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WATERSUPPLYI NG APPARATUS FOR AN AUTOVATI C | CE MACHI NE ngw?gfagyt :
I nventi’on rel ates generally to a water supplying apparatt n autgﬁélic

i ce nachlne’ More'particularly, the present i nventi on rel.ates to a water

suppl yi ng apparaths for "an automatic ice nmachi ne fofhis aged ont o
Flg 20
h|ne

an igce hahkng tray in an ice gaking conpartnent of a
+WATER SUPPLYING APPARATUS FOR AN AUTOHATic ICE MACHINE

is a fragmentary sectional view of a conventional au
whi ch is disclosed in Unexam ned Japanesd -
S~ -

The present invention relates generally to a water
supplying apparatus ifor an automatic ice machine. More

. particuiarly, the present invention relates to a water

supplying apparatus Icr an automatic ice machine for supplyirg

-




Patent Publication Hei-3-137473. In the drawing, reference nuneral 35
desi gnates a water receiving container. The water recei.ving container 35 is
conposed of a measuring unit 36, a slit 39 and a receiving portiom35a- A

wai er supply tank 33 including a valve 34a and a cap ﬁﬁgghaﬁﬁgsr -|g t he
receiving portion 35a. A punp 47 including a notor 46, , a
case 44 and a water supply path 47b is ard anged in the 36.
A node of operation of the conventional automatic ice uct ed

in the af orenmenti oned manner
weter onto an ice making tray in an ice making compartment of
a refrigerator.
[0002]
(PRIOR ART]

Fig. 20 is a fragmentary sectional view of a conventional
automatic ice machine which is disciosed in Unexamined Japanese
Patent PublicatignaHei-3-137473. In the drawing, reference
numeral 35 designates a water receiving container. The water
receiving container 35 is composed of a measurihg unit 36, a
slit 39 and a receiving portion 35a. A water supply tank 33
including a valve 34a and a cap 34 is arranged in the recei?ing
portion 35a. A pump 47 including a motor 46, an impeller 46,
a case 44 and a water supply path 47b is arranged in the
measuring unit 36. A mode of operation of the conventional
automatic ice machine constructed.in the aforementioned manner
will be described below. Tﬁe water stored.in the water supply
tank 33 is increasingly stored in the water receiving container
35 via the valve 34a, and subsequently, it énters the measuring
container 36 through the slit 39. Although the water stored in
the measuring unit 36 is pumped up at the time of water
supplying, since the supplied water is caused to pass through
the slit 39, a quantity of the water which has permeated
through the slit 39 is small, resulting in water being supplied
from the measuring unit 36 at a constant amount. Since the

conventional water supplying apparatus is constructed in the

ee

above-described manner, water supplying can be achieved



wi Il pe described bel ow. The water stored in the water supply tank 33 is
increasingly stored in<the water receiving container 3h.via the valve 34a,

and. subsequently, it enters the nmeasuring containe rough the slit 39.
Al t hough the water stored in the measuring unit 36. | §p Béan Replacéde ti ne

of vaer 2 3- \\Il\I\\\IlI\\\\\I\I\\Il\

i?réspédtive of how the water supplying apparatus and the ice

making tray are located relative to each other in the vertical

positional relationship. However; such apparatus is high in
cost sine the water pump is necessitated, and generates noisy
sound. |

[0003]

L In the circumstances as mentioned above, a water supplying
apparatus for an aﬁtomatic ice machine as illustrated in Fig.
21 is proposed as disélosed in Unexamined Japanese Patent
Publication Hei-3-221769. 1In the drawing, reference numeral 3
designates an ice making compartment, -reference- nuniera:l 5
desighates a refrigerating compartment, referencé numeral 8
designates an icé making tray, reference numeral 12 designates
a water supplying apparatus, reference numeral 13 designates a
water tank, reference numeral 14 designates a water storing
container, reference numerai 15 designates a water receiving
section, reference numeral 16 designates a water storing

' section, reference numeral 18 designates an inflow port,
reference numeral 20 designates an outflow port, reference
numeral 23 designate an electromagnetic solenoid, reference
numeral 25.designates an inflow valve, reference numeral 26
designates an outflow valve, and reference numeral 27
designates a water supplying pipe. | The water supplying
apparatus 12 is arrangéd in the refrigerating compartment 5 and

the ice making tray 8 is disposed in the ice making compartment

e

3 at the position lower than the water supplying apparatus 12



suppl ying, since the supplied water is caused to pass through the slit 39,
a quantdty of the water:which has perneated through the:slit 39 is small

resulting in water being supplied fromthe nmeasuring unit St ant
anount. Since the conventional water supplying apparatus is con.t&&gted in
t he above-descri bed manner, water supplying can be agf et \ tive of

how t he wat er supplying apparatus and theyice nmaking t d
relative to each other in the vertical posttional relé ver,
such apparatus is highin - -

sé that the water supplying apparatus 12 is communicated with
the ice making tray 8 via the water supplying pipe 27. The
water supplying apparatus 12 is substantially composed of thé
water tank 12, the water receiving containér 14 and the water
receiving section 15. Especially, upper and lower holes a¥e
formed on the water storing container 14, and the water
supplying apparatus 12 includes as essefitial components the
upper inflow port 18, the lower outflow port 20, the inflow
valve 25 for closing the inflow port 18 therewith and the
outflow valve 26 for closing the outflow port 20 therewith.
The inflow_port 18 is communicated with' the water recei&ing
section 15, and the outflow port 20 is communicated with the
water supply pipe 27. The inflow valve 25 and the outflow
valve 26 are operatively connected to each other, and both the
valves 25 and 26 are electrically connected to the
electromagnetic solenoid 23 éisposed above the outflow valve 26
in such a manner that when the inflow port 18 is opened, the
oﬁtflow pdrt %0 is closed with the outflow valve 25 and when
the inflow port 18 is closed, the outflow port 20 is opened.
These operations can be performed by activating the
electromagnetic solenoid 23.

[0004])

Next, a mode of operation of the water supplying apparatus
12 constructed in the aforementioned manner will be described

below. The water dischafged from the water tank 19 is once

stored in the water receiving section 16, and subsequently, it



cost sine the water punp is necessitated, and generates noisy sound. In the
circunstances as nenti;ghed above, a water supplying apparatus for an
automatic ice machine & illustrated in Fig. 21 is proposed as disctosed-in
Unexam ned Japanese Patent Publication Hei-3-221769. Iﬁhﬁ@ﬁwﬂ@ﬁﬁ%&%&i

ref erence nuneral 3 designates an ice making corrpartrrentl,rmm#]wm[ﬂmcﬁ%ral
1 dies an

5 destgnates a refrigerating conpartneaty < eference nune
is introduced into the water storing section 16 via the inflow

ice making tray, reference nuneral 12 designates

port 18. At this time, since the inflow valve 25 is opened and
the outflow valve 26 is kept closed, water is continuously
supplied into the water storing section 16 until the latter is
fully filled with water. When the thus stored water is to be
delivered to the ice making tray 8, the electromagnetic
solenoi#:*23 is activated so that the outflow valve 26 is
opened and the inflow valve 29 is closed. At this time, only
the water stored in the water storing section 16 ‘is caused to
flow into the ice making tray 8 via the water supply pipe 27.
Thus, water supplying can be achieved at a constant amounf.
[0005] .
[SUBJECTS TO BE SOLVED BY THE INVENTION]
with each of the conventional~water supplying appaﬁatuses
constructed in the above-described manner, the water stored in
the water receiving section is exposed to the environmental air
~so that various kinds of bécilli floating in the air are
adsorptively included in the stored water. Thus, when the
stored water is kept still for a long time, there arise
problems that the water tank and other components are covered
with a film or layer of slime, and moreover, there is a high
possibility that a sanitary quality of water stored in the
water receiving section is degraded.

[0006]

In addition, each conventional water supplying apparatus

ve

has another problems that the solenoid is wetted with the water



a water supplying apparatus, reference nuneral 13 designates a water tank,

referemce numeral 14 déSignates a-water storing contaiher, reference

nuneral 15 designates a water receiving section, referencmlmw%BéPRe laced
designates a water storing section, reference nuneral 18.

i nfl ow port, reference nuneral 20 de5|gnates an OUtf|OM/pO ﬂﬂ
nunmeral 23 designate an el ectronagnetic séJén0|d ref erence.

desi gnates an inflow val ve, reference nuneral 26 designhates an out f | ow

val ve,

and reference nuneral 27

which may flow along the rear surface of a conical member of
the inflow valve, a frost appears on some part of the water
supplying apparatﬁs due to leakage of cold air from the ice
making compartment to the refrigerating compartment under the
influence of air stream, the open type water supply path ie
contaminated with foreign materials, and moreover, the absence
of water fails to be detected.

[0007]

Further, with each conventional water supplying apparatus,'

there arises a problem that the water stored in the water

receiviﬁg section is soaked with an odor specific to a
foodstuff stored in the refrigerator. With respect to the
water supplying apparatus having a pump used therefor as
disclosed in Unexamined Japanese Patent Publication Hei-3-
137473, there arise problems thaéhsound generated by rotation
of the pump at the time of water supplying is noisy, the
rotational speed of the pump fluctuates, and a ﬁeasuring
container is held in the inclined state due to the inclination
of the refrigerator induced at the time of installation,
causing the surface level of water in the measuring container
to vary with the result that water supplying fails to be
achieved at a constant rate.

[(0008]

The present invention has been made in consideration of the
aforementioned problems and its object resides in providing a

water supplying apparatus for an automatic ice machine wherein

e



desi gnates a water supplying pipe. The water supplying apparatus 12
Is arranged in the refrigerating conpartnent 5 and -3- the Tce makiTg

tray 8 is disposed in the ice making conpartnent 3 atTﬁpgkggﬁgﬁ&gﬁeE@%er

than the water supplying apparatus 12 so that the vvater, “ﬂ”ﬂlmlllmll rar at us

12 is_comuni cated with
the'arrangement of a water receiving section is eliminated so

-7-

thaf there does not arise a malfunction that the water stored

| in a water receiving section is exposed to ﬁhe environmental
air, causing various kinds of bacilli floating in the air to be
adsorptively included in the water.

[{0009]

Other object of the present invention is, to provide a water
sﬁpplying apparatus for an automatic ice machine wherein a
solenoid section is not wetted with water at all, cold air does
not flow from an ice making compartment to a refrigerating
cbmpartment, an open type water supply path is not contaminated
with foreign materials, and any. abéence of water can be
detected without fail. |

[0010] |

Another object of the present invention is to provide a
water supplying apparatus féf an automatic ice machine wherein
the arrangement of a water receiving section is eliminated so
as not allow the water stored in the water receiving section to
be exposed to the environmental air, various kinds of bacilli
floating in the air and unpleasant odor are not adsorptively
included in water, and moreover, water. supplying can be
achieved at a constant rate at all times while generating a low
level of sound. |

(0011]

. (MEANS FOR SOLVING THE SUBJECTS]



the ice making tray 8 via the water supplying pipe 27. The water supplying
apparatus 12 is substantiqally conposed of the water t

, r
recei ving container 14 and the water receiving section 15. SR Lok doVaced
upper and |l ower holes are forned on the water storing : and
t he water supplying apparatus 12 includes as essential c Emﬁ“i pper
i nflow port 18, the | ower outflow port 20 “t he i nfl ow val . I"JSi ng
the inflow port 18 therewith and the outflow valve 26 for closing the

outflow port 20 therewth.

1, v

. 'The water supplying apparatus for an automatic ice machine
arranged in an'ice making compartment to supply water onto an
ice making tray in the ice making'compartmént as defined by
claim 1 of the claim clause is characterized'in that the water
supplying apparatus. comprises a water tank disposed in an
accommodating chamber different from the ice making compartment
and located above the latter with a measu;ing unit incorporated
therein, the measuring unit including a valve assembly
comprising an inflow valve and an outflow valve corfesponding
to an inflow hole and an outflow hole in such a manner as to

close the outflow valve at the time of water inflow and closé
the inflow wvalve at the time of water outflow, and driving
means disposed below the water tank for driving the valve
assembly in order to open the outflow valve and close the
inflow valve when the water stored in a measuring chamber of
the measuring unit in the wéter tank is supplied onto the ice
making tfay in the ice making compartment, wherein the driving
means includes sealing means in the vicinity of the driving
means so as to prevent the driving means from being wetted with
the water stored in the water tank.
(0012)
The water supplying apparatus for an automatic ice machine
arranged in an ice making compartment to supply water onto an

ice making tray in the ice making compartment as defined by

claim 2 of the claim clause is characterized in that the water

o

supplying apparatus comprises a measuring unit disposed in an



The inflow port 18 is communicated with the water receiving section 15, and

the outfl ow port 20 is-<gemunicated with the water_suppky pipe 27 The

i nfl.ow val ve 25 and the outflow valve 26 are operatlvel connected to each

other, and both the valves 25 and 26 are electr

t he eIectronagnetlc sol enoi d 23 di sposed above the our 6 |n
suchr a manner that when the inflow port- #8-i s opened ort 20
is closed with the outflow valve 25 and when the |nflow1port 18 i s cl osed,

the outflow port 20 i s opened.
accémmodating chamber different from the ice making compartment
and located above the latter and including a valve assembly
comprising an inflow valve and an outflow valve corresponding
‘to an inflow hole and an outflow hole in such a manner as to
close the outflow valve.at the time of water inflow and close
the inflow valve at the time of water outflow, a water tank,
and driving means disposed for driving the valve assembly in
order to open the outflow valve and close the inflow valve when
the water stored in a measuring chamber of the measuring unit
is supplied onto the ice making tray in the ice making
compartment, wherein a door sQitch mounted on a door of a
refrigerator is opened or closed in operative association with
the driving means such that the outflow valve is closed when
the door is opened.

[0013] -

The water supplying appefatus for an automatic ice machine
arranged in an ice making compartment to supply water onto an
ice making tray in the ice making compartment as defined by
claim 3 of the claim clause is characterized in that the water
supplying apparatus comprises a measuring unit disposed in én
accommodating chamber different from.the ice making compartment
and located above the latter, the measuring unit including a
valve assembly comprising an inflow valve and an outflow valve
corresponding to an inflow hole and an outflow hole in such a

manner as to close the outflow valve at the time of water

inflow and c;ose the inflow valve at the time of water outflow,

e



These. operations can be performed by activating the el ectromagnetic

sol enoi*d 23. Next, a node of operation of the maten.suﬂﬁ+yrﬁg—apﬁ§T§TUé 12

constructed in the aforementioned manner will be desg 1 H%NR Q&@
wat er di scharged fromthe water tank 19 is once stor m \m‘ma

recei ving section 15, and subsequentlxi
a water tank, and driving means disposed for driving the valve

|t
10 -

assembly to sﬁpply the water stored in a measuring chamber of
the measuring unit through the outflow hole by opening the
lattér, wheréin a water supply path extending from the
accommodating chamber to ﬂhe ice making compartment is designed
in the form of an open type water supply path of which outlet
port is opened or cloqgg by a float valve.

[0014)]

The water supplying apparatus for an automatic ice machine
as defined by claim 4  is characterized in that the wéter
supplying apparatus for an automqtic.ice machine as defined by
claim 1 of the claim élausé is improvébly modified in such a
manner that the driving means for driving the valve assembly is-
dislocated in the horizontal direction so that the outflow
valve is opened or closed in t;e upward/downward direction via
a connecting mechanism. .

[0015]

The water supplying apparatus for an automatic ice machine
arranged in an ice making compartment to supply water onto an
ice making tray in the ice making compartment as.defined by
claim 5 of the claim clause is' characterized in that the water
supplying apparatus comprises a water tank different from the
ice making compartment and located above the latter with a
measuring unit incorporated therein, the measuring unit
including a valve assembly comprising an inflow valve and an

outflow valve corresponding to an inflow hole and an outflow



-4- is introduced into the water storing section 16 via the inflow port 18.
At this time, since the.itnflow valve 25 is opened an

is_kept closed, water is conti nuously supplied into .St

section 16 until the latter is fully filled wth Watqtéhf}% ﬁ%Be“‘?e 7
stored water is to be delivered to the ige oaking tra

el ectromagnetic solenoid 23 is activated so that the _ 26 is
opened and the inflow valve 29 is closed. At this tine, onIy '

hélé in such a manner as to close the outflow valve at the time
of water inflow and close the inflow valve at the time of water
outflow, and driving means disposed-for opening and cloéing the
outflow valve in order to supply the water stored in a
measuring chamber of the measuring unit onto the ice making
tray through the oﬁtflow hole by opening the latter, wherein a

flexible member molded of a rubber and adapted to be displaced

A,
ki

in operative association with the driving means is fitted to a
part of an open ﬁype water supply path extending from the
accommodating chamber to the ice making compartment.

'[0016] |

The water supplying apparatus for an automatic ice machine
as defined by claim 6 is character:.zed in that the water
supplying apparatus for an automatlc ice machine as deflned by
claim 5 of the claim clause is improvably modified in such a
manner that a water reservoir is disposed at the intermediate
part of the water supply'path extending from the accommodating
chamber to the ice making compartment so as to prevent cold air
from leaking therefrom.

(0017]

The water supplying apparatus for an automatic ice machine
as defined by claim 7 is characterized in that the water
supplying apparatus for an automatic ice machine as defined by
claim 5 of the claim clause is improvably modified in such a

manner that the measuring chamber or the water tank and the

,w



the water stored in the water storing section 16 is caused to flowinto the
ice making tray 8 via thg water supply pipe 27. Thus, mater supplylng can
be achieved at a constant amount. Wth each of the- na mater

suppl yi ng appar atuses constructed in the above-descri; Egmﬁﬁﬂ@ ged\at er
“ air
! still

stored"in the water receiving section is exposed to t
oéeﬁ type water supply path are sealably arranged so as to

so that various kinds of bacilli floatFntgi=n the air
included in the stored water. Thus, when the stored
for along tinme, there arise

prevent cold air from leaking therefrom.

[0018]

The water supplying apparatus for an automatic ice machine
as defined by claim 8 is characﬁerized in that the water
supplying apparatus for an dautomatic ice machine as defined by
claim 5 of the claim clause is improvably modified in such a
manner that a’ cleaning tray having the substantially same
configuration as that of the open type water.supply path is
placed on the open type water supply path so;that it is fitted
to one end of the flexible member molded of a rubber. '

[(0019]

The water supplying apparatus for an automatic ice machine
as defined by claim 9 is characterized in that the water
supplying apparatus for an automatic ice machine as defined by
claim 5 of the claim clausé is improvably modified in such a
manner that a magnetic member is displaceably received in the
measuring chamber.

(0020]

The water supplying apparatus for an automatic ice machine
arranged in an ice making comparﬁment to supply water onto an
ice making tray in the ice making compartment as defined by’
claim 10 is characterized in that the water supplying apparatus
comprises a water tank assembly disposed in an accommodating

chamber different from the ice making compartment and located

ow

above the latter with a measuring unit incorporated therein,



probl ems that the water tank and other conponents are covered with a film
or layer-of slinme, and-poreover, there is a high possibility that a
sanitary quality of watér stored in the water recetvimg section is
degraded. In addition, each conventional water suppligisRfcetRRMea a&as
anot her probl ens that the solenoid is wetted with the nlll“ m

- 13-
tﬁe'measuring unit including a valve assembly comprising an

inflow valve and an outflow valve in such a manner as to close
the outflow wvalve at the time of water inflow and close the
inflow valve at the time of water outflow, driving méans
disposed for opening or closing the outflow valve in order to
supply the water stored in a measuring chamber of the measuring
unit ontg.athe ice making tray.in the ice making compartment
through the outflow hole by opening the latter, a cap having
the outflow hole formed thereon, an inner casing having the
measuring chambér threadably secured thereto, the inflow hole
formed thereon and a cylindrical'air vent standing ﬁpright
therefrom, an upper case fitted to the inflow hole side of the
inner case and including-the inflow valve molded of an elastic
materiai such as a rubber or the like, an air venting hole_
formed at the upper part of the inper éase and a water cleaﬁing
filter secured thereto, and ; cooperating shaft held by the cap
and the upper case to open and close the inflow hole and the
outflow hole by slidable displacement thereof in the
upward/downward direction, the cooperating shaft including the
outflow valve molded of an elastic material such as a rubber or
the like.

(0021)

The water supplying apparatus for an automatic ice machine
arranged in ice making compartment to supply water onto an ice

making tray in the ice making compartment as defined by claim

P

11 of the claim clause is characterized in that the water



whi ch. may flow along the rear surface of a conical__nenber of the inflow
val ve, -a frost appears'on some part of the water supplying apparatus due to

| eakage of cold air fromthe ice maki ng conpartnenﬂhssmtﬁﬁSBeh &t i ng
conpartment under the influence of air stream the' supply
path is contam nated with foreign materials, and nDr ence of
water fails to be detected. Further, uﬁﬂh-each conventlona mater suppl yi ng

appar at us,

there arises a problemthat thé water stored in the water

;ﬁpblying apparatus comprises a water tank assembly disposed in
an accommodating chamber different from the ice making
compartment and located above the .latter and including an
inflow/ outflow valve for closing an inflow hole énd an outflow
hole therewith with a measuring unit incbrporated therein in
such a manner as to -close an outflow valve of the
inflow/outflow valve at the time of water inflow and closing an
inflow valve of the same at the time of water outflow, driving
means disposed for opening and closing the inflow/outflow valve
in order to supply the water stofed in a measuring chamber of
the measuring unit onto fhe ice making tray in the ice making
compartment through the outflow hole by opening the latter, a
cap having the outflow hole formed thereon, an inner casing
having the cap threadably secured thereto, the inflow hole
formed thereon and a cylindrical air vent standing upright
therefrom, an upper casé disposed above the inner case and
having an air venting hole formed thereon and a cleaning water
filter secured thereto, and a cooperating shaft held by the cap
and the upper case so as to allow it to be slidably displaced
in the upward/downward direction, wherein the inflow/outflow
valve fitted onto the coopérating shaft is molded of an elastic
material such as a rubber or the like in order to open or close
the inflow hole and the outflow hole by slidable displacement
thereof in the upward/downward direction.

[0022]

#



receiving section is soaked with an odor specific to a foodstuff stored in
the refrigerator. W thirespect to the water supplying apparatus having a
punp Used therefor as disclosed in Unexan ned Japanesehi8hdaitas BedalRepiaed on
Hei - 3- 137473, there arise problens that sound generate ' of the
punp at the tine of water supplying is noisy, the rotatﬂ | - t he -
punp fluctuates, and a measuring containé? i s held int TTned state
due to the inclination of the refrigerator induced at the tinme of '

i nstal | ati on,

"The water supplying apparatus for an automatic ice machine
as defined by claim 12 is characterized in that the water
supplying apparatus for an automatic ice machine as defined by
claim 10 or claim 11 of the claim clause is improvably modified
in such a manner that the ceiling plate of the inner case is
inclined such that ité height increases toward the air vent.

