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(57) Abstract: A package for a powdered nutritional
product comprises a container for receiving the nutri-
tional product, having a base and a peripheral wall. A
lid assembly comprises a circumferential rim (10),
defining an access opening, for connection to the
container and a lid (12), pivotably attached to the rim
by at least one hinge having a hinge axis. The lid has
an open position and a closed position in which it
closes the access opening. The hinge comprises a rim
portion, integral with the rim, and a lid portion, integ-
ral with the lid, that can be engaged to each other to
join the lid to the rim. The hinge is arranged such that
the lid portion can only be engaged with the rim por-
tion in the open position of the lid. In the closed posi-
tion of the lid, the lid portion is locked to the rim por-
tion, preventing separation of the lid portion from the
rim portion. The hinge is also arranged to prevent
opening of the lid beyond a point at which the pack-
age is unstable.
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Package With Two-Part Hinge

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to packages for powder products that are to be
dispensed over a period of time, in particular for infant nutrition such as powdered or
granulated milk formula. The invention further relates to a package comprising a

container with a two part hinge together with a quantity of product.

2. Description of the Related Art

Infant milk formula has been sold in various forms of package for many years.
Metal cans were initially the preferred container as they were relatively easy and cheap
to produce and could be sealed for long term storage. The seal comprised an aluminium
foil across the mouth of the container that was removed on first use. As a single
container would be used for an extended period, the containers were provided with
resealable plastic lids which gripped over the outer rim of the can. A measuring scoop
was frequently included with the container, either packaged separately or within the can
itself. Compared with modern materials, such cans are now considered relatively
expensive and heavy.

More recently, alternative packaging forms have become available which
improve on the existing cans. These include plastic and foil laminate container bodies
and hinged lid assemblies having a facility to receive and retain a measuring scoop.
One such package is described in US 2008041861, the contents of which are hereby
incorporated by reference in their entirety. That package comprises a container with a
lid assembly placed on the container and a sealing film that is fixed to the container
wall. The lid assembly is of a type that has a circumferential rim for attachment to the
container and a hinged lid which closes an opening defined by the rim. The seal is
provided with a tear lip and a weakening line by which it may be opened and partially
removed. This known package has a lid assembly comprising a lid and a rim that are
integrally formed in an injection moulding procedure and hingedly attached to each
other by a living hinge.

Existing living hinge arrangements of this type impose limitations on the shape of

the lid and the rim due to the manner in which moulding takes place. Furthermore, the
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hinge usually extends beyond the external boundaries of the lid assembly, adding to the
overall bulk on stacking containers together.

Packages are known for other products having lid and rim assemblies formed
separately and joined at a hinge. Such constructions may be referred to as two-piece
hinges since each of the rim and the lid comprises a portion of the hinge. Although
these constructions offer further options to the designer, they are nevertheless, sensitive
to tampering. For nutritional products a tamper proof closure is frequently provided to
prevent or at least indicate when unauthorized opening of the lid has occurred. If the lid
can be opened by interfering with the hinge, this may obviate the tamper proof closure.
Furthermore it should be noted that for mass produced packaging, the strength of
individual elements is frequently related to the material thickness used and hence the
cost of the package.

In light of the above, it would be desirable to provide an alternative package and
hinge construction that alleviated at least some of the perceived inconveniences of the

prior art.

BRIEF SUMMARY OF THE INVENTION

According to the invention there is provided a package for a powdered nutritional
product comprising a container for receiving the nutritional product, the container
having a base and a peripheral wall, a circumferential rim for connection to the
container and defining an access opening and a lid, pivotably attached to the rim by at
least one hinge having a hinge axis. The lid has an open position and a closed position
in which it closes the access opening. The hinge comprises a rim portion, integral with
the rim, and a lid portion, integral with the lid, that can be engaged to each other to join
the lid to the rim and are arranged such that the lid portion can only be engaged with
the rim portion in the open position of the lid and that, in the closed position of the lid,
the lid portion is locked to the rim portion, preventing separation of the lid portion from
the rim portion. In this context, it is understood that preventing separation is intended to
denote that the parts cannot be separated without causing damage to the package that
would either prevent the package from being further used or at least indicate that

tampering had occurred.
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In one embodiment, the hinge portions comprise a pin and a recess, the pin
defining the hinge axis and being arranged to rotate within the recess to allow pivoting
of the lid. The recess may have an entrance and the pin may have a cross-section
allowing its entry to the recess through the entrance to engage the lid portion and the
rim portion. In order to allow connection in the open position of the lid and prevent
separation in the closed position, the entrance may be oriented in a direction parallel to
a plane of the access opening. In other words, the entrance may be directed backwards
or forwards. The precise direction of the entrance will depend on whether the pin or the
recess is formed on the lid and it will be understood that complex shapes may be
envisaged. Nevertheless, it should be excluded that the hinge portions can be
disengaged by lifting or prising open of the lid at the side where the hinge is located.
The recess may have various configurations but in one embodiment has one or more
hook-like elements that engage over and around the pin to prevent removal of the pin in
an upwards direction without bending or breaking of the hook.

