
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).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

69
8 

32
5

B
1

TEPZZ 698¥ 5B_T
(11) EP 2 698 325 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
17.12.2014 Bulletin 2014/51

(21) Application number: 13190195.1

(22) Date of filing: 07.09.2011

(51) Int Cl.:
B65D 47/08 (2006.01)

(54) Locking means for a cap

Verriegelungsmittel für eine Kappe

Moyens de verrouillage pour bouchon

(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: 30.09.2010 US 388108 P

(43) Date of publication of application: 
19.02.2014 Bulletin 2014/08

(62) Document number(s) of the earlier application(s) in 
accordance with Art. 76 EPC: 
11757509.2 / 2 621 824

(73) Proprietor: The Procter & Gamble Company
Cincinnati, OH 45202 (US)

(72) Inventors:  
• Vangeel, Filip Dominique Hubert

1853 Strombeek-Bever (BE)

• De Malsche, Katrien
1853 Strombeek-Bever (BE)

• Scharrenberg, Rainer
61476 Kronberg (DE)

• Altonen, Gene Michael
Cincinnati, OH Ohio 45202 (US)

• Culeron, Guy Hubert Stephane Sylvain
100084 Beijing (CN)

• Litten, Neil Anthony
Egham, Surrey, TW20 9NW (GB)

• Milich, Georgina Lindsey Clare
Egham, Surrey, TW20 9NW (GB)

(74) Representative: Siddiquee, Sanaul Kabir
N.V. Procter & Gamble 
Services Company S.A. 
Temselaan 100
1853 Strombeek-Bever (BE)

(56) References cited:  
WO-A1-2006/003168  



EP 2 698 325 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF INVENTION

[0001] The present invention relates to a locking means for a cap designed to be particularly resistant to impact forces
to provide for a leak-tight fitting whilst allowing simple and quick release. A preferred field of use is that of caps for large
containers for domestic or household use, containing detergents or other cleaning preparations, fabric conditioners and
the like. However, it is understood that said cap may equally be suitable in other fields of use such as containers for
manual and automatic dishwashing liquids, hair-care products and oral care applications such as mouth washes.

BACKGROUND OF THE INVENTION

[0002] It may be desirable to provide a locking means for a cap which allows effective tight locking against accidental
knock-over whilst still allowing quick and effortless opening and closing of said cap.
[0003] Various solutions exist for container caps suitable for use with containers holding fluid base substances such
as, shower gels, hair shampoos, suncreams, sun lotions, body oils and the like. The purpose of these caps is, on the
one hand, to form a leakproof seal so that the substance contained within does not escape and so that outside air does
not constantly pervade the container. On the other hand, such cap should be easy to open and close.
[0004] Caps of this kind usually have an essentially tubular-shaped cap body with a female thread provided in its inner
wall for screwing onto, for example, an accordingly configured (male) thread at the upper end of a container neck. By
means of a sealing arrangement, a leakproof connection is created between the cap and the container.
[0005] An example of such caps is US6409034B. US6409034B relates to a hinged cap body designed for fitting with
a leakproof seal on a container opening, a hinged lid joined to the cap body for closing an outlet aperture formed on the
cap body, and a locking arrangement formed on the cap body and the hinged lid. Sealing is achieved via a protrusion
extending from said hinged lid which at least partly lodges in the outlet aperture when the lid is closed. Ease of opening
and closing is achieved via a combination of; an elastically deformable material, which creates a biasing force between
the cap body and the hinged lid in order to bring the hinged lid into an open position; and a locking projection which, in
closed position, clutches rearwards to a biased, manually operable locking element which is disposed on the cap body.
The locking arrangement is especially simple to use in that only a light pressure must be manually applied to disengage
the locking element from the locking projection and allow the elastically deformable material to flip the hinged lid open.
[0006] Such device introduces a number of disadvantages. One disadvantage is that the hinged lid may easily flip
open if the container is accidentally knocked over by the user and cause spillage of the content. Another disadvantage
is that the only sealing means for preventing the content to exit the outlet aperture is the protrusion on the hinged lid
which may leak when subjected to high pressures caused by, for example, high impact forces during transportation.
Further disadvantages may be: alignment problems between the protrusion and the outlet aperture in case of distortion
of the hinges and/or its suitability only for small outlets.
[0007] Other caps exist providing various locking mechanisms, particularly for child-proof containers of medications.
Caps of this kind use mechanisms such as the "push-and-turn" system or other mechanisms such as those described
in WO2006/102601A1 and US7404495B2, which require the combination of a radial force and an upward force applied
onto a portion of said locking mechanism to open said cap. Although these mechanisms may be useful in preventing a
child from opening the caps, they render singlehanded operation difficult, which may be important for certain users, such
as for elderly.
[0008] Further caps exist providing a moisture resistant closure such as those described in EP2218654A1.
EP2218654A1 relates to a cap comprising a base portion with an outer periphery adapted to extend over at least a
portion of a container, a skirt depending downwardly from the base portion and a lip seal member depending downwardly
from the base portion. The container has an opening bounded by a lip extending upwards from the container. The lip
seal member is adapted to abut an interior side of the lip, when the cap is in closed position.
A locking means having the features of the preamble of claim 1 is disclosed in WO 2006/003168.
Such devices, although suitable for preventing moisture entering or exiting the container, do not provide a strong enough
locking force to prevent the lid from opening upon impact. Furthermore, such devices rely solely on a single sealing
surface thus more likely to leak during, for example; handling of the container by the user wherein the container is
subjected to a given, albeit small, holding pressure; or accidental knock-over.
[0009] Thus, it is an object of the present invention to overcome the abovementioned problems whilst providing a
simple, cost-effective, efficient in use and compact solution.
[0010] In one aspect of the present invention, it is an object to provide a cap that tightly locks and seals a container
to prevent undesired leakage throughout all stages of the supply chain, while providing quick and effortless opening and
closing of said cap.
[0011] In another aspect of the present invention, it is an object to provide a cap resistant to deflections, particularly
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deflections arising from tightening of said cap onto the neck of a container, to ensure even more effective leak-tight sealing.
[0012] In another aspect of the present invention, it is an object to provide a locking means for a cap which allows
tight locking against impact while being quick and easy to open, particularly single-handedly.
[0013] Other objects, features and advantages of the invention will be better understood with reference to the attached
drawings and the specification hereinafter.

