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(57) Abstract: A fence system, post, and method of manufacture are herein
disclosed. The post includes a shatt, and an overmold layer extending at least

a portion of a length of the shaft. The overmold layer includes a plurality of

external attachment locating features for selectively securing wire locating at-

tachments at predetermined locations along the length of the shaft. The fence
system includes a plurality of the posts and a plurality of wire locating attach-
ments configured to be attached to the external attachment locating features
of the posts.
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A FENCE POST

TECHNICAL FIELD

The present disclosure relates to a fence post — more particularly a fence post intended for use in an

electric fence system.

STATEMENT OF CORRESPONDING APPLICATIONS

This application is based on the provisional specification filed in relation to New Zealand Patent

Application No. 717229, the entire contents of which are incorporated herein by reference.

BACKGROUND

Electric fencing is well known, particularly in animal husbandry. It is typically used to partition areas of

pasture to be grazed by livestock — or conversely to prevent access.

An electric fence has three key components: at least one conductive wire, an energiser, and fence posts
to carry the wire(s). The energiser supplies electric current to the wire, and an animal or person coming

into contact with the wire will receive an electric shock.

The wire must be supported along its length by one or more fence posts to ensure that the wire is at a
height which forms an effective barrier to the animals being enclosed or excluded. The connection of
the wire to the posts must be electrically insulated from ground, or short circuiting will greatly reduce

the efficacy of the fence.

Further, even if a fence is not electrified, fence posts which are intended to remain in place either
permanently or at least for a lengthy period of time need to have sufficient strength to resist being

pushed over by animals.

It is also important to maintain a consistent height of the wire(s) relative to ground (and each other)
along the length of the fence to prevent gaps being created, or a higher likelihood of short-circuits

occurring due to proximity to vegetation or neighbouring wires.

Several types of fence posts are known for permanent or semi-permanent fencing applications.
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Wooden posts are widely used, but are time consuming to install — both with regard to placement in
the ground but also securing insulators to the post for supporting the wires. Fastening of the insulators
to the post also frequently introduces tracking issues between the wire and post due to the conductive

nature of the fasteners (commonly metal nails)

To secure the wire to the post the insulators often have pins or claws molded with the body. The pins

are difficult to remove and farmers find this frustrating.

Steel posts are excellent earthing stakes, and require insulation to stop wires coming into contact with
the post. Plastic insulators are fitted to the post to provide sufficient electrical isolation. These
insulators are generally secured to the post using pins located in pre-formed holes. However, users find
separating the pins from the insulator body frustrating, and the pins also have a tendency to break or
pull through the body of the insulator. The insulators are also difficult to remove from the bag as the

pins are generally attached to the body by a tether.

Fibreglass posts are light and relatively strong for their weight, but are typically very smooth and
therefore difficult to attach wires to. Some wire attachment systems use steel torsion springs to grip
the shaft, but these have a tendency to slide down the post and then require repositioning — particularly
where the ground is undulating. Other wire attachment systems use a clamping arrangement with a
threaded fastener — but again these are susceptible to movement and are relatively time intensive to

install.

TIGER MFG.CO., LTD. (htip://www.tiger-mfe.co.ip/) offers “animal poles” for fencing in which a

fibreglass core shaft is overmolded with a thin layer of polypropylene, and a number of permanently
molded wire connection features dispersed along its length. This post is only 20mm in diameter, and
does not provide any significant lateral resistance in the ground to keep it in place once installed.

Further, the permanently molded wire connection features cannot be replaced if broken.

It is an object of the present invention to address the foregoing problems or at least to provide the

public with a useful choice.

All references, including any patents or patent applications cited in this specification are hereby
incorporated by reference. No admission is made that any reference constitutes prior art. The
discussion of the references states what their authors assert, and the applicants reserve the right to
challenge the accuracy and pertinency of the cited documents. It will be clearly understood that,
although a number of prior art publications are referred to herein, this reference does not constitute an
admission that any of these documents form part of the common general knowledge in the art, in New

Zealand or in any other country.
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Unless the context clearly requires otherwise, throughout the description and the claims, the words
“comprise”, “comprising”, and the like, are to be construed in an inclusive sense as opposed to an

exclusive or exhaustive sense, that is to say, in the sense of “including, but not limited to”.

Further aspects and advantages of the present invention will become apparent from the ensuing

description which is given by way of example only.

SUMMARY

According to one aspect of the present invention there is provided a post, including a shaft. The post
may include an overmold layer extending at least a portion of a length of the shaft, wherein the
overmold layer includes a plurality of external attachment locating features for selectively securing wire

locating attachments at predetermined locations along the length of the shaft.

Generally, reference to a post should be understood to mean an elongate member intended to be
positioned in an upright orientation in use, particularly for supporting one or more wires above the
ground to produce a fence. The post may include a foot at one end, configured to be inserted into the
ground. The end of the post at this end may be referred to as the tip. The distal end of the post may be
referred to as “the end” or head. However, while it is envisaged that the post may be generally
configured as described above (i.e. to be inserted into the ground) it should be appreciated that in
exemplary embodiments the post may be configured to be secured to a primary structure — for

example, acting as an extension to a post inserted in the ground, or a standoff from such a post.

It should be appreciated that reference to “wire” in the present disclosure is intended to encompass
various forms of the fencing element which may be suspended from posts to form a barrier there

between, for example: single filament metal wires, tapes, braids, and so forth.

Reference to a shaft should be understood to mean an elongate structural member forming the core of
the post, whether solid or hollow in its cross-section. It is envisaged the shaft may be made of a
material which has one or more of the following properties: a relatively high elasticity to allow for
flexure under heavy loading (such as a round bail rolling over the fence line) which having sufficient
rigidity and strength to maintain a barrier to animals, low material cost in comparison with steel or
wood, sufficient weather resistance and UV resistance to provide a fairly long outdoor life (for example,

in the order of 20 years, and electrical insulation.

In an exemplary embodiment the shaft may be made of a fibre-reinforced plastics material. Reference

to fibre-reinforced plastics should be understood to mean a composite material made of a polymer
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matrix reinforced with fibres to mechanically enhance the strength and elasticity of the polymer.

For example, the shaft may be made of fibreglass. Fibreglass has been identified as an example of a
material with properties well suited to the present application, as discussed above, in combination with

aspects such as the overmold to protect against UV damage.

In an exemplary embodiment the shaft may include at least one external locating feature to assist with
locating the shaft relative to the overmold layer. For example, the shaft may include at least one
annular recess into which the overmold layer extends, to restrict longitudinal movement of the shaft

relative to the overmold layer.

