
E
P

A
/E

P
O

/O
E

B
 2

03
1 

10
.2

2

21.06.2023

EP3884220 21.06.2023
 
 
 
 
 ICE CUBE PRODUCING UNIT

Icebreaker International Aps 
Algade 38, 3. 
9000 Aalborg 

DK

 
 
 
 



Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)

(19)
EP

3 
88

4 
22

0
B

1
*EP003884220B1*

(11) EP 3 884 220 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
21.06.2023 Bulletin 2023/25

(21) Application number: 19821003.1

(22) Date of filing: 22.11.2019

(51) International Patent Classification (IPC):
F25C 1/243 (2018.01)

(52) Cooperative Patent Classification (CPC): 
F25C 1/243 

(86) International application number: 
PCT/EP2019/082332

(87) International publication number: 
WO 2020/104698 (28.05.2020 Gazette 2020/22)

(54) ICE CUBE PRODUCING UNIT

EISWÜRFELERZEUGUNGSEINHEIT

UNITÉ DE PRODUCTION DE GLAÇONS

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 22.11.2018 DK PA201800900

(43) Date of publication of application: 
29.09.2021 Bulletin 2021/39

(73) Proprietor: Icebreaker International Aps
9000 Aalborg (DK)

(72) Inventor: JENSEN, Kim
9200 Aalborg SV (DK)

(74) Representative: Guardian 
IP Consulting I/S
Diplomvej, Building 381
2800 Kgs. Lyngby (DK)

(56) References cited:  
EP-A2- 1 074 801 GB-A- 2 405 689
US-A- 2 613 512 US-A- 4 967 995
US-A- 5 397 097 US-A1- 2007 164 192
US-A1- 2011 278 430  



EP 3 884 220 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The current invention relates to an ice cube pro-
ducing 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 mech-
anism connecting the tray and the lid and having two
positions: a closed position where the lid is held in a po-
sition where it abuts the ice cube tray and an open posi-
tion 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.
[0002] 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 ar-
ranged 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 es-
sentially rectangular sides as known in the art, but could
be any other form, for example hearts, stars, spheres,
ovals, etc...
[0003] 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 "hand-
held" 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 in-
vention 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.

Description of related art

[0004] Ice cube trays with lids are well known in the
art. For example: US5188744A, US2613512A,
US5196127A and US4967995A. However prior art sys-
tems 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 documents US
2007/164192, GB 2 405 689 A, EP 1 074 801 A2, US
2011/278430 A1, US 2 613 512 A and US 5 397 097 A
disclose ice cube producing units, too.
[0005] Furthermore, most of the ice cube trays with lids
which are available in the art, are purely designed to en-
able 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.
[0006] Applicant’s own prior filed patent applications
are more relevant and disclose different aspects of hand
held ice cube producing units. Applicant’s own prior pat-

ent 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 ap-
plications 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

[0007] It is therefore an objective of the invention to
provide an ice cube producing unit with a novel displacing
mechanism which has advantages over the prior art.
[0008] A second objective of the invention is to provide
an ice cube producing unit with a more simple displacing
mechanism.
[0009] A third objective of the invention is to provide
an ice cube producing unit which comprises fewer mov-
ing mechanical parts and is cheaper to manufacture than
prior art units.
[0010] These objectives are provided by an ice cube
producing unit according to claim 1. In this way, a very
simple mechanism is provided which is cheap to manu-
facture, 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, etc...
[0011] 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 de-
formed 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 compo-
nents. This is described in more detail with respect to
figures 22-24.
[0012] According to the invention, the tray comprises
at least two ice cube compartments.
[0013] In one embodiment, the tray comprises at least
three ice cube compartments or at least four ice cube
compartments.
[0014] According to the invention, in the closed posi-
tion, the lid abuts the tray to seal contents of the at least
two ice cube compartments inside the at least two ice
cube compartments.
[0015] 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 pro-
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ducing 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.
[0016] In one embodiment, the vector difference D be-
tween 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 per-
pendicular 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.
[0017] 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 perpen-
dicular 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 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.
[0018] According to the invention, the displacing mech-
anism comprises a second bi-stable element arranged
between the lid and the tray, said second bi-stable ele-
ment 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. The first and
second bistable elements are arranged in series between
the lid and the tray.
[0019] According to the invention, the displacing mech-
anism 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 ele-
ment and the tray and said second bi-stable element be-
ing 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 em-
bodiment, 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 ele-
ment is arranged on a second side of the plane of sym-
metry.