It is understood that the lid and the rim cannot be disengaged in the closed
position of the lid. Once the lid is open, this may be possible without breaking of the
hinge portions. It is however not excluded that the engagement is permanent and that
once the lid portion and hinge portion are engaged, removal may be prevented in all
positions. According to one embodiment, the lid portion may be engaged with the rim
portion by a snap connection between the pin and the recess. The entrance to the recess
may be slightly smaller than a cross-section or diameter of the pin. In this case, resilient
deformation of either the recess or the pin may take place in order to allow connection
to occur. In the case that hooks are provided to form the recess, these may flex to allow
the pin to pass through the entrance. The snap connection may be reversible.

In one embodiment, the pin is supported at both of its ends. This provides
additional strength to the construction with a minimum increase in material. In the case
that the pin is provided on the lid, the support may be provided by mounts extending
from the lid and integrally moulded therewith.

The pin may be an elongate solid cylinder and may be additionally provided with
functional elements extending from its surfaces. These may include an abutment
surface for defining a maximum opening of the lid and a detent surface, which may
define an intermediate opening position. The functional elements may be provided on

any of the surfaces either of the pin itself or of the related mounts and may be formed
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as protrusions or recesses. In one embodiment the functional elements may be surfaces
that extend from an outer circumference of the cylinder.

In the following, reference will be made to the pin being provided on the lid
portion and the recess being provided on the rim portion. This configuration has certain
advantages in terms of guiding the pin into the recess during assembly of these parts. It
will however be understood that the reverse of this arrangement is equally possible.

According to one aspect of the invention, the hinge may comprises abutment
surfaces on the lid portion and the rim portion that mutually engage one another at a
fully open position of the lid to prevent further opening. As described above, these
abutment surfaces may be provided as functional elements on a pin or recess forming
the hinge but may also be provided by other elements in the case of other hinge
constructions. The fully open position of the lid may be chosen according to the
particular configuration of the package and may lie between 100 degrees and 150
degrees from the closed position. According to one aspect of the invention, the lid may
be applied to a relatively light container i.e. one where the weight of the lid is relatively
large compared to that of the container, especially as it becomes empty. This may be
the case when the container is of a thin-walled construction such as a thermoformed
container, while the lid is of more robust injection moulded construction. In this case, it
is important that the lid cannot open too far and destabilise the container. In one
embodiment the fully open position may be around 120 degrees. Further details
regarding desirable configurations of the package to ensure stability are given below.

According to another aspect of the invention, it may be desirable to have a detent
position for the lid. In this context, a detent position is intended to refer to a position of
opening where the lid experiences an increased resistance to opening or closing. The
hinge may comprises a detent mechanism that provides resistance to pivoting of the lid
past the detent position. The detent position may be symmetrical i.e. where an equal
resistance is encountered on proceeding in both direction, or asymmetrical, namely
where a greater force is required in one direction than in the other. In the present case,
the detent mechanism can be provided to hold the lid in an open position during use
and prevent the lid from closing until a minimal force has been overcome. The detent
position may be between 70 degrees and 110 degrees from the closed position,

preferably around 90 degrees.
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It will be understood that the package may comprise a single hinge e.g. located
centrally on one side of the lid or extending along that side. In one embodiment of the
invention, the package comprises two hinges. These may be separated from each other
and aligned. Their spacing will be dependent on the construction of the package in
order to ensure adequate resistance against unauthorised opening.

In one embodiment of the package, the rim comprises an upstanding
circumferential flange surrounding the opening and the lid comprises a downward
extending groove, the flange being inserted into the groove on closing the lid to form a
first seal. This arrangement not only ensures sealing of the package but also ensures
that the lid cannot move laterally with respect to the rim when in the closed position. In
this manner, the separation of the hinge portions is further prevented. Only once the lid
is open to a position that the flange and groove are no longer engaged can lateral
movement take place to disengage the hinge portions.