Reference to an overmold layer should be understood to mean a layer molded about a separate part —
i.e. the shaft. Further description of exemplary embodiments of the method of manufacture of the post

are described further below.

The overmold layer provides a base for the provision of external attachment locating features. Itis also
envisaged that the overmold layer may act as a protective covering for shafts made of a fibre-reinforced
plastics material, reducing the likelihood of a user being exposed to splinters, and also providing
protection for the shaft itself against degradation due to UV exposure. It is also envisaged that the
overmold layer may facilitate the molding of a foot to be inserted into the ground with features to

provide stability to the post — for example as discussed in greater detail further below.

In an exemplary embodiment the shaft may be centralised within the overmold layer — i.e. the
longitudinal axis of the shaft may be substantially aligned with the longitudinal axis of the overmold
layer. Centralising the shaft may assist in producing a consistent wall thickness of the overmold layer,
which may reduce the likelihood of warping or cracking in the overmold layer due to stresses

introduced by disparate cooling times in sections of different thickness.

In an exemplary embodiment the overmold layer may extend along at least 50% of a length of the shaft.

In an exemplary embodiment the overmold layer may extend along at least 90% of a length of the shaft.

In an exemplary embodiment, the overmold layer may be produced in more than one overmolding
step. This may allow a mold configured for production of a post with a first length to produce the
majority of an overmold layer for a longer post with a longer shaft. A secondary mold may be used to
mold the shorter overmold onto the exposed length of shaft, and potentially finish the post in a smaller

tool and overmold the remaining post detail.

The overmold layer may be made of any suitable material known to a person skilled in the art. For

example, the overmold layer may be made of a plastics material. In an exemplary embodiment the
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overmold layer may be made of a different plastics material to the shaft. In an exemplary embodiment
the overmold layer may be made of polyethylene — more particularly high density polyethylene (HDPE).
HDPE is seen by the applicant as a relatively low cost material with desirable properties with regard to
resisting degradation in outdoor conditions, as well as providing good electrical insulation. The applicant
has identified that this material may cause difficulties in the molding process due to a relatively high
viscosity and associated complications in long flow lengths (such as in the case of a post), and high
shrinkage rates, however these may be managed with one or more of the techniques or features

described herein.

It should be appreciated that this is not intended to be limiting, and that other specific examples of
potential materials for the overmold layer include glass filled nylon, glass filled polypropylene, and poly-

vinyl chloride.

In an exemplary embodiment, the overmold layer may extend over at least one end of the shaft.

In an exemplary embodiment, at least one end of the shaft extends beyond the overmold layer.

In an exemplary embodiment, the post may include at least one cap, configured to be attached to the

overmold layer and fit over an end of the shaft extending beyond the overmold layer.

In an exemplary embodiment the post may include an end cap. It is envisaged that the end cap may

provide a visually pleasing interface between the end of the shaft and the end of the overmold layer.

For example, the overmold layer may include one or more lateral catches, with the end cap including
one or more slots extending along the longitudinal axis of the post and configured to receive the
catches. The slots may accommodate shrinkage of the overmold layer down the shaft, while resisting

further shrinkage beyond a designated point.

In an exemplary embodiment the end cap may include an internal face configured to bear against the
exposed end of the shaft. The end cap may be made of a tougher material than the overmold layer — for
example, a glass filled nylon. It is envisaged that the post may be installed by ramming against the end
of the post, and the tougher end cap may be better suited to transferring energy to the shaft without

being damaged than the material the overmold layer may be made of.

In an exemplary embodiment the post may include a tip cap. In an exemplary embodiment the tip cap
may be made of a tougher material than the overmold layer — for example a glass filled nylon, or in
some embodiments steel or stainless steel for use in stonier ground. Further, it is envisaged that the tip
cap may play a role in locating the shaft within the cavity of the mold during manufacture — described in

greater detail below.
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In an exemplary embodiment the tip cap may have a larger diameter than the overmolded portion of
the foot — i.e. the diameter of the tip cap may be larger than a portion of the overmold layer
surrounding the shaft and adjacent the tip cap. This may provide a pilot hole, making it easier to insert
the remainder of the foot portion of the post in the ground. It is envisaged that this may also provide a
space in the ground for the material displaced by the blades to compact back into around the foot

portion of the shaft, and provide a barb type effect when withdrawing the post from the ground.

Reference to an attachment locating feature should be understood to mean a structural feature
intended to facilitate the securing of a separate part in a predetermined location, and restrict

movement of that part from the predetermined location.

Similarly, a wire locating attachment should be understood to mean a part having structural features
intended to interact with an attachment locating feature of the post to secure it to the post in a
predetermined location. In an exemplary embodiment the overmold layer may be configured such that

a wire locating attachment can only be attached to the post at an attachment locating feature.

In the context of fencing, it may be desirable to ensure consistent positioning of a wire relative to each
post in a series of posts in a fence line. In exemplary embodiments in which the wire locating
attachment is a distinct part (i.e. not integral with the overmolded portion), the provision of the
attachment locating features may reduce the likelihood of wires being secured at uneven heights, in

addition to restricting subsequent movement from those positions.

The wire locating attachment may be configured to retain the wire using any suitable means known in
the art. For example, the wire locating attachment may include an open ended loop (for example, a
III

“pigtail” as known in the art of electric fencing), one or more claws, a pin locking device, and so on.

In an exemplary embodiment, the wire locating attachment may be configured to produce an aperture

in combination with the overmold layer when secured to the post, through which the wire may pass.

In an exemplary embodiment the wire locating attachment may be made of an electrically insulating
material — for example, a plastics material. The applicant has identified that the material used for the
wire locating attachment may ideally have one or more of the following properties: good weather
resistance and stability in exposed conditions, high strength, excellent wear resistance, and be
dimensionally stable. For example, the wire locating attachment may be made of a glass fibre

reinforced nylon.

However, it should be appreciated that this is not intended to be limiting, and in an exemplary

embodiment the wire locating attachment may be made of an electrically conductive material. In such
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an embodiment the overmold layer may be used to provide insulation from ground.

In an exemplary embodiment the wire locating attachment may include a body. In an exemplary
embodiment the wire locating attachment may include at least one pair of arms configured to extend

about at least a portion of the overmold layer.

In an exemplary embodiment the attachment locating feature may include at least one elongate

locating feature extending longitudinally along at least a portion of a side of the overmold layer.

In an exemplary embodiment, the elongate locating feature may be a ridge protruding from the
overmold layer — although it should be appreciated that the elongate locating feature may take other

forms — for example an elongate recess.

In an exemplary embodiment the attachment locating feature may include at least one elongate
locating feature extending longitudinally along at least a portion of opposing sides of the overmold

layer.