SUMMARY OF THE INVENTION

[0014] In one aspect, the present invention relates to a locking means in a cap capable of connecting to a container,
said locking means comprising a panel connected to a lid of said cap on at least a portion of the perimeter thereof. A
slot is provided in a portion of a cap body of said cap. At least one protrusion extending from a portion of said panel
towards the inside of said lid for coupling with said slot and further, an elastically deformable material connecting said
panel to said lid, wherein at least a portion of said protrusion extends at an angle c and wherein at least a portion of said
slot is slanted at an angle b so that coupling with said protrusion is achieved when said lid is pressed onto said cap
body, characterized in that the angle c of said protrusion is between 1 and 2 degrees and the angle b of said slot is
between 0 and 2 degrees, taken from a plane perpendicular to the longitudinal axis of the cap, and in that said elastically
deformable material is selected from the group essentially consisting of a thermoplastic elastomer (TPE), silicone and
mixtures thereof.
[0015] In another aspect, the present invention relates to a cap capable of being connected to a container, comprising
a locking means.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1A is a front view of the cap according to one embodiment of the present invention.
Fig. 1B is a side view of the cap according to one embodiment of the present invention.
Fig. 2 is a cross-section taken along the line A-A of Fig. 1A of the cap according to one embodiment of the present
invention.
Fig. 3 is the cross-section of Fig. 2 with the lid in its open position.
Fig. 4 is a blow-up of portion X of Fig. 2 of the cap according to one embodiment of the present invention.
Fig. 5 is a top view of the cap according to one embodiment of the present invention in its open position.
Fig. 6 is a side cross-section view of the cap according to one embodiment of the present invention with the lid in
its semi-closed state.
Fig. 7 is a top view of the cap according to one embodiment of the present invention in its closed position.
Fig. 8A to C are side cross-section views of the cap according to one embodiment of the present invention illustrating
the opening of said cap.
Fig. 9 is a graph illustrating the drop test for caps according to embodiments of the present invention connected to
containers of 3 liters. These results indicate that caps of the present invention remain closed and sealed at an
average drop height of 139cm.

DETAILED DESCRIPTION OF THE INVENTION

[0017] By the terms "a" and "an" when describing a particular element, we herein mean "at least one" of that particular
element.
[0018] The term "lock or locking" as used herein means that the cap is tightly secured in its closed position. By the
term "tightly secured" as used hereinbefore it is meant that said cap withstands a force of at least 30N, preferably at
least 50N, and more preferably at least 70N.
[0019] The term "large container" as used herein means containers for holding at least 1.5 liters, preferably at least 2
liters of a liquid, more preferably from 2 liters to 5 liters, most preferably from 2 liters to 3 liters.
[0020] The term "pressure in the radial direction" or "radial pressure" as used herein means a pressure in a direction
substantially perpendicular to the longitudinal axis (YY).
[0021] The invention is directed to a locking means particularly suitable for a cap (1), preferably suitable for large
containers, and particularly holding a liquid. The containers may be of any shape and size and made of any material;
resilient, flexible, rigid or otherwise. Suitable materials include but are not limited to plastic and glass.
[0022] The following sections will illustrate in detail the essential features and preferred embodiments of the present
invention.
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Cap

[0023] The cap (1) may comprise a cap body (2) capable of being connected to a container and a lid (3) for coupling
with said cap body (2). Said cap (1) may further comprises a disposable sealing means (4) sealing an outlet opening
(5) located on said cap body (2), and a locking means disposed on said cap body (2) and said lid (3) to lock said lid (3)
onto said cap body (2).
[0024] At least a portion of the cap (1) may be formed of a plastic material, by injection molding or other suitable
molding techniques. For example, the cap (1) may be molded of polypropylene. Preferably the cap (1) will have a Tensile
modulus of at least 1500 MPa, preferably between 1600 and 1700 MPa. In one embodiment, the said at least one portion
of the cap (1) can be formed as a single unit. Alternatively, said at least one portion of the cap (1) may be molded
independently and then subsequently assembled.