[0020] 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-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.
[0021] In one embodiment, the frame element and the
bi-stable elements are co-injected as two steps of an in-
jection 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 mate-
rial of the frame element being injected into the second
mould. In another embodiment, the frame element is in-
jection 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 sec-
ond mould in which the bi stable elements are overmould-
ed 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.
[0022] 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.
[0023] 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 ele-
ments, 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 ele-
ments 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 flexible sealing member which
is less stiff than the bi-stable elements. In one embodi-
ment, the stiffness of the bi-stable elements at the corners
of the tray is less than the stiffness of the bi-stable ele-
ments 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 ele-
ments along the sides of the tray.
[0024] In order to make cleaning easier, in one embod-
iment, 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 em-
bodiment, 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.
[0025] In one embodiment, the first and/or second bi-
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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.
[0026] 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 em-
bodiment, 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 ele-
ment. In one embodiment, the sealing element is made
of silicon, rubber, TPE, or another pliable and/or flexible
and/or elastic material.
[0027] According to the invention, 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.
[0028] In one embodiment, in the closed position, the
ice cube compartment formed in the lid is arranged op-
posite 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 com-
partment in the lid form a shared ice cube compartment
when in the closed position.
[0029] 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 be-
ing arranged to detachably connect to one side edge of
a frame element and the second bi-stable element being
formed with a releaseable connection element along a
side edge of the second bi-stable element which is ar-
ranged 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 embod-
iment, a bi-stable element is overmoulded onto a portion
of the lid and/or the tray.
[0030] 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 manufac-
tured via the same tooling. The lid+first bi-stable element
and the tray+second bi-stable element can then be con-
nected to two opposite side edges of a frame element
and/or to themselves.
[0031] 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 ar-
ranged 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.
[0032] According to the invention, the ice cube produc-
ing 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.
[0033] According to the invention, 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 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.
[0034] 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 ac-
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cessible edge whereby the lid and/or the tray can be
pulled away from the tray and/or lid.
[0035] The above discussion has disclosed a number
of embodiments related to a first invention. However, the
current specification further comprises additional non-
claimed examples which could form the basis of one or
more divisional applications.
[0036] 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 non-claimed ex-
amples 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.
[0037] A second, non-claimed example 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 hav-
ing 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 stiff-
ness of the sealing interface is lower than the stiffness
of the lid and the tray.
[0038] In prior art type ice cube trays which are provid-
ed 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. Dur-
ing 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 rath-
er 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.
[0039] Via this second, non-claimed example, the con-
cept 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.
[0040] A third, non-claimed example 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 wherein said ice cube producing unit com-
prises a resealable opening, said resealable opening
having a minimum area which is greater than the maxi-
mum 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.
[0041] 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 mech-
anism 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.
[0042] The closed position of the displacing mecha-
nism, the outer surface of the tray is formed complemen-
tary 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.
[0043] 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. The resealable opening is arranged to encircle the
lid and the tray.
[0044] The frame element is arranged to encircle the
periphery of the lid and the tray. The periphery of the
frame element is arranged complementary to the periph-
ery of the lid and/or the tray.
[0045] 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
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.
[0046] A fourth, non-claimed example 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 wherein the lid is formed as an ice cube
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tray comprising at least one ice cube compartment which
is formed complementary to the at least one ice cube
compartment of the tray.
[0047] A fifth, non-claimed example 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 wherein 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 open-
ing.
[0048] 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.
[0049] 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 "individ-
ually sealed" is used to describe how the ice cube com-
partments are sealed. According to this specification this
should be understood as meaning that one ice cube com-
partment 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 com-
partments. It should however, be noted that air/water
channels located in the divider to allow water flow be-
tween adjacent ice cube compartments should be al-
lowed. 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.
[0050] While the person skilled in the art should under-
stand 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 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.

