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APPARATUS FOR AUTOMATICALLY MAKING ICE AND

WATER TANK FOR THE SAME

| BACKGROUND OF THE INVENTION

' Field of the Invention

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 Patent Laid-Open No. 3-

137473.

‘Referring to Fig. 42, a water reservoir 300 comprises a measuring container

. 301, a slit 302 and a receiver 30'3._ The receiver 303 has a water supply tank 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

having a water supply pipe 309.

As a result of the structure above, water in the water supply tank 308 is

allowed to flow through the valve 304 to be reserved in the water reservoir 300,

- water being then allowed to flow through the cap 305 to be introduced into the

- measuring container 301. At the time of supplying water, water in the measuring

container 301 is pumped up to be suppliéd. Since water to be supplied to the

: 'measuring container 301 is aliowed 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.
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Although water can be, in the foregoing automatic ice making apparatus,

supplied to the ice rha_king tray regardless of the vertical positional relation

between the ice making tray and the water supply apparatus, theré arise a problem
in that the overall cost cannot be reduced because of the structure of the water
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

| worsé, _irreguiar rotations of the motor 307, the inclination of the refrigerator w’hich

10

: assembling elements incline the measuring container 301. The inclination changes

takes place at the time of installing the same and an error occurring at the time of
' A

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.

43 to overcome the foregoing problems has Been disclosed in Japanese Patent

~ Laid-Open No. 3-221769.

The automaﬁc'iqe inaking épparatus has an arrangement that an ice making

tray 312 is disposed in an ice making chamber 310 and a water supply unit 313 is
~ disposed in a refrigerating chamber 311 so that water in a water supply tank 314is

supplied from the water supply unit 313 to the ice making tray 312.

Specifically, the ice making tray 312 in the ice making chamber 310 is

located at a position lower than the 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.
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- outlet port 318 can be openediclosed by an inlet vaive 320 and an p'utlei valve 321

3

" The water supply unit 313 comprises a water reservoir container 315 and a

.water receiver 323. Further, the water supply tank 314 is disposed above the

water receiver 323.

“The water réservoir container 315 has an inlet port 317 formed in the upper

- portion thereof, the inlet port 317 being formed to establish the connection between
the water receiver 323 and the water reservoir portion 316. ‘Further, the water

- réservoir container 315 has an outlet port 318 formed in the lower portion thereof,

the outlet port 318 being formed to establiéh the connection between the water

- reservoir poﬁion 316 and the water supply pipe 322. The inlet port 317 and the

g .

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
317 is closed.

As a result of the foregoing structure, water dischafged-fro_m the water

sUpply tank 3.14 is t_ei_'nborarily reserved inthe wéter receiver 323, and then water is

introduced into the water reservoir-portion 316_ throUgh the inlet port 317. Since

the inlet valve 310 is opened and the 6utlet valve 321 is closed at this time, water

introduced into the water reservoir portion 316 is reserVed'in the water reser\_/oir

' portion 316, céusing the water reservoir portion 316 to be filled with water. - When

water is supplied to the ice making tray 312, the é‘ledr'omagnetic solenoid 319 is

éctu_ated to open the outlet valve 321 and close the inlet valve 320. 1t leads to a

- fact that only water in the water reservoir portion 316 is introduced into the ice ~
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" making tray 312 by way of the water supply pipe 322 so that water in a

| predetermined quantity is supplied to the ice making tray 312,
An automatic ice making apparatus of the' foregoing type usually comprises
~ awater supply detection unit for detecttng water supply to the water tank and
completion of ice making and a tank setting detection unit for detecting setting of
" the water supply tank. |
Fig. 44 is a cross sectional view which illustrates a refrigerator eomprisin'g
~an automatlc ice makmg apparatus having a water supply detectlon unitand.
| dlsclosed in Japanese Utility Model Laid- Open No. 2-128069 and a tank setttng B
detection unit disclosed in Japanese Utility Model Laid‘-Open No. 1-13686S8. ’
Referring to Fig. 44, reference nprner-al 330 represents a refrigerati'ng_ _ '
chamber. A water supply tank 331 is disposed in the refrigerating chamber 330.
The water supply tank 331 is connected to a centrifugal water supply pump 333 by .
 way of a water receiving tray 332. A water supply pipe 334 connected to an ice
~ making tray 336 disposed in a freezing chamber 335 is attached to the water | |
supply pump 333. | | |
As a result of the thds-cdnstituted structdre Water in the .water s'upphr tank
| 331is temporanly reserved in the water recenvmg tray 332 and then water is, by
the water supply pump 333, supplied to the ice maklng tray 336 through the water
_ supply Pipe 334. .
Fi ig. 45 is a perspective view which mustrates the water suppty detection. umt
disposed in the foregoing automatnc |ce makmg apparatus The water supply
- detection unit 340 comprises a temperature sensor-341 attached to a positiori

| adjacent to the ice making tray 336 in the freezing chamber 335 and an indication
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- lamp 342 disposed in the refrigerator. or on the outside of the same.

The temperature sensor 341 detects temperature rise in the freezing
chamber 335 occurring at the time of shpplying water to the ice making tray 336 s§
that water supply to the ice making tray 336 is confirmed._

Specifically, if no temperature rise can be detected though the operation of

supplying water to the ice making tray 336 is performed, a discrimination is made

‘that no wéter is present in the water supply tank 331, causing the indication lamp

- "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 supply tank 331, the indication lamp 342 is lit off.

Fig. 46 is a schematic view which illustrates the tank setting detection unit.
Referring to Fig. 46, reference numeral 350 represents the tank setting '
detection unit. The tank setting detection unit 350 comprises a switch 352 having

an exposed button 351 and a lever 355 rotatively pivoted by a shaft 353 and pulled

- by a spring 354 in a direction toward the button 351.

