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(54) Flip closure for sealing a container

(57) A flip closure (10) for sealing a container com-
prises:
- a first part (12) with an outer circumferential first sealing
element (22), and
- a second part (14) with an outer circumferential second
sealing element (24),
- the first part (12) connected to the second part (14) by
a hinge (16) which allows rotational movement of one of

the two parts (12,14) around an axis (17) into an open or
a closed position of the flip closure (10), the first sealing
element (22) providing, in the closed position, a form-fit
with the second sealing element (24),
- the second sealing element (24) being divided into a
hinge region (26) and a non-hinge region (28), and hav-
ing, in said non-hinge region, a height (30) greater than
the height in the hinge region.
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Description

FIELD OF THE INVENTION

[0001] In a first aspect, a flip closure for sealing a con-
tainer is provided. The flip closure comprises a first part
with an outer circumferential first sealing element, and a
second part with an outer circumferential second sealing
element. The first part is connected to the second part
by a hinge which allows rotational movement of one of
the two parts around an axis into an open or a closed
position of the flip closure. The second sealing element
is divided into a hinge region and a non-hinge region,
wherein in the hinge region a height of the second sealing
element is adapted to the rotational movement of one of
the two parts around the axis. Furthermore, the first seal-
ing element which in the closed position engages with
the second sealing element provides a form-fit. In a sec-
ond aspect, a container having a flip closure is provided.

BACKGROUND OF THE INVENTION

[0002] Containers with flip closures have found use in
a variety of applications. For example, they can be used
for storing and preserving products such as viscous flu-
ids, like hairstyling or hair care products. For instance,
styling gels and hair conditioners are usually stored in
jars having a product discharge opening or a mouth with
a defined diameter in order to enable a user to manually
remove the product from the container by e.g. inserting
fingers into the opening or mouth to spread the product
onto the fingertips.
[0003] Containers and closures for sealing containers
have to meet a number of requirements, for instance, the
container, i.e. the closure has to be easy to open and
close as well as to be easy in terms of handling in general.
Moreover, quantitative removal of the product from the
container has to be easy which means that the container
must have a suitable shape and size and, in particular,
the mouth of the closure has to provide an opening with
a diameter that is large enough to enable the user to
insert his or her fingers into the container. Further, the
closure should prevent the product from spilling once the
container has been closed.
[0004] In order to prevent leakage and/or spillage of
the product during transport and/or storage the container
is provided with a closure which can be moved into an
open or into a closed, i.e. substantially tightly sealed po-
sition, respectively.
[0005] These closures usually comprise a lid part and
a base part which is mounted onto an opening of the
container.
[0006] Flip closures often further comprise a hinge
connecting the lid part with the base part further allowing
rotational movement of the lid part around an axis.
[0007] In order to provide a substantially tight sealing
of the closure a sealing element, such as a circumferen-
tial sealing lip is usually located between the lid part and

the base part. The sealing element possesses a defined
height which is adapted to the rotational movement of
the lid part.
[0008] US 2009/0314792 A1 discloses a closure de-
vice for a container, especially for a bottle. This closure
device comprises a base element, which can be fastened
on an opening of the container, and a hinged cap, which
is pivotably fastened to the base element, so that the cap
can be moved between a closed and an open setting to
allow a free-flowing medium, in particular, to be dis-
pensed from the bottle. Further, the closure device shows
a dispensing element which comprises close to a dis-
pensing opening at least one sealing lip. The sealing lip
extends inward and downward essentially in a U-shape,
so that, when the cap is closed, the sealing lip interacts
with associated elements of the hinged cap. The sealing
lip is formed with a constant height.
[0009] Commonly known closures are often made of
plastic materials, such as polypropylene by an injection
molding process. However, these plastic materials may
have the disadvantage of potential warping during a cool-
ing period after injection molding and thereby modifying
their initial original shape. This warping-problem occurs
in particular in cases where injection-molded plastic
parts, like the lid part, have bigger dimensions, for exam-
ple lids with a diameter of at least 40 mm. Further, the
lid part of the closure normally shows a slight concavity
and is, thus, not totally flat or planar in shape thereby
contributing to the lack of fit between the lid and base
part. All of this result in a closure with increased leak-
potential as the lid part loses its exact fit with the base
part over a period of time. An increased leak-potential in
turn is likely to complicate handling and logistics of the
packaged product.
[0010] Therefore, there is a need for providing an im-
proved closure for sealing a container, in particular a flip-
style closure, which is capable of providing a tight sealing.
In addition, there is a need for a container provided with
such a closure.