Cap Body

[0025] The cap (1) may comprise a cap body (2) having a longitudinal axis (YY) extending parallel to the centerline
thereof. Said cap body (2) may comprise an outlet opening (5) therein, preferably said cap body (2) comprises a spout
(6) with said outlet opening (5) being located therein.
[0026] Referring to Fig. 2 and Fig. 3, said cap body (2) may comprise an outer wall (7) defining the shape of said cap
body (2). Preferably, the average thickness of said outer wall (7) is typically between 2.0 mm and 2.5 mm. Said outer
wall (7) may be defined by an outer surface (8) and an inner surface (9). Said cap body (2) may further comprise a first
surface of contact (10) located on said outer surface (8) and may subtend from a portion substantially proximal to the
apex of said outer surface (8) of said outer wall (7). Said first surface of contact (10) is preferably non-linear such that
when at least a portion of the locking means, preferably a portion of a panel thereof, abuts said first surface of contact
(10), a sliding motion is encouraged. Preferably said first surface of contact is curved with the greatest gradient being
located proximal to the apex of said outer wall (7). If the cap comprises a hingedly connected lid, said first surface of
contact is preferably located opposite the hinge (11).
[0027] In one embodiment said spout (6) may extend from a first portion, defining a top (12), vertically displaced from
said outer wall (7), to a second portion, defining a base (13). Said base (13) may comprise said opening therein ().
Preferably, said base (13) may be capable of entering in at least a portion of the container to which said cap (1) is
connected to. Said spout (6) may be constructed to have a substantially flat top (12). Alternatively, said top (12) may be
slanted at an angle and present a curvature on its uppermost surface. It may be particularly desirable for the distance
between the uppermost portion of the top (12) of the spout (6) and the apex of said outer wall (7) to be at least 6 mm
preferably at least 7mm, more preferably between 7 and 10 mm. It is understood that said distance between the uppermost
portion of the top (12) of the spout and the apex of said outer wall (7), and thus the total height of the spout (6), may
also be determined by the height of said lid (3). This embodiment is particularly advantageous for allowing pouring of a
liquid content to be achieved in a predetermined direction without dripping onto the outer wall (7) and/or container.
Introducing a spout (6) having a sufficient height such that the distance between the uppermost portion of said top (12)
and the apex of said outer wall (7) satisfies the abovementioned range significantly affects the total height of the cap
(1). Indeed, there may be instances where it is desirable to keep the total height of said cap (1) as low as possible, for
example, due to shelf space restrictions whereby in order to have the largest possible container, the cap (1) height needs
to be constrained. In these particular scenarios it may become particularly important to further minimize any upward
deflections of the cap body (2) that may arise during tightening of the cap (1) onto the container to prevent the spout (6)
from pushing onto a portion of the cap lid (3).
[0028] The cap body (2) may further comprise a female thread (14) extending from said inner surface (9) for coupling
with a container neck threaded accordingly, to secure said cap body (2) onto said container.
[0029] Referring to Fig. 4, said cap body (2) may comprise a bridge-type portion (15) formed by a portion of the outer
wall (7), preferably said portion of the outer wall (7) is the uppermost portion thereof. In this embodiment, said bridge-
type portion (15) comprises a flat notch (16) capable of contacting the uppermost surface of a container neck when said
cap body (2) is fully screwed onto said container neck. Preferably, said flat notch (16) is oriented so that the flat surface
(17) thereof makes contact with said uppermost surface of the container when said cap body (2) is fully screwed on. In
this embodiment, the distance "a" between the apex of said bridge-type portion (15) and said flat surface (17) is between
2mm and 3mm, preferably between 2.2mm and 2.5mm. This specific notch configuration and range of thickness has
been found to be particularly beneficial to reduce the stress concentrations generated upon tightening of the cap body
(2) onto the container neck and to contribute in stiffening the bridge-type portion region against deflection at high torque.
[0030] In a preferred embodiment, said cap body (2) may comprise a plug seal (18) proximal said flat notch (16)
extending substantially parallel to the longitudinal axis (YY) of said cap body (2). The plug seal (18) may be capable of
contacting at least a portion of the inner surface of a container neck, when said cap body (2) is coupled to said container.
[0031] In a preferred embodiment, said flat notch (16) and plug seal (18) may provide a sealing means when the cap
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body (2) is screwed tightly onto a container neck by blocking any passages which may be formed in the connecting
portion between said cap body (2) and said container neck and preventing any content from escaping through said
passages.
[0032] In a further embodiment, said bridge-type portion (15) may be generally curvilinear, preferably said bridge-type
portion (15) may present a curvature having a radius of between 4.5mm and 5.5mm, preferably 5.0mm. This configuration
has been found to reduce the stress concentrations to which the bridge-type portion portion is subjected to when said
cap body (2) is tightly screwed onto a container neck.
[0033] Such stiffening, resistance to deflection and shape may become particularly important when tightening or over-
tightening of the cap body (2) occurs. Strong tightening of the cap body (2) onto a container neck may be required in
order to maximize the sealing capabilities of said cap body (2) and to prevent accidental unscrewing from said container
neck. It may also be desirable to tighten the cap body (2) to such an extent to prevent the user to easily unscrew it,
particularly when the cap comprises a separate lid that the user should open instead. In these scenarios it is desirable
to screw said cap body (2) with a torque of up to 600Ncm, preferably from 240Ncm to 600Ncm. A problem which is likely
to arise at such high torque values is deflection of the regions subjected to the greatest force. Such deflection may cause
other components such as the spout (6) do deflect upwardly and push onto the lid making it easier for the cap to open
and leak. It is therefore particularly desirable for the cap body (2) of the present invention to be capable of being connected
to a container neck with a torque of up to 400Ncm, preferably up to 500Ncm, more preferably up to 600Ncm, most
preferably from 240Ncm to 600Ncm, without experiencing a deformation of more than 0.3mm. The aforementioned
embodiments have been found particularly effective in withstanding a torque of up to 400Ncm, preferably 100Ncm to
400Ncm, more preferably 100Ncm to 500Ncm, most preferably 240Ncm to 600Ncm, and wherein the deflection is less
than 0.3mm.
[0034] In an alternative embodiment (not shown) at least a portion of the bridge-type portion (15) may be coated with
a material capable of elastically deforming upon the application of a force. Preferably said material is selected from
polyolefines. Alternatively an O-ring may be introduced. The coating may be of a different material than that of the cap
body (2), preferably said coating is of a material that experiences a greater elastic deformation compared to the material
of said cap body (2). In this embodiment the portion of the bridge-type portion (15) being coated provides for a stiff
structure while the material in the coating purposively deforms to provide a leak-tight seal even at lower torques.
[0035] In a preferred embodiment the cap body (2) may further comprise a flange (19) extending substantially parallel
and proximal to the spout (6). Said flange (19) may be located substantially parallel and in between a portion of the inner
surface (9) of the outer wall (7) and a surface of said spout (6). In this embodiment a gap is formed between said flange
and said portion of the inner surface (9) to accommodate the insertion of a ridge (20) extending from a surface of the
lid (3) when said lid (3) is closed.
[0036] Referring to Fig. 5, the spout may be of any shape such that the liquid content inside a container can be easily
poured. Preferably, said spout (6) has a horse-shoe-type perimeter at the top to ease pouring in a predetermined direction.
If the cap (1) has a lid (3) hingedly connected to said cap body (2), said predetermined direction is oriented such that it
points way and opposite the hinge (11). In an even more preferred embodiment said spout (6) comprises a product flow
cut off lip (21) located proximal to the uppermost portion of the top (12) of said spout (6). Said product flow cut off lip
(21) has the advantage of reducing dripping onto portions of the cap body(2) which may in turn affect the smooth opening
and closing of the cap (1).