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 supply tank 331-has not been

set. As a result, the button 351 is depressed by the right end of the lever 355, and

20

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

" contrary, the lever 355 is rotated against the spring 345 in a direction opposing the

direction designated 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
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Laid-Open No. 3-221769 and consﬁtuted as described above causes water

_ resefyed in the water receiver 323 to be exposed to air. In the foregoing case,

there is a risk that bacteria suspended in the air invade water in the water receiver

323 and therefore water can be made slimy or rotten.

“Further, the supply port of the water supply tank 314 is too small to clean .up

| the water supply tank 314. Therefore, if water reserved in 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 making tray 312.

What is worse, water in the water receiver begins to smell of foods in the

refrigerating chambe_r 311, causing a problem to rise in that made ice gives an
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

setting detection unit disclosed in Japanese Utility Model Laid-Open No. 1-136869

is arranged in such a manner that the indication lamp 342 of the water supply

detection unit 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
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
;Nater supply to the water supply tank 331 has been completed.

Since the tank setting detection unit 350 is constituted mechanically and
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complicatedly, the cost of the automatic ice making apparatus cannot be reduced.
Another problem arises in that the operation cannot be perforrhed due to freezing.

The foregoing automatic ice making apparatus using the centrifugal water

- - 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 pumb 333 is stopped. Therefore, wate'm}eeds and mold

grow in water in the water receiving tray 332, and therefore there arises a

necéséity of periodically cleaning the water receiving tray 332. As aresult, a

- problem arises in that maintenance cannot easily be completed.
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SUMMARY OF THE INVENTION
The present invention is directed to overcome the foregoing problems and
therefore an object 6f 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 in the air and smell and in which generation of

noise can be prevented, watér can be sup_plied in a uniform quantity and whether

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

structure.

In order to achieve the foregoing object, according to one aspect of the

‘invention, an automatic ice making apparatus comprises a wa’ter supply tank

including a quantitative chamber and a valve unit for closing an outlet valve when
water flows in the quantitative chamber and opening an inlet vaive when water
flows out from the quantitative chamber, a drive unit which operates the valve unit

to cause water to be supplied from the quantitative chamber to a receiving tray and
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- a water supply pump which sucks water in the receiving tray to éupply water 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 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,

" water can'be protected from bacteria suspended in the air so that air is not made . :

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
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,

even if water is left in the receiving tray, water can completely be drained, and

therefore the receiving tray _cannof be made slimy or rotten.

Itis préferable that the drive unit and the water supply pump be formed

integral with each other. When the motor is rotated forwards,_ the ,operatiqn shaft

acts on the valve unit, while the motor acts as a pump when 'th,e motor rotates in a

reverse direction. As a result of the forégoing structure, the size of the automatic
ice making apparatus can be reduced.

'In another form of the invention, an automatic ice making apparat_us has a
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~ tank setting detection unit which stops the operation of a drive unit after a

predetermined time has passed from setting of a 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 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 psychologlcally

Accordlng to another aspect of the invention, an automatlc ice maklng

apparatus compnses a water supply tank equped with a draft gauging plpe and a' f'_,-

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
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 leading portion of the
draft gauging pipe, and a water eupply pur'np.

- When 'the valve unit is operated by a drive unit, water in the water supply EO
tank is allowed to flow in the’ recelvmg tray through the outlet 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 rnaklng tray.

Then, water in the receiving tray is supplied to th,e.ioe making tray by the water

~ supply pump. Therefore, even if the time, in whlch the drwe unit'is operated

cannot be made uniform or the flow veloczty of water dlscharged through the outlet

port is nonunlform their influences. can be ellmlnated 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 |
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‘therefore the problem of becoming slimy and rotten due to invasion of bacteria

suspended in the air into water can be prevented.

| In a further form of the invention; an automatic ice making apparatus
Eomprises a cap attached tp the qperati_dn shaft and capable of fluid-tightly sealing
the drive unit. Since the drive unit is fluid-tightly sealed by the cap, undesirable
introduction of wafer 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 iﬁto 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.

it is preferable that a suction hose and an extruding hose be connected to -
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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a motor and a pair of gear screws. The rotations of the engaged gear screws

efficiently send water in the suction hose into the extruding hose.

ft is preferable that the water supply pump is accommodated in a vibration
p;e_ventive member. In this case, vibration noise of the water supply pump can be .
absorbed by the vibration preventive member. |

it is 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 sucnon hose is supphed to the ice makmg tray through the ﬂrst and second

extrudmg hoses.

It is preferable that a splash preventive member be dispoeed at the leading

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
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

 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

Sheet Has Been RTlaced
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in the receivihg tray in a quantity which is the same as the full volume of the ice

- making tray, reserved water can be sdpplied to the ice making tray.

itis breferéble that the water supply 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 switﬁh has been depressed. Since
the water supply pump is operated for a predetermined time when the coﬁtrol

pbrtion has been reset or when the test switch has been depressed, a problem that

, w_atér is undesirabfy left in the water supply pump and so forth can be prevented. -

10

15

20

' According 'tb a further aspect of the invention, an automatic ice makir{g

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 beéen opened/closed to transfnit, to a 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 signall 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 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
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 a result, 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 -

This Sheet Has Been Rep
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unit can be omitted from the structure, the size of the automatic ice making

apparatus can be reduced.

According to a further aspect of the invention, an automatic ice making

| _apbaratué comprises a water supply tank having a draft gauging pipe and a valve

"~ volume of the ice making tray. When the drive unit is stopped, the yalvé is opened
. . L AU

unit, a receiving tray to which a water supply pipe extending to the ice making tray

is connected at the bottom portion thereof, an dperation shaft for operating a valve

unit and a valve operated inversely with respect to the valve unit to open/close the -
water supply pipe. When the drive unit is 6perated, thé valve unit is opened and

water is reserved in the receiving tray in a quantity which is the same as the full

so that water in the recei\)ing tray is supplied to the ice making tray through 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.

