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Ice cube producing unit

The current invention relates to an ice cube producing unit comprising a tray
in the form of an ice cube tray having at least one ice cube compartment, a
lid which is suitable for being mounted on the tray to seal contents of the at
least one ice cube compartment inside said at least one ice cube
compartment and a displacing mechanism connecting the tray and the lid
and having two positions: a closed position where the lid is held in a position
where it abuts the ice cube tray and an open position where the lid is held in
a position where it is separated from the tray so that an ice cube formed in
the tray can leave the tray.

By ice cube producing unit is meant a unit into which water or other liquid can
be filled after which it is placed in a freezer and the water or other liquid
freezes. Inside the unit, at least one ice cube compartment is arranged in
which the ice freezes into an ice cube. By ice cube is meant any 3D
geometric shape formed of ice. In other words, ice cubes do not have to be
cubes with essentially rectangular sides as known in the art, but could be any
other form, for example hearts, stars, spheres, ovals, etc...

In a preferred embodiment of the invention, the ice cube producing unit
according to the invention is a handheld unit. In the context of the invention, a
“handheld” unit should be understood as a unit which is portable and which
can be operated by hand. More specifically, a handheld ice cube dispensing
unit according to the invention should be able to be placed in a typical
household freezer. It should furthermore be possible to remove the unit from
the freezer so that it can be manually operated by a user to remove ice cubes
from the unit, after which it can be placed back into the freezer. In one
embodiment, a handheld ice cube producing unit could be defined as being a
unit which occupies a volume less than 4 Litres, less than 2,5 Liters, less

than 2 liters or less than 1,5 liters.
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Description of related art

Ice cube trays with lids are well known in the art. For example:
US5188744A, US2613512A, US5196127A and US4967995A. However
prior art systems are either complex to use, have lids which need to be
handled separately from the tray and/or do not seal the water properly inside
the unit.

Furthermore, most of the ice cube trays with lids which are available in the
art, are purely designed to enable stacking of ice cube trays on top of each
other or to prevent odors from getting into the ice cubes. They are not
designed to seal water/liquid inside the unit.

Applicant’s own prior filed patent applications are more relevant and disclose
different aspects of hand held ice cube producing units. Applicant’s first PCT
application published as W02016/055495 is incorporated by reference in its
entirety here. Applicant’s second PCT application, not yet published, having
application number PCT/EP2018/061554 and filed 04-05-2018 is also
incorporated by reference in its entirety here. Applicant’s own prior patent
applications disclose hand held ice cube producing units with lids and trays,
where the tray is held connected to the lid during normal operation. However,
the units specifically disclosed in applicant’s own prior patent applications are
hand held ice cube producing units which rely on a displacing mechanism

comprising a number of moving mechanical parts.

Summary of the first invention

It is therefore a first aspect of the invention to provide an ice cube producing
unit with a novel displacing mechanism which has advantages over the prior

art.
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A second aspect of the invention is to provide an ice cube producing unit with

a more simple displacing mechanism.

A third aspect of the invention is to provide an ice cube producing unit which
comprises fewer moving mechanical parts and is cheaper to manufacture

than prior art units.

This aspect is provided by an ice cube producing unit as mentioned in the
introductory paragraph which is characterized in that the displacing
mechanism comprises a first bi-stable element arranged between the lid and
the tray, said first bi-stable element having a first stable state when the tray
and the lid are in the closed position and a second stable state when the tray
and lid are in the open position. In this way, a very simple mechanism is
provided which is cheap to manufacture, very robust and easy to understand
and operate for the user. Bi-stable elements are known from other
applications, for example from folding plastic bathtubs, folding plastic cups,

eye glass cases, eftc...

It is assumed that the term bi-stable element is clear to the person skilled in
the art. However, for the sake of clarity, a bi-stable element can be defined
as an element which has two stable positions. When placed in the first stable
position, the bi-stable element will rest in that position. The bi-stable element
can then be deformed and put into a second stable position. When the bi-
stable element is in the second stable position, it will rest in that position.
Figures 22-24 disclose some very schematic examples of bi-stable elements.
It should be noted that the bi-stable behaviour of the bi-stable element is in
many cases, due to a combination of the bi-stable element itself and how it is
connected to other components. This is described in more detail with respect
to figures 22-24.
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In one embodiment, the tray comprises at least two ice cube compartments,
at least three ice cube compartments or at least four ice cube compartments.
In one embodiment, in the closed position, the lid abuts the tray to seal
contents of the at least one ice cube compartment inside the at least one ice

cube compartment.

In one embodiment, in the open position, the shortest distance between the
inside surfaces of the lid and the tray along a vector which is perpendicular to
the plane of the lid is greater than the maximum distance between the inside
surfaces of the lid and the tray in the closed position along a vector which is
perpendicular to the plane of the lid. In this way, when the ice cube producing
unit is opened, an ice cube formed in an ice cube compartment can exit the
compartment and slide out of the ice cube producing unit between the lid and

the tray.

In one embodiment, the vector difference D between the vector A which
connects the centre of mass of the lid and the centre of mass of the tray in
the closed position and the vector B which connects the centre of mass of the
lid and the centre of mass of the tray in the open position comprises a major
component which is perpendicular to the plane of the lid. In one embodiment,
the length of said vector D is greater than 15mm, greater than 20mm, greater
than 25mm or greater than 30mm. In one embodiment, the length of said
vector is greater than the longest dimension perpendicular to the plane of the
lid connecting the inside surfaces of the lid and the tray in the closed position.
In one embodiment, the length of said vector D is less than 60mm, less than
50mm or less than 45mm.

In one embodiment the vector which connects the centre of mass of the lid
between the open and closed positions comprises a major component which
is perpendicular to the plane of the lid. In one embodiment the length of said

vector is greater than 10mm, greater than 15mm, greater than 20mm or
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greater than 25mm. In one embodiment the vector which connects the centre
of mass of the tray between the open and closed positions comprises a major
component which is perpendicular to the plane of the lid. In one embodiment
the length of said vector is greater than 10mm, greater than 15mm, greater
than 20mm or greater than 25mm.