Lid

[0037] The cap (1) may comprise a lid (3). Said lid may comprise a first lid surface (22) defining the outside shape
and perimeter of said lid (3).
[0038] In a preferred embodiment said lid (3) may comprise a ridge (20) extending within and substantially parallel to
said first lid surface (22) which is capable of inserting in between a flange (19) and a portion of the inner surface (9) of
the outer wall (7) of the cap body (2) when said lid (3) is closed. This configuration is particularly advantageous in
providing an additional sealing means when said lid (3) is locked onto said cap body (2).
[0039] In a preferred embodiment said lid (3) may be hingedly connected to the cap body (2) with one or more hinges
(11). This configuration aids single-handed opening of the cap (1) since, once unlocked, the lid (3) simply pivots to the
open position with pressure applied by the user. Alternatively the hinge may comprise a spring element that forces the
lid (3) to open upon unlocking. Suitable spring elements may include any elastic object that stores mechanical energy,
such as springs, including but not limited to cantilever springs, coil springs, helical springs, torsion springs, and/or
elastically deformable materials such as thermoplastic elastomers (TPE). Preferably the one or more hinges (11) are
one part with said lid (3) and said cap body (2) and are made of the same material. It is however understood that other
types of hinges may equally be suitable such as flush type hinges, butterfly hinges, butt hinges and the like which are
welded or similarly joined to said lid (3) and said cap body (2).
[0040] Referring to Fig. 6 and Fig. 7, the lid (3) may comprise a top surface (23) defining the uppermost outer surface
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of said lid (3). Said top surface (23) may comprise an inner top face facing the inside of the container when said lid (3)
is closed onto the cap body (2). In a preferred embodiment said top surface (23) comprises an interconnected groove
(24). By "interconnected" it is herein meant that the groove (24) forms a closed shape, thus the groove (24) does not
have a beginning nor an end. Preferably, said shape is circular. It is however, understood that other shapes may equally
be suitable such as oval, square, rectangular, triangular and so on. In this embodiment, such groove (24) allows for
attachment of a doser onto the top of said lid (3).
[0041] The lid (3) may be made of the same material as the cap body. Preferably said material is selected from
polyolefines and more specifically polypropylene.

Disposable sealing means

[0042] The cap (1) may further comprises a disposable sealing means (4) sealing the outlet opening (5) on the cap
body (2).
[0043] In a preferred embodiment said disposable sealing means (4) may be welded on at least a portion of the base
(13) of the spout (6) to form a resistant sealing means against high pressure build-up particularly due to large impact
forces. Preferably the material of said disposable sealing means (4) is selected from polyethylene therephthalate (PET),
polyurethane, aluminum foil, polypropylene and mixtures thereof. Suitable films of this type typically comprise PET
12mm/Adhesive 5 mm /ink (optional)/soft aluminium foil 38 mm /coextruded welding layer 116 mm.
[0044] In another embodiment the disposable sealing means (4) may comprise a pull tab for easy removal of said
disposable sealing means (4). A pull tab is particularly advantageous when the cap body (2) comprises a spout (6), in
order improve peeling. Preferably, said pull tab is dimensioned to provide easy reach for the user whilst not compromising
the opening and closing of the cap (1). More preferably said pull tab is capable of folding into the gap formed between
the flange (19) on the cap body (2) and the portion of the inner surface (9) of the outer wall (7) of said cap body (2), its
insertion aided by the ridge (20) on the lid (3) of said cap (1) upon closing. When folded in, a portion of said pull tab is
easily accessible for the user to grip in order to begin the peeling action.
[0045] In a preferred embodiment said pull tab may be located on a side of the cap body (2), preferably proximal to
the hinged connection with the lid (3). This configuration allows for ease of pealing, particularly when the top (12) of the
spout (6) is slanted at an angle.
[0046] In another embodiment the disposable sealing means (4) may have a peel force of between 7N and 15N,
preferably between 7N and 11N, and more preferably between 9N and 11N. As used herein peel force refers to the
force required to peel the disposable sealing means (4). If the force is below the abovementioned ranges the user will
have not the intended quality impression while forces greater than the abovementioned ranges would be undesirable
due to the greater fatigue placed on users and the greater likelihood of tearing and incomplete peeling.
[0047] In another embodiment the disposable sealing means (4) may have a bursting pressure of at least 2.5bar,
preferably between 2.5 bar and 4bar. As used herein bursting pressure refers to the pressure needed to cause failure
(or bursting) of the disposable sealing means (4). It has been found that a disposable sealing means (4) having a bursting
pressure within the abovementioned ranges provides for a leak-proof sealing also at high impact forces.
[0048] Table A illustrates the peel force and burst pressures of a number of materials.
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Locking Means