In an exemplary embodiment at least one of the arms of the wire locating attachment may include a
catching surface configured to bear against a surface of the elongate locating feature. In an exemplary
embodiment the catching surface may be provided by a protrusion at an end of an arm distal from the

body — essentially acting as the hook of a barb.

The interaction of the catching surface and the surface of the elongate locating feature may be
intended to restrict radial movement of the wire locating attachment away from the post, as well as

axial movement around the post, until released by a user.

In an exemplary embodiment the attachment locating features may include at least one transverse
locating feature, configured to restrict longitudinal movement of the wire locating attachment relative
to the post. The transverse locating feature may include at least one surface extending in a transverse

orientation relative to the longitudinal axis of the post —i.e. facing towards an end of the post.

In an exemplary embodiment, the transverse locating feature may include a recess in the overmold
layer — although it should be appreciated that the transverse locating feature may take other forms —

for example a protrusion.

In an exemplary embodiment the wire locating attachment may include at least one locating feature
configured to interact with the transverse locating feature of the overmold. For example, where the
transverse locating feature is a recess, the locating feature of the wire locating attachment may be a

protrusion complementary in shape to the recess.
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In an exemplary embodiment the locating feature of the wire locating attachment may be positioned
on a surface of the body facing the overmold layer when secured to the post. In an exemplary
embodiment the locating feature of the wire locating attachment may be positioned on a surface of at

least one of the arms facing the overmold layer when secured to the post.

In an exemplary embodiment the attachment locating feature may include a transverse groove. It is
envisaged that the transverse groove may define, at least in part, a pathway for a wire to be supported
by the post. In an exemplary embodiment, the wire locating attachment may be configured to be

secured to the overmold layer to produce an aperture in combination with the transverse groove.

In an exemplary embodiment the wire locating attachment may include two pairs of arms, each pair of
arms spaced apart on the body of the wire locating attachment with a gap between them. It is

envisaged that the gap may be aligned with the transverse groove.

Similarly, at least one of the transverse locating features may be positioned to assist in aligning the wire

locating attachment with the transverse groove.

According to one aspect of the present disclosure there is provided a post, including a shaft, wherein
the shaft includes a plurality of external attachment locating features for selectively securing wire

locating attachments at predetermined locations along the length of the shaft.

In the overmolding process, cooling of the material used to form the overmold layer results in
shrinkage. This may be more pronounced in molding shapes with long flow lengths — such as an
elongate fence post as in the present disclosure. For example, in the case of HDPE, the shrinkage may
be in the order of 2% {depending on the grade of material), and for a post approximately 1500 mm in
length this may result in potential shrinkage movement in the order of 30 mm. It has been identified
that although plastics materials which may be used to form the overmold layer may be elastic in nature,
the formation of the attachment locating features may introduce stress raiser points that concentrate
the level of stress introduced by this movement and increase susceptibility to cracking of the overmold

layer.

In an exemplary embodiment the overmold layer may include at least one stress relief feature. A stress
relief feature should be understood to mean a structural feature of the overmold layer configured to
accommodate the movement of the overmold layer relative to the shaft due to deformation — whether

during manufacture or in operation.

According to an exemplary embodiment of the present disclosure there is provided a post, including a

shaft. The post may include an overmold layer extending at least a portion of a length of the shaft,
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wherein the overmold layer includes at least one stress relief feature.

In an exemplary embodiment the at least one stress release feature may be positioned between

portions of the overmold layer continuously surrounding the shaft.

In an exemplary embodiment the overmold layer may include a plurality of stress relief features spaced
apart along the longitudinal axis of the shaft. It is envisaged that the stress relief features may be
evenly distributed along the longitudinal length of the overmold layer, although it should be

appreciated that this is not intended to be limiting to every embodiment of the present disclosure.

In an exemplary embodiment the stress relief feature may include a plurality of transverse stress relief
members surrounding the shaft, and spaced apart along the shaft, wherein neighbouring stress relief
members are connected by link members on one side of the shaft, alternating between sides along the
stress relief feature. It is envisaged that this structure may effectively act as a series of relatively short
cantilever beams stacked on top of each other in alternating directions. In an exemplary embodiment
each transverse stress relief member may be substantially disc-shaped, having a central aperture for

receiving the shaft.

As another explanation of this structure, the stress relief feature may include a series of transverse slots

in the overmold layer, entering from alternating sides of the shaft.

It should be appreciated that this is not intended to be limiting to all embodiments of the present
disclosure. For example, in an exemplary embodiment the stress relief feature may include one or
more of: a series of transverse slots in the overmold layer entering from different but not opposing
directions, a helix, a necked section allowing for stretch, breaks in the overmold, a separately molded
stress relief feature as detailed above and slid onto the shaft prior to applying the overmold, or floating

end caps in which the shrinkage of the overmold draws the end cap tightly onto the shaft.

In an exemplary embodiment the stress relief feature may include at least one opening exposing the
shaft. It is envisaged that this may provide an opportunity to centralise the shaft within the overmold
tooling without the inclusion of additional clips or tool features to achieve this. Rather, the tool
feature(s) used to produce the stress relief feature may be used to support or locate the shaft in the

desired position.

In an exemplary embodiment the stress relief feature may include a plurality of openings that provide
an opportunity to support the shaft at multiple points along its length. In an exemplary embodiment at
least three points on the shaft may be supported to aid in centralising the shaft while injecting the

overmold layer.
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In an exemplary embodiment the stress relief feature may be continuous with the overmold layer. In
an exemplary embodiment, the cross-sectional area of the stress relief feature at any one point in a
flow path of a mold used to produce the overmold may be at least 30 mm? In an exemplary
embodiment, the cross-sectional area of the stress relief feature at any one point in a flow path of a
mold used to produce the overmold may be in the range of about 30 to 40 mm?Z. In an exemplary
embodiment, the cross-sectional area of the stress relief feature at any one point in a flow path of a

mold used to produce the overmold may be about 34 mm?,

In an exemplary embodiment the post may include a foot at one end of the shaft, configured to be

inserted into the ground to locate the post in place.

In an exemplary embodiment the overmold layer may include a substantial portion of the foot —i.e. the

foot may be unitary with the overmold layer.

In an exemplary embodiment the foot may include an elongate shaft portion coaxial with the
longitudinal axis of the shaft. In an exemplary embodiment the foot may include at least one fin
extending along at least a portion of the elongate shaft portion. In an exemplary embodiment the foot

may include a plurality of fins.

In an exemplary embodiment, at least one fin may include a series of alternating ridges and grooves on
at least one surface. It is envisaged that may increase the surface area of the fin, to resist movement of

the post when inserted into the ground.

