-1- AUTONVATI C | CE MAKI NG APPARATUS AND REFRI GERATOR qﬁ;ﬁ%g 582 ~3-
FI ELD. OF THE | NVENTI ON : The present invention-relates to

automatic ice making 5 apparatus for supplying water into an ice making
tray and producing ice therein, angia refrigerator with the automatic

i ce maki ng apparat us provi ded thereln. BACKGROUND OF THE

I NVENTION 10, W‘é% MATORNE (A FMOITS NI REFRIGHRAAGIAT at us

S di scl osed, nstance, Japanese Patent Lai d-Open Publication
No. 300402/ 1994. Fig. 35 shows an external appearance of a
refrigerator in which the conventional type of automatic ice maki ng

apparatus is m@%ﬂ_ﬁﬁmmeneral bl ock view 15 illustrating
t he conventional type of automatic ice naking

The present invention relates to an automatic ice making
5 apparatus for supplying water into an ice making tray and
ﬁroducing ice therein, and a refrigerator with the automatic ice

making apparatus provided therein.

BACKGROUND OF THE INVENTION
10 A conventional type of automatic ice making apparatus is
disclosed, for instance, Japanese Patent Laid-Open Publication
No.300402/1994. Fig. 35 shows an external appearance of a
refrigerator in which the conventional type of automatic ice
~ .making apparatus is applied, Fig. 36 is a general block view
15  illu§£rating the ‘conventional type of automatic ice making
apparatus, and Fig. 37 is a detailed 'cross—sectional view
illustrating a key section of the conventional automatic ice
making apparatus. In Fig. 35, a refrigerator 1 with freezing
chamber comprises a cold chamber 2, and a freezing chamber 3
20 provided under the cold chamber 2. And provided in a lower .
section of the cold chamber 2 is a water supply tank corner 4,
while_an ice making corner 5 is provided in an upper section of
the freezing chamber 3 and an automatic ice making appératus is

provided between a water supply tank corner 4 and an ice making

25 corner 5.



apparatus, and Fig. 37 is a detail ed cross-sectional view _
illustrating a key section of the conventional automatic ice maki ng
apparatus. In Fig. 35, a refrigerator 1 with freezing -chanber
conprises a cold chamber 2, and a freezing_chanber 3 20 provi ded under
the cold chanber 2. And provided in a | ower section of the cold

chanber” 2 is a wat ﬁ-é SHE Yirt 3G .CA6)eh-Hater suppVit&nifNi0 Gis MBidtilled in
corner 5 is provided In an upper section of the freezing chanmber 3

and an aut omat iy %t@kisnl%!ﬂ@p%rﬁw%d@er 4, ar¥ @intRthtigig\gsrt aBteith a
a

supply tank corner 4 and I Ce making 25 corner 5.
- 2- RS siPWT iTarjer &ifough Weorranugpip tonbedAnseritest atexdim is
the water supply tank corner 4, and a nmounting port 41 with a
di aneter |argepreRadel Gadenrtiss ivatisr sepphgetank 40wer i rguantifyingrmond et
under the water supply tank 40. A quantifying room 42
5 is set in this mounting port 41. The quantifying room 42
comprises, as shown in Fig. 37, cap 44 having cap 44 screwed
.into the mounting port 41 and having an outlet port 43 at a
center thereof, an internal case 45 having an inlet port 46 in
an upper section thereof, and an uppef case 47 having activated
10 carbon 48 therein. A control valve 49 for opening or closing
the outlet port 43 as well as the inlet port 46 is set to the
outlet port 43 of the cap 44. The control vale 49 has an outlet
valve 50 for clogging the outlet port 43 and an inlet valve 51
for clogging the inlet port 46, and is energized downward in
15 the figure by a spring 52. Namely, if a power is not loaded from
under the control valve 49, the confrol valve 49 is lowered by
the spring 52, so that the inlet port 46 is opened and the
outlet port 43 is closed.
Also the internal case 45 is fixed to the cap 44 by means
20 of screwing or engagement, and an air vent 45a is provided in
an upper section thereof. The upper case 47 is mounted on this
internal case 45 by means of screwing or engagement to make
water in the water supply tank 40 flow into the quantifying room

42 via the activated carbon 48.

25 A receiving tray 54 is provided under the mounting port 41



5 s set in this nmounting port 41. The quantifying room 42

conprises, as shown in Fig. 37, cap 44 having cap 44 screwed into the
fount.i ng port 41 and having an outlet port 43 at a center thereof, an
i nternal case 45 having an inlet port 46.3.n an upper section thereof,

and an upper case 47 having activated 10 carbon 48 therein. A control

valve 49 for Q@eRl ngher ?.laﬁﬂi'if’&ying roklie 921t =¥t pehleréinas andl £Sdriving
inlet port 46 is set to the outl et port 43 of the cap 44. The control
val e 49 has ameeHahfbm 55 asval drive hnitclisggiety inha eattlest suppd y4paxhd 530

inlet valve 51 for clogging the inlet port 46, and is energized

downward in provided fingthdsbyezeiminggtFay Ndmaing inkclinedwdownwamrdt. The
| oaded from under the control valve 49, the control valve 49 is

| onered by  drivingemeghamisnc35 movehauptanrd idown agoopesatingosdads &6dby
t he outlet port 43 is closed. . Al'so the internal case 45 is
fixed to% he swanss pf nemnelemkromugnedis,i sfIectengfigamnelesigomgnetic
vent- 45a is provided in an upper section thereof. The upper case 47

i s ‘mount ed onsodienoid proviges rkhexsige as [Puskessthe geptiphgvaive 49 in
engagement tOt.rrrxgkguantifying'room 42 upward with an umbrella 57 mounted onto
a tip of the operating shaft 56. The umbrella 57 is used to
prevent water coming from the outlet port 43 into an mounting
10 hole 53a of the water supply path 53, and_is made from a
silicon-based material. With this function, the driving
mechanism 55 is operated with the operating shaft 56 moved
upward, when the control valvg 49 is pushed upward, the outlet
port 43 is opened and also the inlet port 46 is closed with the

15  inlet valve 51. '

A feed pump 58 is provided, as shown in Fig.-36, on the
receiving tray 54 with the driving mechanism 55 set thereon,
and a push-out hose 59 is attached to an upper edge of this feed
pump 58. This push-out hose 59 extends up to the ice making

20 corner 5 of the freezing chamber 3, and its tip ﬁeaches onto
the ice making tray 27 in the ice making corner 5. It shouid be
noted that the feed pump 58 is not based on a spiral system but
on a self-contained system. In a self-contained system, a

rotational speed of the pump motor is proportional to a

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



water in the water supply tank 40 flowinto the quantifying room 42

via the activated carbon 48. 25 A receiving tray 54 is provided
‘under. -t he nounting port 41 - 3-

w th the quantifying room42 set therein_4. and a driving mechani sm 55
as a drive unit is set in a water supply path 53 ~ provided in this

drive unit is set in a vater supply path 53 © . | ! |
moves up_and BRGLE Gabf e geCRUMERATeI By adjusting pOpREeBaTbITERe in

el ectromagneti G.:eff ciLo i C ol enoi d provi ded
T el | o0 0

therein and pus val ve 4 the quantifying room 42
upward wi th an un§gld a 5 GederibedoR ™ $ made for bpBretibhe. aperaistateshfible

56. The unbrella 57 is used to prevent water coming fromthe outl et
port 43 into aphBOWEivihg lflechhfliem535 oist hptabpersted) y opayh H3donfitraird
made from a silicon-based material. Wth this function, the driving

5 energizing force generated by ‘a spring 52 is loaded to the

control valve 49 in the quantifying room 42, so that the outlet
port 43 is closed by the outlet valve 50 and the inlet port 46
is kepf in a state where it is opened. For this reason, in this
state, water in the water supply tank 40 goes through the

10 activated carbon 48 into the -upper case 47 and also goes
through the inlet port 46 into the internal case 45, thus the
quantifying room 42 being filled with water. The water smoothly
flows into the internal case 45 due to effects by the air vent
45a.

15 Then, when the driving mechanism 55 is operated, the
operating shaft 56 goes upward, and the umbrella 57 pushes a
lower edge of the control valve 49 against the energizing force
generated by the spring 52. As a result, the outlet port 43 is
opened, while the inlet port 46 is closed with the inlet valve"

20 51, so that water in the internal case 45 flows from the outlet-
port 43 into the receiving tray 54. Water in this receiving
tray 54 is supplied from the push-out hose 59 into the ice making
tray 27 due to effects by the feed pump 58. Then the inlet port
46 has been closed, so that a quantity of water flown into the

25 receiving tray 54 is equal to a volume of the internal case 45.



mechani sm 55 is operated with the operating shaft 56 noved upwar d,

when the control valve 49 is pushed upward, the outl et port 43 is
‘opened and also the inlet port 46 is closed with the 15 inlet valve 51.
A feed punp 58 is provided, as shown in Fisg. 36, on the recei ving
tray 54 with the driving nmechani sm 55 set thereon, and a push-out

push- ot hose. BOE cHEn AR ClnELer BURR dP3Y ene 1ol RKTfs, fH45 77 by
fer 551 f
inthe Lo makingoaneRcy E8rrEoRRe SEH ek ouyme EELOEeERE AR, b Eaks"d3-

i's not based Oﬂtasﬁm@bém%@ BHat the olet PRk QQ”H@EQGHO\EYFAE%@ a hbile
a self-contai ned system a rotational speéed of the punp notor

proportional t@of ab veriiiS@tdons fskowhaa! @, p&@xbhabfat‘iﬁedwhahewei:ebaﬁbws
tothe |c§ out is not fixed and also a water level in the receiving tray
54.changes, but the water is immediately sucked by the feed pump
58 based on the self-contained system, so that no water remains
in the receiving tray 54. Namely, even if a period of time when
water flows out fluctuates, water does not remain in the

10 receiving tray 54 and is supplied=to the ice making tray 27 at
a constant rate.

Fig. 38 is a general block diagram showing a control board
for controlling operations of the driving mechanism 55 as well
as of the féed pump 58, and Fig..39 and Fig. 40 are the time

15 charts each showing timing of the operations. A control board
60 is provided in refrigerétor 1l with freezing chamber and is
connected to the driving mechanism 55 as well as to the feed
pump 58. It should be noted that the reference numeral 61
indicates a power supply unit for the control board 60.

20 As shown in Fig. 38, when a water supply start signal is
outputted from this control board 60, the driving mechanism 55
is switched from OFF to ON state, and the ON state is kept for
a specified period of time. Then, timing is set so that the
feed pump 58 is switched from the OFF state to ON state in t1 .

- 25 seconds and the ON state will be kept for a specified period of



-

maki ng tray can be controlled by adjusting a period of time in whi ch
t he punp notor is driven. Next, a description is nmade for
operations. In a state where t he driving mechani sm55 is not
operated, only a downward 5 ener gi zi nggf orce generated by a spring 52 is
| oaded to the control valve 49 in the quantifying room 42, so that

the outl et tim@0rA148 as shewfdihyrige ot ! QheV%h.ﬁ@.néom&WbEth'tnls%t that
port 46 is kept in a state where It is opened. For this reason,

t'Hi s st athe P@écrpunip 5B (WA lstri teheid Y riom ehe0 m%thheowhohhsta%g in
activated carbon 48 into the upper case 47 and al so goes hr ough the

inl et port 46 t2tsetdrsds riferaltheasiriddngt methahesm 55 19Ut&'frhEW DN hAAM:fie
being filled with water. The water snoothly flows into the internal
case 45 due toOBf$tats willheeakeptefibr a spedbfied Iferiod ofheime. when the
driving nmechanism55 is operated, the operating shaft 56 goes
upwar d, afd the urthe|watér stehed in the recewwingdygeapf S5éhaccoptiing val df
49 agai nst the energizing force generated by the spring 52. As a
result, the Ougpggag@pn 9% jthe driving mechanism 55 as described  above is
sucked by the feed pump 58 and the receiving tray 54 becomes
empty. It should be noted that a gear box 28 for rotating the
ice making tray 27 to separate ice therefrom is provided at the -
10 side of the freezing chamber 3, where a Quantity of ice stored
in an.ice storage box is detected and a water supply start
signal is outputted from the control board 60 when a guantity
of ice is short.
In the conventional type of automatic ice making apparatus,
15 the water supply tank corner 4 or ice making corner 5
projecting into the cold chamber 2 or into the freezing chamber
3 is provided as described above, so that a space for storing
foods therein is disadvantageously reduced. Also an independent
case 1is required as the water supply tank corner 4, which
20 results in cost increase. Also, if a user fixes the internal '
case 45 to the cap 44 loosely, inlet port 46 or the outlét port
43 is not closed tightly, which makes it impossible to supply
water to the ice making room 27 at a constant rate. Furthermore

water may remain in the pﬁsh-out hose 59 or the water supply

25 | tank 40, and if the water is biologically contaminated, also



opened, while the inlet port 46 is closed with the inlet valve 20 51,

that water in the internal case 45 flows fromthe outl et port 43
into the receiving tray 54. Water in this receiving tray 54 is
supplied fromthe push-out hose 59 into the ice making tray 27 due
to effects by the feed punp 58. Then the inlet port 46 has been

closed, so that a quantity of water flown7into the 25 receiving tray 5
is equal to a volune of the internal case 45. -

-b- Fdmnstidies of eaR@nhoy@ indy ikee dmelamédatedt he i ce making tray 27 by
a quantity corresponding to a volune of the internal case 45. It
shoul d be noted that the outlet port 43 does not have a hole for ai
ventilation, so that a period of time when water flows 5 out is not

fi xed and alm\gabpr-rhgvﬁgmjdm receiving tray 54 changes, but
the water is 1medi ately sucke y the feed punp 58 based on the

sel f-contained syst g ;30 Ri¥jelR YBltHe p2EBEHE invention to provide a low

cost automatic ice making apparatus in which it is possible to
substantially suppreés reduction of a space for storing foods due
to incorporation of an automatic ice making apparatus as well as
to insure a constant water supply rate without causing a fatal
failure even if a user commits a mis::ke in operating the system
and also it is possible with a simple construction to easily check

whether water is present in the water supply tank with any water

not left in the piping. It is another object of the present

invention to provide a refrigerator in which a space can

effectively be utilized.

With the automatic ice making apparatus according to the
present invention, a water supply tank is installed in a well
formed in a partition wéll partitioning a space of a refrigerator
into a plurality of storage chambers, so that a case made with
other component for installing therein a water supply tank is not
required to bé provided, and a space for storing food products is
not reduced.

With the automatic ice making apparatus according to the
present invention, by bending a partition wall so that a well will

be formed in one surface of the partition wall and a raised

SO

4

r



in the receiving tray 54. Nanely, even if a period of time when

water flows out fluctuates, water does not remain in the 10 receiving
fray 54 and is supplied to the ice making tray 27 at a const ant
rate. Fig. 38 is a general block diagram showi ng a control board
for controlling operations of the driving nmechanism55 as well as of
the feed punp 58, and Fig. 39 and Fig. 40 8&are the tine 15 charts each
showing timng of the operations. A control board 60 is provided in
refrigerat orseetiidrhwil2dye fopraednirethendther surfacecofirtde pdrtotibe wikll,i ng
mechani sm 55 as well as to the feed punp 58. It should be noted that
the referencs nwemnakifig tray is ip¥dvidedsin tioevasidelpfl Yhenraised ddution
control board 60. 20 As shown in Fig. 39, when a water supply start

signal is formedWyPeheCPatt2Pibhi waIDNtddltHaReteflint Hestbtaged chamber
nmechani sm 55 is smtched fromOFF to ON state, and the ON state is

(EDY oy s MACPRE 16 M0 ohy Uaprongy Lida kortatspond miod e
and t he ON %ﬁ&d@s‘ ; PBokERLahOLg 2 specifi_ed period of
With the automatic ice making apparatus according to the
present invention, the well in the partition wall in which a water
supply tank is installed is formed in a side where a door of the
refrigerator is opened or closed,qzﬁd an ice making tray is
installed in the back of the raised section in the partition wall
=To) thét the water supply tank installed in the well formed by the
partition wall and the ice making tfay are superimposed in the
right and left direction as well as iﬁ the vertical direction, and
for this reason a spaée for storing food products is not reduced,
and a water supply tank is easily be installed.
With the automatic ice making apparatus according to the
present invention, the plant comprises a water supply tank having
a main chamber and an auxiliary chamber separated from each other
with a perforated partition plate, an ice making tray for
generating ice therein, and a feed pump for pumping up water
storéd in the auxiliary chamber of the water éupply tank and
supplying the watgr into the ice making tray, and a capacity-of

the auxiliary chamber of the water supply tank is smaller than

that of the ice making tray, so that a quantity of water flowing



time. Also as shown in -Fig. 40, the timng my be set so that t he
feed punp 58 is switched fromthe OFF state to ON state in t2
seconds after the driving nmechanism55 is turned ON and the ON state
will be kept for a specified period of tine. 5 . The water stored in
the receiving tray 54 according to an operation of the driving
mechani sm 55 as descri bed above is - 9sdcked by the feed punp 58 and
the receiving tray 54 becones enpty. It should be noted that a gear

box 28 for rehateigtbhefrom the igifalIakiolest payvided 0irs ety gartitd cnhedateom
I's provided at the 10 side of the freezing chanber 3, where a quantity

of ice storeds smalled Rhdh th&t FIWAGY SQK dfs tHetAGtild AR cRambée] P by
start signal is outputted fromthe control board 60 when a quantity

of ice is shehlig reason, a qhint{y EWELEE WA beYBEPPLi Wit TBhE Cide MakBkgng
appar at us,
tray at a substantially constant level.

With the automatic ice making apparatus according to the
present invention, a feed pump is driven in the reversé direction
when power is turned ON, so that, even in a case where power
supply is disconnected due to a power failure during operation of
the feed pump, water does not remain'*?in a pipe between the water
supply tank and the ice making tray, and a quantity of water can
be supplied to the ice making tray at a substantially constant
level, which makes it possible to prevent a capacity of an ice
making tray from overflowing.