SUMMARY OF THE INVENTION

[0011] In a first aspect, the present invention relates
to a flip closure for sealing a container, the flip closure
comprising:

- a first part with an outer circumferential first sealing
element, and

- a second part with an outer circumferential second
sealing element,

- the first part connected to the second part by a hinge
which allows rotational movement of one of the two
parts around an axis into an open or a closed position
of the flip closure,

- the second sealing element divided into a hinge re-
gion and a non-hinge region, wherein in the hinge
region a height of the second sealing element is
adapted to the rotational movement,
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- the first sealing element which in the closed position
engages with the second sealing element provides
a form-fit,

wherein the second sealing element in the non-hinge re-
gion has a height which is greater than the height in the
hinge region.
[0012] In a second aspect, the invention relates to a
container having a flip closure according to the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0013] According to the invention, a flip closure com-
prises a first and a second part which are joined together
by a hinge, such as a film hinge. With the hinge the first
part is connected to the second part allowing the first part
to be positioned relative to the second part in an open or
closed position by a pivoting, i.e. rotational movement.
The axis of this rotational movement spans in a tangential
direction with respect to the closure along the central part
of the hinge.
[0014] The first part of the closure may be designed
as a lid part or base part and the second part of the closure
may be designed as the complementary base part or lid
part, respectively.
[0015] The flip closure may be attached to a container,
such as a jar. The container is typically used for storing
fluids, like liquids or viscous fluids, for example jells, such
as hair dressings, hairstyling products, hair-care prod-
ucts, like hair conditioners or styling gels.
[0016] To allow the fluid to be manually removed from
the container, one of the two parts of the flip closure as
well as an upper side of the container comprise a mouth
or opening to enable the user to insert his or her fingers
through the mouth/opening of the closure and into the
container to spread the product e.g. onto the fingertips.
The flip closure may be joined with the container by
means of a screw coupling, for example.
[0017] In order to improve the tightness of the closure,
the first and second part of the closure, each comprises
an outer circumferential sealing element. In the closed
position of the closure, the first and second sealing ele-
ment engage and provide a form-fit. The term form-fit as
used herein, means that a relative movement of two
members is blocked in at least one direction by at least
two interlocking walls. In the present context, the two
outer circumferential sealing elements interlock prevent-
ing the closure to be opened without applying force.
[0018] Further, the second sealing element of the sec-
ond part is divided into a hinge and a non-hinge region,
wherein the hinge region is defined as the region in the
vicinity of the hinge. The remainder of the second sealing
element accordingly is defined as the non-hinge region.
[0019] In the hinge region the second sealing element
possesses a height that is adapted to the rotational move-
ment of one of the two parts around the rotational axis.
That means that the height of the sealing element in the