In an exemplary embodiment the fin may include a series of alternating ridges and grooves on opposing
surfaces. In an exemplary embodiment the series of ridges and grooves may be substantially

corrugated in structure.

In an exemplary embodiment the alternating ridges and grooves may be transverse to the longitudinal
axis of the shaft. As well as providing increased surface area in comparison with a flat surface, it is
envisaged that this transverse orientation may be particularly effective in resisting pulling of the post

from the ground.

In an exemplary embodiment the foot may include a flange extending from the elongate shaft portion

at a position distal from the tip of the post.

The flange may act as a height gauge so the installer can ram the post to the same depth each time. This

reduces the installation time as the installer does not have to continually check the height of the post.

It is also envisaged that the flange may be used as a ramming face for the post. Ramming a long thin

post into the ground from the top could have a higher likelihood of buckling the post. In contrast,

10
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ramming against the flange close to the ground may reduce the likelihood of this occurring.

According to one aspect of the present disclosure there is provided a post, including a shaft. The post
may include a foot at one end of the shaft, configured to be inserted into the ground to locate the post
in place, wherein the foot includes at least one fin extending along at least a portion of its longitudinal

axis, the fin including a series of alternating ridges and grooves on at least one surface.

According to one aspect of the present disclosure there is provided a method for manufacturing a post
substantially as herein described, including positioning the shaft within a cavity of an overmolding mold.
The method may also include introducing material into the mold to form the overmold layer on the

shaft.

Features may need to be created to position the shaft in the cavity of the mold tool. These features
may be provided at each end of the shaft, and also evenly spaced along the length of the post. It should
be appreciated that the number of features may depend on the length of the post, the rigidity of the

shaft being overmolded, and the wall thickness of the overmold layer that needs to be maintained.

It is envisaged that this positioning may be achieved in a number of ways. By way of example, the shaft
can be made longer than the desired overmold detail, i.e. the shaft can extend past the detail of the
overmolded shape. Doing this allows the shaft to be positioned in the mold, and the toolmaker can
optionally use external clips to hold the rod in position without these clips becoming caught in the

overmold. Any excess rod can also be trimmed off later if necessary.

As a further example, one or more additional molded parts can be fitted to the fibreglass rod prior to
overmolding. In an exemplary embodiment, the tip cap may be fitted to one end of the shaft prior to
introducing the material into the mold to form the overmold layer on the shaft. In an exemplary
embodiment the tip cap may be fitted to the shaft prior to positioning within the cavity. This may have
a number of benefits. For example, different materials may be used for different parts of the post. As an
example the tip cap may be molded from a relatively harder material such as glass filled nylon, or a
metal such as steel or aluminium. This may provide a stronger point for inserting the post into the
ground, in comparison with the softer material of the overmold layer. It may also provide a softer shut
surface for the overmold molding tool to clamp onto, and the mold detail of the cap can be dimensional
more accurate than a fibreglass rod. The cap may also be used to protect the end of the shaft, and if the

shaft is hollow, block off the end so plastic does not extrude up the inside.

In another example, clips may be used to hold the shaft in place along the length of the cavity and are
overmolded during the molding process. This method may require more time, as the clips need to be

loaded into the mold tool prior to loading the shaft. The mold tool may also need to have features on it

11
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to locate the plastic clips.

As a further example, features in the mold tool detail may be used to locate the shaft. This may allow
the shaft to be fitted into the tool quickly and without confusion. For this option it may be
advantageous for the detail to match or fit in with the main post detail (i.e. desired features of the
overmold layer) so that it does not look out of place. For example, exemplary embodiments of the
stress relief feature substantially as described above may be positioned to provide even spaces for the
location of the shaft and also reduce the amount of shrinkage each section of post will see along the

entire length of the post.

Exemplary embodiments of the present disclosure may use one of more of the above locating methods.
In general, benefits may include reducing the number of parts to be loaded into the mold tool, reducing
the time to load the inserted parts into the mold tool, assisting in maintaining centralisation of the shaft
along the length of the cavity to maintain a consistent wall thickness, allowing versatility for new
options further down the track, i.e. different end caps, and maintaining a reasonable distance between

each of the locating features.

According to one aspect of the present disclosure there is provided a fence system, including a plurality
of posts substantially as herein described, and a plurality of wire locating attachments substantially as

herein described.

According to one aspect of the present disclosure there is provided a fence system, including a plurality
of posts substantially as herein described, inserted into the ground; a plurality of wire locating
attachments substantially as herein described, secured to each of the posts; and at least one wire

suspended by the wire locating attachments, between the posts.

According to one aspect of the present disclosure there is provided a method of installing a fence
system, including: inserting a plurality of posts substantially as herein described into the ground; and
securing a plurality of wire locating attachments substantially as herein described to the posts, such

that at least one wire is suspended by the wire locating attachments between the posts.

BRIEF DESCRIPTION OF DRAWINGS

Further aspects of the present invention will become apparent from the following description which is

given by way of example only and with reference to the accompanying drawings in which:

FIG. 1A is a front view of an exemplary post according to an aspect of the present disclosure;
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is a perspective view of an exemplary rod for use in the post;
is a side enlarged view of the exemplary rod;
is a side cross-sectional view of the exemplary post;

is a perspective view of an end of the exemplary post with an exemplary end cap

removed;

is a perspective view of the end of the exemplary post with the exemplary end cap

attached;

is a side cross-sectional view of the end of the exemplary post;

is a perspective view of an exemplary foot of the exemplary post;

is a side cross-sectional view of the foot of the exemplary post;

is an end cross-sectional view of the foot of the exemplary post;

is a perspective view of an exemplary cap tip for the exemplary foot;

is an end cross-sectional view of another exemplary embodiment of a foot of the

exemplary post;

is a perspective view of another exemplary cap tip for the exemplary foot;

is a perspective view of an exemplary stress relief feature for the exemplary post;

is a side view of the exemplary stress relief feature;

is a front view of the exemplary stress relief feature;

is a perspective view of an exemplary wire attachment feature for the exemplary post;
is a side view of the exemplary wire attachment feature;

is a front view of the exemplary wire attachment feature;

is a perspective view of an exemplary wire locating attachment for use with the

exemplary post;
is a top view of the exemplary wire locating attachment;

is a side view of the exemplary wire locating attachment;
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FIG. 6D is a front view of the exemplary wire locating attachment;

FIG. 7A is a perspective view of the exemplary wire locating attachment secured to the

exemplary post;

FIG. 7B is a side view of the exemplary wire locating attachment secured to the post;

FIG. 8 is a perspective view of the exemplary post with a plurality of the exemplary wire

locating attachments secured thereto, and

FIG. 9 is a perspective view of a fence including a plurality of the exemplary posts.

