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(57)  Aliquid supply apparatus and a refrigerator in-
cluding the liquid supply apparatus. The liquid supply
apparatus includes a liquid storage container (4);a liquid
storage region (10) provided inside the liquid storage
container (4) for storing liquid to be supplied to an ice
mold (5);a secondary liquid storage region (20) provided
inside the liquid storage container (4) above the liquid
storage region (10); a liquid supply pump (30), which is
configured as a non-positive displacement pump, for
supplying the liquid stored in the liquid storage region
(10) to the secondary liquid storage region (20); and a
liquid supply conduit (40), an inlet opening of the liquid
supply conduit is provided inside the secondary liquid
storage region (20) and an outlet opening of the liquid
supply conduit is provided above the ice mold (50); the
secondary liquid storage region (20) is provided above
the ice mold, the liquid supplied from the liquid storage
region (10) to the secondary liquid storage region (20) by
the liquid supply pump (30) flows downward within the
liquid supply conduit (40) under the action of gravity,
thereby supplying liquid to the ice mold (50). With this
arrangement, a device is provided that can supply liquid
to the ice mold in a clean state even when using a pump
that cannot rotate in reverse as the liquid supply pump.

LIQUID SUPPLY DEVICE AND REFRIGERATOR COMPRISING LIQUID SUPPLY DEVICE

Fig.3
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Description
TECHNICAL FIELD

[0001] The present application relates to the field of
refrigeration appliances, particularly to a liquid supply
apparatus for supplying liquid to an ice mold and a
refrigerator including such a liquid supply apparatus.

BACKGROUND

[0002] Liquid supply apparatuses for supplying liquid
to ice molds in refrigerators are known. In such liquid
supply apparatuses, liquid stored in a liquid storage
region is typically supplied to the ice mold through a liquid
supply pump. In this case, to suppress the proliferation of
mildew or miscellaneous bacteria in the flow path con-
necting the liquid storage region and the ice mold, it is
preferable to connect a liquid storage container and the
ice mold with a closed flow path that is isolated from
external gas. However, when liquid remains in the closed
flow path, there is a problem of liquid backflow due to the
siphon phenomenon.

[0003] To address this problem, a liquid supply appa-
ratus has been proposed that uses a positive displace-
ment pump, such as a gear pump, capable of forward and
reverse rotation as the liquid supply pump in a liquid
supply apparatus with a closed flow path connecting
the liquid storage container and the ice mold (for exam-
ple, refer to Patent Document 1 - Japanese Patent Ap-
plication Publication No. HO7-260306). In the ice-making
apparatus described in Patent Document 1, the liquid
supply pump, which is a positive displacement pump, is
rotated in reverse to collect the liquid remaining in the
closed flow path back into the liquid supply container,
preventing backflow caused by the siphon phenomenon.
[0004] However, considering factors such as manufac-
turing cost and maintainability of the liquid supply pump, it
is more preferable to use widely used non-positive dis-
placement pumps rather than positive displacement
pumps. However, when a non-positive displacement
pump is used in the closed flow path connecting the liquid
storage container and the ice mold, it is not possible to
remove the liquid remainingin the flow path because non-
positive displacement pumps cannot rotate in reverse.
[0005] If an opening for introducing external gas is
provided on the piping forming the flow path to prevent
the occurrence of the siphon phenomenon, mildew and
miscellaneous bacteria may proliferate in the flow path
due to the opening.

SUMMARY

[0006] The object of the present application is to pro-
vide a liquid supply apparatus and a refrigeratorincluding
the liquid supply apparatus. The liquid supply apparatus
is capable of suppling liquid stored in a liquid storage
region to an ice mold in a clean state even when using a
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pump that cannot rotate in reverse as the liquid supply
pump.

[0007] To achieve the above object, one embodiment
of the present application provides a liquid supply appa-
ratus comprising:

a liquid storage container;

a liquid storage region provided inside the liquid
storage container for storing liquid to be supplied
to an ice moild;

asecondary liquid storage region provided inside the
liquid storage container above the liquid storage
region;

a liquid supply pump, which is configured as a non-
positive displacement pump, for supplying the liquid
stored in the liquid storage region to the secondary
liquid storage region; and

a liquid supply conduit, an inlet opening of the liquid
supply conduit is provided inside the secondary li-
quid storage region and an outlet opening of the
liquid supply conduit is provided above the ice mold;
wherein the secondary liquid storage region is pro-
vided above the ice mold,

and the liquid supplied from the liquid storage region
to the secondary liquid storage region by the liquid
supply pump flows downward within the liquid supply
conduit under the action of gravity, thereby supplying
liquid to the ice mold.

