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Description

BACKGROUND

[0001] The present disclosure relates to an ice-making device for a refrigerator.
[0002] Generally, a refrigerator is used to store food or other things at a low temperature. The refrigerator has a plurality
of storage chambers for storing the food. Each of the storage chambers has an opened side to take food in and out.
[0003] Recently, a refrigerator having a dispenser for dispensing ice and water has been developed. A water tank for
storing water that will be supplied is connected to the dispenser.
[0004] An ice-making device for making ice using water supplied from the water tank is provided in the refrigerator.
The ice-making device may be installed in a main body of the refrigerator or a door of the refrigerator.
[0005] When the ice-making device is provided at a chilling chamber, the ice-making device is formed in a thermal
insulation structure to provide a low temperature environment. A passage is formed through side surfaces of the ice-
making device and the refrigerator through which cool air of a freezing chamber can be introduced and discharged into
and from the ice-making device.
[0006] An ice tray to which the water is supplied and frozen is provided in the ice-making device. The cool air is then
supplied when the ice tray is filled with water to freeze the water into the ice.
[0007] In a typical ice-making device, a heater is provided at a side of the ice tray to separate the ice from the ice tray.
In this case, a structure for directing the ice separated from the ice tray to an ice bank is complicated.
[0008] In addition, when the ice separated from the ice tray falls down to the ice bank, the ice may interfere with a part
of the ice-making device and thus it may not be effectively dispensed.
[0009] US 5,187,948 A describes a clear cube ice maker. Herein, the ice maker comprises an ice tray defining an ice-
making space, an ice core member that is at least partially received in the ice-making space, a drive unit adapted to
move the ice tray, a power transmission unit comprising cams, a tray carrier and tracks for guiding the movement of the
carrier into a park position. The cam is rotated in a clockwise direction during the harvest cycle, until a lever is released
to provide downward, vertical movement of a bin arm. The harvest cycle operates by moving the tray carrier to the park
position. With the tray carrier in the park position, there is no vertical obstruction between the fingers and the container
assembly. Incident to the carrier being moved to the parked position, the cam actuator releases stripper blades which
are biased by springs downwardly about pivot pins. As a result, the stripper blades strip the ice bodies from the fingers.
US 5,187,948 A discloses an ice-making device according to the preamble of claim 1.
[0010] EP 0 580 950 A1 describes a cam control mechanism in an ice making machine. Herein, upon formation of
inverted dome-like ice pieces fully around freezing fingers, a cam plate is turned counterclockwise to tilt counterclockwise
a lever of a pivotal shaft engaged with a connection rod connected eccentrically thereto, and thus the water tray starts
to be tilted downward. By this tilting motion of the water tray, the water remaining in a freezing chamber flows over a
dam plate into an auxiliary chamber and then discharged to the water collecting section therefrom. When the water tray
is tilted and stopped in the tilted posture, a vertical member of a rocking plate is abutted against a freezing base plate,
so that the rocking plate is allowed to locate diagonally above a bottom of the freezing chamber in the water tray which
stops later in the tilted posture. The rocking plate also functions as a chute for guiding the ice pieces dropping from the
freezing fingers into an ice chamber.

SUMMARY

[0011] It is an object of the present invention to provide an ice-making device for a refrigerator, which is designed to
effectively separate ice through a simple operation.
[0012] This object is solved by the ice-making device of claim 1. Further advantages, refinements and embodiments
of the invention are described in the respective sub-claims.
[0013] Embodiments also provide an ice-making device for a refrigerator, which is designed to effectively dispense
ice by effectively moving and rotating a freezing core or an ice tray.
[0014] Embodiments also provide an ice-making device for a refrigerator, which is designed such that ice separated
from a freezing core and falling down does not interfere with an ice tray.
[0015] Herein, an ice-making device for a refrigerator, includes: an ice tray defining an ice-making space; an ice core
member that is at least partially received in the ice-making space to form ice at an end thereof; a drive unit adapted to
move the ice core member in a vertical and rotational direction; and a power transmission unit adapted to transfer power
from the driving unit to the ice core member and to control the vertical and rotational movement thereof, wherein the ice
formed on the ice core member is separated from the ice core member when the ice is positioned spaced apart from
the ice tray so that the ice may fall downward without interference with the ice tray.
[0016] Further, an ice-making device for a refrigerator, includes: a driving unit generating driving force; an ice tray
provided at a side of the driving unit and defining an ice-making space; an ice core member that is partly received in the
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ice-making space and is capable of moving; a heat transferring fin coupled to the ice core member; and a guide unit
adapted to guide movement of the ice core member and heat transferring fin and provided with a seating portion on
which the heat transferring fin is seated, wherein ice is separated from the ice core member as the ice core member
moves vertically above the seating portion and rotates toward an outer side of the ice tray.
[0017] Furthermore, an ice-making device for a refrigerator includes: an ice tray defining an ice-making space; a
freezing core that is partly received in the ice-making space, and is capable of vertical movement and subsequently
rotating; at least one heat transferring fin that is provided around the freezing core to effectively transfer heat to the
freezing core; a driving unit that generates a driving force that moves and rotates the freezing core; and a power
transmission unit transferring power from the driving unit to the freezing core, wherein a clearance distance is defined
between a movement path of ice formed at the freezing core and an upper end of the ice tray to allow the ice to fall down
to an ice bank without interference from a side of the ice tray.
[0018] In addition, a method for controlling an ice-making device for a refrigerator, includes: receiving a freezing core
in an upper portion of an ice tray to make ice on an end the freezing core; separating the ice from the ice tray; moving
the freezing core above the ice tray; and rotating the freezing core by a predetermined rotating angle such that an ice
separation path is spaced apart from the ice tray to prevent interference between separated ice and the ice tray.
[0019] The details of one or more embodiments are set forth in the accompanying drawings and the description below.
Other features will be apparent from the description and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 is a perspective view of a refrigerator with an ice-making device according to a first embodiment.