With the automatic ice making apparatus according to the
present invention, the plant .comprises a water suppiy tank for
storing water provided in the well, an ice making tray for
generating i.ce therein, and a feed pump for pumping up water in
the water supply tank and supplying the water into the ice making
tray, and the feed. pump is driven in the regular direction for a
specified period of time and then driven in the reverse direction
for a specified period of time, so that the space therein can
effectively be utilized, and water does not remain in a pipe

between a water supply tank and an ice making tray, which makes

it possible to prevent the pipe from being contaminated.



15 the water supply tank corner 4 or ice nmaking corner 5 _
projecting into the cold chamber 2 or into the freezing chanber 31is
provided as described above, so that a space for storing foods
therein is disadvantageously reduced. Al so an independent _case is
required as the water supply tank corner 4, which 20 results in cost
i'ncrease. Also, if a user fixes the interdd - case 45 to the cap 44
| oosely, inlet port 46 or the outlet port 43 is not closed tightly,
whi ch makes it inposBithehe astpphyic ice makisyy appabatusacodtdifng eontle
at a constant rate. Furthernore water may remain in the push-out hose
59 or the wapeesenppinvertion,t shk #8ed gnmnp fist Aesabf egSritﬁlﬁy Puai,Cabl ¥hat
cont am nat ed, al so - inside of
t he hose rraycbms@ﬁcﬁiindﬂitvﬁ.d::.ng is not required when the water supply tank
is attached to or detached from the well, and a quantity of water
supply into an ice making tray can be controlled according to a
period of time for driving a feed pump, which makes it possible
to supply water into an ice making tray at a substantially
constant level.
) b :

With the automatic ice making apparatus according to the
present invention, a suction pipe and a feed pipe are connected
simultaneously when the water supply tank is installed in the well
formed by the partition wall, so that a water supply tank and a
feed pipe can easily be connected.

With the automatic ice making apparatus according to the
pPresent invention, a cover made from a soft material for covering
an opening section of the feed pipe is provided when the suction
pipe and the feed pipe are not connected to each other, which
makes it possible to prevent foreign materials from coming into
the feed pipe, and also to prevent a feed pump from being
locked or the pipe from being ciogged.

With the automatic ice méking apparatus according t;:: the
present invention, an opening section of the suction pipe

connected to the feed pipe is located above a maximum water level

in the water supply tank, so that, even if the water supply tank



SUMMARY OF THE | NVENTI ON It is an object of the present invention
to provide a low cost automatic ice nmaking apparatus in which it is
possible to substantially suppress reduction of a space for storing foods
due to incorporation of an automatic idé]ﬁaKing apparatus as well as to
insure a constant water supply rate without causing a fatal failure even
if a user cohfidetarhadduking Preyatdomngt ithe pefdMmRyn@d graptityaf water
possible with a sinple construction to easily check whether water is.
present in tfAtowinerfrupphy waker Wuphlantamat 6 BrEupprespRdide HMAPATU™ t
I s anot her object of the present invention to provide a refrigerator in
which a spatevetan effectively be utilized. Wth the automatic
i ce making apparatus according to the present invention, a water supply
tank is installed i nwathethe sutomatdicniee peeking eappaaatupaacterdirihgoathe
space of a refrigerator into a plurality of storage chanbers, so that a
case nmade W phes@hberimpafitdon)t f ahe neatéti mmppler etanla i@t emadepfnont aak
is nott required to be provided, and a space for storing food products is
transparent material, so that a quantity of water in the water
supply tank can easily be checked.
With the automatic ice making apparatus according to the
present invention, a water level gauge is provided on a wall
T
surface of the well provided on the partition wall in which the
water supply tank is installed, so that a quantity of water in the
water supply tank can easily be checked with a low-cost
configuration.

' With the automatic ice making apparatus according to the
present invention, the plant comprises a water supply tank
installed in a refrigerator for storing water therein, a pump
installed within the water supply tank for discharging water
stored in the water supply tank into an ice making tray, and a
drive unit installed outside the water éupply'tank for driving the
'pump above, and the drive unit delivers a torque for driving the
pump to the water supply tank in a non-contact mode, so that a
user can freely wash almost all the paths for water supply
including the feed pump, and as far as electrical and structural
aspects are concerned, the drive unit has no connection with the

motor, and for this reason safety and silence of the motor can

be achieved.



not reduced. Wth the automatic ice maki ng apparatus according to

the present invention, by bending a partition wall so that a well wll be
fornmed in one surface of the partition wall and a raised

- 8 - section will be formed in the othab_surface of the partition wall,
an ice making tray is provided in the side of the raised section forned by

the partition wall,, S0t lahuUFRELl cd! fliRoCMppitatus) ddidHulMP d8othe

making tray is provided a space tor storing féod "products is not reduced.

Wth th rovi > \
th the aUtﬁgg%%%F{ﬁﬁmgﬁgigﬂlagpﬁéfaﬁél?EP&éﬂiGSré@ b epr&HvES a magnet

I nvention, t artition wa in which a water supply tank is

installed is %‘Qrﬁqg ﬁ’Rm ShdlCaY¥8 N Srovi@iig nétiter NEd dnae P ¥ided openese
or closed, and an Ice king tray 1s
drive unit at a position opposite to the magnet provided in the
5 pump, so that a motor and a feed pump.can be constructed in a
non-contact mode, and a safety and high-reliability device can
“be achieved.

| With the automatic ice making apparatus according to the
present invention, the drive unit is attached to a tank
10 supporting méans provided on a wa¥l of a refrigerator or in a
refrigerator for mounting thereon the water supply tank having
no connection with the water supply tank through water, so that,
because the motor is fixed to a tank holder so that no water
around the water supply tank reaches the motor which is an
15 electrical component, a positioning between the motor and.a
water supply tank to be set in the tank holder can precisely

and easily be achieved. ‘
With the aﬁtomatic ice making apparatus according to the
present invention, a water receiving section is provided
20 between the water supply tank and the ice making tray, and a
dischafge port of a discharge pipe connected to a pump for
dischafging water into the water receiving section is allocated
above the maximum after level within the water supply tank as
well as under an upper edge section of the water receiving

25 section, so that water runs out at the edge of the discharge



installed in the back of the raised section in the partition wall so that
the water supply tank installed in the well forned by the partition wall
and the ice naking tray are superinposed in the right and left direction
as well as in the vertical direction, andjzfor this reason a space for
storing food products is not reduced, and a water supply tank is easily be

i nstal I ed. ort m}g,;q;t e%}??ut ?“E'E' §s@oppklNJanaratatie 3ame dind Lidter

. por
the present |%vent|on, an nprises a water supply tank having a

mai n chanber agge@métXbveEYow "GbEs £ SERe il €k f ¥ e Banky idiogi th a
perforated partition plate, an ice nmaking tray for generating ice therein,

and a feed punp fofifwrehedauRomatee iTeomuking tdpparatus adgcardire tof the
the water supply tank and supplying the water into the ice making tray,

and a capacit yppésentharwenition,y ahmobablefl sebeiont of shpppumpaink removably

smaller than that of the ice making tray, so that a quantity of water

flowing 5 provided in a casing which is an enclosure for accommocdating
the movable section of the pump therein, so that a -user can
clean even the internal section of a feed pump.

With the automatic ice making apparatus according to the
present invention, a filter is removably provided on a pump

10 suction port provided in the water supply tank, so that such
big a refuse that may lock the impeller section can be
?revented from reaching the impeller section, and the filter
section can be cleaned.

With the automatic ice making apparatus according to the

15 present invention, the plant comprises a tank supporting means
provided on a wall of a refrigerator or in a refrigerator for
mounting the water supply tank thereon, and a positioning means
for fixing positions of the water supply tank in three
directions by partially contacting the water supply tank

20 thereto, so that a step-out phenomenon of a magnet does not ‘
easily occur.

With the automatic ice making apparatus according to the
present invention, one edge of a rotary shaft of a pump is
rotatably supported by a pump bearing with the other edge

25 rotatably supported by an impeller, so that a number of



- 9 - thereinto fromthe small holes provided in the partition plate 1is
smal l er than that flow ng out of the auxiliary chanber, and for this
Teason, a quantity of water can be supplied to the ice making tray at a
substantially constant |evel . W th The automatic i ce naking
apparatus according to the _present invention, a feed punp is driven in the

reverse di r &MPOReNERHEEBnArS2esSeRIRY COR PeodEREEaS@Yen in a case where
power supply is disconnected due to a power failure during operation of
the feed punp,  wat eMigbeshacrutematiic iseampkies ARRATATWSHBCRAFEENT Sk fihe
tank and the ice making tray, and a quantity of water can be supplied to
t he i ce makipmpsengyinvent iormseabank|sertionshigher thapl a pantdtienkeall and
possible to prevent a capacity of an ice naking tray from overfl ow ng.
Wth the autpamtiitdondegneki sgrfepar af usthec gantiitgono wald pretbet lateral
I nvention, the plant conprises a water supply tank for storing water
provi ded i n directdbh, ian previded ngréowsy &operiphery of a groove in the
concave section provided on the partition wall, so that a spill
from food dropped onto the partition wall can be prevented from
flowing into the plant.
With the automatic ice making apparatus according to the
_ : »
present invention, a large flange covering the entire periphery
of the groove in the well provided on the partition wall, and
larger than a gap generated between the flange and a corner for
the water supply tank is provided in the water supply tank, which
makes it possible to cover the gap, and also to prevent foreign
materials from flowing into the corner for the water supply tank.
With the automatic ice making apparatus according to the
present invention, a water level display window enabling visual
check of a water level in the water supply tank is provided in an
upper section of the water supply tank, so that, even if water
drops are adhered to the wall surface of the water supply tank,
user can check a water level at a boundary section between a group
of water drops and the water.

With the refrigerator according to the present invention,

the plant comprises a partition wall partitioning a space in a



generating ice therein, and a feed punp for punping up water in the water
supply tank and supplying the water i.nto the ice neking tray, and the feed
punp is driven in the regular direction for a specified period of time and
then driven in the reverse direction for a specified period of tinme, so
that the space therein can effectively be utilized, and water does not
remain in a pipe between a water supply tignk and an ice making tray, which
makes it possible to prevent the pipe from being contani nated. _
- 10 - refriffétatdic ingtoodbplera TRty RIS BEoRAgE ! dhatibe¥es 0lalwed 1t Bothed
present invention, the feed punp is a self-primng punp, so that

connecti on OpnWHig@ariB0bn Wil Ged YEESmhdEatBF EnSYEPh YR WaterSsupply
attached to or detached fromthe well, and a quantity of water supply into
an i ce maki ngakkayandn £ £00t hakifd 39eY PAKiRP in a storage chamber
| different. and separated with a partition wall from ﬁhe storage
chantbe::;'with the water'supply tank provided therein for recéiving
water supplied from the water Supply tank and generating ice
therein, so that a spéce therein can effectively be utilized.
With the refrigerator according to the present invention,
a bank section is provided along an :;ge of the well provided on
the partition wall, so that a spill from food or the like dropped
onto the partition wall can be p:_:'evénted from its flowing
thereinto.
With the refrigerator according to the present invention,
a projection for positioning a position of a bottom of water
supply tank is provided on the bottom section of the well provided
on the partition wall, so that even if a space between the
partition ﬁall ‘and the water supply tank is generated and a small
quantity of foreign materials is flown thereinto, the water supply
tank can be set easily without any inconvenience.
With the refrigerator according to the present iﬁvention,
a heat transfer .conducting means for conducting heat from a

cooling medium condensing pipe provided on an edge face of the

partition wall is provided near the well provided on the partition



period of time for driving a feed punp, which nmakes it possible to supply
water into an ice making tray at a substantially constant |evel.

Wth the automatic ice nmaki ng apparatus according to the present

i nvention, a suction pipe and a feed pipe are connected simultaneously

when the water supply tank is installed in the well formed by the
partition wall, so that a water supply taré and a feed pipe can easily be
connect ed. Wth the automatic ice nmaki ng apparatus according to

t'he present wahiengd dihatateoperature dff theawstét suppdy ahnk doed vt Agwesn

openi ng section of the feed pipe is provided when the suction

pi pe and the

feed pipe arbevatise e toetierOf 62 MR tE8UPpIMH £ank MR ASways lossidd Dyt Beat
prevent foreign materials fromcomng into the feed pipe, and also to

prevent

‘attendfepiiny fulPde) BdongO8KREa O t 4 f D @dndudtRagNdapk 09ged.

Wth the automatic ice nmaking apparatus according to the present

i nventi on,

an Openiigh Y kePr Dfetdor UebbRBiRE D tha MR invelieibaed

pi-pe is | ocated above a maxi num water | evel

a heater for warming up the water supply tank is provided near the
well provided on the partition wall and the heater is turned ON
or OFF in reverse synchronism to the refrigerator, so that, by re-
utilizing heat from the condensing pipe for warming up the water
supply tank and turning ON or OFF tﬂ:?cord heater, energy-saving
can be achieved.

With the refrigerator according to the present invention,
a door pocket for shutting off cool air is provided in the botﬁom
section of the door body of the refrigerator above the well
provided on the partition wall so that cool air will not directly
come onto the water supply tank, so that water in the water supply
tank can be prevented from being frozen, and at the same time a
spill from food in the door pocket can be prevented from dropping
onto the water supply tank.

With the refrigerator according to the present invention,
a cool air shut-off means closely adhering to the partition wall
is provided in the bottom section of the door pocket; so.that
space between the door pocket and the water sﬁpply tank.is formed

as a heat insulation with air by using a packing; which
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uring operation of the feed punp, a quantity of water flow ng
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matic i ce making apparatus -agcording to the present

the water supply tank is nade froma transparent material,

Rhikk¥ gt peis8inle tBe kepCharming ¥pt ankater sapply kank with
Wth“the automatic I ce nmaki ng apparatus according to the

b GRald &@hﬁtih?vet gneegylLs provided on a wall surface of

I ded on the pariition wa ? in which the water supply tank is

t haighgthe idutonfatirt eicé méking vapparstppl yccandtingnteathkey

th a |l owcost configuration.

_ present invention, a positioning means for positioning in the
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thrust direction as well as in the radial direction is provided
in an L-shaped angle monolithically provided in a feed pump,
and an engaging section for engaging and fixing the positioning
means is provided on a water supply tank, so that the feed pump
can closely be fixed to the water supply tank.

With the aﬁtomatic ice making apparatus according the present
invention an air-vent hole having a diameter which is
substantially the same as that of a discharge port is provided
in an upper section of a casing for a feed pump at a position
in a rotated direction from the discharge port, so that
fluctuation of a water flow rate due to presence of air is
eliminated.and the water supply rate is stabilized.

Other objects and features of this invention will become
understood from the following description with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE INVENTION

Fig. 1 is a transverse cross—-sectional view showing a
refrigerator with freezing chamber in which an automatic ice
making apparatus according to the present invention is applied;

Fig. 2 is a cross-sectional view showing an automatic ice



With the automatic ice nmaking apparatus according to the present
I nventi on, the plant conprises a water supply tank installed in a
fefrigerator for storing water therein, a punp installed within the water
supply tank for discharging water stored in the water supply tank into an
ice making tray, and a drive unit instal P8d-outside the water supply tank
for driving the punp above, and the drive unit delivers a torque for
driving the majting t epphratus cracrausing abk iBrkedimentont af nshe, pressntt a
user can freely wash alnost all the paths for water supply including the
feed punp, almbvexstifer; as el ectrical and structural aspects are concerned,
the drive unit has no connection with the notor, and for this reason
safety and silence (fig.ha imtargeneralbeiewBhowdohg a control board applied
-12- Wth the automatic ice maki ng apparatus according to the

to Embodiment 1 of the present invention;

Fig. 4 is a time chart showing operations of a feed pump
according to Embodiment 1 of the present invention;

Fig. 5 is a flow chart showing a control for an automatic
ice making apparatus accdrding to Embodiment 2 of the present
invention; e

Figs. 6A and 6B are cross-sectional views showing a
refrigerator with freezing chamber in which a position of an
automatic ice making apparatus to be installed is changed
according to Embodiment 3 of the present invention;

Fig. 7 is a cross-sectional view showing an automatic ice -
making apparatus according to Embodiment 4 of the present
invention;

Fig. 8 is a time chart showing operations of a feed pump
according to Embodiment 4 of the presént invention;

Figs. 9A and 9B are views each shoﬁing a state of a #ater
supply tank before and after inserted into the well of a
partitioning wall according to Embodiment 5 of the present
invention;

Fig. 10 is a perspective view showing a water supply tank

according to Embodiment 6 of the present invention;

Fig. 11 is a cross-sectional view showing a water supply



present invention, a torque is delivered by providing a magnet in the
punp and al so providing anot her magnet provided in the drive unit at
-a position opposite to the magnet provided in the 5 punp, so that a
notor and a feed punp can be constructedph a non-contact node, and a
safety and high-reliability device can be achi eved. Wth

the automati Cthﬁﬁ gRKbLPEiREPRS aEMBoALRENE BJof Othéepresent PivveEntion;
i nventi on, the drive uniT is attached to a tank 10 supporting nmeans

provided on a val pigd, aarelandIepst 8fe Opetspertive viewbr egen diwwiinyr a water
mounting thereon the water supply tank having . no connection with the

vat er supply bapplyheoniehacstrding @d [Eabodiment ifeofuthet peresentr invehitiod

to a tank hol der so that no water around the water supply tank

reaches the nphen Wheltdrk ais Ml &f ewatexaand owhemebhe tapksisi shong of
bet ween the notor and a wat er supply tank to be set in the tank

hol der ca@&n pr eateely and easily be achi eved. Wth the

automatic ice making apparatus according to_the present invention,

a water receivingFigctidbrig @ mooashsectional view showing an automatic ice
making apparatus according to Embodiment. 7 of the present
invention;

Fig. 14 is an enlarged view of a key section of the

10 configuration of Fig. 13. -

Figs. 15A to 15C are cross-sectional views showing a feed
pump according to Embodiment 7 of the present invention;

Fig. 16 is view showing a control section of the feed pump
according to Embodiment 7 of the present invention;

15 Fig. 17 is a time chart showing operations for the feed pump
according to Embodiment 7 of the present invention;

Fig. 18 is a perspective cross-sectional view showing an
automatic ice making apparatus according to-Embodiment 8 of the
present invention;

20 Fig. 19 is a perspective view showing an automatic ice
making apparatus according to Embodiment 9 of the present
invehtion;

Fig. 20 is a partial cros.s-sectional view_ showing the
“automatic ice making apparatus according to Embodiment 9 of the

25 present invention;



20 bet ween the water supply tank and the ice nmaking tray, and a

di scharge port of a discharge pipe connected to a punp for

di scharging water into the water receiving section is allocated

above the maximum after level within the ygter supply tank as wel |
as under an upper edge section of the waté&r receiving 25 section, so

that water runs oug;gt t 9§ 0 8~Ste€8h88 view showin feed
- 13- port V\hge‘lﬁgfheﬂ?egg Saun%rlﬁg st opped, and aet t he san% tai neeS\at rump

does not oyerf%g%bgu&n f b emPBHEmeh®CR0VbRItRBCHEBBent inventioM¥th the
automatic ice making apparatus according to the present invention, a

movabl e section of pi§¢ RYD 4 SarﬁéPygé&I;]tivé crosovsgetional oReWN@holiing ian
t he

an encl osure for acconmodati ng novabl e section of the punp

therein, so thautdmdtse GHe makind|fspararans taecordingato SEmbodimefitalieed
punp. Wth the automatic ice maki ng apparatus according to the
5 the present invention;

Fig. 23 is a perspective cross-sectional view showing an
automatic ice making apparatus according to Embodiment 12 of
the present invention; |

Fig. 24 is a transﬁerse cross-sectional view showing an

10 automatic ice making apparatus =ccording to Embodiment 13 of
the‘present invention;

Fig. 25 is a transverse cross-sectional view showing an
automatic ice making apparatus according to Embodiment 14 of
the present invention;

15 Fig. 26 is a timing chart showing operations for the
automatic ice making apparatus.according to Embodiment 14 of
the present invention;

Fig. 27 is a transverse crosé-sectional view showing an
automatic ice making apparatus according to Embodiment 15 of

20 the present invention; .