[0008] According to the present application, the liquid
supplied to the secondary liquid storage region flows
downward within the liquid supply conduit under the
action of gravity, thereby supplying liquid to the ice mold.
As a result, when the liquid supply pump is stopped and
the liquid supply to the ice mold is terminated, the liquid
connection from the liquid storage region to the ice mold
is interrupted at the secondary liquid storage region, and
allthe liquid in the liquid supply conduit flows out to the ice
mold. Thus, even when using a non-positive displace-
ment pump that cannot rotate in reverse as the liquid
supply pump, and without providing an opening for in-
troducing external gas into the liquid supply conduit,
backflow due to the siphon phenomenon can be pre-
vented. Furthermore, since the secondary liquid storage
region, which is isolated to prevent the siphon phenom-
enon, is provided inside the liquid storage container like
the liquid storage region, it is not subject to contamination
from the external environment.

[0009] As described above, according to the present
application, it is possible to provide a liquid supply appa-
ratus with a pump that cannot rotate in reverse as the
liquid supply pump, the liquid supply apparatus is cap-
able of suppling liquid stored in the liquid storage region
to the ice mold in a clean state even in such a case .
[0010] Furthermore, in one embodiment of the present
application, in the liquid supply apparatus of the present
application, the secondary liquid storage region has an
inclined bottom surface, a supply opening for supplying
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liquid from the liquid storage region is provided on the
upper inclined side of the bottom surface, and the inlet
opening of the liquid supply conduit is provided on the
lower inclined side of the bottom surface.

[0011] According to the present application, the supply
opening for supplying liquid from the liquid storage region
is provided on the upper inclined side of the inclined
bottom surface of the secondary liquid storage region,
and the inlet opening of the liquid supply conduit is
provided on the lower inclined side. In this way, when
the liquid supply pump is stopped and the liquid supply to
the ice mold is terminated, all the liquid in the secondary
liquid storage region can be supplied to the ice mold via
the liquid supply conduit. As a result, liquid does not
remain in the secondary liquid storage region, thereby
maintaining the cleanliness of the secondary liquid sto-
rage region.

[0012] Furthermore, in one embodiment of the present
application, in the liquid supply apparatus of the present
application, the liquid supply conduit is formed as:

a first pipe having the inlet opening and extending
outward from the liquid storage container; and

a second pipe having the outlet opening and pro-
vided inside a piping housing;

a pump body of the liquid supply pump provided
inside the liquid storage container is driven in a
non-contact manner via magnetic coupling by adrive
part of the liquid supply pump provided inside the
piping housing,

in a state where the piping housing, which is detach-
able relative to the liquid storage container, is in-
stalled on the liquid storage container, a first con-
nection part on the side opposite to the inlet opening
of the first pipe and a second connection part on the
side opposite to the outlet opening of the second pipe
are engaged with each other,

and the magnetic coupling is in a drive transmission
state.

[0013] According to the present application, the liquid
storage container with the liquid storage region, the pump
body of the liquid supply pump, the secondary liquid
storage region, and the first pipe, and the piping housing
with the drive part of the liquid supply pump and the
second pipe are constituted in a detachable manner, thus
enabling easy maintenance and cleaning of the liquid
supply apparatus. In particular, by dividing the liquid
supply conduit into the first pipe and the second pipe
and adopting magnetic coupling for the liquid supply
pump, the liquid storage container and the piping housing
can be easily assembled and disassembled.

[0014] Furthermore, in one embodiment of the present
application, in the liquid supply apparatus of the present
application, the first pipe extends diagonally downward
from the liquid storage container,

the second connection part of the second pipe has
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elasticity,

when the detached piping housing is moved approxi-
mately horizontally to approach the liquid storage
container for installation on the liquid storage con-
tainer,

the elastically deformed second connection part ad-
vances along the extension direction of the first pipe
in a manner to cover the outer surface of the first
connection part, to become an engaged state,

and a drive part side portion of the magnetic coupling
advances in a manner to approach a pump body side
portion, to become a drive transmission state.

[0015] To prevent liquid from remaining in the first pipe
when the liquid supply pump is stopped, the first pipe
extends diagonally downward from the liquid storage
container. On the other hand, for the pump body side
portion and the drive part side portion of the magnetic
coupling to be arranged in a manner capable of transmit-
ting drive, the piping housing needs to move approxi-
mately horizontally to approach the liquid storage con-
tainer. At this time, due to the elastic deformation of the
second connection part, even if the piping housing moves
approximately horizontally, the second connection part
can advance along the extension direction of the first pipe
in a manner to cover the outer surface of the first con-
nection part.

[0016] Inthis way, by simply moving the piping housing
approximately horizontally, the first pipe and the second
pipe can be accurately engaged, while the pump body
side portion and the drive part side portion of the mag-
netic coupling can be arranged to be capable of transmit-
ting drive.