In one embodiment, the displacing mechanism further comprises a second
bi-stable element arranged between the lid and the tray, said second bi-
stable element having a first stable state when the tray and the lid are in the
closed position and a second stable state when the tray and lid are in the
open position. In one embodiment, the first and second bistable elements are
arranged in series between the lid and the tray.

In one embodiment, the displacing mechanism further comprises a frame
element arranged to extend around the periphery of the tray and the lid, said
first bi-stable element being arranged between the frame element and the
tray and said second bi-stable element being arranged between the frame
element and the lid. In this way, a stiff central construction can be provided
by the frame element to which the bi-stable elements can be connected. This
also provides a nice visual impression via the frame element arranged
around the lid and tray. The frame element also provides a good location for
a resealable opening through which liquid water can be poured into the ice
cube producing unit and frozen ice cubes can be shaken out of the unit. In
one embodiment, the frame element has a plane of symmetry. In one
embodiment, the frame element has a plane of symmetry and the first bi-
stable element is arranged on a first side of the plane of symmetry and the
second bi-stable element is arranged on a second side of the plane of

symmetry.

In one embodiment, the frame element is stiffer than the bi-stable elements.

In one embodiment, the frame element is at least twice as stiff as the bi-
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stable elements. In one embodiment, the shore hardness of the material of
the frame element is at least two times the shore hardness of the material of

the bi-stable elements.

In one embodiment, the frame element and the bi-stable elements are co-
injected as two steps of an injection moulding operation. In one embodiment,
the bi-stable elements are formed via an overmoulding process, where the bi-
stable elements are moulded in a first mould and then inserted into a second
mould prior to the material of the frame element being injected into the
second mould. In another embodiment, the frame element is injection
moulded in a first step and the bi-stable elements are overmoulded onto the
frame element in a second step. In one embodiment, the frame element is
injection moulded in a first mould and then transferred into a second mould in
which the bi stable elements are overmoulded onto the frame element. In one
embodiment, the tray and/or lid is/are injection moulded in a first step and
then the bi-stable element(s) is/are overmoulded onto the tray and/or lid.

In one embodiment, the first and/or second bi-stable element(s) extends
around the entire periphery of the lid. If the bi-stable element(s) is/are formed
as a closed element, then a seal can be formed between the lid and the tray,

both in the open and the closed positions.

However, in another embodiment, the first and/or second bi-stable element(s)
extend(s) around less than 75%, less than 50% or less than 25% of the
periphery of the lid. In one embodiment, the ice cube producing unit could
comprise separate bi-stable elements, one arranged on either side of a
centre axis of the lid. In one embodiment, the ice cube producing unit
comprises four bi-stable elements, two bi-stable elements being arranged on
either side of the horizontal centre axis of the lid and two bi-stable elements
being arranged on either side of the vertical centre axes of the lid. In one

embodiment, the areas between the bi stable elements are filled with a
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flexible sealing member which is less stiff than the bi-stable elements. In one
embodiment, the stiffness of the bi-stable elements at the corners of the tray
is less than the stiffness of the bi-stable elements along the sides of the tray.
In one embodiment, the thickness of the bi-stable elements at the corners of
the tray is less than the thickness of the bi-stable elements along the sides of

the tray.

In order to make cleaning easier, in one embodiment, the first and/or second
bi-stable element(s) is/are provided with detachable connection means which
allow the bi-stable element to be detachably connected to the lid and/or the
tray and/or a frame element. In one embodiment, an edge of the bi-stable
element is formed with a connection channel which is shaped to engage a
side edge of an adjacent element. In one embodiment, the adjacent element

is the tray, the lid or a frame element.

In one embodiment, the first and/or second bi-stable element(s) is/are
arranged as a sealing element to seal the gap between the lid and the tray
both in the open and the closed positions. In one embodiment, the lid and the
tray are both formed with an outer peripheral edge which in the open and/or
in the closed position are spaced apart from each other to form a gap or a
space between the lid and the tray.

It should be clear to the person skilled in the art, that the bi-stable elements
could also be connected to other elements which also contribute to the
sealing of the gap between the lid and the tray. In one embodiment, the
sealing element is in the form of a flexible strip which connects the lid and the
tray. In one embodiment, the bi-stable element is a bi-stable elastic element.
In one embodiment, the bi-stable element is a flexible element joined to the
lid and/or the tray via a hinge element. In one embodiment, the hinge

element is a foil hinge element. In one embodiment, the sealing element is
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made of silicon, rubber, TPE, or another pliable and/or flexible and/or elastic

material.

In one embodiment, the lid is also formed as an ice cube tray, the lid and the
tray both having at least one ice cube compartment and that in the closed
position the lid and the tray are pressed together to define at least one
common ice cube compartment and that in the second position, the lid and
the tray are separated to allow an ice cube formed in the at least one
common ice cube compartment to pass between the lid and the tray. In this
way, a symmetrical ice cube can be formed and a symmetrical appearance
can be provided to the ice cube producing unit. In one embodiment, the lid
and the tray are formed identically. In this way, the lid and the tray can be

manufactured via the same tooling.

In one embodiment, in the closed position, the ice cube compartment formed
in the lid is arranged opposite the ice cube compartment formed in the tray.
In one embodiment, the ice cube compartment in the lid is a mirror image of
the ice cube compartment in the tray. In one embodiment, the portion of the
lid which defines the at least one ice cube compartment is formed as a mirror
image of the portion of the tray which defines the at least one ice cube
compartment. In one embodiment, the ice cube compartment in the tray and
the cube compartment in the lid form a shared ice cube compartment when in

the closed position.

