thus, the gear 67 is rotated to be engaged with the rectangular holes 41b



unit to.cause water in said.water supply tank to flow into said receiving
tray.through said outlet port, and a valve which is operated in reverse
relation to the operation of said valve unit to open/close said water
supply pipe. According to a further aspeg&7of the invention, an autonmatic
L ce making apparatus conprises a transparent case for accommobdati ng water
and a coveof \ eperatiogtshiaft 4 19ianeithereforectheasperationshaftidd ialhevedoupvaesst | y
confirmwhether or not water is present in the water supply tank through

the transpggaiHst o7 Brgi Fd’rcé%?tﬁ@%nﬁggjbs Aihan e gobr 67 iPAMHER Rolhdd an

enpty water “supply tank 1s undesirabl’y set can be“prevented. According to a
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portion, and a cover water-tig hﬁétjem ned to the case. A user is able to
directly cm\‘iﬂmﬁmmﬁp%ﬁat'%ts s slopped c NYhemtheepeigtien sbafidlyhasnk

t hrough the transparent portion of the case.
5 been moved upwards, the operation member 42 pushes upwards the interlocking

valve 27. Therefore, water in the quantitative chamber 20 is discharged'into the _
réceiving tray 32 to reach the water supply bump 45 through the suction pipe 64. If
poWer éupply to thé two-shaﬁ motor 62 is stopped in the foregbing state, the
reduction m’eéhaniém 66 runs idle, éausing the operation éhaft 41 to be movéd
10 | downwards by the spring 68. As a result, the outlet port 22 of the cap 21 is clos’ed,p_ B
" by the interlocking valve 27. .
When the two-shaft.rﬁotor 62 is rotated forwards, thé one-way clutch 65
runs idle and the one-way clufch 63 is connected. As a result, the water supply
pump 45 s operated, causing water to be sucked through _the suction pipe 64 to be
15 sent to the extruding hose 46. |
| A modification of this embodiment will now be described.
Fig. 16 is a sche;.natic cross sectional view which illustrates this
modification. Fig. 17 is a view A of Fig. 16.
This modification is arranged in such a way that a cam 70 ﬁaving a spiral
20 spring 71 is used in place of the gear 67. |
| As a result, When the cam 70 is rotated from point b toward point ¢ shown
in Fig. 13, the operation shaft 41 is moved upwards. If the two-shaft motor 62 has
been stopped or in a case of power outage, the spiral spring 71 rotatés the cam 70

from the point c toward the point b. As a result, the operation shaft_41 is moved



REPLACENVENT SHEET BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a view which
Il lustraties the outline of a refrigerator to which an automatic ice nmaking -
~apparatus according to a first enbodi nent of the present invention is
adapted; Fig. 2 is a schematic cross sectiof@l view which illustrates the
automatic ice maki ng apparatus according to this enbodinent; Fig. 3 is a
cross sect dowawardsewl fvdtiis hwhén the twad-ehafimatos62 s edtatear inversebf as shewn in
enbodiment; Fig. 4 is a schematic view which illustrates a control board

i ve. MeChatt S S e e 32 D L [ ) o R CunCP o Bard;
Fig. 61is ghéfj( 9% i& Bﬁéﬁed) Lp@gpésq%rbeeégmc%d%ﬂ% %“é&’é}eﬁﬂi%'éﬁodég?ge.b )Wﬁg'r? the
two-shaft motor 62 is then rotated inversely, the'Water supply pump 45 is operated.
5 | Sihce the residual structures, operations.and effects are the same as
those of the first and second embodiments, their descriptions afe omitted here.
Fourth Embodiment
Fig. 19is 'a. partially enlarged view which illustrates the outline of a water
supply _t'ank_comer4 to which an LED is 'attéched which is adapted to ah aufoﬁétic
10 " ice making apparatus according to a fourth emb_odiment of the present iﬁvéntion. . ’.
Fig. 20 is a time chart ofa lapse LED. | o
This embodiment is different from .the first to third embodiments in that a
water supply LED 80 and a lapse LED 81 are disposed in the water supply tank
corner 4 of the refrigerator 1.
15 The water supply LED' 80 is an LED that is widely émployed inan
automatic ice making apparatus for domes’tic use and realized by known
-teéhndlogies._ | That i_s; the water éupply LED 80 rs lit on if water in the water supply |
| tank 10 is exhausted to urge the 'uéér to supply watér. Wﬁen water has been
supplied .to‘ the water supply tank 10 ahd the wafer sgpply tank 10 ﬁas been set,
20  the water sdppuy LED 80 is lit on. ' |
" The Iabse LED 81 is lit on at'a moment after a prédétérmine.d time (for
example, one week.) has passed from sétting_of thé \)va{er supply tank 10 and

érranged to stop the operation of the drive mechanism 40. The lapse LED 81 is lit

. off when the water supply tank 10 has been ejected.



control _board; Fig. 7 is schematic cross sectional view which illustrates a
first nodification of this enbodinent; Fig. 8 is schematic cross sectional

view which illustrates a second nodification of this enbodinent; Fig. 9 is

a schematic cross sect | onaI vi ew whi ch il FaSHr at es an automatic ice naking

appar at us. accordi econ odi ment of t present invention; Fig

10 is a schematic té%v %FPIS% Etiﬁgg)ttﬂ 88 SHOWER Y 9 AR @ndddiauss pief e h| s
- enbodi nent ; Fig.. 11 is a tinme chart of the operation of the cont rol

board:; Fi gwater Supply tanis 1@ bas beeni sevantlilit off aftardhe atater supply tarfliotOrbdsby
i ntegrating a drive nechanism and a water supply punp and adaptable to an
~automati c ibeen ejected
‘As aresult of the thus-constituted struc'tdre, the water eupply from the
5  water supply tank 10 is stopped after a predetermined time has passed even if
water in the_water supply tank 10 can easily be rotten. Therefore, the user is able
to-settle down psychologicatly though ice cannot be made.
The positions at which the water supply LED 80 and the lapse LED 81 are B
respectlvely dlsposed are not limited to the posmons shown in Fig. 19. o -
10 Eifth Embodiment
" Fig. 21 is a cross sectional view which illustrates an automatic ice making .
apparatus according to a fifth embodiment.
- The automatic ice making apparatus accord_ing to this embodiment
comprises a water supply tank 96 to which a valve unit 93 is attached, a drive
15  mechanism 100, a r'eceiving tray 110 dispofsed below the vr/ater sopply tank 90 .an_d"" -
a water supply pump 120 for supplymg water in the recelvmg tray 1 10 to an ice
making tray 149 through extrudmg hoses 141 and 142 |
The water supply tank 90 is attached in the water supply tank corner, and
a fastening port 91 having a large dxameter whlch .enables the hand to bemserted
20 is-formed in the lower portion of the water supply tank 90
" The valve unit 93 is fastened to a cap 95 fixed to the fastenlng port 91 by
means of threads and having-an outlet port 94 at the central portion thereof. A

- valve 98 is secured to the top end of a shaft ,9-7 inserted into a through hole 96 of

the cap 95, the shaft 97 being urged downwards by a spring 89. That is, when the



maki ng apparatus according to a third enbodi ment of the present invention;
: Fig. 13 is an internal structural view which illustrates the

unit formed by integrating the drive nechani smand t.he water supply punp;

Fig. 14 is a view Aof Fig. 13; Fig. 15 i®a view B of Fig. 13;. Fig.. 16 is
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and adaptable to an aut omati c i ce nmaking aratus according to the third
enbodi ment WetertiRdhe watersupnly, tank Hhis @ilqueiga flaw towarstha receiring traw 116 g.

18 is a flow chart of the operation of the nodification; 15 Fi g.

19 i s a pafuithet,\a dnaftgayge pipewSahs dorméd tmprqecawvehme)wermrfatemﬂtm er
supply tank corner adaptable to an automatic ice making apparatus according
to a fourtbggggodi ment of the present invention and having an LED attached
thereto; Fig. 20 is a time chart of a | apse LED,

5 The drive mechanism 100 is secured to the receiving tray 110 by means of
threads to vertically move the operation shaft 101 due to the electromagnetic - -
operation of an electromagnetic solenoid disposéd therein so as to upwards push
‘the shaft 97 6f the valve unit 93 by a cép 102 attached to the leading end of the

 operation shaft 101.

10 'Speciﬁcally, the cap 102 is made of silicon rubber or the like and formed

into a bag shape, the inside surface of the cap 102 being fastened to the leading
portion of the operation shaft 101. The I.ower portion of the cap 102 is, while being
fluid-tightly fitted within a hole 110a of the receiviﬁ_g tray 110, attached to a spacer
103 serving as an air venting member.

15 Thus, when the operation shaft 101 hasbeen moved upwards, the top
surface of the cap 102 is pushed ohto the shaft 97. As é result of upward pushing
of the top surface of the cap 102, the shaft 97 is moved upwards against the
urging force of the sprirfg 98, causiﬁg the valve 98 to open the outlet port 94.
When the operation shaft 101 has been moved downwards, the top surface of the

20 ' cap 102 of the spring is moved downwards, and therefore thé shaft 97 is moved
downwards due to fhe_ urging force of the spring 99. As a result, the valve 98
closes the outlet port 94.

Thé spacer 103, as shown in Figs. 22 and 23, is forhed into a cylindrical

shape having a hollow portion 104 through which the operation shaft 101 is



Fig. 21 is a cross sectional view which illustrates an automatic ice making
20 . apparat us accordl ng to a fifth embodi ment. of the present invention;
Fig. 22 is a cross sectional view which jllust rates a spacer; Fig. 23 is a
rear, view which illustrates the spacer; Bg. 24 is a plan view which
illustrates a fil ertical, cross, sectional view which
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view which illustrates the water supply punp; Fig. 27 is a cross sectional
-vi ew whi ch1Q9 compmunicated withdhe hnlﬂewqoarhen\n@neareﬁormedlppl y punp is
acconmodated in a vibration preventive nenber; Fig. 28 is a perspective
view which illushsatresul, sif i #revdigy €02 fhein%Haéed/discharged to and from the -
héllow portion 104 through the grooves 105 when .fhe operation shaft 101 is
5 moved upwards and downwards. Therefore, the drive mechanism 100 is operatéd
satisfactorily so that the top surface of the cop 102 can accurately be moved
.upwards or downwards. |
. The receiving tray 110, to which the drive mechanism 100.arranged as
.desc_.:ribed above is attached, has a recess 111 at the bottom portion thereof, as'
10 | shown in Fig. 21. The Side walls and the bottom surface ﬁf the réceiving tray 110 .
- are inclined toward the. recess 111. Further, a mesh filter 112 is detachably o
attachéd onto the inside of the receiving tray 110.
The outline of the filter 112 is, as shown in Fig. 24, fofmed into a shape
which can be adaptable to the inner shape of the portion of the receiving tray 110
15 to which the filter 1.12 is-attached. The filter 112 has a hole 112a in the central
porﬁon thereéf, the hole 112a being formed to receive the cap 102.,
| By femoving thé cap 102 from the operation' shaft 101 and by removing the
filter 112 from the receiving tray- 1 1 0, foreign matters allowed to adhere to the filter
112 can therefore easily be cleaned.
20 The volume of the reé_eiving tray 110 s, as shbwn in Fig. 21, determined
such that the ice making-tray 148 is filléd with water when draft line Z of water in
the receiving tray 110 haé reached the lower end of the draft gauge pipe 95a.

The suction hose 119 is secured in such a manner that its leading portion

119a is pressed against the bottom surface of the recess 111 of the receiving tray



supply punp is accommodated.in the vibration preventive menber; Fig. 29 is

a cross sectional view which illustrates a state where extrudi ng hoses are
connected to each other; 10 Fig. 30 is a cross sectional view
which illustrates a state where a spl ash sventive nmenber and a

flowregulating portion are attached; Fig. 31 is a cross sectional view
whi ch i I'l udtlPat e lgadisig pedioatid9anadrianged insuchw inanheethadthengpenipgr at us
~including a control portion according to this enbodi nent; 15 Fig.

32 is a fl dornedthirt thefleadiegqretion thsreobednrtibeccibsed bg tise Bbitein RefdceBTithEl 9.
33 is a flow.chart of the operation controlled by the control portion; Fig.

iomar o PESSRETHT,CTAL oHBRS K BOHEH SSuat SRl Flareigots”
DT ese | AE SR 1 cssa 13 v Table RS rhh i 8 MR SRR A
appar agus- %g%tgrrndéun acteoofqtﬂeefgggsdsi '?19 1n,tor0gy diagonally cutting the leading portion 119a
or by forming a hole in the leading portion 119'a;._
As a result, water in the receiving tray 110 can efficiently be_sucked from
the boﬁom portion 'through tHe suction hose 119 té be sent to the water supply
pump120.:.
.. 10 . The water supply pump 120 is disposed to be higher than the tép énd of . ’
" the receiving tray 110 to suck up w'aterﬁin the receivihg tray 110.
The water s'upbly pump 120, as shown in Fig. 25, cdmprises a motor 121
having a gear 122 attached to thé rotation shaft thereof and gear screws 124 and
125 that are integrally rotated when a gear 123 engaged with the gear 122 is
15 rotated. Whe_n the gear screws 124 and 125 are rotated, water sucked through the
suctic;n hose 119 is, as.shown in Fig. 26, sent to the extanding hose 141.
The inner diametér D of the sucfion hose 119 connected to fhe water
supply pump 120 is made to be a small value, for example, about 6 mm to raise the
degree of vacuum in the sucﬁon hose 119. As a 1_'esu|t, the function of the water
20 supply pump 120 can satisfactorily be exhibited. |
| | A mesh filter 113 may be attached into the suction hose 119 as shown in
Fig. 26. |
The water supply pump 120 may be secured to the receiving tray 1 10

while being received by a vibration preventive member 130 as shown in Figs. 27



t he, present invention; Fig. 36 is a perspective view which illustrates a
wat et supply tank for an automatic ice naking apparatus according to

anot her enbodi nent of the present invention; Fig. 37 is a cross
sectional view which illustrates a state e the water supply tank for an
automatic i ce making apparatus according to the enbodinent is set; 5

Fig. 38 is angaBsghatisy@ poréd2Grercepnnadlisgtae suction beseifl B4s fitied to either ofan
enbodi ment of an automatic ice making apparatus having a structure for
i rradi at i ngcutlporiiens13$ optieyvibeation preventiveiremiidrcl 3candrtie cshragatiahas us and
according to the present invention; Fig. 39 is a partial cross sectional
view whi ch gdthydHed Sstwaeh® podaB3LEF chithecting the extruding hose 141 and a drain
port (omitted from illustration) of the water supply pump 120. inthe foreéoing
5' state, the water supply pump 120 is’accommodated in the vibration preventive
member 130 so that vibrations, which can be prbpagated from fhe water supply
pump 120 to the drive mechanism 100, are absorbed.
The extruding hose 141 conneptéc_l to the drain port of the water Suppiy
_pump _120 |s as shown in Fig. 21, extended to an interr_ﬁedi,ate partition' wali 143
10 - that partitions the water supply tank cdrner 4 of the refrigerator 2 from the'ice )
making corner 5 in the fréezing chamber 3. The éxfruding hose 141 ié'connected r;
to the extruding hose 142 in tﬁe ice making corner 5.
Specifically, a connection pipe 150 is fastened to the intermediate partition
‘wall 143 as shown in Fig. 29. Further, the leading portion of the extruding hose
15 141 is cdnnectea to a lower end connection portion 151 of the connection pipe 150.
In addition, the upper extruding hose 142'is inserted into a large-diameter insertion
pbrtion 152 m the uppér portion of the connectidn pipe 150 to be received by a
| sealing membef 153 disposed in the insertion portion 152. |
.The sealing member 153 is rhade of s'_ilfcon'rubber or the l.ike capable of
20 pljeventi_ng- invasion of air aﬁd water, the sealing member 153 ﬁaying a p_lura_lity of
rounded projeétions 154 on the outér surface thereof and a'p'lura_lity of sharp
projections 155 oh the. inner surface théreoff

As a result, the lower end of the extruding hose 142 is tightly held by the

elasticity of the séaling member 153, resulting in that the risk of the separation of



10, which this enbodinent is adapted; Fig. 40 is a bl ock diagram which
illustrates a water supply detection unit adaptable to an automatic ice
maki ng appar at us -according to an enbodi nent of the present i nvention; Fig.
41 is a tinme chart which illustrates th@4nbodi nent; o Fig. 42

ki g appdTS IRl EsBaf 424G she LB G e T §$«5\h AL, o

anot her conventional automatic ice making appar atus 44 is a cross :
sectional Wal6F SRRV tank exrpead s the ioe magegaﬁqmehéﬁaﬁga &oqide, it &Mt | onal
automatic ice naking apparatus conprising a water supply detection unit and
a tank set repajretbby cemovingrartly tHe extruthing hose fdr gretd ofeitherwonhercthat has
illustrates a water supply detection unit; and Fig. 46 |s a schematic view
which ill ughealseréed e foSsiet | ng detection unit.
5 The thus connected extruding hose 142 is, as shown in Fig. 21, extended
to the ice making.tray 149, the extruding hose 142 having, at the leading end
thereof, a cap-shape splash preventiVe member 145 as shown in Fig. 30.
Therefore, flying of water discharged from the extr.u.ding hose 142 can be
prevented and water can be supplied to the ice making tray. 149. It should be : 3 B
10 .' noted that reference numeral 146 shown in Fig. 30 represents a mesh-shape flow-
reguiating portion for fegulating water 'i.n the exfrudiné hose 142. Although Fig. '30?,' B
illustrates the foregoing flow-regulating portion 146, it can be eliminated if the
splash preventive member 145 is .attached. Iif the flow-regulating portion 146 is
attached to the leading portion of the extruding hose 142, the splash preventive
15  member 145 can be omitted frpm thé— struct_Ure. | | |
The opefatiqns of the drive mechanism 100'a'nd the water stply pump
120 are controlled by a cqhtrol b_ortioﬁ 160 shoi)\./h ih'Fig. 31. -
The control poﬁion 160 confirms the Water subply'tihjing (st'ep S1 shOWn in
Fig. 32) to bring the drive me'chanism 100 and'the Water' supply pump 12'0 to be
20 non-active state if it has discriminated that the water supply timing has not.come
(steps S2 and S3 if a discrimination "NO" is made in step S1 shown in Fig. 32)
When the water supply tfmmg has com‘e',_the drtve mechanism 100 i IS_

- operated to upwards move the valve 98 of th_'e..x)alve unit 93 shown in Fig. 21,

cagsing the outlet port 94 to be maintained at the opened state for 7 seconds (the



DESCRI PTI ON OF THE PREFERRED EMBODI MENT Preferred enbodi ments of the
present invention will now be described with reference to the draw ngs.
First Enbodi nent 5 Fig. 1 is a view which illustrates the outline
of arefrigerator to which an automatic®& nmaking apparatus according to a
first enbodi ment of the present inventi-on is adapted. Fig. 2 is a schematlc
cross sect faregbingi tene whcalted M1idtereineier){stepst SHand S5 & @ diaximmpatippal
according to this enbodinent. Fig. 3 is a cross sectional view which

il tustrateg madessetdg gh).portion of this enbodinent. 10 . Referring
to Fig. 1, -a refrigerator 1 has a refrigerating chanber 2 and a freezmg

charber 3, & 300> gl yid Bl oross SR T TR e oY BinueBELY S

cor her > water is allowed to flow from the water supply tank 80 to the recelvmg'tray 110.