Fig. 28 is a perspective view showing a water supply tank
according to Embodiment 16 of the present invention;

Fig. 29 is a transverse cross-sectional view showing the
water supply tank according to Embodiment 16 of the present

25 invention;



present invention, a filter is renovably provided on a punp 10 suction

port provided in the water supply tank, so that such big a refuse
that, .may | ock the i mpel | er section can be prevented from reaching
the inpeller section, and the filter -21-section can be cl eaned.

Wth the automatic ice maki ng apparatus according to the 15 pr esent
invention, the plaqlg.COBPr ii%eSa a dradis-gerndonaly vEews showingpraVvmeéetoan of

wal | of a refrigerator or in a refrigerator for nounting the water
supply tank theeamg @R Rapesisupplingatkaascording fiw Embodimensilé o tie
the water supply tank in three directions by partially contacting the

water supply tpwdser®) invdmtrieiny, so that a step-out phenonenon of a magnet

does not

easily occur. Wth the automatic ice naking

apparatus accordi ®j¢.0 8he is a perspertive eMipwn shawinedgaocshes rexample
shaft of a punp is rotatably supported by a punp bearing with the
other edge 2Zccaonstingiio Emhgstiment 6 of thecPraesentsdnveRtiniunber of

10

15

20

25

Fig. 32 is a perspective appearance view showing the
automatic ice making apparatus according to Embodiment 17 of
the present invention;

Fig. 33 is a cross-sectional view showing a feed pump
according to Embodiment 18 of the:present invention:;

Fig. 34 is a perspective appearance view showing inside of
a casing for the feed pump according to Embodiment 18 of the
present invention; | |

Fig. 35 is an appearance view showing a refrigerator with
freezing chamber in which a conventional type of an automatic
ice making apparatus is applied;

Fig. 36 is a general cross-sectional view showing the
conventional type of automatic ice making apparatus;

Fig. 37 is a detailed cross-sectional view showing a key
section of the conventional type of automatic ice making
apparatus;

Fig. 38 is a general view showing a control board used in
the conventional type of autdmatic ice making apparatus;

Fig. 39 is a time chart.showing operations for a drive unit

and a feed pump with a control board in an example based on



- .14 - conponents when di sassenbl ed can be decreased. _ ~Wth the
automatic ice nmeking apparatus according to the present invention, a bank
section higher than a partition wall and partitioning a surface of the

partition wall in the lateral direction is provided around a periphery of
a groove in the ‘concave section provided 4t -the partition wall, so that a
spill fromfood dropped onto the partition wall can be prevented from

fl owi ng i nt othhecphvwenmtional techneloby;heamdt omatic ice maki ng appar at us
according to the present invention, a large flange covering the entire:
peri phery of the grBbge 40 isha whhe ¢hiast dhdwihgt Arotét idperatidns, fapda
| arger than a gap generated between the flange and a corner for the water

supply tank @sipeowniiechrid) af eedapehp Syl thieaBbnt %61 BoarBkan ah BREMpDEE
to cover the gap, and also to prevent foreign materials fromflowng into

the corner fbasédeconaiits coHentibali. technology.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Description is made hereinafter for embodiments according
to the present invention with reference to the related drawings.
Fig. 1 is a transverse cross-sectional.view showing a refrigerator -
in which an automatic ice making apparatus according to the
embodiment of the present invention is applied, and Fig. 2 is a
transverse cross-sectional view showing the automatic ice making
apparatus according to the embodiment of the present invention.
In Fig. 1, a refrigerator 1 with freezing chamber comprises a cold
chamber 2 and a freezing chamber.3 provided under this cold
dhamber 2. A water supply tank corner 4 is provided in a well
formed by bending a partition wall partitioning a space in a
refrigerator into the cold chamber 2 and the freezing chamber 3,
an ice making corner 5 is provided in the back space of the raised
section in the freezing chamber 3 generated thereby.

As shown in Fig. 2, a water supply tank 10 is attached to

inside for the water supply tank corner 4 provided on the
partition wall 6 partitioning the space thereof into the cold

chamber 2 and the freezing chamber 3, and an opening section in



Wth the automatic ice nmaking apparatus according to the present

I nvention, a water |evel display w ndow enabling visual check of a water
tevel in the water supply tank is provided in an upper section of the
wat er supply tank, so that, even if wate[pz.drops are adhered to the wall
surface of the water supply tank, wuser can check a water |evel at a

b d ti _ d ter
V\ﬂjﬂ ?LZ f:?“hglg L&?é’?e.@e&%ﬁ?u@f Efxﬁw-%?_ér SeRDIF e MRLES cF:):l.osed by a

r or accor ng to the present nventi on, t he ant

conprises a paplili 98 W@bﬁn@aﬁtbEhQ”hBQea33pﬁQQihB 8 small diameter with a
refrigerator into a pluralify of storage chanbers, a well fornmed on this

partition wal bagReingCro BPreAateadbétwédn theheovt cind R Yankankan aitkiddarge
making tray provided in a storage chanber different and separated with a
partition wal khhmbert 18 $oersgasuring a specified quantity of water formed
5  monolithically with the water supply tank 10 is provided inside
the water supply tank 10, and an opening section of the
auxiliary chamber 17 is obstructed by a pipe unit with a
packing Bl16 provided between the pipe unit and the auxiliary
chamber. The pipe unit is formed monolithically with a flange
10 18 as a partition plate closingwthe opening section of the
auxiliary chamber 17 and pértitioning a space inside the water
supply tank 10 into a main chamber 30 and.the auxiliary chamber
17, a packing B16 attached onto a periphery of this flange 18,
a suctioﬁ pipe 13 sucking water to outside of the water supply
15 tank 10, an air vent 14, and a small-diameter hole 15
introducing water from the main chamber 30 of the water supply
tank 10 to the auxiliary chamber 17. The suction pipe 13 and
the air vent 14 are communicated to the outside of the water
supply tank 10, and an activated carbon water purifying filter
20 23 is fixed by using a filter fixing member 33 in the side of
the main chamber 30 from the small-diameter hole 15 of the
pipe unit. Also, the auxiliary chamber 17 is formed so that
the capacity thereof is siightly smaller than that of an ice
making tray 27. - |

25 The suction pipe 13 extending to outside of the water supply



chanber ﬁﬁth the water supply tank provided therein for receiving water
supplied fromthe water supply tank and generating ice therein, so that a

space therein can effectively be utilized. Wth the refrigerator
according to the present invention, a ba section is provided along an
edge of the well provided on the partitioh wall, so that a spill from food

oL oo 5 SRR o RliRs' UBPRT eh GRS b PPN Bl 1
lnvention, —a prol ??}eﬁ%ﬁgéﬁg ottomdgg)& B%E?b@”o?ftﬁebﬁih@ﬂ%n"@éﬁ 6,

supply tank IS pro fion of the well provided on the

partition wal |? ,,ﬁf[-, ueRs o A g&:@@éﬂﬁ?n drlee i sPabhnédtey Wl hnaifiet

the water supply s generated a gquantity of foreign

n
materials is I%Bpgﬁ@ tzfzerfiﬁé@ thecye V\?Er’éﬂﬁﬂbﬁ waank €an be petxengi kvl is
W t hout any i veni ence. th the refrigerator according to the

present igventivtached Potlebhatihé esucivhipipeglseand tiss imletuplipeg2Ppatand
froma cooling medi um condensi ng pi pe provided on an edge face of the

a latch 20 for improving adhesion of the three to each other is

fixed to the inlet pipe 22 with a coil spring 32. An edge

section 13a in the side of inlet pipe 22 of the suction pipe 13

should always be located in the upper side than the water level

10 indicated when the water supply ®tank 10 is filled with water.

The reference number 24 indicates a self-priming pump for

supplying water from the water supply tank 10 to the ice

making tray 27, and a self-priming pﬁmp is used in this

embodiment. A spiral type of pump may be used for that, but if

15 the self-priming pump is used, wiring executed when the water

supply tank 10 is attached or removed becomes easier. A sub-

pipe 25 molded with a material which is soft as well as allowed

by the Food Sanitation Act is provided between the inlet pipe

22 and the self-priming pump 24. The sub-pipe is also used in

20 the discharge side of the self-priming pump 24. With this sub- -

pipe 25, vibration generated by‘the self-priming pump 24 is

prgvented from being delivered to the inlet pipe 22 and a

discharge pipe 26. The discharge pipe 26 is connected to the

sub-pipe 25 in the discharge side, and water is introduced from

25 the discharge pipe 26 to the ice making tray 27 located in the



¥

partition wall is provided near the well provided on the partition

- 16 - wall, so that tenperature of the water supply tank does not | ower
because the corner for water supply tank is al ways heated by heat _
transferring thereto along a heat transfer conducting tape. Wth

the refrigerator according to the presert 4nhvention, a heater for warm ng
up the water supply tank_ is provided near the well provided on the

partition wafFeestng fhamberes - i The dndey phpe #2.08rbrRipe\2d s ansy déarbargen
t'o the refrigerator, so that, by re- wutilizing heat fromthe condensing
pi pe for warkipPg 26 pemetwaterthe patitienkwabll & .uamdngréEN:amedied ko eackl
heat er, energy-saving can be achieved. S Wth the refrigerator
accordi ng t oother prestonm ianwapplynpipe whibch poxletpifper folrusuppyybhy wavér
air is provided in the bottom
to the ice making tray 27. The ice making tray 27 is fixed to the
partition wall 6 with a gear box 28 providing a torsional moment
to the ice making fray 27 and separating the ice from the tray.
A raised section 29 provided on the partition wall in the side of
freezing chamber 3 of the partition wall 6, ice making tray 27,
and gear box 28 are superimposed to.gach other in the right and
left directions as well as in the vertical direction. Also the
water supply tank 10, ice making tray 27, and gear box 28 are
superimposed to each othe; in the right.and left direction as well
-as in the vertical direction.

Attaching the water supply tank 10 to the water supply
tank corner 4 is executed by putting water into the water supply
tank 10 and then setting the pipe unit, packing 11, and the cover
12 to the water supply tank 10. Installation of the water supply
tank 10 is performed from the upper direction of the partition
wall 6, and simultaneouslylwhen installation is executed, the
suction pipe 13 fixed to the side of water supply tank 10 is
connected to the inlet pipe 22 fixed to the partition wail 6.

When the suction pipe 13 is started to be inserted to the

inlet pipe 22, the latch 20 fixed to the inlet pipe 22 is pushed

back against spring tension of the coil spring 32. The



section of the door body of the refrigerator above the well provided on
the partition wall so that cool air will not directly conme onto the water
supply tank, so that water in the water supply tank can be prevented from
being frozen, and at the same time a spill fromfood-in the door pocket
can be prevented from dropping onto the v er supply tank. o Wth
the refrigerator according to the present invenglon, a 9opl air shut-off
means cl osel pugtheni pgpeolBheoprressesntheal packingr 021 déilxed ihethet inbet
seéction of the door pocket, so that space between the door pocket and the
wat er suppl ypipek2Rstbopredidesasrhtdghtnessat thenwthé batchy20sgdgsaover
packi ng, which . -17- makes it
possi bl e to keepoppesi 19 fik ahebREtIBBPpYpealX Md Fixed the §%Ehoﬂuﬁﬂ%ét y
of energy. Wth the automatic 1 ce nmaki ng apparatus according to

t he 13 and the inlet pipe 22 in the axial direction. As described

'~ above, the water supply tank 10 is installed in the water
supply tank corner 4 which is a well provided on the partition
wall 6 in a state where the tank is coﬁpletely sunk therein.
For removing the water supply tank 10 therefrom, the reversed
operations to that described above Ts executed, and the suction
pipe 13 and the inlet pipe 22 are disconnected from each other
by removing the water supply tank 10.

Next, a description is made for operations of supplying
water from the water supply tank 10 to the ice making tray 27.
The auxiliary chamber 17 in the water supply tank 10 is filled
with water when the automatic ice making apparatus is in the
stand-by state. When the automatic ice making apparatus starts
its operation and goes into a stage for supplying water, gears
of-the self-priming pump 24 are started to rotate with engaging
each other in the direction of water sent to the side of ice
making tray 27. Quantity of water in the auxiliary chamber 17
decreases in proportion to a rotational speed of the self-
priming pump 24. However, in this step, the quantity of
water flowing into the auxiliary chaﬁber 17 becomes less
compared to a'quantity of water pumped out from the auxiliary

chamber 17 by the self-priming pump 24 because the water flows



present invention, a positioning neans for positioning in the 5 t hrust

direction as well as in the radial direction is provided in an
L-shaped angle nonolithically provided in a feed punp, and an
engagi ng section for engaging and fixing_jfie positioning means i s
provi ded on a water supply tank, so that the feed punp can cl osely be
fixed to the waited SnPMAYxiPkry difambes 1 WAnlLy MehPeighBthée &m£l I0k] dfeter
apparatus accordi ng the present. i nvention an air-vent hole having a
di-ameter whicthd¥e 15. Sristselfapriminy pane 24 idatotdted dintiRrge wtdr
I's provided in an upper section of a casing for a feed punp at a _
posi tion lével rphat eHedi aaxtiléaryr ochahbedi sdfar dowearst , tx0 tahatlewdél

fluctuation of a water flow rate due to presence of air is
el i m nat ed andcsulhstawtialkyipplyse ate gzeret ahdl Wwatér does not r@madm dhy cthies

and features of this invention mﬁ[l becone unders;opd fromthe
f ol | owi ngs descsugitiazn wpdper cfdbr eiketopibe 22, sekfphiseind npunipawridngsand

20 - BRI EF DESCRI PTION OF THE | NVENTION
S : discharge pipe 26, and then rotation of the self-priming pump

24 is stopped and water supply to the ice making tray 27 is
finished.

Description is made for this operation with reference to

10 Fig. 3 and Fig. 4. Fig. 3 is a general view showing a control

board for controlling operations of the self-priming pump 24,

and Fig. 4 is a time chart thereof. 1In Fig. 3, the reference

number 50 indicates a control board with the self-priming pump

24 and the power supply unit 51 connected thereto, and is

15 provided in the refrigerator 1 with freezing chamber. The gear

box 28 detects a.quantity of ice stored in the ice storage, and

if it is detected that a quantity of ice is short, a water

supply start signal is outputted from the control board 50.

When the water supply start signal is outputted from the

20  control board 50, the self-priming pump 24 is switched from OFF

state to ON state and the ON state is kept for a specified

period of time. As soon as the self-priming pump 24 is

actuated, water in the auxiliary chamber 17 in the water suppl&

tank 10 is sucked by the self-priming pump 24 and is supplied

25 to the ice making. tray 27. In this operation, the auxiliary



Fig. 1 is a transverse cross-sectional view showi ng a refrigerator

with freezing chanber in which an automatic ice meki ng appar at us
according to the present invention is applied; 25 Fig. 2is a
cross-sectional view show ng an autonatic ice

- 18 - neking apparatus according to Enbodi nent 1 of the present

I nventi on; Fig. 3 is a general vi28 showing a control board

“applied

to Enbodi nment 1 of the present invention; Fig. 4is a

tine chart shhambgroasr didomnmesofemptiyoed utnwatRaC adiiery i dErdiedi skl ik ref

t he present

I nvention; Fig. 5is a flow chart showi ng a control

for an aut oneiHambeirC & TMethEhghd Pt sifia FXdilaidt@rt hhdiebos NPt a2 vyt R ow

pr esent
show ng a

i nventi on; Figs. 6A and 6B are cross-sectional views

speed, and then the auxiliary chamber 27 is filled with water
again. Then when a quantity of ice is short again, the self-
priming pump 24 is actuated, water is supplied to the ice making
tray 27, and the operations described above are repeated.