Accordin‘g to a further aspect of the invention, an automatic ice making
apparatus comprises a transparent case for accommodating water and a cover

wéter-tightly jbined to t_he case. A useris able _to' directly confirm whether or not

| water is present in the water supply tank thfough the _transparent case which has

been set.. As a result, a problem that én empty Water supply tank is undesirably set
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 portion, and a cover water-tightly joined to the case. Auser is able to

. direcﬂ'y-confirrr_i whether or not water is present in the water supply tank thr_ough' the

- This Sheet Has Been Re ﬁ
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' trahsparent portion of the case.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1isa v_iew which illustrates the outline of a refrigerator to which an

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 acbording to this embodiment,

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

embodiment;

£

' Fig. 4 is a schematic view which illustrates ; éontrol board adapted to this -
embodiment; - |
_ Fig. 5 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 operat_ibri éontrélled by the
control board, | |
Fig. 7 is schematic cross séc'tidn.al yie\}v. Whic_:h_ illu'str.'ate.s a first o
modiﬁcatiéﬁ of this embodiment; |
Fig. 8 is schematic cross sectional view which _iliust'rates asecond
modification of this embodiment; | |
" Fig. 9 is a schematic cross sectional view'whi_c':h: 'i.l'hjstn‘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

thifs embodiment; o . ' B - —_

This Sheet Has Been Rerlaced
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Fig. 11isa time chart of the operation of the control board;

- Fig. 12 is a perspective view which illustrates a unit formed by integrating
a drive mechanism and a water supply pump and adaptable to an automatic ice
making apparatus accordihg to a third embodiment of the present invention;

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 moaification
of the umt formed by mtegratmg a drive mechanism and a water supply pump and
adaptable to an automatlc |ce making apparatus according to the third embadnment
of the present invention;

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

Fig. 18 is a flow chart of the operation of the m'odificati_on;-

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
apparatus according to a fifth embodiment of tha present invention;

Fig. 22 is a cro'ss sectional viaw which i!lustrates a spacer,

Fig. 23 is arear view which illustrates the spacer;

Fig. 24 isa pian view which illustrates a filter;

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



b

10

15

20

-l

| <
pump;
.. Fig. 26 is é lateral cross sectional view which illustrates the water supply

pump; |

Fig. 27 is a cross sectional view which illustrates a state yvhefe the water
supply pump is achmmodated 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 where extruding

hoses are connected to each other;

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;

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; |

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 'berépective view wh.ich illustrates a watér supply tank for an

automatic jce making apparatus according to another embodiment of the present
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" . invention;

- Fig. 37 is a cross sectional view which illustrates a stafe where the water

supply tank for an automatic ice making apparatus according to the embodiment is

set;

Fig. 38 isa perspeoiive view which illustrates an essential portion 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 preeent invention;

* Fig: 3gisa partial cross sectional view which illustrates a refrigerator_' to
which this embodiment is adapted; |

Fig. 40 is a block diagram which illustrates a water supply detection unit
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;

Fig. 42 is a cross sectional view vvhich illustrates a conventional automatic
ice niaking apoaratus;

Fig. 43isa croee sectional view which illustrates another conventional
automatic ice making appafatus; |

Fig. 44 is a cross sectional view which illustrates a refrigerator having a
conventional automatic ioe making apparatus comprising a wa{er supply detection
unit and a tank setting detection unit; |

Fig. 45 is a perspective view which illustrates a water supply detection
unit; and |

Fig. 46 is a schematic view which illustr_ates a tank setting detection unit.
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| DESCRIPTION OF THE PREFERRED EMBODIMENT

Preferred embodiments of the present invention will now be described with

reference to the drawings.

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 sectiona'l viev;/ w_h.ich illustrates an éséential_portion of this embodiment.
| Referring to Fig. 1, a refrigerator 1 has a refrigerating chamber 2 and a
freezing chamber 3 disposed on the refrigerating f:hambér 2. Awater éupply tank C
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.
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 lower portion of the wéter supply tank 10.

" Further, a quantitative chamber 20 is attached to the fastening port 11.

The quantitative chamber 20 is constitufed by a cap 21, which is fastened
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 pdrt 22 of the cap 21.

g.,
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The interlocking valve 27 has an outlet-port valve 28 for closing the outlet
port 22 and an inlef-port valve 29 for closing the inlet port 24, the interlocking valve '
27 being urged downwards by a spring 30. That s, if no force acts on the

interlocking valve 27,' the interlocking valve 27 is moved downwards by the spring

~ 30, causing the inlet port 24 to be opened. Fuﬁher, the outlet pdrt 22 is closed.

The intermediate caée 23 is secured to the cap 21 by means _df threads or
by fitting, the intermediate case 23 having an air venting 23a in the upper portibn L
thereof. The upper case 25 is attached to the upper surfaceof the intermediate . -

caseé 23 by means of threads or by fitting so that water in the water supply tank 10, =

is introduced into the _quéntitati\ie chamber 20 by way of the activated 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
The dnve mechanism 40 mcludes an electromagnet:c 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-
shaped operation member 42. | .

. The operation member 42 is dispoééd to brotéct -é -fas.t.ening hole 31a'.6f‘ -'

the water supply passage 31 from invasion of water through the outlet port 22, the

" operation member 42 being made of silicon material.

When the drive mechanism 40 is operated as described above to upwards
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move the operation shaft_41, the interlocking valve 27 is pushed upwards so that

the outlet port 22 is opened and the inlet port 24 is closed by the inlet-port valve

20.
The receiving tray 32, to which the drive mecha'r)is'm 40 arranged as

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 extended to the ice making corner 5 in the

" freezing chamber 3, the leading 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.