hinge region is sufficient small to allow the other part, i.e.
the other outer circumferential sealing element to perform
the rotational movement around the hinge from the open
to the closed position without being blocked by the other
sealing element.
[0020] According to the invention, drawbacks of flip
closures and, in particular, flip closures made of plastic
materials, have been overcome by providing a second
sealing element which in the non-hinge region has a
height which is greater than the height in the hinge region.
The height of the sealing element in the non-hinge region
is greater than in sealing elements or sealing lips of the
state of the art.
[0021] By providing such a second sealing element,
the overlap of the two interacting and engaging sealing
elements is enlarged. This allows higher production and
product tolerances. Even when a warping-problem oc-
curs the closure provides a substantially fluid-tight seal-
ing of the container. A sealing element is provided which
generates a more robust packaging design. In this way
greater amount of warping can be tolerated without ob-
taining insufficient tightness.
[0022] According to an embodiment of the invention,
the first part of the closure is a lid part and the second
part is a base part. In that case the base part comprises
the advantageously shaped second sealing element.
This may be beneficial, for instance, if a heat sealing film
is placed between the lid part and the base part after
inserting the fluid into the container in order to protect
the product from contamination before first usage. The
risk of damage to the heat sealing film is significantly
decreased as the lid part comprises a sealing element
with regular height instead of a sealing element with an
elongated or extended height which may cut into the heat
sealing film and may cause damage.
[0023] In another embodiment of the present inven-
tion, the first sealing element is a sealing wall and the
second element is a sealing lip. The sealing wall may be
formed as a circumferential sealing ring located perpen-
dicular to an upper face of the lid part and projecting
downward in the direction of the container. In the closed
position, the sealing lip is positioned around the outer
circumference of the sealing wall. The sealing lip is so
shaped that it forms contact with the sealing wall or, al-
ternatively, that it projects into close proximity of the seal-
ing wall.
[0024] In another embodiment of the flip closure, the
second sealing element further comprises a projection
extending into the direction of the first sealing element.
Preferably the second sealing element is a sealing lip
which engages with the sealing wall in the closed posi-
tion. The projection can be formed as a hook and may
contact the outer face of the sealing wall thereby provid-
ing a tight sealing.
[0025] In another embodiment, the flip closure has an
outer diameter of at least 40 mm, preferably of at least
50 mm and more preferably of at least 60 mm. Containers
to be used in conjunction with flip closures having an
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outer diameter of at least 40 mm, preferably of at least
50 mm and more preferably of at least 60 mm may com-
prise an inner volume of about 200 ml to about 300 ml.
Closures of these sizes frequently display warping prob-
lems so that a second sealing element according to the
invention is beneficial.
[0026] In another embodiment of the invention, the
hinge-region and the non-hinge region are connected by
transition regions on each side of the hinge region. That
means that the height of the second sealing element in
the hinge region changes to the height in the non-hinge
region. The path of the rim of the second sealing element
in the transition region can have a number of shapes
which can be described by corresponding mathematical
functions.
[0027] In another embodiment the second sealing el-
ement in the transition region is formed as a linear func-
tion, preferably as a continuously ascending ramp. The
term "ascending ramp" as used herein means any in-
creasing gradient of the rim of the sealing element from
the hinge region to the non-hinge region. The intersection
of the sealing element between the hinge-region and the
ascending ramp as well as the intersection of the sealing
element between the ascending ramp and the non-hinge
region may be shaped in a substantially angled manner.
A second sealing element with a corresponding shape
can be produced in a facile manner.
[0028] In another embodiment the second sealing el-
ement in the transition region can also be formed as a
step function. The term "step function" as defined herein
means any one or a plurality of horizontal platforms which
are connected to each other by a substantially vertical
segment. Thus, the rim of the second sealing element
may describe one or more steps. A second sealing ele-
ment with a corresponding shape can be produced in a
facile manner, as well.
[0029] In another embodiment the second sealing el-
ement in the transition region can also be formed as a
sigmoid function. As used herein, the term "sigmoid func-
tion" means any increasing gradient of the rim of the sec-
ond sealing element wherein the intersection between
the hinge-region and the increasing gradient as well as
the intersection between the increasing gradient and the
non-hinge region may be shaped in a substantially round-
ed manner. A second sealing element with a correspond-
ing shape can be produced in a facile manner, as well.
[0030] In another embodiment of the invention, the ra-
tio of the height of the second sealing element in the
hinge region and the height of the second sealing element
in the non-hinge region is from about 1:1,5 to about 1:3,
preferably about 1:2. A ratio within that range provides
tight sealing characteristics of the closure. In particular,
higher production tolerances of the closure can be toler-
ated resulting in a robust packaging.
[0031] In another embodiment of the invention, in the
closed position of the flip closure the first and the second
sealing element overlap in the non-hinge region at least
about 2 mm, preferably about 3 mm to about 4 mm. Such