5  When the water draft line Z has been raised to-reach the lower end bf the draft
gauging pipe 95a, air introduction into the draft 'gauging' pipe 95a is interrupted,
resulting in t_hat the water flow from the water supply tank_ 90 to the receiving tray

"110is stopped.' That is, the receiving tray 110 is filled with water five seconds (the

forego'ing time is called 2" hereinafter) after the operation of the drive mechanism .

10 100 has been commenced Further, the ice making tray 149 is filled with the

?

quantity of water for the ice maklng tray 1489 during a period from T1 second to T2
second. | |
The descripfion "DRIVE MECHANISM ON" shown in Figs. 32 and 33
means a state where the vallve 98 has been moved upWards and therefore the
15 outlet port 94 has been opened. Further, T1 seconds a.nd, T2 seconds are not
limited to 7 seconds and 5 seconds. That is, the necessity lies in on.ly' that the
period of T2 seconds is the time required for the draft line Z to reach the lower end
of the draft géuging pipé 95a and that T1 secbnds are longer than T2 seconds.
Then, the drive mechanism 100 fs operéted inyersely after T1 se;:onds
20 have passed, and the water supply pump 120 i§ operated (steps S6 and S6 if a
discrimination "YES" is made in step S5 shown in Fig. 32). The description "DRIVE
MECHANISM OFF" shown in Figs. 32 and 33 means a fact that the valve 98 has
been moved downwards.and therefore the outlet port 94 has been closed.

After the water supply mep 120 has been operated for 14 seconds, the



s, formed below the freezing chanber 3. The automatic ice making apparatus
i s disposed in each of the water supply tank corner 4 and the ice nmaking
corner 5., 15 . As shown in Fig. 2,. a water supply tank 10 is
attached in the water supply tank corneEd, and-a fastening port 11 having
a large dianeter which enables the hand to be introduced is fornmed in the
|-ower por t operationt dfeheavater supmly putmgnk20 (& stbppéd ¢step B I andistrdrminetionhanber .
20 is attached to the fastening port 11. The quantitative chanber 20 is -

const it ut edypgr g %Be?ﬁstég‘ssféhb%flﬁ% ”?%O 3 5&&1& t&@ﬂt‘ﬁ@' rﬁgei@mgt tré>;L by

means of threads -and wh has an outl e centr port

por 11 on’ t nd? 47 CAMERY GuERRE edn 2ol aa'ﬁb 31 by s (28 8RG

i nterlocking valve 27 for %henl ng/cl osing the outlet port 22 and the |nI et
port 24 i sSdekagwateris suprlied 1o tbe ice making B’ﬁYt"Hf@ 'Ga'thDQde from 12 seconds to -

5 | 14 seconds as shown in Fig. 33.
Although the _time in which the water subply pump 120 is operated is made
to be 14 seconds because water in the receiving tray 110 must be completely
B | supplied jnto the ice making tray 149, the presént_in\'/entiori is not limited to this.
The time in which the water supply pump 120 is operated may be set to be
10 adaptable to the lgngth of the extruding hoses 141 and 142. .
If the control portion 1.60 is undesirably reset or the door of the refrigeratﬁr
1 is opened and a tesi switch (omitted from illusfration) is depressed, the |
characteristics of the water supply pump 120 cause water to be left in fhe suction
hose 119 and the extruding hoses 141 and 142. Therefore, if the water supply
15 | pump 120 is again opéfated in the foregoing state, thus-left water and water in the
receiving tfay 110 are. undesifably supplied into the ice making tray 149. In this
case, watéf cannot be supplied to the ice making tréy 149 in a predetermined
dUantity. Therefore, it is préferable that the water supply pump 120 is rotated for a |
predetermined time without exception when the control portion 160 is reset or the
20  test switch is switched on té discharge water in the suction hose 119 and the
extruding Hoses 141 and 142;
The total operétion of the automatic ice making apparatus according to this
embodiment will nbv(f be described. | |

Since the ope'rati_on shaft 101 has been moved downwards in a case



The interlocking valve 27 has an outlet-port valve 28 for closing the
outlet port 22 and an inlet-port valve 29 for closing the inlet port 24,
the interlocking valve 27 being urged dowwards by a spring 30. That is, if
no force acts on the interlocking valve 2&7the interlocking valve 27 is
noved downwards by the spring 5 30, causing the inlet port 24 to be
opened. Fumthere the dave mechansm t10Q4s inot operated, theeshafttdt isedoveddoanwats i's
secured to the cap 21 by neans of threads or by fitting, the internediate

case 23 hayytBeaiigitigforeléfithe sPAngign Ahe thidoetietsurt 981s HapsfeAd clobRE ByRper
case 25 is attached to the upper surface of the internedi ate case 23 by

means of th or by fitting so that water in the water supply tank 10 10
is introduced 1nto the quantitative chanber 20 by way of the activated

AR B e RO e ot e R P lE R B et
has a water supply passage 31 -which-is inclined downwards and to which a
drive frechopesatioroshaft quhaéop surface of thentap 162 és pusiadiupwards onto the The
drive mechani sm 40 includes an electronmagnetic sol enoid which '
shaft 97, causing the valve 98 to be moved upwards to open the outlet port 94. As
a result, water in the water supply tank 90 is allowed to flow in the receiving tray
110 thfough the outlet port 94 to be reserved in the receiving tray 110. Although a
somewhat I_'arge qUéntity of water d.ischarged from the water supply tank 90 |s
.10  sometimes splashed by the bottom surface or the side wall of the recei\)inQ tray .
' 11.0, the arrangement that the water supply pump 120 is disposed higher than theﬁ -
receiving tray 110 protects the water supply pump 120 from splashed water.
When the draft line Z of water has been moved upwards to réach the lower
end of the draft gauge pipe 953, the fntroduct_ion of air into the draft gauge pipe
15 95a is interrupted. Therefore, water discharge from the water supply tank S0 into
the réceiving tray 11'0.is interrupted. As a result, the receiving tray 110 is able to
cohtinuously reserve watér of a quantity corresponding to the volume of the ice -
making tray 149 even if the drive mechanism 100 is operated. Therefore, eveh if
the time in which the drive mechanism 100 encounters irregula_rity or the flow
20 = velocity of water from the outlet port 94 cannot be made unifofm, their influences
cah be eliminated and therefore the receiving tray 110 is able to continuously
reserve water 6f the qQantity corresponding to the volume of the ice making tray

149. If the receiving tray 110 is filled with water as described above, there arises a

risk that water is undesirably introduced into the drive mechanism 100. However,



vertically noves an operation shaft 41 by the el ectromagnetic effect

t hereof, - the operation shaft 41 having an operation nenber 42 in the form .
of an unbrella or a truncated cone fastened to the | eading end thereof. As
a resul.t, the interlocking valve 27 of tB&quantitative chanber 20 is
pushed upwards by the truncated-cone- 20 shaped operation nenber 42. The
oper at i on riBatRsrangement dhatibe aivedneehanism WG issoamletghnsealed Lpebywthet ¢ap

wat er supply passage 31 frominvasion of water through the outlet port 22,
‘the oper at i 102 protdicts tHe diiee mpcmadisnofl 08iftdne thie waterrintbdliitiom. t he drive

mechani sm 40 i s operated as descri bed above to upwards nove the
operation shaft 4hd bSefalibRIdf @ HRPe YcHRINEsHh | {B?g) t the
outlet port 22 is opengea and the inlet por{]&%ﬂ1i§gq§§0 (?Hﬁﬁ Zor‘iéﬁf)a.&?port

val ve_ 29.  state, the operation shaft 101 is moved giownwérds to contract the cap 102. At this

5 time, there arises a risk that buoyancy acts on the cap 102 due to air in the cap
102 and therefore the operation shaft 101 is pul'léd upwards résulting in that its
downward movement is disturbed. However, 'the, downward movement of the
operation shaft 101 céuses air in the cap .1.02.to be discharged throug'h the
grooves 105 of the spacer 103. As a result, the cap 102 can instanitaneously be

10 - contracted so that the drive mecﬁanism 100 is able to be operated with excellent ,
responsibility. | | o
As.a result, the shaft 97 of the valve unit 93 is moved downwards by the
urging force of the spring 99, and accordingly the outlet port 94 is closed by the
valve 98, cauéing water discharge from the water supply tank 90 to be stopped.
1.5 Subs'taniially simultaneously with the stoppage of the operation of the .
drive inechan_isrri 100, the water supply pump 120 is operéted-to suck up water
rés_ervéd in ,t_he recei\?ihg tray 110 through the suc'tion. .hose_ 110,
Since tﬁe leading portion 119a of the suction hose j19 is secured while
being préssed against the bottpm suﬁéce of the recess 110 and the edge of the
20 Iea_lding portion 119a. is incliﬁed with respect to the bottom 'surf_ace of the recess
111 for .exampié at thié time, water m the receiviﬁg tray 110 is efficiently and
completely sucked -up through the bottom po_rtion.' Further, the arrangement that
the inner diaméter D of the suction hose 119 is made to bé the small diameter of

. about 6 mm raises the degree of vacuum in the suction hose 119 so that the



The receiving tray 32, to which the drive mechani sm 40 arranged as 5
desgri bed above is fastened has a water supply punp 45 as shown in Fig. 1.
An ext r udi ng hose 46 is connected to the top end of the water supply punp
45. The extruding hose 46 is extended™®6lthe ice making corner 5 in the

freezing.c t he | eadi end t he extr. ose 46 bei ng al | owed
‘to reach afhﬂg&”t Pﬁtﬁ‘ea‘ﬁ%*\%stiﬂe@g%@%%bﬁ %&iﬂtagec} ﬁgtﬂsR CPBY: raki ng cor ner
5. 10 . The water supply punp 45 is not a centrrfugh'% pump but it is

a sel f- contai n.ﬁbetej@re,peﬁrdlwr@rgpdrfmme sppiiitanieHB deltheeraCaiing tiayw be
described. If the drive nmechanism40 is not operated, only downward urgi ng

force of tfD &an irfttart@nesisly oe dueked nips chasikgbe tieevien WHichiwatbein the
guantitative chanber 20. 15 Therefore, the outlet port 22 is closed by

t he 0““etre@@{ﬁnd’ﬁ‘é*’%é?f’sn@?ﬁ%seb%éﬂﬁ'tttt%or'etfrrgé'rat(c?r Shork ﬁﬁ’é fore, in the

foregoi ng state wat er supply roug e activated

car bonj 26, srgnrrht:grctjt?yc eRs Ianrte(s)u hae chEb? thar 283 |ceA%teS{nst18'srn9elfidug Y&EmER

given from foods in the refrigerator 1 can be prevented. Further, the undesirabte
introduction bacteria suspended in the air can substantially be p'revented SO that
 water is not made slimy or rotten. | |
Since water in the receiving tray 110 is sucked up by the suction hose 1 19 '
10 through the bottom pertio‘n, bits of food such as bread_' c¢rumbs erroneously Ieft by a
user can be captured by the top surface of the filter t12. Therefore, the
introduction of the bits of food into the water supply pump 120 to break the.
engagement portions of the gear screws 124 and 125 can he prevented. The bits .
can easily be removed by detaching the tilter 112 from the receiving tray 110 and
15 by cleaning the filter 112. | | |
Water sucked into the suction hose 1 19 is sent |nto the extrudrng hose 141
by the rotations of the gear screws 124 and 125 of the water supply pump 120
If vibrations are generated due to the engagement of the gear screws 124
and 125 and the rotations of the motor 121, the p_ropag_ation of the vibration noise
20 can be prevented by securing the water sdpp.ly.pup 120 t'o the receiving tray 1 10
" while being accommodated in the vibration preventive 'm'e.r.n'ber.1 30.as shown _i'n-.
Figs. 27 and 28. I |
Water in the extruding hose 141 is p'ushed-up into the extruding hose 142

connected to the same through the connection pipe 150.



flow through the inlet port 24 and introduced into the internedi ate case
23. .20 ~ The introduction of water into the internediate case 23 is
performed snoothly by the operation of the air venti-ng 23a. Since the
outlet port 22 is closed by the outlet-postvalve 28 at this tinme, the
quantitative chanber 20 is fifled with water. Wen the drive nmechani sm 40
i s operated, theSHpertaeiaxtruding hosgl142 is heldwethelgaalingsnembeh 453 iade of
operation nenber 42 upwards pushes the |lower end of the interlocking valve

27" agai nstthetsilicorgiubbef or tree kke tdpatieof P%v@mﬁn@&hé imefsion of Ain@nauwyatef, port
22 is opened and the inlet port 24 is closed by the inlet-port valve 29.

Ther ef or e, thaedeRfred Bf ggéhdrﬁtb%m ﬁ%&eﬁﬂ?@pé&u&%e ‘i{%gcyl‘fod‘ll Jhé’ F%ﬁ %Wti&%totrﬁ%oug h

the 5 out | et “port to the recelving ter e recervi
E Lgyi 3(23 Irr%’ﬁ g%%{ﬁ é@tazﬁepsgﬁ,e {lr{%1 és?r%b?é ir%tpoedu\g%re\-rof %&ﬂ?elt%egH the égfrua#xg lois%%I to
. 5 141 and 142 and leakage of water from the connection pipe 150 resulting in
deterioration of the water supply effieieney to the ice making tray 149 can be
prevented. |
if the iee making corner 5 has a trouble, it can easily be repaired by
i removing only the extruding hose 142. Since tﬁe plurality of the projections 154
10 formed to project over the outer suﬁaEe of the sealing member 153 are rounded
and the plurality of the sharp projections 155 formed on the inner surface of the
same are allowed to cut into the extruding hose 142, the extru.ding hose 142 can
smoothly be removed. Further, the sealing member 153 can be removed while
being attached to the extruding h'ose 142 at the time of -remeving the extruding
15 'hose 142. Therefore, the extruding hose 142 can easily be connected to the
extruding hose 141 by simply inserting the sealing member 153 into the inserti-on
portion 152 at the time of again assembling the elements.
Water pushed gp to the extruding hoses 141 and 142 is allowed to reach
| the leading portion of the extruding hose ‘i42.
20 By determining the inner diam'eters. of tge extruding hoses 141 and 142 to
be values smaller than a predetermined value and by raising the degree of Qacuum
in the extruding hoses 141 and 142, undesirable reserve of water in the water

supply pump 120 and the extruding hoses 141 and 142 can be prevented but water

- can completely be sent to the ice making tray 149. As a result, the problem of the



t hrough the extruding hose 46.. Since the inlet port 24 is closed at this
time, the quantity of water to be introduced to the receiving tray 32 is
substantlally t he 'sane as the volunme of the 10 i ntermedi ate case 23.

Thereforg, water in a predeternined quanigify which is substantially the
sane as the internediate case 23, is supplied to the ice making tray 47.