In a further embodiment, the lid has an exterior surface extending to an outer
circumference and the hinge axis is co-linear with the outer circumference. The exterior
surface is preferably a curved surface and locating the hinge at an edge of this surface
avoids disturbing the surface while ensuring that the hinge can be straight or, in the
case of multiple hinges, that the individual hinges are aligned.

According to another embodiment, the rim may have an inner skirt engaging with
the container to form a second seal and an outer skirt forming an exterior surface of the
package. The outer skirt may form a curved surface which may match and be coplanar
with the lid, at least at the point at which these surfaces meet. The hinge axis may be
located radially between the limits of the inner and outer skirts. As mentioned above, in
the case of existing one-piece hinges, the hinge may have protruded beyond the
envelope of the package or lid, occupying additional space and being unsightly. The
present configuration significantly improves this situation while retaining the ability to
have a relatively large access opening. Of further significance, since the inner skirt
provides for sealing engagement with the container, the rim portion of the hinge need
not be hermetic with respect to the circumferential rim. In other words, an opening
through the rim may be present at the location of the rim portion of the hinge without
compromising the sealing of the container. This allows for greater flexibility in

manufacture. The same may apply for the lid, with the lid portion of the hinge being
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located radially outwardly of the downward extending groove which defines the first
seal between the lid and the rim.

According to a still further aspect of the invention, the container may comprise an
under-rim, bonded to the peripheral wall of the container. In this case, the second seal
may be formed between the rim and the under- rim. The function of the under-rim will
be further understood with reference to the description but it will be understood that
together with the circumferential rim it can form a structural unit in the assembled
configuration of the package. It is also circumferential in shape and defines an access
opening to the interior of the container. It is understood that circumferential is not
intended to be limited to circular shapes and the access opening is preferably quasi-
rectangular. The under-rim 1s preferably injection moulded and can be bonded to the
container by any suitable process, including gluing or welding, preferably to an annular
flange formed on the peripheral wall during its production. The rim and the under-rim
may connect together in a snap-fit connection or by any other suitable means that
allows them to be assembled within a production environment..

The first and second seals according to the invention are preferably insect-tight
seals. In the following, an insect-tight seal will be defined as a seal that avoids any
opening of 70 microns or greater at any point of the seal. Experience in the field of
food packaging in tropical climates has determined that this value is generally adequate
to avoid ingress of the smallest insects that may be detrimental to food hygiene. By
providing the first and second seals to be insect-tight, ingress of such insects to the
interior of the container can be avoided, even after the container has been first opened
and when powder particles are present around the lid and frames. The first and second
seals may also be water-tight, preferably to at least 3 cm of water. In this context it
should also be understood that the seals referred to are completely different from the
initial hermetic seal provided during packaging, which may be achieved by a sealing
foil. In general a package for a nutritional product will be storable for an extended
period of time in an unopened condition due to the careful selection of the materials
and construction of the package itself. The first and second seals referred to above are
those that play a role during use and reclosure of the once opened package.

The invention is particularly applicable to packages wherein the container is of a
relatively light construction relative to the lid assembly. In one embodiment, the base

and peripheral wall of the container may comprise a thin-walled thermoformed tub
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having a wall thickness of between 0.1 and 0.6 mm, preferably between 0.2 mm and
0.4 mm. The container may also comprise a carton sleeve, provided to at least partially
enclose the tub.

In a further aspect of the invention the lid or the rim may be provided with a
tamper evident closure indication provided at a location opposite to the hinge. At this
location there may be a catch or closure mechanism for closing the lid and the closure
may be provided with an appropriate tamper evident indicator. A permanently adhered
label may also be used that must be torn on first use. The skilled person will be familiar
with the various possibilities that can be implemented in this context.

The invention also relates to a filled package containing a quantity of powdered
nutritional product sealed within the container. A sealing foil may be present over the
mouth of the container, closing the access opening prior to use. In one particular
embodiment the nutritional product comprises infant milk formula.

In addition to the package described above, the invention also relates to a lid
assembly comprising the lid and the circumferential rim as described above for use in
such a package. The lid assembly may be manufactured and assembled separately and
provided to a packaging assembly for integration into the package at another location.