The water supply pump 45 is not a centrifugal pump but it is a self-
containing type pumﬁ.

The opération of this embodimént will now be described.

If the 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.

~ 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 supply tank is, through
the activated carbon 26 introducéd into the upper case 25, water being allowed to
flow through the inlet port 24 and introduced into the intermediate case 23..

The introduction of water into the ihterrhediate case-23 is perforfned
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
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moved upwards so that the operétion mémber 42 upwards pushes the lower end of
the interlocking valve 27 against the urging force ;Jf the spring 30. As a 'result, the
outlet poﬁ 22 is opened and t_he inlet port 24 is closed by-the inlet-port valve 29.
Therefore, water in the intermediate-ca'se' 23 is allowed to flow out through the

outlei port 22 to the receiving tray 32. Water in the receiving tray 32 is, due

tothe 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;duced to the receiving tray 32 is substantially the same as the volume of the

" intermediate case 23. Therefore, water in a predetermined quantity which is

A .

substantially the séme'as the interme_diate case 23, is supplied to the ice making o
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
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.

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.

Thé 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
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represents a power source for the control board. 50.

When a water supply start signal is, as shown in Fig. 5, transmitted from

the control board 50, the drive mechanism 40 is turned on to be operated for a

'p_redetermined time. The timing is arranged in such a manner that the water supply

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 seconds after the drive mechanism 40 has been turned on, operated for a

predetermined time.

As a result of the operation of the drive mechanism 40, water reserved in

- the receiving tray 32 is sucked by the water supply pump 45, and therefore the

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
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 of iceis peﬁormed at the
moment when a door of the freezer chamber 3 is opened or ciosed.

As described above, the automatic ice making apparatus ac':cording to this
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.

-
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If the extruding hose 46 has an internal diameter smaller tﬁan a
predetermined value, the self-containing type pump 45 completely pumps up water
in the extruding hose 46 as well as  water reseni"ed in the water supply pipe 31
and the receiving fray 32 to supply Wate_r to the ice makiﬁg tray 47. Ther-efore,.
generation of bacteria can further satisfactorily be prevented.

Further, the inside portion 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 drive mechanism 40 are formed individually, the water supply tank
completed easily.

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

-substantially be eliminated. Thus, generation of noise can substantially be

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.

_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.
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it is preferable that the thus-disposed water supply pump 45 be a pump of

a piston motion type' qr' a type, such as a gear screw, that sends water by rotational
motion, more preferably a low vacuum type_ pump because it is able to self-contain
water to.a satisfactorily high position.
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 than the positions of the water supply passage 31 and-the -

receiving tray 32, and the extruding hose 46 is cdnhected o the water supply pump_ -+ "

45.
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
embodiment. Fig. 11 is a time chart 6f 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 .receivihg';nray 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
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 passage 35. There sometimes arises a case that water in the receiving_

* tray 32 cannot be sent to the ice making -tray.'4'7 depending upon the position 'ahd_

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

g_-;- ’
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receiving tray 32 and th‘ére is a risk that bacteria grow.

" This embodiment is directed to overcome the foregoing problem by

_constituting the structure such that the drain valve 37 is arbitrarily opened to

discharge water left in the receiving tréy 32 to the drain hose 36 throu’_gh the drain
passage 35 to evaporate water.

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 mechanism 40 is turned on to be operated .

for a predetermined time. Then, the wate( 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 Embodiment

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 pump. Fig. 14is a vigw A of Fig. 13, and

~ Fig. 15is & view B of Fig. 13,

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.

-
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Referring to Figs. 12 and 13, the integrétioh unit 60 of the drive

mechanism and the water supply pump has a structure formed by integrating the _
drive mechanism 40 and the water supply pl;amp 45, |

A case 61 of the integration unit 60 of the drive mechanism and the water
supply pumplincludes a two-shaft motor 62. A one-way clutch 63 serving as a

forward directional clutch mechanism is at_tachei:l to either shaft of the two-shaft

‘motor 62. Further, the water supply pump 45 is disposed to the foregoing shaft. A

water suction pipe 64 communicated with the receiving tray-32 is connected to

.eithér end of the water SUpply pump 45, while the extruding hose 46 is connected

' to the residual end. A one-way clutch 65 serving as an ihverse directional clutch

mechanism capablé_of 'operating in the direction oppbsing the direction in which
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 conhected to the operation
shaﬁ 41 -through a ‘gear 67. |

The bperation shaft 41, as shown in Figs. 14 and 15, has a lowest
eloﬁgated h'oie 41a and a plurality of rect_angular holes _41 b, the bperation 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
drive meéhanism and the water supply pump, when the two-shaft motor 62 is
rdtated in the inverse direction., the one-way clutch 63 runs idle. As a result, the
one-way clutch 65 is conngcted so that the rotations of the two-shaft motor 62 are
.transmitt_ed to the reduction mechanism 66.

Thus, the gear 67 is rotated to be engaged with the rectangular holes 41b
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of the operation shaft 41, and therefore the operation shaft 41 is moved upwards

| against the urging force of the spring 68. When the gear 67 is further rotated
to reach the elongated hole 41a, the gear 67 runs idle so that the upward

B movemen{ of the operation shaft 41 is stopped. When the operation shaft 41 has

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_'echani'sm 66 runs idle, causing the operation shaft 41 to be movéd

downwards by the spring 68. As a result, the outlet port 22 of the cap 21 is closed
gv. . .: .

" 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
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
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

-
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downwards. That is, when the two-shaft motor 62 is rotated inversely as shown in
Fig. 18, the operation member 42 dispoSed at the Iéading end of the operation
shaft 41 is pushed upwards to be displaced by a predetermined degree. When the
two-shaft motor 62 is then rotated inversely, the'Water supply pump 45 is operated.

