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Title: INSULATED TRELLIS MAT

(57) Abstract: An electrically insulated trellis comprises a first array of parallel tubular members (2) and a second array of parallel
tubular members (4). Each of the second array of parallel tubular members (4) is pivotably connected to a plurality of the first array
of parallel tubular members (2) whereby to form a trellis (1). Each of the tubular members is formed from glass-reinforced polymer.
A first set of fibres in the glass-reinforced polymer are substantially parallel and aligned in a first direction and a second set of fibres
in the glass-reinforced polymer, distinct from the first set, are substantially parallel and aligned in a second direction different to the
first direction.
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Insulated Trellis Mat

[0001] This invention relates to an electrically insulated trellis mat.
BACKGROUND

[0002] A trellis mat comprises a first array of parallel tubular members and a second
array of parallel tubular members, each of the second array of parallel tubular members
being pivotably connected to a plurality of the first array of parallel tubular members
whereby to form a trellis. The trellis mat can be used to provide a safe working platform
and prevent falls through cavities from roof spaces. In particular, the trellis mat can be
transported in a compact configuration, and expanded on site to provide a working
platform bridging sparsely spaced support members. In some examples, a trellis mat is
used to provide a safe working platform supported by floor joists or rafters, but where floor
boards are not present. The trellis mat provides a safe working platform for performing a

variety of tasks such as inspection work, maintenance, plumbing or aerial rigging.

[0003] In some examples, it may be advantageous to have a trellis mat which is
electrically insulated to minimise the possibility of accidental electrical shock if the trellis

mat is, for example, placed on top of faulty electrical wiring.

[0004] Itis known to provide a trellis mat where each of the tubular members of the trellis
mat is formed from aluminium tube surrounded entirely by plastics insulation. In this way,
the trellis mat can be considered an electrically insulated trellis mat because electrical

current cannot pass through the material of the trellis mat due to the plastics insulation.

[0005] Unfortunately, during repeated use and transport, the plastics insulation can be
damaged. This requires that an inspection of the trellis mat be carried out prior to every
use. In the event that damage to the insulation is found, the trellis mat may no longer be
insulating and a new mat may be required. The present disclosure seeks to provide an
electrically insulated trellis mat which overcomes at least some of the disadvantages of the

prior art.
BRIEF SUMMARY OF THE DISCLOSURE

[0006] In accordance with an aspect of the present disclosure, there is provided an
electrically insulated trellis comprising a first array of parallel tubular members and a
second array of parallel tubular members. Each of the second array of parallel tubular
members is pivotably connected to a plurality of the first array of parallel tubular members
whereby to form a trellis. Each of the tubular members is formed from glass-reinforced

polymer. A first set of fibres in the glass-reinforced polymer are substantially parallel and
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aligned in a first direction and a second set of fibres in the glass-reinforced polymer,
distinct from the first set, are substantially parallel and aligned in a second direction

different to the first direction.

[0007] Thus, the sets of parallel fibres running in different directions forming the tubular
members ensure that the tubular members will be strong enough for use as a support
trellis, even when holes are formed in the tubular members for accommodating pivotable
fasteners to connect the first array of parallel tubular members to the second array of
parallel tubular members. Fibres aligned in the first direction will act, at least partly, to hold
together the fibres aligned in the second direction, increasing the resistance of the trellis to
splitting as a result of holes defined in the tubular members to accommodate pivotable
fasteners. The glass-reinforced polymer is an electrically insulating material, making the

trellis inherently electrically insulated, regardless of any damage to the trellis.

[0008] The first array and second array may be pivotably connected by pivotable
fasteners. The pivotable fasteners may be rivets. In some embodiments, the pivotable

fasteners may be electrically insulated.

[0009] The second direction may be angularly spaced from the first direction by 60
degrees. In this case, the insulated trellis may comprise a third set of fibres being
substantially parallel and aligned in a third direction different from the first and second
directions and angularly spaced 60 degrees from each of the first direction and the second

direction.

[0010] The second direction may be substantially orthogonal to the first direction. Thus,
in this configuration, substantially the entire tensile strength of the second set of fibres can
act to resist splitting of the first set of fibres. The first direction may be an axial direction.

The first direction may be approximately 45 degrees to the axial direction.

[0011] Each tubular member may have a substantially rectangular cross-section. In one
embodiment, the rectangular cross-section is a square cross-section. In some

embodiments, each tubular member may have a cross-section having rounded corners.

[0012] At least one of the first array and the second array may be provided with at least

one respective gripping surface.

[0013] The gripping surface may be provided on an external surface of the trellis. The
gripping surface may be provided on one external surface of the trellis to allow the trellis to
grip against an object or plurality of objects on which it is supported, or to provide grip for
persons or objects supported by the trellis. The trellis may be reversible, or may be single-
sided, such that where the at least one gripping surface is provided on only one side, it is

always the top surface of the trellis when deployed, or always the bottom surface of the
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trellis when deployed. In some embodiments, the trellis may be provided with a gripping

surface on two external surfaces of the trellis.