Si nce the guiWtiriof batteridZduet® the resemvation \of matersinamater in thenwvateg supply pume,
in which water flows out, cannot be made constant, and al so the

di spl acemeqh %dttﬁﬁogcﬁudmﬁqﬁﬁtebﬁﬁﬁénd‘%?rcahrbéﬂ%véﬁf‘é?j ving tray 32 cannot
be made cons ant wever,. since the self-containing type punp 45

I mredi ately suck t ol 2.. That
is, even if the fly%’%rglﬂwgﬁtcﬁﬁé%}tgg %ﬁ(ﬂﬁﬂinéﬁeﬁﬂf g g%%hg@tultgréxce:,o wat er
is left inthe receiving tray 32, and therefore water is.supplied (o the

i ce maki ngmeking tray 149 él"'r}QPGBét‘%PﬁPH@@ f&Uﬁﬁgl"? e Iggding portion ‘ﬁlﬂbe eptrding -
schematic view which illustrates a control board for controlling the

oper at5 onshoée §42. drive nechani sm 40 and the water supply punmp 45. Fig. 5

° Since the cap-shape splash preventive ‘member 145 is attached to the
leading portion of the extruding hose 142 as shown in Fig. 30, splashing of water
; dischar_ged from the extruding hose 142 can be prevented and it is supplied.to the .
.lce making tray 149. If the ﬂow-regulatlng portion 146 is attached in place of the

10 . | splash preventive member 145, water is decelerated by the ﬂow—regulatmg portlon o
146 to be supplied to the ice making tray 149 while being prevented from |
splashing. |
Sixth Embodiment

Fig. 34 is a cross sectional view which illustrates an automatic ice making

15 apparatus accordlng to a sixth embodiment of the present invention.

This embodlment is different from the fifth embodtment in that the ice
making tray can be dlsposed at a position lower than the water supply tank.
Eléments which are the same as those of the fifth embodiment are given the same
reference numerals in the descrtptions below.

20 The automatic ice making apparatus according to this emb.odiment.is
arranged ih such a manrier that a receivihg tray 170 is disposed blow a water
supply tank 90 on which a cap having a valve unit 93 is installed, a drive
mechanism 180 is attached to the receivtng tray 170 and the water supply pump

120 according to the fifth émbodiment is omitted from the structure.



a time chart of the operation. The control board 50 is disposed in the
refrigerator 1 and connected to the drive mechani sm 40 and the water supply
punp 45. Reference nuneral 51 representgs f power source for the control
board 50. Wen a water supply start signaff‘ as shown in Fig. 5,

transm tted frornrhgq.eg&o l.a)m)mﬁ ?%n &H%hgbh 1%@ruoqwgoh@r,tméﬂgg on

to be operated for a pred er I's arranged in such a

manner that the water d fter r
mechani sm A0VaHg&Ss Mmﬁﬁgcﬁwm‘@bég}ﬁééﬂ 'T@F %F f?(r? ré]tt@r rﬁc{!]%f?)
"~ timing may be arranged in such a way that the water supply punp 45 is, t2

seconds af pesitiomabdve the icednhaking tiay014fs been turned on, operated for a
predet erm.ned tine.

The drive mechanism 180 comprlses a cap 182 having a substantially
5 same arrangement as that of the cap 102 of the drive mechanism 100 but it
comprises an operation shaft 181 arranged in a manner different from that of the |
éperation shaft 101. |
‘The operation shaft 181 is formed into an L-like shape and having an
upper portion 181a Whiéh upwards project over the dri\}e mechanism 180 to b¢ in
f1b " contact w_ith.the inner top surface of the cap 182. A lower portion 181b of the |
. operation shaft 181 is bent into the an L-shape, the operation shaft 181 having a f
leading portion introduced into the water supply pipe 172 through an elongated
hole 173.
' Avélve 183 capable of closing the outlet port 171 is, by using a link
15 | mechanism and so forth, attached to the uppér porﬁon pf tﬁe leading portion of the
lower portion 1é1b of the operation shaft 131.
As a result, when'fche operation shaft 181 is moved upwards,' also the
valve 183 is moved upwards to close the outlet port 171. When the operation shaft
181 is moved downwards, also the valve 183 is moved downwards to open the
20 outlet port 171. |
The operation of this embodiment will now be described.
When the drive mechanism 180 has been operated to move upwards the

operation shaft 181, the upper portion 181a of the operation shaft 181 pushes up

the top surface of the cap 182 to. move upwards the valve 98 of the valve unit 93.



10, . As a result of the operation of the drive nechani sm 40, water
reserved«in the receiving tray 32 is sucked by the water supply punp 45,
and therefore the receiving tray 32 is made enpty. A gear box (omitted from
illustration) for rotating the ice naki r‘/g:?tbr ay 47 to renove ice is disposed

in the freagzi a BrEs : ' f o to
be reserve%éié]n%as%\h/}va er&é otrpage %ﬁﬁgﬁg‘?kﬁﬁ%ﬁ‘g@%ﬁa%? Q&blélﬁsg‘l(?bg?art
signal is t[ansHi tbed fromthe .cor}tro{ 0cﬁoar'd 50 if a desirable quantity of

i ce has nof!IBWER 10 Jowipdbe resrivipgdean 1h of the quantity of ice is

. perforned at the nonent when a door of the freezer chanber 3 is opened or
cl osed. As descr iSince tisovpwardhmovemenhof thei eperatian shafi B4 rupwardacuavesithg t o
this 20 enbodinent is able to prevent reservation of water in the

recei ving idwier pottion 4B 1bRS e operationssham 1@dalongtithe diesgateliinbte 173nhé7 in a
predeterm ned quantity. Moreover, the structure that the water supply tank

10 is geal @?lv@ﬁfss%%‘é‘?ﬁé H}S%F‘q#or 88%@&%’6%?&;5&’1??. %E%fﬂ?e,ﬁ%?r éﬁov?ed

result, bacteria suspende e alr cann i'nvade water so

generat| Ontooglox}v?r? ti?eangetc%[n}ir?g &'rsayp{_ Vigr}teggf\)ed to the lower end of the draft gauging

' pipe 95a.
When the operation shaft 181 has been moved downwards from the
foregoing state, the' lower portion 181b of th:e operation shaft 181 is moVed '
10 B downw'ards.. Also the valve 183 is moved downwards together with the lower _
portion 181b' of the operation shaft 181 to open'th.e outlet port 171. Aé a result, _’ f
water in the receiving tray 170 is, due to the dead weight thereof, moved
downwards so that water is introduced into the water supply pipe 172. Therefore,
water is allowed to flow in the ice making tray 149 through the opéning inthe
15 | leading portion of the water supply pipe 172.
| Since the residual structures and the operations are the same as those of |
the fifth embodiment, their descriptions are omitted here.
Fig. 35 is a partially broken pérspectivle'view which illustrates g water
20 supply ta_nk,for an a‘utomatic. ice making apparatué abc_t:rding toa éeventh
erﬁb,odifne‘nt of the present invention. | |
The water $upply tank for the autorﬁatic ice making appafatus acc;ording to

this embodiment comprises a Ease 191 manufactured by blow molding and a plate-

_like cover 196."



23 If the extruding hose 46 has an internal dianmeter smaller than a
predet erm ned val ue, the self-containing type punp 45 conpl etely punps up
water in the extruding hose 46 as well as water reserved in the water
supply pipe 31 and the receiving tray 32‘&91§upply wat er t-o the ice making
tray 47. Therefore, 5 generation of bacteria can further satisfactorily
- be prevented: FurHeesasel t@1 istoiried jratota tansparehtbordike shape tyroughlwhich itan
~easily be cleaned by renoving the cap 21 and by inserting the hand t hr ough

the large-,di éﬁbe g,e{Heﬂaa 191 havird gethaweh%oﬁwmhmt.am& e fitbhgce

Ithg WatjerI isup t ank and t drive mmechanism 40 are forned
ndi vi dua
that ' mai nt BRER TS BeRraedt nqa;”*‘ta d rocdh 782 B3 Py g R EUE o

 surface thereof By causing the cap 21 accordmg to the first embodtment or the

5 cap 95 accordmg to the fifth or sixth embodtment to be received by the thread 193,
~ the cap 21 or 95 can be received by the cap fittihg portion 192. Further, the central
portion of the top end of a front surface 194 of the case has a handle '1 95 in the
form of a recess. -
The cover 196 is installed to the upper surface of. the case 191.

10  Specifically, the overall shape of the cover 196 is f'o'rmed to be adaptable to the
shape of the top end of the case 191. The cover 196 is bonded or welded to the
upper surface of the case 191 in such a manner that a cut portion 197 formed in
the front portion of the cover 196 aligns to the handle 195. _

An eiample'of use of the vt/ater supply tank 190 _accordih_g to this .
15 - embodlment will now be descrlbed |
-First, water is m;ected mto the water supply tank 190 through the cap
fitting port|on 192, and the cap 21 or95or the Ilke is. mstalred to the’ cap flttlng
portion: 192. . | -
In the foregoing state, the water supply tank 190 is, as shown in Fig. 37

20 set in the water supply tank corner 4 in the upper portlon of the refngerator 1
Smce a surface 198 on which the case 191 and the cover 196 are joined together
is positioned at the highest position in the case 191 as s_hown in Fig. 35, water

" surface Y in the state where the water tank 1-.90. ie set as described above is IoWer

than the joining surface 198-without exception. Therefore, water leakage through



Since the operation nenber 42 of the drive mechanism 40 is nade of silicon
~material, noise nade due to the collision with the interlocking valve 27
can substant ially be elinminated. Thus, generation of noise can
substantially be 15 prevented. A ITDdIfIé\aE on of the disposition of the
wat er supply punp 45 will now be descri bed. FI? Is a schematic cross
sectional thedminihg surface 198cande preventad aven ifi mepa%wi@nd the cover 186 s
modi fication is arranged in such a nanner that the water supply punp 45 is
di sposed i hatdéentoenterdd aglefent e bohding driweeltlingezi ng chanber '3, and a water
suction hose 48 is extended downwards fromthe sane ta the receiving tray

32. The |ower fgglgﬁ{a” ?]rg@m%até‘r@@weﬁﬁ 1) has bEER SLEM thBtwatdr EasE5 ark
corner 4 as described above, the front surface 194 of the water supply tank 190 is
5 positioned adjacent to the eyes of the user, as shown in Fig. 37. Therefore, the
user is able to visually .confirm whether or not water is pfesent in the water supply
tank 190 through the front surface 194 of the transparent case 191. As aresult, a
'pfoblem.that the water supply tank.190 in an empty state is 'undesirably set in the
. water su‘pply tank corner 4 can be prevented. |
10 Eighth Embodiment |
Fig. 36 is a perspective view which illustrates a water supply tank for an
automatic ice making epparatus_ according to another embodirﬁent of the present
invention.
The water supply tank 200 for an automatic ice making apparatus
15 according to this embodiment is different from the seventh embodiment in that a
portion of the ease is made transperent.
That is, a transparent portion 204, through which the inside of the water -
supply tank 200 cap be-seen, is formed in a portion of a front surface 203 of the
case 201 on which a cover 202 is bonded or welded, as shoWn in Fig. 36.
20 As a result, the user is able to direetly apd visually confirm whether or not
water is present in the water supply tank 200 through the transparent. portion 204
| ~ of the front surface 203 of the transpereﬁt case 201.
Since the residual structures, operations and effects are the same as

those of the water supply tank. 190 shown in Fig. 35, their descriptions are omitted .



24 1t is preferable that the thus-di sposed water supply punp 45 be a punp
of ‘a, pi st.on motion type or a type, such as a gear screw, that sends.water
by rotatlonal motion, nore preferably a Iom/vacuun1type punp because it is
able to sel f-contain water to a satisfactorily high position. 5

Fig. 8is a schematic cross sectional vie ch illustrates a second
nodlflcatldHNeThls nodi fication is constituted in such a way that the water
supply punp 45 is positiaoned | ower than the positions of the water supply -

passdge 31 Mimth Eimbadimentvi ng tray 32, and the extruding hose 46 is
connected to the water supply punp 10 45. Second Enbodinent Fig. 9 is a -

schematic cross spgfl Bgnak pere¥ectvetliewvinish Flﬁfsﬁﬁtébnaﬁ%é’éﬁfdl%om&w BRéh N9
apparatus according to a second enbodi nent of e present | nvention.
embodiment of the automatic ice making apparatus according to the present
S invention that has a structure having the foregoing water supply tank for an
automatic ice making apparatus. Fig. 39 isa pértial crosé sectional view which a.
refrigerator to which this embodiment is adapted.
_ This embodiment is structured in such a manner that ah ifradiation lamp
| 21 O..is attached to the water supply tank corner 4 to which the water supply tank
10 190 s set | |
Specifica!l.y, thé lamp 210 is attached to a position from which the w_atef |
supply tank 190 can be irradiated with light from a rear position. _As a resul, Iigﬁt
. of the lamp 210 is made incident into the water supply tank 180 through a
'transparént side surface 199 or the like. Therefore, the water surface Y is
15 irradiated with light so as to be.recognizéd through the transparent front surface

194. 1t leads to a fact that the quantity of water in the water supply tank 190 can
easily be confirmed by tl;le user.

It should be noted that fhe special Iamb 210 according to this embodiment
for use to irradiate the water supply tank may be replaced by a refrigerator lamp for

20 irradiating the water supply tank corner 4 when the door (omitted from illuétration)

of the refrigerator 1 is opened.
Tenth Embodiment

Fig. 40 is a block diagram whicH illustrates a water supply detection unit |

adaptable to an automatic ice making apparatus according to a tenth embodiment



Fig. 10 is a schematic vi ew.-which illustrates a control board adaptable to
this.15 . enbodinent. Fig. 11 is a tinme chart of the control board. This
enbodiment” is different fromthe first enbodinment in that a water drain
structure is disposed to drain water lefy #yn the receiving tray 32. The

drain struc£ reis .gs shown in Fig. 9, constituted. in such a manner t hat
‘a drain pa8 thfeprﬁép INYENHAR-med bel ow the receiving tray 32 as to be 20
connected to the sane. Further, a drain hose 36 is connected to the drain
passage 35. |n addietwater supplydeatectionenisaccarding tacthislembodimenttcompritieatae
position of the drain passage 35. There sonetines arises a case that water

in the recempatireasensdr 2anetving agané Meﬁélﬁ:ﬁlf@ef&iﬁbﬁmrﬁtré% 4dodepending .
upon the position and the type of the water supply punp 45. It leads to a .

I.ﬁgi E ggge%mg%géiﬁé idcrintiR&tion uﬁﬁ%@bve'd?ﬁeae%ym%ﬁeaampgmﬁe Léndbr215K
5 though a switch 213.
The temperature sensor 211 is disposed adjacent to the ice making tray
210, the temperature sensor 211 acting to disﬁriminate whether or not water supply
has beén made to the ice making tray 210.
' Specifically; if temperature has not been raised though the water has fbee'n C |
10 Supp_lied to the ice making tray by the control board 50 and the control p'orﬁon 160 ’ |
- and so forth adapted to the automatic ice making ap_baratus according to the first P
embodiment or the fifth embodiment, a discrimination is made that no water is
present in a water supply tank (omitted from illustration), and accordingly operation
. signal E is trénsmitted from the temperature sensor 211 to an indication lamp 212
_ 15 | and a switch 213 to light on the indication lamp 212". |
| The tehberature sensor 211 and t_he switch 213 can be cons{ituted by, for |
example, thermostats. | |
The switch 213 has a func_tion that, when the switch Has received the
operation signal E, it establishes the connection between a power sburce 214 to
20 the door opening/closing discrimination unit 220 to operate the' door
opening/closing discrimination unit 220.
The door opening/ciosing discrimination uﬁit 220 is constituted by, for

example, a microcomputer and including a clock 221 for transmitting clock signal K

having a predetermined frequency, a counter 222 that counts the time in



Thi s enbodiment is directed to overconme the foregoing problem by
cohstituting the structure such that the drain valve 37 is arbitrarily
opened to discharge water left in the receiving tray 32 to the drain hose
36 through the drain 5 passage 35 to éu‘énporate wat er.” The operations of

Controf | ecRpramEawHE fos clask sBres Kecanam oyt Sghai BBnBuRd TR A5uREg, o,

suppl y start signal is transmtted fromthe control board 52 as shown in
Fig. 11, ttireedand e precessing porton 223 {ormeafopminga peedsieraingd Process B a
predeterm ned tinme. Then, the water supply punp-45 is turned on to be

oper at ed fé&co?dé’rﬁdﬁjﬂtﬁltm Beantidigal Nbi nce the residual structures,
operations and effects are the sane as those of the first enbodinent, their

descriptions arey i Cé@%slhfggomzh'z'zé t@ﬁ%@%ﬁ?ﬁédé@rmmed referehtdtimb?T1 S @

perspective view' rates an i nt TS on N Coof The drive
mechani sm and { e \rl}\/aetrr?cgrywpto subjedt the B ererPceattl)r{'I(ea T S hSLS IR Sfal o a

comparison. If the time denoted by the count s.i'gnal Nis Ion‘ger.than the reference
| tirhe T, the processling portion transmits stop signal V for stopping the water supply -
operation fo-the water supply control portio'n composed of t_he control board 50 and ’
the control portion 1.60 and so forth adapted to the automatic ice making apparatus
10 acco'rdi.ng .té the first embodiment or the fifth embodiment. Further, the p'ro'cessingg
portion transmits reset signal R to the counter 222: The processing po_.rtion 223 i_s-" i
connected to a door opening/closing sensor 230 attached adjacent to a door 7 of
the refrigerator 1.
- The door opening/cldsing sensor 230 detects opening/closing of the door
.15 | 7 to transmit detéction signal P denoting that the door 7 is opened or closed to the
. pfoceSsing portion. When the processing pcrtién 223 has received the detection
signal P, it tra'nsmi_ts water supply operaﬁon signa'l' W for ca_u'sin-g the water supply
| operation to t.)e'p.erforme'd to the water supply control portion. Then, the
processmg portion 223 transmits stop SIQnaI S1 for turnmg off the door
20 opemng/closmg dlscrlmmatlon unit 220 and the power § source 214 the processmg
portion 223 further transmitting a deactwatmg signal S2 for Ilghtlng off the -
indication lamp 212.