In one embodiment, the first bi-stable element is attached to the lid via a
permanent connection along one side edge of the bi-stable element, the
second bi-stable element is attached to the tray via a permanent connection
along one side edge of the bi-stable element, the first bi-stable element being
formed with a releasable connection element along a second side edge of
the bi-stable element, said releasable connection element being arranged to

detachably connect to one side edge of a frame element and the second bi-



WO 2020/104698 PCT/EP2019/082332

10

15

20

25

30

stable element being formed with a releaseable connection element along a
side edge of the second bi-stable element which is arranged to detachably
connect to a second side edge of a frame element. In one embodiment, a bi-
stable element is co-injected with the lid and/or the tray. In one embodiment,
a bi-stable element is overmoulded onto a portion of the lid and/or the tray.

In one embodiment, the lid and first bi-stable element are formed identically
to the tray and second bi-stable element. In this way, the lid+first bi-stable
element and the tray+second bi-stable element can be manufactured via the
same tooling. The lid+first bi-stable element and the tray+second bi-stable
element can then be connected to two opposite side edges of a frame

element and/or to themselves.

In one embodiment, the lid and the tray are formed with complementary
guide means to ensure that the lid is oriented correctly with regards to the
tray in the closed position. In one embodiment, the complementary guide
means comprise a protrusion arranged on the tray or on the lid extending in a
direction towards the lid or the tray respectively and a corresponding recess
arranged on the lid or the tray respectively, said protrusion being arranged to
engage with the recess when moving from the open to the closed position. In
one embodiment, the protrusion and/or the recess are tapered.

In one embodiment, the ice cube producing unit comprises at least two ice
cube compartments and the lid and the tray of the ice cube producing unit
are arranged such that in the closed position of the unit, each of said at least
two ice cube compartments is individually sealed.

In one such embodiment, the lid and the tray are arranged such that in the
closed position of the unit there is a gap between the tray and the lid at the
border between at least two adjacent ice cube compartments to allow

contents of the ice cube producing unit to move between the at least two ice
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cube compartments. In one embodiment, the gap has a maximum cross
sectional area on a plane which is perpendicular to the plane of the lid which
is less than 20%, less than 15%, less than 10% or less than 5% of the
maximum cross sectional area of the ice cube compartment along a plane

which is perpendicular to the plane of the lid.

In one embodiment, the ice cube producing unit further comprises a handle
portion connected to the lid or the tray, said handle portion being arranged to
allow a user to apply a force which pulls the lid away from the tray. In one
embodiment, the handle portion comprises at least two attachment points to
the lid or the tray, said two attachment points being offset from each other
along a vector which is parallel to the plane of the lid. In one embodiment, the
lid has a length and a width, said length being greater than said width, said
vector connecting said attachment points having a major component which is
arranged parallel to said length. In one embodiment, said vector connecting
said attachment points has a length which is greater than 50% of the length
of the lid. In one embodiment, a second handle portion is attached to the tray
or the lid respectively. In one embodiment, the side edges of the tray and/or
lid are formed with a finger accessible edge whereby the lid and/or the tray
can be pulled away from the tray and/or lid.

The above discussion has disclosed a number of embodiments related to a
first invention. However, the current specification further comprises additional
inventions which could form the basis of one or more divisional applications.
Text suitable for drafting claims directed to these extra inventions is provided
below. For the sake of brevity, it should be mentioned that many of the
features described in relation to the embodiments described above, could
also be combined with the inventions described below. We maintain that the
person skilled in the art will be able to make the combinations based on the
combined teachings of this specification.
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A second invention relates to an ice cube producing unit comprising a tray
and a lid, said tray being formed as an ice cube tray having at least one ice
cube compartment, said ice cube producing unit having a closed position
where the lid is connected to the tray along a sealing interface which seals
the peripheral area of contact between the ice cube tray and the lid, said
sealing interface being arranged such that the stiffness of the sealing
interface is lower than the stiffness of the lid and the tray.

In prior art type ice cube trays which are provided with lids, the lid is typically
attached to the tray via a stiff connection. For example a rubber lid is
provided with a connection channel arranged along its periphery. During
mounting of the lid on the tray, this connection channel is pressed into a force
fitting arrangement with an edge of the tray. The tray is typically stiff and the
connection channel is typically thicker than the material of the lid, whereby
the interface between the lid and the tray is rather stiff. During freezing of
water stored in the tray, the central portion of the lid will slowly bend
outwardly due to the expansion of the ice. This will typically create a large
growth in the central portion of the tray. This creates thick ice bridges causing
problems with getting the ice cubes out of the tray.

Via this second invention, the concept is that the tray and the lid are relatively
stiff and then a less stiff portion is provided between the lid and the tray.
When the ice expands, the entire lid will move away from the tray in a
uniform manner as the sealing interface deforms instead of the lid or the tray.
In this way, a more uniform thickness ice bridge will be provided between
adjacent ice cubes. This will make it easier to break these ice bridges and

easier to remove the ice cubes from the ice cube tray.

A third invention, relates to an ice cube producing unit comprising a tray
formed as an ice cube tray having at least one ice cube compartment, a lid

which is suitable for being mounted on the tray to seal contents of the at least
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one ice cube compartment inside said at least one ice cube compartment, a
displacing mechanism connecting the tray and the lid and having two
positions: a closed position where the lid is held in a position where it abuts
the tray and an open position where the lid is held in a position where it is
separated from the tray so that an ice cube formed in the tray can leave the
tray characterized in that said ice cube producing unit comprises a resealable
opening, said resealable opening having a minimum area which is greater
than the maximum cross sectional area of the ice cube compartment along a
plane which is perpendicular to the lid when the displacing mechanism is in
its closed position such that an ice cube released from the ice cube
compartment can exit through the resealable opening.

In one embodiment, the dimension from the outer surface of the lid to the
outer surface of the tray, perpendicular to the plane of the lid in the closed
position of the displacement mechanism is less than the dimension of the
open area of the resealable opening along a vector which is perpendicular to
the plane of the lid. In this way, the unit can have a reduced cross sectional
thickness, without loosing the ability to allow ice cubes to leave the unit in the
open position.

In one embodiment, in the closed position of the displacing mechanism, the
outer surface of the tray is formed complementary to the outer surface of the
lid. In this way, it is possible to stack units on top of each other in an easy

manner.

