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A dispensing closure for a dispensing container (1) and a dispensing container (1) Incorporating such a dispensing closure,
wherein the closure has a unitary type of construction. The dispensing closure includes a generally annular metal ring (4) having an
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outer peripheral edge and a central opening encircled by an inner peripheral edge (6), the ring being attached to the edge of the
container body side wall at one end of the container body; and an overmolded polymer layer (16) having an annular outer portion
molded over the inward surface of the ring and having a central panel integrally formed with the outer portion so as to cover the
central opening In the ring (4), the central panel of the polymer layer (16) defining at least one aperture (/) through which the
product in the container body can be dispensed.
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(57) Abstract: A dispensing closure for a dispensing container (1) and a dispensing container (1) incorporating such a dispensing
& closure, wherein the closure has a unitary type of construction. The dispensing closure includes a generally annular metal ring (4)
& having an outer peripheral edge and a central opening encircled by an inner peripheral edge (6), the ring being attached to the edge
N\ of the container body side wall at one end of the container body; and an overmolded polymer layer (16) having an annular outer
portion molded over the inward surface of the ring and having a central panel integrally formed with the outer portion so as to cover
the central opening in the ring (4), the central panel of the polymer layer (16) defining at least one aperture (7) through which the

product in the container body can be dispensed.
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DISPENSING CLOSURE FOR A CONTAINER,
AND DISPENSING CONTAINER INCORPORATING SAME

BACKGROUND OF THE INVENTION

This invention relates to containers in general, and more particularly relates
to dispensing containers or cartridges for fluid products, having a slidable plunger

for forcing the fluid contents of the cartridge out a dispensing aperture of a closure.

5 In the restaurant and food preparation industries, and particularly in the
fast-food industry, thick or viscous fluid products such as condiments or sauces
(e.g., ketchup, mustard, mayonnéise, dairy products, barbecue sauce, and the like)
are often contained in tubular cartridges having one end closed by a closure that 1s
formed separately from the cartridge body and is attached to the one end of the
10 body. The closure defines one or more orifices through which the product can be
| dispensed. The cartridge is loaded into a manual dispensing device or “gun”
having a trigger that, when pulled, causes a plunger to be moved within the
 cartridge (similar to the operation of a caulking gun) and exert pressure on the
product in the cartridge so as to force the product out through the one or more
15  orifices in the closure. In this manner, the product can be rapidly dispensed into an

individual-serving container or onto a food being prepared.

Various types of closures for such dispensing containers are known. The
closure typically includes a metal end that is attached to the container body. A first
type of closure includes a stamped metal end having an outer edge that 1s curled for

20  attachment to one end of the container body, and having a relatively large central
opening that 1s closed by a self-adhesive plastic film adhered to the lower surface
of the metal end. The plastic film has one or more openings formed by simple X-

shaped cuts, such that the openings open with pressure is exerted on the product in
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the container, allowing a controlled flow of the product out the opening(s). The
openings also close automatically when the pressure on the product 1s ceased. An
removable external membrane seal is also attached to the upper surface of the
metal end to seal closed the central opening in the metal end until the user 1s ready

to begin using the container, at which time the user removes the membrane seal.

The above-described type of closure has some drawbacks. For instance, the
metal end is stamped from sheet metal that is chemically treated to avoid
oxidation, and this treatment includes a layer of varnish to prevent contact between
the oxidizable metal of the end and the food product in the container. When the
metal end is stamped out to make the central opening, the cut edge exposes the
oxidizable metal, and this bare metal edge can come into contact with the food
product, which is undesirable. The cut edge also can be sharp and can cause mjury
to the hand of one using the container. Additionally, 1n an automated
manufacturing process, it can be difficult to precisely position the self-adhesive
plastic film on the metal end so that it properly and completely covers the opening
in the metal end. Many times, mis-positioning of the film occurs, resulting in an

unacceptable container.

Furthermore, the plastic film is thin and hence the four flexible tips dr
leaves of the film formed by an X-shaped cut do not have sufficient stiffness to
form an effective valvular or controlled-flow aperture. The aperture tends to open
too easily and quickly when the product 1s pressurized, and tends to close too

slowly when the pressure is released so that the flow of product is not controlled as

precisely as desired.