. Then, the operation of the thus-constituted water supply .detection unit will

_now be described.



maki ng apparatus according to a third enbodi nent of the present invention.
Fig..13 iss a viewwhich illustrates the internal structure of the
integration unit of the drive mechanismand the water supply punp. Fig. 14
is aviewAof Fig. 13, and 20 Fig. 15,j& a view B of Fig. 13. This
enbodinent is different fromthe first and second enbodi ments in that an
i-ntegration unit Ibthe ierdrasuminiectienatysetttie twatenatisply sampiryamempty stats,ed
which is fornmed by integrating the drive mechanism 40 and the water supply

punp 45. thé?@béfatiohg‘of Supplging vl&eﬁfﬁithb?tcetrﬁﬁnhﬁttr%?rﬁtd \Wl irhig %Ctgef the -

drive mechani smand the water “supply punp has a“structure orme

integratin anism 40 and the water supply punp 45. A case 61
of the int %gﬁ@?nt&rre]h %r%%g% of the drive mechani smand the water

In the foregoing state, the temperature sensor 211 therefore transmits the
5 operation signal E to the indication Iarnp 212 and the switch 213 to light on the
indication lamp 212 -and to switch on the switch 213 s0 that the door
op’eninglclo‘sing discrimination unit 220 is operated.
As a result, 'the clock 221 of the door opening/closing discrimination unit . |
220 c':ommences to transmit the clock si.gna'l's K to the counter 222, and therefor.e 5
10 the counter 222 transmits, to the processing portion 223, the count signal N
calculated in accordance with the cloch signals K and denoting the time. |
_ As a result, the processing portion 223 reads the reference time T from
the memory 224 to subject the reference time T and the time denoted by the count -
signal Nto a companson lf the time denoted by the count slgnal Nis Ionger than
15 . the reference ttme T, that is, if the reference time T has passed after the acttvatlon
of the door opening/closing dlscnmlna’uon unit 220 a dlscnmlnatlon IS made that
water has not been supphed to the water supply tank Therefore the processmg
~ portion 223 transmlts the stop signal V to the water supply control portlon to stop
the water supply operation. Simultaneously with -the fore'goi.ng prdcess the o
20 processing portion 223 transmits the reset sugnal to the counter 222 to cause the
counter 222 to again count the time. The processmg portlon 223 repeats the -
foregoing process at intervals of the reference time T. | |
If the door 7-has been openeq/closed‘vt/ithin the reference time T as shown :

in Fig: 41, the door opening/closing sensor 230, that has detected opening/closing



'5  supply punp includes a two-shaft notor 62. A one-way clutch 63 serving
as'a forward directional clutch nechanismis attached to either shaft of
the two-shaft notor 62. Further, the water supply punp 45 is disposed to

t he foregoing shaft. A water suction pi 64 conmuni cated with the

receiving t 2 is connected,to either f the water s I u 45,
whi te-t na kb ang suBles reoe Bt sepalf to Yoo Pk Rl PR % A2
one-way clutch 65 serving as an inverse directional clutch nechani sm
capabl e of reswdlr the prgceasing pogtion:223 tienspitsshe wateresupply epemEtiansighalcyy ©ne
one-way clutch 63 is operated is attached to the residual shaft of the
two- shaft {ivdwatepBupplyrdomtro] pertioectoadsuse the postiorsto pérforsn thenwaterstipply t he
| eadi ng end of the foregoing shaft, the reduction mechani sm 66 bei ng

connected’ 20 t vassi 4 ¢ a8 ; 1 ki on
shaft 41, géefgﬂgahﬁﬂ]eﬁﬁiﬁg@;?r%%zsgﬁ %Pgt,léﬂﬁggﬁé o@é@tﬁgﬁ?\gg{ggéhﬁoml a and

a plurality of.rectangul &, hagles 41 he erati o t L. ed
Gonnves ds SgReteBip Rt S PR s¥1E 3 v Bl caBn iz R e i the
thus-arranged structure of the integration unit 60 of the _

oor opening/closing discrimination unit 220 and the power source 214 and also
Iighi off the indication lamp 212.
As described above, the automatic ice making apparatus having the
o foregoing water supply detection unit permits thé water supply operation only when

I

1'0 the water supply tank filled with water is set even if the empty water supply tank
, | .
has been set. Therefore, a problem that no ice can be made due to setting of the )
empty water supply tank can be preventéd. Further, the water supply detection
unit can be constituted by using an electric and simple-structure _rhicrocomputer.

As a result, the tank sétting detection unit having a mechanical and complicated .

15 structure arranged as shown in Fig. 46 can be omitted.



20 drlve mechani sm and t he wat ) n the two-shaft notor 62
is"rotdated in the inverse direct qrpﬂséthDHm‘SV%Ef‘tl utch-63 runs_idle. As_a
result, the one- way clutch 65 is connq:mé GED t hat |t he rotations of the
two- shaf " notor 62 are transm t t eg=t=o—+H e ¢ hEhin Sheat he
gear 67 is engaged with the rect angul ar hoI he
oper ation s\ﬂﬂ%ﬁgﬁa'h%r?ggt herefore the operation shaft 41

agai nst the urging force of the s n t he gear 67 I's further
‘rotated to each %@”@“@ﬁt@’a’?@d“?lﬂﬁ%aﬁ’%aé?%ufﬁ@”lﬁ’é'él“%? runs idle so that the
upward rmoverment of the operation shaft 41 is st opped. Wen the operation
shaft 41 has 5 awetermupply tapkancsdingre qupeitative ghambse with aminHLO s ds
the interlocking valve 27. Therefore, water in the quantitative chanber 20

- i's di schar gedoitit porhand ecrlve ugntwamngSQnimemmv@mmpemmgclosu@wdmep 45
t hrough the suction pipe 64. If

5 port and an outlet valve for opening/closing said outlet port, said valve unit bemg

~ operable to drive sald outlet valve and said inlet valve to close said outlet port and
open said inlet port when V\(ater
is introduced from seid_ water supply tank into said quantitative chamber, said
‘valve unit being operable to drive said outlet valve and said inlet valve to open said
10 outlet port and close said inlet port when water is dischafged from said quantitative ’
chamber; | .
a receiving_ tray; '
a drive unit for operating said valve unit through an operation shaft to
supply water in said quantitative chamber to said receiving tray through said outlet
15 port'in said quantitative_chamber; .
an ice making tray; and
a Water supply pump for supplying water in said receiving tray to an ice

making tray.

2. An automatic ice making appatatus according to claim 1 further
20  comprising:
a drain passége formed in a bottom of said receiving tray,
a drain valve for opening/closing said drain passage; and

a control unit for controlling the opening/closing operation of said drain

|III|II| Illlll IIIII i



power sypply to the two-shaft rmtor 62 is stoed Ln the foregoing state,

clutch 63 |V§V§onnect ed. As aresult, the water supply * pu
oper at ed, causing water.to be sucked t hrough the suction p|
sent to the extruding hose 46. A nodification of this enbodi msnt WI II now

be described.- Fig. 16 is a schematic cross sectional view which illustrates

this nodifhcatiopn Eut%m%@: ité ni’ath@é‘péal‘gtué: hgcorﬁﬁ'l aykgéirﬁr?cgrfi Wéﬁﬂl daid

arranged in such a vvay at .a cam avin S used .
in place: of,.the gear are thec rotated from point
b toward pdriKet E‘ﬂ gﬁv%rs VPFH@%I :,}PHPFQ %'? tw'ﬁ‘l Ed upwar ds.

If the two-shaft notor 62 has

4. | An automatic ice ma!_dng apparatus acdording to claim 3, wherein said
5 integral drive unit and said Water su‘pply pump comp_riseé:
| a motor with a rotatién shaft; |
a fq'rward bberation mechaﬁism connected to the rotation shaft of said
_motor for causing said operation shaft to act on said valve unit when séia _rﬁotor ' .
" rotates in a forward direcﬁon; and | S
10 a reverse operation mechanism connected to said rotation shaft of said

- - / . 3
motor for causing said motor to act as a pump when said motor rotates in a reverse

- direction.

5. | An automatic ice making apparatus according to any one of claims 1 to 4,
wherein said water supply..tank is remdvable and can be'.'set ata preécribed
15  position, said apparatus further comprising: |

a display portion adapted to be l.it on or off; and

.a tank setting detection unit being operable to stop thé operation of said
dri\)e unit to light said display portion on-after a predetermined length of time has
élépséd from the setting of said water supply tank, s_aid tank setting detection unit

| 20 | being further operable to light said display portion off when said tank has been

removed.

IIIIIIII I IIIII IIIII Il IIII



been stopped or in a case of power_ outage.
cam,70 fromthe point ¢ toward t eytq&

the spiral spring 71 rotates _the _
[B% KE ult, the operation B
shaft 41 is noved downwar ds. E -shaf {ThisBlieetrHaS Been 8eplaced .
rotated inversely as shown in Fi M menber jﬂmmuﬂﬂﬁmm
the | eading end of the operation shaft 41 is pushed upwards
by a predefer ni néd amtgmatic lqmmktrtgeappalramwddmprmsmg 62 is then rotated
i nversely, the water supply punp 45 is operated. 5 Si nce the

residual struct uaagateppapply itanichaifg i Glale p%ﬂeatd?ﬂftﬁjﬁ@lrf&pf‘pﬁgﬁﬁj tin th
our

first and second enbodi ments, their descriptions are omtted

Enbodi ment | rates the-
outline Ofthgi‘%?ré?sosau% 8 Qﬂ' &JFEJ écé(‘)(rj(r?l)glrléﬁf&?'q %’/ﬁ%ﬁ)yq? Q@Ec%égé!?toa(ched whi ch
is adapted_to.an utorra ice maki ng apparatus according to a fourth

enbod, mentCRANCHETHIEL SAe qufmnmton

S _ a drive unit for operating said valve unit by way of an operation shaft to

allow water in said water supply tank to flow out through said outlet port;
an ice making tray; |
a receiving.tray for receiving watef which has flowed out of said water
suppiy .tank,. said receiving tray having an internal volumé equal to the fQII vdlufné
10 - of said ice making tray when the surface of water in said receiviné tray héé reache’c_i.
a leading end of said draft gauging pipe; and .’
a water supply pump for supplying water in said receiving tray to said ice

making tray.

7. An automatic ice making apparatus .according to claim 6 further comprising
15 a cap made of elastic material and attached to said operation shaft for fluid-tightly

sealing said drive unit. |

8. An automatic ice making apparatus according to claim 6 or 7, wherein said

drive unit has an air venting member for venting air in said k:é_p._

9. An automatic ice making apparatus a_ccqrdihg to any one of claims 6 to 8
20 further comprising a mesh filter disposed adjacent to a bottom portion of said

- receiving tray.



nt is different from

Fig. 20,is atime chart of a | apse LiESHERT BASBEED
the first to third enbodi ments i that pgppACED supplly LED 80 and a | apse
LED 81 are disposed in the water . 4 of the refrigerator
1. 15 The water supply LED 80 i &df LED that is wi dely enpl oyed in

~an autonat g i ce AmkitaemaARnas ?"%igg?%%@%@ﬁd?@ ‘?’{%o‘{] Sﬁéfa bf EirhY 648

technologies. That Is, the water s water i n the
wat er supp . .S exhausted to urge the user to supply water. Wen
wat er has t%%ﬁleq’rsgéﬁﬁqlsé@'to-the wat er supply tank 10 and the water supply
tank 10 has been set, 20 the water supply LED 80 is |it on. The |apse LED
8l is lit on at & SHsheRthogethaving gibasal endihergof attechedio 2 gsueligresidersf week)
has passed fromsetting of the water supply tank 10 and arranged to stop.

t he oper at said wéter sapplyipumprand arfeadinglendTtispbsed in $&i0 rdteiving tray;adrfid when
the water supply tank 10 has been ejected. '

5 an extruding hose having a basal end attached to a drain side of said -

- water éupply pump and a leading end extending to s_aid ice making tray;
wherein said water sLippIy pump being disposed higher than said receiving _ B

tray.

11. An automatic ice-making appa.raius according to claim 10, wherein a

10 recess is formed in the deepest porti_on' of said receiving tray with the leading end

of said suction hose disposed in and secured to said recess.

12. An automatic iée making apparatus a_ccording to cl-éim 1.0 or 11, wherein
said water supply pump is a self-containing type pump .h_éving a rﬁotor With.a
rotation shaft and a pair of gear screws connected to the rotation shaft of said

15 . motor in such a manner that said pair of gear screws a_.ré e'n.g.'ag_ed' with each otfier

to force water in said-suction hose into said éxtruding hose. | _

13. An automatic ice making apparatus according to claim 12; wherein said

water supply pump is accommodated in a vibration preventive 'rﬁem_ber.

. 14. An automatic ice making apparatus according to any one of claims 10 to

20 = 13, wherein said extruding hose comprises: o

L B . This Sheet Has Been eﬂlaced
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That is, the lapse LED 81 is, as %S‘ﬁ, |%S§%lelt on t4 hours after

t he .wat'er

supply tank 10 has been fiiter the water supply

tank_ 10 has been ejected. As a regt—o % s—edinst i t ut ed structure,

t he wat er

supply fromthe 5 water suppl ank 10 is stopped after a-

predeterm ned tigg T R Hoﬁééﬁaviin oM &R iﬁérésﬁcw&i%&f@meydrtaﬁpgtdéo can

easily be

‘psychol ogi

supply LE

limted to the p05|t|ons shown in Fig

19
a cross sdipe@t@Eched & antintermediate P?Hﬂ@@ ‘dﬁ” mmrtlbone saichilce meking eyt us

accordi ng-
accordi ng

5

10

use |sa to s
The |t|on

rotten.

Fifth Enbodi nent Fig. 21

to a fifth enbodi nent. The automatic ice nmaki ng appar at us
frmmtsla'idswatércsﬂjplpﬁntank, said drive' mechanism, said receiving tray and said

water supply pump; and
a second extruding hose having one end thereof disposed in said ice -

making tray and the other end thereof fitted into said connection pipe through a

-hermetic sealing member.

16.  An automatlc ice making apparatus accordmg to any one of clalms 10,

.
whereln said extrudmg hose has at the leading end thereof, a splash preventive
member for preventing splash of dnscharged water to the outside of said ice making

tray.

16. An automatic ice making apparatus according to any one of claims 10,

16

wherein said extruding hose includes a flow-regulating portion that regulates the

flow of water to prevent water splash.

17. An automatic ice making apparatus according to any one of claims 6 to 16

- further comprising a control portion for controlling said drive unit in such a manner

20

that said drive unit is operated for a period of time longer than the time taken for
said water surface in said receiving tray to reach the leading end of said draft
gauging pipe, said control portion being thereafter operable to stop said drive unit

to thereby terminate the discharge of water from said water supply tank and

Sheet Has Been
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conprises a water supply tank g s EEPAs\Eekeiunit 93 is attached, a
drive 15 mechani sm 100, a receilyi ng g AEED di spdsed- bel ow t he -wat er
supply tank '90 and a.water suppl plying water in the :
receiving tray 110 to an ice maki ng_t.r'ay‘:h_’§¢9 t hrough extrudi ng hoses 141
and 142 Th r 0 1S attached in the wafer supply tank

car ner, an?%ﬁ%ﬁ%ﬁ%ﬁ%@%?g&i ng a large dianeter which enabl es the
hand to be inserted 20 is fornmed in the |lower portion of the water supply
tank 90.- The valve unit 93 is fastened to a cap 95 fixed to.the fastening
port 91 by neans of threads and having an outlet port 94 at the central
portion .t het&of . Anastapatisidesmakingrapparatustacconging ol aoy oaesaiaing® to 17,
inserted into a through hole 96 of the cap 95, the shaft 97 being urged
downwar ds byhereirpsaidavater syl pusp ishsperbterd for astratibtedhitssbtilearharysid
upwards to cause the valve 98 to open the outlet port 94, .

control portion is reset or when a door of the refrigerator is opened to depress a |

5 test switch.