The invention also relates to a method of manufacturing a package for a
powdered nutritional product comprising: thermoforming a container for receiving the
nutritional product, the container having a base and a peripheral wall; injection
moulding a circumferential rim defining a wide access opening, integrally formed with
a rim portion of a hinge; injection moulding a lid for reclosing the access opening,
integrally formed with a lid portion of a hinge; attaching the lid to the rim by engaging
the rim portion to the lid portion in an open position of the lid and subsequently closing
the lid onto the access opening to form a lid assembly; filling the container with the
product; sealing the product within the container by means of a sealing foil; and
connecting the rim and lid assembly to the container. The package and its components
may be as described above or hereinafter.

According to a yet further aspect of the invention there is provided a package for
a powdered nutritional product comprising: a container portion for receiving the
nutritional product, the container portion comprising a thermoformed plastic tub having
a base and a peripheral wall defining a product containing space; a closure portion for

attachment to the container portion, the closure portion comprising a circumferential
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rim defining an access opening and a lid, pivotably attached to the rim by at least one
hinge having a hinge axis, the lid having an open position and a closed position in
which it closes the access opening; and a seal, separating the container portion from the
closure portion and sealing the product containing space prior to use. According to this
aspect of the invention, the closure portion has a mass that is equal to or greater than
the mass of the container portion and the hinge is arranged to prevent opening of the lid
beyond a point at which the package, when empty of product, is unstable. As a result of
the particular construction described above and hereinafter, it is possible to
manufacture a container portion that is exceptionally light. In this context, the closure
portion may be defined as the part of the package above the sealing foil and equal to or
greater than the mass of the container portion is intended to mean that the closure
portion may have a mass that is at least 40% of the mass of the empty package,
preferably more than 45% of the total mass or even more than 50% of the total mass.

In order to achieve the desired sealing properties, the lid portion, may need to be
of a construction that is relatively heavy compared to the container. This can lead to the
package, in its empty condition, being top-heavy. For this reason, opening of the lid
should be limited to an angle that does not cause the centre of gravity of the total
package to move outside the area of the base. The empty package may be considered to
be unstable at the point when the centre of gravity of the total package aligns with an
edge of the base in contact with the surface on which it stands. It will be understood
that as the lid is opened by pivoting about the hinge, the centre of gravity of the lid will
pass over the hinge axis and will exercise an ever more important moment about the
edge of the base.

In one example opening of the lid may be limited to an opening angle of around
100 degrees, or around 110 degrees or even 120 degrees. The skilled person will
understand that the precise limit will depend upon the relative weights of these
components and also on the relative dimensions of the base compared to the height of
the container.

The invention is particularly important for packages in which the height of the
container portion is relatively large compared to the width of the base. In particular, for
containers where the height of the tub is greater than the base width i.e. the portion of

the base that makes contact with the surface on which it stands. The invention may be
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especially applicable to containers where the height is 50% greater than the base width
or even twice as high as the base width.

The invention is also particularly applicable to packages where the hinge of the
lid is located at a position that is further from the centre of gravity of the package than
the widest point of contact of the base with the surface on which it stands. If we denote
the location of the hinge axis from the centreline of the package as defining a hinge
offset, the invention is believed to be particularly applicable for packages in which the
hinge offset is at least equal to 70% of the base width, or even 80% of the base width.

In one embodiment, the container portion, comprises a thermoplastic formed tub
and a carton sleeve surrounding it. Such a container of 2 litre volume may weigh as
little as 55g, while the closure portion may weigh a similar amount. If the actual lid
weighs around 25g, the effect of opening the lid beyond the vertical can have a
significant effect on the overall balance of the package. According to the invention, a
container of more than 1.5 litres in volume, with an empty weight of less than 100 g
can be adequately sealed with a hinged lid.

As described above and hereinafter, the closure portion may further comprise an
under-rim, permanently connected to the container portion. In this context, the under-
rim is designated as part of the closure portion since it contributes to the top-heavy
effect on the overall package. It will nevertheless be understood that from a
constructional aspect the under-rim may be associated with the container rather than

with the lid.