[0023] s

The water supplying apparatus for an automatic ice machine
as defined by claim 13 is characterized in that the water
supplying apparatus for an automatic ice machine as defined by
claim 10 or claim 11 is improvably modified in such a-ménner
that the air vent hole is designed in the form of a cylindrical
air vent standing uprightlfrom the upper case.

[0024]

(MODE OF OPERATION] -

With the water supplyiAq apparatus for an automatic ice
machine as defined by claim 1 of the claim clause, since the
measuring chamber is disposed in the completely closed watér
tank, there does not arise a malfunction that various kinds of
bacilli floating in the air are adso:ptively included in the
water stored in the water tank. Thus, there is few possibility
that the water tank and other components are covered with a
film or layer of slime, and moreover a sanitéry quality of the
water stored in the water tank is degraded. In addition,
cleaning and maintenance services can easily be performed with

the water supplying apparatus.



causing the surface I evel of water in the neasuring container to vary with
the result that water sugplying fails to be achieved at'za constant rate.

The priesent

i nvention has been made in consideration of the aforenentioned

probl ens and its object resides in providing a water HisSheetHasde i us
for an automatic ice machi ne wherein . IIII I ll
; _ - 16 -

[0025]

With the water supplying apparatus for an automatic ice
making nit as defined by claim 2 of the claim clause, safety of
the water supplying apparatus can be improved, and there is no
possibility that the water tank is damaged_or'injured when it
is forxcibly taken out from the water tank accommodating
chamber.

[0026].

With the water supplying apparatus for an automatic ice
machine as defined by claim 3 of the claim clause, water
supplying can be achieved not only when the water suppl&ing
apparatus and the ice making tray are positionaliy offset in
the horizontal direction’ but also when it is difficult to
extend a water supplying pipe around the w;ter supply apparatus
and other components. Furthe;{ there does not arise a
malfuﬁction that cold air le;ks from the fegion bet@een the ice
making compartment and the refrigerating compartment.'

[{0027]

With the water supplying apparatus for an automatic ice
machine as defined by claim 4 of the claim clause, there is few
possibility that the solenoid is wetted with water drops.
Consequently, reliability of the water supplying apparatus can
be improved with the water supplying apparatus.

[(0028]

With the water supplying apparatus for an automatic ice

machine as defined by claim 5 of the claim clause, since the



-6- the arrangenent of a water receiving section is elimnated 5o that
there does not arise a:nalfunction that the water stored—im a water
receiving section is exposed to the environnmental ai -

ec CLie XPOS¢ . ; lrisﬁl%{ adBleetf RépldQ
kinds of bacilli floating in the air to be adsorptive

water. Ot her object of the present invention is to prﬂmugll Hll
suppl yi ng apparatus for an automatic ieethachi ne wher oL _

is not wetted with water at all, cold air does
sélénoid and the open type water supply path are sealably

445
t he

section

arranged relative to each other using a flexible member molded
of a rubber, there is no possibility that the solenoid is
wetted with water. Conseguently, there does not arise a
malfuncfion that actuation of the solenoid is interrupted by
the invasion of the Qater in the solenoid.

[{0029] _ e

With the water supplying apparatus for an automatic ice
machine as defined by claim 6 of the claim clause, since the
water reservoir is arranged at the intermediate part of the
water supply path, there do not arises malfunctions that cold
air leaks from the water supplying apparatus, and moreover,
frosting is recognized around the water supplying apparatus.

[0030]

With the water supplying apparatus for an automatic ice

-~ machine as definéd by claiﬁ 7 of the claim clause, since the

water tank and the water supply path are sealably arranged
relative to each other by employing the sealin§ mechanism,
there do not arise malfunctions that cold air leaks from the
water supplying apparatus, and moreover, frosting is recognized
around the water supplying apparatus.

(0031)

With the water supplying apparatus for an automatic ice
machine as defined by claim 8 of the claim clause, since the

cleaning tray having the substantially same configuration as

that of the open type water supply path is placed on the water



not fJow froman ice nmaking conpartnent to a refriQELaLLﬂQ_EQHEELEHEp%,
wat er supply=zpath is not contam nated with foreign materrars,

open type

any.absence of water can be detected wi thout fail. SheﬁtHasb;eaﬂte xaéedth
present invention is to provide a water supplying app

aut omati c

rate at all tinmes while generating a Iomﬂﬁevel of sound.
i nvention,

rxd

I ce machi ne wherein water supplying can be E‘ uz const
ccord

there is provided a water

qﬁpbly path, éleanability of the water supply apparatus can be
improved.

[0032]

With the water supplying apparatus for an automatic ice
machine as defined by claim 9 of the claim clause, the ébsence
of water can be detected when it is found.that the_lead switéh
is turmed on for a time longer than a predetermined one.

[0033]

Wwith the water suéplying apparatus for an automatic ice
machine as defined by claim 10 of the claim clause, since the

conventional water receiving section is eliminated and the

measuring chamber is disposed in the completely closed water

tank, there does not arise malfunctions that the water tank and
other components are covered with a film or layer of slime, and

moreover, a sanitary quantity of the water stored in the water

-

'tank"is deteriorated without any soaking of foodstuff and

water with unpleasant odor. In addition, since no pump is
employed for the water supplying apparatus but water is

supplied by activating the solenoid, any noisy sound

‘attributable to rotation of the conventional pump is not

generated with the water supplying apparatus. Consequently,
the water supplying apparatus can practically be used at a low
level of noise. Since both the inflow valve and the outflow
valve are molded of an elastic material such as a rubber or the
like, it is assured that the inflow valve is brought in close

contact with the inflow hole when the water stored in the

to the

an
and

ant



suppl yi ng apparatus for an automatic ice machine arrarﬂnﬂ Hi—an—ice nmaking
conpartnment to supply water onto an i cemaking tray_in ' |ce naklng

conpartnent, characterized in that said water supplyin fAses
a water tank disposed in an acconodating chanber differe ce
maki ng "‘conpartnment and | ocated above the latter with a al so
I ncorporated therein, said neasuring u?Hkgj‘ncIuding a val ve assenbly
conprising an inflow valve and an outfl ow valve corresponding to an infl ow
hol e. and an outflow hole in such a '

méaéuring chamber is supplied onto the ice making tray in the
ice making compartment without any leakage of watexr in the
measuring chamber. Thus, water supplying can be achieved at-a
constant rate at all times.

When the actuating shaft of the solenoid is firmly held in
the course of its working stroke for some reason while the
solenoid is activated, it usually vibrates and generates a
groaning sound. However, since the inflow valvé.is_molded of
an elastic material, it is geometrically deformed when it is
brought in close contact with the inflow hole in the course of
the working stroke of the actuating shaft of the solenoid.
Thus, the actuating shaft of the solenoid completes its normal
working stroke without”generation of vibration and;groaning
sound; Further, in case thét a small amouht of water is stored
in the water supply ténk, there does not arise a malfunction
that the inflow valve is fl;ated up in the water supply tank.

[0034]

With the water supplying apparatus for an automatic ice
machine as defined by claim 11 of the claim clause, since the
inflow valve and the outflow valve are integrated wiﬁh each
other in the form of an inflow/outflow valve which in turn is
fitted onto the cooperating shaft, the water supplying
apparatus can be fabricated using a small number of components
at an inexpensive cost while preventing any water leakage due

to incorrect fitting of the inflow valve as arising with the

ve



manner. as to close said outflow valve at the time of .- 7- water inflow
and cl ose said |nflom/vaTve at the time of water outfloew, and dri means
di sposed bel ow sai d water tank for driving said va ve assenbly i n order to

open said outflow valve and cl ose said inflow val ve iesh mm“\ﬁ“ﬁnﬂr“

in a nmeasuring chanber of said neasurlng unit is supp
making tray in sald I ce maki ng 20 -

water supplying apparatus as defined by claim 1 of the claim

clause.

[0035]

With the water supplying apparatus for.ag automatic ice
machine as defined by claim 12 of .the claim clause, since the
ceiling plate of the jpner case is inclined such that it height
gradually increases toward the air vént; no.air remains below
the ceiling plate of the inner case after the measuring chamber
is filled with the water which has been introduced thereinto_
through the inflow hole. Thus, water supplying can be achieved
at a constant rate at all times.

[0036]

With the water supplying apparatus for an automatic ice
machine as'defined by claim 13 of the claim clause, since the
air venting hole on the ceiling plate of the upper case is
designed in the form of a cylindrical air vent standing upxright
therefrom, all water is caused to permeate through the water
cleaning filter. Thus, the water supplying apparatus can
exhibit an excellent water cleaning effect.

[0037]

[ EMBODIMENTS]



conpartment. Since the neasuring chanber is di sposed— letely
cl osed-water tank, there. does not arise a mal function that varlous i nds of

baci.Ili floating in the air are adsorptively i ncl uded™
in the water tank Thus, there is little possibility th

ot her conponents are covered with a filmor | ayer of s
sanirtary quality of the water stored in2lhe water tank is degr

il

&Qr ed
nk and
ver

addi tion, cleaning and nai ntenance services can easily be perforned mnth

the water suppl mu&me&n@,r@é Whe p?aseﬁr iU QML 1BR AN 1 "F bBCdsdR1SERR! b GrafBaNS

in the vicinity of said drivin

of example, and with reference to Fig. 1 to Fig. 19 of the aecompanying

drawings, in which:~

Fig. 1 is a whole front view of a refrigerator including a

water supplying apparatus for an automatic ice machine

constructed according to a first embodiment of the present

invention.

Fig. 2 shows by way of sectional views the whole structure
as well as the detailed structure of the water supplying
apparatus for an automatic iee machine constructed according to
the first embodiment of the present invention. |

Fig. 3 is a schematic view of a control section for the
water supplyiné apparatus for an automatic iee machine
constructed according to the first embodiment of the. present
invention.

Fig. 4 shows by way of timing charts a mode of operation of
the water supplying apparatus for an automatic ice machine
constructed according to the first embodiment of the present

invention.

‘Fig. 5 is a fragmentary sectional view of a water supplying
apparatus for an automatic ice machine constructed according to
a third embodiment of the present in#ention.

Fig. 6 is a fragmentary sectional view of the water
supplying apparatus for an automatic ice machine constructed
according to the third embodiment of the present invention,
particularly showing a modified state of the water supplying

apparatus.



nmeans -so as to prevent said driving means frombeing wetted with the water

stored in said water tapk. The arrangenent may be such tha h
mount-ed on a door of a refrigerator is opened or C|OSGﬂmBmxgm§
association with said driving nmeans such that said outf os
when said door is opened. Wth such an arrangenent, saf MI{@}

suppl yi ng apparatus can be inproved, and %here is no po the

wat er tank is damaged or injured when it is forcibly taken out from the
wat er tank acconmodati ng chanber. A water supply path may extend fromth
accommodati ng chanber to the ice :

oo

Fig. 7 is a fragmentary sectional view of a water supplying
apparatus for an automatic ice machine constructed according to
a fourth embodiment of the present invention.

Fig. 8 is a fragmentary sectional view of a water supplying
apparatus for an automatic ice machine constructed according to
a fifth embodiment of the present invention. |

Fig. 9 is a fragmentary segtional view of a water supplying
apparatus for an automatic iée machine constructed according to
a sixth embodiment of the present invention.

Fig. 10 is a fragmentary sectional view of the water
supplying apparatus for an automatic ice machine construﬁted
according to the sixth embodiment of the present invention,
particularly showing a modified state of the water supplying
apparatus. |

Fig. 11 1is a fragmentéry sectional view of a water

supplying apparatus for an automatic ice machine constructed

according to a seventh embodiment of the present invention.

'Fig. 12 is a whole sectional view of a water supplying
apparatus for an automatic ice machine constructed according to
an eighth embodiment of the present invention.

Fig. 13 is a fragmentary sectional view of a water
supplying apparatus for an automatic ice machine constructed
according to a ninth embodiment of the present invention.

Fig. 14 is a schematic view of a controlling section for
the water supplying apparatus for an automatic ice machine
constructed according to the ninth embodiment of the present

invention.

ed

e



maki ng conpartnent and be designed in the formof an open type water supply
pat h of -8- which an:outlet port is opened or cl oseg, by a fl
Wth such an arrangement, water supplying can be ac not only mhen the

wat er supplying apparatus and the ice making tray ar aﬁﬂmﬁahl ¥set

in the-horizontal direction but also when it is dlffIC mater
suppl yi ng pi pe -23 - 1

Fig. 15 shows by way of timing charts a mode of operation
of the water supplying apparatus for an automatic ice machine
constructed according to the ninth embodimeﬁt of the present
invention. .

Fig. 16 shows by way of sectiqnal views the whole structure
as well as the detailed -structure of a water supplying

apparatus for an automatic ice machine constructed according to

A
.
[

a tenth embodiment_of the present invention.

Fig. 17 shows by  way of sectional view the detailed
structure of a water suéplying apparatus for an automatic ice
machine constructed according to.an eleventh émbodiment of the
present invention.

Fig. 18 shows by way of sectional wview the detailed
structure of a water supplying apparatus for an automatic ice

machine constructed according to a twelfth embodiment of the

s

present invention.

| ‘'Fig. 19 shows. by way of sectional view the detailed
structure of a water supplying apparatus for an ;utomatic ice
machine constructed according to a thirteenth embodiment of.the
present invention.

Fig. 20 is a sectional view of a conventional ice machine.

Fig. 21 is a sectional view of another conventional ice

machine.



around the water supply apparatus and other conponents Further, there does
not arise a mal function.that cold air |eaks fron1the—FegF944m§4M%¥L¢he.|ce

maki ng' conpartment and the refrigerating conmpartnent. Th dr|V|ng neans for
driving the valve assenbly nay be operable in the hor

that the outflow valve is opened or closed in the upwa m ectlon
via a connecting nechanism Wth such an ar Langenent, .

possibility that the solenoid is wetted with water drops Consequent 1y,
reliability of the water supplying apparatus can be inproved with the water

suppl yi ng appar at us.
A first embodiment of the present invention will be

described below with reference to Fig. 1 and Fig. 2. In Fig.
1, reference numeral 51 designates a refrigerating compartment,
and reference numeral 52 designates an ice making compartment.
A door switch 62 is disposed on a partition plate 62 interposed
between the refrigerating compartment 61 and the iée_making
compartment. In addition, a water supplytank corner 54 is
disposed at the lower stage of the refrigerating compartment
51, and an ice machine 55 is disposed in the ice making
compartment 52.

[(0038]

Referring to Fig. 2, a water supply path 63 including a
water tank assembly 58 having a measuring ﬁnit 60 incorporated
therein, a solenoid 57 and a conical member 61 is arranged in.
the water supply corner 54. The solenoid 57 serxrves as driving
means and it is located out;ide of the water supply path 63 in
such a manner that its actuating shaft extends through the wall
for the water supply p;th 63 to enter the interior of the water
supply path 63 while it is displaceable in the upward/ downward
direction. The conical member 61 is attached to the foremost
end of the actuating shaft of the solenoid 57 to serve as
sealing means, and it is molded of a silicone based material.
Further, the conical member 61 is located in vertical alignment
with the lower end of a cooperating shaft 69 in ﬁhe coaxial
relationship. An ice making tray 66 is disposed below the

water supply path 63 in the ice making compartment 52. The



A flexible nmenber nolded of a rubber and adapted to be displaced in
operati-ve association with the driving neans may be—%r%%ed—%e—a—ﬁaf%~e+ aR
open type water supply path extending fromthe ac Conmey o the
|Ee naKPng conpartment. Wth such an arrangenent since “ﬁﬂ %ﬁmﬁy face’ﬂd t he
open type water supply path are seal ably arranged relaLﬂ Eher
usiig a flexi ble menber nol ded of rubber25there is no t the
solenoid is wetted with water. Consequently, there does not- arlse a

mal function that actuation of the solenoid is interrupted by the invasion
of the water in the solenoid. A water reservoir may be di sposed at the

i nt er nedi awatenrtank assenplyrésdsplopmposed of a water tank 59 and a cap

70 having the measuring unit 60 incorporated therein. The
measuring unit 60 includes an inner case 71 having an outflow
hole 67, an inflow hole 65 and an air venting hole 74 formed -
thereon, an upper case 72 including an active carbon 73 and an
inflow valve 66 disposed in the inner case 71 on the inflow
hgle 65 side so as to allow the inflow hole 65 to be closed
with the inflow valve 66. An outflow valve 68 adapted to close
the outflow hole 67 therewith, a cooperating shaft 69 for
integrating both the valves 66 and 68 yith each other and a
spring 75 located on an extension of the cooperating shafi 69
on the outflow valve 67 side are arranged on the outflow hole
67 side. While any force is not e#erted on the cooperating
shaft 69 from below, both the.inflow valve 66 and the outflow
valve 68 are lowered by the resilient force of the spfing 75 so
that the inflow hole 65 is fept opened but the outflow hole 67
is closéd_with the outflow valve 68. When the solenoid 57
disposed outside of the water supply path 63 is activated, the
conical member 61 is displaced in the upward direction so fhat
the cooperating shaft 69 is upwardly thrust from below. While
the force given by the conical member 61 is exerted on the
cooperating shaft 69.from below, the spring 75 is contracted
and both the inflow valve 66 and the outflow valve 68 are
raised up, whereby the inflow hole 65 is closed with the inflow

valve 66 but the outflow hole 67 is kept opened. The upper



path extending fromthe accommobdati ng chanber to the ice making conpart nent
so as to prevent cold aJr from | eaking therefrom '“ﬁ%-¥¥Lh_§ggnh?g‘p
arrangement, since the water reservoir is arranged at]%p%hlnternedla

of the water supply path, there do not arise malfunctl Bmlnﬁi

| eaks fromthe water supplying apparatus and nDreover
prevent ed around 26 -

césé 72 is fixedly secured to the inner case 71 by tightening
screws or by fitting the former into the latter.

[0039]

Next, a mode of operation of the water supplying apparatus
constructed in the aforementioned manner will be described
below with reference to Fig. 1 and Fig. 2. _While-the solenoid
57 is not activated, the conical member 61 is lowered. At £hdis
time, the spring 75 is caused to expand so as to allow the
cooperation shaft 69 to be lowered. Since the inflow hole 65.
is kept opened at this time, the water stored in the water tank
59 permeates through the active carbon 73 to enter the ubper
case 72, and subsequently, it enters the'measuring chamber 64
through the inflow hole 65. HoWever, since the outflow hole 67
is closed with the outflow valve 68, the measuring chamber 64
is fully filled with water. At_this time, the air vent 74
permits water to smoothly flow therethrough via the inflow hole
65. Subsequently, when the solenoid 57 is activated, the
conical member 61 is upwardly displaced to come in contact with
the cooperating shaft 69 which in turn is raised up until the
inflow hole 65 is closed with the inflow valve 66. Since the
outflow hole 67 is opened at this time, the water stored in the
measuring chamber 64 is discharged through the outflow hole 67
.without any additional supplement of water from the water tank
69. Thus, since only the water stored in the measuring chamber

64 is caused to flow to the ice making tray 56 via the water

supply path 63, water supplying can be achieved at a constant



the water supplying apparatus. The neasuring chanber or the water tank and

the open type water supply path nay be seal ably arnanged4y}4ﬁ}%+r¢ﬁfwent

cold air from |eaking therefrom Wth such an arrar enent S|n e t?g
wat er tank and the water supply path are seal ably ar 0 each
ot her by enpl oying the sealing nechanism there do not tions
that cold air |eaks fromthe water suppt\#ng apparatus'

frosting is prevented around the water supplying apparatus A cIeanlng tray
having the substantially sanme configuration-as that of the open type water

supply path.may be placed on the open type water supply path so that it is-
rate but it can not be achieved within a constant period of

time because no air venting hole is formed in connection with
the outflow hole 67. 1In other words, although thé outflow time
fluctuates when the solenoid 57 is activated for a long time,
water supplying can be achieved at a constant rate at all.
timed.

Since all water is supglied from the completely élosed
water tank 59 without any opportunity to be éxposed to the
environmental air, few bacillus floating in the air is
adsorptively included in water, resulting in various kinds of
bacilli failing to be grown in water. 1In addition, since'the
cap 70 is dimensioned to have a large diameter enough to allow
an operator’s hand to be put in the cap 70, the interior of the
water tank 69 can easily be cleaned with his hand. Further,
siAce the solenoid 57 having electrical connection to the
outside is arranged indepenéently of the water tank assembly
68, it is possible to freely take out the water tank assembly
68 from the water tank corner 54. Thus, cleaning and
maintenance services can be performed easily.

Since the conical member 61 is molded of a silicone based
material, there is no possibility that water is introduced into
the solenoid 57, and moreover, no noisy sound is generated when
the conical member 61 is brought in contact with the outflow
valve 68 via the cooperating shaft 69.

[(0040)

Embodiment 2



fitted to one end of the.flexible nenber nol ded of rubbe#-—%Nf+r1nKﬁr‘—’

arrangenment, since the cteaning tray having the substantl II Rclmmd
configuration as that of the open type water supply p
wat er supply path, cleanability of the water supply ap

|ng

| nproved. A magnetic nmenber may be di spl aceably receive
chamber. Wth such an arrangenent, the -al8ence of water can be detected

when it is found that.the lead switch is turned on for a time longer than a
predetern1ned one.

Although the first embodiment of the present invention has
been described above with respect to the case that the solenoid
57 is independently activated, Fig. 3 and Fig. 4 show a second
embodiment wherein the solenoid 57 is activated in operative
association with a door switch 62. Fig. 3 is a schematic
illustrative view which shows the arrangement of the door
switch 57 and Fig. ‘4 is a diagram which shows timing charts.
Referriﬁg to Fig. 3, a refrigerator inciudes'a control base
board 76 to which the solenoid 57 and the door switch 61 are
-electrically connected. On the other hand, the control base
board 76 is electrically connected to a power source 77 for the
purpose of power supply. As shown in Fig. 4, the timing
relationship is determined such that when a water supply start
signal is outputted from the control base board 76,"the
solenoid 67 is turned on for _a predetermined time, and
subsequently, it is turned-off when the door switch 62 is
opened. |

[(0041]

It is assumed that while the solenoid 57 is activated, a
door (not shown) is opened so as to take out a water tank
assembly 58 from the water supply tank corner 54. Provided
that the solenoid 57 is turned on and a conical member 61 is
raised up at this time, there is a possibility that a cap 70 or
the conical member 61 is damaged or an actuation shaft of the

solenoid 57 deflects due to the contact of the conical member

61 with the cap 70. However, since the door switch 62 is



-10- .The water supply apparatus may further conpri-se—a—eap—havi-nrg—the
outfl ow hol e formed therieon, an inner casing having. t.hge. m cﬂpnber
threadably secured thereto, the inflow hole forned Fri - iﬁgﬁ]ﬁj‘l‘
cylindrical air vent standing upright therefrom an ed to
the inflow hole side of the inner case apd .including i
mol ded of an elastic material such as a bber or the like, an air venting
hole fornmed at the upper part of the inner case and a water cleaning filter
secured thereto, and a cooperating shaft held by the cap and the upper case
to open aétﬁated in operative association with the solenoid 57 via the
door, when the door is opened, the conical member 61 is
lowered, causing the outflow hole 67 to be closed with the
outflow valve 68. Thus,'the water tank assembly 58 can be
taken out from the water supply tank corner 54 without an
occurrence of damage or injury thereof.