In one embodiment, the resealable opening is arranged along one side of the
lid and has cross sectional area arranged on a plane forming an angle to the
plane of the lid which is greater than 60 degrees, preferably 90 degrees. In
one embodiment, the resealable opening is provided in a frame element
which is arranged between the lid and the tray. In one embodiment, the

resealable opening is arranged to encircle the lid and the tray. In one
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embodiment, the frame element is arranged to encircle the periphery of the
lid and the tray. In one embodiment, the periphery of the frame element is
arranged complementary to the periphery of the lid and/or the tray.

In one embodiment, the resealable opening is circular and has a diameter
which is greater than the maximum distance from the inside surface of the
tray to the inside surface of the lid along a vector which is perpendicular to
the plane of the lid in the closed position of the displacing mechanism. In one
embodiment the resealable opening has a diameter which is smaller than or
equal to the minimum distance from the inside surface of the tray to the
inside surface of the lid along a vector which is perpendicular to the plane of
the lid in the open position of the displacing mechanism.

A fourth invention relates to an ice cube producing unit comprising a tray
formed as an ice cube tray having at least one ice cube compartment, a lid
which is suitable for being mounted on the tray to seal contents of the at least
one ice cube compartment inside said at least one ice cube compartment, a
displacing mechanism connecting the tray and the lid and having two
positions: a closed position where the lid is held in a position where it abuts
the tray and an open position where the lid is held in a position where it is
separated from the tray so that an ice cube formed in the tray can leave the
tray characterized in that the lid is formed as an ice cube tray comprising at
least one ice cube compartment which is formed complementary to the at
least one ice cube compartment of the tray.

A fifth invention relates to an ice cube producing unit comprising a tray
formed as an ice cube tray having at least one ice cube compartment, a lid
which is suitable for being mounted on the tray to seal contents of the at least
one ice cube compartment inside said at least one ice cube compartment, a
displacing mechanism connecting the tray and the lid and having two

positions: a closed position where the lid is held in a position where it abuts
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the tray and an open position where the lid is held in a position where it is
separated from the tray so that an ice cube formed in the tray can leave the
tray characterized in that the ice cube producing unit further comprises a
flexible sealing element which seals the gap between the lid and the tray in
both the open and closed positions and further comprises a resealable
opening to allow ice cubes formed in the ice cube producing unit to leave the
ice cube producing unit via the resealable opening.

In this specification, the lid is held in place in both the open and the closed
positions. According to the current specification this should be understood
such that the unit itself holds the lid in the specified position. It is not
necessary for a user to manually hold the lid in the specified position.

It should be noted that in some of the claims and in parts of the description
where two or more ice cube compartments are described, the phrase
“‘individually sealed” is used to describe how the ice cube compartments are
sealed. According to this specification this should be understood as meaning
that one ice cube compartment should be individually sealed with respect to
an adjacent ice cube compartment. The lid should therefore seal up against a
divider between adjacent ice cube compartments. It should however, be
noted that air/water channels located in the divider to allow water flow
between adjacent ice cube compartments should be allowed. The limitation
should be in that when the ice cube tray is sealed by the lid, the ice cube tray
can be arranged in any position in a freezer without enough ice forming in the
area between adjacent ice cubes which would make it difficult to break

adjacent ice cubes away from each other in the unit in a controlled manner.

While the person skilled in the art should understand this definition, some
more precise definitions are provided here which might be used if necessary.
One definition is that the total cross sectional area of the air/water channels

in the divider should be less than 20%, less than 15%, less than 10% or less



WO 2020/104698 PCT/EP2019/082332

10

15

20

25

30

15

than 5% of the total surface area of the divider of the ice cube compartment
in which the air/water channels are located. Furthermore, it should be noted
that in certain cases a single large channel is formed in the divider between
adjacent ice cube compartments while in other cases, two or more separate
air or water channels could be arranged in the divider between adjacent ice

cube compartments.

It should be emphasized that the term "comprises/comprising/comprised of"
when used in this specification is taken to specify the presence of stated
features, integers, steps or components but does not preclude the presence
or addition of one or more other features, integers, steps, components or

groups thereof.
It should also be noted that where the claims and/or the description refer to
an orientation, for example vertical or horizontal, the orientation of the unit

shown in figure 1 and 2 should be used to understand the meaning.

Brief description of the drawings

In the following, the invention will be described in greater detail with
reference to embodiments shown by the enclosed figures. It should be
emphasized that the embodiments shown are used for example purposes

only and should not be used to limit the scope of the invention.

Figure 1 shows a perspective first embodiment of an ice cube producing unit

according to the current invention in a closed position.

Figure 2 shows a perspective view of the ice cube producing unit of figure 1

in an open position.
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Figure 3, 5, 7 and 9 show front, top, bottom and side views of the ice cube
producing unit of figure 1 in a closed position. It should be noted that front
and rear views are the same and that left and right side views are the same,
hence only a front and one side view have been shown here.

Figure 4, 6, 8 and 10 show front, top, bottom and side views of the ice cube
producing unit of figure 1 in an open position. It should be noted that front
and rear views are the same and that left and right side views are the same,
hence only a front and one side view have been shown here.

Figure 11 shows a cross section through the ice cube producing unit of figure
1 in its closed position.

Figure 12 shows a cross section through the ice cube producing unit of figure
1 in the open position. Figure 12 also shows ice cubes in cross section.

Figure 13 shows a perspective exploded view of the ice cube producing unit

of figure 1 in a closed position.

Figure 14 shows a perspective view of four ice cube producing units as
shown in figure 1, stacked on top of each other.

Figure 15 shows a side view of the stack of four ice cube producing units as
shown in figure 14.

Figure 16 shows a very schematically drawn front view of a second

embodiment of an ice cube producing unit according to the invention.

Figure 17 shows a side view of the second embodiment of an ice cube

producing unit shown in figure 16 in an open position.
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Figure 18 shows a side view of the second embodiment of an ice cube

producing unit shown in figure 16, in a closed position.

