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(54) Dispensing closure improvement

(57) A one-piece dispensing closure 1 comprising a
body 2 and a spout 5 pivotable on the body 2 between
open and closed positions and connected to the body
via a flexible membrane 7 which inverts as the spout 5
moves to its open position. The end of the spout 5 ad-
jacent to the hinge axis 6 is provided with a sealing skirt

52, which seals against a sealing plate 21 defined on
the closure body 2. Cam surfaces 22 are provided on
the side-wall 4 of the closure body 2 and are arranged
such that they interact with the neck of a container 9 to
distort the closure in such a way that the spout sealing
skirt 52 and body sealing plate 21 are pulled tightly to-
gether to form a leakproof seal.
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Description

[0001] The present invention relates to an improve-
ment to dispensing closures having an end plate, a pe-
ripheral side wall depending from the end plate and a
spout, which is arranged to pivot between a closed po-
sition, where the spout lies flush with the end plate, and
an open position, where the spout projects at right an-
gles to the end plate. In particular, the invention relates
to a sealing improvement for one-piece, dispensing clo-
sures having a pivotable spout. In such one-piece dis-
pensing closures, the spout is connected to the remain-
der of the closure via a flexible membrane which is de-
signed to invert as the spout is pivoted to its open posi-
tion. The closure is moulded as a single piece with the
spout in its open position and is subsequently closed
prior to attaching to a container.
[0002] One-piece, pivotable spout, dispensing clo-
sures are well known from the prior art. For example,
US 4,440,327 describes a dispensing closure compris-
ing a body with a spout pivotably mounted on the body
and connected thereto by a flexible membrane. The flex-
ible membrane has a concave configuration when the
spout is in its closed position but inverts to a convex con-
figuration when the spout is opened. In its closed con-
figuration, the spout fits into a recess in the closure end
plate. The spout is sealed by abutment of the dispensing
orifice, at one end of the spout, against the closure side-
wall and by abutment of a sealing skirt, at the other end
of the spout, against a sealing surface which projects
from the body of the closure. In order to hold the spout
in its closed position, a latch is provided between the
spout and closure body.
[0003] It is important that the sealing skirt on the spout
is forced hard against the sealing surface on the closure
body to ensure that there is no product leakage from the
container through the closure spout. In the closure de-
scribed in US 4,440,327, the dispensing orifice end of
the spout abuts a latch surface on the side-wall of the
body, which forces the sealing skirt at the other end of
the spout, against the sealing surface projecting from
the body of the closure. The reaction backwards along
the spout provides the sealing force required to obtain
a leakproof seal. However, this arrangement cannot al-
ways be used. For example, in some circumstances, the
closure side-wall does not extend across the dispensing
orifice of the spout. Instead, a tear off cover may be pro-
vided to prevent the ingress of dirt into the spout and
also to provide an indication of whether the closure has
been opened i.e. to provide tamper evidence. Once the
cover is removed, there is no abutment surface to pro-
vide the necessary reaction force to form a seal at the
sealing skirt end of the spout.
[0004] Hence the aim of the present invention is to
provide a leakproof seal between the sealing skirt on the
spout and the sealing surface on the closure body, with-
out relying on an abutment surface at the dispensing
end of the spout. It is not possible to obtain the neces-

sary sealing force simply by increasing the length of the
sealing skirt on the spout, to provide more pressure
against the body sealing surface. When the length of the
sealing skirt is increased, its leading edge tends to get
damaged by the closing action of the spout, causing
even greater leakage.
[0005] Accordingly, the present invention provides a
one-piece dispensing closure comprising

- a rigid body defining a sealing surface and having
a peripheral side-wall adapted to co-operate with
the neck of a container

- a rigid spout defining a dispensing passageway and
pivotable on the body between open and closed po-
sitions, the spout having a first, dispensing end and
a second end having a sealing skirt arranged to pro-
vide a fluid tight seal against the sealing surface of
the body,

- and a flexible diaphragm connected between the
second end of the spout and the body, the dia-
phragm arranged to have a concave configuration
when the spout is in its closed position and to invert
when the spout is pivoted to its open position, char-
acterised in that

- the closure side-wall defines at least one projecting
cam surface, arranged to interact with the container
neck to distort the closure and thereby pull the seal-
ing skirt on the spout and the sealing surface on the
body tightly together.