DETAILED DESCRIPTION

FIG. 1A illustrates a fence post 100. The post 100 has a core shaft 102 (not clearly seen in FIG. 1A, but
see FIG. 1B) onto which an overmold layer 104 (herein referred to as “the overmold”) is applied. The

post 100 has a head 106 at one end, and a foot 108 at the other end distal from the head 106.

The overmold 104 includes a first stress relief feature 110a at a mid-point between the head 106 and
the foot 108, and a second stress relief feature 110b adjacent to the foot 108. The stress relief features

110a and 110b will be described in greater detail below.

The overmold 104 also includes a plurality of external attachment locating features for selectively
securing wire locating attachments (not illustrated in FIG. 1A) at predetermined locations 112a-112m
along the length of the post 100 between the head 106 and the second stress relief feature 110b.

Details of the attachment locating features will be described further below.

Referring to FIG. 1B, in this exemplary embodiment the shaft 102 is a rod having a solid cross-section
with a diameter of approximately 16.0 mm and made of fiberglass — and may herein be referred to as

“the rod”.

The rod 102 includes a number of external locating features spaced apart at several locations 114a-c
along its length. Referring to FIG. 1C, the external locating features are annular grooves 116, which
guide the formation of internal rings 118 on the overmold 104 during molding (as seen in FIG. 1D). The
interlocking grooves 116 and rings 118 restrict longitudinal movement of the rod 102 relative to the

overmold layer 104.

Referring to FIG. 2A, at the head 106 of the post 100, the rod 102 projects beyond a first end 120 of the

overmold 104 by approximately 13 mm. In this exemplary embodiment the rod 102 initially extends
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above the overmold 104 by 8 mm, but the overmold 104 may shrink down the rod 102 by

approximately 5 mm following molding.

Two barbs 122a and 122b are located on opposite sides of the first end 120. As seen in FIG. 2B, the
post includes a cap 124 made of glass fibre reinforced nylon, configured to fit over the exposed end of
the rod 102 and including fastener apertures 126a {(and 126b — as seen in FIG. 2C) into which the barbs
122a (and 112b — as seen in FIG. 2C) may project to locate the cap 124 relative to the overmold 104.
The slot shaped nature of the fastener apertures 126a and 126b accommodates shrinkage of the

overmold 104.

Referring to FIG. 2C, the cap 124 includes an end portion 128 having an inner surface 130 which may
bear against a first end surface 132 of the rod 102. Further, the interior surface of the sides of the cap
124 may include a plurality of radially extending ribs to grip onto the rod 102, centralize the cap 124
relative to the longitudinal axis of the rod 102, and limit longitudinal movement along the rod 102

during ramming.

FIG. 3A shows the foot 108 of the post 100 in greater detail. The foot 108 includes a shaft portion 300,
with a flange 302 between the shaft portion 300 and the second strain relief feature 110b of the post
100. Four fins 304a-d (fin 304b not shown in FIG. 3A, see FIG. 3C) are evenly spaced around the shaft

portion 300, extending radially from its longitudinal axis.

Each of the fins 304a-d includes a series of transverse ridges 306 and grooves 308 forming a corrugated
pattern through a central portion of each of the fins 304a-d. By way of example, the corrugations may
have an amplitude of approximately 2 mm (plus the wall thickness of the fin 304a-d) and a pitch of
approximately 8.8 mm. In the exemplary embodiment illustrated, each fin 304a-d includes at least one

slot 310.

Similar to the head 106 of the post, the foot 108 is capped by a separate part: tip 312. Referring to FIG.
3B, the rod 102 extends through the entirety of the shaft portion 300 of the foot, and projects beyond
its end. The tip 312 fits over the exposed end of the rod 102. As seen in FIG. 3C, the interior 314 of the
foot 108 at its end includes planar key surfaces 316a and 316b. The tip 312 (as seen in FIG. 3D) has a
body 318 with a conical nose 320 at one end. At its other end the tip 312, a cavity 322 provides for
receiving the exposed end of the rod 102 (as seen in FIG. 3B), with a key flange 324 having opposing
keying surfaces 326a and 326b on its exterior against which the planar key surfaces 316a and 316b of

the foot 108 (as seen in FIG. 3C) are formed during molding.

FIG. 3E, illustrates an alternative embodiment to FIG. 3C, in which the interior 314 of the foot 108 at its

end includes a plurality of indents 328a-d. The tip 312 (as seen in FIG. 3F) has a number of protrusions
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330a-d spaced around its exterior about which the indents 328a-d of the foot 108 (as seen in FIG. 3E)

are formed during molding.

FIG. 4A-C illustrate the structure of the stress relief feature 110, extending continuously between solid
portions of the overmold 104. The stress relief feature 110 includes a plurality of transverse stress
relief members in the form of disks 400a-e, having a central bore 402 (in which the rod 102 is located —

see FIG. 4B and FIG. 4C).

The disks 400a-e are produced by forming transverse slots 404a-f on alternating sides of the overmold
104 along the length of the stress relief feature 110, leaving neighboring disks 400a-e connected by
vertical link members 406a-f. Each disk 400a-e and vertical link member 606a-f essentially acts as a
cantilever beam — allowing flexure in each cantilever beam, and therefore the stress relief feature as a

whole.

Stress produced by shrinkage of the overmold 104 is accommodated by this flexure, reducing the
likelihood of material failure and the formation of cracks. Similarly, the flexure may accommodate
stress on the overmold 104 while the post is in use — for example if a load is applied by an animal

brushing against the fence.

As seen in FIG. 1A, the stress relief features 110a and 110b have been positioned at approximately
equal spacing from the head 106. Referring to FIG. 1B, the sets of groves 114a and 114b on the
fiberglass rod 102 are positioned be located approximate the middle of each section of overmold 104
between the stress relief features 110a-c. This allows each section of overmold 104 to shrink away from
each stress relief features 110a-c. For the foot 108 section, in which it is envisioned that most of the

shrinkage will pull the stress relief feature 110c downwards.

It is envisaged that in the middle section of the overmold 104 — i.e on either side of the stress relief
feature 110b — may experience a shrinkage of approximately 5 mm in each direction. As such, the stress

relief feature 110b may need to accommodate in the order of 10 to 12mm of movement.

In an exemplary embodiment the material used for the overmold 104 may be a fractional melt HDPE.
Fractional melt is defined by a melt flow index (MFI) test performed to ASTM D1238 (a standard test
method for finding the MFI value). So a fractional melt plastic is one that has an MFI less than 1 g/10
min at 190°C. In this exemplary embodiment the material also has a maximum tensile strength of 27

MPa and a flexural modulas of 1370 MPa.