[0051] It should be emphasized that the term "compris-
es/comprising/comprised of" when used in this specifi-
cation 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, inte-
gers, steps, components or groups thereof.
[0052] 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

[0053] 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 in-
vention in a closed position.
Figure 2 shows a perspective view of the ice cube
producing unit of figure 1 in an open position.
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 posi-
tion.
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 nd, non-claimed example of an ice cube
producing unit.
Figure 17 shows a side view of the second, non-
claimed example of an ice cube producing unit
shown in figure 16 in an open position.
Figure 18 shows a side view of the second, non-
claimed example of an ice cube producing unit
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shown in figure 16, in a closed position.
Figure 19 shows a very schematically drawn front
view of an 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 ex-
ample 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 ex-
ample of a displacing mechanism comprising a bi-
stable element.

Detailed description of the embodiments and of certain 
non-claimed examples

[0054] 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.
[0055] The unit 1 comprises a first ice cube tray 2 (hid-
den in figures 1 + 2) and a second ice cube tray 4. Each
ice cube tray is formed with a number of ice cube com-
partments 3a,3b,3c,5a,5b,5c separated by horizontal
and vertical dividing walls 7,9. In the example embodi-
ment 1 shown in figures 1-15, each ice cube tray has 18
ice cube compartments 3,5.
[0056] 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 com-
mon 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.
[0057] 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.
[0058] 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.
[0059] 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 com-
prises the 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.
[0060] 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 em-
bodiment (not shown), the handle portion could be con-
nected 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 ex-
ample, if the bi-stable elements are stiffest along the ver-
tical 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.
[0061] 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 fig-
ures 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 minimum distance D1 between the two trays is great-
er 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 embod-
iment (not shown), the dimension D1, can be made just
slightly larger than the dimension D3 from the inside sur-
face 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
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be a compromise between allowing the ice cubes to eas-
ily fall out, and reducing the size as much as possible.
[0062] 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 be-
tween the lid and the tray.
[0063] 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. How-
ever, 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.
[0064] 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 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, dif-
ferent shore hardnesses could be used.
[0065] 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 manufac-
turing technique could also be used.
[0066] In one embodiment, the connecting portion
could also be injection moulded from a stiffer plastic ma-
terial, 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.
[0067] 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 manu-