As described above, with the automatic ice making

apparatus according to the embodiment of the present invention, .

i

the water supply tank 10 is installed in the water supply tank 10
formed into a well provided on the partition wall 6 so that the
upper surface of the tank and the upper side of the partition wall
are provided in the same plane, so that a case movable to and
fro caﬁ be put on the floor surface of the cold chamber 2, namely
on the upper surface of'the partition.wall 6, thus the fﬁll width
of the cold chamber being effectively  utilized. Also the
construction insures supply of water at a constant rate and the
pipes no residual water at any point of time during the operation,
so that contaﬁination inside the pipes due to spoiled water éan
be suppressed, and water can be supplied to the ice making tray
27 always at a constant rate. Because the edge section of the
suction pipe 13 in the discharge side thereof attached tﬁ the
water supply tank 10 is located above the water level indicated
when the water supply tank 10 is filled with water,.even if the

water supply tank 10 is removed during operation of the self-



¥

refrigerator with freezing chamber in which a position of an automatic ice
meki ng apparatus to be installed is changed according to Enbodiment 3 of
the present invention; Fig. 7 is a cross-sectional view showi ng an
automatic ice nmaking apparatus according to Enbodi nent 4 of the present

i nvention;

Fig. 8is atinme chart show ng operations of a feed

punp according to Enbodi nent 4 of the pré&Sent invention; Fi gs.
and 9B are views each showing a state of a water supply tank before and
af'tter insertpdining pymwp B4 andf aksoparte tsustiing phpé B endiithe ialet pipe
Enbodi nent 5 of the present invention; Fig. 10 is a perspective
vi ew show ng22a aztediscpphygctedk fremceadhnotherFnodpuamiity &£ ttige pwesent

i nventi on;
supply

Fig. 11 is a cross-sectional view show ng a water
flowing out to the outside of the water supply tank 10 can be

suppressed at a minimum level, which makes it 'possible to prevent
an accident where flow of water from the water supply tank 10 can
not be stopped. Furthermore vibration generated by the self-
priming pump 24 is preve_.nted frém being delivered to the
refrigerator 1 with freezing chamber, so that a system with a
small operating sound can be constr:éted. | |

It should be noted that, in Embodiment 1 according to the
présent invention as described above, by bending the partition
wall 6 so that a well is formed in the top section of the
partition _wall and the raised section is formed in the bottom
section thereof, but a well may be formed only on the top surface
of the partition wall 6. Also a well may be formed in the bottom
section of the part;ition wall, and in this case the water supply
tank 10 may. be attached from the lower side.

In Embodiment 1 of the present invention, water is put
into the water supply tank 10, and then the pipe unit is set
thereto, but a water supply port may be provided on the cover 12,
and after the pipe unit, packing 11, and cover 12 each are set in
the water supply tank 10, water may be put into the water supply

tank 10 through the water supply port. In this

9A



-19- tank according-to Enbodi nent 6 of the present invention;

Figs. 12A and 12B are perspective views each show ng a water supply
tank according to Enbodi nent 6 of the present invention when the tank
is full of water and when the tank is shorjg.of 5 water; Fi g.
13 is a cross-sectional view show ng an automatic ice maki ng

apparat us accorg+§g tBeERRAE TR fgdiﬁﬁmﬂreﬁénhater suppIS§Ntdd¥t into the

Fig. 14 is an en arge view of a Key section of the 10 confi'guration of

Fig. 13. main FdHambel5A0t Boé3CiAts €hessufelin®pathyhbes FhovhPEugh the
feed punp accordi.ng to Eivbodi ment 7 of the present invention;

Fig. 16 is viewgipiidianeter licdle SES) iviDé dte iretheuawxiliary ehamisel ng7
to Enbodi nent 7 of the present invention; 15 - Fig. 17 is a time chart

showi ng oper at | posdisuharyed eed putgide the amaterdsupply Eabkdl@ethrdugh the
t he present invention; Fig. 18 is a perspective cross-sectiona
vi ew showi Bg anair vent 14. Also, when water is supplied into the water
supply tank 10, air is discharged through the air hole 34
provided in the cover 12.
An automatic ice making apparatus according to Embodiment
2 of the present invention has the same configuration as that
10 in Embodiment 1 excluding thesrpoint that a control system
thereof is different from that in Embodiment i. Description is
made for operations in this embodiment of the present invention
with reference to a flow chart in Fig. 5. When power is turned
ON, at first the self-priming pump 24 is driven in the reverse
- 15 direction for a specified period of time, any water left in the
pipes is discharged to the side of water supply tank 10. Then,
when it is detected by the gear box 28 that there is not enough
ice therein, the self-priming pump 24 is driven in the regular
direction for a specified period of tlme, and water is supplled
20 to the ice making tray 27 thereby. When any water in the plpes
is discharged into the water supply tank 10, the water in the
water supply tank 10 does not leak to the outside through the
air vent 14 having a larger diameter.

With this embodiment according to the present invention,

25 even in a case where power supply to the refrigerator 1 with



automatic i ce maki ng apparatus according to Enbodi nent 8 of the
-present invention; 20 Fig. 19 is a perspective view show ng. an
automatic ice maki ng apparat us accordi ng to Enbodi nent 9 of the
pr esent i nventi on; Fig.-320 is a partial cross-sectional
vi ew showi ng t he automatic ice nmaking apparatus according to
Enbodi nent 9 dredring®chanbeseis termifaved due to power failure or other
- 20- Fig. 21 is a cross-sectional view showi ng a feed punp
according to Eeasdnsedurimy perationcofnt the\estf-prining pump 2@;,gangh siomey
perspective cross-sectional view show ng an automatic ice making
appar at us accovatiery iso shidddilefit im tihe pipes uch @setthe fuSHiom pipe 13,
Fig. 23 is a perspective cross-sectional view show ng gn . )
inlet pipe 22, self-priming pipe 24, and discharge pipe 26,
5 any water left in the pipes is discharged to the side of water
supply tank 10 by being driven in the reverse direction by the
self-priming pump 24 when power is turned ON again, so that no
water is left in the pipes, which makes it possible to always
supply water at a constant rate to the ice making tray 27.
10 'Also to prevent a quantity of water supplied thereto from
surpassing a capacity of the ice making tray 27.
Figs. 6A and 6B are general transverse cross-sectional views
showing a refrigerator 1 with freezing chamber incorporating
therein an automatic ice making 'apparatu_s installed at a
15 position different from that in Embodiment 1 of the present
described above. As shown in Fig. 6A, a freezing chamber 3 may
be provided in an upper section of the cold chamber 2 and a
vegetable chamber 36 may be provided in a lower section
thereof, and also as s_hdwn in Fig. 6B, a freezing chamber 3 may
20 be provided in an upper section of cold chamber 2 and a chilled
chamber 35 or vegetable chamber 36 may be provided in a lower
section thereof. Namely if the water supply tank corner 4 is
provided in the storage chamber kept under a positive

temperature with the ice making corner 5 provided in the

25 freezing chamber, effects like those in the embodiments of the



automatic i ce maki ng apparatus according to Enbodi nent 12 of t he
present invention; Fig. 24 is a transverse cross-sectional view
showi ng an 10 automatic i ce nmaki ng apparatus according to Enbodi nent 13
of t he present invention; 3% g. 25 is a transverse
cross-sectional view show ng an automatic i ce maki ng apparat us
according to Epbedenentin’éntfion are preyidesent Itshduld;be lhoted th&tgthe
26 is a timng chart show ng operations for the automatic i ce naking
appar at us accopiipimgs o rigthsiiomanher4inf, connectlisgptbecwatenveuppdy; tank 10
Fig. 27 is a transverse cross-sectional view show ng an automatic ice
maki ng appar at te &beoddiengakingnitréivheht i provixted thereirsand penetrates
Fig. 28 is a perspective view showing a water supply tank accordi ng
to Enbodi ment thePaxtidisncsadd,i apenpi osear surface prgsideg pyrface of the
transverse cross-sectional view show ng the wat er supply tank

accor di ng5t o ERB&HF nRARY 18f oFefREgPFRLINt

Fig. 7 is a transverse cross-sectional view showing
configuration of thé water 'supply: tank 10 applied to the
automatic ice making apparatus according to Embodimenﬁ 4 of the
present invention, and Fig. 8 is a time chart for controls

10 according to Embodiment 4 of thiéhinvention. In Embodiment 4
of this invention, the points that an auxiliary chamber 17 is
not provided in the water supply tank 10 and a different
control for the self-priming pump 24 is employed are different
from those in Embodiment 1 of the invention. It should be noted

15 that, in the self-priming pump, a rotational speed of a pump
motor and a discharging flow rate are proportional to each
other, so that a supply rate of water to the ice making tray
can be controlled according to a driving period of,time by the
pump motor.

20 In Fig. 7, the water supply tank 10 comprises a cover 12,
a packing 11 provided between the water supply tank 16 and the
cover 12, a suction pipe 13 formed monolithically with the cover
12, a filter fixing member 33 fixing the suction éipe 13 to a
tip of the water supply tank 10, and an activated carbon water

25 purifying filter 23. Components other than those described



25 invention; ' -21- Fi g.

30 is a cross-sectional view show ng.a nethod of formng the water
supply tank according to Enbodi nrent 16 of the present invention;

Fig. 31 is a perspective view show ng another exanple 5 according to
Enbodi ment 16 of the present invention; Fig. 32 is a perspective
appear ance vi ew showi ng the aut omat 3@ i~ce maki ng apparat us accordi ng
to Enbodi nent 17 of the present invention; Fig. 33 is a
Cr0SS-sect i 0gBbve i aweSthd Ngarte f 88dtpuER k0 Emlilfd?ﬂﬁéhmgltefElﬂlﬁilpiﬁ’Eeﬂiﬂ
of the present invention; Fig. 34 is a perspective appearance

Vi ew show ng f a casing for the feed punp according to
Enmbodi nment 1§h0§hgﬁ08 present invention;

Next, a description is made for operations in this
embodiment. When a water supply start signal is'outputted from
the control board 50, the self-priming pump 24 is switchea from
OFF state to ON state and the ON state is kept for a specified
period of time until the ice making tray is filled with water.
Then the pump is driven in thq;?reverse direction for a
specified period of time, and thus the operation for ice making
is completed. Operations other than those described above are
the.same as thbse in Embodiment 1 according to the invention,
so that description thereof is omitfed herein.

As described above, with the automatic ice making
apparatus according to the embodiment of the present invention,
any water ié not left in the pipes between the water supply
tank 10 and the ice making tray 27, which makes it possible to
suppress contamination in pipes due to spoiled water.

Figs. 9A and 9B are cross-sectional views showing a
pipe connecting section in the automatic ice.making apparatus
according to the embodiment of the present invention. Fig. 9A
is a view showing a state of the water supply tank 10 before
inserted into the well provided on the partition wall, while

Fig. 9B is a view showing a state of the water supply tank 10



Fig. 35 is an appearance view showing a refrigerator with 15 freezing
chanber in which a conventional type of an automatic I ce maki ng
dpparatus is applied;, -Fig. 36 is a general cross-sectional view
show ng the conventional type of automatic ice naking apparatus;

Fig. 37 is a detailed cross-sectional view showing a key 20 section of
the conventional type of automatic ice raBdng appar at us;

Fig. 38 is a general view showi ng a control board used in t he

conventional afy@e Disarttiadblito the WRKLNSrePR@édidis the partitiohi ¢alBd? 18 a
time chart show ng operations for a drive unit 25 and a feed punp with a

control boargh; & Neridbbimdt ©02R80pPEsent invention, a cover 37 preventing
- 22 - the conventional technology;.aﬁ%
a foreign substaﬁce from coming into the side of the inlet pipe
22 is provided at the connecting section between the suction
pipe 13 fixed to the water supply tank 10 and the inlet pipe
22 fixed to the partition wall 6 in the configuration
according to Embodiments 1 to Embodiment 4.
| In Fig. 9, the cover 37 isﬁg; rest horizontally above
ﬁhe inlet pipe 22 in a state where the water supply tank 10
fixed to the partition wall 31 has not been installed. The
cover 37 is made from a soft material, so that the cover 37 is
deformed by the suction pipe 13 in the side of the water supply
tank 10 eimultaneously when the wafer supply tank 10 is
inserted to the well provided on the partition wall, which
makes the space above the inlet pipe 22 opened, and then the
suction pipe 13 and thé inlet pipe 22 are connected to each
other thereby. The suction pipe 13 is inserted into the inlet
pipe 22 because of its smaller diameter than that of the inlet
22. It should be noted that, when the suction pipe 13 is
removed, the_cover 37 returns to the original horizontal
position by its own elasticity.
There are some cases where the self-priming pump 24 is

locked because, if a foreign substance intrudes into the inlet

pipe 22, the gear becomes disabled to rotate due to being



Fig. 40 is a time chart show ng another operations for a drive unit and a
feed punp with the control board in an exanple based on the conventi onal

t-echnol ogy. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Description is made hereinafter for enbedggents according to the present

invention with reference to the related drawings. Fig. 1 is a transverse

cross-secti ofalop/ vEWes Rag! Egrél%‘?fé UHace!, bbb Witk LR edboaimehe bfethe
maki ng apparatus according to t embodi ment of the present invention is

appl | ed. antokident 1r§re?1t15§1an§ff€ft§§‘1cﬁ'lf SE5 aS861E DGR subistnER0Wonghé henlet

automatic | appar af us according to the enbodi rrent of the present
i nventi on. 1 r | 0 f Zh e £ y CO4H¢ | BESi S
cold chanb {ég: %2 d??%eg%% g g%b%? m@%%%lg ed under thls coId chan%er

2. A water S“@Pox)(e# AN CRN BEke ;ul, }éHél‘ﬂl‘le@o ?révéﬁ‘é ltnd YeTed Qimﬁﬁgdbﬁ'ﬂpa

partltlon wal T parti tionng a spa ref erator into the col

chanber 2 an a,gnfb;be%%ﬁgnggcgggb e Slbbs R RAL,GOBREELS | 5 PrOVI dec

in the back

Fig. 10 is a perspective view showing key configuration
of the water éupply tank 10 as well as the water supply tank
corner 4 in which the water supply tank 10 for the automatic ice
making apparatus according to Embodiment 6 of the present
invention is provided. 1In this embodZment, the water sﬁpply tank
10, in the automatié ice making apparatus according to Embodiment
1 to Embodiment 5 of the invention, is molded with a transparent
material, and a water level gauge 38 is provided on the wall
surface of the ﬁater supply tank corner 4 provided outside of the
water supply tank 10 so that the position of the gauge is visible
from the front side of the refrigerator 1 with fréezing chamber.

| In Fig. 10, the water.supply tank corner 4 is provided
monolithically with the partition wall 6 by forming the well on
the partition wall 6, and the water supply tank 10 is installed
in the water supply tank corner 4. The water level gauge 38 is
provided at the position on the partition wall 6 shown in the
figure, and as shown in Fig. 11, a user can visually check it.
When the water supply tank 10 stores water therein; if a water
ievel positions at a certain height of the water level gauge 38,
an image of the water level gauge 38 under the water level is

invisible because of the difference of



section in the freezing chanber 3 generated thereby. As shown in
Fig. 2, a water supply tank 10 is attached to inside for the water supply
‘tank corner 4 provided on the partition wall 6 partitioning the space
thereof into the cold chanber 2 and the.3g-eezi ng chanber 3, and an opening

section in - 23- an upper
secti on of thea vie¢éfractines yindek hétweenithedwaten above the clevel hand nthat
vent hole 34 having a snmall dianmeter with a packi ng 11 provi ded

between the cowmdenndthehelewek. AnIfiwarn i ingicator swebbes 17wagerneskepplny
a specified quantity of water formed 5 monolithically with the water
supply tank loindipatimgiethahspdsater supplywatdf Segpiyedank the ppint of

openi ng section of the auxi | iary chanber 17 is obstructed Qg a pipe
unit with a time yhen fhepwater olevRl ifcdRWERingcto| pae hrttamef hehe tank
auxiliary chanber. The pLge unit is fornfd nonolithically wwth a )
flange S is provided on the water level gauge 38 by using this

refractive index of water, a user can realize a timing for
water supply to the water supply tank 10. The operations
described above are shown in Figs. 12A and 12B, and Fig. 12A
is a view showing a state of the tank being full of water, while

10 Fig. 12B is a view showing a stafe of the tank running out of
water.

As described above, with the embodiment according to the
present invention, a user can easily check a level of water in
the water supply tank 10, and the level of water therein is

15 directly indicated without using a LED or a read switch for a
run-out-of-water indication, which makes it possible to obtain
a high-reliability and low-cost water-level indicating system;
Next, a description is made for an embodiment of the present
invention with reference to related drawings. Fig. 13 is a
20 lateral cross-sectional view shbwing an automatic ice making .
apparatus according to Embodiment 7 of the present invention,
and Fig. 14 is an enlarged view showing a key section of the
automatic ice making apparatus shown in Fig. 13. In Fig.-13, a
feed pump 69 and a water supply tank 10 with a discharge port

25 68 connected to thé feed pump 69 are set in a water supply tank



10 18 as a partition plate closing the opening section of the

auxiliary chanber 17 and partitioning a space inside the water supply
tank 10 into a main chanber 30 and the auxiliary chanber 17, a
packi ng B16 attached onto a periphery of 8fs flange 18, a suction

pi pe 13 sucking water to outside of the water supply 15 tank 10, an air
vent 14, anGcrreml 4- grovtted ba @ IErtition nvabhHuéi sgpazaeingr ahet oold
mai n chanber 30 of the water supply tank 10 to the auxiliary chanber
17. The sucti orcramperl2 fincm the fréezimg chamber! 3 eambrtheidizchdngert port
out side of the water supply tank 10, and an activated carbon water
purifying filtes iz0insésSted inteed hatesi ngeeiving esedtiidmy hwmanealizhically
t he side of the main chanber 30 fromthe snall-dianmeter hole 15 of

t he pi pefarmed  With the wakeri Suprkanbapklcamnelrfled ¥o that water
the capacity thereof is slightly smaller than that of an ice maki ng

tray 27. 35 receifidig &adtdemitfe BER osutded Rphto Fumanpd ifhicad Ly, formed

supply therewith is provided so fhat it penetrates through-the cold

chamber 2 and the freezing chamber 3, and an ice making tray 27

is positioned in front of the outlet port 71. The tip of the

discharge port 68 is above the maximﬁm water level in the water

10 supply tank 10, but under an uppgr edge section of the water
receiving section 70.