[0042]
Embodiment 3

In the aforementioned embodiments, the -ice making
compartment 52 is communicated directly with the refrigerating
compartment 51 without any sealing means interposed
therebetween. For this reason, there is a possibility that
cold air leaks from the water supplying apparatus, resulting in
a frost arising at some part of the water supply apparatus. To
cope with the foregoing malfunction, a measure is taken
according to a third embodiment of the present invention as
illustrated in Fig. 5. Specifically, as shown in Fig. 5, the
intermediate part of a water supply path 63 is exploded so that
a float case 81 is placed at the exploded part of the water
supply path 63 with a float 80 disposed at an outlet port of
the float case 81.

[(0043]

With this construction, the ice making compartment 52 is
separated from the refrigerating compartment 51 with the float

80 interposed therebetween. As water flows in the float case

31, the float 80 is raised up by the action of buoyancy. Thus,



and close the inflow hole and the outfl ow hole by slidable displacenent -

t hereof in the upmard/domnmard direction, the coopeLaLLnggﬂEﬁj_llgl#ﬁ;pg
t he ‘outfl ow val ve nol ded of an elastic naterlal such as a rubber

like. Wth such an arrangenent, since the conventionallh eﬁﬂhﬁBﬁﬂkylﬁgi
sectjonis elimnated and the measuring chanber is dIS

conpletely closed water tank, there doesggnot arise nalf { the
wat er tank and ot her conponents are covered with a filmor i e,
and noreover, a sanitary quantity of the water stored in the mater tank S
deteriorated without any soaking of foodstuff and water with unpl easant
odour. In aﬂderl ensmailicamoanpuit wateiplicyetdred tite tifd eflsapriadd 31,

it is caused to flow through the water: supply path 63. 1In
other words, water flow is assured while preventing any cold
air from leaking from the water supplying apparatus.
[0044] '
_ In the preceding embodiment, the float 80 is disposed at -
e the intermediate part of the water supply path 63.
Alternatively, as shown in Fig. 6, the float 80 hay be
-conhected to the conical member 61 via a connecting rod 82 so
as to exhibit the same function as that in the preceding
embodiment. Specifically, when the solenoid 57 is turned bff,
the conical member 61 is lowered, causing the connecting rod 82
to be likewise lowered until the water supply path 63 is closed
with the.float 80. Thus, communication between the ice making
compartment 52 and the refrigerating compartment S1 is
intefrupted by the float Sd to prevent cold air from leaking
from the water supplying apparatus. While the solenoid 57 is
turned on, i.e., water flows through the outflow hole 67, the
conical member 61 is raised up, causing the connecting rod 82
to be likewise raised up, resulting in the water flowing
through the water supply path 63;
[0046])
Embodiment 4
In the aforementioned embodiments, since the solenoid 57 is
. activated so as to allow the conical member 61 to be displaced

in the upward/downward direction, there is a possibility that



apparatus but water is supplied by activating the solegﬁi . any n0|sy sound
attributable to rotati gh®of the conventional punp is n @hlthe
wat er ‘suppl yi ng apparatus. Consequently, the water suppl can
practically be used at a | ow l'evel of noise. Since both _
and the outflow valve are nolded of an elastic naterial such as a ru er or
the like, it is assured that the inflo®&lval ve is brought. in close contact
with the inflow hole when the water stored in the neasuring chanber is
supplied-onto the ice making tray in the ice naking conpartnent w thout any
| eakage of water in the measuring chanber. Thus, water supplying can be
achi eved aa parmnsdfintratete ldaks | ini whe form of water drops from the

location where the conical member 61 is connected to the
solenoid 57 via the actuation shaft, resulting in reliability
on the activation of the solenoid 57 being degraded. To cope
with the foregoing malfunction, a measure is taken according to
a fourth emsodiment of the present invention as illustrated in '
Fig. 7. Referring to Fig. 7, a spring 84 is interposed between
the conical member 61 and the water supply path 63, and the
lower end of the conical member 61 comes in contact with one
end of a L-shaped arm 83 of which other end is pivotally
connected to the solenoid 57 which is arranged wiih a
horizontal attitude;

[0046]

While the solenoid 57 is turned off, the conical member 61
is lowered by the resilient _force of the spring 84.
Subsequently, when the solenoid 57 is turned on, the arm 83
turns about a fulcrum in the clockwise direction to raise up
the conical member 61 while compressing the spring 84.
Consequently, also in this embodiment, the solenoid 57 serves
in the same manner as in the aforementioned embodiments wherein
it is activated in the upward/downward direction.

[0047)
Embodiment 5.

Referring to Fig. 8, a flexible conical member 90 molded of

a rubber is operatively connected to the solenoid 57 so as to

P

be raised up and lowered in operative association with the



When the actuating shaft_of the solenoid is firmy held_in the course of
Its working stroke for 8one reason while the solenoid is:=activated, it
usual I'y vi brates and generates a groani ng sound. However, since the inflow
valve is nolded of an elastic material, it is geomémxrslShat BdenfRe hed when
it is brought in close contact with the ianOM/hoIe of the
wor ki ng stroke of the actuating.shaft ef32 ke solen0| ctuating
shaft of the solenoid conpletes its normal” worklng St ro e w

sélénoid 57, and a shaft 6f the solenoid 56 extends through a
hole which is formed through an open type water supply path 63.

[0048] |

Since the flexible conical member 90 is molded of a rubber,
not only when the solenoid 57 is activated so as to allow the
conical member 90 to be raised up to the position as
represented by referenge. character B but also when it is
activated so as to allow the conical member 90 to be lowered to
the position as represented by reference character A, there
does not arise a malfunction that the conical member 90 is
disconnected from the periphery of the hole formed at.the
intermediate position of the water supply path 63. In other
words, there is no possibility that water enters the solenoid
57 irrespective of how the solenoid 57 is activated.

[0049] -

Embodiment 6 . .

'In the fifth embodiment as mentioned above, since the ice
making coﬁpartment 52 is cﬁmmunicated directly with the
refrigerating compartment 51 without any sealing means
interposed therebetween, there is a possibility that cold air
leaks from the water supplying apparats, causing a frost to
appear at some part of the water supplying apparatus. To cope
with the foregoing malfunction, a measure is taken according to
a sixth embodiment of the present invention as illustrated in

Fig. 9. Specifically, as shown in Fig. 9, a trap 92 (serving



generation of vibration and groaning sound. Further, in _case that a small

anount ‘of water is stored in the water supply tankP,LheLe-dees—ﬂor’a“‘se a
mal function that the inflow val've is floated up in the mat dqank.
The water supplying apparatus nay further conprise a outflow
hol e, formed thereon, an inner casing having the cap t H
thereto t he |anOM/hoIe formed thereorr &hd’a cylindri tandlng
upright therefrom an upper case disposed above the inner case and havi ng
an air venting hole forned thereon and a cleaning water filter secured
thereto, and a caqoperating shaft held by the cap and the upper case so as
to allow i@std weteri daseyvaispl beatisposéd at the intermediate position

of the water supply path 63. ‘

(0050]

With this construction, as the trap 92 is filled with
water, an extra amount of water flows out of the trap 92
through the wéter supply path 63 while preventing cold air from
leakigg. from the ice making compartment 52 and the
refrigérating compartment 51.

[0051]

In this embodiment, the trap 92 is arranged such that it is
integrated with a part of the water supply path 63. 1In case
that the foregoing arrangement is practically impossible, it is
recommendable that a trap cover 93 is placed at the:
intermediate part of the water supply path_63 and a trap 92 is

- formed in cooperation with the txap cover 93 as shown in Fig.
10(a). Fig. 10(b) is a perspective view of the trap 92,
particularly showing the structure of the trap cover 93. As
water flows in the trap 92 via the tiap cover 93 until the trap
92 is filled with water, an extra amount of water flows out of
the trap 92 while preventing cold air from leaking from the
water supplying apparatus. Fig. 10(c) is a fragmentary
sectional view of the water supply path 63, particularly
showing that the trap cover 93 is firmly held on the water

supply path 63 by fitting an annular projection on the trap

cover 93 into the corresponding recess on the water supply path

v

63.



upwar d/ downward direction, wherein the inflow outflow valve fitted onto the
cooperating shaft is ndlided of an elastic material such.as a rubber or the
liké in order to open or close the inflow hole and the outfl ow hol e by

sl i dabl e di spl acenent thereof in the upward/ downward di r Eujs $heet H Replaced
an arrangenent, since the inflow valve and the outfl ow val Wt ed
with each other in the formof an inflbﬁqutflom/valve whi [
fitted onto the cooperating shaft, the water supplying apparatus can be
fabricated using a small nunber of conponents at an inexpensive cost while
preventing ani %Shgr | eakage due to incorrect fitting of the inflow valve .
as arising w R wat er suppl yi ng

Embodiment 7

In the aforementioned embodiments, the water supply path 63
is utilized as sealing means for sealably isolating the ice
making compartment 52 from the refrigerating compartment 51.
In contrast with them, this embodiment is intended to utilize
the fitting region where the cap 70 is fitted into the water ..
supply path 63 as illustrated in Fig. 11. Specifically,
referring to Fig. 11, an annular cap sealing rib 95 extending
dowpward of the cap 70 is fitted into a water supply path
sealing rib 94 extending upward of the water supply path 63
when the cap 70 and the water supply path 63 are assembled with
each other by fitting the former into the latter.

[0053] |

With this construction, since_the water supply path sealing
rib 94 is loaded with the déad weight of the whole waﬁer tank
assembly 58 inclusive of the cap 70, there does not arise a
malfunction that cold air leaks from the water supplying
apparatus. In other words, water.flows through the water
supply path 63 without an occurrence of leakage of the cold
air. When the cap 70 is dimensioned to have a thickness t,
much larger than a thickness t, of ;he water tank 59, it is
assured that the cap 70 can be kept flat no matter how the
water tank 59 is distorted. In addition, since the water tank

assembly 58 is heavy, there does not arise a malfunction that

ve

an annular gap appears between the water supply path sealing



apparatus as di scussed ahove. -12- The ceiling plate_of the inner case
may be ‘inclined such that: its hei ght |ncreases tomard the air vent.

L Rl TEESRATG ity e P o e IlllHIlIlﬁlI

such that its height gradually
rib ‘94 and the cap sealing rib 95 due to the heavy dead weight
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of the water tank assembly 58 itself irrespective of whether
the tank 59 is filled with water or not. As shown in Fig.
11(b), it is recommendable that an annular packing 102.is
fitted onto the water supply path sealing rib 94 in order to
exhibit an additional sealing effect with the packing 102.
Obviously, an annular packing (not shown) g gimilar to the
packing 102 may be fitted onto the cap sealing_tib 95 for the
same purpose.

[0054]
Embodiment 8

In the aforementioned embodiments as shown in Fig. 8 to
Fig. 10, one end of the flexible conical member 90 molded of a
rubber is fitted to a part of the open type water supply path
63. Fig. 12 lllustrates an embodiment whereln the conical
member 90 is fitted to another member. Speoifically, as shown
in the drawing, a cleaning tray 91 having the substantially
same configuration as that of the open type water supply path
63 is placed on the water supply path 63, and one end of the
flexible conical member 90 is fitted to the cleaning tray 91.

[0055]

With this construction, since the flexible conical member
90 is fitted to the cleaning tray 91 but not to the water
supply path 63, as water flows out of the water tank assembly

58, it passes by the conical member 90 and flows along the

P

cleaning tray 91 to reach the ice making compartment 52 without



i ncreases toward the air vent, no air remains bel?ggiaﬁ;ﬁEL%ng_pLaLe of
the inner case after the:neasuring chanmber is fill ' e water which
has -been introduced thereinto through the inflow hole. Thiig.s B laced

suppl ying can be achieved at a constant rate at aIITg . ' vent.

hol e may be designed in the formof a gygsi ndrical air m“‘m upri ght
fromthe upper case. Wth such arrangenent., since the » ng hol e on
the ceiling plate of the upper case is designed in the formof a

aﬁy'entrance of the water in the solenoid 57 and the open type

water supply path 63. Thus, this embodiment is preferably

employable not only from the viewpoint of quality of a product

of ice but also from the viewpoint of a sanitary engineeringQ
[0056] |

Embodiment 9

In the aforementioned embodiments, it is not detected

24

whether water is present in the water tank assembly 58 or not.
Fig. 13 illustrates an embodiment wherein water absence
detecting means is arranged in the water tank assembly 58. As
shown in the drawing, a water abseﬁce detecting case 96 is
firmly placed on the cap 70, and a plurélity of inflow/outflow
holes 100 are formed through the water absence-deteéting.case o
96 at the upper part as well as the lower part of the latter.-
A water absence detecting ball 97_having a magnet incorporated
therein is received in the'wéﬁer absence detecting case 96 such
that it can be displaced in the upward/downwa¥d direction as
seen in the drawing. A lead switch 99 is attéched to the water
supply path 63 at the lower positioﬁ located opposite to the
magnet 98.

[0057]

With this construction, when water is temporarily absent in
the cap 70, the water absence detecting ball 97 is.lowered in
excess of a predetermined lower .position, causing the lead

switch 99 to be turned on. On receipt of a signal from the

e

lead switch 99, the cap 70 is immediately supplied with water



cylindrical air vent standing upright thereform all—wa

permeat e t hrough the water cleaning filter. Thus, the\Mg [

apparatus can exhibit an excellent water cleaning eff
Enbodi nents of the present invention will now be descri
exanpl &, and with reference to Fig.1 to Fig.19 of the

dr awi ngs,

in which ;- - 37 -

sp.ihat the lead switch 99 is turned off because the water
absence detecting ball 97 is raised up by the action of
buoyancy. However, when water completely disappears from the
interior of thé cap 70 for some reason, the lead switch 99 is
turned off for a longer time. In these circumstances, a
controller (not shown) in the control base board 76 determines
that no water is present iﬁ the water tank assembly 58 when the
lead switch 99 is turned off for a time longer than a
predetermined time (t).

(0058]

Fig. 14 is a schematic illustrative view which sho&s a
wiring system for the water supplying apparatus, and Fig. 15 is -
a diagram which shows‘several timing charts. Referring to Fig.
14, the lead sﬁitch 99 and a light emitting diode 101 adapted
to be illuminated for indicatinglg command of water Supply are
electrically connected to tﬁe control base board 76, and when
the controller determines that no water is present in the water
tank assembly 58, the light emitting diode 101 is illuminated
(the position where the water supplying apparatus is disposed
is not shown in the drawing).

[0059]

Embodiment 10

Next, a tenth embodiment of the present invention will be
described below with reference to Fig. 16. As shown in the
drawing, a water tank assembly 58 inclusive of a measuring unit

60 and a water supply path 63 inclusive of a solenoid 57 and a



-13- Fig. 1 is a whole front view of a refrigerator includin

suppl yi ng apparatus for=an automatic ice machine constructed accordln
first enmbodi nent of the present invention. Fig. 2 ShOV\Sﬂlb ‘ﬁ‘e naI

Vi ews [he whol e structure as well as the detail ed struct
supplying - 38

cénical'member 61 are arranged in the water supply tank corner
54, and the solenoid 57 is disposed outside of the water supply
path 63. 'An actuating shaft 161 of the solenoid 57 extends
through a wall of the water supply path 63 until it is exposed
to the interior of the water supply path 63. The conical
member 61 is attached to the foremost end of the actuating
shaft 161. An ice making tray 56 is di§%gsed in the ice making
compartment 52 at the posiﬁion located below the water supply
path.63. The water tank assembly 58 and the measuring unit 60
are placed on a cap 70 having an outflow hole 67 formed
thereon. In addition, the water supplying apparatus includes
an inner case 71‘having an inflow hole 65 formed thereon and
including a measuring chamber 64 and a cylindrical air vent 74,
an inflow valve seat 177 molded df an elastic material such as
a rubﬁer or the like and adapted to be fitted into the inflow
hole 65, an upper case 72 iﬂéluding a water cleaning filter 73
and having an air vent hole 170 formed on a ceiling plate
theréof, and ‘a éooperating shaft 69 slidably displaceable in
the upward/downward direction. A circular disc 173 is made
integral with the cooperating shaft 69 at the intermediate
position.of the latter, an outflow valve 174 adapted to close
an outflow hole 67 therewith is disposed below the circular
disc 173, and moreover, a spring 75 is disposed below the
outflow valve 174 in such a manner that the cooperating shaft
. 69 is located in vertical alignment with the actuating shaft

161 of the solenoid 57 along a common axis. While no force is



appar-atus for an automatic ice machi ne constructed according to the first
enbodirent of the present invention. Fig. 3-is a scﬁgﬁﬁfrz—%TEETEF_‘—“
control section for the water supplying apparatus forihnsm£UQﬁBw‘keﬁ&h
machi ne constructed according to a second enbodlnent

i nventfon. Fig. 4 shows byway of timng cggarts a rmde W
wat er suppl yi ng apparatus for an automafi¢’ice machi ne cons

according to the second enbodi nent of the present

t he

é?efted on the cooperating shaft 69 from below, the circular
disc 173 is lowered-by the resilient force of the spring 75 so
that the inflow hole 65 is opened but the outflow hole 67 is
closed with the outflow valve 174. When the solenoid 57
disposed outside of .the water supply path 63 is activated, the
conical member 61 is displaced in the upward direction and the
cooperatlng shaft 69 Js then raised up by the conical member 61
from below. While the cooperating shaft 69 is ralsed up by the
force given the conical valve 61 from below, the spring 75 is
contracted and the ciréﬁlar disc 173 is raised up to come in
close contact with the inflow valve seat 177 so as to close the
inflow hole 65 with the inflow val&e seat 177 while the outflow
hole 67 is kept opened. The upper case 72 is fixedly secured |
to the intermediate case 71 by tightening screws or by fitting
the férmer onto the latter, and _the intermediate case 71 is
fixedly secured to the cap ;0 by tightening screws.
[0060] |
Next, a mode of operation of the water supplying apparatus
constructed in the aforementioned manner will be described
below. While the solenoid 57 is not activated, the conical
member 61 is lowered, the spring 75 is caused to fully expand,
and the cooperating shaft is also lowered. Since the inflow
hole 65 is kept opened at this time, water flows in the upper
case 72 through the water cleaning filter 73, and subsequently,
. it flows in the measuring chamber 64 through the inflow hole 65

until the measuring chamber 64 is filled with water, because



invention. Fig. 5 is a fragmentary sectional view of a water supplying
apparatus for an autona??c i ce nmachi ne. constructed-aeaaLdL~g_£9_§_£E%Ld
embodi ment of the present invention. Fig. 6 is a fragnentary section Vi ew
of the water supplying apparatus for an autonmatic ice® iHaeBen Redidclict ed
accordiing to the third enbodi nrent of the present inve arIy
showing a nodified state of the water su@plying appar: n”m’

tﬁe'outflow hole 67 is closed with the qutflow valve 174. At
this time, the air vent 74 assures that water is smoothly
introduced into the measuring chamber 64 through the inflow
hole 65. Next, when the solenoid 57 is activated;.the conical
member 61 is raised up and the cooperating shaft 69 is aiso
raised up in operative association with the conical member 61.
Thus, the circular disc 173 is brought in close contact with
the inflow valve seat 177 to close the inflow hole 65 with the
circular disc 173, and the outflow hole 67 is opened. This
causes the water stored in the measuring cﬁamber 64 to be
'dischérged through the ocutflow hole 67 but ho water is suppiied
'from the water tank 69'at this time. For this reason, a
predetermined quantity of water stored only in the measuring.
chamber 64 is delivered to the ice making tray 56 via the water
supply path 63. In other words,-cdnstant water supplying is
achieved at a predetermined.rate. Since the inflow valve seat
177 is molded of an elastic material, when the circular disc
173 is brought'in close contact with the inflow valve seat 177
in the course of a working stroke of the actu;ting shaft 161 of
the solenoid 57, the inflow valve seat 177 .is'elastically
deformed, enabling the actuating shaft 161 of the solenoid 57
to be raised up by a distance corresponding to a specified
working stroke thereof not only without any generation of
 vibration and unpleasant groaning sound but also without an

occurrence of leakage of water from the measuring chamber 64.

Since water is supplied only from the completely closed water



-14- -Fig. 7 is a fragnentary sectional view of a wathe%swﬁ%—yﬂ—ﬁg—appal;atus

for arm automatic ice n&chine constructed according tq, Sﬂw é
of the present invention. Fig. 8 is a fragnmentary sec 5 mater
suppl yi ng apparat us for an automatic ice nmachi ne const; %m m ng to

-1 -

téni assembly 58 without any exposure to the environmental air
.during water supplying, few bacillus floating in the air is.
adsorptiveiy included in the supplied water. As a resﬁlt, fe&
growth of bacillus is recc_:gnized with the supplied water, -
whereby soaking of a foodstuff with certain odor via the
supplied water to be frozen can be prevented.

An air vent hole 170 formed through the uppeg.case 72 is
intended to vent thé air in the upper case 72 therethrough.
Since a certain quantity of air reméins_in the upper case 72
and the measuring chamber 64 after the cap 70 is fitted to the
water tank assembly 58 which in turn is filled with.water,afhe
remaining air is vented to the water tank 59 through the air
vent hole 170 in order to assure that the water stored in the
water tank 59 is smoothly introduced into the upper case 72
through the water cleaning filtex 73.

[0061] ‘

Embodiment 11

In the preceding embodiment, the inflow valve seat 177 is
disposed on the inflow hole 65 side of the inner case 71. Figqg.
17 illustrates an embodiment wherein the inflow valve seat 177
is integrated with the outflow valve 174.