factured 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 de-
crease. This could therefore allow the manufacture of a
disposable unit, where the unit could be used a certain
number of times, after which it could be disposed. In one
embodiment, the different elements could be permanent-
ly 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 al-
lowing for easy disassembly will need to be made a cer-
tain strength and design. This could increase the material
costs and manufacturing complexity. Gluing the ele-
ments together might be a simpler manufacturing oper-
ation. In another example, the frame element could be
designed as two separate elements which are glued to-
gether after moulding.
[0068] 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 min-
imum while still allowing larger sized ice cubes to leave
out through the opening. Due to the asymmetric arrange-
ment 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 posi-
tion of the units to allow efficient stacking.
[0069] 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 grip-
ping elements 20,22. In this way, the planar sheet forms
a form of cover element which covers the trays. The pla-
nar sheet could be provided with finger openings, to allow
the trays to be pulled apart.
[0070] 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
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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 di-
rectly 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.
[0071] 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 sep-
arate 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.
[0072] 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 prop-
erly 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.
[0073] In the above disclosed embodiments, the open-
ing 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 re-
placed with a resealable opening.
[0074] In figure 19, an embodiment 200 of an ice cube
producing unit according to the current invention is dis-
closed. 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 em-
bodiment 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 thick-
nesses 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 resistant to deformation
than the thinner sections 210. The thicker sections 208
will provide a strong bi-stable effect while the thinner sec-
tions 210 will provide less of a bi-stable effect, while still
providing a sealing effect. Especially by reducing the stiff-
ness at the corners, the motion of the trays can be ef-
fected.
[0075] 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, but is an example of one
of the other non-claimed examples disclosed in this spec-
ification. 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 link-
age 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 per-
son skilled in the art could provide a mechanism which
would work.
[0076] An elastic sealing element 308 is provided be-
tween the two trays. In the open position, the elastic seal-
ing 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.
[0077] In this non-claimed example 300, instead of us-
ing a bi-stable element as both the displacing mechanism
and a sealing mechanism as in the embodiment of figures
1-15, the sealing effect and the displacing effect are sep-
arated into two separate elements, a sealing element 308
and a displacing mechanism 306.
[0078] Figure 22 shows an example 400 of a displacing
mechanism comprising a bi-stable element. This exam-
ple is similar to the construction of the bi-stable 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 de-
formed 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
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is in the upper or lower position, it holds its position stably
and force is required to displace it from its position.
[0079] 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 mech-
anism, similar to the one of figure 22 (and figure 23 and
figure 24), it is necessary to constrain the trays from mov-
ing 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.
[0080] 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 bending
structure which deforms when moving from the upper to
the lower position.
[0081] Figure 24 shows another schematic example
where instead of a bendable element, the bi-stable ele-
ment is in the form of a spring which is compressed during
the motion from the upper to the lower position.
[0082] Other forms of bi-stable elements can also be
imagined.
[0083] 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 ele-
ments 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.
[0084] It is to be noted that the figures and the above
description have shown the example embodiments and
certain non-claimed examples 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 unnec-
essarily complicate this description. For example, the
specific materials used and the specific production tech-
niques have not been described in detail since it is main-
tained that the person skilled in the art would be able to
find suitable materials and suitable processes to manu-
facture the container according to the current invention.

Claims

1. An ice cube producing unit (1) comprising:

a. a tray (4) formed as an ice cube tray having
at least two ice cube compartments (5),
b. a lid (2) which is suitable for being mounted
on the tray (4) to seal contents of the at least
two ice cube compartments (5) inside said at
least two ice cube compartments (5),
c. a displacing mechanism (6, 8, 10) connecting
the tray (4) and the lid (2) and having two posi-
tions:

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 mecha-
nism comprises a first bi-stable element (8) ar-
ranged between the lid (2) and the tray (4), said
first bi-stable element having a first stable state
when the tray and the lid are in the closed posi-
tion and a second stable state when the tray and
lid are in the open position,
e. in that the displacing mechanism further com-
prises a second bi-stable element (10) 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,
f. in that the first and second bi-stable elements
(8,10) are arranged in series between the lid (2)
and the tray (4),
g. in that the displacing mechanism further com-
prises 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 ar-
ranged 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),
h. in that the lid (2) is also formed as an ice cube
tray, the lid (2) and the tray (4) both having at
least two ice cube compartments (3,5) and that
in the closed position the lid (2) and the tray (4)
are pressed together to define at least two com-
mon ice cube compartments (3,5) and that in
the open position, the lid and the tray are sepa-
rated to allow ice cubes (13) formed in the at
least two common ice cube compartments (3,5)
to pass between the lid (2) and the tray (4),
i. in that the lid and the tray of the ice cube pro-
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ducing unit are arranged such that in the closed
position of the unit, each of said at least two ice
cube compartments is individually sealed and
optionally
j. 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 adja-
cent ice cube compartments (3a, 3b, 5a, 5b) to
allow contents of the ice cube producing unit to
move between the at least two ice cube com-
partments.

2. An ice cube producing unit according to claim 1,
characterized in that the vector difference D be-
tween 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.

3. An ice cube producing unit according to claim 1 or
2, characterized in that frame element (6) is ar-
ranged between the tray (4) and the lid (2).