[0014] The respective gripping surface may be provided on a respective gripping
member affixed to at least one tubular member of the first array or the second array. The
gripping member may be adhesively affixed. Thus, the tubular members need not be
manufactured to have a gripping surface integrally formed with the tubular member,

reducing manufacturing complexity and cost.

[0015] The present disclosure extends to a kit of parts for forming the insulated trellis.
The kit of parts comprises a plurality of tubular members configured to form a first array of
parallel tubular members and a second array of parallel tubular members and a plurality of
pivotable fasteners for pivotably connecting the first array of parallel tubular members with
the second array of parallel tubular members.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Embodiments of the invention are further described hereinafter with reference to
the accompanying drawings, in which:

Figure 1 is a plan view of a trellis mat;

Figure 2 is a cross-sectional view of a tubular member of an electrically insulated
trellis mat according to the present disclosure; and

Figure 3 is an illustration of a fibre structure of a tubular member according to the

present disclosure.
DETAILED DESCRIPTION

[0017] Figure 1 is a plan view of a trellis mat 1. The trellis mat 1 comprises a first array of
parallel tubular members 2 and a second array of parallel tubular members 4. Each of the
first array of tubular members 2 is pivotably connected to any of the second array of
parallel tubular members 4 crossed by the first array of tubular members 2 by rivets 6
functioning as pivot points. The trellis mat 1 is shown in an expanded configuration where
the first array of parallel tubular members 2 is arranged substantially perpendicular to the
second array of parallel tubular members 4. It will be appreciated that, from this view, the
first array of parallel tubular members 2 is provided on top of the second array of parallel
tubular members 4. As in trellis mats of the prior art, the mat can be collapsed into a
transportable configuration by compressing the trellis mat 1 either horizontally or vertically.
In both cases the directions of each of the members in the first array of parallel tubular
members 2 and the second array of parallel tubular members 4 will more closely align. In

most trellis mats, each of the second array of parallel tubular members will be pivotably
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connected to a plurality of the first array of parallel tubular members, whereby to form a

trellis.

[0018] The trellis mat 1 is substantially sized as in trellis mats of the prior art. In the
presently described embodiment, the trellis mat, in a deployed configuration, has a length
of approximately 2 metres and a width of approximately 0.95 metres. An alternative trellis
mat can be produced having a length of approximately 2 metres and a width of
approximately 0.8 metres. It will be appreciated that other sizes of mat may easily be
formed using different numbers of tubular members 2, 4 and different profile sizes for the

tubular members.

[0019] Figure 2 is a cross-sectional view of a tubular member of an electrically insulated
trellis mat according to the present disclosure. The tubular member 10 has a substantially
square cross-section, and the length of the side A is identical to the length of the side B.
The length A (and therefore also B) is 15 millimetres. The wall thickness T of side B is
identical to the wall thickness T2 of side A and is 2 millimetres. The substantially square
cross-section has rounded corners. The internal radius of curvature R1 of the tubular
member 10 is 2 millimetres. The external radius of curvature R2 of the tubular member 10
is also 2 millimetres. As can be seen, unlike electrically insulated trellis mats of the prior
art, the tubular member 10 is formed as a single piece. All parts of the tubular member 10
are insulating because the tubular member 10 is formed from glass fibre-reinforced
polymer, which is substantially insulating for the voltages used in the environments in
which the electrically insulated trellis mat disclosed herein is to be used. The tubular

member 10 is hollow in this particular embodiment.

[0020] Although the previously described tubular member 10 has a square cross-section,
it will be appreciated that any cross-section providing the required strength and structural
rigidity can be used.

[0021] Figure 3 is an illustration of a fibre structure within a glass fibre-reinforced polymer
tubular member according to the present disclosure. The tubular member 20 is formed
from a plurality of layers, each layer overlaid on the layer beneath. Each layer comprises a
plurality of parallel glass fibres. Adjacent layers have their glass fibres orientated in
different directions, in this case orthogonally to each other. All the layers sit within a
polymer matrix which holds the glass fibres in position. An innermost layer 22 comprises a
plurality of glass fibres, each glass fibre running in an axial direction aligned with the axial
direction of the tubular member 20. The axial direction may also be referred to as an
along-tube direction. Fibres running in the axial direction bring the composite structure the
tensile strength and stiffness needed in the lengthwise direction. Another layer 24

comprises a second plurality of glass fibres, each glass fibre running in a circumferential
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direction, also referred to as an around-tube direction, perpendicular to the axial direction.
Crosswise fibres act to hold the lengthwise fibres together and prevent the lengthwise
fibres from splitting because the crosswise fibres are orthogonal to the lengthwise fibres.
The use of layers of crosswise fibres increases the maximum bending strength of the
tubular member 20. In the electrically insulated trellis mat shown in Figure 1, the tubular
members are pivotably connected together using pivotable fasteners in the form of rivets.
The crosswise fibres ensure that the tubular members do not split when holes are provided
in the tubular members for receiving the pivotable fasteners in the form of rivets. The
whole structure of the tubular member 20 is protected by a nonwoven or fabric surface 26.
By varying the amount of polymer matrix used on one or more sides of the tubular
member 20, the surface finish texture can be modified. For example, using less polymer
matrix (or more glass fibres) will expose more glass fibres at the surface and create a
rougher surface texture. The rough surface texture is useful where it is desirable to

create an electrically insulated trellis which can be provided with one or more gripping

surfaces.