Next, é description is made for a feed pump 69 and a section

around the feed pump €69 with reference to Fig. 14. In the feed

pump 69, a magnet 73, a magnetic plate 74, and an impeller 77

15 | having a shaft 75 made from SUS 303 and a ball 76 made from SUS .

304 are rotatably supported by a bearing 78 monolithically

formed with the feed pump 69 with the shaft 75 inserted

thereinto. The feed pump 69 has a suction port 79 in the side

of the bearing, and a mesh filter 111 is attached to a tip

20 thereof. The feed pump 69 also has a discharge port 68 of a .

discharge pipe in the peripheral direction of the feed pump 6S.

The balls 76 are fixed to a bearing side of the feed pump 69

and in the 6pposite side, and contact a casing of the feed pump

68.

25 Next, a description is made for operations with reference



- 24- tank 10 runs above the water supply tank in a state where it
does not project froman upper surface of the partition wall 6, a
waterway turns to lower direction, and is connected to an inlet pi pe
22 fixed to the partition wall 6. A packgng C21 is 5 attached between
the suction pipe 13 and the inlet pipe 22, and a latch 20 for

i mprovi ng adhegl0igE . t NSa S eP5¢ 0 BRI hftid iBig. 17. fFigyl UGA e i19cetare
pipe 22 with a 00|ﬂ spring 32. An edge section 13a 1 n the side of

i.nl et pipe 22 Q)fiewéesﬁaﬁiﬁ?”arﬁ)i&?eé&ing sttw Wt tevafeed punge @%5d and Figy.

upper side than the water Tevel 10 i ndi cated when the water supply tank
10 is filled wiitsy woé ea. view showinbhaHeeffueahqeumpinber widni vdewetiefram the

sel f-primng punp for supplying water fromthe water supply tank 10
to the ice = direvtdiong ¢f aghad7 shafit,a weiXe pFigi ndSpunys is letdrad idrioss-
enbodi ment. A spiral type of punp may be used for that, but if 15 t he
sel f-prinm%g pwertionaldeviewiof reg motecul’8d ahdnFide Vat sshows magnafsplAs, 80
tank ‘10 is attached or renoved becones easier. A sub-
each formed into a flat plate shape with two or more poles.
Fig. 16 is a general block diagram showing a control board for
controlling.opérations of the motor 72, and Fig. 17 is a time
chart showing the operations.

10 In Fig. 16, the reference numeral 82 indicates a control
board with the motor 72 and a power supply unit 83 connected
thereto and is provided in the refrigerator l with freezing
chamber. The gear box 28 detects a quantity of ice Stored in an
ice storage box, and when it detects shortage of a quantity of

15 ice, a water supply start signal is outputted from the control
board 82. When a water supply start signal is outputted from
the control board 82, the motor 72 is switched from the OFF
state to ON state and the ON state is maintained for a
specified period of time. When the motor 72 is turned ON, the

20 magnetic plate B8l connected to the motor 72 and a magnet BBO‘
adhered to the magnetic plate B8l start rotation. The magnet
B8O and a magnet 73 in thé side of the feed pﬁmp 69 form a
magnetic field and attract each other with magnetism, so that

the magnet B80 and the magnet 73 rotate at the same rotational

- 25 speed, and also the impeller 77 with the magnet 73 attached



pi pe 25 nolded wth a material which is soft- as well as all owed by
the Food Sanitation Act is provided between the inlet pipe 22 and
the self-primng punp 24. The sub-pipe is also used in 20 t he di scharge
side of the self-primng punp 24. Wth thi$g sub- pi pe 25, vibration
generated by the self-primng punp 24 is prevented from bei ng

del 1 vered 10chagethl EbrBLRE 22 vHY'glme rotallSERR ffedh Phnk cHa°sfbasharoc
HRE LSaE gfedt 1} jioe1ig

pi pe 26 is connected to Int arge si

vater 1 i ntugoueed (LT 25, dh0Sofs 85N L8 BR120PLS, | JEn, O PR ggawsay

chanber 3. The. i Iet sub- 25, .and di schar pe 26 penetrate
Che part 11 of ko, & P aMFIR Ml 88 RROCALAC VAYRF b the NRESZ BRPPLY
pi pe which is a plpe for supplying water to the ice naking tray 27. The

i ce maki ng t £aRK210; d&f isuckad fye the (SustskPmerts 1§ + nowt gb‘&rthxWQBer

prOV|d|ng a torsional nonent
supply tank 10, objects each having a size of 0.4 mm x 0.4 mm

Oor more are hgld on a surface of the mesh filter 111.

On the other hand, water flowing out from the discharge
section 68 is supplied via a water receiving port 70 and the
outlet port 71.to the ice making txay 27.

The magnets 73, 80 are formed into a flat plate shape
with two or more poles as shown in Fig. 15C, and a material for
the magnets is seleéted from ferrite-based materials or rére
earth metals. |

The water supply tank 10 is inserted into the water
supply tank corner 4 formed into a well, and the construction
allows insertion of the water supply tank 10 with a clearance
of only several milliﬁeters. On the other hand, in a state
where the feed pump 69 has been inserted into the water supply
tank 10, a position of the feed pump 69 within the water supply
tank 10 is decided accordihg to a position of a discharge port
inserting position of a cover for the water supply tank, but
because of attraction by magnetism, no effect is given t§
rotation of thé pump even if a casing of thé pump contacts a
wall of the tank. |

Namely, the balls exist between the impeller 77 and the



to the ice making tray 27 and separating the ice fromthe tray. A raised
section 29 provided on the partition wall in the side of freezing chanber
3 of the partition wall 6, ice making tray 27, and gear box 28 are
superinposed to each other in the right amp Jdeft directions as well as in
the vertical direction. Also the water supply tank 10, ice making tray 27,

and gear boxc28ifge afdPEh i JRPSShA 0 wBRe Ak NSmb rfé&&éé,@*}ﬁe:gﬂlpbqﬁhﬁeis

direction as well “ as I1n the vertical direction. ng t

| 4.0s :
butt1 ng. nat oRERRSERR b e ThTe) VY b 1 BUAREREN TR cavd; B°H Bhoftive
unit, packin8611 and the CEE%{&W}t to the water

I nstal | ation FsFﬁgewﬁFEFr§ Eﬁfﬂﬁsﬁﬂwqﬁ%§£%¥#$€ﬂ$Tﬁgéﬁﬁﬁﬁ?_the_
exeeut od, ¢ hEOCSEAROOILRE 1 SN TS BALLR 6 GRchin RABLHI Yot Bnki208: <
connected to the inlet pipe 22 fixed to the partition wall 6. When
the suction fipediBortienaiscsupprersedsdfhedank tsemadsl Sropi pdaskicsher
latch 20 fixed to the inlet pipe 22 is pushed
non-magnetic materials such as stainless steel or glass with a
thickness of 2 mm.

Also a fully large clearance is provided between a
magnet 80 in the side of motor 72 and the tank to prevent them
from contacting each other directly or to provide a partition
wall therein. By locating ferrite mégnets 73, 80 at positions
opposing to each other via an entire clearance with the width
of around 10 mm including backlash, a torgue generated by a
motor is delivered to a pump, and a user can easily dismount a
tank from the well or remove a pump or discharge port-from
inside of the tank without being interfered by the magnetism.

Also the fact that a pump has been set at a specified
position can be detected because. the pump is magnetically
attracted. |

Also an area around the water supply tank can easily be
cleaned after the tank including the discharge port has' been
taken out from the well.

The filter 111 is inserted into the pump with pressure,

and can be cleaned after having been pulled off from the pump.



back against spring tension of the coil spring 32. The

suction pipe 13 conpresses the packing C21 fixed in the inlet pipe
22 to provide air-tightness, then the latch 20 goes over a stopper 19 for
the suction pipe 13 and fixed the suctiogipipe 13 and the inlet pipe 22 in
t he axi al

installed in the Waker thé Ypkly dridheUmSehdrydigdrt Tan bRl bloaned 0BbrPthe

- 26 -

the partition

di rection. As described above, the water supply tank 10 is

wall 6 in a state where the tank is conpletely sunk therein.

For renoving ti edcitletd Portisanii thoutthdiehsgembliagr enensed operations
to that described above is executed, and the suction pipe 13 and the inlet

pi pe 22 are di sconsedesdribbednabasie,owtich thy awramedtiis tive weleimgs apparatarsk

10.

10

15

20

25

Next, a description is made for operations of supplying
according to this embodiment of the present invention, as the

feed pump 69 is installed in the water supply tank 10, a user
can freely clean the feed pump 69 according to the necessity.
In addition, a discharge port 68 and a water receiving section
70, an outlet port 71, and an ice making tray 27 are located as
shown in the figure, so that a seal or the like is not required
between the receiving port 70 and:-the discharge port €8.

Furthermore, the motor 72 and the feed pump 69 do not contact
each other, so that a quite silent system can be constructed,
and as the mesh filter 11l is attached to the suction port 789,
intrusion of a foreign substance is suppressed, so that the
impeller is not locked. |

It should be noted that, although the water supply tank 10
is set in the water supply tank corner 4 provided in the
partition wall in Embodiment 7 described above, the water
supply tank corner 4 may be installed externally.

A method for mounting the water supply tank corner 4 in
Embodiment 8 is different from that in Embodiment 7. 1In
Embodiment 7, the motor 72 is located on a surface the water
supply tank corner 4 in the contrary side of the water supply
tank, and the water supply tank corner 4 and the partition wall

6 are formed monoiithically. In this configuration, the motor



water fromthe water supply tank 10 to the ice nmaking tray 27. The
auxiliary chanber 17 in the water supply tank 10 is filled wth water when
the automatic ice making apparatus is in the stand-by state. Wen the
automatic ice making apparatus starts it42-operation and goes into a stage
for supplying water, gears of the self-primng punp 24 are started to
rotate with enpagi(genecathydt having tdieshbricer i servicealifesast domparedi te
of ice making tray 27. Quantity of water in the auxiliary chanmber 17
decreases in pthabtr biforthe refmigaratot kpeithofreagingl thampernicag metp be
24. However, inthis step, the quantity of water flowing into the
auxil i ary chanbeplagedestitis & cnew epfapafed & d-ankjubetder 84, wanewhighpethe

out fromthe auxiliary _chanber 17 by the self-primng punp 24 because the
wat er flows Wwater supply tank corner 4 is separated from the partition wall

the auxilgary EPaggekr%31325Y LQ&O%%Q h@%oingEIE%&%ge%%ra motor case 85 is
attached to a rear side of the tank holder 84 as shown in Fig.
18. And, the tank holder 84 is attached to the paftition wall
6 adhering a seal 86 Along the entire periphery thereof. The
tank holder 84 is fixed to the partition wall 6 with, for
10 instance, screws, claws, rivets or,.the like which can easily be
removed or used again for fixing the tank holder 84. The seal

86 should have water-tightness.
.In this embodiment, as the tank holder 84 is separated from
the partition wall 6, the motor 72 can easily be replaced with
15 a new one, and in addition as the seal 86 having water-
tightness is provided between the tank holder 84 and the
partition wall 6, water is prevented from coming into the motor

section 72.

An automatic ice making apparatus according to Embodiment
20 S of the present invention is the'same as those according to
| Embodiments 7 and 8 excluding tﬁe fact that several
considerations are taken for a positional precision of the feed
pump 69. In Fig. 19, the reference numeral 88 indicates a-éuide
monolithically formed with the feed pump 69, and is engaged in

25 a guide receiver 89 for controlling positional displacement of



hole 15. The self-primng punp 24 is rotated until a water

| evel in the auxiliary chanber 17 lowers to a | eve

substantially close to zero and water does not renmain in the 5
suction pipe 13, inlet pipe 22, self-prigang punp 24, and discharge pipe
26, and then rotation of the self-primng punp 24 is stopped and

wat er supply gget Ergé&ep{mﬂsi-eg AV e -EBrust directi&hniagh%no as in tlé:e
e

Description is nade for this operation with reference to 1 Fi g.

and Fig. 4. Figdidl SafréePeér! stiotl SIWwWithe affque Ol Also a guidRomg §sr
controlling operations of the self-primng punp 24, and Fig. 4

is a tine chapkoifigledofin | 6héi Watdr tsupplf etankel0, and thenguide HD is
i ndicates a control board with the self-primng punp 24 and the
power supply engagéd withdthiecttankehelder 84 drs a guidéSrecpiverd8dll prnovided
refrigerator 1 wth freezing chanmber. The gear box 28 detects
a. quant i 5y, of incé&het orastey rsupply ckankt ccexper ahdfor controllingipositional
detected that a quantity of ice is short, a water o supply start
signal is outdispddcementt ia cthe r Swobgdirectgons shown inywde figungu ehs
supply start signal is outputted fromthe .
shown in Fig. 20, the discharge port 68 of a discharge pipe
from the feed pump 69 is engaged in a flange hole section 110
of the water supply tank 10.
10 As shown in Fig. 20, there is a-cover 12 in an upper section
of the water supply tank 10, and the discharge port 68 of a
discharge pipe is fixed with a pressing section 12b
monolithically formed with the cover 12 to control positional
displacement of the feed pump.GS in the direction shown in the
15 figure.
In this embodiment of the present invention, positional
displacement of the feed pump 69 as well as of the water supply .
tank 10 is prevented by the guide 88 and the guide receiver for
the guide 88 and the pressing section 12b provided on the cover
20 12, and also positional displacement of the water supply tank
10 and the tank holder guide 84 is prevented by the guide 90 and
the guide receiver 91, so that positional displacement between
magnets generated when the motor 72 is mounted on the tank

holder 84 in Embodiment 8 can be prevented, and a driving force

25 can accurately be delivefed without stepping out.



20 control board 50, the self-primng punp 24 is switched from OFF

state to ON state and the ON state is kept for a specified

period of tine. As soon as the self-primng punp 24 is

actuated, water in the auxiliary chanber 34 in the water supply

tank 10 is sucked by the self-primng punp 24 and is supplied 25 to

the ice making. tEgNfPduraPidfli So@PEEARI DAUtbRELREX| k@l Ymaking apparatus
- 28 - chamber 1§aﬁec§%£s enpty, but water comes into the augiligfy

chanber 17 thpaughaif¢ Edbodinsntelo hef el priesenteinvenewons Rsetheadtme
then the auxiliary chanber 27 is filled with water again. Then when a

quantity of i@e thathid tEmd@iimenth? eéxtIudiny ithatgcpnspraétisnactfuahedfeed
water is supplied to the ice making tray 27, and the operations described
above are repgaimgd. 69 has beéa drwarigdred IhovEigwi ©2i1,t hdesignatedc dtcethe
TRkiNg 5 reference numeral 92 is an impeller cover, at 93 a cap, and at
87 a screw section monolithically formed with the feed pump 68.
A shaft 75 having a flange, a ball 76, an magnetic plate 74,
and a magnet 73 are attached to the impeller 77 and are
completely shielded by the impeller cover 92. The impeller
10 cover 92 is adhered to the impeller 77 and in the case where a
material of the impeller cover 92 is plastic resin, it is
completely welded to the impeller by means of, for instance,
thermal welding. A shaft 75 of the impeller 77 having the
construction as described above is inserted into the bearing 78
15 of the feed pump 69, and an open section in the side contrary
to the bearing 78'is closed with the cap 93 and is tightened

with the screw section 87.

Also when the motor 72 is driven, the impeller 77 rotates.
Then, the shaft 75 and balls 76 are rotatably held by the

20 impeller and supported by the bearing 78.

With this embodiment of the present invention, the cap 73
can freely be removed and a space inside the feed pump 69 is
divided to several zones, so that, even if a foreign material
comes into the feed pump 69, the foreign material can be

25 cleaned or washed off.



apparatus according to the enbodi nent of the present invention, the water
supply tank 10 is installed in the water supply tank 10 formed into a well
provi.ded on the partition wall 6 so that the wupper surface of the tank and
the upper side of the partition wall are _pgovided in the sane plane, so
that a case novable to and fro can be put on the floor surface of the cold
chanber 2, nanely pigy t 22 uppera s perspectiviehecpass+seobional Gridwusft hehe
full width of the cold chanber being effectively utilized. Al so the
construction instemstitippty mékingeapparatusnacavirdiage tanEnbivelimeiniest noo £
residual water at any point of tine during the operation, so that
cont am nati on thesipkesent pnyentiiom. tIn Kig. e@2vatbe waher bsupphyrtaskd 0 absl
wat er can be supplied to the ice naking tray 27 always at a constant rate.
Because t he edgetsaat ithe ovatér supplyoitapkpsornem 4 hindasshatge wiane the
thereof attached to the water supply tank 10 is |ocated above the water

| evel indbcat edatenecsuppLy vark LQpb$ ycempletely sburieddin the \idaker supply

if the water supply tank 10 is renpved during operation of the self-
: tank corner 4. Along the full length of a groove of the water

supply tank corner 4, a bank section 110 partitioning in the
lateral direction and having a length in a.range from 1 mm to
5 mm is provided monolithically with the partition wall 6.

10 With the automatic ice making apparatus according to this
embodiment of the present invention, a bank section 130 having
‘a length from 1 mm to 5 mm is provided along the full length of
the groove of the water supply tank corner 4, so that foreign
materials such as spill of food onto the partition wall 6 can

15 be prevented from coming into the water supply tank corner 4,
which makes it possible to build up a clean system.

In Fig. 23, a flange B131 ;arger than a clearance generated
when the water supply tank 10 is set in the water supply tank
corner 4 is provided monolithically with the water supply tank

20 10 along the entiré periphery of the water supply tank 10 in an
upper section thereof. A clearance between the water supply tank
corner 4 and the water supply tank 10 is completely shieldeq by
this flange B13l.