BRIEF DESCRIPTION OF THE DRAWINGS
The features and advantages of the invention will be further appreciated upon
reference to the following drawings of a number of exemplary embodiments, in which:
Figure 1 shows a package according to the present invention in partly exploded
perspective view;
Figure 2 shows a perspective view of the package of Figure 1 with closed lid;
Figure 3 shows a perspective view of the package of Figure 1 with opened lid;
Figure 4 shows a partial cross-section through the package of Figure 2 along line
IV-1V;
Figures 5, 5a and 5b show details of the lid of Figure 1;

Figures 6, 6a and 6b show details of the circumferential rim of Figure 1;
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Figures 7a to 7d show cross-sections in the direction VII-VII of Figure 3 with the
lid in various positions with respect to the circumferential rim; and
Figures 8a to 8d show cut-away perspective views of one of the hinges of Figure

2 in various positions of use taken from the rear of the package in the direction VIII.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

Figure 1 shows a partially exploded view of a package 1 according to the present
invention comprising a lid assembly 3 and a container 5. The container 5 comprises a
tub 2, a sleeve 4, a membrane seal 6 and an under-rim 8. The lid assembly 3 includes a
circumferential rim 10 and a lid 12.

The tub 2 is thermoformed of relatively thin polypropylene material and has a
base 14 and a peripheral wall 16 defining a product containing space 20. The peripheral
wall 16 extends to an upper edge 18 having an outwardly directed annular flange 19.
The sleeve 4 is formed of carton and has wall 22 and a bottom 24. Under-rim 8 is an
annular ring having an upstanding second sealing flange 48 surrounding an access
opening 26 of a similar dimension to the product containing space 20. Between the first
sealing flange 48 and the access opening 26 are located detent openings 46, the
function of which will be further explained below. The circumferential rim 10 is also in
the form of a ring and is provided with barbs 40 extending downwardly. The under-rim
8 and circumferential rim 10 are also made of polypropylene although it will be
understood that other appropriate materials could be employed. The membrane 6
includes a tear line 28 defining an opening region 30 and includes a pull tab 32.

Figure 2 shows a perspective view of the package 1 of Figure 1 in the assembled
state with the lid 12 closed. A catch 36 on the front edge of the lid 12, engages with a
rib 38 on the circumferential rim 10 to maintain the lid 12 closed. The lid 12 is also
made of polypropylene.

Figure 3 shows a perspective view of the package 1 of Figure 1 in the assembled
state with the lid 12 open and the membrane removed to provide access to the product
containing space 20. A scoop 42 is held within the lid 12 by clips 44 and can also be
positioned in a scoop holder 50 integrally formed with the lower frame 8. Also visible
are hinges 11 allowing pivoting connection between the lid 12 and the upper frame 10

and the rib 38.
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Figure 4 is a perspective cross-section along line IV-IV of Figure 2. As can be
seen, the membrane 6 is attached across the annular flange 19 of the tub 2 and
sandwiched by the under-rim 8 which overlies the annular flange 19. The annular
flange 19, membrane 6 and under-rim 8 are all welded together to form a single
relatively rigid rim structure. Circumferential rim 10 is mechanically engaged with the
under-rim 8 by the downwardly extending barbs 40 that engage through the detent
openings 46 in the under-rim 8. As can also be seen in this view, sleeve 4 closely
engages against the peripheral wall 16 of tub 2, extending up to beneath the annular
flange 19 to provide additional support. This allows the circumferential rim 10 to be
snapped into the under-rim 8 without causing deformation or collapse of the tub 2.

According to an important aspect of the invention, the lid assembly 3 is provided
with two seals. A circumferential first seal is formed by an upstanding first sealing
flange 56 on the upper side of the circumferential rim 10 which engages with a
downward extending first groove 58 on the underside of the lid 12. A circumferential
second seal 1s formed by the upstanding second sealing flange 48 which engages with a
downward extending second groove 54 on an inner skirt of the circumferential rim 10.
Lead-in webs 62, 60 are located on either side of the first groove 58 and second groove
54 respectively and provide assistance during assembly and additional strength. Figure
4 also shows that the circumferential rim 10 has an outer circumferential skirt 66 and
the lid 12 has an exterior surface 64. The exterior surface 64 and the outer skirt 66 are
co-planar in the closed position of the lid 12. In other words, both of the lid 12 and
circumferential rim 10 have external surfaces that blend smoothly together at this
location. Additionally, the under-rim 8 has a peripheral surface 68 and the peripheral
surface 68 and outer skirt 66 are also co-planar when the circumferential rim 10 and
under-rim 8 are connected together as shown.

Figure 5 shows a plan view of the lid 12 of Figure 1 in isolation. Like the tub 2,
the lid 12 is generally rectangular in shape with curved corners. The exterior surface 64
is interrupted at the front edge of the lid 12 by catch 36 and at the rear edge 72 of the
lid 12 by lid portions 70 of hinges 11, which are aligned with each other and with the
rear edge 72.