Since the residual structures, operations and effects are the same as

those of the first and second embodiments, their descriptions are omitted here.

Eourth Embodiment
Fig. 19is a partially enlarged view which illustrates the outline of a water

supply tank corner 4 to which an LED is 'attéched which is adapted to an automatic

Fig. 20 is a time chart ofa lapse LED.

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.

The water supply LED' 80 is an LED that is widely émployed inan

automatic ice making apparatus for domestic use and realized by known

-teéhndlogies._ That i_s; the water supply LED 80 rs lit on if water in the water supply

tank 10 is exhausted to urge the user to supply watér. When water has been

supplied to the water supply tank 10 ahd the water supply tank 10 ﬁas been set,
the water sﬁpply 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.
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That is, the Iapse LED 81 is, as shown in Fig. 20, lit on t4 hours after the

' water supply tank 10 has been set and it off after the water supply tank 10 has

been ejected.

‘As aresult of the thus-constituted struc’tdre, the water eupply from the
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

respectrvety dlsposed are not limited to the posmons shown in Fig. 19.

" Fig. 21 is a cross sectional viéw 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 90 to whrch a valve unit 93 is attached a drlve
mechanism 100, a receiving tray 110 dlsposed below the water supply tank 90 and"‘
a water supply pump 120 for supplylng 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 drameter whlch .enables the hand to bemserted
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
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shaft 97 has been moved upwards to.cause the valve 98 to open the outlet port 94,

water in the water supply tank 90 is allowed to flow toward the receiving tray 110.

Further, a draft gauge pipe 95a is formed to project over the lower surface of the

- cap 95. |

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 of the valve unit 93 by a cap 102 attached to the leading end of the

 operation shaft 101.

'Spgciﬁcally, the cap 102 is made pf silicqn rubber or the like and formed
into a bag shape, the inside surface of the cap 102 being fastened to the leading i
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.

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 spring 99, causing the valve 98 to open the outlet port 94.

When the operation shaft 101 has been moved downwards, the top surface of the

" cap 102 of the spring is moved downwards, and therefore the shaft 97 is moved

~ downwards 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
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- are inclined toward the recess 111. Further, a mesh filter 112 is detachably -
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: insertéd, the spacer 103 having a flange portion 106 in which a plurality of grooves

105 c_ommunicated with the hollow portion 104 are formed.

As a result, air in the cap 102 is introduced/discharged to and from fhe :
héllow portion 104 through the grooves 105 when .fhe operation shaft 101 is
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

described above is attached, has a recess 111 at the bottom portion thereof, as'

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
to wﬁich 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.

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

B
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_110. The leéding portion 119a is arranged in such a manner that the opening

- formed in the Ieading portion thereof cannot be closed by the bottom surface of the
recess 111. The edge of the leading portion is disposed away from the bottom
- surface of the recess 111 by inclining the leading portion 119a with respect to the

| bottom surface of the recess 111, or by 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
pump 120. _‘ |

The water supply pump 120 is disposed to be higher than the top end of

" the receiving tray 110 to suck up w'aterﬁin the receiving tray 110.

The water supply 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
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 the 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
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 110

while being received by a vibration preventive member 130 as shown in Figs. 27
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and 28. That is, a port 126 for connecting the suction hose 119 is fitted to either of

cut portions 131 of the vibration preventive membér 130 and the connection is
established between a port 132 for connecting.thé extruding hose 141 Iand a drain
port (omitted from illustration) of the water supply pump 120. inthe foreéoing
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 connected to the drain port of the water Suppiy

‘pump 120 is, as shown in Fig. 21, extended to an intermediate partition' wali 143

oo
L

making corner 5 in the fréezing chamber 3. The extruding hose 141 is connected
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

141 is connected 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 ih the uppér portion of the connectidn pipe 150 to be received by a

sealing member 153 disposed in the insertion portion 152.

The sealing member 153 is rhade of s'_ilfcon'rubber or the l.ike capable of
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 pf sharp
projections 155 oh the. inner surface théreoff |

As a r'esult, the lower end of the extruding hése 142 is tightly held by the

elasticity of the séaling member 153, resulting in that the risk of the separation of
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- the extruding hose 142 from the connection pipe 150 can be eliminated. If the

' water supply tank corner 4 or the ice making corner 5 has a trouble, it can be -

repaired by remcving only the extruding hose 141 or 142 of either corner that has
encountered the trouble. | |

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
noted that reference numeral 146 shown in Fig. 30 represents a mesh-shape flow-
reguiating portion for regulating water 'i.n the extrudihé hose 142. Although Fig. 30 2
illustrates the foregoing flow-regulating portion 146, it can be eliminated if the
splash preventive member 145 is attached. if the ﬂow-regulating portion 146 is
attached to the leading portion of the extrudlng hose 142, the splash preventlve |
member 145 can be omitted from the structure |

The operatrons of the drive mechanism 100 and the water supply pump
120 are controlled by a control portson 160 shown in Flg 31. |

The control portion 160 confirms the water supply tlm_mg' (st'ep S1 shOWn in
Fig. 32) to bring the drive mechanism 100 and'the_\'n'/ate_r' supply pump 12'0 to be
non-active state if it has discriminated that the \rvater supply timing has not -cbm_e
(steps S2 and S3 if a discrimination "NO" is 'rnade in st'ec s1 shown in Fig. 32)'."_

When the water supply timing has come, the drive mechanism 100 is

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

cat.lsing the outlet port 94 to be maintained at the opened state for 7 seconds (the
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foregoing time is called ;'T1 " hereinaﬁér) (steps S4and S5 ifa discrimination "YES"
is made in step S1).