4. An ice cube producing unit according to any one of
claims 1 to 3, characterized in that the first and/or
second bi-stable element extend(s) around the en-
tire periphery of the lid and/or the tray.

5. An ice cube producing unit according to claim 4,
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.

6. An ice cube producing unit (100) according to any
one of claims 1 to 5, 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 posi-
tion.

7. An ice cube producing unit (1) according to any one
of claims 1 to 6, characterized in that the frame
comprises 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.

8. An ice cube producing unit (1) according to any one
of claims 1 to 7, characterized in that a bi-stable
element (8,10) is over-moulded onto a portion of the
lid and/or the tray.

9. An ice cube producing unit (1) according to any one
of claims 1 to 8, characterized in that the lid and
first bi-stable element are formed identically to the
tray and second bi-stable element.

10. An ice cube producing unit (1) according to any one
of claims 1 to 9, characterized in that the ice cube
producing unit further comprises a handle portion
connected to the lid or the tray.

11. An ice cube producing unit (1) according to claim 10,
characterized in that 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.

12. An ice cube producing unit according to claim 11,
characterized in that 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.

Patentansprüche

1. Eiswürfelproduzierende Einheit (1), umfassend:

a. eine als Eiswürfelschale gebildete Schale (4)
mit mindestens zwei Eiswürfelfächern (5)
b. einen Deckel (2), der geeignet ist, auf der
Schale (4) montiert zu werden, um Inhalte der
mindestens zwei Eiswürfelfächer (5) innerhalb
der mindestens zwei Eiswürfelfächer (5) abzu-
dichten,
c. einen Verschiebemechanismus (6, 8, 10), der
die Schale (4) und den Deckel (2) verbindet und
zwei Positionen aufweist:

i. eine geschlossene Position (Figur 11), in
der der Deckel (2) in einer Position gehalten
wird, in der er an der Schale (4) anliegt und
ii. eine offene Position (Figur 12), in der der
Deckel (2) in einer Position gehalten wird,
in der er von der Schale (4) getrennt ist, so-
dass ein in der Schale (4) gebildeter Eis-
würfel (13) die Schale (4) verlassen kann

d. dadurch gekennzeichnet, dass der Ver-
schiebemechanismus ein erstes bistabiles Ele-
ment (8) umfasst, das zwischen dem Deckel (2)
und der Schale (4) angeordnet ist, wobei das
erste bistabile Element einen ersten stabilen Zu-
stand, wenn die Schale und der Deckel in der
geschlossenen Position vorliegen, und einen
zweiten stabilen Zustand aufweist, wenn die
Schale und der Deckel in der offenen Position
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vorliegen,
e. dadurch, dass der Verschiebemechanismus
weiter ein zweites bistabiles Element (10) um-
fasst, das zwischen dem Deckel und der Schale
angeordnet ist, wobei das zweite bistabile Ele-
ment einen ersten stabilen Zustand, wenn die
Schale und der Deckel in der geschlossenen Po-
sition vorliegen, und einen zweiten stabilen Zu-
stand aufweist, wenn die Schale und der Deckel
in der offenen Position vorliegen,
f. dadurch, dass das erste und zweite bistabile
Element (8,10) zwischen dem Deckel (2) und
der Schale (4) in Reihe angeordnet sind,
g. dadurch, dass der Verschiebemechanismus
weiter ein Rahmenelement (6) umfasst, ange-
ordnet, um sich um den Umfang der Schale (4)
und des Deckels (2) herum zu erstrecken, wobei
das erste bistabile Element (8) zwischen dem
Rahmenelement (6) und dem Deckel (2) ange-
ordnet ist und das zweite bistabile Element (10)
zwischen dem Rahmenelement (6) und der
Schale (4) angeordnet ist,
h. dadurch, dass der Deckel (2) auch als eine
Eiswürfelschale gebildet ist, wobei der Deckel
(2) und die Schale (4) beide mindestens zwei
Eiswürfelfächer (3,5) aufweisen, und dass in der
geschlossenen Position der Deckel (2) und die
Schale (4) zusammengedrückt werden, um min-
destens zwei gemeinsame Eiswürfelfächer
(3,5) zu definieren, und dass in der offenen Po-
sition der Deckel und die Schale getrennt sind,
um in den mindestens zwei gemeinsamen Eis-
würfelfächern (3,5) gebildeten Eiswürfeln (13)
zu ermöglichen, zwischen dem Deckel (2) und
der Schale (4) zu passieren,
i. dadurch, dass der Deckel und die Schale der
eiswürfelproduzierenden Einheit so angeordnet
sind, dass in der geschlossenen Position der
Einheit jedes der mindestens zwei Eiswürfelfä-
cher individuell abgedichtet ist und optional
j. dadurch, dass der Deckel (2) und die Schale
(4) so angeordnet sind, dass es in der geschlos-
senen Position der Einheit zwischen der Schale
(4) und dem Deckel (2) am Rand (32,34) zwi-
schen mindestens zwei benachbarten Eiswür-
felfächern (3a, 3b, 5a, 5b) einen Spalt (30) gibt,
um Inhalten der eiswürfelproduzierenden Ein-
heit zu ermöglichen, sich zwischen den mindes-
tens zwei Eiswürfelfächern zu bewegen.