[0017] To achieve the above object of the application,
one embodiment of the present application provides a
refrigerator including the liquid supply apparatus accord-
ing to any of the above embodiments. A refrigerator
including the above liquid supply apparatus can also
achieve various effects of the above liquid supply appa-
ratus.

[0018] As described above, the present application
can provide a liquid supply apparatus with a pump that
cannot rotate in reverse as the liquid supply pump and a
refrigerator including the liquid supply apparatus, the
liquid supply apparatus is capable of suppling liquid
stored in a liquid storage region to an ice mold in a clean
state even in such a case.

BRIEF DESCRIPTION OF DRAWINGS

[0019] The specific embodiments of the present appli-
cation will be further explained in detail with reference to
the accompanying drawings, wherein:

Figure 1A is a side sectional view of a liquid supply
apparatus according to one embodiment of the pre-
sent application, showing the state where the liquid
storage container is separated from the piping hous-
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Ing;

Figure 1B is a side sectional view of the liquid supply
apparatus for suppling liquid to the ice mold accord-
ing to one embodiment of the present application,
showing the state during the installation of the piping
housing onto the liquid storage container;

Figure 1C is a side sectional view of the liquid supply
apparatus for suppling liquid to the ice mold accord-
ing to one embodiment of the present application,
showing the state where the piping housing is in-
stalled on the liquid storage container;

Figure 2 is a side sectional view of the structure of the
magnetic coupling connecting the pump body and
the drive part of the liquid supply pump according to
one embodiment of the present application;

Figure 3 is a side sectional view showing the situation
of supplying liquid from the liquid storage region to
the ice mold in the liquid supply apparatus according
to one embodiment of the present application;
Figure 4 is a side sectional view showing the state
where the supply of liquid from the liquid storage
region to the ice mold has been stopped in the liquid
supply apparatus according to one embodiment of
the present application;

Figure 5 is a side sectional view of a refrigerator
including the liquid supply apparatus according to
one embodiment of the present application.

DETAILED DESCRIPTION OF EMBODIMENTS

[0020] The embodiments forimplementing the present
application will now be explained with reference to the
drawings. Furthermore, the refrigerator described below
is a product for embodying the technical concept of the
present application, and unless specifically stated, the
present application is not limited to the following content.
To make the explanation clearer, there may be cases
where the size and positional relationships of the com-
ponents shown in each figure are exaggerated. In the
following description and drawings, the vertical direction
is shown assuming the case where the refrigerator is
placed on a horizontal plane.

(Liquid Supply Apparatus According to One Embodi-
ment of the Present application)

[0021] Figures 1A to 1C are schematic side sectional
views showing the liquid supply apparatus 2 according to
one embodiment of the present application. Figure 1A
shows the state where the liquid storage container 4 is
separated from the piping housing 6, Figure 1B shows the
state during the installation of the piping housing 6 onto
the liquid storage container 4, and Figure 1C shows the
state where the piping housing 6 is installed on the liquid
storage container 4. Figure 2 is a schematic side sec-
tional view showing the structure of the magnetic cou-
pling 36 connecting the pump body 32 and the drive part
34 of the liquid supply pump 30.
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[0022] First, the structure of the liquid supply apparatus
2 according to one embodiment of the present application
will be explained with reference to Figures 1A to 2. The
liquid supply apparatus 2 according to one embodiment
of the present application includes a liquid storage con-
tainer 4 and a piping housing 6. The liquid storage con-
tainer 4 and the piping housing 6 can be assembled and
disassembled from each other.

<Liquid Storage Container>

[0023] Aliquid storage region 10 for storing liquid to be
supplied to the ice mold 50 is provided in the lower part
inside the liquid storage container 4. Any liquid, such as
drinking water, can be used as the liquid to be supplied to
the ice mold 50. A secondary liquid storage region 20 is
provided at a position above the liquid storage region 10
inside the liquid storage container 4.

[0024] Inside the liquid storage container 4, a pump
body 32 of the liquid supply pump 30 is also provided for
supplying liquid stored in the liquid storage region 10 to
the secondary liquid storage region 20. A pump body side
portion 36A of the magnetic coupling 36 is mounted on
the rotation shaft of a impeller 32A of the pump body 32.
As described later, the impeller 32A of the pump body 32
is driven via the magnetic coupling 36 by a drive part 34
provided in the piping housing 6.

[0025] The pump body 32 is located within the liquid
storage region 10, an inlet of the pump body 32 leads into
the liquid stored in the liquid storage region 10. A dis-
charge port of the pump body 32 is connected to a pump
outlet pipe 38. The outlet end of the pump outlet pipe 38
opens into the secondary liquid storage region 20, form-
ing a liquid supply opening 38A for supplying liquid stored
in the liquid storage region 10 to the secondary liquid
storage region 20.

