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DESCRIPTION

[0001] The invention relates to an apparatus and method for clear ice cube production.

BACKGROUND OF THE INVENTION

[0002] Ice cubes can be mass produced, for delivery to catering industry and supermarkets,
for example. Moreover, in a cafe or restaurant, ice cubes may be created on the spot.

[0003] WO 2009/005339 A2 discloses a device and a method for making ice cubes,
comprising a supplying device for supplying a liquid substance to at least one elongated mould
and a refrigerating device for freezing said liquid substance, which at least one mould defines a
space for an ice column which is at least substantially closed at least while said liquid
substance is being refrigerated. The at least one mould comprises two mould halves which are
movable relative to each other, so that the mould halves can be moved apart once the ice
column has been formed. The document further discloses a method for making ice cubes,
comprising the steps of supplying a liquid substance to a mould comprising an at least
substantially closed space, freezing the liquid substance in the mould, and removing the ice
cubes thus formed from the mould.

[0004] WO 2014/193222 A1 discloses an apparatus for making ice cubes, for example in a
cafe or restaurant to provide a continuous supply of ice cubes, wherein the apparatus
comprises a plurality of elongated elements. A plurality of mould parts are movable with
respect to the elongated elements. The plurality of mould parts are movable to form a mould
around a first elongated element of the elongated elements. A control unit is configured to
control a movement of the plurality of mould parts with respect to the elongated elements to
move the mould parts forming the mould around the first elongated element apart once a first
ice column has been formed in the mould, and form a mould around a second elongated
element of the elongated elements. An ice remover is configured to remove the first ice
column.

[0005] Document WO2011059333 also discloses an apparatus for making ice cubes,

comprising at least one elongated mould that defines a space for an ice column, which space
is at least substantially closed at least while a liquid substance is being refrigerated.

SUMMARY OF THE INVENTION

[0006] It is an object to provide an improved device for making ice cubes.

[0007] The present invention is disclosed in the independent claims 1 and 14. Further
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embodiments are disclosed in the dependent claims.

[0008] To address this concern, the invention provides an apparatus for making ice cubes,
comprising

at least one elongated mould that defines a space for an ice column, which space is at least
substantially closed at least while a liquid substance is being refrigerated;

a supplying device for supplying the liquid substance to the at least one elongated mould;
a refrigerating device for freezing the liquid substance inside the at least one elongated mould;

an elongated element configured to extend through said at least one mould in a longitudinal
direction of said at least one mould;

wherein the elongated element is configured to rotate around a longitudinal axis of the
elongated element.

[0009] The rotation of the elongated element causes a circulation of the liquid substance within
the mould. This provides a continuous motion of the liquid substance, which causes the
refrigerated substance to contain less contamination with, for example, gases such as
encapsulated environmental air. This can make the ice cubes more clear.

[0010] For example, the rotation of the elongated element causes the liquid substance to
circulate around the elongated element. This may be realized by providing sufficient space
between the elongated element on all sides of the elongated element. This way, the elongated
element generates a centrifugal motion of the liquid substance. This centrifugal motion forces
the liquid substance towards the walls of the mould. Since the liquid substance typically has a
greater mass density than gases, such as the gases included in environmental air, while the
liquid substance is forced towards the walls of the mould, the gases concentrate around the
elongated element.

[0011] At least part of the surface of the elongated element may be course, bristly, or uneven.
This provides more friction between the liquid substance and the surface of the elongated
element, thereby improving the rotation motion of the liquid substance.

[0012] For similar reasons, the surface of the elongated element may have at least one
protrusion and/or at least one recess.

[0013] An actuator may be operatively coupled to the elongated element. This allows to control
the rotation of the elongated element.

[0014] For example, the actuator may be configured to cause the elongated element to rotate
at least during a part of the time during which the liquid substance is being refrigerated. This
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allows the ice cube to become clear, while power may be saved by stopping rotation when it is
not necessary.

[0015] A wall of the mould, at an end of the mould in the longitudinal direction, preferably at a
top of the mould, may comprise an orifice through which the elongated element is configured
to extend. This allows the gases, which may be concentrated around the elongated element, to
escape through the orifice. Moreover, it allows the mechanical coupling between actuator and
elongated element to be outside the mould.

[0016] The orifice in the wall of the mould may be at least partly covered with a flexible solid
material. This is a suitable material to reduce friction between mould and elongated element.