[0049] The locking means according to the present invention is suitable for a cap (1) capable of connecting to a
container. Said locking means may be disposed on the cap body (2) and the lid (3) to lock said lid (3) onto said cap body (2).
[0050] Referring to Fig. 6, the locking means comprises a panel (25) connected to a lid (3) of the cap (1) at the perimeter
thereof, preferably connected to a portion of the first lid surface (22), at least one protrusion (26) extending from a portion
of said panel (25) towards the inside of said lid (3) for coupling with a slot (27) provided in a portion of the cap body (2)
of said cap (1), and an elastically deformable material (28) connecting said panel (25) to said lid (3). Preferably, said
elastically deformable material (28) is selected from the group consisting of a thermoplastic elastomer (TPE), silicone
and mixtures thereof.
[0051] The panel (25) may comprise a bottom, two sides, and a top, when viewed from the front of the cap (1) in its
closed position. Preferably said bottom is not straight and experiences a curve while the top and the two sides are straight
such that the perimeter of said panel (25) forms an arch-type shape. It is however understood that other shapes may
equally be suitable such as square, circular, rectangular and so on.
[0052] In a preferred embodiment, at least one portion of the panel (25) may abut at least a portion of a first surface
of contact (10) of the cap body (2) when pressure is applied to said panel (25). The first surface of contact (10) may be
curved to aid sliding between at least a portion of the panel (25) and said first surface of contact (10). Preferably, said
at least one portion of said panel (25) comprises at least one projection (29) extending along at least a part of the height
of said panel (25). Preferably, said projection (29) extends for at least 50% of said height. The height of the panel (25)
is defined herein as the vertical distance from the bottom of the panel (25) to the top of the panel (25) taken along a
plane substantially parallel to the longitudinal axis (YY), preferably said height extends substantially parallel to the two
side edges of said panel (25). The projection (29) may further comprise a gradient to improve the sliding ability over said
first surface of contact (10), thus easing the opening of the lid (3). Such projections (29) may provide stiffening of the
panel (25) concurrently with improving the sliding ability of the panel (25) over said first surface of contact (10).
[0053] At least a portion of the protrusion (26) extends at an angle c, wherein said angle is between 1 and 2 degrees.
Also at least a potion of the slot (27) is slanted at an angle b so that coupling with said protrusion (26) is achieved when
the lid (3) is pressed onto the cap body (2), wherein said angle is between 0 and 2 degrees. This configuration allows
for stronger interlocking of the two parts allowing for a greater resistance to opening unless the locking means is disen-
gaged by applying pressure onto the panel (25) with one or more fingers.
[0054] In one embodiment the protrusion (26) may extend from 0.80mm to 0.85mm towards the inside of the lid (3)
and the slot (27) is from 0.86mm to 0.9mm deep. By "inside of the lid" it is meant herein that the protrusion (26) extends
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from an inner face of the first lid surface (22) for a predetermined length in a direction substantially perpendicular to the
longitudinal axis (YY) to approach the ridge (20) formed on said lid (3). The term "deep or depth" as used herein refers
to the dimension taken from a plane substantially perpendicular to the longitudinal axis (YY) from the open end to the
closed end of the slot (27).
[0055] In a preferred embodiment the length of the protrusion (26) may be shorter than the length of the slot (27). The
term "length" as used herein means the distance between one end to the other end of either said protrusion (26) or said
slot (27) taken along a plane substantially perpendicular to the longitudinal axis (YY). The advantage of this configuration
is that location of the protrusion (26) into the slot (27) during closing of the lid (3) is simplified.
[0056] In a preferred embodiment the panel (25) may rotate about an axis perpendicular to the longitudinal axis (YY)
when pressure is applied thereto so that disengagement of the protrusion (26) from the slot (27) and abutting of the at
least one portion of the panel (25) onto the first surface of contact (10) of the cap body (2) occurs substantially simulta-
neously. In this embodiment, when a radial pressure is applied by the user the panel (25) rotates and the protrusion (26)
exits the slot (27), concurrently a portion of the panel (25) abuts a portion of the first surface of contact (10) to cause
sliding between the faces thereof. At this point the protrusion (26) is in a different axial position with respect to the slot
(27) such that the radial pressure may be released without the protrusion (26) re-engaging with said slot (27). A milder
upward pressure can then be applied to lift the lid (3) completely. One advantage of such configuration is that the force
required by the user to unlock the cap (1) is reduced thanks to the combination of both lever effect and sliding motion.
Another advantage is that unlocking of the cap (1) may be achieved by applying a pressure solely in the radial direction
of the cap (1). The user can then easily lift the lid (3) by applying an upward pressure on the lid (3). The upward pressure
needed is considerably lower than the initial pressure in the radial direction required for unlocking of the lid (3) from the
cap body (2) making the entire opening process of the cap (1) easier for the user. The locking means herein in turn
allows to construct a protrusion (26) and slot (27) capable of generating a greater interlocking force without compromising
ease of opening.
[0057] In one embodiment the locking means may be capable of withstanding a push through force of between 30N
and 70N, preferably between 50N and 70N, when said locking means is engaged. By push through force as used
hereinbefore, it is meant the force required to open the cap (1) without disengaging the locking means, applied in a
direction substantially parallel to the longitudinal axis (YY) onto the inner top face of the lid (3). Said force is applied from
the inside out. It has been found that a locking means capable of withstanding the abovementioned forces, allows the
cap (1) to remain closed particularly against pressure build ups resulting from impact forces particularly during accidental
knock-over in everyday use.
[0058] In a further embodiment the locking means may be disengaged by applying a force of between 15N and 35N
onto a portion of said panel (25). By disengagement of the locking means as used hereinbefore, it is meant: the concurrent
release of the protrusion (26) from the slot (27) along with abutting and initial sliding of a portion of said panel (25) onto
the first surface of contact (10) of said cap body (2). Such forces have been found suitable for single handed opening
of the cap (1), without significantly impacting the force that such locking means is capable of resisting when locked. A
lubricating additive may be added to the resin of the cap body (2), lid (3) and locking means where the greatest contact
occurs. Preferably, said lubricating additive is selected from the group consisting of erucamide, siloxane and mixtures
thereof.
[0059] In one embodiment, at least a portion of the panel (25) may be further connected to the lid (3) by a second
material having a lower elastic deformation than the elastically deformable material (28), preferably said second material
is the same material of said lid (3). In this embodiment, the panel (25) may be connected to the lid (3) by said second
material at two discrete locations, one on each of the two sides of the panel (25) parallel and mirrored to each other
such to form two parallel pivot points for rotation. The remaining portions of the panel may be connected to the lid (3)
via the elastically deformable material (28). Preferably, the two discrete locations are proximal to the bottom of the panel
(25) and distal from the top of the panel (25) such that a greater rotational arm is formed between the two parallel pivot
points and said top of the panel (25).
[0060] In a preferred embodiment the elastically deformable material (28) covers at least one face of said panel (25),
preferably the face onto which the user applies pressure thereon, more preferably the face pointing away from the inside
of said lid (3). The advantage of this configuration is that grip is improved allowing the user to apply the necessary
pressure for unlocking without the risk of one or more fingers slipping, thus making singlehanded opening easier. A
further advantage is that the elastically deformable material (28) aids the protrusion (26) to snap into the slot (27) by
applying an additional tension, preferably said tension exerts a resultant force in a direction substantially perpendicular
to the longitudinal axis (YY).
[0061] In a further embodiment said elastically deformable material (28) may comprise indicia on at least part of its
surface, preferably the surface onto which the user applies pressure thereon with one or more fingers. Preferably, said
indicia may indicate the optimal position onto which the user should press to achieve unlocking with the least possible
effort.
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Method of use