Since the outlet port 94 shown in Fig._ 21 is therefore contihuously opened,
water is éllowed to flow from the water' supply tank 90 to-.the receiving"tray 110.
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 that the water flow from the water supply tank S0 to the receiving tray

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

forego'iﬁg time is called 2" hereinafter) after fhe operation of the drive mechanism .
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 CN" shown in Figs. 32 and 33
means a state where the vallve 98 has been moved upWards and therefore the
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
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
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operation of the water supply pump 120 is stopped (step S9 if a discrimination

"YES"is made in step S8 shown in Fig. 32). As a result, water in the receiving tray

110 is completely sucked up in 12 seconds by the water supply pump-120 and

sucked water is supplied to the ice making tray 149 in a period from 12 seconds to -

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

: supplied into 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
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
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

test switch is switched on to discharge water in the suction hose 119 and the

extruding hoses 141 and 142.
The total operation of the automatic ice making apparatus according to this
embodiment will now be described.

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

£
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“where the drive mechanism 100 is not operated, the shaft 97 is moved downwards -
by the urging forée of the spring 99 and the outlet port 94 is therefore closed by the

valve 98.

When the dff\)e-mechanism 100 is operated to move upwards the
operation shaft 101, the tdp su_rfaée of the cap 102 is pushed upwards onto the
shaft 97 causing the valve 98 to be moved upWards to open the outlet port 84. 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 large qUéntity of water d.ischarged from the water supply tank 90 |s

- sometimes splashed by the bottom surface or the side wall of the receiving tray

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
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
velocity of water from the outlet port 94 cannot be made unifofm, their influences
can 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,

: : LA
" 110, the arrangement that the water supply pump 120 is disposed higher than the
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the arrangement that the drive mechanism 100 is completely sealed up by the cap
102 protects the drive mechanism 100 from the water introduction.

If the operation of the drive mechanism 100 is stopped in the foregomg
state, the operation shaft 101 is moved downwards to contract the cap 102. Atthis
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'led upwards resulting in that its
downward movement is disturbed. However, the, downward movement of the
operation shaft 101 ceuses 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 mstantaneousiy be

 contracted so that the drive mechamsm 100 is able to be operated wrth excellent

responsibility.
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.

Substantially simultaneously with the stoppage of the operation of the .
drive mechanlsm 100, the water supply- pump 120 is operated to suck up water

reserved in the reoelvmg tray 110 throughthe suction hose 119

Since the leading portion 119a of the suction hose t19 is secured while
being pressed against the bottom surfece of the recess 110 and the edge of the
Ieeding portion 119a. is inclirred with respect to the bott'om 'surf_ace of the reoess
111 for .exampte at this time, water m the receividg tray 110 is efficiently and
completely sucked -up through the bottom po_rtior_t.' Further, the arrangement that

the inner diameter D of the suction hose 119 is made to be the s_mall diameter of

. about 6 mm raises the degree of vacuum in the suction hose 119 so that the
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" function of the water supply pump 120 to be exhibifed satisfactorily.

Therefore, water discharged from the supply tank 90 to the receiving tray
110 cén instantaneo_u_llsly be sucked up, causing'the time in which water in the .
receiving tray 110 is exposed to air in the refrigerator 1 to be sh.ortened
significantly. As a result, a problem that made ice begins to smell due to smeli
given from foods in the refrigerator 1 can be prévented. Further, the undesirable

introduction bacteria suspended in the air can substantially be p'reverited so that

~ water is not made slimy or rotten.

Since water in the receiving tray 110 is sucked up by the suction hose 119 -

through the bottom pértio‘n, bits of food such as bread_' ¢rumbs erroneously Ieﬂ by a
usér can be captured by the top surfacé of the filter 112 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 be prevented. The bits .
can easily be removed by detaching the fjlter 112 from the receiving tray 110 and
by cleaning the filter 112. | | |

Water sﬁcked into the suction hose 119 is séht into the extr;.iding hose 141
by the rotations of the gear scréws 124 and 1 2-5"..6f i_h_e_ _Watéf.éupply -pUm.p'~'1 20.:'

If vibrations are generaied due to -tr{e engagerﬁenf of_th'e géa( scre;/vs 124
and 125 and the rotations of the motor 121, thé propagation of the vibration noise

can be prevented by securing the water supp.ly pup 120 to the receiving tray 1 1.('J

" while being accommodated in the vibration preventive member 130.as shown in.

Figs. 27 and 28. _
Water in the extruding hose 141 is p'ushed-up into the extruding hose 142

connected to the same through the connection pipe 150.

£ '
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Since the extruding hose 142 is held by the sealing member 153 made of

the silicon rubber or the like capable of preventing the invasion of air and water,
the degree of vacuum between the extruding hoses 141 and 142 can satisfactorily
be kept. As aresult, undesirable introduction. of air between the extru:ding hoses
141 and 142 and leakage of water from the connection pipe 150 resulting in
deterioration of the water supply efficien?:& to the ice making tray 149 can be
prevented. |

if the icé making corner 5 has a trouble, it can easily be repaired by

| removing only the extruding hose 142. Since the plurality of the projections 154

formed to project over the outer surface of the sealing member 153 are rounded
and the plurality of the sharp projections 155 formed on the inner surface of thé
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 hose 142 at the time of remqving the extruding

| '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 insertion
portion 152 at the time of again assembling the elements.

Water pushed up to the extruding hoses 141 and 142 is allowed to reach

the leading portion of the extruding hose 142.

By determining the inner diameters of the extruding hoses 141 and 142 to
be values smaller than a predetermined value and by raising the degree of vacuum
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 aresult, the problem of the
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growt_h of bacteria due to the reservation of water in water in the water supply pump
120 and the extruding hoses 141 and 142 can be prevented.