[0017] An inside surface of the mould comprises a recess at an end of the mould in the
longitudinal direction, preferably at a bottom of the mould, wherein the recess is configured to
receive a tip of the elongated element. This allows to rotate the elongated element with the tip
of the elongated element fixed in the recess, so that the elongated element does not move
around but merely rotates stationary.

[0018] The recess may comprise a flexible solid material, which flexible solid material may
contact the tip of the elongated element. This may allow for smooth rotation. For example, the
flexible solid material comprises a gasket. The flexible solid material may be, for example,
rubber or silicon rubber, or a plastic or synthetic material.

[0019] The tip may correspond to a first end of the elongated element. The actuator may be
mechanically coupled to a second end of the elongated element, wherein the first end is
opposite to the second end. Since the mechanical coupling is provided at the second end, no
actuation is necessary at the first end of the elongated element. Therefore, the space for the
ice column may be entirely closed at the end of the mould that receives the tip of the elongated
element. For example, the bottom side of the mould may be entirely closed.

[0020] At least part of an inside surface of the mould may comprise a metal, such as
aluminium. This material allows the refrigeration to be relatively quick and/or efficient.

[0021] Said at least one mould may define a series of interconnected, hollow spaces for
forming an elongated ice column of interconnected ice cubes. This allows a large number of
ice cubes to be connected to each other, which facilitates handling of the ice cubes.

[0022] The apparatus may comprise a plurality of moulds which are oriented in a matrix
relative to each other. This allows large numbers of ice cubes to be produced at one time.
Moreover, at least some moulds of this plurality of moulds may be interconnected by means of
channels that can fill with liquid substance that is frozen, so that the ice columns may be
interconnected too. This way, a plate of interconnected ice cubes in a grid pattern may be
produced.
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[0023] According to another aspect, a method of making ice cubes according to the
independent claim 14 is provided. The method comprises

supplying a liquid substance to at least one elongated mould that defines a space for an ice
column, which space is at least substantially closed at least while the liquid substance is being
refrigerated,;

freezing the liquid substance inside the at least one elongated mould, while rotating an
elongated element extending through the mould in a longitudinal direction of the mould around
a longitudinal axis of the elongated element; and

removing the ice column thus formed from the mould.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] In the following, aspects of the invention will be elucidated by means of examples, with
reference to the drawings. The drawings are diagrammatic and may not be drawn to scale.
Throughout the figures, similar items may be marked with the same reference numerals.

Fig. 1 is a schematic, longitudinal section view of a mould in closed position.
Fig. 2 is a schematic, longitudinal section view of the mould of Fig. 1 in open position.
Fig. 3 is a flowchart depicting a method of making ice cubes.

Fig. 4 is a schematic, perspective view of a mould for an ice column in an open condition
thereof.

Fig. 5 is a schematic, cross-sectional view of a mould in closed position.
Fig. 6 is a schematic, cross-sectional view of a matrix of moulds in open condition.

Fig. 7 is a cross sectional view of a mould in closed position, the mould having an elongated
element extending through the mould at a side of the mould.

Fig. 8 is a cross sectional view of the mould shown in Fig. 7, in open position.

DETAILED DESCRIPTION OF EMBODIMENTS

[0025] Certain exemplary embodiments will be described in greater detail, with reference to
the accompanying drawings.
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[0026] The matters disclosed in the description, such as detailed construction and elements,
are provided to assist in a comprehensive understanding of the exemplary embodiments.
Accordingly, it is apparent that the exemplary embodiments can be carried out without those
specifically defined matters. Also, well-known operations or structures are not described in
detail, since they would obscure the description with unnecessary detail.

[0027] The present invention, according to a first aspect thereof, relates to a device for making
ice cubes. The term "ice" as used herein refers to a frozen substance. The term is not limited
only to frozen water or a frozen liquid, but it also encompasses frozen liquid substances such
as foodstuffs, for example a puree. For the sake of briefness, the term "ice" is used herein to
indicate the collection of frozen substances.

[0028] Fig. 1 shows a mould in longitudinal section view. The mould 102 may comprise two
mould halves 103, 104, which are movable relative to each other, so that the mould halves can
be moved apart once the ice column has been formed. As a result, the ice column can be
easily removed from the mould by moving said mould halves, which are movable relative to
each other, away from the ice column.