FIG. 2 is a perspective view illustrating an internal structure of the ice-making device of FIG. 1.

FIG. 3 is a perspective view of the ice-making device of FIG. 1.

FIG. 4 is an exploded perspective view of the ice-making device of FIG. 3.

FIG. 5 is a side view of a power transmission mechanism of the ice-making device of FIG. 3.

FIG. 6 is a perspective view of a cam unit according to an embodiment.

FIGS. 7A, 7B, and 7C are schematic views illustrating rotation of an ice core making structure according to an
embodiment of the present invention.

FIG. 8 is a schematic view illustrating a relationship between ice and an ice tray during the rotation of ice according
to an embodiment of the present invention.

FIG. 9 is a perspective view of an ice-making device according to an example for better understanding.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0021] Reference will now be made in detail to the embodiments of the present disclosure, examples of which are
illustrated in the accompanying drawings.
[0022] FIG. 1 is a perspective view of a refrigerator with an ice-making device according to a first embodiment
[0023] Referring to FIG. 1, a refrigerator 1 includes a main body 10 having a chilling chamber 11 and a freezing
chamber 12, a chilling door 13 that is pivotally coupled to a front portion of the main body 10 to selectively open and
close the chilling chamber 11, and a freezing door 14 that is provided on a lower-front portion of the main body 10 to
selectively open and close the freezing chamber 12. Here, the chilling chamber 11 is defined at an upper portion of the
main body 10 and the freezing chamber 12 is defined at a lower portion of the main body 10.
[0024] As illustrated in FIG. 1, and described in the exemplary embodiment, a bottom freezer type refrigerator is
disclosed, where the freezing chamber is defined under the chilling chamber. However, the present disclosure is not
limited to this embodiment. For example, the present disclosure may be applied to not only a top mount type refrigerator
where the freezing chamber is defined above the chilling chamber but also a side-by-side type refrigerator where the
freezing and chilling chambers are defined at right and left sides, respectively.
[0025] In more detail, the chilling door 13 may be divided into two sections that are respectively coupled to both sides
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of the main body 10 by hinges (not shown). The freezing door 14 is coupled to a lower end of the main body 10 by a
hinge (not shown) and is designed to be withdrawn in the form of a drawer.
[0026] In addition, an evaporator 15 for generating cool air that will be supplied into the main body 10 may be provided
at a lower-rear portion of the main body 10. A storage container 16 for storing foodstuffs may be provided in the freezing
chamber 12 to be capable of being withdrawn.
[0027] An ice-making device 100 for making ice and a plurality of baskets for receiving a variety of foodstuffs may be
provided on an inner surface of the chilling door 13.
[0028] The ice-making device 100 is provided with a cool air inlet 102 through which cool air may be supplied to the
freezing chamber 12, and a cool air outlet 104, through which the cool air circulating in the ice-making device 100 may
be discharged toward the evaporator 15.
[0029] A cool air supply duct 22, for supplying the cool air to the cool air inlet 102, and a discharge duct 24, to which
the cool air is discharged from the cool air outlet 104, are provided at a side of the main body 10.
[0030] A first end of each of the cool air supply and discharge ducts 22 and 24 are in fluid communication with the
freezing chamber 12. A portion of the cool air generated by the evaporator 15 may be supplied to the ice-making device
100 through the cool air supply duct 22. The cool air circulating in the ice-making device 100 may be discharged into
the freezing chamber 12 through the cool air discharge duct 24.
[0031] Duct supply and discharge holes 22a and 24a are respectively formed on second ends of the cool air supply
and discharge ducts 22 and 24. The duct supply and discharge holes 22a and 24a, are in fluid communication with the
cool air inlet and outlet 102 and 104, respectively.
[0032] Here, the duct supply and discharge holes 22a and 24a are disposed on an inner surface of the main body 10
to correspond to the cool air inlet and outlet 102 and 104 such that, when the chilling door 13 is closed, the duct supply
and discharge holes 22a and 24a communicate with the cool air inlet and outlet 102 and 104, respectively.
[0033] FIG. 2 is a perspective view illustrating an internal structure of the ice-making device of FIG. 1. Referring to
FIG. 2, the ice-making device 100, which is designed to make ice and allow a user to use the ice, is provided at the inner
surface of the chilling door 12.
[0034] In more detail, the ice-making device 100 includes an ice-making unit 140 for making the ice using water
supplied from an external force, an ice bank (not shown in FIG. 2) that is disposed under the ice-making unit 140 to
store the ice made by the ice-making unit 140, a dispenser (not shown in FIG. 2) for dispensing the ice stored in the ice bank.
[0035] The following will describe the structure of the ice-making unit 140 in more detail. The ice-making unit 140
includes a water supply unit 148 for supplying water from an external source to an ice tray 146. The water that is supplied
to the ice tray 146 is then frozen. One or more freezing cores 143 may be provided for freezing the water supplied into
the ice tray 146, and one or more heat transferring fins 147 may be provided for effectively transferring heat from the
freezing cores 143. In more detail, the freezing cores 143 are provided above the ice tray 146. In order to effectively
utilize space, the freezing cores 143 may be arranged along at least two lines so that a plurality of ice cubes can be made.
[0036] The freezing cores 143 may be formed in a bar shape extending in a vertical direction. Each of the freezing
cores 143 may be a least partially received in an ice-making space of the ice tray.
[0037] As illustrated in FIG. 3, the heat transferring fins 147 may be formed in a plate-like shape and inserted around
the freezing cores 143. That is, each of the heat transferring fins 147 may be provided with a plurality of holes having a
substantially identical diameter to each of the freezing cores 143. The freezing cores 143 are then inserted in the holes
of the heat transferring fins 147. The heat transferring fins 147 are spaced apart from each other in a length-wise direction
of the freezing cores 143.
[0038] As described above, as the plurality of layers of heat transferring fins 147 are disposed to contact an outer
surface of each of the freezing cores 143. This contact allows the heat transfer from the cool air to be more effective.
[0039] Further, the freezing cores 143 and the heat transferring fins 147 are provided above the ice tray 146 so that
they may be moved upward. More specifically, the freezing cores 143 and the heat transferring fins 147 are adapted to