19. An automatic ice making apparatus comprising:
a water supply detection unit for detecting whether or not water supply is
' made to an ice making tray; |
a water su.pply' control portion for contrdlling the water supply to said ice F
10 | making tray; and
a door opening/closing di'scriminatipn unit adapted to be operated, whén
- said water supply detection unit detects that no water has been supplied to said ice
mak;'ng tray, to det.ermine at predetermined intervals whether or nof a doof of a
refrigerator has been opened/closed, said water supply detection unit being further
15 ope;'able to transmit to said water SUpply‘control portion a water supply operation
signal for céusing water to be sﬁpplied to said ice making tray if it is determined

that said door has b_‘een opened/closed, and a stop signal for stopping said water

supply operation if it is determined that said door has not been openedlcldsed.

20. An automatic ice making apparatus comprising:
20 - awater supply tank having an outlet port, a draft gauging pipe arranged to

- surround said outlet port, and a valve unit capable of opening/closing said outlet

. This Sheét Has Been Replac
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water in the water. supply tan fowed _tojf | ow toward the receiving
tray. 110. Further, a draft gajdzw%ﬁ%%%% ENimed to proj ect over the

| ower surface of t he cap 95. |& L drive nechani sm 100 i s secured
to the receiving tray 110 by neans of ads to vertically nove the
operation (gr?ft 101 due to the el ectromagnetic operation of an

el ectromag‘z 'ic sol enoid disposed therein so as to upwards push the shaft

97 of the valve unit 93 by a cap 102 attached to the |eading end of the
operation shaft 30icem@kirgtray, = specifically, the cap 102 is made of
silicon rubber or the like and formed into a bag shape, the inside surface
of the cap 102 baireceitingtteaeliaving thanteradl vaumerdquah tothe full vabemeatof saidshaf t
101. The lower portion of the cap 102 is, while being fluid-tightly fitted .
within a heé%ékln@ﬁ'awwﬁéiﬁthbeﬁﬁféébrtﬁ Wétét/résjef?ve@tﬁ é’éiBQ@céMr@; #aPRes 103

servi ng as an air venting menb when the€ operation

Shart 10T haRnbg NegaYg ot E)%?ldtc% mg;qga%&@{,@g <Ble AREHRP A e gished

bottom portion to which is connected a water supply pipe extending to said ice

making tray; énd
' a drive unit having an operation shaft for operating said valve unit to cause
water in said Wate_r supply tank to flow into said receiving tray through said outlet
10~ port, and.a .val've which is operated in reverse relation to the operation of said valve

.P g
- unit to open/close said water supply pipe. o

21. A water supply tank for use with an automatic ice making apparatus, said
water supply tank comprising:
a transparent case for reserving water; and

15. . | a cover fluid-tightly joined to said case.

22. A water supply tank for use with an automatic ice méking_ apparatus, said
water supply tank comprising:
| ~acasewith a {ransparent portion for reserving water; and

a cover fluid-tightly joined to said case.
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of, the top surface of the cap. 105 the-—shatt+=—87—F5{oved upwards agai nst
the .* urging force of the spring 99 yHeSQEEDHABSBERN Yle 98 to open the
outlet port 94. Wien the operatior]| shaf tREPRACES®s beel] noved downwards, the
top surface of the 20 cap 102 of==e=sprrng 15 noved downwards, and
~therefore the shaft 97 is noved downwardg due to the urging force of the
- spring 99. As a result, the valve 98 closes the outlet port 94. The spacer
103, as shown in Figs. 22 and 23, is formed into-a cylindrical- shape having
a hollow portion 104 through which the operation shaft 101 is i nserted,
the spacer 293 havtdifati itd makifg pp)sdratﬁslslﬂﬁﬁntnﬂlywsmfemd@bmealm“tw of grooves
105 comuni cated with the hollow portion 104 are fornmed. As a result, air
in the cap idigrence torfigureductod, figere! ¥ figert 8, figared 9fto 4 figurest? fo0bs, ﬁgmbson 104
t hr ough t he grooves 105 ‘when the operation shaft 101 is

16 to 18, figures 19 and 20, figures 21 to 33, figure 34, figure 35, figure 36 and 37,

figures 38 and 39, or figures 40 and 41 of the accompanying drawings.
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5 noved upwards and downwards. Therefore, the drive nmechanism 100 is
opérated.satisfactorily so that the top surface of the cop 102 can
accurately be nmoved upwards or -downwards. The receiving tray 110, to which
the drive nechani sm 100 arranged as descri bed above is attached, has a
recess 111 at the bottom portion thereofgg as 10 © shown in Fig. 21. The
side walls and the bottom surface of the receiving tray 110 are inclined
toward the recess 111. Further, a meg@sf%g; 112 is detachably attached
- onto the inside of the receiving tray 110. The outline of the filter 112
i's, as shown in Fig. AbpARATES FOR AUTOMATICAMLLY MAKINGPIGEIapt abl e to the
I nner shape of the portion of the receiving tray 1 10 15 to which the
filter 112 is attached. TheAND WATER TANIS FORTTHE SIAMEI n t he central

portion thereof, the hole 112a being formed teo receive the cap 102. By
renoving the cap 102 fromthe operation shaft 101 and by renoving the
filter 112 fromthe receiving tray 110, foreign matters allowed to adhere
to the filt eAn ditdmaticiice mmkingapparatusicay bé protéated from bacteria suspended in the air
-and smell, and generation of noise in the apparatus can be suppressed or prevented.
Water can be suppliéd to an ice making tray in a uniform quantity and whether or not a
removable water supply tank 10 is set can easily be confirmed with a simple structure.
To this end, the apparatus is constructed such that an.interloéking valve 27 is mov:ed".
upwards by a drive mechanism 40 to cause water reserved in 4 quantitative chamber 20 -
in the water supply tank to flow into a réceiving tray in a pfedetermined quantity, and .
then water in the receiving tray 32 is sucked upwards into a pipe 46 by a water supply
pump 45 and supplied to an ice making tray 47.

Figure 2



20, . The vol une of the receiving tray 110 is, as shown in Fig. 2%t
determ ned such that the ice making tray 149 is filled with water when
draft line Z of water in the receiving tray 110 has reached the | ower end
of the draft gauge pipe 95a. The suction hose 119 is secured in such a
manner that its |leading portion 11 9a is pressed against the bottom surface
of the recess 1 11 of the receiving tray 110. The leading portion 11 9a
is arranged in such a manner that the opéhing fornmed in the | eading portion
-thereof cannot be closed by the bottom surface of the recess 111. The edge
of the leading portion is disposed away fromthe bottom surface of the -
recess 111 by inclining the | eading portion 11 9a with respect to the 5
bottom surface of the recess 111, or by diagonally cutting the |eading
portion 11 9a or by forming a hole in the | eading portion 11 9a.. As a
result, water in the receiving trarll’LOGan eflf iciently be sucked from
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the bottom portion through the suction hose 119 to be sent to the water
suppl y ‘punp 120. 10 . The water supply punp 120 is di sposed to be
hi gher -t han the top.end of the receiving tray 110 to suck up water in the
rece|V|ng tray 110. The water supply punp 120, as.shown in Fig. 25,
conprises a notor 121 having a gear 122 attached to the rotation shaft

t hereof and gear screws 124 and * 125 that are integrally rotated when a
gear 123 engaged with the gear 122 is 152 rotated. When the gear screws
124 and 125 are rotated, water sucked through the suction hose 119 is, as
shown in Fig. 26, . sent to the extruding hose 141. The inner dianmeter D of
‘the suction hose 119 connected t ter pply punp 120 is made to be
smal | val ue, for exanple, about Héral s the degree of vacuumin the
suction hose 119. As a result, e funcCti®on the water 20 supply punp

120 can satisfactorily be exhiblted. A mesh filter 113 may- be attached into
the suction hose 119 as shomg in Fig. 26. :
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The, water supply punp 120 may be secured to the receiving tray 110 while
bei ng received by a vibration preventive nenber 130 as shown in Figs. 27
and 28. That is, a port 126 for connecting the suction hose 1 19 is fitted
to either .of cut portions 131 of the vibration preventive nmenber 130 and
the connection is established between a p8rt 132 for connecting the
extrudi ng hose 141 and a drain port (omtted fromillustration) of the

wat er supply punp 120. I.n the foregoing 5 state, the water supply punp
120 is accommpdated in the vibrati r nti ves nenber 130 so that

vi brations, which can be propagatezf;qoisze #eper supply punp 120 to the
drive nmechani sm 100, are absorbed. The extrudi ng hose 141 connected to the
drain port.of -the water supply punp 120 is, as shown in Fig. 21, extended .
to an intermediate partition wall 143 10 that partitions the water supply
tank corner 4 of the refrigerator 2 fromthe ic&Q
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maki ng corner 5 in the freezing chanber 3. The extruding hose 141 is
connect éd to the extruding hose 142 in the ice making corner 5. '
Specifically, a connection pipe 150 is fastened to the internediate
partition wall 143 as shown in Fig. 29. Further, the |eading portion of the
extruding hose 15 141 is connected-to a | ower end connection portion 151
. of the connection pipe 150. In addition, the upper extruding hose 142 is
inserted into a | arge-di aneter insertiondbortion.152 in the upper portion
of the connection pipe 150 to be received by a sealing nenber 153 di sposed-
in the insertion portion 152. The sealing nenber. 153 is made of silicon
rubber or the |ike capable of 20 preventing invasion of air and water, _
t he sealing nmenber 153 having a plurality of rounded projections 154 on the
outer surface thereof and a plurality of sharp projections 155 on the inner
surface thereof. As a result, the |lower end of the extruding hose 142 is
tightly held by the elasticity of the sealing nenber 153, resulting in that
the risk of the separation of :

FIG. 6
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34 the extruding hose 142 fromthe connection plpe 150 can be el i m nat ed.

If the water supply tank corner. 4 or the ice making corner 5 has a trouble,
it can be repaired by renmoving only the extruding hose 141 or 142 of either
corner that has encountered the trouble. 5 The thus connect ed
extruding.-hose 142 is, as shown in Fig. 21, exterided to the ice making tray
149, the extruding hose 142 having, at the |eading end thereof, a cap-shape
spl ash preventive member 145 as shown i fHFig. 30. Therefore, fIylng of

wat er di scharged fromthe extrudi ng hose 142 can be prevented and water can
‘be supplied to the ice making tray 149. 1t should be 10 not ed t hat

reference nuneral 146 shown in Fi 10 pre ts a nesh-shape fl ow
regul ating portion for regulating t extrudi ng hose 142. Al though
Fig. 30 illustrates the foregoing fIOMFreguIating portion 146, it can be
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spl ash preventive nenber 145 is attached. If the flowregulating portion
146 |s attached to the |eading portion of the extruding hose 142, the

spl ash preventive 15 menber 145 can be omitted framthe structure. The
operations of the drive mechanism 100 and the water supply punp 120 are
controlled by a control portion 160 shown in Fig. 31. The control portion
160 confirms the water supply timng (shep S1 shown in Fig. 32) to bring
the drive nmechani sm 100 and the water sdpply punp 120 to be 20 non-active
state if it has discrimnated that the water supply timng has not cone
(steps S2 and S3 if a discrimnation "NO' is nmade in step S1 shown in Fig.
32). Wien the water supply timi nfﬁi@ e drive mechani sm 100 is
operated to upwards nove the val sthe? valve unit 93 shown in Fig.
21, causing the outlet port 94 to be nalntalned at the opened state for 7
seconds (the

%
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f or egoi ng time is called "T1" hereinafter) (steps S4 and S5 if a
dlscxlnlnatlon "YES" is made in step S1). Since the outlet port 94 shown in
Fig. .21 is therefore continuously opened,. water is allowed to flow fromthe
water supply tank 90 to the receiving tray 110. 5 . Wien the water draft
line Z has been raised to reach the |owgr end of t he draft gaugi ng pipe
95a, air introduction into the draft gaﬁging pi pe 95a is interrupted,
resulting in that the water flow fromthe water supply tank 90 to the
receiving tray.110 is stopped. That is, the receiving tray 110 is filled
with water five seconds (the foregoing time is called "T2" hereinafter)
after the operation of the drive nechanism 10 100 has been conmenced.
Further, the ice making tray 149 is filled with the quantity of water for

- the ice making tray 149 during a period from Tl second to T2 second. The
description "DRI VE MECHANI SM ON' shown in Figs. 32 and 33 means a state -
where the val ve 98 has been noved upwards and therefore the 15 out | et

port 94 has been opened. Further, '?s'e@ds rnil T2 seconds are not
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limted to 7 seconds and 5 seconds That is, the necessity lies in only

t hat .t hé period of T2 seconds is the tine reqU|red for the draft . line Z to
reach the |l ower end of the draft gauging pipe 95a and that Tl seconds are
| onger than T2 seconds. Then, the drive nechanism 100 is operated inversely
after Tl seconds 20 have passed, and fhe water supply punp 120 is
operated (steps S6 and S6 if a discrimHhation "YES" is made in step S5
shown in'Fig. 32). The description "DRI VE MECHANI SM OFF" shown in Figs. 32
and 33 neans a fact that the val ve=9 s b noved downwar ds and
therefore the outlet port 94 has e €§Q§e LA ter the water supply punp
120 has been operated for 14 seconds, e operation of the water supply
punp 120 is stopped (step SO if a discrimnation "YES' is nmade in step S8
shown in Fig. 32). As a result, water in thexeceiving tray 110 is

conpl etely sucked up in 12 seconds by the wajér supply punp 120 and
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sucked water is supplied to the ice making tray 149 in a period from 12
seconds to 5 14 seconds as shown in Fig. 33. Although the tinme in which
the water supply punp 120 is operated is nade to be 14 seconds because
water. i.n the receiving tray 110 nust be conpletely supplfied into the ice
maki-ng tray 149, the present invention is not limted to this. The tine in
whi ch the water supply punp 120 is operatged nay be set to be 10 adapt abl e
to the length of the extrudi ng hoses 141%and 142.. If the control portion
160 is undesirably reset or the door of the refrigerator 1 is opened and a
test switch (omtted fromillustration) is depressed, the characteristics
of the water supply punp 120 cause water to be left in the suction hose 1
19 .and the extruding hoses 141 and 142. Therefore, if.the water supply 15
punp 120 is again operated in the F jgﬁg 34 thus-left water and
water in the receiving tray 110 ar fa supplied into the ice
making tray 149. In this case, water cannot be supplied to the ice making
tray 149 in a predeterm ned quantlngwﬁﬁf¢$&ﬂqu it is preferable that the
wat er supply punp 120 is rotated for
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predeterm ned tinme w thout exception when the control portion 160 is reset
or the 20 test switch is switched on to discharge water in the suction
hose 119 and t he extrudi ng hoses 141 and 142: The total operation of the
autonmatic ice nmaking apparatus according to this enbodi nent wi.ll now be
described. Since the operation shaft 101 has been noved downwards in a case
where the drive nmechanism 100 i s not opa: ted, the shaft 97 is noved
downwar ds -by the urging force of the spri¥g 99 and the outlet port 94 is
therefore closed by the valve 98. Wen the drive mechanism 100 i s operated
to nmove upwards the 5 operation shaft 101, the top surface of the cap 102
i s pushed upwards onto the shaft 97, causing the valve 98 to be noved

upwards to open the outlet port 94. -
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aresult, water in the water supply tank 90 is allowed to flowin the
receiving tray 110 through the outlet port 94 to be reserved in the
receiving tray 110. Al though a sonewhat |arge quanti.ty of water discharged
fromthe water supply tank 90 is 10 meti mes splashed by the bottom
surface or the side wall of the receiVving tray 110, the arrangenent t hat
the water supply punp 120 is dis d ghe han the receiving tray 110
protects the water supply punp 1?3r$spl(ﬁ§d wat er. When the draft |ine
- Z of . water has been noved upward reath | ower end of the draft gauge

pipe 95a, the introduction of air into the draft gauge pipe 15 . 95ais:
interrupted. Therefore, water discharge fromthe water supply tank 90 into

"the receiving tray 110 is interrupted. As_ aresul t he rece|V|n tray 110
is able to continuousby reserve water of \)21 the
vol une of thREORWARDK|Ng tray 149 even |f a“rMEﬁLY

operated. TROTAPKON fven if the tinme in V\/m ch the ive mechani sm 100
encounters OF REOTOR [y or the flow 20 velocity o wat er fromthe outl et
port 94 cannot be nadg uniform their influe i nated and
therefore the receivipg tray 110 is able to conti nuously
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reserve water of the quantity corresponding-to the volune of the ice making
tray 149, 1f the receiving tray 110 is filled with water as descri bed
above, ‘there arises.a risk that water is undeS|rany i ntroduced into the
drive nechani sm 100. However, . the arrangenent that the drive nechani sm
100 is conpletely seal ed up by the cap 102 protects the drive nechani sm 100
fromthe water introduction. If the operieion of the drive nechanism 100 is
stopped in the foregoing.state, the oper&tk on shaft 101 is noved downwards
to contract the cap 102. At this 5 tinme, there arises a risk that
buoyancy acts on the cap 102 due to air in the cap 102 and therefore the
operation shaft 101 is pulled upwards resulting in that its downward
movenent is.disturbed. However, the downward novement of the operation
shaft 101 causes air in the cap 102 to be discharged through the grooves
105 of the spacer 103. As a result, the cap 102 can instantaneously be
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10, contracted so that the drive nechanism 100 is able to be operated with
excellent responsibility. As a result, the shaft 97 of the valve unit 93 is
noved downwards by the urging force of the spring 99, and accordingly the
outlet port 94 is closed by the valve 98, causing water discharge fromthe
wat er supply tank 90 to be stopped. 1.5 Substantially

si mul taneously with the stoppage of the eration of the drive mechani sm
100, the water supply punp 120 is operated to suck up water reserved in the
receiving tray 110 through the suction hose 119. Since the |eading portion
1 19a of the-suction hose 119 is secured while being pressed agai nst the
bottom surface of the recess 110 and the edge of the 20 | eadi ng portion
11 9a is inclined with respect to the bottom surface of the recess 111 for
exanple at this tine, water in the receiving tray 110 is efficiently and
conmpl etely sucked up throffh §he bottom portion. Further, the arrangement
that the innetQdi amet @ DQf The suction hose 119 is made to be the snal

di amet er of albmgut M e t\ne degree of vacuumin.the suction hose 119
so that the
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function of the water supply punp 120 to be exhibited satisfactorily.
Thérefore, water discharged fromthe supply tank 90 to the receiving tray
110 tan i nstant aneousl y be sucked up, causing the tine in which water in
the receiving tray 110 is exposed to air in the refrigerator 1 to be
shortened 5 significantly. As a result, a problemthat nade ice begins to
smel | due to shell given fromfoods inft ¢@e refrigerator 1 can be prevented.
Furt her, the undesirable introduction bacteria suspended in the air can
substantially be prevented so that water is not made sliny or rotten. Since
water in the receiving tray 110gmS jSyaked | .the suction hose 119 10

t hrough the bottom portion, bitE:S d S ;zs bread crunbs erroneously

| eft by a user can be captured by the top surtace of the filter 112.