In the drawing, reference numeral ;78 designates an
lnflow/outflow valve which is molded of an elastic material
such as a rubber or the llke The inflow/outflow valve 178 is

fitted onto a cooperating shaft 69. As the cooperating shaft

ve

69 is slidably displaced in the upward/downward direction, the



a fif4h enbodi nent of the present invention. Fig. 9 is a fragnentary
sectional view of a wat.ef suppl yi ng apparatus for anaﬂﬁxﬁﬁ&lﬁkB&ﬁR I ne

constructed according to a sixth enbodi ment of the presEﬂluH'm F
r
odr e of th

10 is a fragnentary sectional view of the water supplyi
autQmatic ice machi ne constructed accordyng to the sixt

present invention, particularly show ng a.nodified state of the mater
suppl yi ng appar at us. :

iﬁfiow hole 65 is closed but the outflow valve 67 is opened and
vice versa. With this construction, the same functional effect
as that in the tenth embodiment is obtainable with the water
supplying apparatus. Thus, the water sﬁpplying apparatus can
be fabricated with a reduced number of components at an
inexpensive cost without any possibility that water leaké from
the ipflow valve seat 177 due to incorrect . fitting of the
latter whiéh may occur in the fifth_embodiment.

[0062]
Embodiment 12

In each of the tenth and eleventh embodiments, since the
ceiling plate of the inner case 71 is designéd to be flat, sonme
amount of air is liable to femain in the form of air bubbles in
the space below the ceiling plate of the inner case 71, causing
a quantity of water stored in the:measuring chamber 64 to
readily fluctuate. To cope.with the foregoing malfunction, a
meésure is taken according to a twelfth embodiment of the
present invention as illustrated in Fig. 18. As shown in the
drawing, in this embodiment, an inclined ceiling plate 179 of
which height increases toward the air vent 74 is substituted
for the flat «ceiling plate in each of the preceding
embodiments. With this construction, all the air bubbles
remaining below the inclined ceiling plate 179 are collected in
the air vent 74 and then discharged to the water tank 69

through the air vent 74. Thus, the measuring chamber 64 is

o



Fig. -11 is a fragmentary sectional view of a water supplying apparatus
for an-automatic ice nmathine constructed accordi ng-to—a-seventh enbodi nent
of the present invention. Fig. 12 is a whole sectional view of a water

suppl yi ng apparatus for an automatic ice nachi ne con%l Bﬂﬁmﬂb to
an eighth enbodi nrent of the present invention. Fig. ar
sectional view of a water supplying apparaidus for an Chl ne

constructed according.to a ninth enbodi mrent of the present |nvent|on

fﬁliy filled with water without any remaining éir, resulting in

water supplying being achieved at a constant rate at all times.
[0063]

Embodiment 13

In each of the tenth, eleventh and twelfth embodiments, the
air vent hole 170 is formed through fhe ceiling plate of the
upper case 72 so as to alldw the air remaining in the upper
case 72 to be vented therethrough. with this construction,
since all the water stored in the water tank 59 does not
permeate through the water cleaning filter 73 but a part of the
water enters the upper case 72 through the air vent hole 1io to
reach the measuriﬁg chamber 64, there arises a malfunction that
the wéﬁer cleaning filter 73 can not fully exhibit its own
functional effect. To cope with the foregoing'malfunction, a
measure is taken according ﬁo a_ thirteen embodiment Qf the
present invention as illustéated in Fig. 13.

In the drawing, referénce numeral 170 designates a
cylindrical air vent which stands upright from the ceiling
plate of the uppér case 72. Since the air bent l7h is
dimensioned to have a height higher than the surface level of
water in the water tank 59, all the water in the watér tank 59
is caused to permeate through the water. cleaning filter 73.
This makes it possible for the water cleaning filter 73 to
fully exhibit its water filtering capability.

. [0064].

(ADVANTAGEOUS EFFECTS OF THE INVENTION]



Fig. 44 is a schematic view of a controlling section fer—the water
suppl yt ng apparatus for:an automatic ice machine construct ﬁﬁ'ﬁ;@l ng to

t he ‘ninth enbodi ment of 't he present invention. ig. 15
shows by way of timng charts a node of operation ““\‘\““

. ‘The water supplying apparatus for an automatic ice machine
arranged in'an ice making compartment to supply water onto an
ice making tray in the ice making compartment.as definéd-by
claim 1 of the claim clause includes as essential components a
water tank disposed in an accommodating chamber different from
the ice making compartment and located above the latter with a
measuring  unit incorporated therein, theg.measuring unit
including a valve assembly compiising an inflow valve and an
outflow valve corresponding to an inflow hole and an outflow
hole in such a manner as to close the outflow valve at the time
of water inflow and close the inflow valve at the time of Qater
outflow, and driving means disposed below the water tank for
driving the valve unit in order to open the inflow valve and
close the outflow valve when the water stored in a measuring
chamber of the measuring -unit is supplied onto the ice making
tray in the ice making compaétment, the driving means including
sealing means adapted to come in contact with the valve
assembly in the vicinity of the driving means so as to prevent
the driving means from being wetted with water. therefrom.
Specifically, when the water in the water tank is introduced
into the measuring chamber, the outflow valve is closed while
the inflow valve is opened, and when the water in the measuring
chamber is discharged therefrom, the inflow valve is closed
while the outflow valve is opened. Since the measuring chamber

is received in the completely closed water tank, there does not

ve

arise a malfunction that various kinds of bacilli floating in



of the water supplying apparatus for an automatic ice machi ne constructed
accordirng to the ninth:enbodi nent of the present invention. Fig. 16 shows
by way of sectional views the whole structure as welhhaSh&ﬂﬂhsB&mamlﬁﬂd

structure of a water supplying apparatus for an auto

constructed according to a tenth enbodi nent of the pre Fig.
17 shows by way of sectional viewthe degglled structure

suppl yi ng apparatus for an automatic ice

tﬁe‘air are adsorptively included in the water.stored in the
measuring chamber. With this construction, there is few
possibility that the water tank and other components are coated
with a film or layer of slime and a sanitary quality of water
in the water tank is degraded. In addition, cleaning énd
maintenance services can easily be conducted for the water
supplyiﬁg apparatus.

(0065]

The water supplying apparatus for an automatic ice machine
arranged in an ice making compartment to supply water onto an
ice making tray in the ice making compartment as defined by
claim 2 of the claim clause includes as essenﬁial components a
measuring unit disposed in an accommodating chamber different
from the ice making compartment and located above the latter,

' the measuring unit including a valve assembly comprising an
inflow valve and an outflow.valve Eorresponding to an inflow
hole and an outflow hole in such a manner as to close the
outflow valve at the time of water inflow and close the inflow
valve at the time of water outflow, a water tank, and driving
means disposed below the water tank for driving the valve
assembly in order to close the inflow valve and open the
outflow valve when the water stored in a measuring chamber of

- the measuring unit is supplied onto the ice making tray in the
ice making compartment, wherein a door switch mounted on a door

of a refrigerator is opened or closed in operative association

with the driving means such that the outflow valve is closed



machi me constructed accarding to an el eventh enbodi nent.of the present
I nventiron. Fig. 18 shows:'by way of sectional view the detailed structure of

a water supplying apparatus for an automatic ice Mmachhisheaidhs iRl ﬂah
shows

according to a twelfth enbodi mrent of the present inve '
by way of sectional view the detailed structure of a M Hﬂ |
apparatus for an autonmatic ice machi ne codét+ucted acc _
thirteenth enbodi nent of the B

wﬁeﬁ the door is opened. With this construction, safety of the
water supplying apparatus can be improved. 1In addition, there
does not arise a malfunction that the water tank is daméged.or
injured due to incorrect removal of the water tank.from the
water tank accommodating chamber.-

[0066])

The water supplying apparatus for an automatic ice machine
arranged in an ice making compartment to supply water onto an
ice making tray in the ice making compartment as defined by
claim 3 of the claim clause includes as essential components a
measuring unit disposed in an accommodating chamber diffefeht
from the ice making compartment and located above the latter,
the measuring unit including a valve assembly comprising an
inflow valve and an outflow valve corresponding to an inflbw
hole and an outflow hole in such a manner as to close the
outflow valve at the time of water inflow and close the inflow
valve at the time of water outflow, a water tank, and driving
means disposed for driving the valve assembly in. order to
supply the water in a measuring chamber of the measuring unit
through the outflow hole by opening the latter, wherein a water
supply path extending from the accommodating chamber to the ice
making tray is designed in the form of an open type water
supply path of which outlet port is opened or closed by a float
valve. With this construction, water supplying can be achieved

without an occurrence of leakage of cold air from the region

between the ice making compartment and the refrigerating



present invention. Fig.. 20 is a sectional view of a conventional ice
nmechine. Fig. 21 is a sectional view of another conventional ice machine.
- 16 - A first enbodi nent of the present invention %i'shhe@ﬁ{asBeenRerlaced

bt
céméartment not only in case that the water supplying apparatus

is positionally offset from the ice making tray as seen in the
horizontal direction but also in case that it is practically
difficult to extend a water'supply pipe around the water sﬁpply
apparatus and other components as desired. |

[(0067]

The water supplying apparatus for an automtstic ice machine
as defined by claim 4 is improvably modified from the water
supplying apparatus as defined by claim 'l of the claim clause
in such a manner that the driving means for driving the wvalve
assembly is dislocated in the horizontal direction so that'the
outflow hole is opened or closed via a connecting mechanism
with the aid of the driving means adapted to be activated in
the upward/downward direction. With this construction, there
is few possibility that. water drops enter a solenoid
constituting the driving mea;s. Thus, reliability of the water
supplying apparatus can be improved.

{0068]

The water supplying apparatus for an automatic ice machine
arranged in an ice making compartment to supply water onto an
ice making tray in the ice making compartment as defined by
claim 5 of the claims clause includes as essential components
a water tank disposed in an accommodating chamber different
from the ice making compartment and located above the latter

with a measuring unit incorporated therein, the measuring unit

e

~including a valve assembly comprising an inflow valve and an



described below with reference to Fig. 1 and Fig. 2. In_Fig. 1, reference
nuner al- 51 designates a .refrigerating conpartnent, aﬁd‘?é?é?éﬁﬁé-ﬁﬁﬁé?g] 52
desi-gnates an ice nmaking conpartnment. A door switch 63, gwgqﬁpﬁéﬁﬁ edl
partition plate 62 interposed between the refrlgeratln 1 and
the ice nmaking conpartnent. |n addition, a water suppﬂz\ml‘ 54 i's
dlsposed at the |ower stage of the refr+gmrat|ng conpar an ice
machi ne 55 is disposed in the ice making conpartnment 52.

o#tflow-valve corresponding to an inflow hole and an outflow
hole in such a manner as to close the outflow valve at the time
of water inflow and close the inflow valve at the time of water
outflow, and driving means disposed below the water tank for
driving in order to open the outflow valve and close the inflow
valve when the water stored in a measuring chamber of the
measuring unit is supplied onto the ice making tray in the ice
making compartment through the outflow hole by opening the
latter, wherein a flexible Imember molded of a rubber and
adapted to be displaced in operative association with the
driving means is fltted to a part of an open type water supply
path extending from the accommodating chamber to the ice making
compartment. With this construction, since the solenoid
constituting the driving means is sealably isolated from the
open type water supply path via_the rubber of the flexible
member. Thus, there is no-possibility that water enters the
solenocid for the driving means, reéulting in the solenoid
failing to be correctly activated.

[(0069]

The water supplying apparatus for an automatic ice machine
as defined by claim 6 is improvably modified from the water
supplying apparatus as defined by claim S5 of the claim clause
in such a manner that a water reservoir is disposed at the
intermediate part of the water supplying path extending from

the accommodating chamber to the ice making tray. This

e

construction can prevent not only leakage of cold air from the



Referring to Fig. 2, a water supply path 63 including a.water assenbly
58 having a measuring unit 60 incorporated therein, a solenoid 57 and a
conical nenber 61 is arranged in the water suppl yrhggﬁaaﬁnasBAmKﬁﬁﬁeéol enoi d

57 serves as driving nmeans and it is |ocated outsi r supply
h the wall
. e water supply path

path 63 in such a manner that its actuating shaft .
for the water supply path 63 to enter thé9jﬂterior

63 while it is displaceable in the upward/ downward direction. The coni cal
menber 61 is attached to the forenost

wétér supplying apparatus but also growth of a frost around the
water supplying apparatus.

[0070]

The water supplying apparatus for an automatic ice machine
as defined by claim 7 is improvably modified from the water
sgpplying apparatus as defined by ciaim 5 of the claim clause
in such a manner that the méasuring chamber or the water tank
is sealably fitted to the open type water supply path. This
construction can prevent not only leakagé of cold air from the
water supplying apparatus but also growth of a frost around the
same because the open type water supply path is broughﬁ in
sealable contact with the water tank via the.measuring chamber.

[0071]

The water supplying apparatus for an automatic ice machine
as defined by claim 8 is improvably modified from the water
supplying apparatus as defiﬁed by claim 5 of the claim clause
in such a manner that a cleaning tray having the substantially
same configuration as that of the openltype water supply path
is placed on the latter in the sealable fitting relationship.
The arrangement of the cleaning tray having the substantially
same configuration as thgt of the water supply path assures
that cleaﬁability of the open type water supply path can be
improved. |

[0072]

The water supplying apparatus for an automatic ice machine

ve

as defined by claim 9 is improvably modified from the water



end of the actuating shaft of the solenoid 57 to serve_as_igéLLﬂg_ggggib
and it is nolded of a s#iicone based material. Further, the conica
61 i's located in vertical alignment with the | ower endThisSSheet GaHE|
shaft 69 in the coaxial-.. relationship. An ice making osed
bel qw the water supply path 63 in the ice nmaki ng conpar Mﬂl ﬂp

- 80 =

s#pélying apparatus as defined by claim 5 of the claim clause
in such a manner that a magnetic member is displaceably
received in the measuring chamber of the water tank. With this
construction, while a lead switch is turned on for a time
longer than a predetermined one, it can be detected that no
water is present in the measuring chamber at present.

[0073] g

The water supplying apparatus for an automatic ice machine
arranged in an ice making compartment to supply water onto an
ice making tray in the ice making compartment as defined by
claim 10 of the claim clause includes as essential componénts
a water tank assembly disposed in an accommodating chamber
different from the ice making compartment and located above the
latter with a measuring unit incorporated therein, the
measuring unit including a valve assembly comprising an inflow
valve and an outfléw valve-in such a manner as to close the
outflow valve at the time of water infibw-and close the inflow
valve ét the time of wa;er outflow, driving means disposed
below the water tank for ariving the valve assembly in order to
open the outflow and open the inflow valve when the water
stored in the measuring chamber is supplied onto the ice making
tray in the ice making compartment through the outflow hole by
opening the latter, a cap having the outflow hole formed
thereon, an inner case having the measuring chamber threadably

secured thereto, the inflow hole formed thereon and a

ow

cylindrical air vent standing upright therefrom, an upper case



-17 -*water tank assenbly 68 is conposed of a water tank 59 and a cap

having'the neasuring unit 60 incorporated therein. HM%SMHuﬂwﬁ

i ncl'ludes an inner case 71 having an outflow hole 67, and
an air venting hole 74 formed thereon, an upper case 72 ’ active
carhon 73 and an inflow val ve 66 dlsposed in the inner

inflow hole 65 side so as to allow the Fn¥1ew hole 65 to be closed with the

i nfl ow val ve 66. An outfl ow val ve 68 adaptéd to cl ose

_fitﬁed to the inner case on the inflow hole side of the inner
case and including the inflow valve molded of an elastic
material such as a rubber or the like, an air venting hole
formed at the upper part of the inner case and a water cleaning
filter secured thereto, aﬁd a coope;ating shaft held by the cap
and the upper case to open and close the inflow. hole and.phe
ogtflow hole by slidablé displacement thereof iq}fthe
upward/downward direction, the coopefating shaft including the
outflow valve molded of an elastic material such as a rubber or
the like. This construction assures that various kinds of
bacilli floating in the air are not adsorptively include& in
water while preventing not only deposition of a film or layer
of slime on the water tank assembly and other components but
also deterioration of a sanitary quality of water. In
addition, the foregoing construction can prevent foodstuff and
water from being soaked with-unpleasant odor. Since the water
supplying apparats is driven by activating the solenoid, no
pumping sound is generated by the water supplying apparatus in
contrast with the conventional water supplying apparatus.
Further, since the inflow valve and the outflow valve are
molded of an elastic material such as a rubber or the like, a
magnitude of sound generated at the time of opening and closing
of both the valves can be reduced while only low noisy sound is
generated by them at that time. Another advantageous effects

are that water leakage can reliably be prevented, and moreover,

v



the outflow hole 67 therewith, a cooperating shaft 69 far integrating both
the valves 66 and 68 w.t:h each other and a spring 75 |l eocated-oen—an—

ext ensi on of the cooperating shaft 69 on the outflow val ve 67 _side. gg _
n the

arranged on the outflow hole 67 side. Wile any forcdhjsShepkias

cooperating shaft 69 from below, both the inflow val ve ﬁ flow
valve 68 are |lowered by the resilient for&& -of the spr il t he
inflow hole 65 is kept opened but the outflow hole 67 is closed with the
outfl ow val ve 68. Wen the sol enoid 57

wétér supplying can be achieved at a constant rate with the
water supplying apparatué.

[0074]

The water supplying apparatus for an automatic ice machine
arranged in an ice making compartment to supply water onto an
ice making tray in the ice making compartment as defined by
claim 11 of the claim clause includes as essential componeg;é
a water tank assembly disposed in an accommodating chamber
different from the ice making compartment and located above the
latter with a measuring unit incorporated therein, the
measuring unit including a. valve assembly in the form of an
inflow/ outflow valve in such a manner as to close an outflow .
valve at the time of water inflow and close an inflow valve at
the time of water outflow, driving means disposed below the
water tank for actuating the inflow/outflow valve in order to
close the outflow hole and.close the inflow wvalve when the
water stored in the measuring chamber is supplied onto the ice
making tray in the ice making compartment through the outflow
hole by opening the latter, a cap having the outflow hole
formed thereon, an inner case having the cap threadably secured
thereto, the inflow hole formed thereon and a cylindrical air
vent standing upright therefrom, an upper case disposed above
the inner case, an air venting hole formed thereon and a water
cleaning filter secured thereto, and a cooperating shaft held
by the cap and the upper case so as to allow it to be slidably

displaced in the upward/downward direction, wherein the



di sposed outside of the water supply path 63 is actlvated t he conlcal

menmber ‘61 i s di splaced st the upward direction so that the coo

coni cal nenber 61 is exerted on the cooperating shaft
spring 75 is contracted and both the inflow valve 66 a

acedp o

valve

shaft 69 is upwardly thrust from bel ow. Wile the formgwg&ﬁq

68 are raised up, whereby the inflow hol-e-@3+s closed
val ve 66 but the outflow hole 67 is kept opened. The upper

ve

o#tf;dw/inflow valve firmly fitted onto the cooperating shaft
is molded of an elastic material such as a rubber or the like
in order to open or close the inflow hole and the outflow hole
by slidable displacement thereof in the upward/downward
direction. =~ With this construction, in addition to the
advantageous effects obtainable with the water supplying
apparatus as defined bysgdaim 10 of the claim clause, another
advantageous effects are that the water supplying apparatus can
be fabricated with a reduced number of components at an
inexpensive cost, and moreover, water leakage attributable to
incorrect mounting of the inflow/outflow valve can' be
prevented.

[0075]

The water supplying apparatus for an automatic ice machine
as.defined by claim 12 is improvably modified from the water

supplying apparatus as defined by claim 10 or claim 11 of the

claim clause in such a manner that the ceiling plate of the

inner case is inclined such that'its height gradually increases
toward an air vent. This construction can prevent air from
remaining below the ceiling plate when water is introduced into
the measuring chamber through the inflow hole. Consequently,
water supplying can be achieved at a constant rate with the
water supplying apparatus.

[(0075)

The water supplying apparatus for an automatic ice machine

as defined by claim 13 is improvably modified from the water



case Y2 is fixedly secured to the inner case 71 by tightening screws oF‘by

fitting the forner
suppl yi ng appar at us constructed in the aforementioned
descri-bed below with reference to Fig.
the conical menber 61 is lowered. At t
spring 75 is caused to expand so as to all ow %he

i's not "activat ed,

1 and Fig. 2. Vhl

U

inte-sthe latter. Next, a node of op@hlaSheaﬂ{aQBeehh

l’

d 57

supplYLng apparatus as defined by claim 10 or claim 11 of the

claim clause in such a manner that an air venting hole is

designed in the form of a cylindrical air vent standing upright

from the inner case at a high height.

Wwith this construction, .

since when water in the water tank flows in the upper case, all

the water is caused to permeate through the water cleaning

filter, an excellent water cleaning effect can be obtained with.

the water supplying apparatus.

[EXPLANATION OF REFERENCE NUMERALS]

51
52
56
57
59
60
61
62
63
64
65
66
67
68
69
74
80
82

refrigerating compartment
ice making compartment

ice making tray

solenoid

tank

measuring mechanism
conical member -
door switch .
water supplying compartmeﬁt
measuring chamber

inflow hole

inflow valve

outflow hole

outflow valve

cooperating shaft

air vent

float

connecting rod



cooperation shaft 69 to.be lowered. Since the inflow hale 65 is kept
opened-at this tine, the.water stored in the water tank 59 perneates
t hr.ough the active carbon 73 to enter the upper case 7 2hisBRck: BARSEIUSHL) Y -
it enters the neasuring chanber 64 through the inflow houm )

t

since the outflow hole 67 is closed with the outflow val
measuring chanber 64 is fully filled wi+h5water. At.. t _ air
vent 74 permts water to snmoothly flow therethrough via the inflow hole 65.
Subsequently, when the solenoid 57 is activated, the

_éo‘ conical member molded of a rubber
91 cleaning tray

92 trap

g3 trap cover

94 water supply path sealing rib

95 cap sealing rib

96 water absence detecting case e
97 water absence detecting ball
98 magnet

99 lead switch
161 “actuating shaft

170 air venting ho;e
173 circular disq
174 outflow valQe
177 inflow valve _
178 outflow/inflow valve.

179 inclined surface

P



coni cal nenber 61 is upwardly displaced to come in contact with the
cooperating shaft 69 mhlch in turn is raised up untl|-TT‘TTﬁ+%%NJMﬂJijgi i's
closed with the inflow valve 66. Since the out fl ow hol ;64 1.5, opened at
this time, the water stored in the neasuring chanber 641,, =+ ; ed

t hrough the outflow hole 67 without any additional supp from
the water tank 69. Thus, since only the géter stored in
chanber 64 is caused to flowto the ice nmaking tray 56 via the wat er ‘supply
path 63, water supplying can be achieved at a constant

CLAIMS

1. A water supplylng apparatus for an automatlc ice
machlne arranged in an ice maklng compartment to supply water
onto annykce making tray in sald ice making compartment,
characterized in that said water supplying apparatus comprises
a water tank disposed in an accdmmodaﬁing chamber different
from said ice making compartment and located above the latter
with a measuring unit incorporated therein, said measuring'unit
including a valve assembly comprising an inflow valve and an
outflow valve corresponding to an inflow hole and an outflow
hole in such a manner as to close said outflow valve at the
time of water inflow and close said inflow valve at the time of
water inflow, and driving me;ns disposed below said water tank
for driving said valve assembly in order to open said outflow
valve and close said inflow valve when the water stored in a
measuring chamber of said measuring unit is supplied onto said
ice making tray in said ice making compartment, wherein said
driving means includes sealing means in the vicinity of said
driving means so as to prevent said driving means from being
wetted with the water stored in said waﬁer tank.