be rotated and moved upward.
[0040] Further, the ice-making unit 140 further includes a control box 150 that enables the freezing cores 143 and the
heat transferring fins 147 to move and rotate. The control box 150 may include a motor for providing driving force to the
freezing cores 143 and the heat transferring fins 147 and a cam unit for transferring the driving force of the motor. The
cam unit will be described in more detail below.
[0041] Meanwhile, the ice tray 146 may be designed to be connected to the control box 150 and rotate when the
freezing cores 143 and the heat transferring fins 147 remain stationary. The structure of the control box 150 and the
operation of the freezing cores 143 or the ice tray 146 will be described in more detail with reference to the accompanying
drawings.
[0042] As illustrated in FIG. 2, the cool air inlet 102 is provided above the ice-making device 100. The cool air inlet
102 is designed to allow cool air to flow from the freezing chamber 15 to the ice-making device 100 when the chilling
door 13 is closed. As previously described, the cool air inlet 102 may be __________ connected to the duct supply hole
22a.
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[0043] As described above, a cool air passage 22 (FIG. 1) supplying cool air flow to the cool air inlet 102 may be
provided under the cool air inlet 102. A cool air supply 142 through which the cool air is introduced into the ice-making
unit 140 may be formed at an upper portion of the ice making device 100.
[0044] A cool air exhaust 144 through which the cool air that has passed through the freezing cores 143 and the ice
tray 146 may be discharged from the ice-making unit 140, is formed at a side thereof. The cool air exhaust 144 com-
municates with the cool air outlet 104 formed on a side surface of the ice-making device 100. Accordingly, the cool air
discharged through the cool air exhaust 144 is directed through cool air outlet 104 into discharge duct 24, and back to
the freezing chamber 12.
[0045] As described above, the cool air may be supplied from an upper portion to a lower portion of the ice-making
unit 140, and discharged toward a side of thereof. Therefore, the cool air is uniformly supplied to the freezing cores 143
enabling uniform freezing of the water.
[0046] Referring to FIGS. 3 and 4, the ice-making unit 140 of the exemplary embodiment includes the water supply
unit 148 for storing water introduced from an external source, and the ice tray 146 into which the water is supplied from
the water supply unit 148 and frozen into ice. The freezing cores 143 may also be provided above the ice tray 146 to
define an ice core by supplying cool air to the water stored in the ice tray 146. Finally, the heat transferring fins 147 may
be included for enhancing the heat transfer of the freezing cores 143.
[0047] In more detail, a plurality of ice-making spaces 146a are provided at an inside of the ice tray 146, and are
adapted to receive and store water from the water supply unit 148. A first end of each of the freezing cores 143 (i.e., ice
core generating members) are received in the respective ice-making spaces 146a.
[0048] Accordingly, the number of the ice-making spaces 146a correlate to the number of freezing cores 143. The
water supplied to the ice-making spaces 146a may then be frozen by contacting the freezing cores 143.
[0049] A lower portion of the ice-making spaces 146a may be rounded and thus a lower portion of each of ice cubes
made in the respective ice-making spaces 146a may then be rounded. Hence, the ice cubes have an improved outer
appearance, satisfying consumers.
[0050] In addition, the heat transferring fins 147 are spaced apart from each other along the length direction of the
freezing cores 143. The heat transferring fins 147 are provided with a plurality of holes in which the freezing cores 143
are inserted. Here, the number of the insertion holes may be the same as the number of the freezing cores 143.
[0051] Further, an ice separation heater 145 may be provided under the heat transferring fins 147 to separate the ice
cubes made by the freezing cores 143. A lowermost heat transferring fin may function as the ice separation heater 145.
[0052] That is, all the heat transferring fins 147, except for the lowermost heat transferring fin, function to freeze the
water. The lowermost heat transferring fin functions as the ice separation heater 145 for separating the ice cubes. In
order to accomplish this function, the ice separation heater 145 may be separately controlled by a controller (not shown).
[0053] Meanwhile, another heater (not shown) may be provided at a side of the ice making spaces 146a of the ice
tray 146 to effectively separate the ice cubes from the ice tray 146.
[0054] In addition, a temperature sensor (not shown) may be provided at a side of the ice tray 146 to detect a surface
temperature of the ice tray 146. The operation of the heater of the ice tray 146 may be controlled by the temperature sensor.
[0055] That is, when the heater of the ice tray 146 operates during the ice separation process, the surface temperature
of the ice tray 146 increases over a limit, which the temperature sensor can detect. The heater of the ice tray 146 is
turned off in accordance with the temperature value detected by the temperature sensor.
[0056] In addition, provided between the ice tray 146 and the freezing cores 143 is a guide unit 160 for guiding the
vertical and rotational motions of the freezing cores 143. That is, the freezing cores 143 move and rotate in accordance
with the guide unit 160.
[0057] In more detail, the guide unit 160 includes a seating portion 164 on which the heat transferring fins 147 and
the freezing cores 143 are seated. The seating portion 164 is shaped and sized to correspond to the lowermost heat
transferring fin (i.e., the ice separation heater 145). Further, disposed between the seating portion 164 and the ice
separation heater 145 is a connecting member (not shown) connecting the seating portion 164 to the ice separation
heater 145.
[0058] When the seating portion 164 is connected to the ice separation heater 145, the heat transferring fins 147 and
the freezing cores 143 move and rotate as one with the guide unit 160.
[0059] The seating portion 164 may be provided with insertion holes 167 in which the freezing cores 143 are inserted.
Further, the insertion holes 167 of the seating portion 164 may be formed to correspond to the insertion holes of the
heat transferring fins 147.
[0060] An extending portion 166 extending from the seating portion 164 in a vertical direction may be formed at a side
of the seating portion 164.
[0061] The guide unit 160 includes first and second shafts 162 and 163 adapted to guide the movement or rotation of
the guide unit 160. The first and second shafts 162 and 163 are provided at a side of the extending portion 166 and a
moving member 161. The moving number 161 receives the shafts 162 and 163.
[0062] The moving member 161 is connected to and moves integrally with the extending portion 166.