[0029] The mould 102 can be extended to have multiple, similar movable parts 103, 104 and
has an elongated element 101. Examples of this extension are shown in and described with
reference to Fig. 5 and Fig. 6. The elongated element 101 is mechanically coupled to an
actuator 110. The actuator 110 may comprise a motor, such as an electromotor (not shown),
for example. The actuator 110 further may comprise a wheel (as illustrated) that touches the
side of the elongated element to convey a rotary movement from the wheel to the elongated
element. The rotary movement of the wheel may be powered by the motor. The rotary
movement of the elongated element 101 causes a rotating movement of the liquid substance
around the elongated element 101 inside the mould 102.

[0030] The elongated mould 102 defines a space 117 for an ice column, which space 117 is at
least substantially closed at least while a liquid substance is being refrigerated. For example,
when the mould is substantially closed, the mould may be configured to be closed at the
bottom and the sides, while allowing a liquid substance to be supplied into the mould through
an opening at the top of the mould.

[0031] Although the mould may comprise two or more mould halves 103, 104, this is not a
limitation. Other means to remove the ice column from the mould 102 may be implemented.
For example, one side of the mould may be implemented in form of a valve that closes one
side of the mould during the freezing, and opens afterwards. By heating the walls of the mould,
the ice column may detach from the walls and slide through the opening out of the mould. The
elongated element may be heated also, at the same time of heating the walls, to improve
detachment of the ice column from the elongated element. For example the valve may cover
the bottom side of the mould, so that the ice column can easily slide out of the mould making
use of gravitation. This should work particularly well when the ice column has a convex shape.
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[0032] Returning to Fig. 1, the appartus comprises a supplying device 118 for supplying the
liquid substance to the at least one elongated mould 102. This supplying device 118 may be,
for example, a tube connected at one end to a reservoir or pump, to transport the liquid
substance into the mould 102.

[0033] A refrigerating device 111 is provided for freezing the liquid substance inside the at least
one elongated mould 102. The refrigerating device 111 is shown in Fig. 1 as a tube 111 that is
partially inside the wall of the mould 102. Through the tube 111, a cold fluid may be circulated
to refrigerate the liquid substance inside the mould 102. Both ends of the tube 111 may be
fluidly connected to a refrigerator. Alternatively, the refrigerating device may be implemented in
any way known in the art.

[0034] The elongated element 101 extends through the mould 102 in a longitudinal direction of
the mould 102. In the drawing, the elongated element 101 protrudes from the mould, so that a
portion 116 of the elongated element 101 is outside of the mould. This implementation
example shows how the elongated element 101 may be mechanically coupled to the actuator
110. Also, it is possible that the elongated element 101 protrudes from the mould 102 on the
bottom side 114 of the mould (not illustrated). Some care should be taken to prevent too much
leakage of liquid substance from the mould 102 in that case.

[0035] The elongated element 101 is configured to rotate around a longitudinal axis of the
elongated element 101. The rotation of the elongated element 101 may last during at least a
part of a time during which the liquid substance is being refrigerated. The timing of the rotation,
or the rotation speed, may be controlled using, for example a control unit, such as a computer
processor, or a dedicated electronic circuit. Such a control unit can control rotation of the
elongated element by operation of the actuator 110, at the same time the refrigeration using
the refrigeration device 111 takes place. Based on a timer or based on, for example, a
temperature measurement, the refrigeration may be stopped and heating of the mould walls
may be started. For example, the rotation of the elongated element 101 can be continued until
the ice column has been removed from the mould, to prevent the elongated element 101 from
freezing to the ice column.

[0036] In certain embodiments, at least a portion 116 of the elongated element 101, where the
actuator 110 contacts the elongated element 101, is cylindrical and/or has a smooth surface, to
improve the actuation. Alternatively, a wheel (not shown) may be fixed to the elongated
element, so that the elongated element 101 is the axis of the wheel, and the wheel may be
used to control the rotation. For example, that wheel may be a gear wheel.

[0037] The elongated element 101 may be cylindrical in shape. However, this is not a
limitation. The cross section of the elongated element 101 may have any predetermined
shape. For example, a polygonal shape of the cross section may provide increased amount of
stirring during the rotation.

[0038] The surface of the elongated element may be smooth. That facilitates removal of the
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ice column from the elongated element. The surface of the elongated element may also be at
least partially coarse, bristly, or uneven. This may improve the stirring effect of the rotational
movement.