‘Therefore, the introduction of the bits of food into the water supply punp
"120 to break the
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engagenent portions of the gear screws 124 and 125 can be prevented. The
bits can_ easily be renoved by detaching the filter 112 fromthe receiving
tray 110 and 15 . by cleaning the filter 112. Water sucked into the suction
hose 119 is sent into the extruding hose 141 by the rotati-ons of the gear
screws 124 and . 125 of the water supply punp 120 If vibrations are
" generated due to the engagenent of the qu{ screws 124 and 125 and the
rotations of the notor 121, the propagatton of the vibration noise 20 can
be prevented by securing the water supply pup 120 to the receiving tray 110
whi'l e bei ng accommpdated in the vibration preventive nenber 130. as shown
in Figs. 27 and 28. Water in the extruding hose 141 is pushed up into the
extrudi ng hose 142 connected to the sane through the connection pipe 150.

FIG. 24
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Since the extruding hose 142 is held by the sealing nenber 153 made of the
"silicon gubber or the |ike capable of preventing the invasion of air and
water, the degree of vacuum between the extrudi ng hoses 141 and 142 can
satisfactorlly be kept. As a result, undijFrable i ntroduction of air

bet ween the extruding hosés 5 141 and 442 and | eakage of water fromthe
connection pipe 150 resulting in deterioration of the water supply :
efficiency to the ice making tray c nted If the ice nmaking
corner 5 has a trouble, it can_easEf lbégrepa by renoving only the
extrudi ng hose 142. Since the plural ®*thé projections 154 10 forned
to project over the outer surface of the seal.ing nenber 153 are rounded and
the plurality of the sharp projections surface of
the sane are allowed to cut into the egﬁéﬁ%fﬂsﬁﬁggpqugﬁTt extrudlng hose
142- can snoot hly be renoved. Further,"/ﬁss§gll Onenber 153 can be renoved
whil e being attached to the extrudi ntyAose I at the tinme of renoving the

extrudi ng 15 hose 142. Therefid@®:, : \ ngi4pse 142 can easily be
connected to the , -
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extrudi,ng hose 141 by sinply inserting the sealing nenber 153 into the
insertion portion 152 at the tine of again assenbling the elenents. Water
pushed up. to the extruding hoses 141 and.142 is allowed to reach the

| eadi ng portion of the extruding hose 142. 20 . = . By determ ning the
inner dianeters of the extruding hoses 141 and 142 to be val ues smal |l er
than a predetermnm ned val ue and by raising the degree of vacuumin the
extrudi ng hoses 141 and 142, undesirafl’d reserve of water in the water
supply punp 120.and the extruding hoses 141 and 142 can be prevented but
wat er can conpletely be sent to the ice nmaking tray 149. As a result, the-
problemof the - growh of bacteria due to the reservation of water i.n
water in the water supply punp 120 and t he extrudi ng hoses 141 and 142 can
be prevented. Water allowed to reach the extruding hose 142 is discharge to

FIG. 28
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maki ng tray 149 through the opening fornmed in the |eading portion of the
extrudi’ng 5 hose 142. Since the cap-shape splash preventive nenber 145 is
attached to the |l eading portion of the extruding hose 142 as shown in Fig.
30, splashing . of water discharged fromthe extrudi ng hose 142 can be
prevented and it is supplied to the ice making tray 149. If the
flowregulating portion 146 is attached in place of the 10 spl ash
" preventi've nenber 145, .water is decel griated by the flowregul ating portion
146 to be supplied to the ice making Tray 149 while being prevented from
splashing. Sixth Enbodinent Fig. 34 is a cross sectional view which
illustrates an autonmatic ice making 15 apparatus according to a sixth
enbodi ment of the present invention. This enbodinment is different fromthe -
fifth enmbodinment in that the ice nmaking tray can be di sposed at a position
| ower than the water supply tank. Elenents which are . the sanme as those of

the..fifth enbodi nent are given #eFG'E. 29
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reference nunerals in the descriptions below 20 The automatic ice
maki ng *apparatus according to this enbodinment is arranged in such a manner
that a receiving tray 170 is di sposed bl ow a water supply tank 90 on which
a cap having a valve unit 93 is installed, a drive nmechanism 180 is
attached to the receiving tray 170 and the water supply punp 120 according
to the fifth enbodinent is onitted_frg‘ the structure. The receiving
tray 170 -has an outlet port 171 in th ottom portion thereof. A water
supply pipe 172 communi cated with the outlet port 171 is extended to a
position above the ice making tray 149. The drive nmechani sm 180 conprises a
.cap 182 having a substantially 5 sane arrangenent as that of the cap 102
of the drive mechani sm 100 but it conprises an operation shaft 181 arranged
in a manner different fromthat of the '

FIG. 30
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operati.on shaft 101. The operation shaft 181 is formed into an L-1ike shape
and paving an upper portion 181 a which upwards project over the drive
mechani sm 180 to-be in 10 contact with the inner top surface of the cap
182. A lower portion 181 b of the operation shaft 181 is bent into the an
L- shape, -.the operation shaft 181 having a | eading portion introduced into
the water supply pipe 172 through an glongated hole 173. A valve 183
capabl e of closing the outlet port 17 s, by using a link 15 mechani sm
and so forth, attached to the upper portion of the |eading portion of the
| ower portion 181 b of the operation shaft 181. As a result, when the
operation shaft 181 is noved upwards, also the valve 183 is noved upwards
to close the outlet port 171. V\Fn tG opa&iﬁn shaft 181 is noved
downwar ds, also the valve 183 i vagd do rds to open the 20 outl et
port 171. The operation of this enbodinent will now be descri bed.
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When the drive nechani sm 180 has been operated to nove upwards the
operatiom shaft 181, the upper portion 181 a of the operation shaft 181
pushes up the top surface of the cap 182 to nove upwards the val ve 98 of
the valve unit 93. As a result, the outlet port 94 is opened so that
water in the water supply tank 90 is allowed to flowin the receiving tray
~170. Since the upward novenent.of the eration shaft 181 upwards noves the
| oner portion 181 b of the operation gﬁgft 181 al ong the el ongated hol e
173,-the 5 valve 183 is carried upwards to close the outlet port 171.
Therefore, water allowed to flowin the receiving tray 170 is reserved to
the | ower end of the draft gauging pipe 95a. .\Wen the operation shaft 181
~has been noved downwards fromthe foregoing state, the lower portion 181 b

of the operation shaft 181 is e _
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10 = downwards. Al so the valve 183 is noved downwards together with the

| ower, portion 181b of the operation shaft 181 to open the outlet port 171.
As a.result, water in the receiving trayggo i's, due to the dead wei ght

t hereof,, noved downwards so that. water i ntroduced into the water supply
- pipe 172. Therefore, water is allowed to flowin the ice naking tray 149

t hrough the opening in the 15 | eadi ng p tl)oG;)f tSﬁter supply pipe
172. Since the residual structures and thke opewfitd On t he sane as those
of the fifth enbodinent, their descriptions are omtted here. Seventh
Enbodi nent Fig. 35 is a partially broken perspective view which illustrates
a water 20 WATER! QUANTKRITVWINan aut omatic i ce naki ng apparatus according to

a seventh emMRECERVINGTRA¥ prlesent invention. The water supply tank for
the automatic ice making arfatus..according to this. _enhaodinent.conprises a

case 191 manuf actured by bl ow Jnol di ng and 1 cover 196.
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The case 191 is forned into -a transparent box-like shape through which its
inside Can be seen, the case 191 having the bottomportion in which a cap
fitting portion 192 is forned. The cap fitting portion 192 has a thread 193
on the outer surface thereof. By causing the cap 21 according to the first
enbodi.ment or the 5 cap 95 according to,the fifth or sixth enbodinment to
be received by the thread 193, the cap.Ziz 95 can be received by the cap
fitting portion 192. Further, the central portion of the top end of a front
surface 194 of the case has a handle 195 in the formof a recess. The cover
196 is installed to the upper surface of the case 191. 10 Speci fically,

" the overall shape of the cover 196 is fornmed to be adaptable to the shape
of the top end of the case 191. The C(Fe:laﬁ is& d or welded to the
upper surface of the case 191 in such?®a »t cut portion 197
formed in '




the.front portion of the cover

be described. First,
t hrough the cap flttlng portion 192,
installed to the cap fitting portion
supply tank 190 is, as shown in Fig.
corner 4 in the upper portion of the
whi ch the case 191 and the cover. 196
t he hi ghest position in the case 191

196 aligns to the handle 195. An exanpl e of
usé of *the water supply tank 190 according to this 15

enbodi nrent wil I+ now

water is injected into the water supply tank 190

and the cap 21 or 95 or the like is
192. In the foregoing state, the water
37240 set in the water supply tank
refrigerator 1. Since a surface 198 on
are joined together is positioned at
as shown in Fig. 35, water surface Y

in‘the state where the water tank 190 is set as descri bed above is | ower

t han the joining surface 1-98 without exception.
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45 the joining surface 198 can be prevented even if the case 191 and the
cover, 196 have encountered a defect in bonding or welding. Wen the water
supply tank 190 has been set in-the water supply tank corner 4 as descri bed
above, the front surface 194 of the wat gSSuppIy tank 190 is 5 posi ti oned
adj acent to the eyes of the user, as showh in Fig. 37. Therefore, the user
I-s .able to visually confirm whet her Ol WAL | a9 Present in the water
supply tank 190 through the front suﬁag 94 o t% transparent case 191.
As a result, a problemthat the water supply tan O in an enpty state is
undesirably set in the water supply tank corner 4 can be prevented. 10
Ei ght h Enbodinent Fig. 36 is a perspective view which illustrates a water
supply tank for an autonmatic ice maki ng appBsatus accordi ng to anot her
enbodi nent of the present invention. /i:E9¥Ef pply tank 200 for an
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15, according to this enbodinent is different fromthe seventh embodi ment
I n tbqt a portion of the case is made transparent. That is, a transparent
portion 204, through which the inside of the water supply tank 200 can be
seen, is forned in a portion of a front surface 203 of the case 201 on
mhich a cover 202 is bonded or wel ded,24& shown in Fig. 36. 20 As
aresult, the user is able to directly and visually confirm whether or not
water is present in the water supply tank 200 t hrough the transparent
portion 204 of the front surfac the nsparent case 201. Since the
resi dual structures, operatlonsF Gect t he sanme as those of the
wat er supply tank 190 showmn in Fig. 3 their descriptions are omtted
here. N nth Enbodi nent
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Fig. 38 is a perspective view which illustrates an essential portion of an
enbodi nent of the automatic ice making apparatus according to the present 5
invention that has a structure having the foregoing water supply tank for
an automatic ice making apparatus. Fig. 39 is a partial cross sectional
,view which.a refrigerator to which this enbodi ment is adapted. This
<5 €nbodinment is structured in SUCE¥? manner that an irradiation lanp 210 is
"attached to the water supply tafk corner "4 to which the water supply tank
.10. 190 is set. Specifically, the lanp 210 is attached to a position from
whi ch the water supply tank 190 can be ir#4 ated with light froma rear
position. As a result, |ight _ an&ﬂis made incident into the
wat er supply tank 190 througﬂE;.‘r gparent side surface 199 or the |iKke.
- Therefore, the water ‘surface is 15 irradiated with light soas to be

recogni zed through the transparent front surface 194. It leads to a fact
that the quantity of water in t?ﬁﬁvater supp@q7tank 190 can easily be

30

confirmed by the user.

poe



It jshould be noted that the special |anp 210 according to this enbodi nent
for @ige 4o irradiate the water supply tank may be replaced by a
refrigerator lanp for 20 irradiating the water supply tank corner 4 when
the door (omtted fromillustration) of the refrigerator 1 is opened. Tenth
Enbodi nent Fig. 40 is a block diagramwhich illustrates a water supply
detection unit adaptable to an automatic ice nmaking apparatus according to
a tenth ‘embodi ment 47 of the presentggﬂvention. The water supply
detection.unit according to this enbodi™ent conprises a tenperature sensor
211 serving as the water supply detection unit and a door opening/closing
discrimnation unit 220 connected to the tenperature sensor 211

FIG. 44
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5 , though a switch 213. The tenperature sensor 211 is di sposed adjacent to
the &£gce wmking tray 210, the tenperature sensor 211 acting to discrimnate .
whet her or not water supply has been nade to. the ice making tray 210.
Specifically, if tenperature has not K28h raised though the water has been
10 © supplied .to the ice making tray by the control board 50 and the

control portion 160 and so forth adapted to the automatic ice naking
apparatus according to the first 1351F355nt tfe fifth enbodinent, a
‘discrimnation is nade that no watder pesent Wh a water supply tank
(omtted fromillustration), and accordingly operation signal Eis
transmtted fromthe tenperature sensor 211 to an indication lanp 212 15
and a switch 213 to light on the indication |anp 212. The tenperature
sensor 21 1 .and the switch 213 can be33®nstituted by, for exanple, '
thernostats. The switch 213 has a functi-on that, when the sw tch has
received the operation signal E, it establishes the cor88&ti on between a
power source 214 to




20 °© the--door openi ng/ cl osing discrimnation unit 220[fFo=opera
openi ng/ cl osing discrimnation unit 220. The door ope |ﬁﬁﬁmmmm

discrimnation unit 220 is constituted "oy, for exanplie
including a clock 221 for transmtting clock signal K

predeterm ned frequency, a counter 222 that counts th

accor dance:gphpiftdtédly ClHetdost iod e alitdrRatid %B%Elnﬁ%%bo r&tg 'E%'nnB't denadicuy t he

counted tine, and a proce55| ng portion 223 for rmng a predeterm ned

process in t. t n 223

Feads out AR BRRTEAsbeiN InaE Y ot 408 cagp%*‘%%BeﬁBﬁﬁ%éﬁ?fﬁﬁ%%f%

subj ect the ref,Frence ti rre T and. the count signal Nto a conparison. If the

ti me denoted by!REreggng %H’tﬁmﬁt’CNF?é“aW@éPPF’f?é%s HREgrtepSeatidugel water, t he

processi ng portlon transmts stop signal V for stopping the water supply
supply pump 333 involves a fact that water left in the water supply pipe 334 returns

to the water receiving tray 332 to be reserved when the operation of the water
supply pump 333 is stopped. Therefore, waterweeds a;d mold

grow in water in the water receiving tray 332, and therefore there arises a
necessity of periodically cleaning the water receiving tray 332. As a result, a

problem arises in that maintenance cannot easily be completed.

SUMMARY OF THE INVENTION

[t would therefore be desirable to be able to provide an automatic ice making
apparatus and a water supply tank for the automatic ice making apparatus which can be
protected”from bacteria suspended in the air and smell and in which generation of noise
can be prevented, wat”er can be supplied in a uniform quantity, and whether or not a

L4 . . . .
water supply tank is present can easily be confirmed with a simple structure.