A second type of closure also includes a stamped metal end generally as
described above 1n connection with the first type of closure, and a completely
independent piece molded of plastic in the form of a disk. The metal end overlies
the plastic disk, and the outer edges of the metal end and plastic disk are together
secured to the container body, such as by double-seaming. The plastic disk has

one or more X-shaped slits forming controlled-flow apertures. A removable
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membrane seal is affixed to the upper surface of the metal end to seal closed the

opening until the container 1s to be used, as in the first closure.

This second type of closure has the same drawbacks associated with the
metal end as already mentioned for the first type of closure, namely, the cut edge
of the metal end is exposed for oxidation and can come into contact with the food
product, and the sharp cut edge is a cutting hazard. A further disadvantage of the
second type of closure is that it can be difficult to position the metal end and
plastic disk simultanecously in the precise position with respect to the container
body that is required in order to be properly seamed to the container body.
Moreover, because two separate pieces must be manufactured, the cost of the
closure is unfavorably impacted. In addition, the metal end and plastic disk
together have a combined thickness that is considerable, which detracts from the

appearance of the container.
BRIEF SUMMARY OF THE INVENTION

The present invention addresses the above needs and achieves other
advantages, by providing a dispensing closure for a dispensing container, and a
dispensing container incorporating such a dispensing closure, wherein the closure
has a unitary type of construction as opposed to being assembled from separate
parts. In accordance with one embodiment of the invention, the dispensing closure .
comprises a geﬁerally annular metal ring having an outer peripheral edge and a
central opening encircled by an inner peripheral edge, the ring being attached to
the edge of the container body side wall at one end of the container body; and an
overmolded polymer layer having an annular outer portion molded over the imnward
surface of the ring and having a central panel integrally formed with the outer
portion so as to cover the central opening in the ring, the central panel of the
polymer layer defining at least one aperture through which the product in the
container body can be dispensed. The polymer layer can be injection-molded over

the metal ring, and may alternatively referred to as an over-injection layer. The
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metal ring with the overmolded polymer layer thus constitutes a unitary part that

does not require any assembling process following its manufacture.

In a further embodiment of the invention, the overmolded polymer layer
includes a thickened portion molded so as to envelope the inner peripheral edge of
the ring and thereby prevent the inner peripheral edge from being exposed. The
cut inner edge of the metal ring thus 1s not liable to oxidation and is prevented
from coming into contact with the product dispensed from the container.

Additionally, the mner edge is prevented from cutting a user’s hand.

The thickened portion of the polymer layer can extend onto a portion of the
outward surface of the metal ring, and can define an outward surface that 1s spaced‘
above the outward surface of the metal ring. This outward surface of the thickened
portion can form a surface for the attachment of a removable membrane seal. The

membrane seal can be heat-sealed to the outward surface of the thickened portion

of the polymer layer.

The metal ring can define one or more attachment features or interlock
features for enhancing the mechanical interlocking of the metal ring and the
polymer layer at the inner peripheral edge of the ring. In one embodiment, the
metal ring defines one or more apertures spaced radially outward of the inner
peripheral edge, and the material of the polymer layer extends through the
aperture(s). There can be a plurality of such apertures encircling the inner
peripheral edge and circumferentially spaced apart from one another. Additionally
or alternatively, the metal ring can be shaped at its inner peripheral edge so that it
1s non-planar and thereby interlocks with the pblymer layer enveloping it. As one
example, the inner peripheral edge can be an angle section defining an included
angle greater than 90 degrees. Alternatively, the inner edge could be curled or

otherwise shaped.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)

Having thus described the invention in general terms, reference will now be
made to the accompanying drawings, which are not necessarily drawn to scale, and

wherein:

FIG. 1 is a perspective view illustrating a mechanical device in the form of
a gun being used 1mn conjunction with a dispensing container in accordance with the

present mvention;

FIG. 2 1s a side view, partly in section, of a dispensing container in

accordance with one embodiment of the invention;

FIG. 3 1s a perspective view of a fully assembled dispensing container in

accordance with one embodiment of the imvention;

FIG. 4 1s a perspective view of a dispensing closure in accordance with one

embodiment of the mvention;

FIG. 5 1s an enlé,rged cross-sectional view of the dispensing closure of FIG.

FIG. 6 is an exploded view of a dispensing container in accordance with

one embodiment of the invention; and

FIG. 7 1s a view stmilar to FIG. 6, wherein only the removable membrane

seal 1s shown exploded.
DETAILED DESCRIPTION OF THE INVENTION

The present inventions now will be described more fully hereinafter with
reference to the accompanying drawings, in which some but not all embodiments
of the inventions are shown. Indeed, these inventions may be embodied in many

different forms and should not be construed as limited to the embodiments set forth
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herein; rather, these embodiments are provided so that this disclosure will satisfy

applicable legal requirements. Like numbers refer to like elements throughout.