With this embodiment of the present invention, even in a

25 case where spill of food or dust .is dropped onto the partition



- 29 - primng punp 24 and also the suction pipe 13 and the inlet pipe 22
are di sconnected fromeach other, a quantity of the water flowi ng out to
the outside of the water supply tank 10 can be suppressed at a m ni num

| evel , which nmakes it possible to prevenfgg.an accident where flow of water
fromthe water supply tank 10 can not be stopped.” Furthernore vibration

generated byyahe &l &s a pEledrancel betiéensStipe awctdresuppdy tainkg ldelainde e
tothe refrigerator 1 with freezing chanber, so that a systemwith a

simal | oper at ivite0ousupplyn bankoostnect dd.is completély ssbielidéd, notfedetilgat

I n Enbodi nent 1 according to the  present invention as described above, by

bendi ng t he mmateriiadis swah ad spitliaofa fiood ors dustnedn be: pseventedc firom

of the partition wall and the raised section is forned in the bottom

section ther esiminguintovkhe cksamander mhiiainimakes tite pagsidldef &eebuild up
S a clean construction.

Configuration of the automatic ice making apparatus
according to Embodiment 13 of the present invention is the same
as that in Embodiment 11 or 12 excluding the point that some
elements have been added to the construction. In Fig. 24, a

10 partial projection 112 is provideg-in a bottom section of the
water supply tank corner 4.

With this embodiment of the present invention, a space
having a required size can be generated between the projection
112 provided at a bottom of the water supply tank corner 4 and

15 the water supply tank 10 according to the necessity, so that,
even if a foreign material flows into the water supply tank
cdrnet'4, the foreign material is stored in the space 113.'
Because of this construction, a failure in setting of the water
supply tank 10 due to intrusion of a foreign material cannot be

20 generated. .

Fig. 25 is a transverse cross-sectional view showing a hot
instruction structure for a water supply tank applied to the
automatic ice making apparatus according to Embodiment .14 of.

the present invention. In this figure, designated at the

25 reference numeral 102 is a front cover, at 103 a condensing'



of the partition wall 6. Also a well may be fornmed in the bottom section
of the partition wall, and in this case the water supply tank 10 may be
attached fromthe | ower side. I n Enbodi ment 1 of the present
invention, water is put into the water sygply tank 10, and then the pipe
unit is set thereto, but a water supply port may be provided on the cover
12, and aft epipée #t pE04inatcushiém ngiglitl pnconbacting the hconderssing rpipée
wat er supply tank 10, water may be put into the water supply tank 10
t'hrough t he wed2rtsupheyfpont. cowerhil92, at 107 a thermal conductive tape
- 30- case the water supplied fromthe water supply port into the

mai n chanber Badedixen 8t pathzial daving xmnethgmeﬁr@muwrévity SUCh as
smal | -di aneter hole 15, while air in the auxiliary chanber 17

di schar ged t caRALMIOUE Eapat §¢rs@$)b1‘iﬁ1%1a§kh§9tthﬂoﬁbﬂ ¢opdensing ampe/elcm

14. Also, when water is supplied into the wate
5 to the water s%@ply tank corner 4, and at 108 a cord heater,

and it should be noted that the partition wall 6 is based on a
sandwich construction in which the upper and lower external
sections are made from plastics and the space between them is
filled with PS-FO or hard polyurethane foam.

10 Next, a description is madg for operations in this
embodiment. Fig. 26 is a timing chart showing operations of the
cord heater 108 shown in Fig. 25 with reference to a cooling
operation in a refrigerator 1 with freezing chamber. In a case
where a compressor (not shown herein) is operating and an

15 | open/clése damper (not shown) controlling supply of cool air to
the cold chamber 2 for cooling down the cold chamber 2 is open,
the cord heater 108 is turned ON and the open/close damper is
switched from the above-descfibed state to the closed state,
and in a case where supply of cool air to the cold chamber 2 is

20 stbpped, a high temperature and high pressure cooling medium
having been compressed by a compressor is condensed in the
condehsing pipe 103, when the heat is delivered through the
thermal conductive tape 107 and heats the water supply tank
corner 4, so that temperature of the water supply tank 10 does

25 not lower anymore. So in this state, the cord heater 108 is



supply tank 10, air is discharged through the air hole 34 provided in
the cover 12. An automatic ice naking apparatus according to
Enbodi nment 2 of the present invention has the same configuration as
that 10 in Enbodinment 1 excluding the pgint that a control system
thereof is different fromthat in Enbodinment 1. Descriptionis made
for operalicnuiéﬁhé&ﬂ genbodi ment of the present invention wth
reference to a flow chart in Fig. 5. Wen power is turned N, at

first the self-prinfiepd PHNA 28aké Giet?) tHe! onmpredsor 15 tubinertogp, f
a specified period of time, any water left in the pi pes i s discharged

to the side ofpyMadRiresupah¥ntankidO.thEhepefrigerathen idydle dehanged bint he
gear box 28 that there is not enough ice therein, the self-primng

punp 24 is drigiaredtidmen agiiall the prediswret baladme aridediel isthbidnized aft
time, and water is supplied 20 to the ice nmaking tray 27 thereby. Wen
any watersin theomspent level, i so dibatoa gpantity tdle hestterradijtied tfagm the
the water in the wat er supply tank 10 does not |eak to the outside
through the condengimg qipe 1X0hdhesomes | smablex byeand by. In this step,
' cool air inside the cold chamber 2 deprives the water supply
tank 10 of its heat, and the water supply tank 10 may be cooled
excessively, and for this reason, the cord heater 108 is kept
10 ON only for a specified period -of time (tl), and when the
specified period of time (tl) has passed, the cord heater 108
is again turned OFF. And when the compressor is turned ON again
due to temperature increase ih the refrigerator with freezing
chamber, heat emission from the condensing pipe 103 is resumed,
15 so that the cord.heater 108 is not turned ON and kept OFF. And
when the open/close damper is opened again, the cord heater 108
is again turned ON. Subsequently this cycle is repeated
according to the same sequence.
With this embodiment of the present invention, temperature
20 in the water sﬁpply tank 10 is always kept at a constant level,
and waste heat from a refrigerator can effectively be utilized
by using heat of condensation emission from a cooling medium as
a heat source, and energy saving can be achieved by turning
ON/OFF the cord heater 108 according to an operating state of

25 the refrigerator.



Wth this enbodi mrent according to the present invention, 25 even in a
case where power supply to the refrigerator 1 with

- 31- freezing chanber is term nated due to power failure or other
reasons during operation of the self-primgglg punp 24, and sone wat er
Is still left in the pipes such as the suction pipe 13, I nl et pipe

22, self-primng pi 2 n i ar. | pe ; B | j
pi pes is di scharggé%fsd tAzn.]eﬁs?%e % ﬁvva%gira% aaégﬂ?)ﬁll‘;/ ?aﬁk“%t(})ﬁ'gg Eﬂcgpndfaédge

driven in the t{%é%fgseafa futd %rfﬁir%{l"ation asS YHatPlinTEibdddents 1T the

power is turne agal n, so that water is left in the pipes,

whi ch mekes ity ositbh gvbRt fbiescluding EHEPhYLINE!iia thicer it ikl eldnferits
the ice naklnéatray 27. 10 Also to prevent a quantity of water supplied

thereto from pave bedhPadded G thapesnsyrudticre IneFigki IBYA aagd 27B, a cool
Figs. 6A and 6B are general transverse cross-sectional views
5 chamber door 100a and a freezing chambe; door 100b used for
closing the cold chamber 2 and the freezing chamber 3
respectively are prdvided via a magnet gasket 101 in front of
the partition wall 6, and a door pocket 105 for storing food
therein is attached to the cold chambef door 100a. A packing
10 109 as a shut-off means for coolimg which is tightly contacted
to the partition wall 6 when the cold chamber door 100a is kept
in the closed state is attached to a depth of a lower section
of the door pocket 105. Also a vent hole 115 for air
circulation is provided in a surface of a wall at a depth of
15 the door pocket 105.

Next, a description is made for operations in this
embodiment. There is a space between the door pocket 105 and
the partition wall 6, and a temperature in this space is
controlled acéording to a state of cooling operation for the

20 cold chamber 2. Herein by closely contacting the packing 106
provided in the door pocket 105 toc the partition wall 6 to make
up a closed space therein, an air insulating layer is realized.
With this configuration, a temperature in the space is hardly
effeéted by a state of cooling operation for the cold chamber

25 2. The cooling air used for cooling food in the door pocket



showing a refrigerator 1 with freezing chanber incorporating therein
an automatic ice nmaking apparatus installed at a 15 position different

fromthat in Enbodinent 1 of the present descri bed above. As shown in
Fig. 6A, a freezing chanber 3 may besprovi ded in an upper section of
the cold chanber 2 and a veget abl e chamber 36 may be provided in a

| over section joq éore%&eow 22 Al B Ve L. 193, 2 1 eczing

chanber 3 may in an pper section of “¢ol’'d chanber 2 and a

hilled h 3 d I
gegtign thereo? aNanéP Eh$gt e mé?n%ﬁgﬁggg§8{g§€scorner tﬁ%h °d gﬁ%@%dgﬁgif
in the storage Gpahele éegﬁ?gﬂ?d%nﬁ POSEih¥Eions ast@ﬁmﬁﬁtiﬁﬁm&ng& heay &,

nmaki ng corner 5 provi 25 freezing chanber, effects Iike fhose
in the enbodi negy £Hat ©he water supply tank 10 is hardly deprived of3Beat, and

present invention are provided. It should be noted that the
5 also the performance for cooling food can be maintained because
a vent hole 115 for circulation of cool air is provided.

Also foreign materials such as spill from food stored in the
door pocket 105 do not drop onto the water supply tank 10
because the door pocket 105 for shutting 'off the cool air is

10 provided. | .

Fig. 28 1is a perspective appearance view showing
construction of the water supply tank 10 for an'automatic ice
making apparatus according to Embodiment 16 of the present
invention, while Fig. 29 is a cross-sectional view showing a

15 key section thereof. Fig. 30 is a cross-sectional view
illustrating a mkthod of manufacturing a construction body
according to this embodiment of the present invention. In Figs.
27A and 27B, a water level display window 120 made from a
transparent material is provided in the water supply tank 10,

20 and the water level display window 120 inclining in a direction
allowing visual check by a user from the front side extends to
a position near a bottom section of the water supply tank 10 as
shown in Fig. 29. As shown in Fig. 30, the water level display
window 120 is welded to a rear side of an upper section of the

25 water supply tank 10 by means of thermal welding, and in this



.

pi pi ng, not shown herein, connecting the water supply tank 10 to the
ice making tray 27 is provided therein and penetrates the partition
wal |, and a rear surface or side surface of the 5 basi ¢ body of
refrigerator. Fig. 7 is a trangyerse cross-sectional view show ng
configuration of the water supply tank 10 applied to the automati c

i ce making apeeéFptuScaoeﬁruzngiSOiﬁsbﬁﬂémnemeeﬁ the water suppkpttank 10

invention, and Fig. 8 is a tinme chart for controls 10 according to
Enbodi nent 4 ghdtthe wateanlievel dispEaiowindow 220 beingfehgagednimnaihole
the points that an auxiliary chanmber 17 is not provided in the water
suppl y tank 1Beetibm af fther eater supplyritankl 10oforhdocking ptheni watennbeddl
is enpl oyed are different . fromthose in Enbodiment 1 of the

i nvention. |tdisplay windest 320.13t shpudld ba nptedethaprthendepded, seation
rotational speed of a punp motor and a discharging flowrate are
proporti Snal estengs along sphentise PeFirhesypefy the hojde \aeiam eficthee
maki ng tray can be controlled according to a driving period of tine
by the paherngupply tank 10. '

The water level display window 120 may be provided in a
cover section 122 formed as a separated upper section of the
water supply tank 10 so that the cover can be opened or closed

10 according to the necessity. The gpnstruction is shown in Fig.
31.

With this embodiment of the present invention, even if water
drops adhere to an internal wall surface of the water supply
tank 10, a border between an image of a water drop and an image

15 of water stored in the water supply tank 10 is displayed in the
water level display window 120, so that an user can accurately.
check a quantity of water stored in the water supply tank 10.
Fig. 32 shows a perspective appearance view showing
construction of the water supply tank 10 for the automatic ice
20 making apparatus according to Embodiment 17 of the present
invention as well as of the feed pump 69 therein. An L-shaped
angle 201 monolithically molded with the feed pump 69 is
provided, a hole 202 is provided in the L-shaped angle 201, and
the feed pump 69 is fixed to the water supply tank 10 by

25 positioning the IL-shaped angle 201 in an engaging section



20 I'n Fig. 7, the water supply tank 10 conprises a cover 12, a

packi ng 11 provided between the water supply tank 10 and the cover
12, a-suction pipe 13 formed nonolithically with the cover 12, a
filter fixing menber 33 fixing the suctionspipe 13 to a tip of the

wat er supply tank 10, and an activated carbon water 25 purifying filter

23. Conponents wéheder RABcrBASEagesectbP8A 203 and a screw section 206 of the
- 33 - above are the sane as those in Enbodi nent 1 of the present

i nvent i on. wateNesdppXy deagk iY0J on is nmade for operations in this
enbodi ment. When a water supply start signal is outputted from the control

board 50, the sel f-Rirg /1i38) shows 2h i cpewa tixige dsfaten o Fthest Péed tppurkN 69 At £nd
and the ON state is kept for a specified period of tine until the ice
making tray is Figd &4 vist B perspective appearance view illustrating inside of
5 a casing for the feed pump 69. When the impeller 77 rotates, a
liquid gathers around an external periphery thereof with air
concentrated in the section indicated by an arrow mark in Fig.
24, namely at a center of the shaft 75, and when the operation
is stopped, the air is concentrated in an upper section of the
10 casing. With repetition of the opgrations described above, air
inside the casing is not discharged and an air residing section
205 is generated. For this reason, by providing an air-vent
hole 204 having a diameter, which is substantially the same as
that of a discharge port, is provided in an upper section of
15 the casing for the feed pump 69 at a position rotated from the
dischérge pert, so that fluctuation of a water flow rate
according to presence of air.is eliminated and the water supply
rate is stabilized.
Although the invention has been described with respect to
20 a specific embodiment for a complé;e and clear disclosure, thé
appended claims are not to be thué limited but are to be
construed as embodying all modifications and alternative
constructions that may occur to one skilled in the art which

fairly fall within the basic teaching herein set forth.



Then the pu ' tn the reverse direction for a specified period of

tinme, a peration for ice making - is conpl et g r
t han thﬂwm‘#ﬂﬁﬂ (‘Hﬂtve are the sanme as those in EnbpTHISESHEET HAS &

to the ifiv LOMy at description thereof is onittef her &ERLACED

As descri bed above, with the automatic ice making appar rar 't o=
t he enbodi nent of the present invention, s3any water is not left in the

pi pes between the water supply tank 10 and the ice making tray 27, which
nmakes it posWHATeISQoCLAIMEDeZS:contam nation in pipes due to spoiled water.
Figs. 9A and 9B are cross-sectional views showing a pipe connecting

- section in the autonahi gutéRatbei Dge apPiRing Usppatatuisli demprisiveg enmbodi ment
of - the present invention. Fig. 9A is a view showing a state of the water
supply tank 10 beforg whpsersegplpt CahkeingtilDe@Vvivlesl POFffigeRpEdd tESR
wall, while Fig. 9Bis a viewshow ng a state of the water supply tank 10

storing water therein;

a pump installed within the water supply tank for
discharging wa;er stored in said water supply tank into an
ice making tray; and

a drive unit installed outz&de said water supply
tank for drivihg the pump above; -

wherein the drive unit delivers a torque for

driving said pump to said water supply tank in a non-

contact mode.

2. An automatic ice making apparatus according to
claim 1, wherein a torque is delivgred by providing a

" magnet in said pump and also providing another magnet
provided in the drive unit at a position oppositelto the

magnet provided in the pump.

3. ' An automatic ice making apparatus according to
claim 1 or claim 2, wherein the drive unit is attached to a
tank supporting means providéd on a wall of a refrigerator
or in a refrigerator for mounting thereon the water supply
tank having no connection with said water supply tank

through water.

This Sheet Has Been
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- 34 - after rmsertet—+nto the well provided on the partition wail. In

t hi s. m@ m m present invention, a cover 37 prevent| ng a foreign
subst nto the side of the inlet pipe eVt

t he comect ami bet ween the suction pipe 13 fixe Thiss Et‘-f%%@%@ﬁl\l
supply tank 10 and the inlet pipe 22 fixed to the partiLti LA L0
the configuration according to Enmbodi resigs-1 to Embodi ment 4. I n
Fig. 9, the cover 37 is at rest horlzontally above the inlet pipe 22 in a

state where yhe wate SHBEEMaE% 1&9 méhiﬁgr %Pﬁt Qrébéb931¥5|£031 has

not been installed. cover so t materi so that the

cover 37 is for ction e_13 in_the.side_o he,wat er
suppl y t ank © ?aﬁgbg$lVgﬁﬁgﬁntﬁeaﬁéFgrrsﬁﬁbyin?aﬁﬁcgﬁgPslsinserted
to the well rOVI n the partition wall, i ch SS th sgace above
the inlet pi §°Zé &We&HdSFH n¥aker supply tank and sai e making

tray, and a discharge port of a discharge pipe connected to

a pump for discharging water into said water receiving
section is allocated above the maximum after level within
said water supply tank as well as under an upper edge

section of said water receiving segtion.

5. An automatic ice making apparatus according to
claim 1, 2, 3 or 4, wherein a movable section of the pump '
is removably provided in a casing which is an enclosure for

accommodating the movable section of the pump therein.

6. An automatic ice making apparatus according to
claim 1, 2, 3, 4 or 5, wherein a filter is removably
provided on a pump suction port provided in the water

supply tank.