2. Eiswürfelproduzierende Einheit nach Anspruch 1,
dadurch gekennzeichnet, dass die Vektordiffe-
renz D zwischen dem Vektor A, der den Massenmit-
telpunkt des Deckels und den Massenmittelpunkt
der Schale in der geschlossenen Position verbindet,
und dem Vektor B, der den Massenmittelpunkt des
Deckels und den Massenmittelpunkt der Schale in
der offenen Position verbindet, eine Hauptkompo-

nente umfasst, die senkrecht zu der Ebene des De-
ckels ist.

3. Eiswürfelproduzierende Einheit nach Anspruch 1
oder 2, dadurch gekennzeichnet, dass Rahmen-
element (6) zwischen der Schale (4) und dem Deckel
(2) angeordnet ist.

4. Eiswürfelproduzierende Einheit nach einem der An-
sprüche 1 bis 3, dadurch gekennzeichnet, dass
sich das erste und/oder zweite bistabile Element um
den gesamten Umfang des Deckels und/oder der
Schale herum erstreckt/erstrecken.

5. Eiswürfelproduzierende Einheit nach Anspruch 4,
dadurch gekennzeichnet, dass eine Außenkante
des Deckels und eine Außenkante der Schale in der
offenen Position voneinander beabstandet angeord-
net sind, um einen Raum zwischen der Schale und
dem Deckel zu bilden, und dadurch, dass das erste
und/oder zweite bistabile Element (8,10) angeordnet
sind, um dazu beizutragen, den Raum zwischen dem
Deckel und der Schale sowohl in der offenen als
auch der geschlossenen Position abzudichten.

6. Eiswürfelproduzierende Einheit (100) nach einem
der Ansprüche 1 bis 5, dadurch gekennzeichnet,
dass der Deckel und die Schale mit komplementä-
ren Führungsmitteln (116,118) gebildet sind, um si-
cherzustellen, dass der Deckel in der geschlossenen
Position in Bezug auf die Schale korrekt ausgerichtet
ist.

7. Eiswürfelproduzierende Einheit (1) nach einem der
Ansprüche 1 bis 6, dadurch gekennzeichnet, dass
der Rahmen eine wiederabdichtbare Öffnung um-
fasst, durch die flüssiges Wasser in die eiswürfel-
produzierende Einheit gegossen und gefrorene Eis-
würfel aus der Einheit herausgeschüttelt werden
können.

8. Eiswürfelproduzierende Einheit (1) nach einem der
Ansprüche 1 bis 7, dadurch gekennzeichnet, dass
ein bistabiles Element (8,10) auf einem Abschnitt
des Deckels und/oder der Schale aufgeformt ist.