[0039] Although the elongated element 101 may be rotated effectively by a mechanical
actuator, it will be understood that, since the elongated element is rotatable around its
longitudinal axis, the elongated element 101 may alternatively be rotated by manual handling
of the elongated element 101.

[0040] As illustrated in Fig. 1, a wall 108 of the mould 102 at the top of the mould can comprise
an orifice 109 through which the elongated element 101 can extend during the freezing phase.
This allows easy handling of the elongated element for rotating the elongated element.

[0041] To make the rotation easier, the contact areas where the elongated element 101
touches the mould 102 may be covered with a flexible solid material, such as a plastic or a
resin material. This material may be applied to the surface of the elongated element 101 or to
the surface of the mould 102. In the drawing, the flexible solid material 112 has been provided
on the circumference of the orifice 109.

[0042] Shown in Fig. 1, the inside surface 1070of the mould 102 comprises a recess 113 at a
bottom end of the mould. The recess 113 is configured to receive the tip 115 of the elongated
element 101. By forcing the tip 115 of the elongated element 101 into the recess 113, the
elongated element 101 is rotatably fixed in the mould 102. The other end 120 of the elongated
element 101, on the opposite side of the tip 115, may be rotatably fixed in another recess 121
in a fixed surface 122 outside of the mould 102. The surface 122 may be biased towards the
recess 113. Either one of or both recesses 113 and 121 may comprise a flexible solid material
114. This may facilitate the rotation.

[0043] The walls 119 of the mould 102 may be made of any suitable material, such as a metal.
Suitable metal is, for example, aluminium or stainless steel. The outside of the mould may be
optionally covered by a thermally isolating material (not illustrated).

[0044] The mould 102 may define spaces for interconnected ice cubes that are separated by
walls 106. These walls 106 may also be made of a metal such as aluminium or stainless steel,
for example.

[0045] Fig. 2 shows the same mould as in Fig. 1, with the difference that the mould halves
103, 104 are in a position apart from each other. Thus, the ice column may be removed from
the elongated element by sliding it along the elongated element, for example in a downward
direction. For example, because of the rotating movement, the ice column has not frozen to
the elongated element 101 and slides easily along the elongated element 101.

[0046] Referring to both Fig. 1 and Fig. 2, the apparatus may be configured to rotate the
elongated element at different speeds. For example, during a cycle of supplying the liquid
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substance into the mould, freezing the liquid substance, optional heating of the mould to
detach the ice column from the mould, and removing the ice column from the mould and
removing the ice column from the elongated element, the apparatus may apply differently
chosen rotation speeds. For example, the process may begin with a relatively slow rotation,
until the mould reaches a temperature of about zero degrees. At that point, a thin ice layer may
have formed on the inside surface of the mould, providing a smooth surface for rotation, for
example at the recess 113 in the surface 107 of the mould 102, which touches the tip 115 of
the elongated element.

[0047] Moreover, after the refrigeration is finished, because sufficient amount of liquid
substance has frozen inside the mould, the mould may be optionally heated, for example by
circulating a hot fluid through the tube 111 inside the mould wall. During this time of heating the
rotation speed may be smaller than during the time of freezing. This may avoid breaking of the
ice column after it is detached from the mould. Moreover, this rotation speed during heating
may still be greater than the rotation speed applied before the mould reaches a temperature of
zero degrees Celsius.

[0048] After the ice column has been removed from the mould, or when sliding the ice column
from the mould, a lower rotation speed may be applied, for example a rotation speed that is
equal to or lower than the rotation speed applied before the mould reached zero degrees
Celsius.

[0049] The apparatus may comprise a temperature sensor to detect a temperature of the
mould, and the actuator may be configured to cause the elongated element to rotate at a first
rotation speed when the detected temperature is above zero degrees Celsius, and at a second
rotation speed when the detected temperature is below zero degrees Celsius, wherein the
second rotation speed is higher than the first rotation speed.

[0050] The actuator may be configured to continue causing the elongated element to rotate
after the freezing is completed.

[0051] The apparatus may comprise a heating device configured to cause heating of at least
part of the mould after the freezing is completed, wherein the actuator is configured to cause
the elongated element to rotate at a second rotation speed at a time of freezing the ice
column, and at a third rotation speed when heating the at least part of the mould, wherein the
second rotation speed is lower than the first rotation speed.