[0022] An alternative approach is to provide a gripping surface to the tubular members
with a gripping member affixed to the tubular member. The gripping member can be
adhesively affixed to the tubular member. It will be appreciated that other methods can be
used to provide a gripping surface on the trellis suitable for providing grip against an object
or plurality of objects on which the trellis is supported, or to provide grip for persons or

objects supported by the trellis.

[0023] Although the diagram of Figure 3 shows the layers being orientated in mutually
orthogonal directions, it will be appreciated that layers of fibres orientated at an angular
spacing different from 90 degrees may also provide the benefit ofincreasing the resistance
of the tubular member to splitting when holes are formed in the tubular member. Fibres
orientated in a first direction typically have a bracing effect on fibres orientated in a second
direction which is different from the first direction due to the relatively high tensile strength

of the glass fibres.

[0024] Although the diagram of Figure 3 shows at least one layer being orientated in an
axial direction and at least one other layer being orientated in a circumferential direction, it
will be appreciated that in some configurations, the layers may be orientated in different
directions, even where the layers are orientated in a mutually transverse arrangement. For
example, in one embodiment, the fibres in a first layer are aligned at an angle of
approximately 45 degrees to the axial direction of the tubular member, whereby to extend
both axially and circumferentially around the tubular member. The fibres in a second layer
are also orientated at an angle of approximately 45 degrees to the axial direction of the

tubular member, butin the opposite sense, whereby to extend orthogonally to the fibres in

Date regue/ date received 2021-12-23
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the first layer and also extend both axially and circumferentially around the tubular

member.

[0025] Although each layer has been described as overlaid on the layer beneath, it will
be appreciated that the layers may instead be woven together whereby to form a fabric

having mutually orthogonal fibres.

[0026] The tubular member 20 is illustrated as having a cylindrical shape with a circular
cross-section, but it will be appreciated that the same principles apply to other cross-

section shapes, in particular square or rectangular.

]

[0027] Throughout the description and claims of this specification, the words “comprise
and “contain” and variations of them mean “including but not limited to”, and they are not
intended to (and do not) exclude other components or integers. Throughout the
description and claims of this specification, the singular encompasses the plural unless the
context otherwise requires. In particular, where the indefinite article is used, the
specification is to be understood as contemplating plurality as well as singularity, unless

the context requires otherwise.

[0028] Features, integers, characteristics or groups described in conjunction with a
particular aspect, embodiment or example of the invention are to be understood to be
applicable to any other aspect, embodiment or example described herein unless
incompatible therewith. All of the features disclosed in this specification (including any
accompanying claims, abstract and drawings) may be combined in any combination,
except combinations where at least some of such features are mutually exclusive. The
invention is not restricted to the details of any foregoing embodiments. The invention
extends to any novel one, or any novel combination, of the features disclosed in this

specification (including any accompanying claims, abstract and drawings).



CLAIMS

1. An electrically insulated trellis for forming a working platform and comprising:
a first array of parallel tubular members; and

a second array of parallel tubular members wherein each of a plurality of the
second array of parallel tubular members is pivotably connected to a plurality of the first
array of parallel tubular members to thereby form a trellis;

wherein each of the plurality of first array of parallel tubular members and the
plurality of the second array of parallel tubular members, is formed from glass-reinforced
polymer, and

wherein a first set of fibres in the glass-reinforced polymer are substantially parallel
and aligned in a first direction and a second set of fibres in the glass-reinforced polymer,
distinct from the first set, are substantially parallel and aligned in a second direction
different to the first direction.

2. An electrically insulated trellis as claimed in claim 1, wherein the first array and
second array are pivotably connected by rivets.

3. An electrically insulated trellis as claimed in claim 1 or claim 2, wherein the second
direction is substantially orthogonal to the first direction.

4. An electrically insulated trellis as claimed in claim 3, wherein the first direction is
one of an axial direction of each of the tubular members or a direction of approximately 45

degrees to the axial direction.

5. An electrically insulated trellis as claimed in any one of claims 1 to 4, wherein each
tubular member has a substantially rectangular cross-section.

6. An electrically insulated trellis as claimed in any one of claims 1 to 5, wherein at
least one of the first array and the second array is provided with at least one respective

gripping surface.
7. An electrically insulated trellis as claimed in claim 6, wherein the respective
gripping surface is provided on a respective gripping member affixed to at least one

member of the first array or the second array.

REPLACEMENT SHEET
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8. A kit of parts for forming the electrically insulated trellis as claimed in any one of

claims 1 to 7, the kit of parts comprising:

the plurality of tubular members configured to form the first array of parallel tubular

members and the second array of parallel tubular members; and

the plurality of pivotable fasteners for pivotably connecting the first array of parallel

tubular members with the second array of parallel tubular members.

REPLACEMENT SHEET

Date regue/ date received 2021-12-23
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