9. Eiswürfelproduzierende Einheit (1) nach einem der
Ansprüche 1 bis 8, dadurch gekennzeichnet, dass
der Deckel und das erste bistabile Element mit der
Schale und dem zweiten bistabilen Element iden-
tisch gebildet sind.

10. Eiswürfelproduzierende Einheit (1) nach einem der
Ansprüche 1 bis 9, dadurch gekennzeichnet, dass
die eiswürfelproduzierende Einheit weiter einen Grif-
fabschnitt umfasst, der mit dem Deckel oder der
Schale verbunden ist.
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11. Eiswürfelproduzierende Einheit (1) nach Anspruch
10, dadurch gekennzeichnet, dass der Griffab-
schnitt mindestens zwei Befestigungspunkte an den
Deckel oder die Schale umfasst, wobei die zwei Be-
festigungspunkte entlang eines Vektors, der parallel
zu der Ebene des Deckels ist, voneinander versetzt
sind.

12. Eiswürfelproduzierende Einheit nach Anspruch 11,
dadurch gekennzeichnet, dass der Deckel eine
Länge und eine Breite aufweist, wobei die Länge grö-
ßer ist als die Breite, wobei der die Befestigungs-
punkte verbindende Vektor eine Hauptkomponente
aufweist, die parallel zu der Länge angeordnet ist.

Revendications

1. Unité de production de glaçons (1) comprenant :

a. un bac (4) formé comme un bac à glaçons
présentant au moins deux compartiments à gla-
çons (5),
b. un couvercle (2) qui est apte à être monté sur
le bac (4) pour sceller le contenu des au moins
deux compartiments à glaçons (5) à l’intérieur
desdits au moins deux compartiments à glaçons
(5),
c. un mécanisme de déplacement (6, 8, 10) re-
liant le bac (4) et le couvercle (2) et présentant
deux positions :

i. une position fermée (figure 11) où le cou-
vercle (2) est maintenu dans une position
où il vient en butée contre le bac (4) et
ii. une position ouverte (figure 12) où le cou-
vercle (2) est maintenu dans une position
où il est séparé du bac (4) de sorte qu’un
glaçon (13) formé dans le bac (4) puisse
sortir du bac (4),

d. caractérisé en ce que le mécanisme de dé-
placement comprend un premier élément bista-
ble (8) agencé entre le couvercle (2) et le bac
(4), ledit premier élément bistable présentant un
premier état stable lorsque le bac et le couvercle
sont en position fermée et un second état stable
lorsque le bac et le couvercle sont en position
ouverte,
e. en ce que le mécanisme de déplacement
comprend en outre un second élément bistable
(10) agencé entre le couvercle et le bac, ledit
second élément bistable présentant un premier
état stable lorsque le bac et le couvercle sont
en position fermée et un second état stable lors-
que le bac et le couvercle sont en position ouver-
te,
f. en ce que les premier et second éléments

bistables (8, 10) sont agencés en série entre le
couvercle (2) et le bac (4),
g. en ce que le mécanisme de déplacement
comprend en outre un élément de cadre (6)
agencé pour s’étendre autour de la périphérie
du bac (4) et du couvercle (2), ledit premier élé-
ment bistable (8) étant agencé entre l’élément
de cadre (6) et le couvercle (2) et ledit second
élément bistable (10) étant agencés entre l’élé-
ment de cadre (6) et le bac (4),
h. en ce que le couvercle (2) est également for-
mé comme un bac à glaçons, le couvercle (2)
et le bac (4) présentant tous deux au moins deux
compartiments à glaçons (3, 5) et en ce que,
en position fermée, le couvercle (2) et le bac (4)
sont pressés ensemble pour définir au moins
deux compartiments à glaçons communs (3, 5)
et en ce que, en position ouverte, le couvercle
et le bac sont séparés pour permettre à des gla-
çons (13) formés dans les au moins deux com-
partiments à glaçons communs (3,5) de passer
entre le couvercle (2) et le bac (4),
i. en ce que le couvercle et le bac de l’unité de
production de glaçons sont agencés de sorte
que dans la position fermée de l’unité, chacun
desdits au moins deux compartiments à glaçons
est individuellement scellé et éventuellement
j. en ce que le couvercle (2) et le bac (4) sont
agencés de sorte que dans la position fermée
de l’unité, il y ait un interstice (30) entre le bac
(4) et le couvercle (2) au niveau de la bordure
(32, 34) entre au moins deux compartiments à
glaçons adjacents (3a, 3b, 5a, 5b) pour permet-
tre au contenu de l’unité de production de gla-
çons de se déplacer entre les au moins deux
compartiments à glaçons.