Figure 19 shows a very schematically drawn front view of a third embodiment

of an ice cube producing unit according to the invention.

Figure 20 shows a very schematically drawn cross sectional side view of

another example of an ice cube producing unit in an open position.

Figure 21 shows the ice cube producing unit of figure 20 in an closed

position.

Figure 22 shows a schematic example of a first example of a displacing

mechanism comprising a bi-stable element.

Figure 23 shows a schematic example of a second example of a displacing

mechanism comprising a bi-stable element.

Figure 24 shows a schematic example of a third example of a displacing

mechanism comprising a bi-stable element.

Detailed description of the embodiments

The ice cube producing unit 1, shown in figures 1-15 is a first embodiment of
an ice cube producing unit according to the current invention. It should be
noted that the unit shown in the figures is an early prototype and changes

can be expected in a final unit which is ready for production.

The unit 1 comprises a first ice cube tray 2 (hidden in figures 1 + 2) and a
second ice cube tray 4. Each ice cube tray is formed with a number of ice

cube compartments 3a,3b,3c,5a,5b,5¢ separated by horizontal and vertical
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dividing walls 7,9. In the example embodiment 1 shown in figures 1-15, each

ice cube tray has 18 ice cube compartments 3,5.

The two ice cube trays are formed as mirror images of each other and when
the two trays 2,4 are pressed together, they form a number of common ice
cube compartments 3a+5a,3b+5b,3c+5c. In the example embodiment of
figures 1-15, there are a total of 18 common ice cube compartments, which
means that 18 ice cubes are formed. It can be seen that the actual ice cubes
13 formed by the unit showing in figures 1-15, are formed in the common ice
cube compartments formed between the two trays. Hence, each ice cube
compartment of each tray, forms half of an ice cube 13 of the unit.

In the terminology of the claims of the current specification, one of the trays is
considered a lid and the other is considered a tray in order to achieve a
broader scope of protection. It should be clear to the person skilled in the art,
that a construction could be imagined with a single ice cube tray and a simple
lid, where the lid is formed as an essentially planar element and the ice cube

compartments are arranged in the tray alone.

The unit further comprises a frame element 6 and two bi-stable elements
8,10. In respect to the claims, the combination of the frame element and the
two bi-stable elements can be considered to be a displacing mechanism. In
this embodiment, there are two bi-stable elements working together.
However, it should be clear to the person skilled in the art that in another
embodiment (not shown) a unit could be imagined with a single tray, a simple
lid and a single bi-stable element arranged between the lid and the tray to

form a displacing mechanism.

In one end of the frame element 6, an opening 12 is formed which can be
closed by a closure element 14. The frame element is formed asymmetrically

around its horizontal axis such that the upper portion which comprises the
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opening is considerably wider than the bottom portion. In this way, the total
volume enclosed by the unit in the closed position is reduced, while still
allowing rather large ice cubes to leave the unit when in the open position.

The unit also comprises two handle elements 16,18. A first handle element
16 is connected to the first tray 2 and a second handle element connected to
the second tray 4. In the current embodiment, the handle portion is
connected to either side of the trays along the short dimension of the trays.
However, in another embodiment (not shown), the handle portion could be
connected along the long dimension of the tray. For example, when looking
at figures 1 and 2, the handle element could be connected to the middle
column of the ice cube trays and to the second from the top and the second
from the bottom row of the ice cube trays. In this way, it is easier to pull out
the top and bottom of the trays when frozen. The placement of the handle
portion can be optimized based on the design of the bi-stable elements. For
example, if the bi-stable elements are stiffest along the vertical sides of the
unit, then placing the handle as shown in the figures could be a good
solution. However, if the bi-stable elements are uniform along the entire
periphery, then the vertical placement as described above, could be more
advantageous. It is also clear, that the stiffness of the bi-stable elements
around the periphery can also be tuned to work well with the handle

placement.

As can be seen by comparing figures 1,3,5,7,9,11 with corresponding figures
2,4,6,8,10,12, the unit has two positions, a closed position shown in figures
1,3,5,7,9,11 and an open position shown in figures 2,4,6,8,10,12. In the
closed position, the two trays are pressed in against each other to form
individual ice cube compartments 3a+5a, 3b+5b,3c+5c between the two
trays. In the open position, the two trays are pulled apart to allow the ice
cubes 13 formed in the ice cube compartments to fall out of the trays. As can

be seen especially well in figures 11 and 12, in the open position, the
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minimum distance D1 between the two trays is greater than the maximum
dimension D2 of the ice cubes. This ensures that when the trays are pulled
apart, the ice cubes 13, with a maximum dimension D2, can easily pass
between the two trays to fall out through the opening when the unit is opened
and shaken. In another embodiment (not shown), the dimension D1, can be
made just slightly larger than the dimension D3 from the inside surface of the
first tray 2 to the inside surface of the second tray 4 along a vector which is
perpendicular to the plane of the first tray 2. In this case, if the ice cubes
rotate slightly in the unit during exit, they will bind, but eventually and with
enough shaking they will come out. The optimal expansion between the open
and closed positions will be a compromise between allowing the ice cubes to
easily fall out, and reducing the size as much as possible.

From figure 11, it can be seen that in the closed position, the lid and the tray
have a small gap 30 between the border 32 of the lid and the border 34 of the
tray. In this way, water and air can flow between the lid and the tray during
filling to spread the water or other liquid between the lid and the tray.

In the current invention, the frame element 6, and the trays 2, 4 are all made
of an injection moulded plastic material (in one example PP) which has a
certain stiffness to ensure the structural integrity of the unit. However, the
stiffness is also chosen to allow the unit to be twisted slightly by a normal
human user. This allows the ice bridges connecting adjacent ice cubes to be
broken in a controlled manner and to allow the ice cubes to be released from
the trays when it is desired to remove the ice cubes from the unit. If the unit is
too stiff, then it will be difficult to twist the unit. It is currently believed that a
certain amount of flexibility needs to be incorporated into the design to allow
the user to twist the unit to free the ice cubes and break that ice bridges.