[0026] The secondary liquid storage region 20 has an
inclined bottom surface 22, with a supply opening
38Aprovided on the upper inclined side of the bottom
surface 22. On the other hand, a first pipe 42 with an inlet
opening 42A is connected to the lower inclined side of the
bottom surface 22. The inlet opening 42Ais the upstream
end opening of the first pipe 42 and becomes the up-
stream end opening of the liquid supply conduit 40 for
supplying liquid from the secondary liquid storage region
20totheice mold 50. As shown in Figure 1A, the first pipe
42 extends diagonally downward along the inclination of
the bottom surface 22 and terminates at a specified
length. Thus, the first pipe 42 is formed to extend outward
from the liquid storage container 4. Furthermore, the
downstream end region of the first pipe 42 on the side
opposite to the inlet opening 42A is called the first con-
nection part 42B.

<Piping Housing>

[0027] Inside the piping housing 6, a second pipe 44 is
provided, which together with the aforementioned first
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pipe 42 forms the liquid supply conduit 40. The down-
stream end opening of the second pipe 44 becomes an
outlet opening 44A provided above the ice mold 50. The
upstream end region of the second pipe 44 on the side
opposite to the outlet opening 44A is called a second
connection part 44B. The second pipe 44 extends ap-
proximately vertically from the outlet opening 44A, curves
approximately 90 degrees at the upper side of the second
pipe 44, forming the second connection part 44B. As
shown in Figure 1A, when the piping housing 6 is not
installed on the liquid storage container 4, the second
connection part 44B extends in an approximately hori-
zontal direction.

[0028] When the piping housing 6 is installed on the
liquid storage container 4, the first connection part 42B of
thefirst pipe 42 and the second connection part44B of the
second pipe 44 become engaged with each other. The
second connection part44B includes a tip part 44B 1 that
engages with the first connection part 42B and an elastic
part 44B2. Thus, the second connection part 44B has
elasticity. The elastic part 44B2 is preferably formed of a
flexible resin material including silicone. When installing
the piping housing 6 onto the liquid storage container 4,
the second connection part 44B tilts through the elastic
deformation of the elastic part 44B2, allowing it to
smoothly engage with the first connection part 42B that
extends diagonally downward.

[0029] Inthe lower partinside the piping housing 6, the
drive part 34 of the liquid supply pump 30, which is an
electric motor, is provided. A drive part side portion 36B of
the magnetic coupling 36 is mounted on the drive shaft of
the drive part 34. When the piping housing 6 is installed
on the liquid storage container 4, the drive shaft of the
drive part 34 and the rotation shaft of the impeller 32A of
the pump body 32 are arranged coaxially.

<Magnetic Coupling>

[0030] Figure 2 shows the state where the piping hous-
ing 6 is installed on the liquid storage container 4 and the
pump body side portion 36A and the drive part side
portion 36B of the magnetic coupling 36 are in a drive
transmission state. The pump body side portion 36A of
the magnetic coupling 36 mounted on the rotation shaft of
the impeller 32A of the pump body 32 has magnetism.
The drive part side portion 36B of the magnetic coupling
36 mounted on the drive shaft of the drive part 34 has
magnetism with polarity opposite to the north and south
poles of the pump body side portion 36A. In this way, the
driving force of the drive part 34 is transmitted to the
rotation shaft of the impeller 32A of the pump body 32ina
non-contact state, utilizing the magnetic force between
the pump body side portion 36A and the drive part side
portion 36B.

[0031] By moving the liquid storage container 4 ap-
proximately horizontally in the direction away from the
piping housing 6 (to the left in the figure) from the state
shown in Figure 2, the liquid storage container 4 can be
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detached from the piping housing 6, simultaneously se-
parating the pump body side portion 36A and the drive
part side portion 36B that constitute the magnetic cou-
pling 36. On the other hand, by moving the detached
liquid storage container 4 approximately horizontally in
the direction approaching the piping housing 6 (to the
right in the figure), the liquid storage container 4 can be
installed on the piping housing 6, simultaneously setting
the magnetic coupling 36 to the drive transmission state.

<Assembly of Liquid Storage Container and Piping
Housing>

[0032] The process of installing the detached piping
housing 6 onto the liquid storage container 4 will now be
explained in sequence with reference to Figures 1A to
1C. Starting from the state shown in Figure 1A, the piping
housing 6 is moved approximately horizontally in the
direction approaching the liquid storage container 4 (refer
to arrow A), and the insertion part 6A on the upper side of
the piping housing 6 is inserted into the guide hole of the
liquid storage container 4. As the position is guided
through the guide hole, when the piping housing 6 further
approaches the liquid storage container 4, the tip of the
second connection part 44B of the second pipe 44 pro-
vided in the piping housing 6 comes into contact with the
tip of the first connection part 42B of the first pipe 42
provided in the liquid storage container 4.