A person skilled in the art will appreciate that there is no specific guide or level of stress a part must be

below to prevent stress cracking. The applicant has identified that reducing the likelihood of cracking is
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influenced by the type of material, keeping the high stress areas free of sharp corners (or stress raisers)
and keeping the overall stress as low as possible. FEA analysis of the stress relief feature 110 suggests
the stress in the disks 400a-e and vertical link members 406a-f is around the 13 to 14 MPa range with a
couple of higher areas around the 26 MPa level. The higher levels appear to be located on smooth
surfaces and do not appear to be close to stress raiser points, and as such present a relatively low risk of

cracking.

In an exemplary embodiment the thickness of the disks 400a-e may be different. It is envisaged that this
may assist in balancing the amount of deflection each of the disks 400a-e will move. As the stress relief
feature 110 may be produced by molding onto the fibreglass rod 102, the inside surface of the stress
relief feature 110 is in contact with the rod 102 when the post 100 is removed from the molding tool.
The shrinkage movement does have some force behind it, but it has to overcome the frictional force
between the fiberglass and the HDPE. Testing has shown that when the stress relief feature 110 is
configured such that the disks 400a-e have the same thickness, the two disks 400a and 400e at each
end of the stress relief feature 110 (closest to the overmolded sections) tend to move more than the
next discs in. The thickness of the first arms from each end, i.e. disks 400a and 400e, may be increased
to be a little more rigid and therefore pull the next disc along the axis of the fiberglass rod 102 to

provide a more uniform appearance.

The tool features of the mold used to form the slots 404a-f may also be used to hold the rod 102 in
place within the cavity of the mold defining the overmold 104. The connected structure of the stress
relief feature also allows for a continuous flow path within the cavity through which material forming

the overmold 104 may pass.

FIG. 5A-C illustrates front and rear attachment locating features 500a {and 500b positioned at each of
the predetermined locations 112a-112m (as shown in FIG. 1A). The attachment locating features 500a

and 500b may herein be referred to as “index features”.

Between the index features 500a and 500b, on the sides of the overmold 104, left and right vertical
ridges 502a and 502b extend the length of the overmold 104 (interrupted by the strain relief features
110a and 110b illustrated in FIG. 1A).

With reference to the front index feature 500a, each index feature includes a transverse groove 504a,
with a first locating recess 506a positioned above the groove 504a, and a second locating recess 508a
positioned below the groove 504a. Each of the locating recesses 506a and 508a includes a first
transverse locating surface 510a facing the groove 504a, and a second transverse locating surface 512a

facing away from the groove 504a.
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Referring to FIG. 5B, each of the vertical ridges (for example, ridge 502b illustrated in FIG. 5B) includes a

front catch surface 516b and a rear catch surface 518b.

FIG. 6A-D illustrates a wire locating attachment 600 {herein referred to as “the clip”) to be secured to
the post 100 using the index features. The clip 600 includes a body 602, with a first pair of arms 604

and a second pair of arms 606 extending from the body 602, with a gap 608 therebetween.

Referring to FIG. 6B and 6D, each pair of arms includes a left arm 609 and a right arm 610, the arms 609
and 610 ending in an outwardly flaring barb 612 and 614 respectively. The barbs 612 and 614 include
barb catch surfaces 616 and 618 respectively, facing towards the body 602. A first locating protrusion
620a and a second protrusion 620b extend from the body 602 in the same direction as the arms. The
first locating protrusion 620a and second protrusion 620b are complementary in shape with the

locating recesses 506 and 508 of the index features 500.

Referring to FIG. 7A, the clip 600 may be pushed onto a desired indexing feature (for example front
indexing feature 500a as shown in FIG. 5A), with the flared barbs 612 and 614 guiding the arms 610 and
614 outwardly over the vertical ridges 502. Once the barbs 612 and 614 are passed the ridges 502, the
resilient nature of the arms 610 and 614 closes them such that the barb catch surfaces 616 and 618 are

positioned against the rear catch surface 518b — resisting removal of the clip 600 from the post 100.

Simultaneously the first locating protrusion 620a and the second protrusion 620b are nested within the

locating recesses 506a and 508a respectively, to resist movement of the clip 600 along the post 600.

In FIG. 7B, it may be seen that the body 602 of the clip 600, together with the transverse groove 504a,
defines an aperture 700 through which a length of wire may pass — thereby locating the wire at a

desired height.

FIG. 8 illustrates a post 100 to which a plurality of the clips 600a-h have been secured. It should be
appreciated that the clips 600a-h may be secured in any number of combinations to achieve a variety of

fence configurations.

FIG. 9 illustrates a fence 900, in which a number of posts 100 have been spaced apart. Wires 902a-g
span between the posts 100, secured by clips 600a, 600b, and 600d-h (not clearly seen in FIG. 9, but
refer to FIG. 8). In this exemplary embodiment, a strain post 904 is provided at one end of the fence

900, to which the wires 902a-g may be secured using any suitable means known in the art.

The entire disclosures of all applications, patents and publications cited above and below, if any, are

herein incorporated by reference.
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Reference to any prior art in this specification is not, and should not be taken as, an acknowledgement
or any form of suggestion that that prior art forms part of the common general knowledge in the field

of endeavor in any country in the world.

The disclosure may also be said broadly to consist in the parts, elements and features referred to or
indicated in the specification of the application, individually or collectively, in any or all combinations of

two or more of said parts, elements or features.

Wherein the foregoing description reference has been made to integers or components having known

equivalents thereof, those integers are herein incorporated as if individually set forth.

It should be noted that various changes and modifications to the presently preferred embodiments
described herein will be apparent to those skilled in the art. Such changes and modifications may be
made without departing from the spirit and scope of the disclosure and without diminishing its
attendant advantages. It is therefore intended that such changes and modifications be comprised within

the present disclosure.

The terminology used herein is for the purpose of describing particular embodiments only and is not

intended to be limiting of the disclosure. As used herein, the singular forms “a”, “an” and “the” are

intended to include the plural forms as well, unless the context clearly indicates otherwise.

Explicitly referenced embodiments herein were chosen and described in order to best explain the
principles of the disclosure and their practical application, and to enable others of ordinary skill in the
art to understand the disclosure and recognize many alternatives, modifications, and variations on the
described example(s). Accordingly, various implementations other than those explicitly described are
within the scope of the disclosure, and it should be appreciated that modifications and additions may

be made thereto without departing from the scope thereof as defined in the appended claims.
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CLAIMS

1. A post, including:

a shaft;

an overmold layer extending at least a portion of a length of the shaft,

wherein the overmold layer includes a plurality of external attachment locating features for

selectively securing wire locating attachments at predetermined locations along the length of the shaft.