[0006] The required distortion of the closure can be
most easily achieved by arranging two cams on a line
which is orthogonal to the central axis of the spout (look-
ing at the end plate of the closure).
[0007] Considering a closure with a round planar top
plate the pressure exerted by the container on the cams
has the effect of making the closure go oval. By placing
the cam or cams on the diameter of the closure at an
angle of approximately 90° to the central axis of spout
and the sealing surface, the distortion of cap will tend to
form an oval with its minor axis aligned with this central
axis. Thus, as the closure is distorted by the cams, the
sealing skirt and sealing surface will be pulled together
more tightly. This additional sealing pressure gives the
liquid and airtight seal required to prevent the product
leaking.
[0008] Using the distortion principle described above,
a good leak-proof seal can be obtained with minimal in-
terference between the sealing skirt and the sealing sur-
face when the spout is opened. It will be apparent that
the degree of distortion is dependant upon the flexibility
of the closure, the material used, the dimension of the
cam or cams and the tolerance of the neck of the con-
tainer where the cam or cams contact. Preferably, 2
cams are provided on the internal surface of the closure
(just above the threads or snap beads used to hold the
closure on the container). The cams are located oppo-
site one another on a chord running orthogonal to the
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central axis of the spout. This arrangement ensures that
the distortion of the cap is symmetrical on either side of
the spout and prevents the closure from tilting on the
container. Advantageously, where the closure has a
substantially circular end plate, the cams are arranged
across the diameter of the closure at 90° to the central
axis of the spout to ensure that the ovality induced in the
closure, when the cams contact the container neck, is
square to the sealing faces provided on the spout and
the body.
[0009] The invention will now be described, by way of
example only, with reference to the accompanying
drawings, in which:

Fig.1 shows an external isometric view of a one-
piece, pivotable spout, dispensing closure, accord-
ing to both the prior art and the invention, with the
spout in its open position.
Fig.2 shows a side cross section view of the closure
according to the invention, with the spout in its
closed position.
Fig.3 shows another cross section view of the clo-
sure shown in Fig.2, looking along the central axis
of the spout.
Fig.4 shows a view of the interior of the closure
shown in Figs. 2 and 3, looking from the base of the
closure towards the top plate.

[0010] Referring to Fig.1, the present invention pro-
vides enhanced sealing performance for a one-piece
dispensing closure 1 comprising a body 2, having an
end plate 3 with a peripheral side wall 4 depending
therefrom, and a spout 5, which is pivotable between
open and closed positions about a main hinge axis 6.
The spout 5 is joined to the remainder of the closure
body 2 via a flexible membrane 7 which is adapted to
invert as the spout 5 is opened. A recess 8 is provided
in the side-wall 4 of the closure and is arranged to re-
ceive the spout 5 when it is in its closed position, thus
allowing the spout 5 to lie flush with the end plate 3 of
the closure. A latch (not shown) may be provided on the
side-wall of the recess 8, to hold the spout 5 in its closed
position.
[0011] Referring to Fig.2, the spout 5 has a dispensing
aperture 51 at one end (distant from the main hinge axis
6) and a sealing skirt 52 at the other end (adjacent to
the main hinge axis 6). A sealing plate 21 is defined by
the body 2 and is arranged to provide a surface against
which the sealing skirt 52 abuts when the spout 5 is in
its closed position, forming a fluid tight seal.
[0012] Referring to Figs. 2-4, the closure body 2 also
has two cam surfaces 22, which are arranged on the
internal surface 41 of the side-wall 4. As shown in Figs.
3 and 4, the cam surfaces 22 are positioned so that they
contact the neck of a container 9 and are located oppo-
site one another on a chord X-X which is orthogonal to
the central axis of the spout Y-Y. The axis Y-Y passes
through the centre of the sealing skirt 52 and the sealing