an overlap assures tight sealing characteristics.
[0032] In another embodiment, the flip closure is inte-
grally molded. Preferably, the flip closure is molded in
one piece by means of an injection blow-molding proc-
ess. Using an injection blow-molding process a great va-
riety of shapes and forms of the closure can be realized.
Further, by integrally molding the flip closure, a simple
and cost saving manufacturing process is provided.
Moreover, the flip closure may be produced in a two-step-
molding process wherein one of the parts is molded in a
first injection blow-molding process and afterwards the
other corresponding part is molded in a second injection
blow-molding process. By applying a two-step-molding
process two different materials with different colors or
other characteristics, for instance, may be combined.
Furthermore, the sealing lip may also be applied by a
separate injection blow-molding process. In that case,
the sealing lip may consist of another material, for exam-
ple of a thermoplastic elastomer.
[0033] In a further embodiment, the flip closure is made
of a plastic material, preferably of polypropylene. A plas-
tic material typically consists of polymers of high molec-
ular mass, and may contain other substances to improve
performance and/or reduce costs. The polymers are
made from monomers which may be either natural or
synthetic organic compounds. The flip closure is prefer-
ably made of thermoplastics. Thermoplastics are plastics
that do not undergo chemical change in their composition
when heated and can be molded by heat influence; ex-
amples are, polystyrene, polypropylene, polyvinylchlo-
ride and polytetrafluoroethylene. Plastic materials, such
as polypropylene, are advantageous materials as they
provide sufficient mechanical strength to withstand me-
chanical stresses caused, for example, by transportation,
handling and storage under varying temperature and
moisture conditions. Furthermore, flip closures made of
plastic materials, preferably of polypropylene, have a low
net weight and, therefore, permit a reduction in transpor-
tation costs compared to other materials, like metal.
[0034] In another advantageous embodiment, the flip
closure is formed as a snap-lock closure. Preferably, the
hinge structure may have a snap-action biasing force
which maintains the lid in a selected nearly closed or
open position. That means that during the closing proce-
dure the first and second part of the flip closure snap
together until a predefined position has been reached. A
snap-lock closure permits to close and re-open the lid
part of the closure in an easy manner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The invention is described in more detail below
with reference to an illustrative embodiment, wherein:

Fig. 1 shows a perspective view of an embodiment
of the closure according to the invention in an open
position;
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Fig. 2 shows the detail II of Fig. 1; and

Fig. 3 shows a cross-sectional view of the closure of
Fig. 1 in a closed position.

DETAILED DESCRIPTION OF THE INVENTION AS 
SHOWN IN THE EMBODIMENTS OF THE DRAWINGS

[0036] Fig. 1 shows a flip closure 10 for sealing a con-
tainer, e. g. a jar, for storing viscous liquids, like hair care
products, such as hair styling gels or hair conditioners.
The flip closure 10 comprises a lid part 12 and a base
part 14 which are connected via a hinge 16.
[0037] In other words, a hinge 16 joins the base part
14 and the lid part 12 allowing movement of the lid part
12 relative to the base part 14 around a rotational axis
17. The closure 10 can be positioned in an open or closed
setting, depending on the position of the lid part 12 rela-
tive to the base part 14. The hinge 16 is designed as a
film hinge 16 which exercises a snap-action biasing force
that orientates the lid part 12 in an open or in a nearly
closed position.
[0038] The closure 10 has a rounded circumference
and shows an outer diameter of about 85 mm.
[0039] The base part 14 contains a hole 19 with a di-
ameter of about 75 mm. The hole 19 corresponds to an
opening on the upper side of the container. Thus, once
the lid part 12 has been moved in the open position, it is
possible for a user to insert his or her fingers into the
container in order to spread the product contained therein
onto the fingers.
[0040] An inner surface 18 of the base part 14 has a
screw thread 20 corresponding to a screw thread formed
on an outer surface of the container allowing the closure
10 to be screwed onto the container.
[0041] In order to provide a tight sealing of the contain-
er, both, the lid part 12 as well as the base part 14 com-
prise outer circumferential sealing elements 22, 24. The
sealing element 22 of the lid part 12 is formed as a sealing
wall 22 and the sealing element 24 of the base part 14
is formed as a sealing lip 24. In the closed position of the
closure 10 the sealing wall 22 of the lid part 12 engages
with the sealing lip 24 of the base part 14 and provides
a form-fit.
[0042] The sealing lip 24 is divided into a hinge region
26 and a non-hinge region 28. The hinge region 26 is
defined as a section of the perimeter of the sealing lip 24
in the vicinity of the hinge 16, whereas the remainder of
the perimeter is defined as the non-hinge region 28.
[0043] The height 30 of the sealing lip 24 in the hinge-
region 26 is adapted to the design of the hinge 16, namely
to the rotational movement of the lid part 12 around the
rotational axis 17. The height 30 of the sealing lip 24 in
the hinge region 26 is lower than that of the sealing lip
24 in the non-hinge region 28 thereby providing sufficient
space for the relative movement of the sealing wall 22 of
the lid part 12 in the course of opening and closing op-
erations of the closure 10.