EP 2 096 381 B1

6

5

10

15

20

25

30

35

40

45

50

55

[0063] Here, the shafts 162 and 163 may protrude from a side of the moving member 161 toward an external side.
The shafts 162 and 163 are spaced apart from each other and arranged along a length of the moving member 161.
[0064] A driving motor 151 is provided to import a driving force for moving and rotating the guide unit 160. A cam unit
152 is adapted to transfer the driving force generated by the driving motor 151 to the guide unit. The cam unit 152 thus
functions as a power transmission unit.
[0065] A motor shaft 153 that is driven by the rotational force of the driving motor 151 is provided on a side thereof.
The motor shaft 153 is connected to and rotates the cam unit 152 in a predetermined direction.
[0066] The cam unit 152, shafts 162 and 163, and moving member 161 transfers the power of the motor 151 to the
freezing cores 143. Therefore, the shafts 162 and 163 and the moving member 161 function to not only transfer power
from the motor but also to guide rotation of the freezing cores 143.
[0067] As illustrated in FIG. 3, the extending portion 166, shafts 162 and 163, moving member 161, cam unit 152, and
driving motor 151 are disposed in a case 156 defining an exterior of the control box 150. Therefore, the case 156 of the
control box 150 defines a predetermined space inside thereof. The case may be separately provided.
[0068] The guide unit 160 is provided with a tilt preventing portion 165 for preventing the seating portion 164 from
tilting in a predetermined direction when the guide unit 160 moves and rotates. The tilt preventing portion 165 is bent
downwardly and extends from a side of the seating portion 164. A first side of the drooping preventing portion 165 is
disposed adjacent to a side surface of the case 156.
[0069] In more detail, the seating portion 164 has a first end that is supported on the moving member 161 by the
extending portion 166 and a second end that is free. In this case, the second end of the seating portion 164 does not
tilt downward when the guide unit 160 moves and rotates. However, a first side of the tilt preventing portion 165 extends
downward to be substantially adjacent and parallel to a side of the ice tray 146. Therefore, the tilt preventing portion 165
and a side of the ice tray 146 interact with each other, thereby preventing and undesirable titling of the seating portion 164.
[0070] FIG. 5 is a side view of a power transmission mechanism of the ice-making device of FIG. 3, and FIG. 6 is a
perspective view of a cam unit according to an embodiment.
[0071] The following will describe a power transmission mechanism for moving and rotating the guide unit 160 according
to the first embodiment with reference to FIGS. 5 and 6.
[0072] The driving motor 151 and the cam unit 152 are interconnected by the motor shaft 153. Therefore, when the
driving motor 151 operates, the motor shaft 153 and the cam unit 152 rotate in an identical direction. Additionally, the
first and second shafts 162 and 163 are connected to the cam unit 152.
[0073] The cam unit 152 includes a main body 152a formed as a substantially circular plate. An outer groove 152b,
is formed on the main body 152a and is adapted to receive the first shaft 162. An inner groove 152c is disposed central
to the outer groove 152 and is adapted to receive the second shaft 163. The grooves 152b and 152c may be referred
to as guide grooves for guiding the movement of the first and second shafts 162 and 163.
[0074] In more detail, the outer and inner grooves 152b and 152c are formed by concave portions having different
rotational radii with respect to a rotational center of the cam unit 152. The first and second grooves 152b and 152c are
formed in a roughly heart shape.
[0075] Formed between the outer and inner grooves 152b and 152c is a first protrusion 152d. First protrusion 152d.
First protrusion 152d defines a boundary between the outer and inner grooves 152b and 152c and is adapted to guide
the movement of the first shaft 162. Formed in the inner groove 152c is a second protrusion 152e for guiding the
movement of the second shaft 163.
[0076] The first and second protrusions 152d and 152e may be elevated to a same height as a top surface of the main