2. A water supplying apparatus for an automatic ice

machine arranged in an ice making compartment to supply water

.
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- 19.- rate but it can pot be achieved within a constant period of tine
because no ai'r venting-:hole is forned in connection vm%#%%#&rfnﬁ++1wv+nﬁ1?

67. -1 other words, although the outflow time fluctuates, %R&id
57 is activated for a long time, water supplylng can be
constant rate at all. H

- 57 -

oﬁté an ice making tray in said ice making compartment,
characterized in that said water supplying apparatus comprises
‘a measuring unit disposed in an accommodating chamber different
frqm_said ice making compartment and located above the latter
with a measuring unit incorporated therein, said measuring unit
includipg a valve assembly comprising an inflow valve and an
outflow valve corresponding to an inflow hole and an outflow
hole in such a manner as to close said outflow valve at the
time of water infléw and close said inflow valve at the time of
water outflow, a water tank, and driving means disposed for
driving said valve assembly to open said outflow valve.and
close said inflow valve when the water stored in a measuring
chamber of said measuring'unit'is supplied onto said ice making
tray in said ice making compartment, wherein a door switch
mouﬁted on a door of a refrigerator is opened or closed in
operative association with said driving means such that said
outflow valve is closed when said door is opened.

3. A water supplying apparatus for an automatic ice
machine arranged in an ice making compartment to supply water
onto an ice making tray in said ice making compartment,
characterized in that said water supplying apparatus comprises
a measuring unit disposed in an accommodating chamber different
from said ice making compartment and located above the latter,
said measuring unit including a valve assembly comprising an

inflow valve and an outflow valve corresponding to an inflow

ee

hole and an outflow hole in such a manner as to close said

RN O O



timed Since all water is supplied fromthe conpletely closed water tank 59
wi t hout any opportunity to be exposed to the enVIrOﬂﬂEﬁfa+—a+F——i8ML___

bacill-us floating in the air is adsorptively include m%h resultlng
in various kinds of bacilli failing to be grown in wa
since the cap 70 is dinensioned to have a | arge dianet Ilom1an

operator's hand to be put in the cap 70, $&e.interior- ank 59
can easily be cleaned with his hand. Further,

oﬁtflow~valve at the time of water inflow and close said inflow
valve at the time of water outflow, a water tank, and driving
means disposed for driving said valve assembly when the water
stored in a measuring chamber of said measuring unit is
supplied onto said ice making tray in said ice making
compartment through said outflow hole by opening the latter,
wherein a water supply path extend#rig from said accommodatihg
chamber to said ice making compartment is designed in the form '
of an open type water supply path of which outlet port is
opened or closed by a float valve.

L, A water supply apparatus for an autométic ice
machine as claimed in claim 1, characterized in that said
driving means for driving said valve assembly is dislocated in
the horizontél direction so that said outflow valve is'opened
~or closed in the upward/downward. direction via a connecting
mechanism.

5. A water supply apparatus for an automatic ice
machine arranged in an ice making comparfment to supply water
onto an ice making tray in said ice making compartment,
characterized in that said water supplying apparatus comprises
a water tank disposed in an accommodating chamber different
from said ice making compartment and located above the latter
with a measuring unit incorporated therein, said measuring unit
including a valve assembly comprising an inflﬁw valve and an

outflow valve corresponding to an inflow hole and an outflow

rx)

hole in such a manner as to close said outflow valve at the

* c L M S *




since the solenoid 57 having electrical connectian tao the outside is
arranged independent|y-of the water tank assenbly 68, it is possible to
freely take out the water tank assenbly 68 from t h&his Sheetdias Been Replacgor ner
54, Thus, cleaning and mai ntenance services can sily.
Since the conical nmenber 61 is nolded of a silicone il . there
is no possibility that water is introducggldnto the solenoid.57, and

nor eover, no noi sy sound is generated wherrthe conical nenber 61 is brought
im contact with the outflow

t?mé of water inflow and close said inflow valve at the time of
water outflow, and driving means disposed for opening said
outflow valve and closing said inflow valve when the water
stored in a measuring chamber of said measuring unit is
supplied onto said ice making tray in said ice making
compartment through said outflow hole.by_opening the latter,
whereinza flexible member molded of a rubber and adapted to be
displaced in operative association with séid driving means is
fitted to a part of an open type water supply path extending
from said accommodatiﬁg chamber to said ice making compartment.
6. A water supplying apparatus for an automatic ice
machine és claimed in claim 5, characterized in that a water
reservoir is disposed at the intermediate part of said water
supply path extending from said accommodating chamber to said
"ice making compartment so as to prevent cold air from leaking
therefrom. -

7. A water supplying apparatus for an autoﬁatic ice
machine as claimed in claim 5, characterized in that said
meésuring chamber or said water tank and said open type water
supply path are sealably arranged so as to prevent cold air
from leaking therefrom.

8. A water supply apparatus for an automatic ice
machine as claimed in claim 5, characterized in that a cleaning
tray having the substantially same configuration as that of

said open type water supply path is placed on said open type

rw

e



val ve. 68 via the cooperating shaft 69. Enbodi ment 2 Al theugh t he f+rst

to _t-he- case that the solenoid 57 is independently adﬂv
Flg 4 show a second enbodi nent wherein the solen0|d

enbodi rent of the present I nvention has been descri bed above mntg pect

operati've

v

- 60 -

w?tér supply path so that it is fitted to one end of said
flexible member molded of a rubber. |

9. A water supplying apparatus for an automatic ice
machine as claimed in claim 5, characterized in that a magnetic
member is displaceably received in said measuring chamber;

10. . A water supplying apparatus for an automatic ice
machine arranged in an iée making compartment to supply water
onto an ice making 'tray in said ice making compartment,
characterized in that said water suéplying apparatus comprises
a water tank assembly disposed in an accommodating chamber
different from said ice making compartment and located above
the latter with a measuring unit incorporated therein, said
measuring unit including a valve assembly coﬁprising an inflow
valve and an outflow valve in such a manner as to .
close an inflow hole and an outfléw hole a measuring chamber
incorporated therein so as'éo close said inflow va}ve at the
time of water outflow and close said outflow valve at the time
of water inflow, driving means disposed for opening said
outflow valve and close said inflow valve when the water stored
in a measuring chamber of said measuring unit onto said ice
making tray in said ice making compartment through said outflow
hole by opening the latter, a cap having said outflow hole
formed thereon, an inner case having said measuring chamber
threadably secured thereto, said inflow hole formed thereon and
a cylindrical air vent standing upright therefrom, an upper

case fitted to the inflow hole side of said inner case and

* ¢ L M s x



association with a door switch 62. Fig. 3is a schematic illustrative
Vi ew whi ch shows the arrangenent of the door switch 57 and Fig 4 is a
di agram whi ch shows timng charts. Referring to Fi dthis; h«aﬂ

i ncl udes a control base board 76 to which the soleno door
switch 61 are electrically connected. On the other base
board 76 is electrically connected to a pober- source 77 for the purpose of
power supply. As shown in Fig. 4, the timng relationship is determ ned
such that when a water supply start

iociuding said inflow valve molded of an elastic material such
as a rubber or the like,.an air venting hole formed at the
upper part of said inner case and a water cleaning filter
secured thereto, and a cooperating shaft held by said cap and
said upper case to open and close said inflow hole and said
outflow hole by slidable displacement the}eof in the
upward/downward direction, saig;:cooperating shaft including
said outflow valve molded of an elastic material such as a
rubber or the like.
11. A water supplying apparatus for an automatic ice
machine arranged in an ice making compartment to supply Qater
onto aﬁ ice making tray in said ice making compartment,
charecterized in that said water supplying apparatus comprises
a water tank assembly disposed in an accommodating chamber
different from said ice making compartment and located above
the latterlwith a measurino unit incorporated therein, said
measuring unit including an outflow/inflow valve for closing an
inflow hole and an outflow hole therewith in such a manner as
" to close an outflow valve of said inflow/outflow valve at the
time of water inflow and close an inflow valve of the same at
the time of water outflow, driving means disposed for opening
said outflow valve and closing said inflow valve when the water
stored in said measuring chamber is supplied onto said ice
making tray in said ice making compartment through said outflow

hole by opening the latter, a cap having said outflow hole

ee

formed thereon, an inner case having said cap threadably
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signal is outputted froamthe control base board 76, .t he bU|C| d
turned on for _a prede{ern1ned time, and subsequentl ' turned off
when the door switch 62 is opened. It is assuned that mh
Is activated, a door (not shown) is opened so as to take
assenbly 58 fron1the wat er supply tank corner 54. PrOV|d
solenoid 57 is turned on and a conical +égber 61 is raised up at thIS tlne
there is a possibility that a cap 70 or '

secdred thereto, said inflow hole formed thereon and a
cylindrical air vent standing upright therefrom, and an upper
case disposed above said inner case and having an air venting
hole formed thereon and a water cleaning filter eecured
thereco, and a cooperating shaft held by said cap and said‘
upper case so as to allow it to be slidably displaced in the
upward/downward direction, wherein said inflow/ocutflow valve
fitted onto said cooperating shaft is molded of an elastic
material such as a rubber or the like in order to open or close
said inflow hole and said outflow hole by slidable displacement
thereof in the upward/downward direction. |

12. A water supplying apparatus for an automatic ice
machine as claimed in claim 10 or-claim 11, characterized in
that the ceiling plate of said inner case is inclined such that
its height increases toward said air vent.

13. ’ A water supplying apparatus for an automatic ice
machine as claimed in claim 10 or claim 11, characterized in
that said air vent hole is designed in the form of a
cylindrical air vent standing upright from said upper case.
14. A water supplying apparatus substantially as herein described
with reference to figures 1 to 4, 5 and 6, 7, 8, 9 and 10, 11, 12, 13 to iS,

16, 17, 18 or 19 of the accompanying drawings.
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the conical nenber 61 is damaged or an actuation sha#F:€¥:¥§€:§8;énord'57

defl egts due to the contact of the conical nenber th t
Fbwevgf since the door ‘switch 62 is -21 - actuateah? he mwd
associ-ation with the solenoid 57 via the door, when th | t he
coni cal nmenber 61 is

- 63 -

ABSTRACT

WATER SUPPLYING APPARATUS FOR AN AUTOMATIC ICE MACHINE

A water supplying apparatus for an automatic ice machine disposed in
an ice making compartment 52 supplies water to an ice making tray 56 in the
ice making compartment 52. The water supply appabatus comprises a water
tank 59 disposed in an accommodating chamber different from the ice maki'%%t
compartment 52 and located above the latter with a measuring unit 60
incorporated therein. The measuring unit 60 includes a valve assembly
comprising an inflow valve 66 and an outflow valve 68 arranged to close an
outflow hole 67 at a time when water flows in and close the inflow valve 66
at a time when water flows out; éndﬁdriving means 57 disposed below the
water tank 59 to drive the valve assembly in order to.open the outflow valve
68 and close the inflow valve 66 when the water stored in a measuring
chamber of the measuring mechanism is supplied to the ice making tray in the
ice making comprartment. The driving means may include sealing means 61
adapted to come in contact with the valve assembly so as to prevent the
driving means from being wetted with water. fhe water supplying apparatus
includes no water receiving section which allows exposure of the water to

the environmental air, thereby preventing bacilli from entering the water.

Fig. 2B.



|.ower ed, causing the outflow hole 67 to be cl osed wtTh tte—outflow val ve
68. Thus, the water tank assenbly 58 can be taken ouqmgg he mater
suppl y tank corner 54 without an occurrence of danage

Enmbodinent 3 In the aforenentioned enbodinents,

conpartment 52 is communicated directly with the refr| rt ment
51 wthout any sealing neans I nt er posed therebetmeen ' For this

reason,

L
"

there is a possibility that

FIG. 1

51\!\ i

5411~

Z

h
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cold air leaks fromthe water supplying apparatus, resulting in a frost
arising- at sonme part of:.:the water supply apparatus. - with the
foregoing mal function, a neasure is taken according to a third enbodi ment
of the present invention as illustrated in Fig. 5. Spe&jsfhestlldsBeenFopplagWn
in Fig. 5 the internediate part of a water supply path ' SO
that a float case 81 is placed at the expl oded part of t My
path 63 with a float 80 di sposed at an outlet port of the float Case 81.

FIG. 2A
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Wth this construction, the ice making conpartment 52 TS Separated fromthe
refrigerating conpartment 51 with the float 80 mterpog,g@h;ehﬁ;seﬁa&;mﬁg&d As

water flows in the float case 31, the float 80 is raise I]Hm 'Im i on

of buoyancy. Thus, after a small anobunt of water is | oat
case 31, it is caused to flow t hrough the water supply

57 - 16

i

62
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ot her words, water flow is assured while preventing any—eceld-air from

| eaki ng fronlthe wat er supplying apparatus. In the precedlng enbodi nment
the float 80 is disposed at the intermediate part of Th 9b|y
path 63. Alternatively, as shown in Fig. 6, the ro m
connected to the conical nenber 61 via a connecting rod I bit

the sane function as that in the precedi ng enbodi nent. SpeC|f|caIIy when
the solenoid 57 is turned off, the conical nenber 61 is | owered, causing

t he connecting rod 82
FIG. 5

59
s
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R 'm 80y 81
63
F 7
£ )
N
FIG. 6
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to be likewise |lowered until the water supply path 63 is clos -t h-t he

fl oat 80. Thus, comruni-cati on between the ice nmaki ng conpartnent 52 and the
refrigerating conpartnment 51 is interrupted by the fl ¢gtsHaHasBeor # col d
air fromleaking fromthe water supplying apparatus. [ affpi d 57
Is turned on, i.e., water flows through the outflowhmg 1l cal
menber 61 is raised up, causing the connecting rod 82 t e |l 1kew se raised
up, resulting in the water flow ng through the water. supply path 63.

FIG. 7
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Enbodi mrent 4 In the aforenenti oned enbodi nents, since the sol enoid 57 is

activated so as to allow.the conical nember 61 to in the
upwar d/ downward direction, there is a possibility that §een iRad t  of
water leaks in the formof water drops fromthe ““\‘\““‘““\“‘m\

FIG. 10A
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| ocati on where the conical nenber 61 is connected to the solenoid 57 via
the actuation shaft, resulting in reliability on the atf+*&ﬂiiuljﬁhj{¥i\‘\
sol enoid 57 being degraded. To cope with the foregoing | function

measure is taken according to a fourth enbodi ment of th &éﬁiB&ﬂK tlon
as illustrated in Fig. 7. Referring to Fig. 7, a spring i

bet ween the conical nenber 61 and the water supply path

end of the conical nenber 61 cones in contact with one end of an
arm 83 of which other end is pivotally

FIG. T1A
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connected to the solenoid 57 which is arranged _wth horizental——

attitude. Wiile the solenoid 57 is turned off, the conical nmenber 61 is
lowered by the resilient force of the spring 84.ThE§ 1aGeH o
the solenoid 57 is turned on, the arm 83 turns about a fu _ “

cl ockwi se direction to raise up the conical nenber 61 whil ' t he

spring 84. Consequently, also in this enbodi nent, the solenoid 57 sérves in
the sane manner as in the aforenmentioned enbodi nents wherein

7
.

: il EJ |
a — 7

99
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it is I'n the upward/ downward direction. nbodl 5 F@ferrrng
1g. 8 a flexible conical nenber 90 m)l @méaw s operatively

connected to the solen0|d 57 so as to be rais ed in operatlve
association with the -24 - X

FIG. 14
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sol enoid 57, and a shaft of the solenoid 56 extends through a hole which is
formed through an open tiype water supply path 63. Since the flexible
coni cal nenber 90 is nolded of a rubber, not only whsketHieBeAReplaed] 57 iS

activated so as to allow the conical nenber 90 t up ‘to
the position as represented by reference charact eﬁlmm enit is
activated so as to allow the conical nenber 90 to be 1" he
position as represented by reference character A, there does not arise a

mal function that the conical nenber 90 is

FIG. 16A
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di sconnected fromthe periphery of the hole forned at the internediate
position of the water stupply path 63. In other words, there is no —

possibility that water enters the solenoid 57 i rm§%&tﬁg§&9keﬁm t he

solenoid 57 is activated. Enbodinment 6 In the fi;‘ﬂt”l!ﬂ "ﬁm S nenti oned

above, since the ice nmaking conpartnent 52 is co tly with
the refrigerating conpartnment 51 without any seal i'f
t herebetween, there is a possibility that cold air- -

posed




| eaks from the water sUppl yi ng apparats, causing a frost to appear at sone
- part of the water supplyirg apparatus. To cope w th-the foregoing
mal function, a neasure.i s taken according to a sixth _enbodi ment —of the

present invention as illustrated in Fig. 9. Specifi cahi$heetdias BeenReplicad Fi .
9, a trap 92 (serving as a water reservoir) is dis;i m, ,”"”mm

i ntermedi ate position




\

of the water supply path 63. Wth this construction, as the trap 92 is

filled with water, an extra anourit of water fl out of the tr"ap 92
through the water supply path 63 while prevenfi ngREp! 8CEK o frc~Rg
ice making conpartment 52 and |HEsef adj(g)e@ %parﬂq'rent
. In this enbodi ment, the trap 92 iis arrangpdrsl ,syg#,hziﬁat
with a part of the wat er supply path 63. In CMQ@E}AJ(J}e NM ’ ﬁg-‘awed *!
arrangement is practically inmpossible, it is s ‘ch; - 1o paged 13
- - - 0 paged.....

WATER SUPPLYING APPARATUS FOR AN AUTOMATIC ICE MACHINE

| The present invention: rél_ates generally to a v.vater
s::pplying apparatus for an automatic ice machine. More .
particularly, the present invention relates to a water _
upplying apparatus for an automatic ice machine for supplying|
water onto an ice making tray in an icé making compartment of

a refrigerator.

Fig. 20 is & fragmen:_ary sectional view of a conventional
automatic ice machine which is disclosed in Unexamined Ja?anesé
Patent Publication Hei-3-137473. In 't.he draﬁing, referefgc,e
numeral 35 désignates a water receiving container. The water
r_eceivihg container 35 is composed of a ‘measuring unit 36, a
slit 39 and a rece.w:.ng portion 35a. A water supply tank 33
- including a valve 34a and a cap 34 is arranged in the rece:.v:.ng
portion 35a. A'pump 47 including a motor 46, an impeller -4-6,
a cése 44 and a water supply path 47b is arranged in t.he
measuring unit 36. A mode of operation of the convgntionii
automatic ice_'machiné constructed._in the aféreme_ntioned manner
will be'de.sc-:'z-ibed Selgw. The water stored in the water supply
tank 33 is increasingly stored in the water receiving container -
35 via the valve 34a, and subsequently, it enters the measuring
container 36 throuéh‘the slit 39'. .Although the water stored in
the measuring unit 36 is pumped up at the time of water
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reconmendable that a trap cover 93 is placed at the internedi ate
part of the water supply path 63 and a trap 92 is fornmed in cooperation
with the trap cover 93 as shown in Fig. 10(a). Fig. 10(b) is a perspective
view of the trap 92, particularly showing the structure of the trap cover
93. As water flows in the trap 92 via the trap cover 93 until the trap 92
is filled with water, an extra anount "of "water flows out of the trap 92
whi | e presapplydnegl &iaide filoen seppl hgdf waretrhd svatasrs edippd ypagsaphacaghs.
Fig. 10(c) 1is a fragnentary
the slit 39, a quantity of the water which has permeated
through the slit 39 is small, resulting in water being supplied
from the measuring unit 36 at a constant amount. Since the
conventional water supplying apparatus is constructed in the

~ above-described manner, water supplying can be achieved
irrespective of how the water supplying apparatus and the ice

making tray are located relative to each other in the vertical
positional relationship. However, such apparatus is high in

cost sine the watar pump is necessitated, and generates noisy

sound.
In the circumstances as mentioned above, a2 water supplying

apparatus for an autoniafig: ice machine as illustrated in Fig.
21 i§ proposed as disclosed in Unexamine;'i Japanese_ Patent
Pubiication Hei-3-221769. 1In ﬁhe drawing, reference numeral 3
;lesignates an ice making compartment, reference numeral 5
designates a refrigerating compartment, reference numeral 8
designates an ice fnaking tray, reference numeral 12 designates
a water 'su;.:plying apparatus, reference numeral 13 designates a
water tank, reference numeral 14 designates a water storing
container, reference nu.mera.l 15 designates a water réceiving
section, reference numeral 16 designates a water storing
section, reference numeral 18. designates an inflow port,
_reference numeral 20 designates an outflow port, reference
numéral 23 designate an electromagnetic solenoid, reference .
numeral 25 designates an inflow valve, reference numeral 26
designates an ou{:flow valve, and reference numeral 27
designates a water supplying pipe. The water supplying

' apparatus 12 is arranged in the refrigerating compartment S and
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sectional view of the water supply path 63, particularly show ng that the
trap cover 93 is firmy held on the water supply path 63 by fitting an
annul ar projection on the trap cover 93 into the correspondi ng recess on

the water supply path 63. - 26-
_3_
the ice making tray 8 is disposed in the ice making compartment

3 at the position lower than the water supplying apparatus 12
sa that the water supplying espparatus 12 is communicated with

the ica2 making tray 8 via ths water supplying pipe 27. The
water supplying apparatus 12 is substantially composed of the
watcer ctank 12, the water raceiving container 14 and the water
recéiving section 15§. Esgecial;y, upper and lower holes are
formed Sn the water storing .container. 14, and the water
- supplying apparatus 12 includes eas eséential components the
upper indflow port lB,Eéhe lower outflow port 20, the inflow
valve 25 for closing the inflow port 18 therewith and the
outflowfvalve 26 for closing the outflow port 20 therewith.
The inflow port 18 is communicated with the water receiving
section 15, and the outflow pért 20 is communicated with the
watér supply pipe 27. The gnflow valve 25 and the outflow
valve 2§ are operatively connected to each other, and both the
valves 25 and 26 are =alectrically connected to the
electromagnetic solenoid 23 &iéposed above the outflow valve 26
"in such a manner that when the.inflow port 18 is opened, the
outflow port 20 'is closed wi;h the outflow valve 25 and when
the inflow port 18 is closed, the outflow port 20 is opened.
These operations can be performed Dby activating the

electromagnetic solenoid 23.