The bi-stable elements 8,10 are formed as TPE strips which join the trays to

the frame element. In the current embodiment, the bi-stable elements are
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formed from a TPE with shore hardness of 50. However, other shore
hardnesses could also be imagined. By making the bi-stable element thicker,
a softer shore hardness could be used. By making the bi-stable element
thinner, a harder shore hardness could be used. By optimizing the cross
sectional thickness and form of the bi-stable elements at different locations

around the periphery, different shore hardnesses could be used.

A releasable connecting portion 20, 22 is formed along one edge of the bi-
stable elements to allow the bi-stable elements 8,10 to releasably connect to
the side edges 21,23 of the frame element 6. The bi-stable elements are in
this embodiment permanently connected to the periphery of the trays. In this
example, the bi-stable elements are overmoulded onto the trays in a two
stage moulding operation. The tray is injection moulded in a first moulding
operation and then the tray is inserted into a second mould after which the
material of the bi-stable elements is injected into the second mould such that
the material of the bi-stable elements over moulds onto the material of the

trays. However other forms of manufacturing technique could also be used.

In one embodiment, the connecting portion could also be injection moulded
from a stiffer plastic material, for example PP. In this case, the connecting
portion and the tray can be injection moulded in a first operation and then
inserted into a mould after which the bi-stable element is overmoulded onto

both the connecting portion and the tray.

The fact that the trays can be removed from the frame element allows the
unit to be opened up and cleaned in an easy manner. However, it could also
be imagined that a lower cost embodiment could be manufactured where the
bi-stable elements, the ice cube trays and the frame element were all
permanently connected. In this case, it would be more difficult to clean the
inside of the unit, but the price and complexity could also decrease. This

could therefore allow the manufacture of a disposable unit, where the unit
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could be used a certain number of times, after which it could be disposed. In
one embodiment, the different elements could be permanently glued
together. For example, the bi-stable elements could be glued to a frame
element. Detachable gripping portions as shown in the figures which are
strong enough to hold the unit together during normal use while still allowing
for easy disassembly will need to be made a certain strength and design.
This could increase the material costs and manufacturing complexity. Gluing
the elements together might be a simpler manufacturing operation. In another
example, the frame element could be designed as two separate elements

which are glued together after moulding.

From figures 14 and 15, it can be seen that the units are arranged to allow
stacking of the units on top of each other. This is useful when storing in a
freezer. In order to reduce the stacking height of the units, the units are
formed with an opening arranged at one side which is larger than the
thickness of the units when in the closed position. In this way, the stacking
height is kept to a minimum while still allowing larger sized ice cubes to leave
out through the opening. Due to the asymmetric arrangement of the opening,
the units are stacked in alternating directions. Furthermore, as can be seen
from figures 14 and 15, the outer surfaces of the ice cube trays 2,4 are
formed complementary to each other in the closed position of the units to
allow efficient stacking.

In the embodiment shown in figures1-15, the outer surfaces of the ice cube
trays are formed to visually show the shape of the ice cubes. However, it is
clear to the person skilled in the art, that the outer surfaces could be formed
in many different ways. In one embodiment, the outer surface is filled out so
that it is planar. In this case, the unit will have flat sides which will look
visually attractive. In one embodiment, a planar sheet is mounted on the
outer surface of the ice cube trays and which is formed complementary to the

outer surface of the gripping elements 20,22. In this way, the planar sheet
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forms a form of cover element which covers the trays. The planar sheet could

be provided with finger openings, to allow the trays to be pulled apart.

Figures 16-18 shows some different schematic views of a second
embodiment of an ice cube producing unit according to some aspects of the
current invention. In this embodiment, the unit 100 comprises a first tray 102
and a second tray 104 formed as a mirror image of the first tray. The two
trays are held apart from each other in the open position of the unit as shown
in figures 16 and 17 by two bi-stable elements 106 mounted to the top and
bottom of the trays and two bi-stable elements 108 mounted to the sides of
the trays. In this example, the bi-stable elements do not extend all the way
around the periphery of the unit, but are only arranged at the top and bottom
and sides of the unit. A frame element 110 again extends around the entire
periphery of the unit to provide stiffness to the structure and to provide
support for the bi-stable elements. As in the previous embodiment, an
opening is formed in the rim portion to allow the ice cubes to exit the unit. In
the terminology of the claims, the frame element with the bi-stable elements
can be considered as a displacing mechanism. The bi-stable elements again
comprises bi-stable strips 112, 114. In this example, since the bi-stable strips
do not extend all the way around the periphery, it is possible to assembly the
unit instead of co-injecting or co-moulding the different elements directly
together. For example a groove could be formed on the edges of the trays in

to which an edge of the bi-stable element could be inserted.

In this example, since the bi-stable elements do not extend around the entire
periphery of the unit, the unit is not entirely sealed in the closed position or in
the open position. In another embodiment, not shown, a separate container
could be arranged around the entire structure, for example, an elastic bag
like structure could be provided which seals the contents of the unit inside the
plastic bag. The plastic bag could be arranged as an elastic material which

pressed tightly around the unit when closed and stretches when opened.
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In order to ensure that the two trays join properly together, in the closed
position, the two trays are provided with guiding elements in the form of
tapered protrusions 116 on one tray and tapered recesses 118 on the other
tray. When the trays are pressed towards each other, the protrusions engage
with the recesses and ensure properly alignment. This is just one simple
embodiment of guiding means and other options could be imagined by the
person skilled in the art. For example a pin and slot arrangement could be
provided.

In the above disclosed embodiments, the opening for filling the unit and for
emptying the unit is provided in the frame element of the unit. This is a good
position for both filling and emptying. However, by placing it in the end, the
thickness at the end needs to be increased to allow the ice cubes to leave
the unit. This makes an asymmetric construction necessary, or results in
wasted space. Another option is to put a small filling opening in an upper
portion of the frame element and an emptying opening in the body of the tray.
In this case, one of the ice cube compartments in one of the trays could be
replaced with a resealable opening.

