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(57) Abstract: The present invention relates to a refrigerator (1) comprising a refrigeration compartment accessible by way of open -
ing a rotatable flap (4) connected to the inner walls of the refrigeration compartment by a flap connection device. More particularly,
the present invention proposes a refrigerator (1) having an interior refrigeration cabin (2) enclosed by a heat-insulating housing and a
refrigeration cabin door, the refrigeration cabin (2) comprising at least one inner compartment (13) having a flap (4) closing the out -
er side thereof, the flap (4) being in mechanical communication with two flap mounting devices (3) in a rotatably supported manner.
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Description
REFRIGERATOR PROVIDED WITH A FLAP CONNECTION MECHANISM

[0001]

[0002]

[0003]

[0004]

[0005]

The present invention relates to a refrigerator having a refrigeration
compartment accessible by way of opening a rotatable flap connected to
the inner walls of the refrigeration compartment by a flap connection
device.

A refrigerator has a plurality of shelves and containers for preserving food
items. In order for providing ease of access, refrigerator compartments are
generally covered by a rotatable flap by which different predetermined
operational positions thereof are possible. The rotatable flap
conventionally opens and closes through rotational movement around a
connection unit attached to the inner wall of the refrigerator.

It is to be noted that such connection units may cause loss of usable inner
space depending on their structural features as well as their position
relative to the surface of the refrigerator wall. For example, if the flap
mounting device has a structural depth over the wall surface, this may
result in loss of the shelf space.

A more prominent issue in regards to the stabilizing of the flap in different
operation positions necessitates a structurally robust design to withstand
regular use during a prolonged period of time, i.e. the lifetime of the
product. To this end, the flap mounting mechanism is expected to
stationarily support the flap in opened positions, i.e. it should carry the
weight of the same when it is opened by way of preventing rotational
movement of a positioning pin by itself in a definite manner. Therefore, the
flap and the flap mounting device are basically expected to interact in such
a way to afford stable positioning of the flap during prolonged use.

A prior art publication in the technical field of the present invention may be
referred to as EP2295901, disclosing a container having a body, and a flap
tiltable around a rotational axis, where a spring element i.e. compression
spring, is clamped between contact points at a disk and an inner frame of
a side wall and provided for loading the flap with pulling force. A latch
mechanism is activated by closing the flap and has two guiding slots, and

a pin is movable in the slots, where the guiding slots are pressed against
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each other by the force of the spring element. The pin is engaged into the
slots in a direction parallel to the axis, where the flap is coupled with a
rotary motion damper.

The present invention provides that the flap is rotatably attached to a pair
of flap mounting devices so as to support at least two operational
positions. Each operational position is supported by two separately locked
positioning pins whereby a more stable opened position is obtainable. The
stability of the opened position during which the flap itself is carried by two
opposite flap mounting devices is particularly advantageously ensured by
the structural cooperation of the flap mounting devices by double-point
locked connections with the flap. Further, the fact that the flap mounting
devices are embedded within the lateral walls of the refrigerator body
enables a space saving installation of the flap.

The flap mounting device according to the invention additionally affords a
mechanically more compact structure involving a substantially reduced
number of interacting members, thereby ensuring a lowered overall
manufacturing cost compared to prior art mechanisms, while at the same
time not compromising stability.

The present invention provides a refrigerator with improved flap mounting
devices and an associated flap as defined by the characterizing features in
Claim 1 and subsequent Claims.

Primary object of the present invention is hence to provide a refrigerator
with improved flap mounting devices by which the flap’s operation is made
more reliable with accurate and stable positioning of the flaps.

The present invention proposes a refrigerator with a rotatable flap having a
pair of oppositely extending axle pins insertable into axle pin receiving
holes of the flap mounting devices disposed on the opposite lateral walls
of the refrigerator cabin. Each flap mounting device has two locking cap
receiving holes around the axle pin receiving hole such that two locking
caps at each side of the flap are separately receivable into one of the two
locking cap receiving holes, each of the locking cap receiving holes
defining two separate positions for each locking cap.

The two locking cap receiving holes surround the axle pin receiving hole
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so as to form a diametrically interrupted circular path in the form of
bean-shaped cavities. Two pairs of first and second position slots are
formed within the two locking cap receiving holes in a sequentially
disposed manner. The first position slots are positioned 180 degrees apart
from each other just like the second position slots. The first and second
position slots are disposed at two extremities of the locking cap receiving
holes.

Each locking cap passes through a flexibly deformable position transition
zone between first and second position slots during opening and closing of
the flap.