[0044] The closure 10 is made of a plastic material,
namely of polypropylene by an injection molding process.
In order to avoid tightness problems caused by warping
effects frequently observed with molded plastic parts, the
height 30 of the sealing lip 24 in the non-hinge region 28
is greater than the height in the hinge region 26. The ratio
of the height of the sealing lip 24 in the hinge region and
the height of the sealing lip 24 the non-hinge region is
from about 1:1,5 to about 1:3, in particular about 1:2. This
facilitates a greater overlap between sealing wall 22 and
sealing lip 14 once the lid part 12 has been moved into
the closed position. The overlap between the sealing wall
22 and the sealing lip 24 in the non-hinge region 28 is at
least about 2 mm to about 4 mm. Due to the longer path
of contact between the sealing wall 22 and the sealing
lip 24 a bigger range of lid part warping can be tolerated
without creating a tightness problem. Thus, tightness
characteristics of the closure are improved, and, more-
over, higher production tolerances of the closure 10 can
be accepted. Compared to closures of the state of the
art a more robust flip closure 10 is provided.
[0045] Further, the sealing lip 24 has an undercut 32
on the opposite side of the hinge region 26. The undercut
32 comprises a catching mechanism which securely
locks the lid part 12 in the closed position.
[0046] Fig. 2 shows an enlarged view of the detail II of
the sealing lip 24. As can be seen in Fig. 1 and 2, the
hinge region 26 and the non-hinge region 28 are con-
nected by transition regions 34 on each side of the hinge
region 26. The sealing lip 24 in the transition region 34
is formed as a sigmoid function. The sigmoid function
comprises an increasing gradient 36 wherein the inter-
section 38 between the hinge-region 26 and the increas-
ing gradient 36 as well as the intersection 38 between
the increasing gradient 36 and the non-hinge region 28
is shaped in a substantially rounded manner. However,
the sealing lip 24 in the transition region 34 may also be
formed as a linear function, like a continuously ascending
ramp, as a step function or as a semicircular arch, for
example.
[0047] Fig. 3 shows a cross-sectional view of the flip
closure 10 of Fig. 1 in the closed position. The lid part 12
further comprises a ring 40 at the outside circumference
of the lid part 12. The ring 40 forms a closing-off structure.
The base part 14 further comprises a ring 42 at the out-
side circumference of the lid part 12 which forms a cor-
responding closing-off structure. The ring 40 projects into
the direction of the base part 14, whereas the ring 42
projects into the direction of the lid part 12. Once the lid
part 12 has been closed, the ring 40 of the lid part 12
dips into a gap between the inner surface of the ring 42
and the outer surface of the sealing lip 24. The sealing
wall 22 rests against the inner surface of the sealing lip 24.
[0048] The sealing lip 24 comprises a projection 44,
namely a hook 44, which extends into the direction of the
sealing wall 22. The hook 44 engages with the sealing
wall 22 by pushing against its outer surface thereby pro-
viding a tight sealing.
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[0049] The dimensions and values disclosed herein
are not to be understood as being strictly limited to the
exact numerical values recited. Instead, unless other-
wise specified, each such dimension is intended to mean
both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension dis-
closed as "40 mm" is intended to mean "about 40 mm".
[0050] List of reference signs:

10 flip closure

12 first part, lid part

14 second part, base part

16 hinge, film hinge

17 pivot axis

18 inner surface of the base part

19 hole

20 screw thread

22 sealing element of the lid part, sealing wall

24 sealing element of the base part, sealing lip

26 hinge region

28 non-hinge region

30 height of the sealing lip

32 undercut

34 transition region

36 increasing gradient

38 intersection

40 ring of the lid part

42 ring of the base part

44 projection, hook

Claims

1. A flip closure (10) for sealing a container, the flip
closure (10) comprising:

- a first part (12) with an outer circumferential
first sealing element (22), and
- a second part (14) with an outer circumferential

second sealing element (24),
- the first part (12) connected to the second part
(14) by a hinge (16) which allows rotational
movement of one of the two parts (12, 14)
around an axis into an open or a closed position
of the flip closure (10),
- the second sealing element (24) divided into a
hinge region (26) and a non-hinge region (28),
wherein in the hinge region (26) a height (30) of
the second sealing element (24) is adapted to
the rotational movement,
- the first sealing element (22) which in the
closed position engages with the second sealing
element (24) provides a form-fit,
characterized in that
the second sealing element (24) in the non-
hinge region (28) has a height (30) which is
greater than the height (30) in the hinge region
(26).

2. A flip closure (10) according to claim 1,
wherein the first part (12) is a lid part (12) and the
second part (14) is a base part (14).

3. A flip closure (10) according to claim 1 or 2,
wherein the first sealing element (22) is a sealing
wall (22) and the second sealing element (24) is a
sealing lip (24).

4. A flip closure (10) according to any of the preceding
claims,
wherein the second sealing element (24) comprises
a projection (44) extending into the direction of the
first sealing element (22) in the closed position.

5. A flip closure (10) according to any of the preceding
claims,
wherein said flip closure (10) has a diameter of at
least 40 mm, preferably of at least 50 mm, more pref-
erably of at least 60 mm.

6. A flip closure (10) according to any of the preceding
claims,
wherein the hinge region (26) and the non-hinge re-
gion (28) are connected by transition regions (34) on
each side of the hinge region (26).

7. A flip closure (10) according to claim 6,
wherein the second sealing element (24) in the tran-
sition region (34) is formed as a linear function, pref-
erably as a continuously ascending ramp.

8. A flip closure (10) according to claim 6,
wherein the second sealing element (24) in the tran-
sition region (34) is formed as a step function.

9. A flip closure (10) according to claim 6,
wherein the second sealing element (24) in the tran-
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sition region (34) is formed as a sigmoid function.

10. A flip closure (10) according to any of the preceding
claims,
wherein the ratio of the height (30) of the second
sealing element (24) in the hinge region (26) and the
height (30) of the second sealing element (24) in the
non-hinge region (28) is from about 1:1,5 to about
1:3, preferably about 1:2.

11. A flip closure (10) according to any of the preceding
claims,
wherein in the closed position of the flip closure (10)
the first and the second sealing element (22, 24)
overlap in the non-hinge region (28) at least about 2
mm, preferably about 3 mm to about 4 mm.

12. A flip closure (10) according to any of the preceding
claims,
wherein the flip closure (10) is integrally molded.

13. A flip closure (10) according to any of the preceding
claims,
wherein the flip closure (10) is made of a plastic ma-
terial, preferably of polypropylene.

14. A flip closure (10) according to any of the preceding
claims,
wherein the flip closure (10) is formed as a snap-lock
closure.

15. A container having a flip closure (10) according to
any of the preceding claims.
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