In figure 19, a third embodiment 200 of an ice cube producing unit according
to the current invention is disclosed. In this case, a flexible plastic strip
element 202 formed as a bi-stable element is arranged around the entire
periphery of the lid and the tray, as with the embodiment of figures 1-15.
Furthermore, as with figures 1-15, the unit 200 also comprises a frame
element 204. In this way, the gap between the lid 206 and the tray is
completely sealed by the bi-stable element 202 and the frame element 204.
However, instead of having a uniform thickness, the strip 202 is arranged
with differing thicknesses along the periphery of the lid 206. In the sections
marked with 208, the thickness of the strip is greater than the sections

marked with 210. In this way, the thicker sections 208 are stiffer and more
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resistant to deformation than the thinner sections 210. The thicker sections
208 will provide a strong bi-stable effect while the thinner sections 210 will
provide less of a bi-stable effect, while still providing a sealing effect.
Especially by reducing the stiffness at the corners, the motion of the trays
can be effected.

In figure 20 and 21 a fourth example 300 of an ice cube producing unit is
shown. This example is not covered by the current claims 1-10, but is an
example of one of the other inventions disclosed in this specification. In this
case, there is no bi-stable element holding the two trays 302, 304 away from
each other in the open position or together in the closed position. Rather, a
linkage mechanism 306 is used to hold the trays together in the closed
position (figure 21) and away from each other in the open position (figure 20).
The linkage 306 is shown very schematically, however, it is maintained that
the person skilled in the art could provide a mechanism which would work.

An elastic sealing element 308 is provided between the two trays. In the open
position, the elastic sealing element is stretched and in the closed position,
the elastic sealing element is pulled together and is loose. Depending on the
material used for the sealing element, it could be imagined that the sealing
element is slightly stretched in the closed position and more stretched in the

open position. This would provide a more uniform appearance.

In this embodiment 300, instead of using a bi-stable element as both the
displacing mechanism and a sealing mechanism as in the embodiment of
figures 1-15, in this embodiment, the sealing effect and the displacing effect
are separated into two separate elements, a sealing element 308 and a
displacing mechanism 306.

Figure 22 shows an example 400 of a displacing mechanism comprising a bi-

stable element. This example is similar to the construction of the bi-stable



WO 2020/104698 PCT/EP2019/082332

10

15

20

25

30

26

elements of figures 1-15. The mechanism comprises a portion of a frame
element 402, a portion of a tray 404 and a bi-stable element 406. The bi-
stable element is in the form of a bendable plastic strip. The bendable plastic
strip is connected to the frame element and the tray via a hinge element 408.
When the tray is in the upper position, the bi-stable element is stable and the
tray is held in this position. When the tray is pushed downwards as shown by
the middle position, then the bi-stable element is deformed and force is
required to push it into this position. When the bi-stable element released, it
will try to move into a stable position. If the tray has been pushed far enough
down, then the bi-stable element will try to get into the lower position. If the
tray has not been pushed far enough down, then the bi-stable element will try
to get into the upper position. In either case, when the tray is in the upper or
lower position, it holds its position stably and force is required to displace it

from its position.

It can be noted that in the example of figure 22, the tray is constrained to
move up and down and not side to side. This is an important feature for some
bi-stable elements. In the example of figure 22, if the tray were free to move
sideways, then the bi-stable effect would not be present. Hence, in certain
types of bi-stable mechanism, similar to the one of figure 22 (and figure 23
and figure 24), it is necessary to constrain the trays from moving side to side.
One way of doing this is to arrange the bi-stable element around the entire
periphery of the tray and lid. Another way of doing this is to have some form
of guidance mechanism which controls the motion of the trays with respect to
each other. Another way of doing this is to arrange bi-stable elements at the
sides of the trays and then a hinge member at the top and bottom of the trays

to prevent sideways motion.

Figure 23 shows another schematic example where instead of two hinges,
the bi-stable element itself is formed with bendable ends or as a uniform
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bending structure which deforms when moving from the upper to the lower

position.

Figure 24 shows another schematic example where instead of a bendable
element, the bi-stable element is in the form of a spring which is compressed

during the motion from the upper to the lower position.

Other forms of bi-stable elements can also be imagined.

In figures 22-24, the motion of the tray upwards and downwards is identical
about the connection point to the frame element. However, in other cases,
the bi-stable element could be arranged to allow the tray to move more
upwardly than downwardly. In other cases, the ice cube producing unit could
be arranged such that when the unit is in the closed position, the lid and the
trays abut each other, without allowing the bi-stable elements to completely
reach a stable position. In this case, the bi-stable elements can provide a
force which presses the lid and the tray together. This can be used to

increase the sealing ability of the interface between the lid and the tray.

It is to be noted that the figures and the above description have shown the
example embodiments in a simple and schematic manner. Many of the
specific mechanical details have not been shown since the person skilled in
the art should be familiar with these details and they would just unnecessarily
complicate this description. For example, the specific materials used and the
specific production techniques have not been described in detail since it is
maintained that the person skilled in the art would be able to find suitable
materials and suitable processes to manufacture the container according to

the current invention.
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Claims

An ice cube producing unit (1) comprising:

a. atray (4) formed as an ice cube tray having at least one ice cube
compartment (5),

b. a lid (2) which is suitable for being mounted on the tray (4) to seal
contents of the at least one ice cube compartment (5) inside said at
least one ice cube compartment (5),

c. a displacing mechanism (6, 8, 10) connecting the tray (4) and the
lid (2) and having two positions:

i. a closed position (figure 11) where the lid (2) is held in a
position where it abuts the tray (4) and

ii. an open position (figure 12) where the lid (2) is held in a
position where it is separated from the tray (4) so that an ice
cube (13) formed in the tray (4) can leave the tray (4)

d. characterized in that the displacing mechanism comprises a first
bi-stable element (8, 10) arranged between the lid (2) and the tray
(4), said first bi-stable element having a first stable state (figure 11)
when the tray and the lid are in the closed position and a second
stable state (figure 12) when the tray and lid are in the open
position.