[0062] Fig. 8A-C illustrate an example of the operation of the cap (1). Fig. 8A illustrates the resting position of the cap
(1) in its closed position, prior to use. The user disengages the lid (3) by applying a pressure, preferably in the radial
direction, onto at least a portion of the panel (25) forming part of the locking means with one or more fingers. The direction
and location of the pressure is indicated in Fig. 8A by the arrow A. This pressure causes the plate () to rotate upon an
axis perpendicular to the longitudinal axis (YY) such that the protrusion (26) exits the slot (27) substantially concurrently
with a portion of said panel (25) abutting at least a portion of a first surface of contact (10) of the cap body (2). At the
same time said portion of the panel (25) begins to slide over the first surface of contact (10) to ease the disengagement
of the protrusion (26) from the slot (27). Fig. 8B illustrates the disengagement of the protrusion (26) from the slot (27).
The user may now apply a substantially upward pressure to lift the lid (3) to its fully open position for pouring of the
content of the container connected thereto. Alternatively, the user may continue to apply a radial pressure, albeit of
smaller magnitude, onto said portion of the panel (25) combined with an upward pressure to lift the lid (3) thus creating
a smooth transition between the disengagement of the protrusion (26) from the slot (27) and the lifting of the lid. Fig. 8B
illustrates both the radial pressure of smaller magnitude A’ and the upward pressure B. By the term "smaller magnitude"
as used herein it is meant that the magnitude of the radial pressure applied when the protrusion (26) and slot (27) have
disengaged is less than the radial pressure applied before said disengagement. Fig. 8C illustrates the cap (1) in its fully
open position. Once the user has finished pouring the content, the lid (3) may be closed singlehandedly by pushing said
lid (3) back onto the cap body (2) until the protrusion (26) snaps back into the slot (27) to lock the cap (1) in its closed
position. The operation may be repeated for subsequent uses.

Claims

1. A locking means in a cap (1) capable of connecting to a container, said locking means comprising:

(i) A panel (25) connected to a lid (3) of said cap (1) on at least a portion of the perimeter thereof;
(ii) a slot (27) provided in a portion of a cap body (2) of said cap (1);
(iii) At least one protrusion (26) extending from a portion of said panel (25) towards the inside of said lid (3) for
coupling with said slot (27); and
(iv) An elastically deformable material (28) connecting said panel (25) to said lid (3), wherein at least a portion
of said protrusion (26) extends at an angle c and wherein at least a portion of said slot (27) is slanted at an
angle b so that coupling with said protrusion (26) is achieved when said lid (3) is pressed onto said cap body (2),
characterized in that the angle c of said protrusion (26) is between 1 and 2 degrees and the angle b of said
slot (27) is between 0 and 2 degrees, taken from a plane perpendicular to the longitudinal axis (YY) of the cap
(1), and
in that said elastically deformable material (28) is selected from the group consisting of a thermoplastic elastomer
(TPE), silicone and mixtures thereof.

2. A locking means according to claim 1 wherein at least one portion of said panel (25) abuts a first surface of contact
(10) of said cap body (2) when pressure is applied onto said panel (25).

3. A locking means according to claim 2 wherein said one portion of said panel (25) further comprises at least one
projection (29) extending along at least a part of the height of said panel (25), preferably said projection comprises
a gradient to improve sliding over said first surface of contact (10).