[0052] The actuator may be configured to cause the elongated element to rotate at a fourth
rotation speed at a time of freezing the ice column or heating the mould, and at a fifth rotation
speed after freezing and optional heating has completed, whererein the fourth rotation speed
is greater than the fifth rotation speed.

[0053] In a specific example, the apparatus starts rotating the elongated element at about 500
rotations per minute when the refrigeration is started. Then, when the temperature of the
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mould is below a predetermined temperature threshold, such as zero degrees Celsius, rotation
of the elongated element is continued with about 2500 rotations per minute. After refrigeration
has finished, during detachment of the ice column from the mould by heating, rotation of the
elongated element is continued at about 1200 rotations per minute. After detaching the ice
column from the mould, the rotation may be continued at about 300 rotations per minute or
lower. When the ice column remains on the elongated element for a longer period of time, for
example in an apparatus for making ice cubes, for example in a cafe or restaurant to provide a
continuous supply of ice cubes, as disclosed in WO 2014/193222 A1, the rotation may be
continued at a lower rate, for example 100 rotations per minute. These values are merely
provided herein as examples.

[0054] Fig. 3 shows a method of making ice cubes according to the independent claim 14. At
step 201, a liquid substance is supplied to at least one elongated mould that defines a space
for an ice column, which space is at least substantially closed at least while the liquid
substance is being refrigerated. At step 202, the the liquid substance is frozen inside the at
least one elongated mould, while rotating an elongated element extending through the mould
in a longitudinal direction of the mould around a longitudinal axis of the elongated element
according to the independent claim 14. In step 203, the ice column thus formed is removed
from the mould.

[0055] In order to be able to produce more than one ice cube in each mould, it is preferable if
said at least one mould defines a series of interconnected, hollow spaces for forming an
elongated ice column of interconnected ice cubes. Since the ice cubes are interconnected in a
way defined by the shape of the mould, they can be packaged and oriented in an efficient
manner upon use. The interconnection between ice cubes can vary from a minimum
connection to a connection over the entire area of the side-by-side surfaces, so that an
elongated column is obtained, as it were, in which the individual ice cubes cannot be
distinguished. In fact, ice cubes of variable length can be broken or cut off from such a column.

[0056] The mould may therefore have a continuous inner surface so as to produce a bar of ice
that can subsequently be divided into separate ice cubes, but it is preferable if the mould
comprises reduced diameter portions so as to form reduced diameter portions in the elongated
ice column between adjacent ice cubes. As a result, it will be easier to separate individual ice
cubes from each other upon subsequent use of the ice cubes than in the case of a continuous
mould as described at the beginning of this paragraph.

[0057] Alternatively, said at least one mould may define a series of individual hollow spaces for
forming an ice column of a plurality of individual ice cubes. The advantage of this is that the ice
cubes need not be separated from each other at a later stage, at least if the ice cubes are
prevented from freezing together yet during subsequent storage.

[0058] An elongated element extends through said at least one mould in the longitudinal
direction of said at least one mould. Around the elongated element the ice cubes are formed in
the mould. It may be desirable to form cavities in ice cubes, for example in order to be able to
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manipulate the ice cubes at a later stage and/or enlarge the chilling area of the ice cubes. The
cavity may be a through hole or a recess.

[0059] The elongated element may comprise heating means. Said heating means, too, may
make it easier to detach the ice column quickly from the elongated element by melting, for
example by first heating the mould, then moving the mould halves away from the ice column
and subsequently heating the elongated element, so that the ice column can slide along the
elongated element into a package.

[0060] Said at least one mould may be substantially vertically oriented. The advantage of this
is that when the ice cubes are to be removed from the mould, for example by moving mould
halves apart as described in the foregoing, the ice column or the individual ice cubes can fall
straight down into a package. The elongated element can function as a guide for the ice
column or the ice cubes.

[0061] In order to further increase the capacity, the device can comprise a row of moulds
oriented side by side. Moreover, the device may comprise a number of moulds which are
oriented in a matrix relative to each other. In this way a relatively compact device is obtained
for producing ice cubes at a high capacity.

[0062] Conveying means may be provided for positioning a container under said at least one
mould for collecting ice cubes formed by the device. In this way the ice cubes can be packaged
in a correct and efficient manner, while it is possible to mechanise and/or automate the
production process, so that no human operations are required. This makes it possible to work
not only efficiently but also hygienically.