body 152a. That is, the height of the first and second protrusions 152d and 152e is substantially equivalent to the depots
of the outer and inner grooves 152b and 152c.
[0077] The first and second protrusions 152d and 152e have different shapes. Therefore, the first and second shafts
162 and 163 move in different directional patterns while moving along the inner and outer grooves 152b and 152c,
respectively.
[0078] FIGS. 7A, 7B and 7C are schematic views illustrating rotation of an ice core making structure according to an
embodiment of the present invention, and FIG. 8 is a schematic view illustrating a relationship between ice and an ice
tray during the rotation of ice according to an embodiment of the present invention.
[0079] The following will describe a process for moving ice cubes made by the freezing cores 143 in a predetermined
direction after the freezing cores 143 move and rotate with reference to FIGS. 7A through 7C.
[0080] First, when the cool air is supplied to the freezing cores 143 in a state where each of the freezing cores 143 is
at least partially received in the ice making space 146a of the ice tray 146, the ice is formed in the ice making space
146a by heat transfer through the heat transferring fin 147.
[0081] After the above, when it is determined that there is a need to separate the ice from the ice tray 146, the heater
of the ice tray 146 operates to apply heat to the ice tray 146 and thus the ice is separated from the ice tray 146.
[0082] When the driving motor 151 operates and the power of the driving motor 151 is transferred to the shafts 162
and 163 by the cam unit 152, the first and second shafts 162 and 163 ascend in the vertical direction. As a result, the
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guide unit 160 moves upward and the freezing cores 143 and the heat transferring fins 147 likewise move upward as
they are guided by the guide unit 160.
[0083] In FIG. 7B, Δh indicates a distance which the freezing core 143 is raised above the upper side of the ice tray
146 and Wtray denotes a distance from a sidewall of the ice to a sidewall of the ice tray 146. Needless to say, it will be
necessary for the ice to be raised higher than the uppermost end of the ice tray 146. This desired height will be substantially
equal to or greater than the height Δh.
[0084] In addition, the ice is formed to extend from an inner bottom surface 172 of the ice-making space 146a by a
predetermined height. It is preferable that an outer uppermost end 171 of the ice tray 146 is a starting point 173 of a
coordinate system for calculating a vertical movement and rotational angle of the freezing cores 143.
[0085] A rotational center (xc,yc) (175) of the freezing cores 143 is formed on the seating portion 164 through which
the freezing cores 143 pass. After the freezing cores 143 move vertically, the freezing cores 143 may rotate by a
predetermined rotational angle α in response to the interaction between the cam unit 152 and the shafts 162 and 163.
After the freezing cores 143 are rotated, the ice separation heater 145 is operated, and heat is applied to the freezing
cores 143. The ice cubes are then separated from the freezing cores 143 and fall down along a moving path 174. Here,
the moving path 174 may follow a direction that is not concerned with an outer shape of the ice tray 146.
[0086] In order to prevent the falling ice cubes from interfering with the ice tray 146, there must be a predetermined
clearance distance between the moving path 174 of the ice formed at the freezing cores 143 and the upper end of the
ice tray 146. The clearance distance may be determined by a vertical ascending distance and rotating angle of the ice.
This will enable the ice cubes to fall into a desired ice bank for dispensing.
[0087] The following will describe the process for the ascention of the ice 180 by Δh and the rotation of the ice 180 by
the rotational angle α about the rotational center (xc,yc).
[0088] When a point P(x,y) is translated toward the rotational center (xc,yc), a new point P1(x1,y1) is attained. This can
be expressed by x=x-xc, y1=y-yc. A point P2(x2,y2) obtained by rotating the point P1(X1, Y) by the rotational angle satisfies
the following matrix equation (1). 