4. A locking means according to claims 2-3 wherein said panel (25) rotates about an axis perpendicular to said longi-
tudinal axis (YY) when pressure is applied thereto so that disengagement of said protrusion (26) from said slot (27)
and abutting of said at least one portion of said panel (25) onto said first surface of contact (10) is achieved substantially
simultaneously.

5. A locking means according to any of the preceding claims wherein said locking means is capable of withstanding
a force of between 30N and 70N, preferably between 50N and 70N, when said locking means is engaged.

6. A locking means according to any of the preceding claims wherein said locking means is disengaged by applying
a force of between 15N and 35N onto a portion of said panel (25).

7. A locking means according to claim 6 wherein at least a portion of said panel (25) is further connected to said lid
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(3) by a second material having a lower elastic deformation than said elastically deformable material (28), preferably
said second material is the same material of said lid (3).

8. A locking means according to any of the preceding claims wherein said protrusion (26) is shorter in length than said
slot (27).

9. A locking means according to any of the preceding claims wherein said protrusion (26) extends from 0.80mm to
0.85mm towards the inside of said lid (3) and wherein said slot (27) is from 0.86mm to 0.9mm deep.

10. A method of single-handedly opening and closing a cap (1) comprising the locking means according to any of the
preceding claims, said method comprising the steps of applying pressure onto said panel (25) with one or more
fingers and concurrently lifting said lid (3), releasing said pressure, and optionally closing said lid (3) by pushing
said lid (3) back onto said cap body (2).

11. A cap (1) capable of being connected to a container, comprising a locking means according to claims 1-9.

Patentansprüche

1. Verschlussmittel in einer Kappe (1), die mit einem Behälter verbunden werden kann, wobei das Verschlussmittel
Folgendes umfasst:

(i) eine Bedienplatte (25), die mit einem Deckel (3) der Kappe (1) an wenigstens einem Abschnitt des Umfangs
davon verbunden ist;
(ii) einen Schlitz (27) in einem Abschnitt eines Kappenkörpers (2) der Kappe (1);
(iii) mindestens einen Vorsprung (26), der sich von einem Abschnitt der Bedienplatte (25) zur Innenseite des
Deckels (3) hin erstreckt, um mit dem Schlitz (27) zu kuppeln; und
(iv) ein elastisch verformbares Material (28), das die Bedienplatte (25) mit dem Deckel (3) verbindet, wobei sich
wenigstens ein Abschnitt des Vorsprungs (26) in einem Winkel c erstreckt und wobei wenigstens ein Abschnitt
des Schlitzes (27) in einem Winkel b geneigt ist, so dass die Kuppelung mit dem Vorsprung (26) erreicht wird,
wenn der Deckel (3) auf den Kappenkörper (2) gedrückt wird, dadurch gekennzeichnet, dass, von einer zu
der Längsachse (YY) der Kappe (1) lotrechten Ebene aus gesehen, der Winkel c des Vorsprungs (26) zwischen
1 und 2 Grad beträgt und der Winkel b des Schlitzes (27) zwischen 0 und 2 Grad beträgt, und dadurch, dass
das elastisch verformbare Material (28) ausgewählt ist aus der Gruppe bestehend aus einem thermoplastischen
Elastomer (TPE), Silikon und Mischungen davon.

2. Verschlussmittel nach Anspruch 1, wobei wenigstens ein Abschnitt der Bedienplatte (25) an einer ersten Kontakt-
fläche (10) des Kappenkörpers (2) anliegt, wenn Druck auf die Bedienplatte (25) ausgeübt wird.

3. Verschlussmittel nach Anspruch 2, wobei ein Abschnitt der Bedienplatte (25) ferner mindestens einen Vorsprung
(29) umfasst, der sich entlang wenigstens einem Teil der Höhe der Bedienplatte (25) erstreckt, vorzugsweise umfasst
der Vorsprung einen Gradienten, um das Gleiten über die erste Kontaktfläche (10) zu verbessern.

4. Verschlussmittel nach den Ansprüchen 2 bis 3, wobei sich die Bedienplatte (25) um eine zu der Längsachse (YY)
lotrechten Achse herum dreht, wenn Druck darauf ausgeübt wird, so dass das Auskuppeln des Vorsprungs (26)
aus dem Schlitz (27) und das Anliegen des mindestens einen Abschnitts der Bedienplatte (25) an der ersten Kon-
taktfläche (10) im Wesentlichen gleichzeitig erreicht wird.

5. Verschlussmittel nach einem der vorstehenden Ansprüche, wobei das Verschlussmittel in der Lage ist, einer Kraft
zwischen 30 N und 70 N, vorzugsweise zwischen 50 N und 70 N, zu widerstehen, wenn sich das Verschlussmittel
in Eingriff befindet.

6. Verschlussmittel nach einem der vorstehenden Ansprüche, wobei das Verschlussmittel durch Ausüben einer Kraft
zwischen 15 N und 35 N auf einen Abschnitt der Bedienplatte (25) ausgekuppelt wird.

7. Verschlussmittel nach Anspruch 6, wobei wenigstens ein Abschnitt der Bedienplatte (25) ferner mit dem Deckel (3)
durch ein zweites Material verbunden ist, das eine geringere elastische Verformung aufweist als das elastisch
verformbare Material (28), wobei vorzugsweise das zweite Material mit dem Material des Deckels (3) identisch ist.
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8. Verschlussmittel nach einem der vorstehenden Ansprüche, wobei der Vorsprung (26) eine kürzere Länge als der
Schlitz (27) besitzt.

9. Verschlussmittel nach einem der vorstehenden Ansprüche, wobei sich der Vorsprung (26) von 0,80 mm bis 0,85
mm zur Innenseite des Deckels (3) hin erstreckt und wobei der Schlitz (27) von 0,86 mm bis 0,9 mm tief ist.