Figure Sa shows a detail of one of the lid portions 70 of Figure 5. It comprises a
cylindrical pin 74 supported at either end by a mount 76 integrated with the exterior
surface 64. Adjacent the mid-point of pin 74, the lid portion 70 is provided with a first
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abutment surface 78 and to one side of the first abutment surface 78 is located a detent
surface 80, the functions of which will be described below.

Figure 5b shows a cross-section through the lid portion 70 of Figure 5a in the
direction Vb-Vb. As can be seen, the first abutment surface 78 extends from the
cylindrical surface of the pin 74 and is also connected to the exterior surface 64 of the
lid 12. The detent surface 80 also extends from the cylindrical surface of the pin 74 in a
direction opposite to that of the first abutment surface 78. Also shown is the downward
extending first groove 58 on the underside of the lid 12.

Figure 6 shows a rear view of the circumferential rim 10 of Figure 1 taken in the
plane of the access opening 26 showing the outer skirt 66, the upstanding first sealing
flange 56 and the rim portions 82 of the hinges 11.

Figure 6a is a detail of one of the rim portions 82 of Figure 5. The rim portion 82
comprises a pair of hooks 84 aligned with each other and separated by a second
abutment surface 86 formed by ribs 88. By implementing the abutment surface 86 in
the form of ribs 88, adequate strength may be achieved while avoiding a massive
section that would be subject to different moulding and cooling parameters to the
remainder of the circumferential rim 10.

Figure 6b shows a cross-section through the rim portion 82 of Figure 6a in the
direction VIb-VIb showing the hooks 84, the second abutment surface 86 and the ribs
88 which merge with the outer skirt 66. Also shown is the upstanding first sealing
flange 56 and the downward extending first groove 54 on the inner skirt 55. As can be
seen in this view, the hooks 84 form a cylindrical recess 90 having an entrance 92
opening in a direction facing away from the access opening 26.

Figures 7a to 7d show cross-sections in the direction VII-VII of Figure 3 with the
lid 12 in various positions with respect to the circumferential rim 10. In Figure 7a, the
lid 12 is separate from the rim 10, prior to assembly. The lid 12 is in an upright position
with the pin 74 located adjacent to the entrance 92 to the recess 90. As can be seen, the
pin 74 is marginally larger than the entrance 92 and can enter the recess 90 in the
direction of arrow A in a snap fit connection. Removal of the pin 74 from the recess 90
is also possible in this position of the lid 12, without causing damage.

Figure 7b shows the lid 12 in the fully opened position, assembled to the rim 10
at the hinge 11. At this position, the first abutment surface 78 engages the second
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abutment surface 86 to prevent further opening of the lid 12. This position corresponds
to an opening angle of around 120 degrees.

Figure 7c shows the hinge 11 with the lid 12 in a partially closed position and
with the upstanding second rim 56 entering the second groove 58.

Figure 7d shows the lid 12 in the closed position, with the upstanding second rim
56 engaged within the second groove 58. In this position (not shown in this view) the
catch 36 may be engaged with the rib 38 on the circumferential rim 10 to maintain the
lid 12 closed. This position also corresponds to the packaged condition prior to first
use. For the sake of clarity, it is noted that although Figures 7a to 7d have been
described in sequence, assembly of a package will not usually take place in this
manner, since the lid 12 and circumferential rim 10 will generally be assembled to form
a lid assembly 3 prior to assembly with the container 5.

According to an important aspect of the invention, in the closed position of the lid
12 according to Figure 7d, removal of the pin 74 from the recess 90 is not possible
without breaking or damaging the hooks 84. This is because the engagement of the
upstanding second rim 56 within the second groove 58 precludes any movement of the
lid 12 in a lateral direction, parallel to a plane of the access opening 26. The only
movement that the pin 74 can make is upwards but this is prevented by the hooks 84.

Operation of the hinge 11 and the detent surface 80 will be further described with
reference to Figures 8a to 8d, which show a cut-away perspective view of one of the
hinges 11in various positions of use taken from the rear of the package in the direction
VIII according to Figure 2.

According to Figure 8a, the lid 12 is shown in a closed position on the
circumferential rim 10 corresponding to the position illustrated in Figure 7d. The pin 74
is engaged within the recess 90 and is retained by the hooks 84 against upwards
movement. The first abutment surface 78 is spaced from the second abutment surface
86 and the ribs 88 are clearly visible. Also visible in this view is the detent surface 80,
extending from the surface of the pin 74within the entrance 92 to the recess 90.
Adjacent to the detent surface 80, the rim portion 82 of the hinge 11 has an opening 83
extending through the outer skirt 66. Because this opening 83 is radially outwards of
the second sealing flange 48, there is no consequence for the sealing of the container 5.