[0063] Moreover, pre-refrigerating means may be provided for pre-refrigerating a liquid
substance to be supplied to said at least one mould. In general it can be stated that the colder
the liquid substance that is supplied to said at least one mould, the more quickly said liquid
substance can be converted into ice by further refrigeration in the mould and the more quickly
the production cycle can be completed. This, too, leads to increased capacity of the device.

[0064] Refrigerating means are provided in the mould, so that the the liquid substance may be
cooled and frozen by said at least one mould. As a result, the liquid substance is cooled and
frozen directly in the mould, which leads to a relatively high output. The at least one mould may
further comprise heating means for detaching the obtained ice column by melting.

[0065] In order to be able to produce more than one ice cube in each mould, said at least one
mould may define a series of interconnected, hollow spaces for forming an elongated ice
column of interconnected ice cubes. Since the ice cubes are interconnected in a way defined
by the shape of the mould, they can be packaged and oriented in an efficient manner upon
use. The interconnection between ice cubes can vary from a minimum connection to a
connection over the entire area of the side-by-side surfaces, so that an elongated column is
obtained, as it were, in which the individual ice cubes cannot be distinguished. In fact, ice
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cubes of variable length can be broken or cut off from such a column.

[0066] The mould may therefore have a continuous inner surface so as to produce a bar of ice
that can subsequently be divided into separate ice cubes, but it is preferable if the mould
comprises reduced diameter portions so as to form reduced diameter portions in the elongated
ice column between adjacent ice cubes. As a result, it will be easier to separate individual ice
cubes from each other upon subsequent use of the ice cubes than in the case of a continuous
mould as described at the beginning of this paragraph.

[0067] Said at least one mould may define a series of individual hollow spaces for forming an
ice column of a plurality of individual ice cubes. The advantage of this is that the ice cubes
need not be separated from each other at a later stage, at least if the ice cubes are prevented
from freezing together yet during subsequent storage.

[0068] Agitation means are provided for agitating the liquid substance while it is being
refrigerated in said at least one elongated mould. The agitation is performed by rotating the
elongated element around its longitudinal axis. In addition, said agitation means may comprise
a vibration device which sets said at least one mould and possibly other parts of the device
vibrating during the refrigeration process.

[0069] Fig. 4 shows a mould 1 for making ice cubes, according to independent claim 1 and
dependent claim 13. The mould 1 comprises two mould halves 1a, 1b, which are movable
relative to each other in the directions indicated by the arrow P, and an elongated element, in
this case a tube 2 with a suspension system 3. The tube is configured to rotate around its
longitudinal axis, as described with reference to Fig. 1 to 3. The mould halves 1a, 1b each
comprise a plate 4 and a series of mould elements 5 arranged one above another. The mould
1 comprises two mould halves 1a, 1b, which are movable towards and away from each other in
the directions indicated by the arrow P. In Fig. 4 the mould halves 1a, 1 b are shown in a
condition in which they are maximally apart. The mould halves 1a, 1 b each comprise a plate 4,
which is provided with mould elements 5 arranged one above another. In this example the
mould elements 5 are rectangular in shape, provided with a semicircular recess so as to create
space for the tube 2. In the position in which the mould halves 1a, 1b have been moved
together (see Fig. 5), two opposing mould elements 5 form a space for an ice cube. The mould
elements may be provided in such a manner as to be exchangeable, making it possible to use
mould elements of varying shapes in the device according to the present invention. An
elongated element 2, for example a tube, which is suspended from a suspension system 3,
extends vertically between the two mould halves 1a, 1 b.

[0070] Fig. 5 is a cross-sectional view of an assembly 6 of three moulds 6a, 6b, 6¢ according
to the principle illustrated in Fig. 4, according to independent claim 1 and dependent claim 13,
which are made up of U-shaped sections 7 and H-shaped sections 8, through which tubes 9
extend. In Fig. 5 the moulds 6a, 6b, 6¢ are substantially closed, i.e. the mould halves have
been moved together, thus forming one substantially closed space around respective tubes 9.
In Fig. 5, the mould halves are made up of U-shaped sections 7 on the outer side and H-
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shaped sections 8 in the centre of the assembly 6. In this embodiment, for example, the middle
tube 9 can remain stationary (except for the rotation around its axis). The H-sections 8 can be
moved aside, away from the middle tube 9, and the outer tubes 9 can in turn be moved in
outward direction, further away from the H-sections 8. The U-sections 7 can be moved even
further outwards with respect to the outer tubes 9. In this way sufficient space is created
around all the tubes 9 for removing ice columns formed in the moulds 6a, 6b, 6c¢.