2. The post of claim 1, wherein the overmold layer includes at least one stress relief feature.

3. The post of claim 2, wherein the at least one stress release feature may be positioned between

portions of the overmold layer continuously surrounding the shaft.

4, The post of claim 2 or claim 3, wherein the at least one stress relief feature includes a plurality
of transverse stress relief members surrounding the shaft, and spaced apart along the shaft, wherein
neighbouring stress relief members are connected by link members on one side of the shaft, alternating

between sides along the stress relief feature.

5. The post of claim 4, wherein each transverse stress relief member is substantially disc-shaped,

having a central aperture for receiving the shaft.

6. The post of claim 2, wherein the at least one stress relief feature includes one or more of: a
series of transverse slots in the overmold layer entering from different but not opposing directions, a
helix, a necked section allowing for stretch, breaks in the overmold, or floating end caps in which the

shrinkage of the overmold draws the end cap tightly onto the shaft.

7. The post of any one of claims 2 to 6, wherein the stress relief feature includes at least one

opening exposing the shaft.

8. The post of any one of claims 2 to 7, wherein the stress relief feature is continuous with the

overmold layer.
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9. The post of claim 8, wherein the cross-sectional area of the stress relief feature at any one point

in a flow path of a mold used to produce the overmold is at least 30 mm?2.

10. The post of claim 9, wherein the cross-sectional area is in the range of about 30 to 40 mm?Z.

11. The post of any one of claims 2 to 7, wherein the stress relief feature is separately molded and

slid onto the shaft prior to applying the overmold.

12. The post of any one of claims 1 to 11, wherein the shaft is made of a fibre-reinforced plastics

material, and the overmold layer is made of a different plastics material to the shaft.

13. The post of any one of claims 1 to 12, wherein the shaft includes at least one external locating

feature configured to assist locate the shaft relative to the overmold layer.

14. The post of claim 13, wherein the at least one external locating feature includes at least one

annular recess into which the overmold layer extends.

15. The post of any one of claims 1 to 14, wherein the overmold layer extends along at least 50% of

a length of the shaft.

16. The post of claim 15, wherein the overmold layer extends along at least 90% of the length of
the shaft.
17. The post of any one of claims 1 to 16, wherein the post includes at least one cap configured to

be attached to the overmold layer and fit over an end of the shaft extending beyond the overmold

layer.

18. The post of claim 17, wherein the at least one cap includes an end cap including one or more
slots extending along the longitudinal axis of the post and configured to receive one or more lateral

catches extending from the overmold layer.

19. The post of claim 18, wherein the end cap includes an internal face configured to bear against

the exposed end of the shaft.
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20. The post of claim 18 or claim 19, wherein the end cap is made of a tougher material than the

overmold layer.

21. The post of any one of claims 17 to 20, wherein the at least one cap includes a tip cap made of a

tougher material than the overmold layer.

22. The post of claim 21, wherein the diameter of the tip cap is larger than a portion of the

overmold layer surrounding the shaft and adjacent the tip cap.

23. The post of any one of claims 1 to 22, wherein the overmold layer is configured such that a wire

locating attachment can only be attached to the post at one of the attachment locating features.

24. The post of any one of claims 1 to 23, wherein the overmold layer is configured to produce an
aperture in combination with a wire locating attachment when secured to the post, through which a

fence wire may pass.

25. The post of any one of claims 1 to 24, wherein the attachment locating features include at least
one elongate locating feature extending longitudinally along at least a portion of a side of the overmold

layer.

26. The post of any one of claims 1 to 25, wherein the attachment locating features include at least
one transverse locating feature, configured to restrict longitudinal movement of a wire locating

attachment relative to the post when secured to the post.

27. The post of claim 26, wherein the at least one transverse locating feature includes at least one

surface extending in a transverse orientation relative to the longitudinal axis of the post.

28. The post of any one of claims 1 to 26, including a foot at one end of the shaft, configured to be
inserted into the ground to locate the post in place, and having an elongate shaft portion coaxial with

the longitudinal axis of the shaft.

29. The post of claim 28, wherein the foot includes at least one fin extending along at least a

portion of the elongate shaft portion.
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30. The post of claim 29, wherein the at least one fin includes a series of alternating ridges and

grooves on at least one surface.

31. The post of claim 30, wherein the at least one fin includes a series of alternating ridges and

grooves on opposing surfaces.

32. The post of claim 30 or claim 31, wherein the alternating ridges and grooves are transverse to

the longitudinal axis of the shaft.

33. The post of any one of claims 28 to 32, wherein the foot includes a flange extending from the

elongate shaft portion at a position distal from the tip of the post.

34. A fence system, including:

a plurality of posts as claimed in any one of claims 1 to 33; and

a plurality of wire locating attachments configured to be attached to the external attachment

locating features of the posts.

35. The fence system of claim 34, wherein each wire locating attachment includes at least one pair
of arms configured to extend about at least a portion of the overmold layer of the post, each arm
having a catching surface configured to bear against the overmold layer to restrict radial movement of
the wire locating attachment away from the post, as well as axial movement around the post, until

released by a user.

36. The fence system of claim 34 or claim 35, wherein each wire locating attachment includes at
least one locating feature configured to interact with the overmold layer to restrict movement of the

wire locating attachment along the longitudinal axis of the post until released by a user.

37. A method for manufacturing a post having a shaft and an overmold layer extending at least a
portion of a length of the shaft, wherein the overmold layer includes a plurality of external attachment
locating features for selectively securing wire locating attachments at predetermined locations along

the length of the shaft, the method including:
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positioning the shaft within a cavity of an overmolding mold; and

introducing material into the mold to form the overmold layer on the shaft.

38. The method of claim 37, wherein the post includes at least one stress relief feature in the
overmold layer and the stress relief feature includes at least one opening exposing the shaft, and
positioning the shaft within a cavity of an overmolding mold includes locating the shaft within the

overmolding mold using tool features in contact with the exposed shaft.

39. The method of claim 37, wherein the shaft is longer than the overmold layer, and positioning
the shaft within a cavity of an overmolding mold includes securing the shaft relative to the mold by the

ends of the shaft.

40. The method of claim 37, wherein one or more molded parts are fitted to the shaft prior to

positioning within the overmolding mold.

41. The method of claim 40, wherein the one or more molded parts locate the shaft within the

overmolding mold.

42. The method of any one of claims 37 to 41, wherein the overmold layer is produced in more

than one overmolding step.