7. . An automatic ice making épparatus according to
claim 1, 2, 3, 4, 5 or 6 further comprising:

a tank supporting means provided on a wall of a
refrigerator or in a refrigerator for mounting the water
supply tank thereon; and

a positioning means for fixing positions of said

- This Sheet Has Been Rep

T




) ey .
suction pipe 13 and the inlet pipe 22 are connected to each other thereby.

'sl'heI lsum“ﬂum“m‘mnlm‘mhntser]Ee?hl nft_oI t?e |22I e'ltt pihpeI (ijbbecause of Its
mal | e at o e inle : shou e
t he suct4 orf pitpe®13°is renoved, the cover 37 returns to LILFIL‘fS gﬂ#ﬁﬁvﬁﬁ'\'

horizontal position by its own elasticity. Therelare

where the self-primng punp 24 is |ocke8Sbecause, if a forelgn substance
intrudes into the inlet pipe 22, the gear becones disabled to rotate due
to being - 35 stuck with the foreign
substance, bwateit BuppdyekBolti ienthypeet Adregtbenat bynpartiahlyintrusion of
a foreign substance to the inlet pipe 22 does not occur even when the

wat er -suppl ycbathctlngstheewated, supplyy takk thepessible to prevent the

self-primng punp 24 from being | ocked or the pipes from being stuck.
8. An automatic ice making apparatus according to
claim 1, 2, 3, 4, 5, 6 or 7, wherein one edge of a rotary
shaft of a pump is rotatably supported by a pump bearing

with the other edge rotatably supported by an impeller.

A

S. An automatic ice making apparatus éccording to
claim 1, wherein a bank section higher than the partition
wall and partitioning a surfacé of the partition wall in
the lateral direction is provided around a periphery of a
.groéve in the concave section provided on the partition

wall.

10. An automatic ice making apparatus according to
claim 1, wherein a flange covering the entire periphery of
the groove in the concave section provided on the partition

wall is provided in said water supply tank.

~11. . An automatic ice makinj apparatus according to
claim 1, wherein a water level display window enabling
visual check of a water level in said water supply tank is

provided in an upper_section of said water supply tank.
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Fig. 10 is a perspective view showi ng key configuration of the water
supply Lank—éefas—werr”§§“Fhe water supply tank corner 4 in which the

viat er suppl he automatic ice making appara ‘
Enbodi ment| \“\ \ﬂ“ invention is provided. |In thj $HSSIHEETHAS BEENE
wat er sup ,s 1M the automatic ice nmaking apparafus a®EGLACED to

Enbodi ment 1 to Enbodlnent 5 of the invagai-on, is nol ded wrtiT=
transparent material, and a water |evel gauge 38 is provided on the wall
surface of the water supply tank corner 4 provided outside of the water
supply tank 10 so that the position of the gauge is visible fromthe front
side of the aefri gerAnoautomathcficeznakingaapparatus accordingige 10, the
wat er supply tank corner 4 is provided nonolithically with the partition
wal | 6 by foenaim Lhewhekkifina pbeipachihgomennb! £6r positibringt £n sheply
tank 10 is installed in the water supply tank corner 4. The water |evel

gauge 38 is tRrgutdad-abriBA RESLWEl9Na8NihNEnBAEAALEONATRLLL foshown TN (he
figure, and. as shown in Fig. 11, a user can visually check it. \Wen the

wat er SUpplypggQEdég Ehoﬁﬁst@hsﬁe&hﬁﬁSiQ mbﬁoflgﬁigﬁlly provided in a

feed pump, and an.engaging section for engaging and fixing
said positioning means on a water supply tank.

w5
13. An automatic ice making apparatus according to any
of claims 1, 2, 3, 4 and 5 comprising an air-vent hole
having a diameter which is substantially the same ésithat
of a discharge port provided in an upper section of a
casing for a feed pump at a position in a rotatea direction

from the discharge port.

This Sheet Has Beeri Re

T



| evel positions at a certain height of the water |evel gauge 38, an inmage
of the water |evel gauge 38 under the water level is invisible because of

the di fference of - 36- a
refractive index between the mater above the | evel and that under the
| evel . If an indicator such as "water supply” indicating that a

wat er supply is required at the point of g7 - tinme when the water level is
| owering to the bottomof the tank 5 is provided on the water |evel
gauge 38 by using this refractive index of water, - a user can
realize a timng for wat er supply to the water supply tank 10. The

DA i SSVSEW%?EBV&&WW%  RRPERFCRRR & wni i o
10. Fig. 12Bis a ¥l oW 6£§e of the tank running out of
wat er . hagrdhcr B R bPScRoShil

In the automatic ice making apparatus according to the
present invention, a water supply tank is accommodated in a well
provided in a partition wall, an auxiliary chamber for measuring
a spécified quantity of water is provided in the water éupply
tank, and the speclfled quantity of water is supplled from an ice

e

making tray by us;ng a self-priming pump.

Fig. 2



As described above, with the enbodi nent according to the pr esent
invention, a user can easily check hA3v@l of water in the water
supply tank 10, and the level of water thereinis 15 directly indicated
wi thout using a LED or a read switch for a run- out - of - wat er

i ndi cation, which nakes it possible to obtain a high-reliability and
| ow- cost water-|evel indicating system Next, a description is
made for an enbodi nent of the present invention with reference to
related drawings. Fig. 13 is a 20 | at eral cross-sectional view show ng
an automatic ice making apparatus according to Enbodi ment 7 of the
present invention, and Fig. 14 is an enl arged view showi ng a key
section of the automatic i ce naking apparatus shown in Fig. 13. In
Fig. 13, a feed punp 69 and a water supply tank 10 with a di scharge

port 25 68 connected to the feed'QEnp|6€3are 1et in a water supply tank
-37- .
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corner 4 provided on a partition wall 6 separating the cold chanber 2-

fromthe freezing chanber 3, and the 6}3 Qarger port 68 is inserted
into a water receiving section 70 |caIIy formed with the

wat er supply tank corner 4. In the water receiving section 70, an
outlet port 71 nonolithically forned theremﬁth I's provided so that it
penetrates through the cold chanber 2 and the freezing chanber 3, and
an ice nmaking tray 27 is positioned in front of the outlet port 71.
The tip of the di scharge port 68 is above the maxi num water |evel in
the water 10 supply tank 10, but under an upper edge section of the

wat er recei ving section 70. Next, a description is nmade for
a feed punp 69 and a section around the feed punp 69 with reference
to Fig. 14. In the feed punp 69, a magnet 73, a magnetic plate 74,
and an inpeller 77 15 having a shaft 75 mage,from SUS 303 and a ball 76

made from SUS 304 are rotatably support by a bearing 78
nmonolithically formed with the feed punp ith the shaft 75
I nserted thereinto. The feed punp 69 hgs a slction port 79 in the
si de . Lo
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of the bearing, and a mesh filter 111 is attached to a tip 20 thereof.

The feed punp 69 al so has a di scharge po é 68 of a di scharge pipe in
the peripheral direction of the feed 6ﬂﬁ% & The balls 76 are fixed
to a bearing side of the feed punp 69 and in the opposite side, and
contact a casing of the feed punp 69. 25 Next, a description
is made for operations with reference

- 38- to Figs. 15A to 15C, Fig. 16 and Fig. 17. Figs. 15A to 15C are
vi ews showi ng an operating state of the feed punp 69, and Fig. 15A is
a view show ng t f e€5punp 9 when viewed fromthe direction of the
shaft, while Fig. 15B is"a lateral cross- 5 sectional view of a notor

72, and Fig. 15C shows magnets 73, 80 each forned into a flat plate
shape with two or nore poles. Fig. 16 is a %ireral bl ock di agram
showi ng a control board for e
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controlllng operations of the nDtor 4 QP Fig. 17 is atinme ‘chart
showi ng the operations. 10 F/é the reference nuneral 82

i ndi cates a control boar d mnth t he nDtor 72 and a power supply unit
83 connect ed thereto and is provided in the refrigerator 1 with
freezing chanber. The gear box 28 detects a quantity of ice stored in
an I ce storage box, and when it detects shortage of a quantity of 15
ice, a water supply start signal ij:b Lpgst omthe control board
82. When a water supply start signal tput ™¥ed from the control
board 82, the notor 72 is switched fromthe OFF state to ON state and
the ON state is maintained for a speC|f|ed period of time. Wen the
notor 72 is turned ON, the 20 3l connected to the notor
72 and a magnet B8O adh pl ate B81 start

rotation. The magnet B80 the side of the feed

‘“[UTdCL TaciT OUITer_ Wt nagneti sm
| at the sajre
t he magnet] 73

punp 69 forma magnetic field and
so t hat t he magnet B8O ang
rotational 25 speed, and jl sy
attached

IS SPECIFIED
PERIOD OF TIME PASSED

DRIVING IN REVERSE DIRECTION OF
SELF-PRIMING PUMP IS FINISHED

ale

1S THERE NO
NOT ENOUGH 1CE QUANTITY
?//

YES ¢

SELF-PRIMING PUMP IS DRIVEN
.IN REGULAR DIRECTION

IS SPECIFI
PERIOD OF TIME PASSED
?

NO

DRIVING IN REGULAR DIRECTION OF
SELF-PRIMING PUMP IS FINISHED




- 39 - thereto rotates at the sanme rotational speed. Wien the inpeller 77
rotates in the direction as shown in Eig., 15A water flows out froma

di scharge port 68 and al so water in tﬁegﬁb er supply tank 10 is sucked
fromthe suction port 79, but.in the water supply tank 10, objects each
having a size of 0.4 nmx 0.4 nm or nore are held on a surface of the nesh

filter 111. On the other hand, water flowi ng out fromthe
di scharge section 68 is supplied via a water receiving port 70 and the
outlet port 71 to the ice making tray 27. The magnets 73, 80 are

formed into a flat plate shape wth two or nore poles as shown in Fig.
15C, and a material for the magnets is selected fromferrite-based
materials or rare earth netals. The water supply tank 10 is
inserted into the water

~ o N
( (
2T 77T 777777 77T 7
L : \ /4 | V/ /]
m % 'Y g B
© 1 A A e /| /|
1\ /7 /
% 4 %
o) % / g j /
¢ 5 <t ¢ / ¢
T Y 0
” N /|
2 ¢ /] /.
TS Y
GELLLCL T IL SIS AP I IS
< 4 [ b U -
co 2l g gl ¢
B g - g
. 1. ¢ % 1
© F g - ’
— g g AN/ ¢
LL g j %
? ¢ Nk




supply tank corner 4 fornmed into a well, and the construction allows
insertion of the water supply tank 10,w,th a clearance of only several
mllinmeters. On the other hand, in a g?é el where the feed punp 69 has been
inserted into the water supply tank 10, a position of the feed punp 69
within the water 'supply tank 10 is decided according to a position of a

di scharge port inserting position of a cover for the water supply tank,
but because of attraction by magnetism no effect is given to rotation of
the punp even if a casing of the punp contacts a wall of the tank.

Nanely, the balls exist between the inpeller 77 and the

- 40 - casing, and in addition,. when the punp rotates, the inpeller is
attracted to the side of the bearing 78 due to a negative pressure

generated by the punp, so that friction between e
& \ €
) -

7

FIG.




rotating bodies, nanely the balls 76 and a casing which is a fixed portion
is suppressed. The tank is nmade fromptgggics or non-nagnetic materials
such as stainless steel or glass with a thickness of 2 nm Al so a
fully large clearance is provided between a nmagnet 80 in the side of notor
72 and the tank to prevent them fromcontacting each other directly or to
provide a partition wall therein. By locating ferrite nagnets 73, 80 at
positions opposing to each other via an entire clearance with the width

of around 10 i cl{u4li ng Rackl ash, a torque generated by a notor is
delivered to a purp, ahd a user can easily dismount a tank fromthe well
or renove a punp or discharge port from inside of the tank w thout being
interfered by the nagnetism Also the fact that a punp has been set
at a specified position can be detected because the punp is magnetically
attracted. Al so an area around the water supply tank can easily be
cl eaned after the tank including the discharge port has been
DRIVING IN DRIVING IN
REGULAR DIRECTION  ReveERSE DIRECTION
ONp~=—=~- f
PUNP : U
OFF '

|
|
|
FILL —————— Ly
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taken out fromthe well. The filter 111 is inserted into the punp
with pressure, and can be cleaned after having been pulled off fromthe

punp. 8/30 -41- Al so the punp
and the discharge port can be cleaned fromthe inlet/outlet ports

wi t hout di sassenbling them As descri bed above, with the
automatic ice maki ng apparat us according to this enbodi nent of the
present invention, as the 5 feed punp 69 is installed in the water
supply tank 10,. a user can freely clean the feed punp 69 according to
t he necessity. In addition, a discharge port 68 and a water receiving
section 70, an outlet port 71, and an ice nmaking tray 27 are | ocated
as shown in the figure, so th I o&%t like is not required

10 bet ween the receiving port 70 and 't h& Yi scharge port 68.

Furthernore, the nmotor 72 and the feed punp 69 do not contact
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each other, so that a quite silent system can be constructed, and as

the mesh filter 111 is attached to tHe/A8dion port 79, i ntrusi on of
a foreign substance is suppressed, so that the 15 i mpel ler is not
| ocked. It should be noted that, although the water supply tank
10 is set in the water supply tank corner 4 provided in the
partition wall in Enbodinment 7 described above, the water supply tank
corner 4 may bf nttﬁl ed 1xter nal ly. 20 A nmet hod for nounting the
wat er supply tank tormér 4% n Enbodi ment 8 is different fromthat in
Enbodi nent 7. In Enbodi nent 7, the notor 72 is |located on a surface
the water supply tank corner 4 in the contrary side of the water
suppl y tank, and the water supply tank corner 4 and the partition
wal | 25 6 are fornmed nonolithically. I/rL_Lﬂﬁs conf"tﬁlration38t he not or
4z /) / e 4
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72 (generally) having a shorter service life as conpared to t hat of
the refrigerator 1 with freezing chapr{/gqp not be replaced with a
new one. So a tank holder 84, in which th wat er supply tank corner 4
is separated fromthe partition wall 5 6, is provided, and the notor 72
fixed to a notor case 85 is attached to a rear side of the tank

hol der 84 as shown in Fig. 18. And, the tank holder 84 is attached to
the partition wall 6 adhering a seal 86 along the entire periphery

t hereof. The tank holder 84 is fixed to the partition wall 6 wth,

for 10 i nstance, screws, claws, rivets or the |like which can easily be
renoved or used again for fixing the ﬂ deréﬁ4é¥;€§tseal 86
shoul d have wat er-ti ght ness. tr’'s e as the tank

hol der 84 is separated from t he partltlon wal | 6, the notor 72 can
easily be replaced with 15 a new one, and in addition as the seal 86
havi ng wat er - tightness is provided between the tank hol der 84 and

t he partition wall 6, water is prevented fromconng into the notor
section 72. '

FULL OF WATER ——
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An automatic ice maki ng apparatus according to Enbodi nent 20 9 of the

present invention is the sanme as those according to Enbodi nents 7 and
8 excluding the fact that several {1,/ 3®@onsiderations are taken for a
positional precision of the feed punmp 69. In Fig. 19, the reference
nuneral 88 indicates a guide nmonolithically formed with the feed punp
69, and is engaged in 25 a guide receiver 89 for controlling positional
di spl acenent of 43- the feed
punp -69 in the thrust direction as well as in the radi al direction
shown in the figure. Also a guide 90 is provided in the water supply
tank 10, and the guide 90 is engaged with the tank hol der 84 or a
gui de receiver 91 provided 5 in the water supply tank corner 4 for
controlling positional di spl acenent in the two directions shown in
the figure. As shown in Fig. 20, the discharge port 68 of a discharge
pi pe

<




fromthe feed punp 69 is engaged in a flange hole section 110 of the

wat er supply tank 10. 10 As sho in Fig. 20, there is a-cover 12 in
an upper section of the water Is@ ﬁyotank 10, and the discharge port
68 of a di scharge pipe is fixed with a pressing section 12b .

monolithically formed with the cover 12 to control positional

di spl acenent of the feed punp 69 in the direction shown in the 15

figure. In this enbodi mrent of the present invention, positiona

di spl acenent of  the feed punp 69 as well as of the water supply t ank
10 is prevented by the guide 88 and the guide receiver for t he gui de
88 and the pressing section 12b provided on the cover 20 12, and al so
posi tional displacenment of the water supply tank 10 and the tank

hol der guide 84 is prevénxted by the guide 90 and t he gui de receiver
91, so that positional dijspl acenent beLgeen magnet s gener ated when
the notor 72 is nmounted gn the tank } hol der 84 in Enbodi mrent 8 can be

prevented, and a drivingjfforce 25 cah accurately be delivered wthout
st eppi ng out.
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-44- Configuration of the automatic ice making apparatus
according to Enbodi nent 10 of the pr 3epis pnvention is the same as
that in Enbodi ment 7 excluding that construction of the feed punp 69
has been changed. In Fig. 21, designated at the 5 reference nuneral 92
is an inpeller cover, at 93 a cap, and at 87 a screw section
nonolithically forned with the feed punp 69. A shaft 75 having a
flange, a ball 76, an magnetic plate 74, and a magnet 73 are attached
to the inpeller 77 and are ~conpletely shielded by the inpeller cover
92. Therinpeller 10 cover 92 is adhered to the inpeller 77 and in the
case where a material of the inpeller cover 92 is plastic resin, it
is conpl etelily wel ded to the inpeller by nmeans of, for instance,

t her mal wel di ng. shaft 75 of the inpeller 77 having the

construction as described above is inserted into the bearing 78

FI1G.



15 of the feed punp 69, and an open section in the side contrary to
the bearing 78 is closed wth the caR ?3 gg@ is tightened with the
screw section 87. Al so whe Hé tor 72 is driven, the inpeller
77 rotates. Then, the shaft 75 and balls 76 are rotatably held by the
20 i npel | er and supported by the bearing 78. Wth this

enbodi nent of the present invention, the cap 73 can freely be
renoved and a space inside the feed punp 69 is di vided to several
zones, so that; even if a foreign materi al cones into the feed punp
69, the foreign material can be 25 cleaned or washed off.