An ice cube producing unit according to claim 1, characterized in that the
vector difference D between the vector A which connects the centre of
mass of the lid and the centre of mass of the tray in the closed position
and the vector B which connects the centre of mass of the lid and the
centre of mass of the tray in the open position comprises a major
component which is perpendicular to the plane of the lid.

An ice cube producing unit according to any one of claims 1 to 2,

characterized in that the displacing mechanism further comprises a
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second bi-stable element (10) arranged between the lid and the tray, said
second bi-stable element having a first stable state (figure 11) when the
tray and the lid are in the closed position and a second stable state (figure
12) when the tray and lid are in the open position.

. An ice cube producing unit according to claim 3, characterized in that the

first and second bi-stable elements (8,10) are arranged in series between
the lid (2) and the tray (4).

. An ice cube producing unit according to claim 3 or 4, characterized in

that the displacing mechanism further comprises a frame element (6)
arranged to extend around the periphery of the tray (4) and the lid (2),
said first bi-stable element (8) being arranged between the frame element
(6) and the lid (2) and said second bi-stable element (10) being arranged
between the frame element (6) and the tray (4).

. An ice cube producing unit according to claim 5, characterized in that

frame element (6) is arranged between the tray (4) and the lid (2).

. An ice cube producing unit according to any one of claims 1 to 6,

characterized in that the first and/or second bi-stable element extend(s)
around the entire periphery of the lid and/or the tray.

. An ice cube producing unit according to claim 7, characterized in that an

outer edge of the lid and an outer edge of the tray are arranged spaced
apart from each other in the open position to form a space between the
tray and the lid and in that the first and/or second bi-stable element (8,10)
are arranged to contribute to seal the space between the lid and the tray
both in the open and the closed positions.
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9. An ice cube producing unit (1) according to any one of claims 1 to 8,

characterized in that the lid (2) is also formed as an ice cube tray, the lid
(2) and the tray (4) both having at least one ice cube compartment (3,5)
and that in the closed position the lid (2) and the tray (4) are pressed
together to define at least one common ice cube compartment (3+5) and
that in the open position, the lid and the tray are separated to allow an ice
cube (13) formed in the at least one common ice cube compartment (3+5)
to pass between the lid (2) and the tray (4).

10.An ice cube producing unit (100) according to any one of claims 1 to 9,

characterized in that the lid and the tray are formed with complementary
guide means (116,118) to ensure that the lid is oriented correctly with
regards to the tray in the closed position.

11.An ice cube producing unit according to any one of claims 1 to 10,

characterized in that the ice cube producing unit comprises at least two
ice cube compartments and in that the lid and the tray of the ice cube
producing unit are arranged such that in the closed position of the unit,
each of said at least two ice cube compartments is individually sealed.

12.An ice cube producing unit (1) according to claim 11, characterized in

that the lid (2) and the tray (4) are arranged such that in the closed
position of the unit there is a gap (30) between the tray (4) and the lid (2)
at the border (32,34) between at least two adjacent ice cube
compartments (2a,2b,5a,5b) to allow contents of the ice cube producing

unit to move between the at least two ice cube compartments.

13. An ice cube producing unit comprising a tray and a lid, said tray being

formed as an ice cube tray having at least one ice cube compartment,
said ice cube producing unit having a closed position where the lid is

connected to the tray along a sealing interface which seals the peripheral
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area of contact between the ice cube tray and the lid, said sealing

interface being arranged such that the stiffness of the sealing interface is

lower than the stiffness of the lid and the tray.

14.An ice cube producing unit comprising

a.

a tray formed as an ice cube tray having at least one ice cube

compartment,

a lid which is suitable for being mounted on the tray to seal

contents of the at least one ice cube compartment inside said at

least one ice cube compartment,

a displacing mechanism connecting the tray and the lid and having

two positions:

i. a closed position where the lid is held in a position where it
abuts the tray and

ii. an open position where the lid is held in a position where it is
separated from the tray so that an ice cube formed in the tray
can leave the tray

. characterized in that said ice cube producing unit comprises a

resealable opening, said resealable opening having a minimum
area which is greater than the maximum cross sectional area of the
ice cube compartment along a plane which is perpendicular to the
lid when the displacing mechanism is in its closed position such
that an ice cube released from the ice cube compartment can exit
through the resealable opening.

15.An ice cube producing unit according to claim 14, characterized in that

the resealable opening is circular and has a diameter which is greater

than the maximum distance from the inside surface of the tray to the

inside surface of the lid along a vector which is perpendicular to the plane

of the lid in the closed position of the displacing mechanism.
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16.An ice cube producing unit comprising

a.

a tray formed as an ice cube tray having at least one ice cube

compartment,

a lid which is suitable for being mounted on the tray to seal

contents of the at least one ice cube compartment inside said at

least one ice cube compartment,

a displacing mechanism connecting the tray and the lid and having

two positions:

i. a closed position where the lid is held in a position where it
abuts the tray and

ii. an open position where the lid is held in a position where it is
separated from the tray so that an ice cube formed in the tray
can leave the tray

. characterized in that the lid is formed as an ice cube tray

comprising at least one ice cube compartment which is formed
complementary to the at least one ice cube compartment of the

tray.

17.An ice cube producing unit comprising

5
C.

10
d

15
20 a.
b.
25 C.

30

a tray formed as an ice cube tray having at least one ice cube

compartment,

a lid which is suitable for being mounted on the tray to seal

contents of the at least one ice cube compartment inside said at

least one ice cube compartment,

a displacing mechanism connecting the tray and the lid and having

two positions:

i. a closed position where the lid is held in a position where it
abuts the tray and

ii. an open position where the lid is held in a position where it is
separated from the tray so that an ice cube formed in the tray

can leave the tray
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d. characterized in that the ice cube producing unit further comprises

a flexible sealing element which seals a space between the lid and

the tray in both the open and closed positions and in that the ice

cube producing unit further comprises a resealable opening to

5 allow ice cubes formed in the ice cube producing unit to leave the

ice cube producing unit via the resealable opening.
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