Figure 8b shows a similar view to Figure 8a, with the lid 12 opened to an angle of

around 70 degrees with respect to the closed position. At this point, the first abutment
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surface 78 is still spaced from the second abutment surface 86 but the detent surface 80
has started to engage with an edge 85 of the opening 83. The user will detect this as a
slight resistance to pivoting of the lid 12. The detent surface 80 is not radially
symmetrical with respect to the pin 74 and during pivoting acts as a cam against the
edge 85, whereby the resistance gently increases with rotation.

Figure 8c shows a similar view to Figure 8b, with the lid 12 pivoted to an angle
of 90 degrees with respect to the closed position. At this point, the detent surface 80 has
cleared the edge 85 of the opening 83 and resistance to further pivoting in the open
direction 1s reduced again. The detent surface 80 is now beneath the pin 74 and located
within the opening 83.

Figure 8d shows a similar view of the lid 12 in the fully open position, pivoted to
an angle of 120 degrees with respect to the closed position of Figure 8a. At this
position, the first abutment surface 78 is engaged with the second abutment surface 86,
resisting further rotation of the lid 12. Once the lid 12 has passed the vertical position
shown in Figure 8c and overcome the resistance of the detent surface 80, it is free to
fall towards the position of Figure 8d under gravity or by virtue of its existing inertia.
For a package 1 that is almost empty, the lid 12 has a significant mass compared to the
remainder of the package 1. This is particularly the case for the exemplary thin-walled
tub 2 described which, for a tub of around 2 litres in volume, has a mass of around 25
g, which compares with a mass of the lid 12 of around 24g. For this reason, limiting the
angle through which the lid 12 can rotate to around 120 degrees avoids additional
moment being applied to the package 1, which could lead to it toppling backwards with
undesirable consequences.

It will be understood that limiting the angle beyond the vertical by which the lid
12 can pivot can also have the consequence that it easily falls back to the closed
position, either by rebound or by being knocked. This can easily occur, especially in the
case of infant formula while trying to manipulate items with one hand. As a result of
the detent surface 80, this inconvenience is obviated. With reference to Figure 8c, on
closing of the lid 12, it will be noted that at an angle of 90 degrees, the detent surface
will again engage with the edge 85 of the opening 83. In this direction of movement,
the force required for the detent surface 83 to overcome the edge 85 is greater due to
the asymmetric shape of the detent surface 83. The lid 12 cannot fall back to the closed

position without an additional force being applied.
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Thus, the invention has been described by reference to certain embodiments
discussed above. It will be recognized that these embodiments are susceptible to
various modifications and alternative forms well known to those of skill in the art. In
particular, both the hinges and the container may be distinct from the schematically
illustrated design.

Many modifications in addition to those described above may be made to the
structures and techniques described herein without departing from the spirit and scope
of the invention. Accordingly, although specific embodiments have been described,

these are examples only and are not limiting upon the scope of the invention.
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CLAIMS

1. A package for a powdered nutritional product comprising:
a container for receiving the nutritional product, the container having a
base and a peripheral wall;
a circumferential rim for connection to the container and defining an
access opening; and
a lid, pivotably attached to the rim by at least one hinge having a hinge
axis, the lid having an open position and a closed position in which it closes
the access opening;
wherein the hinge comprises a rim portion, integral with the rim, and a
lid portion, integral with the lid, that can be engaged to each other to join the
lid to the rim and are arranged such that the lid portion can only be engaged
with the rim portion in the open position of the lid and that, in the closed
position of the lid, the lid portion is locked to the rim portion, preventing

separation of the lid portion from the rim portion.

2.Package according to claim 1, wherein the hinge portions comprise a pin and a
recess, the pin defining the hinge axis and being arranged to rotate within the

recess to allow pivoting of the lid.

3.Package according to claim 2, wherein the recess has an entrance and the pin has
a cross-section allowing its entry to the recess through the entrance to engage
the lid portion and the rim portion, the entrance being oriented in a direction

parallel to a plane of the access opening.

4.Package according to claim 2 or claim 3, wherein the lid portion is engaged with

the rim portion by a snap connection between the pin and the recess.