[0033] Figure 1B shows the situation when the piping
housing 6 is pushed closer to the liquid storage container
4 from the state where the tips of the first connection part
42B and the second connection part 44B are in contact.
As shown by arrow A in Figure 1B, when pushing the
piping housing 6 approximately horizontally, the drive
part side portion 36B of the magnetic coupling 36 ad-
vances in the direction of arrow A, thus approaching the
pump body side portion 36A. Then, as shown in Figure
1C, when the contact surface 6B of the piping housing 6
reaches the position where it contacts the contact surface
4B of the liquid storage container 4, the magnetic cou-
pling 36 enters the drive force transmission state.
[0034] As shown by arrow A in Figure 1B, when the
piping housing 6 is pushed approximately horizontally
from the state where the tips of the first connection part
42B and the second connection part 44B are in contact,
the elastic part 42B2 of the second connection part 44B
elastically deforms. Then, as shown by arrow B in Figure
1B, the tip part 42B 1 of the second connection part 44B
advances along the extension direction of the first pipe
42, which extends diagonally downward, in a manner to
cover the outer surface of the first connection part 42B.
Then, as shown in Figure 1C, when the contact surface
6B of the piping housing 6 reaches the position where it
contacts the contact surface 4B of the liquid storage
container 4, the first connection part 42B of the first pipe
42 and the second connection part 44B of the second
pipe 44 become fully engaged.

[0035] In this way, the piping housing 6 is installed on
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the liquid storage container 4, bringing the magnetic
coupling 36 of the liquid supply pump 30 into the drive
force transmission state, and engaging the first pipe 42
with the second pipe 44, making the liquid supply conduit
30 an integrated state. As a result, the liquid supply
apparatus 2 of this embodiment becomes operational.
[0036] In this embodiment, from the perspective of
preventing liquid leakage at the liquid supply conduit
40, the downstream second connection part 44B en-
gages with the upstream first connection part 42B in a
manner to cover an outer surface of the upstream first
connection part 42B. However, this is not limited to this
arrangement. As long as the sealing between the first
connection part 42B and the second connection part 44B
can be ensured, it is also possible for the first connection
part 42B to engage with the second connection part 44B
in a manner to cover an outer surface of the second
connection part44B, or for the ends of the first connection
part 42B and the second connection part 44B to connect
with each other in an abutting manner. In any case,
because the second connection part 44B has elasticity,
it can smoothly engage and join with the first connection
part 42B that extends diagonally downward, even if the
piping housing 6 moves approximately horizontally.
[0037] As described above, in the liquid supply appa-
ratus 2 of this embodiment, the liquid supply conduit40 is
formed by the first pipe 42 having the inlet opening 42A
and extending outward from the liquid storage container
4, and the second pipe 44 having the outlet opening 44A
and provided inside the piping housing 6. The pump body
32 of the liquid supply pump 30 provided inside the liquid
storage container 4 is driven in a non-contact manner via
the magnetic coupling 36 by the drive part 34 of the liquid
supply pump 30 provided inside the piping housing 6. In
the state where the piping housing 6, which is detachable
relative to the liquid storage container 4, isinstalled on the
liquid storage container 4, the first connection part42B on
the side opposite to the inlet opening 42A of the first pipe
42 and the second connection part 44B on the side
opposite to the outlet opening 44A of the second pipe
44 are engaged with each other, and the magnetic cou-
pling 36 is in the drive transmission state.

[0038] According to this embodiment, the liquid sto-
rage container 4 having the liquid storage region 10, the
pump body 32 of the liquid supply pump 30, the second-
ary liquid storage region 20, and the first pipe 42, and the
piping housing 6 having the drive part 34 of the liquid
supply pump 30 and the second pipe 44 are configured in
a detachable manner, thus enabling easy maintenance
and cleaning of the liquid supply apparatus 2. In parti-
cular, by dividing the liquid supply conduit 40 into the first
pipe 42 and the second pipe 44 and adopting the mag-
netic coupling 36 for the liquid supply pump 30, the liquid
storage container 4 and the piping housing 6 can be
easily assembled and disassembled.