Next, a mode of operation of the water supplying apparatus

12 constructed in the afo:ementionéd manner will be described

' -below. The watar discharged from the water tank 19 is once
stored in the water receiving section 15, and subsequentlf, it
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Enbodi ment 7 In the aforenentioned enbodi nents, the water supply path 63 is
utilized as sealing neans for sealably isolating the ice nmaki ng conpart nment
52 fromthe refrigerating conpartnment 51., In contrast with them this
enbodinent is intended to utilize the fitting region where the cap 70 is

fitted into the water supply path 63 as illustrated in Fig. 11
Specifically, referring to Fig. 11, an annular cap sealing rib 95 extendi ng

downward of the cap 70 is fitted intgqq_mater supply path

is introduced into the water storing section 1§ via the inflow
port 18. At this time, since the inflow valve 25 is opened and
the outflow valve 26 is kept closed, water is continuously
supplied into the water storing section 16 until the latter is
fully filled with water. When the thus stored water is to be -
delivered to the ice making tﬁay 8, the electromagnetic
solencid 23 is activated so that the outflow valve 26 is
opened and the inflow valve 29 is closed. At this time, only
the water stored in the water storing section 16 is caused to
flow into the ice making tray 8 via the water supply pipe 27.-

Thus, water supplying can be achieved at a constant amount.

With each of the conventional water supplying apparatuses
constructed in ﬁhe above-described manner, the water stored in
the water receiving section is exposed to tﬁe environmental air
so that various kinds of bacilli floating in the air are
adsorptiveli included in the stored water. Thus, when the
stored water is kept still for a long time, there arise
problems that the water tank and other components are covered
with a film or layer of slime, and moreover, there is a high

possibility that a sanitary quality of water stored in the

water receiving section is degraded.
In. addition, each conventional water supplying apparatus
has another problems that the solenoid is wetted with the water

Thié is the replacement sheet

Date: 2 O NOV W97



sealing rib 94 extending upward of the water supply path 63 when the cap 70
and the water supply path 63 are assenbled with each other by fitting the
former into the latter. Wth this construction, sincethe water supply path
sealing rib 94 is | oaded with the dead wei ght of the whole water tank
assenbly 58 inclusive of the cap 70, there does not arise a malfunction
that cold air |leaks fromthe water supplying apparatus. I n other words,
wat er flows through the water supply path 63 w thout an occurrence of

| eakage of the cold

which may flow along the rear surface of a conical member of
the inflow valve, a frost appears on some part of the water
supolying apparatus due to leakage of cold air from the ice
makiﬁg compartment to the refrigerating compartment under the:
influence of air stresam, the open type water supply path is
contaminated with foreign ma;érials,.;nd moreover, the absence

of water fails to be detected.

Further, with'éach conventiénal water supplying apparatus,
there arises a problem that the water stored in the water
receiving section is soaked with an odor specific to a
foodstuif stored in the refrigerator. With respect to the
water supplying apparatus having a pufip used therefor as
disclosed in Unexamined Japanese Patent Publication Hei-3-

'137473, there arise problems thaé-sound generated by rotation
of the pump at the time of water supplying is noisy, the
rotatio-n-a.l speed of' the puinp fluctuates, and a measuring
container is held in the inclined state due to the inclination
of the refrigerator induced at the time of installation,
céusing the surface level of water in the measuring container

to vary with the result that water supplying fails to be

achieved at a constant rate.

The present invention has been made in consideration of the
aforementioned problems and its object resides in providing a

water supplying apparatus for an automatic ice machine wherein
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air. When the cap 70 is dinensioned to have a thickness [err] much | arger
than a thickness [err] of the water tank 59, it is assured that the cap 70
can be kept flat no matter how the water tank 59 is distorted. In
addition, since the water tank assenbly 58 is heavy, there does not arise a
mal function that an annul ar gap appearssbetmeen the water supply path

seal i ng '

' the arrangement of a water receiving section is elimiaated so
that there does not arise a malfunction that the water stored
in a water receiving section is exposad to the eaviroamental
air, causing various kinds of bacilli floating in the air to be

adsorptively included in the water.

bther ohject of the preseat invention is to provide a water
supplyiag apparatus for an automatic ice mmchine wherein 2
selencid section is not wetted with water at all, cold air does
not flow from an ice making co_mpartment te a refrigerating
compartment, an open type water supply path is not contaminated
with foreign materials, and any absence of water can be

d_etected without fail.

Another objec:t. of the presant invention is to provide a -
| water supplying apparatus for an automatic ice machipe whorex.n
water supplying can be achieved at a constant rate at
all times while generating a low level of sound.
Accord:l.ng to the J.nventJ.on ’ there is prov1ded a water
supplylng apparatus for an automat:.c J.ce mach:.ne arranged
:Ln an ice mak:.ng compartment to supply water onto -an ice mak:.ng
: tray J.n san.d 1.ce mak:.ng compartment, character:.zed in that sa:l.d
water supply:.ng apparatus comprJ.ses ‘a water tank dJ.sposed ifi"an
accomodat:.ng chamber dJ.fferent from saJ.d ice making compartment
and located above the 1atter Wlth a measur:l.ng unit also
'assembly comprJ.s;ng an. J.nflow valve and an outflow.valve . :
corresponding to an :Lnflow hole and an outflow hole in such-a

manner as to close said outflow valve at the time of
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-27- rib 94 and the cap sealing rib 95 due to the heavy dead wei ght of the
wat er tank assenbly 58 itself irrespective of whether the tank 59 is filled
with water or not. As shown in Fig. 11(b), it is recommendabl e that an
annul ar packing 102 is fitted onto the water supply path sealing rib 94 in
order to exhibit an additional sealing effect with the packing 102.

Qobvi ously, an annul ar packing (not shown) simlar to the packing 102 may be

fitted onto the cap sealing ri-b 95 f_o)r__the
water inflow and close said inflow valve at the time of water outflow, and driving
means disposed below said water tank for driving said valve assembly in order to open
said outflow valve and close said inflow valve when the water stored in a measuring
chamber of said measuring unit is supplied onto said ice making tray in said ice making

compartment, -

Since the measuring chamber is dispd§ed in the completely closed water tank,
there does not arise a malfunction that various kinds of bacilli floating in the air are
adsor;;ﬁvely included in the water stored in the water tank. Thus, there is little
possibilirj that the water tank' and other components are covered with a film or layer of
slime, and moreover a sanitary quality of the water stored in the water tank is |

: deéraded. In addition, cleaning and maintenance services can easily be performed with

the water supplying apparatus.

The driving means may include sealing means in the vicinity of said driving
means SO as to prevent said driving means from being wetted with the water stored in
said water tank. |

- The arrangement may be such that a door switch mounted an a door of a
refrigerator is opened lor closed in operative association with said driving means such

that said outflow valve is closed when said door is opened.

With such an arrangement, safety of the water supplying apparatus can be
improved, and there is no possibility that the water tank is damaged or injured when it

is forcibly taken out from the water tank accommodating c.hamber.

A water sdpply path may extend from the accdmodaﬁng-cha.mber to the ice

making compartment and be designed in the form of an open type water supply path of
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same purpose. Enbodinment 8 In the aforenenti oned enbodi mrents as shown in
Fig. 8 to Fig. 10, one end of the flexible conical nenber 90 nol ded of a
rubber is fitted to a part of the open type water supply path 63. Fig. 12
il lustrates an enbodi nent wherein the conical nenber 90 is fitted to

anot her nmenber. Specifically, as shown in the drawing, a cleaning tray 91
havi ng the substantially sanme configuration as that of the open type water

supply path -8-

which an outlet port is opened or closed by a float valve.

With such an arrangement, water supplying can be achieved not only when the
water supplying apparatus and the ice making tray are positionally offset in the
horizon_tal direction but also when it is difficult to extend a water supplying pipe
around th§ water supply apparatus and other components. Further, there does not
arise a malfunction tha_.t cold air leaks from the region between the ice making

compartment and the refrigerating corhpa:iment.
The driving means Tor driving the valve assembly may be operable in the

horizontal direction so that the outflow valve is opened or closed in the

upward/downward direction via a connecting mechanism.

With such an arrangement, there is lictle possibility that the solenoid is wened
with water drops. Consequently.' reliability of the water supplying appaxarﬁs can be
improved with the water sﬁpplyiqg apparatus.

A flexible member molded of a rubber and adapted to be displaced in operative
_association with the driving means may Ee fited to a part of an open type water supply

path extending from the accommodating chamber to the ice making compartment.

With such an arrangement since the solenoid and the open type water supply
_path are sealably arranged relative to each other using a flexible membe; molded of
rubber, there is no possibility that the solenoid is wetted with water. Consequently, =
there does not arise a ma.lfuncﬁon that actuation of the solenoid is i.ntemzptcd by the

invasion of the water in the solenoid.

A water reservoir may be disposed at the intermediate part of the water supply

path extending from the accommodating chamber to the ice making compartment 0 as
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63 is placed on the water supply path 63, and one end of the flexible
conical nenber 90 is fitted to the cleaning tray 91. Wth this
construction, since the flexible conical nenber 90 is fitted to the
cleaning tray 91 but not to the water supply path 63, as water flows out of
the water tank assenbly 58, it passes by the conical nmenber 90 and fl ows
along the cleaning tray 91 to reach the ice nmaking conpartnent 52 w thout

-9 -
With such an arrangement, since the water reservoir is arranged at the
intermediate part of the water supply path, there do not arise malfunctions that cold air
"leaks from the water supplying apparatus, and moreover, frosting is prevented around

the water supplying apparatus.

" The measuring chamber or the water tank and the Opén type watér supply path
may be sealably arranged so as to prevent cold air from leaking therefrom.
With such an arrangement, since the water tank and the water supply path are
sealably arranged relative to each other by employing the sealing mechanism, there do
not arise malfinctions that cold air leaks fr;)m the water supplying apparatus, and

moreover, frosting is prevented around the water supplying apparatus.

A cleaning tray having the substantially same configuration as that of the open
type water supply path may be placed on the open type water supply path so that it is

fitted to one end of the flexible member molded of rubber.

With such an arrangement, since the cleaning tray having the substantially same
configuration as that of the open type water supply path is placed on the water supply
path, cleanability of the water supply apparatus can be improved.

A magnetic member may be displaceably received in the measuring chamber. .

With such an arrangement, the absence of water can be detected when it is

found that the lead switch is turned on for a time longer than a predetermined one.
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any entrance of the water in the solenoid 57 and the open type water supply
path 63. Thus, this enbodinent is preferably enpl oyable not only fromthe
vi ewpoi nt of quality of a product of ice but also fromthe viewoint of a
sanitary engi neering. Enbodinment 9 In the aforenentioned enbodi nents, it is
not detected whether water is present in the water tank assenbly 58 or not.
Fig. 13 illustrates an enbodi nent wherein water absence

-10 -
The water supply apparatus may further comprise a cap having the outflow

hole formed thereon, an inner casing having the measuring chamber threadably secured

.thereto, the inflow hole formed théreon and a cylindrical air vent standing upright
therefrom, an upper case fitted to the inflow Hole side of the inner case and including

" the inflow valve molded of an elastic material such as a rubber or the like, an air

venting hole formed at the upper pan_of the inner case and a water cleaning ﬁltef
secured thereto, and a cooperating shaft held by the cap and the upper case to open
and close the inflow hole and the outflow hole by slidable displacement thereof in the
upwa;d/dowhward direction, the cooperating shaft including the outflow valve molded
of an elastic material such as a rubber or the like.

With such an arrangement, since the conventional water receiving section is
eliminated and the méasun’n'g chamber is disposed in the completely closed water tank,
there does no.t arise malfunctions that the water tank and other components are
covered with a film or layer of slime, and moreover, a sanitary quantity of the water
stored in the water tank is deteriorated without any soaking of foodstuff and water
with unpleasant odour. In addition, since no pump is employed for the water supplying
apparatus but water is supplied by acnvaung the solenoid, any noisy sound attributable
to rotation of the conventional pump is not generated with the water supplying

apﬁarams. Consequently, the water supplying apparatus can practically be used ata

low level of noise. Since both the inflow valve and the outflow valve are molded of an
elastic material such as a rubber or the like, it is assured that the inflow valve is
brought in close contact with the inflow hole when the water stored in the measuring
chamberis. supplied onto the ice making tray in the ice making compartment without
any leakage of water in the measuring chamber. Thus, water supplying can be

achieved at a constant rate at all times.
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detecting neans is arranged in the water tank assenbly 58. As shown in the
drawi ng, a water absence detecting case 96 is firmy placed on the cap 70,
and a plurality of inflow outflow holes 100 are formed through the water

absence detecting case 96 at the upper part as well as the |lower part of
the latter. A water absence detecting ball 97 _having a magnet i ncorporated
therein is received in the water absence.detecting case 96 such that it can
be displaced in the upward/ downward dirjgcti on as seen in the drawing. A

lead switch 99 is attached to the water

When the actuating shaft of the solenoid is firmly held in the course of its
working stroke for some reason while the solenoid is activated, it usually vibrates and
generates 2 groaning sound. However, since the inflow valve is molded of an elastic
material, it is geometrically deformed whén it is brought in close contact with the
inflow hoh;a in the course of the working stroke of the actuating shaft of the solenoid.
Thus, the actuating shaft of the solenoid completes its normal working stroke without
generation of vibration and groaning sound. Further, in ca.se that a small amount of
water is stored in the water suppiy tank, there does not arise a malfunction that the

inflow valve is floated up in the water supply tank.

The water supplying apparatus may furthc:r comprise a cap having the outflow
hole formed thereon, an inner casing having the cap threadably secured thereto, the
inflow hole formed therson and a cylindrical air vent sranding upright therefrom, an
upper case disposed above the inner case and having an air venting hole formed
_fﬁxereox': and a cleaning water filter secured thereto, and a cooperating shaft held by the
cap and the upper case 50 as to allow it to be slidably displaced in the
upwax:dldownward direction, wherein the inflow/outflow valve fitted onto the
cooperating shaft is molded of an elastic material such as a rubber or the like in order
to open or close the inflow hole and the outflow hole by slidable displacement thereof

in the upward/downward direction.

With such an arrangement, since the inflow valve and the outflow valve
are integrated with each other in the form of an inflow/outflow valve which in tum is
fitted onto the cooperating shaft, the water supélying apparatus can be fabﬁéare;i using
a small number of components at an inexpensive cost while preventing any water

"leakage due to incorrect fitting of the inflow valve as arising with the water supplying'

apparatus as discussed above.
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supply path 63 at the | ower position |ocated opposite to the magnet 98.
Wth this construction, when water is tenporarily absent in the cap 70, the
wat er absence detecting ball 97 is |lowered in excess of a predeterm ned

| ower position, causing the lead-' switch 99 to be turned on. On receipt of
a signal fromthe lead switch 99, the cap 70 is immediately supplied with

wat er
-2 -

The ceiling plate of the inner case may be inclined such

that its height increases toward the air vent.

With such an arrangement, since the ceiling plate of
the inner case is inclined such that its height gradually
increases toward the air vent, no air rémains below the
ceiling plate of the inner case after the measuring chamber
is filled with fhe water which has been introduced thereinto
through the inflow hole. Thus, water supplying can be achieved

at a constant rate at all times.

The air vent hole may be designed in the form of a

cylindrical air vent standing upright from the upper case.

With such arrangement, since the air venting hole on the
ceiling plate of the upper case is designed in the form of a
cylindrical air vent étanding upright thereform, all water is
caused to permeate through the water cleaning filter. Thus, the
water supplying apparatus can exhibit an éxcellehﬁ watér'

cleaning effect.

EMBODIMENTS

Embodiments of the present invention will now be described,
by way of example, and with reference to Fig.l to Fig.19.of the

accompanying drawings, in which :-
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so that the lead switch 99 is turned off because the water absence
detecting ball 97 is raised up by the action of buoyancy. However, when
wat er conpl etely disappears fromthe interior of the cap 70 for sone
reason, the lead switch 99 is turned off for a |longer tine. In these

ci rcunstances, a controller (not shown) in the control base board 76
determ nes that no water is present in the water tank assenbly 58 when the
lead switch 99 is turned off for a til longer than a

Fig. 1 is a whole front view of a refrigerator including a
watef supplying appazatus fo? an automatic ice machine
constructed according to a first embodiment of the present
invention. |

Fig. 2 shows by way.of sectional views the whole structure
as well as the detailed structure of the water supplying
apparatus for an sutomatic ice machine constructed according to
the first émbodiment of the present invention.

Fig. 3 is a schematic view of a control section for the
water supplying apparatus for an automatic ice machine
constructed according to a second embodiment of the present |
inveﬁtion.

Fig. 4 shows by way of timing charts a mode of operation of
the water supplying apparatus for an automatic ice machine
constructed according to the second embodiment of the present
invention.

‘Fig. 5 is a fragmentary sectional view of a water supplying
apparatus for an automatic ice machine constructed according to
a third embodiment of the present invention.

Fig. 6 is & fragmentary sectional view of the Q;ﬁer
supplying apparatus for an automatic ice machine constructed
according to the third embodiment of the present invention,

particularly showing a2 modified state of the water supplying

apparatus. .
%,
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14 is a schematic illustrative view which
shows a wiring systemfor the water supplying apparatus, and Fig. 15 is a
di agram whi ch shows several timng charts. Referring to Fig. 14, the | ead
switch 99 and a light emtting diode 101 adapted to be illum nated for

I ndi cating a command of water supply are electrically connected to the
control base board 76, and when the controller determnes that no water is

present in the water tank assenbly 58, the light emitting diode 101 is
i1l um nated -14-

predetermned tine (t). Fig.

Fig. 7 is a fragmentary sectional view of a water supplying
apparatus for an automatlc.ice machine constructed according to
a fourth embodiment of the present invention.

Fig. 8 is a fragmentary sectional view of a water supplying
apparatus for an-automatic ice machine constructed according to

a fifth embodiment of the present inveation.

Fig. 9 is a fragmentary sectional view of 2 water supplying

apparatus for an automatic ice machine constructed according to

a sixth embodiment of the present invention.

Fig. 10 is a fragﬁentary sectional view of the water
supplying apparatus for an automatic ice machine constructed
according to the sixth embodiment of the present invention,
particularly showing a modified state of the water supplying
apparatus. .

'Fig. 11 is a £fragmentary secéfonal view of a water
supplying apparatus for an automatic ice machine constructed
according to a seventh embodiment of the present invention.

‘Fig.
apparatus for an automatic ice machine constructed according to

'12 is a whole sectional view of a water supplying

an eighth embodiment of the present invention.

Fig. 13 is a .fragmentary sectional view of a water
Supplying anparatus for an automatic ice machine constructed
according to a ninth embodiment of the present invention. '

Fig. 14 is a schematic v:‘.ew of a controlling section for
the water supplying apparatus for an automatic ice machlne._..
constructed according. to the nint_h embodiment of the present

. dnvention. This Is the replacement shest
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(the position where the water supplying apparatus is disposed is not shown
In the drawi ng). Enbodi nent 10 Next, a tenth enbodi nent of the present
invention will be described below with reference to Fig. 16. As shown in
the drawi ng, a water tank assenbly 58 inclusive of a nmeasuring unit 60 and
a water supply path 63 inclusive of a solenoid 57 and a

-15 -

Fig. 15 shows by way of timing charts a mode of operation
of the water supplying apparatus for an automatic ice machine
constructed according to the ninth embodiment of the present

invention.

Fig. 16 shows by way of sectiqnal views the whole structure
as well as the detailed structure of a water supplying
apparatus for an automatic ice machine constructed according ‘to

a tenth embod;ment of the present invention.

Fig. ‘17 shows by way of sectional view the detailed

structure of a water supplying apparatus for an automatic ice

machine constructed according to an eleventh embodiment of the

present invention.

Fig. 18 shows by way of sectional view the detailed

structure of a water supplying apparatus for an automatic ice

machine constructed according to a twelfth embodiment of the

present invention.

.Fig. 19 shows by way of sectional view the detailed

structure of a watex supply;ng apparatus £
ructed according to a thirteenth embodlment of the

or an automatic ice

machine const

present invention.
Fig. 20 is a sectional view of a conventional ice machine.

Fig. 21 is a sectional view of another conventional ice

machine.
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coni cal nenber 61 are arranged in the water supply tank corner 54, and the
sol enoid 57 is disposed outside of the water supply path 63. An actuating
shaft 161 of the sol enoid 57 extends through a wall of the water supply
path 63 until it is exposed to the interior of the water supply path 63.
The conical nenber 61 is attached to the forenpst end of the actuating
shaft 161. An ice nmaking tray 56 is disposed in the ice making conpartnent

52 at the position |ocated beIOM/the_w%Epr suppl y

) ‘A firsﬁ embodiment éf the present. invention will be
described below with reference to Fig. 1 and Fig. 2. 1In Fig.
1, reference numeral 51 designates a refrigerating compartment,
and reference numeral 32 designates an ice making compartment.
A.ddor switch 62 is disposed on a p&rtition plate 62 interposed-r
between the refrigerating compartment 61 and the ice making
compartment. In addition, a water suéply tank corner 54 is

disposed at the lower ‘stage of the refrigerating compartment

51, and an ice machine 55 is disposed in the ice making

comparﬁment 52.