plate 21. The cam surfaces 22 are forced outwards by
the container neck 9 (as indicated by the arrows in Figs.
3 and 4), and this distortion pulls the body 2 inwards in
a direction perpendicular to the cams surfaces 22 (as
indicated by the inward pointing arrows in Fig.4). This
in turn pulls the sealing skirt 52 and sealing plate 21
more tightly together.
[0013] Although the specific embodiment of the inven-
tion has been described with reference to a closure hav-
ing internal threads which co-operate with external
threads on the neck of the container, it will be obvious
that the invention could equally be applied to a closure
having external threads which co-operate with threads
on the internal surface of a container neck. In the latter
case, the cam surfaces would also be provided on the
external surface of the closure. Furthermore, rather than
the cam surface(s) being provided on the closure, they
could equally be provided on the container neck finish,
although in this arrangement some means of aligning
the closure on the container will also have to be provid-
ed.
[0014] The closure described in the specific embodi-
ment has a round profile. However, the closure may take
a different shape, the only limitation being that the shape
should allow the closure to distort in the manner de-
scribed.

Claims

1. A dispensing closure 1 comprising,

- a rigid body 2 defining a sealing surface 21 and
having a peripheral side-wall 4 adapted to co-
operate with the neck of a container 9,

- a rigid spout 5 defining a dispensing passage-
way and pivotable on the body between open
and closed positions, the spout 5 having a first,
dispensing end 51 and a second end having a
sealing skirt 52 arranged to provide a fluid tight
seal against the sealing surface 21 of the body,

- and a flexible diaphragm 7 connected between
the second end of the spout 5 and the body 2,
the diaphragm 7 arranged to have a concave
configuration when the spout 5 is in its closed
position and to invert when the spout 5 is piv-
oted to its open position, characterised in that

- the closure side-wall 4 defines at least one pro-
jecting cam surface 22, arranged to interact
with the container neck 9 to distort the closure
1 and thereby pull the sealing skirt 52 and the
sealing surface 21 tightly together.

2. A dispensing closure according to claim 1, compris-
ing two cam surfaces 22, located opposite one an-
other on a line lying perpendicular to the central axis
of the spout when it is in its closed position.
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3. A dispensing closure according to claim 1 or claim
2, wherein the or each cam surface 22 is provided
on the internal surface 41 of the closure side-wall 4.

4. A dispensing closure according to any one of the
preceding claims, wherein the or each cam surface
22 comprises a rounded projection which extends
from the closure side-wall 4 towards the container
neck 9.

5. A closure/container combination comprising a clo-
sure 1 having

- a rigid body 2 defining a sealing surface 21 and
having a peripheral side-wall 4 adapted to co-
operate with the neck of a container 9,

- a rigid spout 5 defining a dispensing passage-
way and pivotable on the body between open
and closed positions, the spout having a first,
dispensing end 51 and a second end having a
sealing skirt 52 arranged to provide a fluid tight
seal against the sealing surface 21 of the body,

- and a flexible diaphragm 7 connected between
the second end of the spout 5 and the body 2,
the diaphragm 7 arranged to have a concave
configuration when the spout 5 is in its closed
position and to invert when the spout 5 is piv-
oted to its open position, and

- a container having a neck finish 9 adapted to
co-operate with the closure 2, characterised in
that the container neck finish 9 defines at least
one projecting cam surface 22, arranged to in-
teract with the closure side wall 4 to distort the
closure and thereby pull the sealing skirt 52 and
the sealing surface 21 tightly together.
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