With initial reference to FIGS. 1 through 3, a dispensing container 1 in
accordance with one embodiment of the invention 1s illustrated. In FIG. 1, the
container 1 is shown being used in a mechanical device or dispensing gun 9 that
includes a semi-cylindrical berth 10 for receiving the generally cylindrical
dispensing container 1. The gun 9 also includes a circular ring-shaped front
member 11 affixed to a forward end of the berth 10 and a circular rear member 12
affixed to a rear end of the berth, which are positioned such that the dispensing

container 1 1s disposed between the front member 11 and the rear member 12.

As shown in FIG. 2, the dispensing container 1 includes a tubular container
body 2, a dispensing closure including a metal ring 4 attached to one end of the
container body, and a plunger 3 slidably mounted within the container body
proximate the other end of the container body. A thick or viscous fluid product P,
such as a condiment (e.g., ketchup, mayonnaise, mustard, diary product, sauce, or
the like), is contained within the container body between the metal ring 4 and the
plunger 3. When the plunger 3 1s axially advanced toward the metal ring 4, the
product P iS put under pressure and is forced out through apertures 7 in the closure

as described in greater detail below.

Again referring to FIG. 1, the dispensing gun 9 includes a handle 13 and a
trigger 14 pivotally connected to the handle and berth, and a connecting rod 15
operatively coupled to the trigger so that when the trigger 1s pulled through a
defined range of motion, the connecting rod is advanced toward the front member
11 of the gun by a predetermined distance. The movement of the connecting rod
causes the plunger 3 in the container 1 to be axially advanced so as to force a

quantity of the contained product out the apertures 7 of the closure.

Details of the dispensing closure in accordance with one embodiment of the
invention are now described with reference to FIGS. 3 through 7. The dispensing

closure includes a metal ring 4 of generally annular configuration. At the outer

_6 -
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peripheral edge of the ring 4, a curled portion 5 1s formed. As best depicted in
FIG. 5, the curled portion 5 defines a generally annular channel that receives the
edge of the wall of the container body 2. The ring is affixed to the edge of the
container body in any suitable manner providing a sealed connection therebetween;
for example, the ring and the edge of the container body can be double-seamed, or
another suitable technique can be used. The metal ring 4 has a large central
opening encircled by an inner peripheral edge 6 of the ring. An overmolded or
over-injection polymer layer 16 1s molded over the inward-facing surface of the
metal ring 4, forming a closing layer that closes the central opening of the ring.

The polymer layer 16 can cover less than all of the inward surface of the ring, 1.e.,

the polymer layer does not have to extend radially outwardly to the outer edge of

the ring, but can terminate short of the outer edge. As shown in FIG. 5, the
polymer layer 16 can extend at least partially into the curled portion S such that the
polymer layer makes contact with the container body 2; the polymer layer can be
seamed, along with the curled portion 5, to the container body, 1f desired. The
central panel of the polymer layer 16, which lies radially inward of the inner edge
6 of thé metal ring, defines one or more apertures 7 throiigh which product is

dispensed.

With particular reference to FI1G. 5, the polymer layer 16 1s molded suéh
that 1t envelopes the mner edge 6 of the metal ring. More particularly, the polymer
layer 16 includes a thickened portion 17 that extends onto a portion of the outward
surface of the metal ring 4, such that a region of the metal ring adjacent the inner
edge 6 is completely enveloped in the polymer material of the thickened portion
17. The thickened portion 17 can have the shape of an annular ring as been seen in
FIG. 4 The upper or outward surface of the thickened portion 17 can be planar as
shown, or non-planar. This outward surface of the thickened portion 17 can serve
as a surface for the attachment of a removable membrane seal 8 (FIG. 3) that seals
the dispensing closure until the container 1s ready to be used for dispensing
product. The outward surface of the thickened portion 17 1s spaced above the

outward surface of the metal ring 4.
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The metal ring 4 preferably also defines one or more features for enhancing
the mechanical connection between the ring and the polymer layer 16. In the
illustrated embodiment, these features include one or more apertures 19 formed
through the ring proximate the inner edge 6. As shown in FIG. 4, the apertures 19
can be arranged in a row that encircles the inner edge 6. The material of the
thickened portion 17 of the polymer layer extends through the apertures 19 and
thereby interlocks with the ring. Additionally or alternatively, the ring 4 can

include a non-planar portion at the inner edge 6 for interlocking with the

~ enveloping polymer material. For instance, the non-planar portion can be an angle

section or fold 20 having two portions of the metal forming an included angle
therebetween, the included angle preferably being greater than 90 degrees.
However, the configuration of the interlocking features 19, 20 can be varied in
many different ways; the invention is not limited to any particular interlocking

arrangement.