43. The method of any one of claims 37 to 41, including:

forming a first portion of the overmold layer in a first overmolding mold; and

forming a second portion of the overmold layer in a second overmolding mold.

24



WO 2017/142426 PCT/NZ2017/050017

FIG. 1A

1/17



PCT/NZ2017/050017

WO 2017/142426
FIG. 1B
FIG. 1C
T
—\_ -~ 102
116
114a 4
N ad
B 116
114b <
116
\_»_F—,—/
FIG. 1D
114b
™, "\ ™,
114c AN
/\/ ", \\.

e

2 /17



PCT/NZ2017/050017

WO 2017/142426

FIG. 2B

3/17



WO 2017/142426 PCT/NZ2017/050017

FIG. 2C

106

132

122b

T N_-104

102

4 /17



PCT/NZ2017/050017

WO 2017/142426

FIG. 3A

5/17



PCT/NZ2017/050017

WO 2017/142426

FIG. 3B

108

304a

302

6/17



WO 2017/142426 PCT/NZ2017/050017




WO 2017/142426 PCT/NZ2017/050017

320

312\,

322

8/17



WO 2017/142426 PCT/NZ2017/050017

110 N
\7\* | I
o

— 402
400a 1 e
400b =
— : 404c
406¢ ‘ ‘//////
400c ‘ —_—
404d S
I 406d
400d = ,
404e
406e = ‘/////’

9/17



PCT/NZ2017/050017

WO 2017/142426

FIG. 4B

104 *
400d—fﬁi AT 406e
&m«/’ S
== , =5/ \-400d
204f J*, .
i
j’ I 104

10 / 17



WO 2017/142426 PCT/NZ2017/050017

FIG. 5A

104

502a i

510a

506a

P = ——

5042 — K\

11 /17



WO 2017/142426 PCT/NZ2017/050017

FIG. 5B
104
\—\
516b | I -518b
502b
506a *j/SOGb
FIG. 5C
500b S
504a Ve 104
S
500a " A= J 504b T It
s0sa— | “‘\\508b o2
S
\ [TI—510a
506a —_|||
512a {11}
| 5043
502a—~\\\\
508a
516a— |
|[~516b

12 /17



WO 2017/142426

PCT/NZ2017/050017

614a

610a



WO 2017/142426 PCT/NZ2017/050017

FIG. 6C
610a
4T —604
602 —~_ “\__608
“T\—606
;fgﬁﬁﬁ‘ﬁ;li"“\\‘610b
FIG. 6D
600 6103‘\~;ﬁ>>"““—_'”__*“““\\<:\\,/f609a
\1\‘ 618a — I 616a
614a __— +—~——612a
620a
602 “—__-608
620b
614b — ' [ —612b
618b — | ~—616b
610b — " == /603

14 / 17



WO 2017/142426 PCT/NZ2017/050017

FIG. 7A
100

502b
518b

f 618a

| 614a

600 610a

608

e

614b
618b

610b

504a

504a

700

600

104 — 1

15 /17



WO 2017/142426 PCT/NZ2017/050017

600a

16 / 17



PCT/NZ2017/050017

WO 2017/142426

FIG.9

17 / 17



INTERNATIONAL SEARCH REPORT International application No.
PCT/NZ2017/050017

A. CLASSIFICATION OF SUBJECT MATTER
EO4H 17/20 (2006.01) EO4H 17/24 (2006.01) AO1K 3/00 (2006.01)

According to International Patent Classification (IPC) or to both national classification and TPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPODOC, WPIAP: /IC /CN (E04H17, A01K3, AOIM29) AND KEYWORDS (TOP, LAYER, PLASTIC, MOLD, UPRIGHT, STRESS, RELIEF
AND LIKE TERMS)

WPIAP, EPODOC & Cluster: TXTE: /IC /CN (AO1K3, AOIM29/24, AO1M?29/30, E04H17/02, EO4H 17/04, E04H17/06, E04H17/10,
E04H17/12, EO4H17/20, EO4H17/24) AND KEYWORDS (TOP, MOLD, UPRIGHT, STICK, INTEGRAL, MOUNT, WIRE, AXIS, HOLE
AND LIKE TERMS)

Cluster: TXTE: /IC /CN (E04H17, AO1K3, AO1M29 ) AND KEYWORDS (UPRIGHT, PLASTIC, MOLD, STRESS, RELIEF AND LIKE
TERMS)

ESP@CENET & AUSPAT: APPLICANT AND INVENTOR NAME SEARCH

ESP@CENET: KEYWORDS (POST WIR ATTACH MOULD) AND IPC (E04H17 OR A01K3)

GOOGLE PATENTS: KEYWORDS ((POST, WIRE, ATTACHMENT, MOULD), (POST WIRE OUTER LAYER), (POST, WIRE, CENTRAL,
CORE). (OUTER LAYER SHAFT STRESS RELIEF))

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.

Documents are listed in the continuation of Box C

Further documents are listed in the continuation of Box C See patent family annex
* Special categories of cited documents:
"A"  document defining the general state of the art which isnot ~ "T"  later document published after the international filing date or priority date and not in
considered to be of particular relevance conflict with the application but cited to understand the principle or theory
underlying the invention
"E" earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be considered novel
international filing date or cannot be considered to involve an inventive step when the document is taken
alone
"L"  document which may throw doubts on priority claim(s) or ~ "Y"  document of particular relevance; the claimed invention cannot be considered to
which 1s cited to establish the publication date of another involve an inventive step when the document is combined with one or more other
citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art
"O"  document referring to an oral disclosure, use, exhibition . .
or other means & document member of the same patent family
"p" document published prior to the international filing date
but later than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
3 May 2017 03 May 2017
Name and mailing address of the ISA/AU Authorised officer
AUSTRALIAN PATENT OFFICE Parminder Singh
PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE
Email address: pet@ipaustralia.gov.au (ISO 9001 Quality Certified Service)
Telephone No. 0262256135

Form PCT/ISA/210 (fifth sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

International application No.

PCT/NZ2017/050017

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

EP 0945567 A2 (VIDEOPLASTIC S.P.A.) 29 September 1999

X See figures 2 & 4 1,12-22,25,27-33,37 &
39-43

A 2-11,23-24, 26, 34-36 & 38
US 2010/0308292 Al (RAWLS) 09 December 2010

X See para [0021] & [0027] and figures 1B, 2B, 3 & 4B 1,12-36

A 2-11,37-43
US 2009/0301759 A1 (WILLIAMS) 10 December 2009

X See figures 2 & 4-6 1, 12-14 & 23-36

A 2-11, 15-22, 37-43
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