The present invention provides an automatic ice making apparatus comprising:

a water supply tank including a quantitative chamber with an inlet port and an
outlet port,- and a valve unit having an inlet valve f«‘ar opening/closing the inlet port and
an outlet valve fgg_gp_ehing,/clps:ing the outlet port, the valve unit being operable to drive

the outlet valve and the inlet valve to close the outlet port and open the inlet port when



operation to the water supply control portion conposed’ :p oprd
50 and the control portion 160 and so forth adapted t 4?&e"§§§@%§?:’s§4¢?e

maki ng apparatus 10 according to the first enbodine Dgﬂég.ﬂeﬂm'f
enbodi ment. Further, the processing portion transmts lkeset—Signall B{Q
counter 222. The processing portion 223 is connected to a door

openi ng/ cl osi ng sensor 230 attached adjacent to a door 7 of the
refrigerator 1. * The door opening/ gl osing sensor 230 detects

openi ng/ cl osi ng of the door 15 7 to transmt detection signal P denoting

that the door .7.is .0pe 0 | osed to the processing.portian. en. the
processi n§2F6MH 1"(5rr?d2§?'fpﬁ'§g‘ tg‘gg‘éai??fesﬂpi"ﬁéarﬂ‘e't"g‘)c AL ARES C'B,"%? L ‘tﬁrygé’ﬁg‘?ﬁ ts
wat er supply operation signal Wfor causing the water supplg/ operation to
be per f or weid bemgtaperahde & diigoibr putlenal va ansche irder. vaivecia opehdhpeedas poring
portion 223 transmts stop signal S1 for turning off the door 20

openi ng/ chd tidge tesifilet ponavlieanvatet is dstBarzad flohPthRrQuBfitiafivié ekardBet, t he.
processing portion 223 further transmtting a deactivating signal S2 for

i ghting off tth,eizggf’ngql;ajyon | anp 212. \ .

he

a drive unit for operating the vaive unit through an operation shaft to supply
water in the quantitative chamber to the receiving tray through the outlet port of the
quantitatjve chamber; and

 a water supply pump for supplying water in the receiving tray to an ice making
tray.

As a result of the foregoing structure, the outlet valve of the valve unit is closed
when water flows in the quantitative chamber and the inlet valve is closed when water
flows out from the quantitative chamber. Water discharged from the quantitative
chamber ia supplied to the receiving tray, and water in the receiving tray is, by the
water supply pump, supplied to the ice making tray. Therefore, water in the
quantitative chamber can always be supplied to the ice making tray in a predetermined
quantity. Since water is not exposed to outside air for a long time, water can be
protected from bacteria suspended in the air so that it is not made slimy or rotten.
Further, the water supply tank can easily be cleaned and maintained.

In one form of the invention, the apparatus has a control unit for cdntrolling the
opening/closing operation of a drain valve for opening/closing a drain passage. When
the drain valve is opened by the control unit, water in a receiving tray is discharged into
the drain passage. Therefore, even if water is left in the receiving tray, water can

completely be drained, and therefore the receiving tray cannot be made slimy or rotten.



Then; the operation of the thus-constituted water
wi Il now be descri bed. 51 dains:- 1. An autonmfi
conprising: a water supply tank including a quanti
inlet port and an outlet port, and a valve unit hayilae
openi ng/ closing the inlet port and an %utlet val veTor opening/closing the
outlet port, the valve unit being operable to drive the outlet val ve and

the inlet valve to close the outlet port and open the inlet port when water
i's introduced fhasiptdferabie thar chgpivive unitrdadithe wateheupplpipuiripeie foemetidrrbgral t he
val ve unit being operable to drive the outlet valve and the inlet valve to

open the Oulh SheiPOier 20¢her € tndiBPisirBlafdd fBANArdWNRE oErhEbn sBaftlhae BaRiged from

t he quanti ive C

valve unit, while the motor acts as a2 pump when the motor rotates in a reverse direction.
As a result of the foregoing structure, the size of the automatic ice making apparatus
can be reduced. -

In another form of the ini/éntion, the apparatus has a tank setting detection unit
which stops the operation of a drive unit after a predetermined time has passed from
setting of 2 water supply tank and lights on a display portion and which lights off the
display portion if the tank is removed. After a predetermined time has passed from the

P
moment at which the water supply tank has been set, the operation of the drive unit is
stopped and the display portion is lit on. When the set tank is removed, the display
portion is lit off. Therefore, the user is able to settle down psychologically.

It is preferable that a suction hose be connected to the water supply pump and
that the v’v’;ter supply pump is disposed at a position higher than the receiving tray.
Since the water suppl‘y'pur_np is disposed higher than the receiving tray, splashing of the
water discharged towards the receiving tray onto the water supply pump can be
prevented.

It is preferable that the lower portion of the suction hose be disposed in and
secured to a ll;ecess in the'deepest portion of receiving tray. The suction hose, disposed
in the recess. efficiently and completely sucks up water in the receiving tray.

According to a further aspect of the invention, the apparatus may comprise a

water supply detection unit and a door opening/closing discrimination unit which

discriminates at predetermined intervals whether or not the door of the refrigerator has



a receiving tray; a drive unit for operating the vg

operation shaft to supply water in the quantitative %’a
receiving tray through the outlet port of the quant tatinQ ,..and a
wat er supply punp for supplying water in the receiv 9§ ray o AR J

making tray. 2. Apparatus accordingoto claim1, fur conprising: a drain
passage in a bottomof the receiving tray; a drain valve for
openi ng/ cl osing the drain passage; and a control unit for controlling the
openi ng/ cl osi ng operation of the drain valve. paratus according to
claim 1 orbezn opgaedilasede WEATSHAL thp sl UPHY %‘t@rm%iaw&frwp B¥ integral

wi th each other.
operation signal if it has discriminated that the door has been opened/closed or transmit

a stop signal if it has discriminated that the door has not been opened/closed.

The water supply detection unit discriminates whether or not water has been

~
supplied to the ice making tray, and the door opening/closing discrimination unit
discriminates at predetermined intervals whether or nét the door of the refrigerator has
been opened/closed. If a discrimination has been made that the door has been
opened/closed, the water supply operation signals is transmitted to the water supply
control portion. If a discrimination has been made that the doc;r has not been
opened/closed, the stop signal is transmitted. As a result, a problem that no ice can be
made due to setting of an empty water supply tank can be prevented. Since the
mechanical and complicated tank setting detection unit can be omitted from the
structure, the size of the automatic ice making apparatus can be reduced. |
”

The water supply tank may comprise a transparent case for accommodating
water and a cover watef-tightiy joined to the case. A user is able to directly confirm
whether or not water is present in the water supply tank through the wansparent case
which has been set. As a result, a problem that an empty water supply tank is
undesirably set can be prevented.

Alternatively, the water supply tank may comprise a case which accommodates
water and which has a transparent portion, and a cover water-tightly joined to the case.

A user is able to directly confirm whether or not water is present in the water supply

tank through the transparent portion of the case.
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52 4. Apparatus according to claim3, wherein the inllegEWQﬁ*ﬂ%T%ﬁl

wat er ‘supply punp conprises: a notor with a rotationjshaf ﬁggtprw
operation nechani smconnected to the rotation shaft { ~fotorf oL~

causing the said operation shaft to aét on the valve €n t he notor
rotates in a forward direction; and a reverse operation nmechani sm connected
to the rotation shaft of the notor for causing the notor to act as a punp

when the not oThe plesemsniantion iealss. iredtedtd bvercome theptoregeingaroblemsngndo
any of clainms | to 4 wherein the water supply tank is renovable and can be

set at aﬁ%@g%iaﬁggggef& {h%”saﬁwgg ??B%\%é%nféﬁtbhﬁicqemél&hg@p@ac&t&pl ay

portion 't on or and a tank setting detection unit
bei ng operable to stop th ation of. the driv | : Lok the
di spl ay poded Y{ﬂt%ﬁmmafg< &?gé@taé‘??ﬁnﬁ a'%ﬂ%{kﬂ'i?ff?%%é@%g@%? g%se% from
the setting of° the water supply tank, .and being further operable tp |ight
t he di spbagtected from bacteria s%pspénded in the air and gmell and in wﬁxcs'l generaﬁon of

noise can be prevented, water can be supplied in a ungorm quantity and whether

or not a water supply tank is present can easily be confirmed with a simple

structure.

According to one aspect, the present invention provides an automatic ice making
apparatus comprising: a water supply tank having an outlet port, 4 draft gauging pipe
projecting therefrom so as to surround said outlet port, and a valve unit capable of
opening/closing said outlet port; a drive unit for operating said valve unit by way of an
operation shaft to allow water in said water supply tank to flow out through said outlet
port; an ice making tray; a receiving tray for receiving water which has flowed out of
said water supply tank, said receiving tray having an internal volume equal to the full
volume of said ice making tray when the surface of water in said receiving tray has
reached a lefding end of said draft gauging pipe; and a water supply pump for
.supplying water in said réceiving tray to said ice making tray.

When the valve unit is operated by a drive unit, water in'the water supply tank is
allowed to flow in the receiving tray through the output port. When water reaches the
leading end of the draft gauging pipe, water is reserved in the receiving tray in a
quantity corresponding to the full volume of the ice making tray. The water in the
receiving tray is supplied to the ice making tray by the water supply pump. Therefore,
even if the time, in which the drive unit is operated, cannot be made uniform or the
flow veldcity of water discharged through the outlet port is non-uniform, their
influences can be eliniinated and water can be kept in the receiving tray in a quantity
which is the same as the full ydlume of the ice making tray. Moreover, water in the

receiving tray can immediately be sucked, and




portion.off when the tank has been renoved. 6. Appar aius=—aces ' 2y
of clains | to 5, further conprising: a suction hose
thereof attached to a suction side of the water suppl aA99pwer jlend
di sposed in the receiving tray; and ®RBerein the water B8 o 7] v B

di sposed hi gher than the receiving tray. 7. Apparatusl=ees o claimé,
wherein a recess is fornmed-i.n the deepest portion of the recei V|n tray,
the | owertheiedorss therrr m.%@mngéhﬁy and seteq dug torBvaaieBRf bacteria
REPLACEMENT SHEET 8. Apparatus according to any of clainms I to 7, in which

t he wat ersusppptgdtiatthe ecmpto water cart bapspeemrted. case for reserving water;
and

In a further form of the invenﬁon, an automatic ice making apparatus
comprises a cap attached to the operation shaﬁ and capable of fluid-tightly sealing
the drive unit. Since the drive unit is fluid-tightly 'sealeg b;:_,the cap, undesirable
introduction of water in the receiving tray into the drive-un.it can be prevented.

it is preferable that an air venting member be attached to the drive unit.
Since air in the cap can be removed by the air veﬁﬁng member, the drive unit can
be operated with satisfactory response.

It is preferable that a ﬁltef be attached to the reoe}ving tray. The suction
operation performed by the water supply pump results in that foreigﬁ matters
introduced into the receiving tray can be removed by the mesh filter. As a resuilt,

breakage of the engagement portion of the gear screws occurring due to invasion

of the foreign matters can be prevented.
; :
At is preferable that a suction hose and an extruding hose be connected to

the waief supply pump and that the water suppiy pump ié dispased at a position
higher than the receiving tray. Since the water supply pump is disposed higher
than.the receiving tray, splashing of the water discharged towards thé receiving
tray onto the water supply pump can be prevented.

It is preferable that the leading portion of the suction hose be disposed in
and secured to a recess in the deepest portion of receiving tray. The suction hose,
the leading portion of which is disposed in and secured to the recess, efficiently

and completely sucks up water in the receiving tray.

it is preferable that the suction pump is a self-containing pump comprising



a cover, fluid-tightly joined to the case. 9. Apparat SHMWWSbEEny‘
claims 1 to 7, in which the water supply tank conpri fes: T\/\mg a
transparent portion for reserving water; and a cover ||fDaé gh.t® .m.l..y...;.oj.r
to the case. 10. Apparatus according to any of clai , '
conprising: a water supply-detection unit for detecting whether or not
water supply is nade to the ice making tray, a water supply control portion
for cont 2onotoR@ndRPaltefrgeappEEew The rotadionalaf toe eng@gedrgear stoews

openi ng/ cl osing discrimnation unit adapted to be operated, when the water
suppl y deffetdnthnsend watet #ritfe sbetiompovainto theeedinghpgei ed to the ice
maki ng tray, to determ ne at predeterm ned intervals whether or not a door

ki ng tr. | ot a d
bei ng furt her - apSaBTE Sohe P ae O el e BB ScP A ] A VP,

wat er suppl erati on Si l for causi ter .to
gPe\yen%\)/e member. 1A 1Ris case, v rat:rcla% r‘mAclaaise of the water supply pump can be

of

absorbed by the vibration preventive member. .

It is preferable that the extrudiﬁg hose is combosed of first and second
extruding hoses connected to each other by a connection pipe. Water sucked into
the suction hose is supplied to thé ice making tray through the first and second
extruding hoses.

It is preferable that a splash preventive member t;e disposed, at the leading
end of the extruding hose. In this case, splash of water discharged tl';rough the
leading portion of the extruding hose can be prevented by the splash preventive

member.

It is preferable that a flow-regulating portion be disposed in the extruding
hose. In t'r:is case, water in the extruding hose is decelerated and regulated by the
flow-regulating portio'n so that water is supplied into the ice making tray in such a2
manner that splash is prevented.

In a further form of the invention, an automatic ice making abparatus
comprises a control portion for operating a drive unit for a time longer than the time
taken for the water surface in the receiving tray to reach the leading end of a
draft gauging pipe, stopping the drive unit and operating a water supply pump.
After the drive unit has been operated for a time longer than the time taken for the

water surface in the receiving tray to reach the leading end of a draft gauging

pipe, the water supply pump is operated. Therefore, after water has been reserved



be supplied to the ice making tray if it is determne REQLACEMENG@HEIEJS-

been opened/cl osed, and a stop signal for stopping th vvat ez %W
operation if it is deternmined that thelddor has not b near.cl.-osed:

An automatic ice naking apparatus conprising: a water
outlet port, a draft gauging pi pe projecting therefromso as to surround

an

sai d out | ¢4 tHOFdceiving trayvinl & gudRtity Wﬁ@hbqnefsa%@asmﬁé@umwuawesaf heOigk! et

port; a drive unit for operating said valve unlt by way of an operation

out ot poftatR W EFedhvad M eah & Rl el pi)ck BkiBdtedl o v o7 whi ch

has fl owed out of  said vvater supply tank, sal d recel ving tray having an
internal vol ume Giuerefembiedhatthe Vv%t]euﬁypply pump be operated for' a

predetermined time when the control portion has been reset or when the door of
the refrigerator has been opened and the test switch has been depressed. Since
the water supply pump is operated for a predete'rmine,:j time when the control
portion has been reset or when the test switch has been depressed, a probiem that
water is undesirably left in the water supply pump and so forth can be prevented.
According to a further aspect of the invention, an automatic ice making
apparatus comprises a water supply detection unit and a'door opening/closing
discrimination unit which discriminates at predetermined intervals whether or not
the door of the refrigerator has been bpened/closed to transmit, to a water supply

control portion, a water supply operation signal if it has discriminated that the door

has been opened/ciosed or transmit a stop signal if it has discriminated that the
door haé’ not been o?ened/closed.

The water s'upply detection unit discriminates whether or not water has
been supplied to the ice making tray, and the door opening/closing discrimination
unit discriminates at predetermined intervals whether or not the door of the
refrigerator has been opened/closed. If a discrimination has been made that the
door has beén opened/closed, the water supply operation signal is transmitted to
the water supply control portion. If a discrimination has been made that the
door has not been opengd/closed, the stop signal is transmitted. As aresult, a

problem that no ice can be made due to setting of an empty water supply tank can

be prevented. Since the mechanical and complicated tank setting detection



of .said ice making tray when the surface of water in §ar =

has reached a | eading end of said draft gaugi ng pi pe; || dtRPLACEMENT SHEEY
punp for supplying water in said rgegiving tray to sajjd ic ' ay.
12. An automatic ice nmaking apparatus according to c é?eﬁﬁ:zvlmct..en
conprising a cap made of elastic material and attached TO Sard
shaft for fluid-tightly sealing said drive unit. 13. An automatic ice

maki ng appad dhd'Se BETEL BE the stledurl, e Qe dfahe WABHALE i%gkiqglaéﬁaa&'st has
an air venting nenber for venting air 1n said cap. 14. AnTautonatic ice
maki ng appar b¢ teduaetor ding to any one of clains 11 to 13 further conprising

a nesh filter disposed ad'%a%ent to a bottom portion of said receiving tray.
According to a further aspect, the present invention provides an automatic ice

making apparatus comprising: a water supply tank having an outlet por, a draft gauging
pipe arranged to surround said outlet port, and a valve unit capable of opening/closing
said outlet port; an ice making tray; a receiving tray having an internal volume equal to
_the fuil volume of said ice making tray when the surface of water reserved in said
receiving tray has reached a leading portion of said draft gauging pipe, said receiving
tray having a bottom portion to which is connected a water supply pipe extending to
said ice making tray; and a drive unit having an operation shaft for operating said valve -
unit to cause water in said water supply tank to flow into said re’ceiving tray through
said outlet port, and a valve which is operated in reverse relatioh to the oper;tion of said
valve unit to open/close said water supply pipe.