Preferably, the thickness E of the central panel of the polymer layer 16 1s
substantially equal to the thickness of the outer annular portion of the polymer
layer that 1s molded onto the inward surface of the metal ring 4, and[ the central
panel 1s substantially co-planar with the outer annular portion. Alternatively, the
thickness E of the central panel can be greater than that of the outer annular portion
of the polymer layer; the thickness increase can take place either outwardly or

inwardly, or both.

The apertures 7 for the dispensing of product can each be formed by two or
more intersecting slits 21 (FIG. 4). In the 1llustrated embodiment, each aperture 1s
formed by three intersecting slits 21 spaced 60° apart, thus forming six triangular
flaps or leaves, but a greater number of slits (e.g., 5 or 6 or more) can alternatively
be used. When the contained product is pressurized by advancing the plunger 3,
the pressure causes the leaves to be deformed outwardly. The material of the
polymer layer 16 1s resiliently flexible, and the deformation of the leaves is elastic;
thus, a restoring force tends to want to move the leaves back to their undeformed

position co-planar with the polymer layer. In this manner, the aperture 7 acts as a

-8 .
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membrane valve and controls the flow of the product. Additionally, when the
pressure on the product is released, the leaves return substantially to their

undeformed positions, closing the aperture. The apertures 7 thus are self-closing.

The apertures 7 advantageously are formed after the manufacture of the
closure, 1.e., after the overmolding of the polymer layer 16 onto the metal ring 4, 1n
a separate operation, as opposed to molding the apertures into the polymer layer.
The advantage thus obtained is that greater ﬂexib‘ility is attained, 1n that 1t is
possible to produce large quantities of 1dentical closures without apertures, and
thereafter the apertures can be formed in the configurations required in each
different application of the closure. For instance, each different product can have
different viscosity such that apertures that are suitable for one product may be
inappropriate for a different product. In accordance with the invention, the
apertures can be tailored to the particular product, and it does not require different

mold tooling in order to do so.

Many modifications and other embodiments of the inventions set forth
herein will come to mind to one skilled 1n the art to which these inventions pertain
having the benefit of the teachings presented in the foregoing descriptions and the

associated drawings. Therefore, it 1s to be understood that the inventions are not to

be limited to the specific embodiments disclosed and that modifications and other

embodiments are intended to be included within the scope of the appended claims.
Although specific terms are employed herein, they are used in a generic and

descriptive sense only and not for purposes of limitation.
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WHAT IS CLAIMED IS:

1. A container for dispensing a fluid product contained in the container,
comprising:
a container body having a tubular side wall and an opening at each end of
5  the container body, the opening at each end being circumscribed by an edge of the
side wall; and |
a dispensing closure comprising:
a generally annular metal ring having an outer peripheral edge and a
central opening defining an inner peripheral edge, the ring being attached to
10 the edge of the side wall at one end of the container body, the ring having
an inward surface facing an interior of the container body and an opposite

outward surface; and

a polymer layer having an annular outer portion molded over the

inward surface of the ring and having a central panel integrally formed with
15 the outer portion so as to cover the central opening in the ring, the central
panel of the polymer layer defining at least one aperture through which the

product in the container body can be dispensed.

2. The container of claim 1, wherein a thickened portion of the polymer
layer envelopes the inner peripheral edge of the ring and thereby prevents the inner

20  peripheral edge from being exposed.

3. The container of claim 2, wherein the thickened portion of the polymer

layer extends onto a portion of the outward surface of the ring proximatle the inner

peripheral edge.

4. The container of claim 3, wherein the ring includes one or more
25  apertures spaced radially outward of the inner peripheral edge of the ring through
which the material of the thickened portion of the polymer layer extends.

5. The container of claim 3, wherein the thickened portion of the polymer

layer has an outward surface spaced above the outward surface of the metal ring.