Referring to Fig. 2, a water supply path 63 including a
water tank assembly 58 having a measuring unit 60 incorporated

therein, a sélenoid 57 and a conical member 61 is arranged in

the water supply corner 54. The solenoid 57 serves as driving

means apd it is located outside of the water supély path 63 in
such a mannerx thgt its actuating shaft extends through the wall
for the water supply path 63 to eﬁter the interior of the water
supply path 63 while it is displaceable in the upward/ downward
d;rection. The conical member 61 is attached to the fcremosf
end of the actu#ting shaft of the solenoid 57 ﬁo-sérve-as
sealing means, and it is molded of a silicone based material.
Further, the conical member 61 is located in vertical alignment -~
with the lower end of a cooperéting'shaft 69 in the coaxial-.-
relationship. An ice making tray 66 is disposed below the
‘water supply path 63 .in the ice making compartment 52. The-

This is the replacement sheet

Date: 2 9 NUV ‘997



path 63. The water tank assenbly 58 and the nmeasuring unit 60 are placed on
a cap 70 having an outflow hole 67 forned thereon. In addition, the water

suppl yi ng apparatus includes an inner case 71 having an inflow hole 65
formed thereon and including a neasuring chanber 64 and a cylindrical air
vent 74, an inflow valve seat 177 nolded of an elastic material.such as a
rubber or the like and adapted to be fitted into the inflow hole 65, an

upper case 72 including a water cIeaning_E#Lter 73 and having an air vent

hole 170 formed on a ceiling plate

w;tér tank assembly 68 is composed of a water tank 59 and a cap
70 having the measuring unit 60 inporporated therein. The
measuring unit 60 includes an inner case 71 having an outflow
hole 67, an inflow hole 65 and an air venting hole 74 formed
thereon, an uppér case 72 including an active carbon 73 and an
inflow valve 66 disposed in the inner case 71 on the inflow
hole 65 side so as to allow the inflow hole 65 to be clo;ed
with the inflow valve éé. An outflow valve 68 adapted to close
the outflow hole 67 therewith, a cooperating shaft 69 for
integrating both the valves 66 and 68 with each other and a
spring 75 located on an extension of the cooperating shaft 69
on the outflow valve 67 side are arranged on the outflow hole
67.side. While any force is nét exerted on the cooperating
shaft 69 érqm below, both the inflow valve 66 and the outflow
valve 68 are lowered b& the resilient force of the spring 75 so
that the inflow hole 65 is ﬁépt opened but the ouﬁflow hole 67
is closed with the outflow valve 68. When the solenoid 57
disposed ocutside of the water'sgpply path 63 is activated, the
conical member 61 is displaced in the upward direction so that
the cooperating shaft 69 is upwardly thrust from below. While
" the force given bj the conical member 61 is exerted oﬁ-:he
cooperating shaft 69 from below, the spring 75 is contracted
and both the inflow valve 66 and the outflow valve 68 are
raised up, whereby the.inflow hofe éS is closed with the inflow-;

valve 66 but the outflow hole 67 is kept opened. The uppeﬁ_
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and a cooperating shaft 69 slidably displaceable in the
upwar d/ downward direction. A circular disc 173 is nmade integral with the
cooperating shaft 69 at the internediate position of the latter, an outfl ow
val ve 174 adapted to close an outflow hole 67 therewith is di sposed bel ow
the circular disc 173, and noreover, a spring 75 is disposed bel ow t he
outflow valve 174 in such a nmanner that the cooperating shaft 69 is | ocated
in verticcal aliginment with the actuatlng shaft 161 of the sol enoid 57 al ong

a comon axis. Wile no force is = -
cgse 72 is fixedly secured to the inner case 71 by tightening

t her eof ,

screws or by fitting the former into the latter.

Next, a mode of operation of the water suppl?inq apparatus

constructed in the afcrementioned manner will be described ,

below with reference to Fig. 1 and Fig. 2. While the solenocid

S7 is not activated, the conical member 61 is lowered. At this
time, the spring 75 is caused to expand so as to allow the
cooperation shaft 69 to be lo#ered. Slnce the inflow hole 65
is kept opened at this time, the water stored in the water tank
59 pezmeates through the active carbon 73 to enter the upper
case 72, and subsequently, it enters the measuring chamber 64
through the inflow'holo 85. However, since the outflow hole 67
is closed with the outflow valve 68, the measuring chamber 64
is fully filled with water. At_this time, the air vent 74
permits watexr to smoothly'flow'therethrough via the inflow hole
5. Sobsequently, when the solencid 57 is activated, the
conical member 61 is upwérdly'aisplaced to come in contact with
the cooperating shaft 69 which in turn is raised up until the

- inflow hole 65 is closed with the inflow valve 6§6. Since the‘
outflow hole §7 is opened at this time,.the water stored iq Ehe
measuring chamber 64 is discharged through the ou;flow hole 67
without any additional supplement of water from the water tank
69. Thus, since only the water éﬁo;gd in the measuring chamber_;

64 is caused to flow to the ice making tray 56 via the water

supply path 63, water supplying can be achieved at a constant
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-31 - exerted on the cooperating shaft 69 frombelow, the circular disc 173
Is lowered by the resilient force of the spring 75 so that the inflow hol e
65 i s opened but the outflow hole 67 is closed with the outflow valve. 174.
When the sol enoid 57 di sposed outside of the water supply path 63 is

activated, the :

race but it can not be achieved within a constantc period of
time because no air venting hole is formed in connecction with
the outfilow hole 67. In other words, although the outflow time
fluctuates when the solenoid 57 is activated for a long time,
water supplying can be achievéd at a constant rate at all :

timed. '

Since all wacter is supplied from the completely closed
water tank 59 without‘any opportunity to be sxposed to the
environmental air, few bacillus floatiné in the air is
adsorptively included in water; resulting in various kinds of
bacilli failing to be qrown'in'water: In addition, since the
cap 70 is dimensioned to have a large éiameter enough to allow
an operator’s hand to be put in the cap 70, the interior of the
water tank 59 can easily be cleaned with his hand. Further,
since the solenoid S7 havin_g'e.lectrical connection to the
outside is arranged indepen&ently of the water tank assembly
68, it is possible to freely take out the water tank assembly
68 from the water tank corner. 5¢; Thus, qleaninq and
maintenance services can be performed easily.

Since the cénical member 61 is molded of 2 silicone based
material, there is no possibility that water is introduced into
the solgnoid S7, and morsover, no noisy sound is generated when.
the conical member 61 is brought in contact with the outflow
valve 68 via the cooperating shaft 69.
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coni cal nenber 61 is displaced in the upward direction and the cooperating
shaft 69 is then raised up by the conical nenber 61 frombelow. Wile the
cooperating shaft 69 is raised up by the force given the conical valve 61
frombelow, the spring 75 is contracted and the circular disc 173 is raised
up to conme in close contact wwth the inflow valve seat 177 so as to cl ose
the inflow hole 65 with the inflow yaghve seat 177 while the outflow hole 67

i s kept ope eg, The ypper case 72 is Tixedly secured to the intermediate
case 71 bgmg hP8AFNG screws or by fitting :

Although the first embodiment of the present invention has
been described above with zespect to the case that the solenoid |
57 is independently activated, Fig. 3 and Fig. 4 show a second
embodiment wherein the solenoid 57 is activated in operative
association with a door switch 62. Fig. 3 is a schemat;cr
illustrative view which shows ~the arrangement of the door
switch 57 and Fig. 4 LS a diagram which shows timing charts.
Refesring to Fig. 3, & refrigerator includes a control base
boaro 76 to which the solenoid 57 and the door switch 61 are
electrically connected. On the other hand, the control base
.board 76 is electrically connected to a power source 77 for the
purpose of power supply. As shown in Fig. 4, the timing.
relationship is determined such that when a water supply start
signal is outputted from the control base board 78, the
solenoid 67 is . turned on for _a predetermined time, and

subsequently, it is turned off when the door switch 62 is

opened

It is assumed that while the solenoid 57 is activated, a
door (not shown) is opened so as to take out a water tank
assembly 58 from the water supply tank corner 54. Prowvided
that the solenocid 57 is turned on and a conical member 61 is
raised up at this time, there is ; possibility that a cap 70 or -
the conical member 61 is demageo or an actuation shaft of the
solenoid 57 deflects due to the contact of.-the conical member

61 with the cap 70. However, since the door switch 62 is

This is the replacement sheet

Date: 29 NDV ‘991



the former onto the latter, and the internediate case 71 is fixedly
secured to the cap 70 by tightening screws. Next, a node of operation of

t he wat er supplying apparatus constructed in the aforenentioned manner wl |
be described below. While the solenoid 57 is not activated, the conical
menber 61 is |lowered, the spring 75 is caused to fully expand, and the
cooperating shaft is also lowered. Since the inflow hole 65 is kept opened
at this tine, water flows in the upper case 72 through the water cleaning
filter 73, and subsequently, -2 -

actuated in operative association with the solenoid 57 via the
door, when the door is opened, thg conical member 6l is
lowered, causing the outflow hole 67 to be closed with the
outflow valve 68. Thus, the water tank assembly 58 can be
takén out from the water supply tank corner 34 without an,

occurrance of damage or injury thereof.

Embodiment 3.

In the aforementioned émbcdiments, the ice making
coméartmént 52 is communicated direc?ly with the refrigerating
compartment = 51 without:  any sealing means interposed

- therebetween. For this reason, there is a possibility that
cold air leaks from thé water supplying apparatus, resulting in
a frost aﬁising-at some part of the water §upply apparatus. To
cope with the foregoing mg}funptio?, a measure is taken

according to a third embodiment of the present'inventiod as

) illustréted in Fig. 5. Specifically, as shown in gig. 5, the
intermediate part of a water supply path 63 is exploded so that
a float case 81 is placed at the exploded part of the water

supply path 63 with a float 80 disposed at an outlet port of

the float case 81.

With this construccion, the ice making compartment 52 is

separated from the refrigeratiné compartment 51 with the float -

80 interposed therebetween. As water flows in the float case

31, the float 80 is raisad up by the action of buoyancy. Thus,
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it flows in the neasuring chanber 64 through the inflow hole 65 until the
nmeasuring chanber 64 is filled with water, because. the outfl ow hole 67
is closed with the outflow valve 174. At this tinme, the air vent 74 assures
that water is snoothly introduced into the neasuring chanber 64 through the
I nfl ow hol e 65. Next, when the solenoid 57 is activated, the conical

-22 -

after a small amount of water is stored in the float case 31,
it is caused to flow through the water supply path 63. In
other words, water flow is assured while preventing any cold

air from leaking from the water supplying apparatus.

In the preceding embodiment, the float 80 is disposed at
the intermediate part of the water supply path 63.
Alternatively, as sh'os;'n in Fig. 6, the float 80 may be
conngcted to the conical member 61 via a cohnecting rod 82 so
as to exhibit the same function as that in the preceding
emb.odiment. Specifically, when the soienoid 57 is turned off,
the conical member 61 is lowered, causing the connecting rod 82
to be likewise lowered until the wate:.; supply path 63 is closed
with the float 80. Thus, communication between the ice making
compartment 52 and the r_efrig_erat.]‘.ng compartment 51 is |
interrupted by the float 80 to prevent cold air from leaking'
from the water supplying apparatus. While the solenoid 57 is
turned on, i.e., water flows through the outflow hole 67, the
conical member 61 is raised up,. causing tﬁe connecting rod 82

to be likewise raised up, resulting in the water flowing

through the water supply path 63.

Embodiment 4

In the aforementionad embodifnents, since the solenoid 57 is -
activated so as to allcw the conical member 61 to be displaced

in the-upward/downward dizeccion, there is a possibility that

This is the replacement.shest

2 9 NOV 1997

Date:



menber 61 is raised up and the cooperating shaft 69 is also raised up in
operative association wwth the conical nenber 61. Thus, the circul ar disc
173 is brought in close contact with the inflow valve seat 177 to close the
inflow hole 65 with the circular disc 173, and the outflow hole 67 is
opened. This causes the water stored in the neasuring chanber 64 to be

di scharged through the outflow hole 67 but no water is supplied fromthe
water tank 69 at this tine. For this reason, a predeterm ned quantity of

water stored only in the neasuring .g3-
a part of water leaks in the form of water drops from the
location where the conical member 61 is connected to the
solenoid 57 via the actuation shaft, resulting in reliability
on the activation of the solencid 57 being degraded. To cope
with the foregoing malfunction, a measure is taken according to
a fourth embodiment of the present invention as illustrated in
Fig. 7. Referring to Fig. 7, a spring 84 is interposed betwéén
the conical member Sl.énd thé water supply path 63, and the
lower end of the conical member 61 comes in contact with one
end of a .L-'-shaped arm 83 of which other end is pivotally

connected to the solenoid 57 which is arranged with a

horizontal attitude.

While Ehe solenoid 57 is turned off, the conical membgr 61
is lowered by the resilient _force of the spring 84.
Subsequently, when the soléﬂoid 57 .is turned on, the arm 83
turns about a fulcrum in the clockwise ‘direction to raise up
the conical membér 61 while compress;ng the spring 84.
Consequently, also in this embodiment, the solenoid 57 serves
in the same manner as in the aforementioned embodiments wherein

it is activated in the upward/downward direction.

Embodiment 5.
Referring to Fig. 8, a flexible conical member 90 molded of

a rubber is operatively connected to the solenoid 57 so as to
be raised up and lowered in og2rative association w«with the
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chanmber 64 is delivered to the ice making tray 56 via the water supply path
63. In other words, constant water supplying is achieved at a predeterm ned
rate. Since the inflow valve seat 177 is nol ded of an elastic material,
when the circular disc 173 is brought in close contact with the inflow

val ve seat 177 in the course of a working stroke of the actuating shaft 161
of the solenoid 57, the inflow valve seat 177 is elastically deforned,
enabling the actuating shaft 161 of thegsolenoid 57 to be raised up by a

di stance corresponding to a specified

solenoid 57, and a shaft of the solenoid 56 extends through a

hole which is formed through an open type water supply path 63,

Since the flexible conical member 90.is molded of a rubber,
not only when the solenoid 57 is activated so as to allow the
conical member 90 to be raised up to the position as
represented by reference character B but also when it is
activated so as to allo; the conical member 30 to be lowered to
the position as represented by reference character A, there
does.not arise a malfunction that the conical member 90 is
disconnected from the periphery of the hole formed at the
intermediate position of the water supply path 63. In other

words, there is no possibility that water enters the solenoid

57 irrespective of how the solenoid 57 is activated.

Embod%ment 6
In the fifth embodiment as mentioned above, since the ice
making :ompaffment 52 is communicated directly with the
refrigerating coﬁpartment 51 without any sealing means
'interposed therebetween, there is a possibility that cold air
leaks from the water éupplying apparats, causing a froéé'to
appear at some part of the water supplying apparatus. To cope
with the foregoing malfunction, a measure is taken according to
a sixth embodiment of the preseat‘invencion as illustrated in

Fig. 9. Specifically, as shown in Fig. 9, a trap 92 (sexrving
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wor ki ng stroke thereof not only w thout any generation of vibration and
unpl easant groani ng sound but al so wi thout an occurrence of |eakage of

wat er fromthe neasuring chanber 64. Since water is supplied only fromthe
conpl etely cl osed wat er -33 - tank assenbly 58 without any exposure to

the environnental air
_8_

as a water reservoir) is disposed at the intermediate position

of the water supply path 63.

-With this construct_j.pn, as the trap 92 is filled with
water, an extra amount of water flows out of the trap 92 -
through the water supply path 63 while preventing cold air from
leaking from the ice making compartment 52 and the

refrigerating compartment 51.

I‘n this embodiment, thg trap 92 is arranged such that it is
'integrated with a part of .the water supply path 63. In case
that the foregoing arrangement is practically impossible, it is
recommendable that a trap cover 93 is placed at the
intermediate part of the water supply path 63 and a trap 92 is
formed in cooperation with the txap cover 93 as .shown in Fig.
lO(a).. Fig. 10(b) is a g;erspective view of the trap 92,
particularly showing the structure of the trap cover 53. As
water flows in.the trap 92 via the trap cover 83 until the trap
92 is filled with water, an extra amount of water flows out of
the’ trap 92 while preventing cold air from leaking from“ the
water supplying apparatus. Fig. 10(c) is a fragnéﬁ;ary
sectional view of the water supply path 63, particularly
showing that the trap cover 93.is firmly held on the water

supply path 63 by fitting an annular projection on the trap

cover 93 into the corresponding recess on the water supply path
63. : |
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during water supplying, few bacillus floating in the air is adsorptively

i ncluded in-the supplied water. As a result, few growth of bacillus is
recogni zed with the supplied water, whereby soaking of a foodstuff with
certain odor via the, supplied water to be frozen can be prevented. An air

vent hole 170 forned through the upper case 72 is intended to vent the air
I n the upper case 72 therethrough. Since a certain quantity of air renains

in the upper case 72 and the neasuring. ghanber 64 after the cap 70 is
fitted to the

Embodiment 7

In the aforementioned embodiments, the water supply path 63
is utilized as sealing meaﬁs for sealably isolating the ice
making compartment 52 from the refrigerating compartment 51.,
In contrast with them, this embodiment is intended to utilize
the fitting region where the cap 70 is fitted into the water
supply path 63 as i.l_lusr.ra*:.ed in Fig. 11l. Specifically,
referring to Fig. 11, an annular cap sealing rib 95 extending
downward of the cap 70 is fitted into a water supply path
sealing rib 94 extending upward of the water supply path 63

when the cap 70 and the water supply path 63 are assembled with

each other by fitting the former into the latter.

With this construction, since_the'water supply path sealing
rib 94 is loaded with the dead weight of the whole water tank -

assembly 58 inclusive of the cap.70, there does not arise a
malfunction 'thai cold air leaks from the water supplyihg
aéparaﬁus. In other words, wafer'flows through the.water
supply path 63 without an occurrence of leakage of the cold
air. When the cap 70 is dimensioned to have a thickness ¢t,

much laZger than a thickness t, of the water tank 5%, it is

assured that the cap 70 can be kept flat no matter how the

water tank 59 is distorted. Infaddition, since the water tank.-

assembly 58 is heavy, there does not arise a malfunction that

‘an annular gap appears between the water supply path sealing
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wat er tank assenbly 58 which in turnis filled with water, the remaining
air is vented to the water tank 59 through the air vent hole 170 in order
to assure that the water stored in the water tank 59 is snoothly introduced
into the upper. case 72 through the water cleaning filter 73. Enbodi nent 11
In the preceding enbodi nent, the inflow val ve seat 177 is disposed on the

i nfl ow hole 65 side of the inner case 71. Fig. 17 illustrates an enbodi nent

wherein the inflow valve seat .177

r?b'94 and the cap sealing rib 95 due to the heavy dead weight
of the water tank assembly 58 itself irrespective of whether
'the tank 59 is filled with water or not. As shown in Figqg.
11(b), it is reécmmendable that an annular packing 102 is
fitted onto the water supply path sealing rib 94 in order to,
‘exhibit an additional sealing‘effect with the packing 102.

Obviously, an annular packing (not shown) similar to the

packing 102 may be fitted onto the cap sealing rib 25 for the

same purpose.

Embodiment 8

In the aforementioned embodiments as shown in Fig. 8 to

Fig. 10, one end of the flexible conical member 50 molded of a
rubber is fitted to a part of the open type water supply path
63. Fig. 12 illustrates an embodiment wherein the conical
mgmber 80 is fitted to anoth;r member. Specifically, as shown

. in the drawing, a cleah;ng tray 91 having the substantially
same configuration as that of‘the.open type water supply path
63 is placed on the water supply path 63, and one end Af the

flexible conical member 90 is fitted to the cleaning tray 91.

With this construction, since the flexible conical member
90 is fitted to the cleaning tray 91 but not to the water
supply path 63, as water flows oit-of the.water tank assembly
58, it passes by the conical member 90 and flows along the

cleaning cray 91 to reach the ice making compartment 52 without
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Is integrated with the outflow valve 174. In the drawing, reference
nunmeral 178 designates an inflow outflow valve which is nolded of an
elastic material. such as a rubber or the Ilike. The inflow outflow val ve
178 is fitted onto a cooperating shaft 69. As the cooperating shaft 69 is
slidably displaced in the upward/ downward direction, the

any'entrance of the water in the solenoid 57 and the open type
water supply path 63. Thus, this embodiment is preferably
employable not only from the viewpocint of quality of a product

of ice but also from the viewpoint of a sanitary engineering.

Embodiment 9

In the aforementiqned embodiments, it is not detected
whether water is presenf in the water tank as;embly 58 or not.
Fig. 13 illustrates an embodiment wherein water absence
.detecting means is arranged in the water tank assembly 58. As
shown in the'drawing, a water absence detécting case 96 1is
firmly placed on the cap 70, and a plurality of inflow/outflow
holes 100 are formed through the water absence detecting case
96 at the ﬁpper part as wéll aSjthe lower part of the latter.
A water absence detecting ball $7_having a‘magnet'incorpﬁrated
therein is received in the w;ter absence detecting case 96 such
that it can be displaced in the upward/downward direction as
seen in the drawing. A lead switch 99 is attached to the waﬁer

supply path 63 at the lower position located opposite to the

magnet 98.

With this construction, when water is temporarily'absent in
the cﬁp 70, the water absence detecting ball 97 is ldwered in
excess of a predetermined lowef position, causing the lead-
_switch 99 to be turned on. On receipt of a sigﬁal from the

lead switch 99, the cap 70 is immediately supplied with water
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-34 - inflow hole 65 is closed but the outflow valve 67 is opened and vice
versa. Wth this construction, the sane functional effect as that in the
tenth enbodi ment is obtainable with the water subplying apparatus. Thus,

t he water supplying apparatus can be fabricated with a reduced nunber of
conponents at an inexpensive cost w thout any possibility that water | eaks
fromthe inflow valve seat 177 due to incorrect fitting of the latter which

may occur in the fifth enmbodi ment. -29-

so that the lead switch 99 is turned off because the water
absence detecting ball 97 is raised up by the action of
buoyancy. However, when v;rat_er: completely disappears from the

interior of the cap 70 for some reason, .the lead switch 29 is

turned off for a longer time. In these circumstances, a:

controller (not shown) in the control base board 76 determines
that no water is present in the water tank assembly 58 when the

lead switch 99 is turned off for a time longer than a

predetermined time (t).

Fig. 14 is a schematic illustrative view which shows a
wiring system for the water supplying apparatus, and Fig. 15 is
a diagram which shows several timing charts. Referring to Fig.
14, the lead switch 99 and a light emitting diode 101 adapted
to be illuminated for indicating a2 command of water supply are
electrically connected to tl-.xe control base board 76, and when
the controller determines that no water is pz:eseht in .the water
tank assembly 58, the light e;nitt.-ing diode 101 is illuminated

(the position where the water supplying apparatus is disposed

is not shown in the drawing). '

Embodiment 10
Next, a tenth embodiment of the present invention will be

described below with reference to Fig. 16. As shown in the

drawing, a water tank assembly 58 inclusive of a measuring unit

60 and a water supply path 63 inclusive of a solenoid S7 and a
h This is the replacement sheet
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Enbodi nent 12 In each of the tenth and el eventh enbodi nents, since the
ceiling plate of the inner case 71 is designed to be flat, sone anount of
air isliable toremain in the formof air bubbles in the space bel ow the
ceiling plate of the inner case 71, causing a quantity of water stored in
t he neasuring chanber 64 to readily fluctuate. To cope with the foregoing
mal f'unction, a neasure is taken according to a twelfth enbodi nent of the
present invention as illustrated in Fig. 18. As shown in the

-3 -

c9nical member 61 are arranged in the water supply tank corner
54, and the solenoid 57 is disposed outside of the water supply
path 63. An actuating shaft 161 of the solenoid 57 extends
through a wall of the water supply path 63 until it is exposed
to the interior of the water supply path 63. The conical
member 61 is attached to the foremost end of the actuating
‘shaft 161. An ice making tray 56 is disposed in the ice making
compartment 52 at the éositicn located below the water supply
"path 63. The watér tank assembly 58 and the measuring unit 60
are placed on a cap 70 having an outflow hole 67 formed
thereon. In addition, the water supplying apparatus includes
an inner case 71 having an inflow hole 65 formed thereon and‘
including 2 measuring chamber 64 and a cylindrical air vent 74,
an inflow valve seat 177 molded of an elastic material.such as
a rubber or the like and adapted to be fitted into the inflow
hole 55; an upper case 72 in;luding a water cleaning filter 73
and héﬁring ‘an air vent hole 170 formed on a ceiling plate
thereof, and a coopergting sﬁ&ft.SS slidably'displaceéble in
the upward/dowhward direction. A ci;cular disc 173 is made
.intégral with the cooperating sh;ft 69 ét the intermediate
position of the latter, an outflow valve 174 adapted to close
an outflow hole 67 therewith is disposed below'thé circular
disc 173, and moreover, a spring 735 is disposed below the
outflow valve 174 in such a manﬁer that the cooperating shaft
69 is located in vertical alighment with the actuafing shaft
161 of the solenoid 57 along a common axis. While no force is
Thmis{herepbceménfshaﬂ
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drawing, in this enbodiment, an inclined ceiling plate 179 of which height
I ncreases toward the air vent 74 is substituted for the flat ceiling
plate in each of the preceding enbodi nents. Wth this construction,
all the air bubbles remaining belowthe inclined ceiling plate 179 are
collected in the air vent 74 and then discharged to the water tank 69
through the-air vent 74. Thus, the neasg{ing chanber 64 is

e;efted on the coopefating shaft 69 from below, the circular
disc 173 is lowered by the resilient force of the spring 75 so
that the inflow hole 65 is 6pened but the outflow hole 67 is
closed with the outflow valve 174. . When the solencid S7
disposed outside of the water supply path 63 is activated, the,
conical member 61 is displaced in the upward direction and the
cooperating shaft 69 ;s then raised up by the conical member 61
from below. While the'cooperating shaft 69 is raise& up by the
force given the conical valve Si from below, the spring 75 is
contracted and the circular disc‘l7{ is raised up to come in
close contact with the inflow valve seat 177 so as to close the
inflow hole 65 with the inflow valve seat 177 while the outflow
hole 67 is kept openeé. The upper case 72 is fixedly secured -
to the intermediate case 71 by tightening screws or by fitting .
the former onto the latter, and _the :intermediate caée 71 is

fixedly secured to the cap 70 by tightening screws.