[0071] Fig. 6, according to independent claim 1 and dependent claim 13, shows a matrix
mould 10 comprising nine moulds according to the principle of Fig. 4, which are made up of
section elements 11, 12, through which tubes 13 extend. Section elements 11 are located on
the outer sides and section elements 12 are located in the centre of the matrix mould. The
operating principle of the matrix mould 10 corresponds to that shown in Fig. 5. In Fig. 6 the
section elements 11, 12 are shown in spaced-apart relationship, as in Fig. 4. As the figure
shows, the spacing between the tubes is larger than in Fig. 5.

[0072] To produce ice columns by means of a matrix mould as shown in Fig. 6, the moulds
may be substantially closed by moving the section elements 11 and 12 together, i.e. the
section elements to the left of the middle column of tubes 13 are moved to the right as much
as possible and the section elements 11, 12 to the right of the middle column of tubes are
moved to the left as much as possible. The tubes 9 remain oriented approximately centrally
between the section elements. Subsequently, water having a temperature near the freezing
point is introduced into the moulds from the upper side of each mould. The moulds are closed
at the bottom side, so that the moulds will fill with water. Once sufficient water has been
introduced into the moulds, the section elements 11, 12 are refrigerated in a manner which is
known per se, causing the water present in the moulds to freeze. When ice columns have thus
been formed in the moulds, the section elements 11, 12 may be briefly heated, as a result of
which the ice columns melt at their circumference, where they make contact with the section
elements 11, 12, and the section elements 11, 12 can be moved apart to return to the position
shown in Fig. 6.

[0073] In certain examples, the ice columns will remain in place after the section elements 11,
12 have moved apart, because the ice columns are frozen on to the tubes 13. Subsequently
the tubes 13 may be heated, so that the ice columns melt at their inner circumference and
become detached from the tubes 13.

[0074] In certain examples, the ice columns do not freeze fixed to the tubes 13, because the
rotating movement of the tubes prevents the ice column from freezing to the tubes 13.

[0075] A container for the ice columns may be disposed under the moulds, so that the ice
columns will fall directly into said container to be packaged for storage and transport. The
section elements 11, 12 can then be moved together again and a next production cycle can
start.

[0076] Fig. 7 shows a diagram of another implementation embodiment according to the
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independent claim 1. The mould 602 has two mould halves 603 and 604. The tube 601
extends through the mould 602 on the side of the mould 602 rather than in the center of the
mould 602. The surface of the mould half 604 has a recess 605, in which the tube 601 is
disposed. Fig. 8 shows the same implementation embodiment according to the independent
claim 1, in the situation where the mould halves 603 and 604 have been moved apart, so that
an ice column formed within the mould 602 can be removed. The tube 601 is configured to
rotate around its longitudinal axis. In operation, the surface of the rotating tube 601 contacts
the liquid substance. Due to friction between the tube 601 and the liquid substance, the liquid
substance also starts moving. For example, the liquid substance starts rotating within a cross
section of the mould 602. This way, a clear ice column is generated. For example, the cross
section of the mould 602 is (apart from the recess 605) circular. However, the cross section
may also have another shape, such as a square or rectangular shape. In an alternative
implementation embodiment according to the independent claim 1 (not shown in the drawing),
the tube 602 can be on a side of the mould, but not in any recess of the mould surface, so that
the tube 602 may cause a hole in the ice column.

[0077] The examples not being part of the invention and embodiments described herein serve
to illustrate rather than limit the invention. The person skilled in the art will be able to design
alternative embodiments without departing from the scope of the present disclosure, as
defined by the appended claims. Reference signs placed in parentheses in the claims shall not
be interpreted to limit the scope of the claims.
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Patentkrav

1. Apparat til fremstilling af isterninger, omfattende
mindst en langstrakt form (102) som definerer et rum (117) til en issgjle,
hvilket rum (117) er i det mindste i alt vaesentligt lukket, i det mindste
mens en flydende substans fryses;
en tilfgrselsindretning (118) til tilfgrsel af den flydende substans til den
mindst ene langstrakte form (102);
en fryseindretning (111) til at fryse den flydende substans indeni den
mindst ene langstrakte form (102); og
et langstrakt element (101) konfigureret til at straekke sig gennem naavnte
mindst ene form (102) i en laengderetning af naevnte mindst ene form
(102);
hvor det langstrakte element (101) er konfigureret til at dreje omkring en
laengdeakse af det langstrakte element (101), og
hvor en indvendig overflade (107) af formen (102) omfatter en fordybning
(113) ved en ende af formen (102) i l&engderetningen af formen (102),
fortrinsvis ved en bund af formen (102), kendetegnet ved, at
fordybningen (113) er konfigureret til at modtage en spids (115) af det
langstrakte element (101).