10. Verfahren zum einhändigen Öffnen und Schließen einer Kappe (1), umfassend das Verschlussmittel nach einem
der vorstehenden Ansprüche, wobei das Verfahren die Schritte Ausüben von Druck auf die Bedienplatte (25) mit
einem oder mehreren Fingern und gleichzeitiges Anheben des Deckels (3), Lösen des Drucks und wahlweises
Schließen des Deckels (3) durch Wiederaufdrücken des Deckels (3) auf den Kappenkörper (2) umfasst.

11. Kappe (1), die mit einem Behälter verbunden werden kann, umfassend ein Verschlussmittel nach den Ansprüchen
1 bis 9.

Revendications

1. Moyen de verrouillage dans un bouchon (1) pouvant être relié à un récipient, ledit moyen de verrouillage comprenant :

(i) un panneau (25) relié à un couvercle (3) dudit bouchon (1) sur au moins une partie du périmètre de celui-ci ;
(ii) une fente (27) ménagée dans une partie d’un corps de bouchon (2) dudit bouchon (1) ;
(iii) au moins une saillie (26) s’étendant à partir d’une partie dudit panneau (25) vers l’intérieur dudit couvercle
(3) pour un couplage avec ladite fente (27) ; et
(iv) un matériau élastiquement déformable (28) reliant ledit panneau (25) audit couvercle (3), dans lequel au
moins une partie de ladite saillie (26) s’étend à un angle c, et dans lequel au moins une partie de ladite fente
(27) est inclinée à un angle b de telle sorte que le couplage avec ladite saillie (26) est réalisé lorsque ledit
couvercle (3) est pressé sur ledit corps de bouchon (2), caractérisé en ce que l’angle c de ladite saillie (26)
est compris entre 1 et 2 degrés et l’angle b de ladite fente (27) est compris entre 0 et 2 degrés, pris par rapport
à un plan perpendiculaire à l’axe longitudinal (YY) du bouchon (1), et en ce que ledit matériau élastiquement
déformable (28) est choisi dans le groupe constitué par un élastomère thermoplastique (TPE), le silicone et
leurs mélanges.

2. Moyen de verrouillage selon la revendication 1, dans lequel au moins une partie dudit panneau (25) vient en butée
contre une première surface de contact (10) dudit corps de bouchon (2) lorsqu’une pression est appliquée sur ledit
panneau (25).

3. Moyen de verrouillage selon la revendication 2, dans lequel une partie dudit panneau (25) comprend en outre au
moins une saillie (29) s’étendant le long d’au moins une partie de la hauteur dudit panneau (25), de préférence
ladite saillie comprend un gradient pour améliorer le glissement sur ladite première surface de contact (10).

4. Moyen de verrouillage selon les revendications 2 et 3, dans lequel ledit panneau (25) tourne autour d’un axe
perpendiculaire audit axe longitudinal (YY) lorsqu’une pression est appliquée sur celui-ci, de sorte que le désenga-
gement de ladite saillie (26) de ladite fente (27) et la butée de ladite au moins une partie dudit panneau (25) sur
ladite première surface de contact (10) sont réalisés sensiblement en même temps.

5. Moyen de verrouillage selon l’une quelconque des revendications précédentes, dans lequel ledit moyen de ver-
rouillage est capable de résister à une force comprise entre 30 N et 70 N, de préférence comprise entre 50 N et 70
N, lorsque ledit moyen de verrouillage est engagé.

6. Moyen de verrouillage selon l’une quelconque des revendications précédentes, dans lequel ledit moyen de ver-
rouillage est désengagé par l’application d’une force comprise entre 15 N et 35 N sur une partie dudit panneau (25).

7. Moyen de verrouillage selon la revendication 6, dans lequel au moins une partie dudit panneau (25) est en outre
reliée audit couvercle (3) par un second matériau présentant une déformation élastique inférieure à celle dudit
matériau élastiquement déformable (28), de préférence ledit second matériau est le même matériau que celui dudit
couvercle (3).

8. Moyen de verrouillage selon l’une quelconque des revendications précédentes, dans lequel ladite saillie (26) est



EP 2 698 325 B1

12

5

10

15

20

25

30

35

40

45

50

55

plus courte en longueur que ladite fente (27).

9. Moyen de verrouillage selon l’une quelconque des revendications précédentes, dans lequel ladite saillie (26) s’étend
de 0,80 mm à 0,85 mm vers l’intérieur dudit couvercle (3), et dans lequel ladite fente (27) a une profondeur comprise
entre à 0,86 mm et 0,9 mm.

10. Procédé d’ouverture et de fermeture d’un bouchon à une seule main (1) comprenant le moyen de verrouillage selon
l’une quelconque des revendications précédentes, ledit procédé comprenant les étapes consistant à appliquer une
pression sur ledit panneau (25) avec un ou plusieurs doigts et à soulever en même temps ledit couvercle (3), libérer
ladite pression, et éventuellement fermer ledit couvercle (3) en enfonçant de nouveau ledit couvercle (3) sur ledit
corps de bouchon (2).

11. Bouchon (1) pouvant être relié à un récipient, comprenant un moyen de verrouillage selon l’une des revendications
1 à 9.



EP 2 698 325 B1

13



EP 2 698 325 B1

14



EP 2 698 325 B1

15



EP 2 698 325 B1

16



EP 2 698 325 B1

17



EP 2 698 325 B1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 6409034 B [0005]
• WO 2006102601 A1 [0007]
• US 7404495 B2 [0007]

• EP 2218654 A1 [0008]
• WO 2006003168 A [0008]


	bibliography
	description
	claims
	drawings
	cited references