- 10 -
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6. The container of claim 5, further comprising a removable membrane

seal attached to the outward surface of the thickened portion of the polymer layer.

7. The container of claim 3, wherein a portion of the ring adjacent the inner
peripheral edge, which portion is enveloped in the thickened portion of the
polymer layer, is shaped to be non-planar so as to interlock with the thickened

portion.

8. The container of claim 7, wherein the portion of the ring that is non-

planar at the inner peripheral edge 1s an angle section defining an included angle

greater than 90 degrees.

9. The container of claim 1, wherein the central panel of the polymer layer

1s co-planar with and has about the same thickness as the outer portion of the

polymer layer.

10. The container of claim 1, wherein the ring includes a curled rim
adjacent the outer peripheral edge, the curled rim defining an annular channel for
receiving the edge of the container body, and the outer portion of the polymer layer

extends partially into the channel for contacting an inner surface of the container

body.

11. The container of claim 1, wherein the aperture in the central panel of
the polymer layer comprises a self-closing aperture that tends to close and prevent

product from exiting through the aperture when the product is non-pressurized.

12. The container of claim 11, wherein the central panel of the polymer

layer defines a plurality of said self-closing apertures.

13. The container of claim 1, further comprising a removable membrane
seal attached to an outward surface of the polymer layer for sealing closed the at

least one aperture.

14. The container of claim 1, further comprising a plunger closing the

opposite end of the container body from the end having the dispensing closure, the

~11 -
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plunger being axially slidable in the container body for forcing product out the at

least one aperture 1n the polymer layer.

15. A dispensing closure for a tubular container body having a tubular side
wall and an opening at each end of the container body, the opening at each end
being circumscribed by an edge of the side wall, the dispensing closure
comprising: |

a generally annular metal ring having an outer peripheral edge and a central
opening defining an inner peripheral edge, the ring structured and arranged to be
attached to the edge of the side wall at one end of the container body, the ring
having an inward surface for facing an interior of the container body and an
opposite outward surface; and

a polymer layer having an annular outer portion molded onto the inward
surface of the ring and having a central panel integrally formed with the outer
portion so as to cover the central opening in the ring, the central panel of the
polymer layer defining at least one aperture through which a fluid product in the

container body can be dispensed.

16. The dispensing closure of claim 15, wherein the polymer layer includes
a thickened portion molded so as to envelope the inner peripheral edge of the ring

so as to prevent the inner peripheral edge from being exposed.

17. The dispensing closure of claim 16, wherein the thickened portion of
the polymer layer extends onto a portion of the outward surface of the ring

proximate the inner peripheral edge.

18. The dispensing closure of claim 17, wherein the ring includes one or
more apertures spaced radially outward of the inner peripheral edge of the ring

through which the material of the thickened portion of the polymer layer extends.

19. The dispensing closure of claim 16, wherein a portion of the ring

adjacent the inner peripheral edge, which portion is enveloped in the thickened
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portion of the polymer layer, is shaped to be non-planar so as to interlock with the

thickened portion.

20. The dispensing closure of claim 19, wherein the portion of the ring that
1s non-planar at the inner peripheral edge is an angle section defining an included

angle greater than 90 degrees.

21. The dispensing closure of claim 16, wherein the thickened portion of
the polymer layer has an outward surface spaced above the outward surface of the

metal ring.

22. The dispensing:closure of claim 21, further comprising a removable

membrane seal attached to the outward surface of the thickened portion of the

polymer layer.

23. The dispensing closure of claim 15, wherein the central panel of the
polymer layer is co-planar with and has about the same thickness as the outer

portion of the polymer layer.

24. The dispensing closure of claim 15, wherein the ring includes a curled
rim adjacent the outer peripheral edge, the curled rim defining an annular channel
for receiving the edge of the container body, and the outer portion of the polymer
layer extends partially into the channel for contacting an inner surface of the

container body.

25. The dispensing closure of claim 15, wherein the aperture in the central
panel of the polymer layer comprises a self-closing aperture that tends to close and
prevent product from exiting through the aperture when the product is non-

pressurized.

26. The dispensing closure of claim 25, wherein the central panel of the

polymer layer defines a plurality of said self-closing apertures.
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277. The dispensing closure of claim 15, further comprising a removable
membrane seal attached to an outward surface of the polymer layer for sealing

closed the at least one aperture.
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