- 45- Fig. 22 is a perspective cross sectional view of the
automatic i ce naking apparatus a ordl di mrent 11 of t he
present invention. In Fig. 22, ig sup tank 10 is set in the
wat er supply tank corner 4 in a state wher e the
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5 water supply tank 10 is conpletely buried in the water supply

tank corner 4. Along the full |engty gy Rlgroove of the water supply
tank corner 4, a bank section 110 partitioning in the | at er al
direction and having a length in a range from1 mmto - 5 mis

provi ded nonolithically with the partition wall 6. 10 Wth the
automatic ice nmaking apparatus according to this enbodi nent of the
present invention, a bank section 130 having a length froml1l mmto 5
nmis provided along the full length of t he groove of the water
supply tank corner h foreign materials such as spill of food
onto the partﬂ? gBII ca 15 be prevented fromcomng into the water
supply tank carne ) whi ch nakes it possible to build up a clean '
system In Fig. 23, a flange B131 | arger than a cl earance

gener at ed when the water supply tank 10 is set in the water supply

t ank corner 4 is provided nonolithically with the water supply tank

20 10 along the entire periphery of the water supply tank 10 in an
upper section thereof. A clearance between the water supply tank
corner 4 and the water supply tank 10 is conpletely shiel ded by
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this flange B131. Wth thiséggbodinent of the present .invention,
even in a 25 case where spill o} ﬁ o] r dust is dropped onto the

partition _ - 46- wall 6, as a
cl earance between the water supply tank 10 and the wat er supply tank
corner 4 is conpletely shielded, foreign “materials such as spill of
food or dust can be prevented from comng into the cl earance, which
makes it possible to build up 5 a clean.construction.

Configuration of the_autonptiL ice making apparatus according to
Enbodi nent 13 ?hdsbrese tfanention is the sane as that in

Enbodi nent 11 &r 12 €xtluding the point that sone el enents have been
added to the construction. In Fig. 24, a 10 partial projection 112 is
provide4 in a bottom section of the wat er supply tank corner 4.

g —————-——-



Wth this enbodi nrent of the present invention, a space havi ng a
required size can be generated betmeen h?/ph ectlon 112 provided at
a’bottom of the water supply tank corner the water supply tank
10 according to the necessity, so that, even if a foreign materi al
flows into the water supply tank corner 4, the foreign material is
stored in thepsp c22f13. Because of this construction, a failure in
setting of tthmIt . 1 ngpIy tank 10 due to intrusion of a foreign

mat eri al cannot be 20 gener at ed. Fig. 25 is a transverse
cross-sectional view show ng a hot instruction structure for a water
supply tank applied to the omatic ice ing apparatus according
to Enbodi nent 14 of t he presentN{nventi on. In this figure,

designated at the 25 reference nunera front cover, at 103 a
condensi ng -47-




pi pe, at 104 a cushion tightly contacting the condensi ng pipe 103 to
the front cover 102, at 107 a thermal §ehdigcti ve tape made from a
naterial having a high thermal conductivity such as an al um num t ape
for delivering heat in the condensing pipe 103 5 to the water supply
tank corner 4, and at 108 a cord heater, and it should be noted that
the partition wall 6 is based on a sandw ch construction in which the
upper and | ower external sections are made from plastics and the
space between tFenli @ Zf |led with PS-FO or hard pol yuret hane foam
10 Next, Y'a *deseripto is made for operations in this
enbodi nent. Fig. 26 is a timng chart show ng operations of the cord
heater 108 shown in Fig. 25 with reference to a cooling operation in
a refrigerator 1 with freezing chanber. In a case where a conpressor
(not shown herein) is operating and an 15 open/ cl ose danper (not shown)
controlling supply of cool air to the cold chanber 2 for cooling down
the cold chanber 2 is open, the cord heater 108 is turned ON and the
open/ cl ose danper is switched fromthe above-described state to the
cl osed state,
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and in a case where supply of cool air tg the cold chanber 21is 20

st opped, a high tenperature and high bﬁeééhpe cool i ng nmedi um havi ng
been conpressed by a conpressor is condensed in the condensi ng pi pe
103, when the heat is delivered through the t hermal conductive tape
107 and heats the water supply tank corner 4, so that tenperature of
the water supply tank 10 does 25 not |lower anynore. So in this state,
the cord heater 108 is - 48-

turned OFF. Then in a case where the conpressor is turned OFF, a
pressure bal ance in the refr| eration cycle changes in a direction in
whi ch the pressurf:bj éf e stabilized at 5 a constant |evel, so
that a quantity o at ad| fromthe condensi ng pi pe 103 becones
smaller by and by. In this step, cool air inside the cold chanber 2
deprives the water supply '
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tank 10 of its heat, and the water supply tank 10 may be cool ed
excessively, and for this reason, th@ gog@ heater 108 is kept 10 ON only
for a specified period -of tinme (tl1), and when the speci fied period
of time (tl1) has passed, the cord heater 108 is again turned OFF. And
when the conpressor is turned ON again due to tenperature increase in
the refrigerator with freezing chanber, heat em ssion fromthe
condensi ng pipe 103 is resuned, 15 so that the cord heater 108 is not
turned ON and keﬂ; And when the open/cl ose danper is opened
again, the cord heater ~108 is again turned ON. Subsequently this
cycle is repeated according to the sanme sequence. Wth this
enbodi ment of the present invention, tenperature 20 in the water supply
tank 10 is always kept at a cgphstant |evel, and waste heat froma

refrigerator can effectively g§ utilized by _using-heat—o

condensation em ssion froma cypoling neQL,v — - ————a—FBe i) ahd
energy saving can be achi eved by turnt;g;f” ON OFF t he cord.f#€at er” 108
according to an operating state of %~ the refrigerator.
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- 49- Figs. 27A -and 27B 1?ng3 gutonatic ice naking apparatus
fravi ng the sane configuration as that i'n Enbodi ment 14 of the pr esent
invention excluding the point that certain new el enents have been
added to the construction. In Figs. 27A and 27B, a cool 5 chanber door
100a and a freezing chanber door 100b used for closing the cold
chanber 2 and the freezing chanber 3 respectively are provided via a
magnet gasket 101 in front of FJhE gErtit nAwal | 6, and a door pocket
105 for storing food therein% s &bt ™Mehed™ o*t he col d chanber door
100a. A packing 10 109 as a shut-off nmeans for cooling which is tightly
contacted to the partition wall 6 when the cold chanber door 100a is
kept inthe closed state is attached to aj@epth of a lower Bection

of the door pocket 105. Also a vent hole 145 TGr air ciwElatian is
provided in a surfaceof—aWd | at a depth of
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15 the door pocket 105. é‘?ﬁy’ 3 description is made for
operations in this enbodi nent .° e#% is a space between the door
pocket 105 and the partition wall 6, and a tenperature in this space
IS controlled according to a state of cooling operation for the 20
cold chanber 2. Herein by closely contacting the packing 106 provi ded
in the door pocket 105 to the partition wall 6 to make up a cl osed
space therein, an air insulating |layer is realized. Wth this
configuration, a tenperature in the space is hardly effected by a
state of cooling operation for the cold chanber 25 2. The cooling air
used for cooling food in the door pocket

- 50- 105 is circulated through the vent hole 115. Wth this
enbodi nent of the present invention, a space above t he water supply
tank 10 functions as an air insulating |ayer,
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so that the water supply tank 10 is.hardly deprived of heat, and 5 al so
the performance for cooling food can be t §tai ned because a vent -
hol e 115 for circulation of cool air is provided. ' Al so foreign
materials such as spill fromfood stored in the door pocket 105 do
not drop onto the water supply tank 10 because the door pocket 105
for shutting off the cool air is 10 provi ded. Fig. 28 is a
perspective appegr e Vigw=shgw ng construction of the water supply
tank 10 for aFaat ii CZCJ N maki ng apparatus accordi ng to Enbodi nent
16 of the present invention, while Fig. 29 is a cross-sectional view
showing a 15 key section thereof. Fig. 30 is a cross-sectional

Vi ew illustrati Aet hod of manufacturing a construction body
according to this enbo*infnt of the present invention. In Figs. 27A
and 27B, a water IeveILdispIay wi ndow 120 nade from a transparent
material is provided ih the water supplﬁﬁﬁink 10, 20 and the water |evel

di spl ay wi ndow 120 inclinijng in a dir al l owi ng vi sual check by
a user fromthe front ﬁide extends t
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a position near a bottom section of the water supply tank 10 as shown

in Fig. 29. As showmn in Fig. 30, the g@tﬁ; . evel display w ndow 120
ks welded to a rear side of an upper i%ﬁ)of the 25 water supply tank
10 by means of thermal welding, and in this . Step a cover 121
is inserted between the water supply tank 10 and the water |evel

di spl ay wi ndow rei en gﬂﬂain a hol e section of the water
supply tank 10 f o(gﬁng gﬁ ter |evel di spl ay wi ndow 120. It
shoul d be noted that the wel ded section 5 extends along an entire

peri phery of the hole section of the wat er supply tank 10.

The water |evel display wi ndow 120 nay be provided in a cover section

122 forned as a separated upper section of the wat er ply tank 10
so that the cover can be opened or closed 10 cording t he necessity.
The construction is shown in Fig. //)
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31. ' ‘Wth this enbodi nrent of the present invention, even if water

drops adhere to an internal wall surf@de/08 @ he water supply tank 10,
a border between an inmage of a water drop and an i mage 15 of wat er
stored in the water supply tank 10 is displayed in the wat er | evel
di spl ay wi ndow 120, so that an user can accurately. check a
quantity.of water stored in the water supply tank 10. Fig. 32
shows a perspe i‘eégfpeaﬁintg vi ew show ng construction of the
wat er. supply thnk 110wt Or eMautomatic ice 20 maki ng appar at us
according to Enbodi nent 17 of the present invention as well as of
the feed punp 69 therein. An L-shaped angl e 201 nonolithically
nol ded with the feed punp 69 is provi , a hole 202 is provided in
t he L-shaped angle 201, and . the feeqd punp 69 is f)xed to the water
supply tank 10 by 25 (’positioning'th = ed angl g 201 i n_an engagi ng
section N
772 (
Lol \CLLL \\
THERMAL WELDING < _—~120

(ENTIRE PERIPHERY)
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-52- between a screw cap section 203 and a screw section 206 of the

wat er supply tank 10. Fi 9.2 83/ghgws an operating state of the
f.eed punp 69, and Fig. 34 is a perspective appearance Vi ew
illustrating inside of 5 a casing for the feed punp 69. Wen the
inpeller 77 rotates, a | i quid gathers around an external periphery
thereof with air concentrated in the section indicated by an arrow
mark in Fig. nanely at a center of the shaft 75, and when the
oper ation - is sto ped, the air is concentrated in an upper section of
the 10 ° f rEGV 5 tition of the operations described above, air

i nsi de the casi s scharged and an air residing section 205
i s gener at ed. For thls reason, provi ding an air-vent hol e 204
having a dianeter, which is sub tially the sane as that of a

di scharge port, is provi ded i.n
feed punp 69 at a position ropated
fluctuation of a water flowr
elimnated and the water supplly

per section of 15 the casing for the
om @3 di scharge port, so that
rding to presence of air is

& 202 201




rate is stabilized. Al t hough the invention has been descri bed
wth respect to 20 a specific epbpgrggnt for a conplete and clear

di’scl osure, the appended clains are not to be thus limted but are to
be construed as enbodying all nodifications and alternative
constructions that nmay occur to one skilled in the art which fairly
fall within the basic teaching herein set forth. .

-53- WHAT IS CLAIMED IS 1. An autonmmtic ice making apparatus

conpri sing a water supply tank installed in a refrigerator; a
punp installed wthin the water supply tank for
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di scharging water stored in-the water supply tank into an ice naking tray;

and a drive unit installed out sj jleb wat er supply tank, for
driving the punp above; wherein the drive unit delivers torque for
driving the punp in a non-contact node. 2. An automatic ice making

apparatus according to claiml1l, wherein the torque is delivered by
interaction of magnet provided in the punp and a magnet provided in the
drive unit at a position opposite to the nmagnet provided in the punp. 3.
An automatic ifee Eaﬁ% qgatus according to claiml or 2, wherein the
drive unit is att d to a tank supporting neans provided on a wall of
the refrigerator or in the refrigerator for nounting thereon the water
supply tank and has no connection with said water supply tank t hr ough

wat er .
1
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- 54- 4. An automatic ice nmaking _apparatus according to any preceding
claim wherein a water receiving sedt9endi@ provi ded between the water
supply tank and an ice naking tray, and a discharge port of a discharge
pi pe connected to the punp, for discharging water into the receiving
section, is |ocated above the maxi num water |evel of the water supply
tank as wel | FsAurGr ﬁguger edge section of the water receiving
section. 5 n o i &ice maki ng apparatus according to any
preceding claim wherein a novable section of the punp is renovably
provided in a casing which is an enclosure for accomodating the novabl e

section therein.
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é. An automatic ice naklng apparatus ac grdlng to any' precedi ng claim
wherein a filter is renovably prOV|d d0 gh punp suction port provided. in

tthe wat er supply tank. 7. An automatic ice making apparatus according to
any preceding claim further conprising : tank supporting neans,
provided on a wall of the refrigerator or in the refrigerator, for
nounti ng the mater supply tank thereon; and posi tioning nmeans for

fixing the pos rzga th%%gil supply tank in three dlrectlons by
partially cont ct| he r supply tank. _
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8. An automatic ice making apparatus according to any preceding Qlai'
wher ei ry shaft of a punp is rotatably supportéﬂ?&ﬁ%;§3"*

punp beard ' gther end rotatably supported by an inpellor.

An aut oﬁﬁﬂﬁ"ﬁﬂﬂﬂﬂﬂ%r@]ﬁppar atus according to claim1, wherein the water
suppl y ™ within a well provided in a partition wall
partitioning a space of a refrigerator nto a plurality of storage
chanbers, and a bank section higher tHé%‘the partition wall and
partitioning a surface of the partition wall in the lateral direction is
provi ded around a periphery of a groove in the well. 10. An automatic ice

meki ng appapip StACeRAfumg ® £1aim9, wherein a flange covering the
entire periphery o e groove is provided on the water supply tank. 11.
An automatic ice naking apparatus according to any preceding claim

wherein a water | evel disglay,mﬁndomaenabliqg vi sual checki ng of the water
level in the wat@dp automatic ice making apparatus comprising ~:

a water supply tank installed in a refrigerator;

a pump installed within the water supply tank for
discharging water stored in the water supply tank into an ice
making tray; and

a drive unit installed outside the water supply tank,
for driving the pump above;

wherein the drive unit delivers torque for driving the

pump in a non-contact mode.

2. An automatic ice making apparatus according to claim 1,

wherein the torque is delivered by interaction of magnet

_provided in the pump and a magnet provided in the drive unit

at a position opposite to the magnet provided in the pump.

3. An automatic ice making apparatus according to claim 1
or 2, wherein the drive unit is attached to a tank supporting
means provided on a wall of the refrigerator or in the
N refrigerator for mounting thereon the waﬁer supply tank and

has no connection with said water supply tank through water.
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supply tank i s provided in an upper section of the water supply tank.
$56- TIZz—Amr—automatic ice neking apparatus according to claiml, '

i ncl udi n lmﬁ“ oni ng nmeans for positioning in the thrust direction as

wel | as g ﬂ"ﬂﬂulectlon provided in an L-shaped angle
nonol i t hi n the feed punp, and an engagi ng section for

engagi ng and f|X|ng the' posi tioning me; §s on the water supply tank. 13.
“An automatic ice nmaking apparatus accort ng to any of clainms 1 to 5,
dincluding an air-vent hole having a dianeter which is substantially the
‘'sanme as that of a discharge port

4. An automatic ice making apparatus according to any

preceding claim, wherein a water receiving section is

provided between the water supply tank and an ice making
tray, and a discharge port of a discharge pipe connected to
the pump, for discharging water into the receiving section,
is located above-the maximum water level of the water supply

tank as well as under an upper edge section of the water

receiving section.

VA 5. An automatic ice making apparatus according to _any,

R

preceding claim, wherein a movable section of the pump is

removably provided in a casing which is an enclosure for

accommodating the movable section therein.

6. An automatic ice making apparatus according to any

preceding claim, wherein a filter is removably provided on

a pump suction port provided in the water supply tank.

7. An automatic ice making apparatus according to any

preceding claim, further comprising :

W tank supporting means, provided on a wall of _the
refrigerator or in the refrigerator, for mounting the water
supply tank thereon; and

positioning means for fixing the position of the water
supply tank in three directions by partially contacting the

water supply tank.
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provided.in an upper section of a casing for the feed punp at a p05|t|on
-kn a rotated direction fromthe discharge port.

N |

-55-

8. An automatic ice making apparatus according to any

preceding claim, wherein one end of a rotary shaft of a pump

is rotatably supported by a pump bearing with the other end
rotatably supported by an impellor.

9. An automatic ice making apparatus according to claim 1,

wherein the water supply tank is installed within a well

provided in a partition wall partitioning a space of a

refrigerator into a plurality of storage chambers, and a bank

N section higher than the partition wall and partitioning a
surface of the partition wall in the lateral direction is

provided around a periphery of a groove in the well.
10. 2An automatic ice making apparatus according to claim 9,
wherein a flange covering the entire periphery of the groove

_i§ provided on the water supply tank.

11. An automatic ice making apparatus according to any

preceding claim, wherein a water level display window
enabling visual checking of the water level in the water
D supply tank is provided in an upper section of the water

supply tank.
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12. An automatic ice making apparatus according to claim 1,
including positioning means for positioning in the thrust
direction as well as in the radial.direction provided in an
L-shaped angle monolithically provided on the feed pump, and
an engaging section for engaging and fixing the positioning

means on the water supply tank.

13. An autométic ice making apparatus according to any of
claims 1 to 5, including an air-vent hole having a diameter
which is substantially the same as that of a discharge port
provided in an upper section of a casing for the feed pump

at a position in a rotated direction from the discharge port.
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