5.Package according to any one of claims 2 to 4, wherein the pin is supported at

both of its ends.
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6. Package according to any one of claims 2 to 5, wherein the pin is an elongate

solid cylinder provided with an abutment surface and a detent surface, which

preferably extend from an outer circumference of the cylinder.

7.Package according to any one of claims 2 to 6, wherein the pin is provided on the

lid portion and the recess is provided on the rim portion.

8. Package according to any preceding claim, wherein the hinge comprises

abutment surfaces on the lid portion and the rim portion that engage one

another at a fully open position of the lid to prevent further opening.

9.Package according to claim 7, wherein the fully open position of the lid is

10.

11.

12.

13.

between 100 degrees and 150 degrees from the closed position, preferably

around 120 degrees.

Package according to any preceding claim, wherein the hinge comprises a
detent mechanism that holds the lid in an open position and provides
resistance to pivoting of the lid past a detent position in the direction of the

closed position.

Package according to claim 9, wherein the detent position is at an angle of
between 70 degrees and 110 degrees from the closed position, preferably

around 90 degrees.

Package according to any preceding claim, comprising two hinges.

Package according to any preceding claim, wherein the rim comprises an
upstanding circumferential flange surrounding the opening and the lid
comprises a downward extending groove, the flange being inserted into the

groove on closing the lid to form a first seal.
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16.

17.

18.

19.

20.

21.

22.
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Package according to any preceding claim, wherein the lid has an exterior
surface extending to an outer circumference and the hinge axis is co-linear

with the outer circumference.

Package according to any preceding claim, wherein the rim has an inner skirt
for engagement with the container to form a second seal and an outer skirt
forming an exterior surface of the package and the hinge axis is located

radially between the inner and outer skirts.

Package according to any preceding claim, wherein the container further
comprises an injection moulded under-rim, bonded to the peripheral wall of

the container and the rim sealingly engages with the under- rim.

Package according to claim 16, wherein the rim and the under-rim connect

together in a snap-fit connection.

Package according to any preceding claim, wherein the base and peripheral
wall of the container comprise a thin-walled thermoformed tub having a wall
thickness of between 0.1 and 0.6 mm, preferably between 0.2 mm and 0.4

mm.
Package according to any of the preceding claims, wherein the lid or the rim
are provided with a tamper evident closure indication provided at a location

opposite to the hinge.

Package according to any of the preceding claims, further comprising a

quantity of powdered nutritional product sealed within the container.

Package according to claim 20, wherein the nutritional product comprises

infant milk formula.

A lid assembly for use in the package according to any of claims 1 to 21.
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23.  Method of manufacturing a package for a powdered nutritional product
comprising:
thermoforming a container for receiving the nutritional product, the
container having a base and a peripheral wall,
injection moulding a circumferential rim defining a wide access opening,
integrally formed with a rim portion of a hinge
injection moulding a lid for reclosing the access opening, integrally formed
with a lid portion of a hinge;
attaching the lid to the rim by engaging the rim portion to the lid portion in
an open position of the lid and subsequently closing the lid onto the access
opening to form a lid assembly;
filling the container with the product;
sealing the product within the container by means of a sealing foil; and

connecting the lid assembly to the container.

24. A package for a powdered nutritional product comprising:

a container portion for receiving the nutritional product, the container
portion comprising a thermoformed plastic tub having a base and a
peripheral wall defining a product containing space;

a closure portion for attachment to the container portion, the closure
portion comprising a circumferential rim defining an access opening and a
lid, pivotably attached to the rim by at least one hinge having a hinge axis,
the lid having an open position and a closed position in which it closes the
access opening; and

a seal, separating the container portion from the lid portion and sealing
the product containing space prior to use;

wherein the closure portion has a mass that is equal to or greater than

the mass of the container portion and the hinge is arranged to prevent opening
of the lid beyond a point at which the package, when empty of product, is

unstable.

25. The package according to claim 24, wherein the container portion further

comprises a carton sleeve.
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26. The package according to claim 24 or claim 25, wherein the closure portion
further comprises an under-rim, permanently connected to the container
portion.

27. The package according to any of claims 24 to 26, wherein the hinge is

5 arranged to limit opening of the lid to a maximum angle of around 110

degrees.

28. The package according to any of claims 24 to 27, wherein the hinge axis is
located at a hinge offset from a centreline of the package, which is at least
70% or even 80% greater than a base width of the container portion.

10
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