2. Apparatet ifglge krav 1, hvor mindst en del af en udvendig overflade af det

langstrakte element (101) er ru, strittende eller ujaevn.

3. Apparatet ifglge krav 1 eller 2, hvor den udvendige overflade af det langstrakte
element (101) har mindst et fremspring og/eller mindst en fordybning og/eller har

et ikke-cylinderformet tvaersnit.

4. Apparatet ifglge et hvilket som helst foregdende krav, omfattende en aktuator
(110) funktionelt koblet til det langstrakte element (101) for at styre rotationen
det langstrakte element (101).

5. Apparatet ifglge krav 4, hvor aktuatoren (110) er konfigureret til at fa det

langstrakte element (101) til at dreje i det mindste under en del af et tidsrum,
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under hvilket den flydende substans fryses.

6. Apparatet ifglge krav 5, yderligere omfattende en temperatursensor til at
detektere en temperatur af formen,

hvor aktuatoren (110) er konfigureret til at fa det langstrakte element (101) til at
dreje med en fgrste omdrejningshastighed, nar den detekterede temperature er
over nul grader celsius, og med en anden omdrejningshastighed nar den
detekterede temperatur er under nul grader celsius, hvor den anden
omdrejningshastighed er hgjere end den fgrste omdrejningshastighed.

7. Apparatet ifolge krav 5 eller 6, hvor aktuatoren (110) er konfigureret til at
fortseette med at fa det langstrakte element (101) til at dreje, efter frysning er
afsluttet.

8. Apparatet ifglge et hvilket som helst foregdende krav, hvor en vaeg af formen
(102) ved en ende af formen (108) i l&engderetningen, fortrinsvis ved en top af
formen (102), omfatter en abning (109), gennem hvilken det langstrakte element
(101) er konfigureret til at straekke sig.

9. Apparatet ifglge et hvilket som helst foregdende krav, hvor 8bningen (109) i
vaeggen af formen (102) er mindst delvist daekket med et fleksibelt fast materiale
(112).

10. Apparatet ifglge krav 8 eller 9, hvor aktuatoren (110) er mekanisk koblet til
en del (116) af det langstrakte element (101), hvilken del (116) straekker sig fra
formen (102).

11. Apparatet ifglge et hvilket som helst foregdende krav, hvor mindst en vaeg
(119) af formen (102) omfatter mindst en del af fryseindretningen (111).

12. Apparatet ifglge et hvilket som helst foregdende krav, hvor mindst en del af
en indvendig overflade (105) af formen (102) omfatter et metal, sdsom

aluminium.
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13. Apparatet ifglge et hvilket som helst foregdende krav, hvor naevnte mindst
ene form (102) definerer en raekke indbyrdes forbundne, hule rum til dannelse af
en langstrakt issgjle af indbyrdes forbundne isterninger, eller hvor apparatet
omfatter en flerhed af forme (102), som er placeret i en matrix i forhold til

hinanden.

14. Fremgangsmade til fremstilling af isterninger med et apparat ifglge krav 1,

omfattende
tilfgrsel (201) af en flydende substans til mindst en langstrakt form (102),
som definerer et rum (117) til en iss@jle, hvilket rum (117) er i det mindste
i alt vaesentligt lukket, i det mindste mens den flydende substan fryses;
frysning (202) af den flydende substans indeni den mindst ene langstrakte
form (102), mens et langstrakt element (101), som straekker sig gennem
formen (102) i en laengderetning af formen (102), drejer omkring en
laengdeakse af det langstrakte element (101), hvor en indvendig overflade
af formen (102) omfatter en fordybning (113) ved en ende af formen (102)
i leengderetningen af formen (102), fortrinsvis ved en bund af formen
(102), kendetegnet ved, at fordybningen modtager en spids (115) af det
langstrakte element (101), og
udtagning (203) af den saledes dannede issgjle fra formen (102).
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Fig. 3
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