[0089] A point Pr(xr,yr) is obtained by translating the point P(x,y) away from the rotational center (xc,yc). Here, the
following equation is obtained. 

[0090] By the equations (1) and (2), the following equations (3) and (4)are attained. 

[0091] The point Pr(xr,yr) corresponds to a coordinate obtained by rotating a point P(x,y) of the ice.
[0092] Next, considering the upward movement of the ice, x=0 and y=Δh are applied to the point Pr(xr,yr). Then, the
coordinate of a point P’(x’,y’) that is obtained when the ice moves upward and rotates can be expressed by the following
equations (5) and (6). 

 

[0093] The coordinate P"(x",y") on a line extending from the coordinate P’(x’,y’) along the moving path 174 can be
expressed by the following equations (7) and (8). 
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[0094] In the above equations, htray is a value extending along the moving path in a state where the ice moves upward
and rotates.
[0095] An equation (9) of a line passing through the points P’ and P" can be expressed as follows: 

[0096] Further, an intersecting point between the line passing through the points P’ and P", i.e., ice movement path,
and an X-axis must be greater than the width of the ice. More specifically a coordinate M(x1,0), defining the point where
the ice movement path 174 meets the X-axis, must be greater than the X-axis coordinate point of the ice tray 146. Based
on this, the following equations (10), (11), (12) and (13) are satisfied from equation (9) above. 

[0097] When the vertical ascending distance and rotational angle of the ice are set considering the relationship between
the width of the tray (Wtray), vertical ascending distance of the ice (Δh), and rotational center (xc,yc) of the ice tray 146,
the ice falls down along the moving path 174 and does not interfere with the ice tray 146. Needless to say, the vertical
moving distance and rotational angle of the ice may be controlled by the driving motor 151 and the cam unit 152. A width
and height of the ice tray 146 for preventing the ice from interfering with the ice tray 146 may be pre-set.
[0098] The following describes an example for better understanding. The example relates to a structure where the ice
tray 146, rather than the freezing cores 143 and the ice, moves in the vertical direction and then rotates. The example
is substantially the same as the embodiment except that the ice tray is axially connected to the motor 151 and the cam
unit 152. Therefore, the main differences will be described for the second embodiment and like reference numbers will
be used to refer to like parts.
[0099] FIG. 9 is a perspective view of an ice-making device.. Referring to FIG. 9, an ice-making device 140 includes
an ice tray 146 that is capable of vertically moving upward or downward and rotating in a predetermined direction.
[0100] In more detail, first and second shafts 262 and 263 are provided at a side of the ice tray 146 to vertically move
and rotate the ice tray 146. The first and second shafts 262 and 263 extend from a side surface of the ice tray 146 toward
an outer side. The first and second shafts 262 and 263 are inserted in the grooves of the cam unit 252 shown in FIG.
6. The first and second shafts 262 and 263 vertically move and rotate by being guided by cam 252 unit synchronizing
with the motor 151. That is, the ice tray 146 vertically moves downward and subsequently rotates counterclockwise at
a point where the ice is separated. The ice separated from the freezing cores 143 falls down by being guided by a side
surface of the ice tray 146.
[0101] Meanwhile, as described with reference to FIGS. 7a through 8, the movement path of the ice is designed such
that the ice does not interfere with the ice tray 146 when the ice is released into the ice bank. The mathematical relationship
will be described hereinafter.
[0102] It is regarded that an upper end of ice tray 146 is a starting point 273 of a coordinate system. A point P1(Wt, -
Δh) is a location attained by vertically moving the ice tray 146 downward (Wt represents the width of the ice tray 146



EP 2 096 381 B1

9

5

10

15

20

25

30

35

40

45

50

55

and P1 denotes an upper end of another side surface of the ice tray 146).
[0103] In this state, the ice tray 146 can be moved toward the rotational center (xc,yc) and rotated by a rotational angle
α. The ice tray 146 is then moved away from the rotational center (xc,yc), i.e., returned to an initial position to determine
a coordinate of P2(X2,Y2).
[0104] At P2(x2,y2), a coordinate value x2 on the X-axis may be less than half the width of the ice. That is, when the
ice tray rotates, an X-axis value of the upper end of another side surface may be formed at a further left side than the
half of the width of the ice, i.e., a center of the ice.
[0105] The ice may be separated from the ice tray 146 in a state where it is spaced apart from a side of the ice tray
146. In this case, the ice does not fall back into the ice tray 146, but instead falls down into the ice bank while being
guided along an outer surface of the ice tray 146. Accordingly, the ice can reliably fall down into the ice bank without
interfering with the ice tray 146.
[0106] According to the embodiment, the freezing cores can be moved vertically and rotated in accordance with the
cam unit and the plurality of the shafts. Thus the ice can effectively be emptied from the ice making unit. Accordingly,
the ice separating structure can be easily implemented. Further, the ice separated from the ice core can fall down into
the ice bank without interfering with the ice tray by optimally designing the moving distance and rotational angle of the
freezing core.