[0039] Furthermore, the first pipe 42 extends diagon-
ally downward from the liquid storage container 4, and the
second connection part 44B of the second pipe 44 has
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elasticity. When the detached piping housing 6 is moved
approximately horizontally to approach the liquid storage
container 4 for installation, the elastically deformed sec-
ond connection part 44B advances along the extension
direction of the first pipe 42 in a manner to cover the outer
surface of the first connection part 42B, becoming en-
gaged, and the drive part side portion 36B of the magnetic
coupling 36 advances to approach the pump body side
portion 36A, entering the drive transmission state.
[0040] To preventliquid from remaining in the first pipe
42 when the liquid supply pump 30 is stopped, the first
pipe 42 extends diagonally downward from the liquid
storage container 4. On the other hand, for the pump
body side portion 36A and the drive part side portion 36B
of the magnetic coupling 36 to be arranged in a manner
capable of transmitting drive, the piping housing 6 needs
to move approximately horizontally to approach the liquid
storage container 4. At this time, due to the elastic de-
formation of the second connection part 44B, even if the
piping housing 6 moves approximately horizontally, the
second connection part 44B can advance along the ex-
tension direction of the first pipe 42 in a manner to cover
the outer surface of the first connection part 42B.
[0041] Inthis way, by simply moving the piping housing
6 approximately horizontally, the first pipe 42 and the
second pipe 44 can be accurately engaged, while the
pump body side portion 36A and the drive part side
portion 36B of the magnetic coupling 36 can be arranged
to be capable of transmitting drive.

(Liquid Flow in the Liquid Supply Apparatus)

[0042] Figure 3 is a schematic side sectional view
showing the situation of supplying liquid from the liquid
storage region 10 to the ice mold 50 in the liquid supply
apparatus 2 according to one embodiment of the present
application. Figure 4 is a schematic side sectional view
showing the state where the supply of liquid from the
liquid storage region 10 to the ice mold 50 has been
stopped in the liquid supply apparatus 2 according to
one embodiment of the present application. The liquid
flow in the liquid supply apparatus 2 will now be explained
with reference to Figures 3 and 4.

[0043] As shown in Figure 3, when the liquid supply
pump 30 is operating, liquid stored in the liquid storage
region 10 is supplied to the secondary liquid storage
region 20 located above. Anon-positive displacement
pump, which is low-cost and easy to maintain, is used
as the liquid supply pump 30. More specifically, a cen-
trifugal pump represented by a vortex pump or a helical
pump represented by an axial flow pump can be used.
The liquid supplied to the secondary liquid storage region
20 flows along the inclined bottom surface 22 under the
action of gravity and enters the liquid supply conduit 40
through the inlet opening 42A. Then, the liquid flows
downward within the liquid supply conduit 40 and is
supplied to the ice mold 50 from the outlet opening 44A.
[0044] Since the cross-sectional area of the liquid
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supply conduit 40 is smaller than the cross-sectional area
of the secondary liquid storage region 20 in the direction
perpendicular to the flow, the liquid stagnates to some
extent in the secondary liquid storage region 20. The
volume of liquid stagnating in the secondary liquid sto-
rage region 20 is determined by factors such as the
discharge volume of the liquid supply pump 30, the
volume of the secondary liquid storage region 20, and
the inner diameter (cross-sectional area) of the liquid
supply conduit 40. It is preferable to determine the dis-
charge volume of the liquid supply pump 30, the volume
of the secondary liquid storage region 20, and the inner
diameter (cross-sectional area) of the liquid supply con-
duit40to achieve an appropriate volume. As an example,
the volume of liquid stagnating in the secondary liquid
storage region 20 can range from 50cc to 200cc.
[0045] The bottom surface 22 of the secondary liquid
storage region 20 is inclined, and the first pipe 42 of the
liquid supply conduit 40 connected to the secondary
liquid storage region 20 extends diagonally downward
along the inclination of the bottom surface 22, thus allow-
ing the liquid supplied to the secondary liquid storage
region 20 to flow effectively and be supplied to the ice
mold 50. As an example, the inclination angle of the
bottom surface 22 relative to the horizontal plane can
range from 10 degrees to 30 degrees. Not only can the
inclination angle of the first pipe 42 be the same as the
inclination angle of the bottom surface 22, but it can also
be smaller or larger than that of the bottom surface 22. In
any case, it is preferable for the first pipe 42 to extend
diagonally downward rather than horizontally or verti-
cally.

[0046] After supplying a specified amount of liquid to
the ice mold 50, the operation of the liquid supply pump 30
is stopped. Since the bottom surface 22 of the secondary
liquid storage region 20 is inclined, the first pipe 42
extends diagonally downward, and the more down-
stream second pipe 44 extends approximately vertically,
almost all of the liquid supplied to the secondary liquid
storage region 20 flows towards and falls into the ice mold
50. As a result, as shown in Figure 4, the liquid from the
liquid storage region 10fills up to the position indicated by
arrow C inthe pump outlet pipe 38 through the pump body
32, without remaining in the secondary liquid storage
region 20 or the liquid supply conduit 40. This way, the
cleanliness of the secondary liquid storage region 20 and
the liquid supply conduit 40 can be maintained.