Accompanying drawings are given solely for the purpose of exemplifying a
refrigerator with flap mounting devices whose advantages over prior art
were outlined above and will be explained in brief hereinafter.

The drawings are not meant to delimit the scope of protection as identified
in the claims nor should they be referred to alone in an effort to interpret
the scope identified in the claims without recourse to the technical
disclosure in the description of the present invention.

Fig. 1 demonstrates a general perspective view of an inner compartment
inside a refrigerator according to the present invention.

Fig. 2 demonstrates a general perspective view of a flap to cover the inner
compartment inside the refrigerator according to the present invention.
Fig. 3a demonstrates a general perspective view of the inner compartment
while the flap is in half-open position and Fig. 3b demonstrates the flap in
fully open position according to the present invention.

Fig. 4 demonstrates a general perspective view of the flap mounting
device according to the present invention.

The following numerals are assigned to different part numbers used in the
detailed description:

1. Refrigerator

Refrigerator cabin

Flap mounting device

Flap

o kM~ w DN

Locking cap receiving hole
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6. Axle pin receiving hole

7. Locking cap

8. Axle pin

9. Shelf

10. First position slot

11. Second position slot

12. Position transition zone

13. Inner compartment

The present invention relates to a refrigerator (1) comprising one or more
refrigeration compartments in the form of storage divisions with shelves
(9). The refrigerator (1) may also comprise a certain number of divisions
such as for instance a freezer compartment adapted to be covered by a
flap (4) closing the outer front side thereof. The flaps (4) are typically
configured to be opened by rotating around a rotation axis in parallel to the
rear wall as well as the base of the refrigerator (1). A flap (4) according to
the invention is opened to be rotated upwards in the manner to be
supported by two opposite flap mounting devices (3) as will be delineated
hereinafter.

The flap (4) of the invention is adapted to communicate with the inner
lateral walls of the refrigeration cabin (2) through the flap mounting devices
(3) which are fixedly installed into corresponding cavities of the refrigerator
cabin’s (2) inner lateral walls in a manner to fixedly support and carry the
flap (4) in a plurality of operational positions.

The refrigerator’s (1) inner compartment (13) flaps (4) can be rotatably
opened and closed relative to the refrigerator cabin (2) in the manner that
a pair of axle pins (8) of the flap (4) is oppositely introduced into axle pin
receiving holes (6) of the flap mounting devices (3).

The flap mounting devices (3) further have locking cap receiving holes (5)
providing connection with locking caps (7) while the axle pins (8) remain
pivotally rotatable in the axle pin receiving holes (6). Each flap mounting
device’s (3) locking cap receiving holes (5) have a pair of first and a
second position slots (10, 11) such that while the first position slots (10)

are positioned 180 degrees apart from each other around the axle pin
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receiving hole (6), the second position slots (11) are also positioned 180
degrees apart from each other around the axle pin receiving hole (6).
Each locking cap receiving hole (5) is in the form a bean-shaped cavity
with the first and second position slots (10, 11) at the extremities thereof.
Two locking cap receiving holes (5) therefore surround the axle pin
receiving hole (6) around which two pairs of first and second position slots
(10, 11) are formed one after another in a sequential manner.

In the initial closed position of the flap (4), two locking caps (7) arranged
180 degrees apart from each other at two vertically extending sides of an
axle pin (8) are located within the first position slots (10), in which case the
second position slots (11) are empty. Therefore the two locking caps (7) as
well as the associated first position slots (10) are in parallel alignment with
the vertical direction perpendicular to the base of the refrigerator (1) in the
closed position of the flap (4).

During the rotational movement of the flap (4), the locking caps (7) start
displacing inside the locking cap receiving holes (5) in opposite directions;
while one travels upwards from a respective first position slot (10) to the
second position slots (11) of the respective locking cap receiving hole (5),
the other one moves downwards towards the second position slot (11) in
the opposite locking cap receiving hole (5). Two locking caps (7) at each
lateral side of the flap (4) simultaneously move from one slot to another
while the flap (4) is being opened or closed.