Water allowed to reach the extruding hose 142 is discharge to the ice

making tray 149 through the opening formed in the leading portion of the extruding -

hose 142.

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

; discharged from the extruding hose 142 can be prevented and it is supplied to the .

ice making tray 149. If the flow-regulating portion 146 is attached in place of the
splash preventive member 145, water ié decelerated by the ﬂow—régulating portiong 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 automa_tic ice making

apparatus according to a sixth embodiment of the present inv.ention.

| This embodiment is different from the fifth embodiment in that the ice
making tr_ay'can be dispt'nsed at a position lower thah the water supply tank.
Eléments which are the same as those of the fifth embodiment are given the same
reference numerals in ;the descriptions below.

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
§upply tank 90 on which a cap having a valve unit 93 is installed, a drive
mechanism 180 is atfached to the receiving tray 170 and the water supply pump

120 according to the fifth embodiment is omitted from the structure.
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The receiving tray 170 has an outlet port 171 in the bottom portion thereof. .

A water supply pipe 172 communicated with the outlet port .171' is extended to a

'pos'ition above the ice making tray 149.

The drive mechanism 180 comprises a cép 182 having a substantially
same arrangemént 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
operation shaft 101. - |

‘The operation shaft 181 is formed into an L-like shape and having an
upper portion 181a which upwards project over the dri\}e mechanism 180 to b¢ in

contact with 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

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
mechanism and so forth, attached to the uppér porﬁon pf tﬁe leading portion of the
lower portion 1é1b of the operation shaft 181.

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
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.
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- downwards. Also the valve 183 is moved downwards together with the lower

KD _
As a result, the outlet port 84 is opened so that water in the water supply tank 90 is

allowe_d to flow in the receiving tray 170.
~ Since the upward movement of the operafion shaft 181 upwards moves the

lower portion 181b-of the operation shaft 181 along the elongated hole 173, the

valve 183 is carried upwards to close the outlet port 171. Therefore, water allowed

to flow in the receiving tray 170 is resen)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 the operation shaft 181 is moved

portion 181b' of the operation shaft 181 to open'th.e outlet port 171. Aé aresult,
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
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.

. . R

Fig. 35 is a partially broken pérspectivle'view which illustrates g water
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."
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The case 191 is formed into a transparent box-like shape through which its

~ inside can be seen,'the case 191 having the bottom portion in which a cap fitting

portion 192 is formed. The cap fitting portion 192 has a thread 193 on the outer

~ surface thereof. By causing the cap 21 accordihg to the first embodiment or the

cap 95 according to the fifth or sixth embodimeht 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 ot the top end of a front surface 194 of the case has a handle 195 in the
form of a recess. -

The cover 196 is installed to the upper surface of. the case 191.
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 Water supply tank 190 _accordih_g to this .
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 Flg 37

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 K

" surface Y in the state where the water tank 190 is set as described above is Iower_

than the joining surface 198-without exception. Therefore, water leakage through
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the joining surface 198 can be prevented even if the case 191 and the cover 196

- have encountered a defect in bonding or welding.

When the wéter supply tank 190 has been set in tﬁe water supply tank
corner 4 -as described above, the front surface 194 of the water supply tank 190 is
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 supply tank corner 4 can be prevented.

Fighth Embadi

Fig. 36 is a perspective view which illustrates a water supply tank for an
automatic ice making apparatus according to another embodiment of the present
invention.

The water supply tank 200 for an automatic icé making apparatus

according to this embodiment is different from the seventh embodiment in that a

portion of the éase is made transpérent.

That is, a transparent portion 204, through which the inside of the water -
supply tank 200 caﬁ 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.

As a result, the user is able to direétly aﬁd 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 transpareﬁt 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 .
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Fig. 38 is a perspective view which illustrates an essential portion of an -

embodiment of the automatic ice making apparatus according to the present

[invention that has a structure having the foregoing water supply tank for an

automatic ice making apparatus. Fig. 39is a pértial cross sectional view which a
refrigerator to which this embodiment is adapted.

This embodiment is structured in such a manner that an irradiation lamp _

210 is attached to the water supply tank corner 4 to which the water supply tank

© 190iis set.

Specifically, the 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 resuit, Iigﬁt

. of the lamp 210 is made incident into the water supply tank 180 through a

‘transparent side surface 199 or the like. Therefore, fhe water surface Y is

irradiated with light so as to be recognized 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
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
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of the present invention.

The water supply detection unit according to this embddiment comprises a

| temperature sensor 211 serving as the water supply detection unit and a door

. opening/closing discrimination unit 220 connected to the tempe'rature sensor 211

though a switch 213.
The temperature sensor 211 is disposed adjacent to the ice making tray

210, the temperature sensor 211 acting to discriminate whether or not water supply

has been made to the ice making tray 210.

' Specifically; if temperature has not been raised though the water has'been . - |

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 apparatus according to the first

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 transmitted from the temperature sensor 211 to an indication lamp 212

and a switch 213 to light on the indication lamp 212.
The temperature sensor 211 and t_he switch 213 can be cons{ituted by, for |

example, thermostats. _ |

The switch 213 has a func_tion that, wﬁén the switch Has received the
operation signal E, it establishes the connection between a power source 214to
the door opening/closing discrimination unit 220 to operate the' door
opéning/closing discrimination unit 220.