[0047] Asdescribedabove, the liquid supply apparatus
2 of this embodiment includes: a liquid storage container
4; a liquid storage region 10 provided inside the liquid
storage container 4 for storing liquid to be supplied to the
ice mold 50; a secondary liquid storage region 20 pro-
vided inside the liquid storage container 4 above the
liquid storage region 10; a liquid supply pump 30, which
is a non-positive displacement pump, for supplying the
liquid stored in the liquid storage region 10 to the sec-
ondary liquid storage region 20; and a liquid supply
conduit 40, the inlet opening 42A of the liquid supply
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conduit40is provided inside the secondary liquid storage
region 20 and the outlet opening 44A of the liquid supply
conduit 40 is provided above the ice mold 50; the sec-
ondary liquid storage region 20 is provided above the ice
mold 50, and the liquid supplied from the liquid storage
region 10 to the secondary liquid storage region 20 by the
liquid supply pump 30 flows downward within the liquid
supply conduit 40 under the action of gravity, thereby
supplying liquid to the ice mold 50.

[0048] The liquid supplied to the secondary liquid sto-
rage region 20 flows downward within the liquid supply
conduit 40 under the action of gravity, thereby supplying
liquid to the ice mold 50. As a result, when the liquid
supply pump 30 is stopped and the liquid supply to the ice
mold 50 is terminated, the liquid connection from the
liquid storage region 10 to the ice mold is interrupted at
the secondary liquid storage region 20, and all the liquid
in the liquid supply conduit 40 flows out to the ice mold 50.
Thus, even when using a non-positive displacement
pump that cannot rotate in reverse as the liquid supply
pump 30, and without providing an opening for introdu-
cing external gas into the liquid supply conduit 40, back-
flow due to the siphon phenomenon can be prevented.
Furthermore, since the secondary liquid storage region
20, which is isolated to prevent the siphon phenomenon,
is provided inside the liquid storage container 4 like the
liquid storage region 10, it is not subject to contamination
from the external environment.

[0049] As a result, in the liquid supply apparatus 2 of
this embodiment, even when using a pump that cannot
rotate in reverse as the liquid supply pump 30, it is
possible to supply liquid stored in the liquid storage region
10 to the ice mold 50 in a clean state.

[0050] Particularly, in the liquid supply apparatus 2 of
this embodiment, the secondary liquid storage region 20
has an inclined bottom surface 22, a supply opening 38A
for supplying liquid from the liquid storage region 10 is
provided on the upper inclined side of the bottom surface
22, and the inlet opening 42A of the liquid supply conduit
40 is provided on the lower inclined side of the bottom
surface 22.

[0051] In this way, when the liquid supply pump 30 is
stopped and the liquid supply to the ice mold 50 is
terminated, all the liquid in the secondary liquid storage
region 20 can be supplied to the ice mold 50 via the liquid
supply conduit 40. As a result, liquid does not remain in
the secondary liquid storage region 20, thereby main-
taining the cleanliness of the secondary liquid storage
region 20.

(Refrigerator Including the Liquid Supply Apparatus
According to One Embodiment of the Present applica-
tion)

[0052] Figure 5 is a schematic side sectional view
showing a refrigerator 100 including the liquid supply
apparatus 2 according to one embodiment of the present
application. The refrigerator 100 includes a freezing
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compartment 102 and a refrigerating compartment 104,
with the liquid supply apparatus 2 provided in the refrig-
erating compartment 104, and the ice mold 50 provided
inside the freezing compartment 102. The gas inside the
refrigerator circulates through a fan 108, and the cold air
cooled by passing through an evaporator 106 flows into
the freezing compartment 102. The liquid supplied to the
ice mold 50 by the liquid supply apparatus 2 is cooled and
frozen by this cold air, thereby producing ice.

[0053] The refrigerator 100 including this liquid supply
apparatus 2 can also achieve the various effects of the
aforementioned liquid supply apparatus.

[0054] Although embodiments and implementations of
the present application have been described, the dis-
closed content may vary in structural details, and combi-
nations or sequences of elements in the embodiments
and implementations may be changed, without departing
from the scope and spirit of the claimed application.

Claims

1. Aliquid supply apparatus, characterized in that, the
liquid supply apparatus comprising:

a liquid storage container;

a liquid storage region provided inside the liquid
storage container for storing liquid to be supplied
to an ice mold;

a secondary liquid storage region provided in-
side the liquid storage container above the liquid
storage region;

a liquid supply pump, which is configured as a
non-positive displacement pump, for supplying
theliquid stored in the liquid storage region to the
secondary liquid storage region; and

a liquid supply conduit, an inlet opening of the
liquid supply conduit is provided inside the sec-
ondary liquid storage region and an outlet open-
ing of the liquid supply conduit is provided above
the ice mold;

wherein the secondary liquid storage region is
provided above the ice mold,

and the liquid supplied from the liquid storage
region to the secondary liquid storage region by
the liquid supply pump flows downward within
the liquid supply conduit under the action of
gravity, thereby supplying liquid to the ice mold.