According to a further aspect of the invention, an automatic ice making
apparatus comprises a transparent case for accommodating water and a cover water-
tightly joined to the case. A user is able to directly confirm whether or not water is
present in the water supply tank through the transparent case which has been set. Asa
result, a problem that an empty water supply tank is undesirably set can be prevented.

Agcording to a further aSpect of the invention, an automatic ice making
apparatus comprises a case wl';iéh accommodates water and which has a transparent
portion, and a cover water-tightly joined to the case. A user is able to directly confirm

whether or not water is present in the water supply tank through the  transparent

portion of the case.



55-15. . An automatic ice nmaki ng apparatus accordi fi§Fto any _on i ms
11 to 14 further conprising: a suction hose having 3§§%ﬁcéﬁﬁNfﬁglEgﬁf
attached to a suction side of said water supply pu and 2 gl Wend

di sposed in said receiving tray, and an extt udi ng hqsBaRavi-rg-a-basal: #nd
attached to a drain side of said water supply punp and a I éading end
extending to said ice naking tray; wherein said water supply punp is

di sposed hi gher than said receiving tray. 16. An automatic ice naking
apparatus according to claim 15, wherein a recess is forned in the deepest
portion of said receiving tray with the | eading end of said suction hose
di sposed i BRYn DESGRFITION £f THEDEAWINGS  An automatic ice making
apparatus according to claim15 or 16, wherein said water supply punp is a

sel f-contai ni ng Fyel guamichawhitt idusPaies the olitihg 6f &éffigerdiaf to wAhaarpai
of gear screws connected to the rotation shaft of said

automatic ice making apparatus according to a first embodiment of the present

invention is adapted; ' .

Fig. 2 is a schematic cross sectional view which illustrates the automatic
ice making apparatus according to this embodiment;

Fig. 3 is a cross sectional view which illustrates an essential portion of this
embodiment;

Fig. 4 is a schematic view which illustrates a control board adapted to this
embodiment;

Fig. S is a time chart of the operations of a drive mechanism and a water
supply pump controlled by the control board;

Fig. 6 is a time chart of another example operation controlled by the
control board;

Fig. 7 is schematic cross sectional view which illustrates a first
modification of this embodiment;

Fig. 8 is schematic cross sectional view which illustrates a second
_ modification~6f this embodiment;

Fig. 9 is a schematic cross sectional view which illustrates an automatic
ice making apparatus according to a second embodiment of the present invention;

Fig. 10 is a schematic view which illustrates a control board adaptable to

this embodiment;



nDtor I n such a manner that said pair of gear screws § a4 ; 1ch
other to force water in said suction hose into said e
An automatic ice making apparatus according to clalm
supply punp is accommdated _ in a vibration preventlve ______________
autom atic ice making apparatus according to any one 0Of —t5—ta—1
wherein said extrudi ng hose conprises 56 a first extrudlng hose haV|ng
one end thereof connected to the drain sid® of said water supply punp, and
the other end thereof connected to a connection pipe attached to an

I nter mediigkR-partition wall which partitions said ice naking tray fromsaid
wat er supply tank, said drive nechanism said receiving tray and said water

supply punp; 1‘?”)91 automatic ice making apparatus comprising:

a water supply tank including a quantitative chamber with an inlet port and an
outlet port, and a valve unit having an inlet valve for opening/¢losing the inlet port and
an outlet valve for opening/closing the outlet port, the valve unit being operable to drive
the outlet valve and the inlet valve to close the outlet port and open the inlet port when
water is introduced from the water supply tank into the quantitative chamber, the valve
unit being operable to drive the outlet valve and the inlet valve to open the outlet port
and close the inlet port when water is discharged from the quantitative chamber .

a receiving tray;

a drive unit for operating the valve unit through an operation shaft to supply
water in the quantitative chamber to the receiving tray through the outlet port of the
quantitative ghamber; and

a water supply pufnp for supplying water in the receiving tray to an ice making
tray.

2. Apparatus according to claim I, further comprising:

a drain passage in a bottom of the receiving tray;

a drain valve for opening/closing the drain passage; and

a control unit for controlling the opening/closing operation of the drain valve.

3. Apparatus according to claim 1 or 2, wherein the drive unit and the water

supply pump are integral with each other.
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‘a second extrudi ng hose having one end thereof dispo BEPMGEMHNT(SF]EIEQK:”HQ

tray and the other end thereof fitted into said conngctio g}@ﬁhéggfugh a
hernmetic seal ing menber. 20. " An autonmmtic ice nakin@maZp AL St d ccorfli ng
to any one of clainms 15 to 19, wherein.Said extrudin =

| eadi ng end thereof, a splash preventi menber for preventing splash of

di scharged water to the outside of said ice making tray. 21. An

aut omat ic e GRKAGGAAAPEing 6 CAIABIINLAIARY iRBEPArid &ifnd'Wakl 20
wherein said extrudi ng hose InCludes a flowregulating portion Tha

regul ates_t he flow of water to prevent water splash. 22. An automatic

I ce nakinﬁ”ﬁgbgPaPJ%"H§E%?ding to any one of clains 11 to 21, further
conprising a control portion for controlling said drive unit in such a

nmanner that saiddneter vathmratation gp&iated for a period of time |onger than

the tinme taken for said water surface in said receiving tray to reach the

| eading e
t hereafte

nd of afarwardradfetatiogatiethagisii gdAnecied @ thOFtitdn sRBdfake etordor
r operable to stop said drive unit
causing the said operation shaft to act on the valve unit whe;g'the maotor rotates in a
forward direction; and

a reverse operation mechanism connected to the rotation shaft of the motor for
causing the motor to act as a pump when the motor rotates in a reverse direction.

5. Apparatus according to any of claims 1 to 4, wherein the water supply tank is
removable and can be set at a prescribed position, the apparatus further comprising:

a display portion adapted to be lit on or off, and

a tank setting detection unit being operable to stop the operation of the drive
unit and to light the display portion on after a predetermined length of time has elapsed
from the 3;tting of the water supply tank, 'and being further operable to light the display
portion off when the tdnk has been removed.

6. Apparatus according to any of cléims 1 to 5, further comprising:

a suction hose having an upper end thereof attached to a suction side of the
water supply pump and a lower end disposed in the receiving tray; and

wherein the water supply pump is disposed higher than the receiving tray.

7. Apparatus according to claim 6, wherein a recess is formed in the deepest

portion of the receiving tray, the lower end of the suction hose being disposed in the

recess.
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tq thereby termnate the discharge of water from said-wal ef—Sihpply -ank and

57 actuate said water supply punp. 23. An auto tngpsgea'p rat us
according to any one of clainms 11 to 22, wherein sgi d wat sup&i
operated for a predeterm ned tinme when id control mét &1@&' e.t

when a door of the refrigerator is opened to depresde—e—test—swtchH An
automatic ice nmaking apparatus according to any one of clains 11 to 23

further COﬁprISSIK;q:aaam@i@brcﬁhﬁFﬂé ¥ndef eRirhON td17] in WiiEh detwater RgppMednker or
not water supply is nade to the ice making tray: a water supply control

portion j:oor[_l gg&trolllng the water supply to said ice

a transparent case fo'_‘r reserving \;Jater; and

a cover fluid-tightly joined to the case.

9. Apparatus according to any of claims 1 to 7, in which the water supply tank
comprises: |

a case with a transparent ponion for reserving water; and

a cover fluid-tightly joined to the case.

10. Apparatus according to any of claims | to 9, further comprising:

a water supply detection unit for detecting whether or not water supply is made
to the ice making tray;

a water supply control portion for controlling the water supply to the ice making
tray; and

a dc;o,\: opening’ cipsing discrimination unit adapted to be operated, when the
water supply detection Umt detects that no water has been supplied to the ice making
tray, to determine at predetermined intervals whether or not a door of a refrigerator has
been opened/closed, the water supply detection unit being further operable to transmit
to the water supply control portion a2 water supply operation signal for causing water to
be supplied to the ice making tray if it is determined that the door has been
opened/closed, and a stop signal for stopping the water supply operatioﬁ ifitis

determined that the door has not bezn opened/closed. |

- ———

NN O Y |\||| |\ lIIl



 pineitera T Cey——

maki ng tray; and a door opening/closing discrimnati onl HEPLAREREINTSH ;be
operated, when said water supply detection unit detecti that no wat &%a

been supplied to said ice making tray, to determ ne at m@g@qpﬂﬂﬁﬁ

i nterval s whet her or not a door of a gfrigerat or has tbeen—opened] Cl'OEE]
said water supply detection unit bei né further operable to transmt to said
wat er supply control portion a water supply operation signal for causing
wat er tolg_e suppt setbrmaticsiae dnalkiag Epkangud Ediptidingt 1S determned that said
door has "been opened/cl osed, and a stop signal for stopping said water

suppl y oper at i ciiwhierisuppt Bekeiaintedn blabt SoM, & GRArgdirsing BlpedS@fecting

opened/ cl osed. 25. An automati c i ce nakKing apparatus conprising: a water
suppl y t ¥ 89 2810 QUkbEhdRYid oufle UL DG R eAgaed to

surroundqggﬁégﬁoutgéﬁ‘t 8ort, an éé \c/né vt ﬁl%?gcape{gggngﬁggéﬁi ng/ cl osi ng said
out | et

opening/closing said outlet port;

a drive unit for operating said valve unit by way of an operation shatt to
allow water in said water supply tank to flow out throu%h said outlet port;

an ice making tray;

a receiving tray for receiving water which has flowed out of said water
supply tank, said receiving tray having an internzl volume equal to the full volume
of said ice making tray when the surface of water in said re‘c'eiving tray h’as reached
a leading end of said draft gauging pipe; and

a water supply pump for supplying water in said receiving tray to said ice

making tray.

12. An gutomatic ice making apparatus according to claim 11, further comprising
&
a cap made of elasticsmaterial and attached to said operation shaft for fluid-tightly

sealing said drive unit.

13. An automatic ice making apparatus according to claim 11 or 12, wherein said

drive unit has an air venting member for venting air in said cap.

14. An automatic ice making apparatus according to any one of claims 11 to 13

further comprising 2 mesh filter disposed adjacent to a2 bottom portion of said

receiving tray.
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58 *port: an ice making tray; a receiving tray having -knter nal_vol une

equal to the full volume of said ice making tray when |REPLKUEMEW Jﬁﬁfer
reserved in said receiving tray has reached a | eadi ng [portion of sal raft
gaugi ng pipe, said receiving tray having a bottom port onmﬁp m@rf
connected a water supply pipe extending to said ice nerrrg

drive unit having an operation shaft for operating said valve unit to cause
water in said water supply tank to flow into said receiving tray through,
said outlet port, and a valve which is operated in reverse relation to the
operation of said valve unit to open/ ggpse said water supply pipe. 26. An
apparatus as clained in any of clains 11 to 25, in which the water supply

tank conpsi ses:afalibARR LRk TS B8R YihE%0 YRl Dre ARfims 11 to 14

furiher comprising:

a suction hose having 2 basal end thereof attached to a suction side of

&
said water supply pump and & leading end disposed in said receiving tray; and

an extruding hose having a baszl end attached to a drain side of said
water supply pump and a lezading end extending to said ice making tray:
wherein said water supply pump is disposed higher than said receiving

tray.

16. An automatic ice making apparatus according to claim 15, wherein 2

recess is formed in the deepest portion of said receiving tray with the I’eading end

of said suction hose disposed in and secured to said recess.

4
An automatic ice making apparatus according to ciaim 15 or 16, wherein

17.
szid waiar suoply pump is a seli-containing type pump having a motor with 2
rotation shaft and 2 pair of gear screws connecied to the rotation shaft of said
motor in such a manner that said pair of gezr screws are engagad with each other
to force water in szid suction hose into szid exiruding hese. -

-~

1B. An automatic ice making apparzaius according to claim 17, wherein said

water supply pump is accommodated in 2 vibration preventive membar,

13. An automaztic ice making epparatu ording to any one of claims 15 to 17,

wherein said extruding hese comporises

||II|II| |||I|| III|| IIIII 1l



a ,cover fluid-tightly joined to said case. 27. An app atﬁmmmmﬂ’ﬁ
any of clainms 11 to 25, in which the water supply tank jfonprisgs: a se
with a transparent portion for reserving water and a ¢ @ﬂtefﬂﬁlﬂm ...... Y.
joined to said case. port; an ice nmaking tray; a re Froy—treast
an internal volume equal to the full R une of said ice maki ng tray when
the surface of water reserved in said receiving tray has 5 reached a

| eadi ng porti of fi6st exdiuding agse Havigo myemnithesmf dorpecteditaghe deginisidd ng a
bottom portion to which is connected a water supply pipe extending to said
i ce maki ofgsaid swaterasupply pump, and the other end thereof connected to a connection

pipe attached to an intermediate partition wall which partitions said ice making tray

from said water supply @ank, said drive mechanism, said receiving tray and said

water supply pump; and

“

a second extruding hose having one end thereof disposed in said ice
making tray and the other end thereof fitted into said connection pipe through a

hermetic sealing member.

20. An automatic ice making apparatus according to apy' one of claims 15 to 19,
- s
wherein said extruding hose has, at the [eading end thereof, a splash preventive

member for preventing splash of discharged water to the outside of said ice making

tray.

21. AQ automatic ice making apparatus according to any one of claims 15 to 20,

wherein said extruding’hose includes a flow-regulating portion that regulates the

flow of water to prevent water splash.
22. An automatic ice making apparatus according to any one of claims 11 to 2%,
further compri;ing a contrgl pbrtion for controiling said drive unit in such 2 manner
that said drive unit is operated for a period of time longer than the time taken for

said water surface in said receiving tray to reach the leading end of said draf
gauging pipe, said control portion being thereafter operable to stop said drive unit

to thereby terminate the discharge of water from said water supply tank a2nd

L



a.drive unit having an operation shaft for operatir i L
cause water in said water supply tank to flowinto SRERLACEME ﬂgeﬁ
t hrough said outlet 10 port, and a valve which i § ope Triggfver
relation to the operation of said valve unit to op nmgggegc] """"""

( e-sargd
supply pipe. 21. A water supply tank for use wt Tautomatic ice

maki ng apparatus, said water supply taghk conprising: a transparent case for
reservin vve}ter' an{j 15 .. a cover fluid-tightly joined to said case.
22. Aéz\}\‘)é? &2l BpI]T FRRKY PYTPuse with an automatic ice making apparat us,
said water supply tank conprising: a case wth a transparent portion for
reserving water; and a cover fluid-tightly joined to said case. This Sheet
Has Been23- '

An automatic ice making apparatus according to any one of claims 11 to 22,
wherein said water supply pump is operated for a predetermined time when said

control portion is reset or when a doaor of the refrigerator is opened to depress a

test switch. ' =

24. An automatic ice making apparatus according to any one of claims 11 to 23,

. further comprising :
a water supply detection unit for detecting whether or not water supply is

made to the ice making tray;

£

a water supply control portion for controlling the water supply to said ice
making tray; and

2 door opening/clesing discrimination unit adapted to be operated, when
said water supply detection unit detects that no water has been supplied to said ice
making trﬁ, to determine at predetermined intervals whether or not a door of a
refrigerator has beem':;penedlclosed, said water supply detection unit being further
operabie to transmit to said water supply conirol portion 2 water supply operation
signal for causing water to be supplied to said ice making tray if it is determined
that said door has been opened/closed, and = stop signal for stopping said water

supply operation if it is determined that said door has not besn opened/closed.

25. An automatic ice making apparatus comprising:
g water supply tank having an outlet port, 2 draft gauging pipe arranged to

surround said outiet pori, 2nd a valve unit cazable of opening/clesing said outlet
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58 23. . Automatic ice making apparatus substanti al |;y=as=He
with reference to figures 1 to 6, figure 7, figure é RE|
figures 12 to 15, figures 16 to 18, figures 19 and 2‘ 3%,
figure 34, figure 35, figure 36 and 37, figures 38 apdasds.* Vi BT =Yu. g
and 41 of the acconpanying drawi ngs. This Sheet Has .

58 -
port;

an ice making tra},

a receiving tray having an internal volume equal to the fuil volume of §aid
ice making tray when the surface of water reserved in sai; receiving tray has
reached a leading portion of said draft gauging pipe, said receiving tray having a
bottom portion to which is connected a water supply pipe extending to said ice
making tray; and

a drive unit having an operation shaft for operating said valve unit to cause
water in said water supply tank to flow into said receiving ;ray through) said outlet
port, and a valve which is operated in reverse relation to t!'re operation of szid valve

unit to open/close said water supply pipe.

I

26. An epparatus as claimed in any of claims 11 to 25, in which the

water supply tank comf.)ris es:
2 transparent case for reserving water; and

a cover fluid-tightly joined to said case.

27.  An apparatus as claimed in any of claims 11 to 25,in which the

water supply tank comprises:

a case with a transparent portion for reserving water; and

a cover fluid-tightly joined to szid case.
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