2. Unité de production de glaçons selon la revendica-
tion 1, caractérisée en ce que la différence vecto-
rielle D entre le vecteur A qui relie le centre de masse
du couvercle et le centre de masse du bac en position
fermée et le vecteur B qui relie le centre de masse
du couvercle et le centre de masse du bac en position
ouverte comprend une composante majeure qui est
perpendiculaire au plan du couvercle.

3. Unité de production de glaçons selon la revendica-
tion 1 ou 2, caractérisée en ce que l’élément de
cadre (6) est agencé entre le bac (4) et le couvercle
(2).

4. Unité de production de glaçons selon l’une quelcon-
que des revendications 1 à 3, caractérisée en ce
que les premier et/ou second éléments bistables
s’étendent autour de toute la périphérie du couvercle
et/ou du bac.

5. Unité de production de glaçons selon la revendica-
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tion 4, caractérisée en ce qu’un bord extérieur du
couvercle et un bord extérieur du bac sont agencés
espacés l’un de l’autre en position ouverte pour for-
mer un espace entre le bac et le couvercle et en ce
que les premier et/ou second éléments bistables (8,
10) sont agencés pour contribuer à sceller l’espace
entre le couvercle et le bac à la fois en positions
ouverte et fermée.

6. Unité de production de glaçons (100) selon l’une
quelconque des revendications 1 à 5, caractérisée
en ce que le couvercle et le bac sont formés avec
des moyens de guidage complémentaires (116, 118)
pour assurer que le couvercle est orienté correcte-
ment par rapport au bac en position fermée.

7. Unité de production de glaçons (1) selon l’une quel-
conque des revendications 1 à 6, caractérisée en
ce que le cadre comprend une ouverture refermable
à travers laquelle de l’eau liquide peut être versée
dans l’unité de production de glaçons et des glaçons
congelés peuvent être secoués hors de l’unité.

8. Unité de production de glaçons (1) selon l’une quel-
conque des revendications 1 à 7, caractérisée en
ce qu’un élément bistable (8, 10) est surmoulé sur
une partie du couvercle et/ou du bac.

9. Unité de production de glaçons (1) selon l’une quel-
conque des revendications 1 à 8, caractérisée en
ce que le couvercle et le premier élément bistable
sont formés de manière identique au bac et au se-
cond élément bistable.

10. Unité de production de glaçons (1) selon l’une quel-
conque des revendications 1 à 9, caractérisée en
ce que l’unité de production de glaçons comprend
en outre une partie de préhension reliée au couver-
cle ou au bac.

11. Unité de production de glaçons (1) selon la revendi-
cation 10, caractérisée en ce que la portion de pré-
hension comprend au moins deux points de fixation
au couvercle ou au bac, lesdits deux points de fixa-
tion étant décalés l’un de l’autre selon un vecteur qui
est parallèle au plan du couvercle.

12. Unité de production de glaçons selon la revendica-
tion 11, caractérisée en ce que le couvercle pré-
sente une longueur et une largeur, ladite longueur
étant supérieure à ladite largeur, ledit vecteur reliant
lesdits points de fixation présentant une composante
majeure qui est agencée parallèlement à ladite lon-
gueur.
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