While a locking cap (7) in the form of a circular protrusion travels between
two slots, it passes through a position transition zone (12), the largest
dimension of the opening of which is narrower compared to the diameter
of the locking cap (7), therefore the transition between neighboring
position slots of the locking cap receiving hole (5) being made more
difficult. The locking cap (7) flexibly deforms the position transition zone
(12) to settle in the respective position slot it is moved. The flap mounting
devices (3) are therefore made of a plastics material and the amount of
deformation of the position transition zone (12) required to take a locking
cap (7) from one position slot to another is adjusted to prevent reverse

movement of the locking cap (7) by itself. This is especially true in the
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case the open position of the flap (4) is needed to be maintained against
the gravitational force exerted on the same. The flap’s (4) open position is
maintained by the two position transition zones (12) at both sides of the
flap (4) because four locking caps (7) are simultaneously prevented from
changing their position slots.

The usable space of the shelf (9) inside the inner compartment (13) of the
refrigerator (1) is fully maintained due to the placement of the flap
mounting devices (3) inside the wall of the refrigerator cabin (2). The
rotational movement of the flap (4) during its opening and closing is
accomplished in the manner that each position is reliably maintained due
to multiple-point locking by the locking caps (7) at both sides of the flap
(4).

According to the present invention, the fact that the length of the
intermediary opening of the position transition zone (12) in the middle of
the bean-like locking cap receiving hole (5) between two longitudinal
edges thereof is shorter than the diameter of a locking cap (7) provides a
third position where the flap (4) can be fixed in half-open position. This
position is considered particularly advantageous because it prevents
sudden and violent closing of the flap (4).

In a nutshell, the present invention proposes a refrigerator (1) having an
interior refrigeration cabin (2) enclosed by a heat-insulating housing and a
refrigeration cabin door, the refrigeration cabin comprising at least one
inner compartment (13) having a flap (4) closing the outer side thereof, the
flap (4) being in mechanical communication with two flap mounting devices
(3) in a rotatably supported manner.

In one embodiment of the present invention, a pair of axle pins (8) of the
flap (4) are oppositely introduced into axle pin receiving holes (6) of the
flap mounting devices (3). Each flap mounting device (3) has two locking
cap receiving holes (5) each of which simultaneously communicating with
a locking cap (7) of the flap (4) while the axle pin (8) remain pivotally
rotatable in the axle pin receiving hole (6). The two locking cap receiving
holes (5) surround the axle pin receiving hole (6) such that two pairs of first

and second position slots (10, 11) are formed around the axle pin
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receiving hole (6) one after another in a sequentially disposed manner.

In a further embodiment of the present invention, each locking cap
receiving hole (5) have a pair of first and a second position slots (10, 11)
such that the first position slots (10) are positioned 180 degrees apart from
each other around the axle pin receiving hole (6) and the second position
slots (11) are positioned 180 degrees apart from each other around the
axle pin receiving hole (6) as well.

In a further embodiment of the present invention, each locking cap
receiving hole (5) is in the form of a bean-shaped cavity with the first and
second position slots (10, 11) disposed at the extremities thereof.

In a further embodiment of the present invention, the flap (4) is adapted to
communicate with opposite inner lateral wall portions of the refrigeration
cabin (2) through the flap mounting devices (3) which are fixedly
stationarily mountable into wall cavities of the refrigerator cabin (2) to
fixedly support and carry the flap (4) in a plurality of operational positions.
In a further embodiment of the present invention, two locking caps (7)
arranged 180 degrees apart from each other and located within the first
position slots (10) of the locking cap receiving hole (5) are in parallel
alignment with the vertical direction perpendicular to the base of the
refrigerator (1) in the closed position of the flap (4).

In a further embodiment of the present invention, during the opening
movement of the flap (4), the locking caps (7) in the first position slots (10)
of the locking cap receiving hole (5) displace in opposite directions inside
the locking cap receiving holes (5).

In a further embodiment of the present invention, two locking caps (7)
arranged 180 degrees apart from each other and located within the
second position slots (11) of the locking cap receiving hole (5) are in
parallel alignment with the base of the refrigerator (1) in the opened
position of the flap (4).

In a further embodiment of the present invention, two locking caps (7) at
each lateral side of the flap (4) are simultaneously movable between the
first and second position slots (10, 11) in both directions while the flap (4)

is being opened or closed.
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In a further embodiment of the present invention, a locking cap (7) in the
form of a circular protrusion traveling between the first and second position
slots (10, 11) in clockwise or counterclockwise direction, passes through a
flexibly deformable position transition zone (12) thereinbetween.

In a further embodiment of the present invention, the largest dimension of
the opening of the position transition zone (12) is narrower compared to
the diameter of the locking cap (7).

In a further embodiment of the present invention, the flap mounting
devices (3) are made of a plastics material.