Claims

1. An ice-making device (100) for a refrigerator, comprising:

- an ice tray (146) defining an ice-making space (146a);
- an ice core member (143) that is at least partially received in the ice-making space (146a);
- a drive unit (151) adapted to move the ice core member (143) in a vertical and rotational direction; and
- a power transmission unit (152, 162, 163) adapted to control the vertical and rotational movement thereof, the
power transmission unit (152, 162, 163) including a cam unit (152) adapted to transfer power from the driving
unit (151) to the ice core member (143) and at least one shaft (162, 163) configured to guide the rotation of the
ice core members (143) in a directional path defined by the cam unit (152);
- wherein the ice-making device (100) is configured such that ice formed on the ice core member (143) is
separated from the ice core member (143) when the ice is positioned relative to the ice tray (146) so that the
ice may fall downward along a movement path (174) into an ice bank without interference with the ice tray (146),

characterized by

- a guide unit (160) provided between the ice tray (146) and the ice core members (143) for guiding a vertical
and rotational motion of the ice core members (143), the guide unit including a seating portion (164), through
which the ice core members (143) pass and on which a rotational center of the ice core members (143) is formed;
- wherein a clearance distance between the movement path (174) of the ice formed at the ice core members
(143) and an upper end of the ice tray (146) is provided after the ice core members (143) are rotated and
determined by a vertical ascending distance and rotating angle of the ice.

2. The ice-making device according to claim 1, further comprising a plurality of heat transferring fins (147) through
which the ice core member is inserted.

3. The ice-making device according to claim 2, wherein at least one of the heat transferring fins (147) functions as an
ice separation heater (145) adapted to separate the ice from the ice core member (143).

4. The ice-making device according to claim 1, wherein the ice core member (143) is adapted to move vertically upward
and subsequently rotate, and further wherein the ice is separated from the ice core member (143) as the ice core
member (143) rotates.

5. The ice-making device according to claim 1, wherein the ice follows an ice separation path as it travels to the ice
bank, and wherein the ice separation path does not interfere with an outer edge of the ice tray (146).

6. The ice-making device according to claim 1, wherein a lower end portion of the ice making space (146a) is at least
partly rounded.
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Patentansprüche

1. Eisbereitungsvorrichtung (100) für einen Kühlschrank, die Folgendes umfasst:

- ein Eisfach (146), das einen Einsbereitungsraum (146a) definiert;
- ein Eiskernelement (143), das wenigstens teilweise in dem Eisbereitungsraum (146a) aufgenommen ist;
- eine Antriebseinheit (151), die dafür ausgelegt ist, das Eiskernelement (143) in vertikaler Richtung und in
Drehrichtung zu bewegen; und
- eine Kraftübertragungseinheit (152, 162, 163), die dafür ausgelegt ist, die vertikale Bewegung und die Dreh-
bewegung hiervon zu steuern, wobei die Kraftübertragungseinheit (152, 162, 163) eine Nockeneinheit (152)
enthält, die dafür ausgelegt ist, Kraft von der Antriebseinheit (151) an das Eiskernelement (143) zu übertragen,
und wenigstens eine Welle (162, 163) enthält, die konfiguriert ist, die Drehung der Eiskernelemente (143) in
einem durch die Nockeneinheit (152) definierten gerichteten Pfad zu führen;
- wobei die Eisbereitungsvorrichtung (100) in der Weise konfiguriert ist, dass Eis, das auf dem Eiskernelement
(143) gebildet wird, von dem Eiskernelement (143) getrennt wird, wenn das Eis in Bezug auf das Eisfach (146)
so positioniert ist, dass das Eis längs eines Bewegungspfades (174) ohne Behinderung durch das Eisfach (146)
in eine Eisbank nach unten fallen kann,

gekennzeichnet durch

- eine Führungseinheit (160), die zwischen dem Eisfach (146) und den Eiskernelementen (143) vorgesehen
ist, um eine vertikale Bewegung und eine Drehbewegung der Eiskernelemente (143) zu führen, wobei die
Führungseinheit einen Sitzabschnitt (164) enthält, durch den sich die Eiskernelemente (143) bewegen und auf
dem ein Drehzentrum der Eiskernelemente (143) gebildet ist;
- wobei dann, wenn die Eiskernelemente (143) gedreht worden sind, zwischen dem Bewegungspfad (174) des
Eises, das auf den Eiskernelementen (143) gebildet wird, und einem oberen Ende des Eisfachs (146) ein
Zwischenraumabstand geschaffen wird, der durch eine vertikale Aufwärtsstrecke und einen Drehwinkel des
Eises bestimmt ist.