2. The liquid supply apparatus according to claim 1,
characterized in that the secondary liquid storage
region has an inclined bottom surface, a supply
opening for supplying liquid from the liquid storage
region is provided on the upper inclined side of the
bottom surface, and the inlet opening of the liquid
supply conduit is provided on the lower inclined side
of the bottom surface.
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3. The liquid supply apparatus according to claim 2,
characterized in that:
the liquid supply conduit is formed by:

a first pipe having the inlet opening and extend-
ing outward from the liquid storage container;
and

a second pipe having the outlet opening and
provided inside a piping housing;

a pump body of the liquid supply pump provided
inside the liquid storage container is driven in a
non-contact manner via magnetic coupling by a
drive part of the liquid supply pump provided
inside the piping housing,

in a state where the piping housing, which is
detachable relative to the liquid storage contain-
er, is installed on the liquid storage container, a
first connection part on the side opposite to the
inlet opening of the first pipe and a second
connection part on the side opposite to the outlet
opening of the second pipe are engaged with
each other,

and the magnetic coupling is in a drive transmis-
sion state.

4. The liquid supply apparatus according to claim 3,
characterized in that:

the first pipe extends diagonally downward from
the liquid storage container,

the second connection part of the second pipe
has elasticity,

when the detached piping housing is moved
approximately horizontally to approach the li-
quid storage container for installation on the
liquid storage container,

the elastically deformed second connection part
advances along the extension direction of the
first pipe in @ manner to cover the outer surface
of the first connection part, to become an en-
gaged state,

and a drive part side portion of the magnetic
coupling advances in a manner to approach a
pump body side portion, to become a drive
transmission state.

5. The liquid supply apparatus according to claim 4,
characterized in that the cross-sectional area of the
liquid supply conduit is smaller than the cross-sec-
tional area of the secondary liquid storage region in
the flow direction, liquid stagnates in the secondary
liquid storage region, and the volume of liquid stag-
nating in the secondary liquid storage region is in the
range of 50 cc or more and 200 cc or less.

6. Arefrigerator, characterized in that, the refrigerator
comprising a liquid supply apparatus, the liquid sup-
ply apparatus comprises:
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a liquid storage container;

a liquid storage region provided inside the liquid
storage container for storing liquid to be supplied
to an ice mold;

a secondary liquid storage region provided in-
side the liquid storage container above the liquid
storage region;

a liquid supply pump, which is configured as a
non-positive displacement pump, for supplying
theliquid stored in the liquid storage region to the
secondary liquid storage region; and

a liquid supply conduit, an inlet opening of the
liquid supply conduit is provided inside the sec-
ondary liquid storage region and an outlet open-
ing of the liquid supply conduit is provided above
the ice mold;

wherein the secondary liquid storage region is
provided above the ice mold,

and the liquid supplied from the liquid storage
region to the secondary liquid storage region by
the liquid supply pump flows downward within
the liquid supply conduit under the action of
gravity, thereby supplying liquid to the ice mold.

The refrigerator according to claim 6, characterized
in that the secondary liquid storage region has an
inclined bottom surface, a supply opening for supply-
ing liquid from the liquid storage region is provided on
the upper inclined side of the bottom surface, and the
inlet opening of the liquid supply conduit is provided
on the lower inclined side of the bottom surface.

The refrigerator according to claim 7, characterized
in that:
the liquid supply conduit is formed by:

a first pipe having the inlet opening and extend-
ing outward from the liquid storage container;
and

a second pipe having the outlet opening and
provided inside a piping housing;

a pump body of the liquid supply pump provided
inside the liquid storage container is driven in a
non-contact manner via magnetic coupling by a
drive part of the liquid supply pump provided
inside the piping housing,

in a state where the piping housing, which is
detachable relative to the liquid storage contain-
er, is installed on the liquid storage container, a
first connection part on the side opposite to the
inlet opening of the first pipe and a second
connection parton the side opposite to the outlet
opening of the second pipe are engaged with
each other,

and the magnetic coupling is in a drive transmis-
sion state.

9. The refrigerator according to claim 8, characterized
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in that:

the first pipe extends diagonally downward from
the liquid storage container,

the second connection part of the second pipe
has elasticity,

when the detached piping housing is moved
approximately horizontally to approach the li-
quid storage container for installation on the
liquid storage container,

the elastically deformed second connection part
advances along the extension direction of the
first pipe in a manner to cover the outer surface
of the first connection part, to become an en-
gaged state,

and the drive part side portion of the magnetic
coupling advances in a manner to approach the
pump body side portion, to become a drive
transmission state.

10. The refrigerator according to claim 9, characterized

in that the refrigerator comprises a freezing com-
partment and a refrigerating compartment, the liquid
supply apparatus is provided in the refrigerating
compartment, and the ice mold is provided in the
freezing compartment.
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