In a further embodiment of the present invention, the amount of
deformation of the position transition zone (12) required to take a locking
cap (7) from one position slot to another is substantially adjusted to
prevent reverse movement of the locking cap (7) by itself.

In a further embodiment of the present invention, the flap (4) is fixable in
half-open position.

The present invention proposes a pair of flap mounting devices (3) sturdily
supporting different operational positions of the flap (4). Each operational
position is supported by two separately locked caps at each side whereby
the stability of the opened position during which the flap (4) is carried is
ensured. The flap mounting devices (3) are embedded within the lateral

walls of the refrigerator cabin (2) in a space saving manner.



WO 2017/005314 PCT/EP2015/065508

9/10

Claims

1.

A refrigerator (1) comprising an interior refrigeration cabin (2) enclosed by a
heat-insulating housing and a refrigeration cabin door, the refrigeration cabin
comprising at least one inner compartment (13) having a flap (4) closing the
outer side thereof, the flap (4) being in mechanical communication with two
flap mounting devices (3) in a rotatably supported manner, characterized in
that

- a pair of axle pins (8) of the flap (4) are oppositely introduced into axle pin
receiving holes (6) of the flap mounting devices (3),

- each flap mounting device (3) has two locking cap receiving holes (5) each of
which simultaneously communicating with a locking cap (7) of the flap (4) while
the axle pin (8) remain pivotally rotatable in the axle pin receiving hole (6) and
- the two locking cap receiving holes (5) surround the axle pin receiving hole
(6) such that two pairs of first and second position slots (10, 11) are formed
around the axle pin receiving hole (6) one after another in a sequentially
disposed manner.

A refrigerator (1) as in Claim 1, characterized in that each locking cap receiving
hole (5) have a pair of first and second position slots (10, 11) such that the first
position slots (10) are positioned 180 degrees apart from each other around
the axle pin receiving hole (6) and the second position slots (11) are positioned
180 degrees apart from each other around the axle pin receiving hole (6).

A refrigerator (1) as in Claim 2, characterized in that each locking cap receiving
hole (5) is in the form of a bean-shaped cavity with the first and second
position slots (10, 11) disposed at the extremities thereof.

A refrigerator (1) as in Claim 1, 2 or 3, characterized in that the flap (4) is
adapted to communicate with opposite inner lateral wall portions of the
refrigeration cabin (2) through the flap mounting devices (3) which are fixedly
stationarily mountable into wall cavities of the refrigerator cabin (2) to fixedly
support and carry the flap (4) in a plurality of operational positions.

A refrigerator (1) as in Claim 2 or 3, characterized in that two locking caps (7)
arranged 180 degrees apart from each other and located within the first
position slots (10) of the locking cap receiving hole (5) are in parallel alignment

with the vertical direction perpendicular to the base of the refrigerator (1) in the
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closed position of the flap (4).

A refrigerator (1) as in Claim 5, characterized in that during the opening
movement of the flap (4), the locking caps (7) in the first position slots (10) of
the locking cap receiving hole (5) displace in opposite directions inside the
locking cap receiving holes (5).

A refrigerator (1) as in Claim 2 or 3, characterized in that two locking caps (7)
arranged 180 degrees apart from each other and located within the second
position slots (11) of the locking cap receiving hole (5) are in parallel alignment
with the base of the refrigerator (1) in the opened position of the flap (4).

A refrigerator (1) as in Claim 5, 6 or 7, characterized in that two locking caps
(7) at each lateral side of the flap (4) are simultaneously movable between the
first and second position slots (10, 11) in two directions while the flap (4) is
being opened or closed.

A refrigerator (1) as in Claim 2, 3, 5, 6, 7 or 8, characterized in that a locking
cap (7) in the form of a circular protrusion traveling between the first and
second position slots (10, 11) in clockwise or counterclockwise direction
passes through a flexibly deformable position transition zone (12)
thereinbetween.

A refrigerator (1) as in Claim 9, characterized in that the largest dimension of
the opening of the position transition zone (12) is narrower compared to the
diameter of the locking cap (7).

A refrigerator (1) as in Claim 1, 9 or 10, characterized in that the flap mounting
devices (3) are made of a plastics material.

A refrigerator (1) as in Claim 9, 10 or 11, characterized in that the amount of
deformation of the position transition zone (12) required to take a locking cap
(7) from one position slot to another is substantially adjusted to prevent reverse
movement of the locking cap (7) by itself.

A refrigerator (1) as in Claim 10, characterized in that the flap (4) is fixable in

half-open position.
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