2. Eisbereitungsvorrichtung nach Anspruch 1, die ferner mehrere Wärmeübertragungsrippen (147) umfasst, durch die
das Eiskernelement eingesetzt ist.

3. Eisbereitungsvorrichtung nach Anspruch 2, wobei wenigstens eine der Wärmeübertragungsrippen (147) als eine
Eistrennungs-Heizeinrichtung (145) arbeitet, die dafür ausgelegt ist, das Eis von dem Eiskernelement (143) zu
trennen.

4. Eisbereitungsvorrichtung nach Anspruch 1, wobei das Eiskernelement (143) dafür ausgelegt ist, sich vertikal aufwärts
zu bewegen und sich anschließend zu drehen, und wobei ferner das Eis von dem Eiskernelement (143) getrennt
wird, wenn sich das Eiskernelement (143) dreht.

5. Eisbereitungsvorrichtung nach Anspruch 1, wobei das Eis einem Eistrennpfad folgt, wenn es sich zu der Eisbank
bewegt, und wobei der Eistrennpfad durch eine Außenkante des Eisfachs (146) nicht behindert wird.

6. Eisbereitungsvorrichtung nach Anspruch 1, wobei ein unterer Endabschnitt des Eisbereitungsraums (146a) wenigs-
tens teilweise abgerundet ist.

Revendications

1. Dispositif de fabrication de glace (100) pour un réfrigérateur, comprenant :

- un plateau à glace (146) définissant un espace de fabrication de glace (146a) ;
- un élément de nucléation de glace (143) qui est au moins partiellement reçu dans l’espace de fabrication de
glace (146a) ;
- une unité d’entraînement (151) adaptée à déplacer l’élément de nucléation de glace (143) dans une direction
verticale et dans une direction de rotation ; et
- une unité de transmission de puissance (152, 162, 163) adaptée à commander le mouvement vertical et le
mouvement de rotation de celle-ci, l’unité de transmission de puissance (152, 162, 163) incluant une unité à
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came (152) adaptée à transférer une puissance depuis l’unité d’entraînement (151) vers l’unité de nucléation
de glace (143), et au moins un arbre (162, 163) configuré pour guider la rotation des éléments de nucléation
de glace (143) dans un trajet directionnel défini par l’unité à came (152) ;
- dans lequel le dispositif de fabrication de glace (100) est configuré de telle façon que la glace formée sur
l’élément de nucléation de glace (143) est séparée de l’élément de nucléation de glace (143) quand la glace
est positionnée par rapport au plateau à glace (146) de telle sorte que la glace peut tomber vers le bas le long
d’un trajet de mouvement (174) jusque dans un banc de glace sans interférence avec le plateau à glace (146),

caractérisé par

- une unité de guidage (160) prévue entre le plateau à glace (146) et les éléments de nucléation de glace (143)
pour guider un mouvement vertical et un mouvement de rotation des éléments de nucléation de glace (143),
l’unité de guidage incluant une portion d’assise (164) à travers laquelle passent les éléments de nucléation de
glace (143) et sur laquelle est formé un centre de rotation des éléments de nucléation de glace (143) ;
- dans lequel une distance de jeu entre le trajet de mouvement (174) de la glace formée au niveau des éléments
de nucléation de glace (143) et une extrémité supérieure du plateau à glace (146) est prévue après que les
éléments de nucléation de glace (143) sont mis en rotation, et déterminée par une distance montante verticale
et un angle de rotation de la glace.

2. Dispositif de fabrication de glace selon la revendication 1, comprenant en outre une pluralité d’ailettes de transfert
thermique (147) à travers lesquelles l’élément de nucléation de glace est inséré.

3. Dispositif de fabrication de glace selon la revendication 2, dans lequel au moins une des ailettes de transfert
thermique (147) a pour fonction celle d’un élément chauffant de séparation de glace (145) adapté à séparer la glace
depuis l’élément de nucléation de glace (143).

4. Dispositif de fabrication de glace selon la revendication 1, dans lequel l’élément de nucléation de glace (143) est
adapté à se déplacer verticalement vers le haut et à exécuter ensuite une rotation, et en outre dans lequel la glace
est séparée de l’élément de nucléation de glace (143) lorsque l’élément de nucléation de glace (143) est en rotation.

5. Dispositif de fabrication de glace selon la revendication 1, dans lequel la glace suit un trajet de séparation de glace
alors qu’elle se déplace vers le banc de glace, et dans lequel le trajet de séparation de glace n’interfère pas avec
une bordure extérieure du plateau à glace (146).

6. Dispositif de fabrication de glace selon la revendication 1, dans lequel une portion terminale inférieure de l’espace
de fabrication de glace (146a) est au moins partiellement arrondie.
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