The door opening/ciosing discrimination uﬁit 220 is constituted by, for
example, a microcomputer and including a cio'ck 221 for transmitting clock signal K

having a predetermined frequency, a counter 222 that counts the time in
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accordance with the clock signal K to transmit count signal N denoting the counted

time, and a processing portion 223 for performing a 'predetermined process in
accordance with the count signal N. |

The processing portion 223 reac_is out pfedetermiﬁed reference tifne T |
stored in a memory 224 to subject the reference time T and the count signal N to a

comparison. If the time _denoted by the count s.i'gnal Nis Ionger.than the reference

time T, the processling portion transmits stop signal V for stopping the water supply -

operation to-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 app'aré.tUS
acco'rdi.ng .té the first embodiment or the fifth embodiment. Further, the processing
portion transmits reset signal R to the counter 222: The processing po_.rtion 223 is
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
7 to transmit detéction signal P denoting that the doof 7 is opened or closed to the
pfoceSsing portidn. When.the processing pcrtién 223 has received the detection

signal P, it tra'nsmi_ts water supply operation signa'l' W for ca_u'sin-g the water supply

| operation to be performed to the water supply control portion. Then, the

processmg portion 223 transmits stop SIQnaI S1 for turnmg off the door
openlnglclosmg dlscrlmlnatlon 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.

£
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~ If the user has unintentionally set the water supply tank in an empty state,

the operation for suop_lying water to the ice making tray 210 will not raise the

ambient temperature.

In the foregoing state, the temperature sensor 211 therefore transmits the
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 commences to transmit the clock si.gna'l's K to the counter 222, and therefor.e 5
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 N to a companson lf the t|me denoted by the count slgnal Nis Ionger than
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 foregoing process, the

' 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 opened/closed‘within the reference time T as shown :

in Fig: 41, the door opening/closing sensor 230, that has detected opening/closing
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of the door 7, supplies.the detection signal P to the processing portion 223. As a

result, the processing portion 223 transmits the water supply operation signal W to

the water supply control portion to cause the portion to perform the water supply

'operatidri. Then, the processing portion 223 transmits the stop signal S1 and the

deactivating signal S2 to the switch 213 and the indication lamp 212 to turn off the
door 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

the water sqpply tank filled with water is set even if the empty water supply tank
has been seﬁ. Therefdre, 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 compliéated .

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

o foregoing water supply detection unit permits thé water supply operation only when

I

g,
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1. An automatic ice making apparatus comprising:
a water supply tank including a quantitative chamber with an inlet port and

ah outlet port, and a valve unit having an inlet valve for opening/closing said inlet _
5 port and an outlet_valve for opening/closing said ou_tlet port, said.valve unit being
~ operable to drive s.aid. outlet'valve and said inlet valve to dose said outlet port and
open said inl.et port when vyater
is introquced from séid_ watér supply tank into said quantitative chamber, said
‘valve ﬁnit being operable to drive said outlef valve and said inlet valve to open safd
10 butlét 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 quantifative_chamber; .
an ice making tray; and
a Wa'ter supply pump for supplying water in said receiving tray to an ice

making tray.

2. An automatic ice making appan;atus according to claim 1 further
20  comprising: |
a drain passég_e 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| IIIIII IIIII i
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3. An automatic ice making apparatus according to claim 1 or 2, wherein said

motor for causing said operation shaft to act on said valve unit when said motor

This Sheet Has Been Reﬁlaced'

|

drive unit and said water supply pump are formed integral with each other.

4. An automatic ice ma!_dng apparatus acdording to claim 3, wherein said
integral drive unit and said water supply pump comprises:
a motor with a rotatién shaft; |

a fq'rward bberation mechanism connected to the rotation shaft of said

B

" rotates in a forward direction; and

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 at a prescribed
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

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

removed.

* c L L} S *
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a water supply tank having an outlet port, a draft gauging pipe projecting

 therefrom so as to surround said outlet port, and a valve unit capable of

opening/ciosing said outlet port;

adrive u.nit for operating said valve unit by way of an operation shaft to
allow water in said water supply tank to flow out through said oﬁtlet port;

an ice making tray; |

areceiving tray for receiving watef 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 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
a cap made of eléstic material and attached to said operaﬁon 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

further: comprising a mesh filter disposed adjacent to a bottom pqrtion of said

- receiving tray.

* . C L M § * ’
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- 10. An automatic ice making apparatus accordtng to any one of claims 6 to S,

" further comprising:

a suction hose having a basal end thereof attached tp a suction side of
said water supply pump and a leading end disposed in said receiving tray; and

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

- water supply pump and a leading end extending to said ice making tray;

wherein said water s(jpply pump being disposed higher than said receiVing' o

tray.

11. An automatic ice- maklng apparatus accordlng to claim 10, whereln a
goo
recess is formed in the deepest portron of said receiving tray with the Ieadmg end

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

12. An automatic iee making apparatus a_ccording to cl-aim 1.0 or 11, wherein
said water supply pump is a self-containing type pump .having a rrlotor With a
rotation shaft and a palr of gear screws connected to the rotation shaft of said
motor in such a manner that sald pair of gear screws are engaged with each other

to force water in said.suction hose mto said extrudmg -hose.

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

water supply pump is accommodated in a vibration preventive member.

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

13, wherein said extruding hose comprises:
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a first extruding hose having one end thereof connected to the drain side

of said water supply 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 tank, 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,

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

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
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actuate said water supply pump.

18. An automatic ice making apparatus according to any one of claims 6to 17,
wherem said water supply pump is operated for a predetermined time when said

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

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 controlling the water supply to said ice
making tray; and

a door opening/closing di'scriminatipn unit adapted to be operated, when

- 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
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:

- 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
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port;
an ice making tray;

a receiving tray having an internal volume equal to the full volume of said

ice making tray when the surface of water reserved in said receiving tray has

reachéd a Ieadihg 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; 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

port, and a valve which is operated in reverse relation to the operation of said valve
£

- unit to open/close said water supply pipe.

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

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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23, Automatic ice making abpafatus subétantially as herein described with
referehce_ to figures 1 to 6, figure 7, figure 8, ﬁguré_s 9 td 11, figures 12 to 15, figures
16 t0 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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