_ Next, a mode of operaﬁion'of the water supplying apparatus
constructed in the aforementioned manner will be described
below. Wwhile the solenoid 57 is not activated,lthe conical
member 61 is lowered, the spring 75 is caused to fully expand,
and the tooperatinq shaft is also lowered. Since the inflow
hole 65 is kept opened at this time, water flows in the uppex
case 72 through the waéér cleaning filter 73, and subsequently,

. it flsws in the measurihg chamber 64 through the inflow hole 65

until the measuring chamber 64 is filled with water, becausé
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-35 - fully filled with water without any remaining air, resulting in water
suppl yi ng being achieved at a constant rate at all tines. Enbodinent 13 In
each of the tenth, eleventh and twelfth enbodi nents, the, air vent hole 170
is formed through the ceiling plate of the upper case 72 so as to allow the
air remaining in the upper case 72 to be vented therethrough. Wth this

constructi on,
_9_

the outflow hole 67 is closed with the outflow valve 174. At

this time, the air wvent 74 assures that water is smoothly

introduced into the measuring chamber 64 through the inflow

hole 65. Next, when the solenoid 57 is activated, the conical

member 61 is raised up and the coopérating shaft 69 is also
raised up in operative associat'j.on with the conical member 61.
Thus, the circular disc 173 is brought in close contact with
the inflow valve seat: 177 to close the inflow hole 65 with the
circular disc 173, and the outflow hole 67 is opened. This
causes the water stored in the measuring chamber 64 to be

discharged through the outflow hole 67 but no water is sﬁpplied

from the water tank 69 at this time. For this reason, a

predetermined quantity of water stored only in the measuring_
chamber 64 is delivered to the ice making tray 56 via the water
supply path 63. 1In other words,_constant water supplying is
achieved at a predetermined 'rate. Since the inflow valve seat
177 is molded of an e.lastic material, when the circular disc
173 is brought in close contact with the. inflow valve seat 177
in the course of a working stroke of the actuatizltg shaft 161 of
the soienoid 57, the inflow valve seat 177 is elastically
deformed, enabling the actuating shaft 161 of the solenoid 57
" to be raised up by a distance corresponding to a specified
working stroke thereof not only _‘_Jithout any generation of
vibration and unpleasa.ﬁt groaniing sound but also without an

occurrence of leakage of water from the measuring chamber 64.

Since water is supplied only from the completely closed water
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since all the water stored in the water tank 59 does not perneate through
the water cleaning filter 73 but a part of the water enters the upper case
72 through the air vent hole 170 to reach the nmeasuring chanber 64, there
arises a malfunction that the water cleaning filter 73 can not fully
exhibit its own functional effect. To cope with the foregoing mal functi on,
a neasure is taken according to a thirteen enbodi nent of the present
invention as illustrated in Fig. 13. In the drawing, reference nuneral

17 [
0O designates a -

tgnﬁ assembly 58 without any exposure to the environmental air
during water supplying, few bacillus floating in the air is
adsorptively included in the supplied water. As a result, few
gfowth of bacillus is récognized with the supplied water, .

whereby soaking of a foodstuff with certain odor via the-

supplied water to be frozen can be prevented.

An air wvent hole 170 formed through tﬁe upper case 72-is
Lntended to ‘vent the air in the upper case 72 therethrough.
Since a certain quantity of air remains in the upper case 72
and the measuring chamber 64 after the cap 70 is fitted to the
water tank assembly 58 which in turn is filled with water, the
remaining air is vented to the water tank 59 through the air
vent hole 170 in order to assure thaﬁ the water stored in the

water tank 59 is smoothiy introduced into the upper!case 72

through the water cleaning filtex 73.

Eqbodiment 11 _
In the preceding embodiment, the ;nflow valve seat 177 is
- disposed on thé-inflow hole 65 side of the inner case 71. 'Fié.
17 illustrates an embodiment wﬁerein the inflow valve sea;;177-
is integrated with the outflow valve 174.

In the drawing, reference numeral 178 designates an
inflow/outflow valve which is @olged of an elaétic material .
such as a rubber or the like. fhe inflow/outflow valve 178 is
fitted onto a cooperating shaft 69. As the cooperatinq shaft

69 is slidably displaced in the upward/downwaxd direction, the
This is the replacement sheet
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cylindrical air vent which stands upright fromthe ceiling plate of the
upper case 72. Since the air bent 170 is dinensioned to have a hei ght

hi gher than the surface level of water in the water tank 59, all the water
in the water tank 59 is caused to perneate through the water cleaning
filter 73. This makes it possible for the water cleaning filter 73 to fully
exhibit its water filtering capability.

ipfiow hole 65 is closed but the outflow valve 6§7 is opened and
vice versa. With this construction, the same functional effect
as that in the tenth embodiment is obtainable with the water
subplying apparatus. Thus, the water supplying apparatus can
be fabricated with a reduced number of components at an
inexpensive cést without any possibility that water 1é;ks from
the inflow valve seat 177 due to incorrect fittiné of the

latter which may occur in the fifth embodiment.

Embodiment 12
~ In each of the tenth and -elever_xth emboc.iiments , since the

ceiling plate of the inner case 71 is designed to be flat, some
amount of air is liable to remain in the form of air bubbles in
the space below the ceiling 'plate of the inner case 71, causing
a quantity of waﬁef stored in the measuring. chambér 64 to
readily fluctuate. To cope-with the foregoing malfunction, a |
measure is taken according to a twelfth embodiment of the
present ir_went;'.on as illustra.ted in Fig.. 18. As shown in the

- drawing, in this embodiment, an inclined ;eil.i.n_g plate 179 of |
which height increases toward ﬁhe air vent 74 is substituted

| for the flat | ceiling plaﬁe in each of the preceding
embodiments. with this constrqctiori, all the air bubbles -
remaining below the inclined ceiling plate 179 are collected in

the air vent 74 and then .discharged to the water tank 69

through the air vent 74. Thus, the measuring chamber 64 is

This is the replacement shest
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-36 - KEY TO REFERENCE NUMERALS 51 refrigerating conpartnment 52 i ce
maki ng conpartnent 56 i ce making tray 57 sol enoi d 59 tank 60

measuri ng mechani sm

-3h -

fully filled with water without any remaining air, resulting in

water supplying being achieved at a constant rate at' all times.

Embodiment 13
In each of the tenth, eleventh and twelfth embodiments, the,

air vent hole 170 is formed through the.ceiling plate of the
upper case 72 so as to allow the air remaining in the uﬁper
case 72 to be v;ntedsﬁherethrou;h. With this construction,
sirnce all the water stéred in the water tank 59 does not
peméate through the water cleaning filter 73 but a part of the
‘water enters the upper case 72 through the air vent hole 170 to
‘reach the measuring chamber 64, there arises a malfunction that
the water cleaning filter 73 can not fﬁlly exhibit its own
functional effect. To cope with the foregoing malfunction, a |

measure is taken according to a_thirteen embodiment of the

present invention as illustrated in Fig. 13.
In the drawing, reference numeral 170 designates a

cylindrical air wvent which étands upright from the ceiling

plate of the upper case 72. Since the air bent 170 is

dimensioned to have a height higher fhan the surface level of
water in the water tank 59, all the water in the water tank 59
is caused to permeate through the water cleanirig filter 73.

This makes it possible for the water cleaning filter 73 to

fully exhibit its water filtering ‘capability.
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nmenber 62 door switch 63

61 coni ca
nmeasuri ng chanber 65 I nfl ow hol e 66 I nf
68 outflow val ve 69 cooperating shaft
-3 -
KEY TO REFERENCE NUMERALS
S1 :efrige:ating compartment
52 ice making compartment |
56 ice making treay
57 solenoid
59 tank E
60 méésufing mechanism
61 conical member
62 door switch
83 water supplying compartment
64 measuring chamber
65 iﬁflow hole
66 inflow valve
67 outiflow hole
.68 outflow valve
69 cooperating shaft
74 air vent
80 float
82 connecting rod

wat er suppl yi ng conpartnment 64
| ow val ve 67 outfl ow hol e
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74 air vent 80 fl oat 82 connecting rod -37 - 90 coni cal

menber nol ded of a rubber 91 cl eaning tray
-37 -
'ﬁO' conical member molded of a rubber
91 cleaning tray
92 trap
93  trap cover
94 water supply path sealing rib
95 cap sealing xrib
96 water absence detecting case
97  §ater absence'ﬁetecting ball

98 magnet
99 lead switch

161 actuatiﬁg shaft
i?O air venting hole
173 circular disc
174 outflow valve
177 inflow valve

178 outflow/inflow valve

179 inclined surfaqe .
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92 trap 93 trap cover 94 wat er supply path sealing rib 95 cap
sealing rib 96 wat er absence detecting case 97 wat er absence detecting

bal | 98 magnet 99 | ead switch 161 actuating shaft

CLAIMS

1. A water supplying apparatus for an automatic ice machine arranged in an ice
making compartment to supply water onto an ice making tray in said ice making
compartment, characterized in that said water supplying apparatus comprises a water
tank disposed in an accommodating chamber different from said ice making
compartment and located above the latter with a measuring unit also incorporated

" therein, said measuring unit including a valve assembly comprising an inflow valve and
an outflow valve corresponding io_ an inflow hole and an outflow hole in such a manner
as to close said o'utﬂow valve at the time of water inflow and close said inflow valve at
the time of water outflow; and driving means disposed below said water tank for
driving said valve assembly in order to open said outflow valve and close said inflow
valve when the water stored in a measuring chamber of said measuring unit is supplied

onto said ice making tray in said ice making compartment.

2. A water supplying apparatus according to Claim 1, wherein said driving means
includes sealing means in the vicinity of said driving means so as to prevent said
driving means from being wetted with the water stored in said water tank.

3. A water supplying apparatus according to Claim 1 or 2, wherein a door switch
- mounted on a door of a refrigerator is opened or closed in operative associa_ﬁon with

§aid driving means such that said outflow valve is closed when said door is opened. = ...

4, A water supplying apparatus according to any preceding claim, wherein a water
supply path extending from said accommodatirig chamber to said ice making
compartment is designed in the form of an open type water su_pply path of which an

outlet port is opened or closed by a float valve.

This is the replacement sheet
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170 air venting hole 173 circular disc 174 outfl ow val ve 177

i nfl ow val ve 178 outflowinfl ow val ve 179 i nclined surface
- w -
S. A water supply apparatus for an automatic ice machine as claimed in any

preceding claim, characterised in that said driving means for driving said valve
assembly is operable in the horizontal direction and said outflow valve is opened or

closed in the upward/downward direction via a connecting mechanism.

6. A water supply apparatus according to any preceding claim, wherein a flexible
member molded of a rubber and adapted to be displaced in operative association with
said driving means is fitted to a part of an open type water Supply path extending from

said accommodating chamber tc;'said ice making compartment.

7. A water supplying apparatus for an automatic ice machine as claimed in Claim
6, characterized in that a water reservoir is disposed at the intermediate part of said
. water supply path extending from said accommodating chamber to said ice making

compannient 50 as to prevent cold air from leaking therefrom.

8. A water supplﬁng apparatus for an automatic ice machine as claimed in Claim
6, chamcncnzed in that said measunng chamber or saad water tank and said open type
water supply path are sealably ananged soasto prevent cold air from leaking
thcrefrom '

9. A watcr supﬁly apparatus for an automatic ice machine as claimed in Claim 6,
characterized in that a cleaning tray having substantially the same configuration as that
of said open type water supply path is placed on said open type water supply path so

that it is fitted to one end of said flexible member molded of a rubber.

10. A water supplying apparatus for an automatic ice machine as claimed in Claim
6, characterized in that a magnetic member is displaceably received in said measuring

chamber. e

) O ) R
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-38- CLAIMS 1. A water supplying apparatus for an automatic ice nmachine
arranged in an ice nmaking conpartnent to supply water onto an ice making
tray in said ice naking conpartnment characterized in that said water
suppl yi ng apparatus conprises a water tank di sposed in an accommodati ng
chanber different fromsaid ice maki ng conpartnent and | ocated above the
latter with a measuring unit also i ncbﬂﬁbcr ated therein, said neasuring unit
i ncl udi ng B-val & &varsupplying appamtusiageprdingitniQlaim | and sompdsing a sag having val ve
corr espondi Qig tg an l'n | ow..hol e and, an outflqQw hqgle in such a, manner

said outtlow hole formed thereon, an inner case having said measuring chamber '

threadably secured thereto, said inflow hole formed thereon and a cylindrical air vent

standing upright therefrom, an upper case fitted to the inflow hole side of said inner

case and including said inflow valve molded of an elastic material such as a rubber or

the like, an air venting hole formed at the upper part of said inner case and a water

cleaning filter secured thereto, and a cooperating shaft held by said cap and said upper

case to open and close said inflow hole and said outflow hole by slidable displacement

thereof in the upward/downward _direction, said cooperating shaft including said

outflow valve molded of an elastié material such as a2 rubber or the like.

12. A water supplying apparatus according to Claim 1 and comprising a cap having
" said outflow hole formed thereon, an inner case having said cap threadébly secured

thereto, said inflow ho!e.formeql thereoﬁ and a cylindrical air vent standing upright
therefrom, and an upper case disposed above said inner case and having an air venting
hole formed thereon and a water cleaning filter secured thereto, and a cooperating
shaft held by said cap and said upper case so as to allow it to be slidably displaced in
the upward/downward direction, wherein said inflow/outflow vaive fitted ontossid

- cooperating shaft is molded of an elastic material such as a rubber or the like in order
to open or close said inflow hole and said outflow hole by slidable displacement
thereof'in the upward/aown\'rvard direction. | | |

13. A water supplying apparatus for an automatic ice machine as claimed in Claim =-
11 or Claim 12, characterized in that the ceiling plate of said inner case is inclined such

that its height increases toward said air vent.

14, A water supplying apparatus for an automatic ice machine as claimed in Claim
11 or claim 12, characterized in that said air vent hole is designed in the form of a

ﬁnd (3 . - * . .
cylindrical air vent standing upright from said upper case. " This is the replacement sheet
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-as to close said outflow valve at the tinme of water inflow and cl ose said
inflow valve at the tine of water outflow, and driving neans di sposed bel ow
said water tank for driving said valve assenbly in order to open said
outfl ow val ve and cl ose said inflow val ve when the water stored in a
measuri ng chanber of said nmeasuring unit is supplied onto said ice making
tray in said ice making conpartment 2.4 _ A water supplying apparatus
according to Claim1l, wherein said driving neans includes sealing neans in
the vicinity of said driving neans so as te prevent said driving nmeans from

cuppiyi ng ppara aietSubRl ik apb el suflyifally SEAS i abed winpsr AR 14

Figures 1to4,52and 6, 7, 8, 9 and 10, 11, 12, 13 to 15, 16, 17, 18 or 19 of the

accompanying drawings.
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nounted on a door of a refrigerator is opened or closed in operative
association with said driving neans such that said outflow valve is closed
when said door is opened. - 4. A wat er supplying apparatus according to
any preceding claim wherein a water supply path extending fromsaid
accomodati ng chanber to said ice nmaking conpartnent is designed in the
formof an open type water supply path of which an outlet port is opened or
cl osed by a fioat valve.

51~r~j

5 s
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5. A water supply apparatus for an automatic ice machine as clained in
any preceding claim characterised in that said driving neans for driving
said valve assenbly is operable in the horizontal direction and said
outflow val ve is opened or closed in the upward/ downward direction via a
connecting mechanism 6. A water supply apparatus according to any
preceding claim wherein a flexible nenber nolded of a rubber and adapted
to be displaced in operative association with said driving neans is fitted
to a part of an open type water supply path extending from said
accomodati ng chanber to said ice nmakj Rg .conpartnent. 7. A wat er
suppl yi ng apparatus for an automatic ice nmachine as clained in Caim

FIG. 2A

58 : 59
9 .

57
This is the replacement shedt
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6, characterized in that a water reservoir is disposed at the internediate
part of said water supply path extending fromsaid acconmobdati ng chanber to
said ice making conpartnent so as to prevent cold air from | eaking
therefrom 8. A wat er supplying apparatus for an autonmatic ice nmachine
as claimed in CQaim6, characterized in that said neasuring chanber or said
wat er tank and said open type water, supply path are seal ably arranged so as
to prevent cold air fromleal kng therefrom 9. A wat er supply apparatus
for an automatic ice nmachine as claingd in Caim6, characterized in that a
cleaning tray having substantially-tRe~sane configuration as that

57T

62
. 4
WATER suppLy ON T b ﬂ
START SIGNAL -
(OPEN) ON r
SOLENOI
0 (CLOSE)OFF

OPEN . |
oo sW. ol 111 1] |
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of said open type water supply path is placed on said open type water
supply path so that it is fitted to one end of said flexible nenber nol ded

of a rubber. 10. A wat er supplying apparatus for an autonmatic ice machine
as claimed in CQaim6, characterized in that a nmagnetic nmenber is
di spl aceably received in said neasuring chanber. - 40-

- 4 -

FIG. 5

- %\ 80, 81
W .

[
] <
57

;2; | —64
rl

)

FIG. 6
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11. A wat er supplying apparatus according to Claim1l and conprising a cap
havi ng said outflow hole fornmed thereon, an inner case having said

nmeasuri ng chanber threadably secured thereto, said inflow hole forned
thereon and a cylindrical air vent standing upright therefrom an upper
case fitted to the inflow hole side of said inner case and including said

i nfl ow val ve nol ded of an elastic material such as a rubber or the |ike,: - an
air venting hole formed at the upper part of said inner case and a water
cleaning filter secured thereto, and 2@ cooperating shaft held by said cap
and sai d upper case to open and cl ose said_inflow hole and said outflow

”

hol e by 1 1dabl e acement t her eof i p-ifjelupwar d/ downwar d direction, said
cooperating shaf tﬁfﬁ.udiz sai d AR

¢ 61
7 FiE
(1\ 5 "D 9‘2 63
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outfl ow val ve nol ded of an elastic material such as a rubber or the like.
12. A water supplying apparatus according to Claiml1l and conprising a cap
havi ng said outflow hole formed thereon, an inner case having said cap

t hreadably secured thereto, said inflow hole forned thereon and a
cylindrical air vent standing upright therefrom and an upper case di sposed
above said inner case and having an air, venting hole forned thereon and a
wat er cleaning filter secured thereto.- @nd a cooperating shaft held by said
cap and sai d upper case so-as to allow it to be-slidably displaced in the
~upwar d/ downward direction, wherein said inflowoutflow valve fitted onto

sai d cooperating shaft is nolded of a ti erial such as a rubber or
the like in order ;rf . ?(72&

'63 93

VTSI ITY

N | o ’ I ﬂ_

92

FIG. 10B

FIG. 70C

- 93
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to open or close said inflow hole and said outflow hole by slidable

di spl acenent thereof in the upward/ downward direction. 13. A wat er
suppl yi ng apparatus for an automatic ice nmachine as clained in Caim1l1l or
Claim 12, characterized in that the ceiling plate of said inner case is
inclined such that its height increases toward said air vent. 14. A water
suppl yi ng apparatus for an automatic ice machine as clainmed in Caim11l or
claim 12, characterized in that said air vent hole is designed in the form
of a cylindrical air vent standing uprighﬂ fTom sai d upper case.

FIG. T7A

FIG. 118

102

94 63
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15. A wat er supplying apparatus substantially as herein described with
reference to Figures 1 to 4, 5and 6, 7, 8 9 and 10, 11, 12, 13 to 15, 16,

17, 18 or 19 of the acconpanyi ng draw ngs.
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REPLACEMENT SHEET

ABSTRACT

WATER SUPPLYING APPARATUS FOR AN AUTOMATIC ICE MACHINE

A wager supplying épparatus for an automatic ice machine disposed in
an ice making compartment 52 supplies water tc an ice making tray 56 in the
ice makiné compartment 52. - The water supplf,apparatus comprisgs a water
tank 59 disposed in an accommodating chamber different from the ice;making
compartment 52 and located above the latter with a measuring unit 60
incorporated therein. The measuring unit 60 includes a valve assembiy
comprising an inflow valve 66 aﬁd_an outflow valve 68 arranged to close an
outflow hole 67 at a time when water flows.in and close the inflow valve 66
at a time when water. flows out; and_dri&ing means 57 disposed bel&w the:.
water.tank 59 to drive the valve assembly in order to.open'éhe outficw ;aive
68 and close the inflow valve 66 when the water stored in a measuring
chamﬁer of the measuring mechanism is supplied to the ice making tray in the
ice making comprartment. The driving means may include sealing means 61
adapted to come in contact with the valve assembly so as éd prevent the
driving means from being wetted with water. The water supplying apparatus

includes no water receiving section which allows exposure of the water to

the environmental air, thereby preventing bacilli from entering the water.

Fig. 2B.



