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(54) A PANEL FOR FORMING ATTENUATION CRATES

(57) A panel (2) for forming an interlocking attenua-
tion crate (1), comprising: a substantially square planar
body with at least one aperture (3) to enable through
passage of fluid. The panel has first and second adjacent
sides (19) each having first interlocking features com-
prised of at least one tab (4) and at least two notches (5);
and third and fourth adjacent sides (13) with a second

arrangement of interlocking features comprised of at
least two tabs (17) and at least one notch (18). The tabs
and notches of the first and second interlocking features
are adapted to engage with each other to enable releas-
able locking connection of panels to form a six sided at-
tenuation crate.

17

10

Figure 1

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 375 436 A1 2

Description
Field of the Invention

[0001] The present invention relates to attenuation
crates, and in particular modular attenuation crate sys-
tems for installing underground to dispose of unwanted
water such as surface run-off.

Background

[0002] An attenuation crate is a type of dry well or un-
derground structure that disposes of unwanted water.
This unwanted water typically comprises surface runoff
which is the flow of water occurring on the ground surface
when excess rainwater, stormwater, or even meltwater,
cannot rapidly infiltrate in the soil. This often occurs when
the soil is saturated by water to its full capacity. Some-
times rainfall is heavy, and the soil cannot absorb it quick-
ly enough. Surface runoff can often occur because of
impervious areas, such as pavements, hard-standings
and patios. These man-made structures prevent water
from soaking into the ground. Surface runoff is a major
component of the water cycle. In areas where its natural
flow is affected it can cause significant soil erosion, and
by carrying contaminants such as rotting leaves, pesti-
cides, fertilizers, it can also cause pollution.

[0003] In addition to causing water erosion and pollu-
tion, surface runoff in urban areas is a primary cause of
flooding. This can cause significant damage to property,
vehicles and the landscape.

[0004] One solution to help with drainage of surface
runoff is attenuation crates. Attenuation crates are pas-
sive structures that are embedded in the ground. Surface
runoff flows through these crates under the influence of
gravity. Each crate typically comprises a framework,
made from concrete, plastic or otherwise, that is covered
by a porous material to prevent the ingress of soil. The
framework defines a large interior storage volume with
perforated sides and base. These porous-walled cham-
bers allow water to slowly soak into the ground, dissipat-
ing into the groundwater. Such structures are also known
as soakaway crates. Typically, these crates can prove
to be a highly effective way of dealing with surface water.
They collect all surface water run-off into one point before
allowing it to percolate in a controlled manner into the
surrounding ground in the area where it falls.

[0005] Soakaway crates allow levels of surface water
to be controlled. This prevents flooding during heavy rain-
fall and helps to deal with excess water in situations
where the volume of water is too high for existing surface
water drainage systems to cope with. Consequently,
soakaway crates can be used in both commercial and
domestic situations.

[0006] Some existing attenuation or soakaway crates
are not modular, and can cost a considerable amount to
manufacture, store and ship. Those that are modular in
some way often require a complex assembly process,
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with additional fasteners or component parts to hold the
structure together or link to other adjacent crates.

Prior Art

[0007] GB 2 444 550 (Source Control Systems Ltd)
discloses a modular storage system, primarily for use
underground. The storage system is formed from two
different types of panel.

[0008] WO2010/009410 (KREIKEMEIER) discloses a
modular water retention structure.

Summary of the Invention

[0009] According to a first aspect of the present inven-
tion there is provided a panel for forming an interlocking
attenuation crate comprising: a substantially square pla-
nar body with at least one aperture to enable through
passage of fluid; the panel has first and second adjacent
sides each having first interlocking features comprised
of atleast one tab and at least two notches; and third and
fourth adjacent sides with a second arrangement of in-
terlocking features comprised of at least two tabs and at
least one notch; wherein the tabs and notches of the first
and second interlocking features are adapted to engage
with each other and at least one tab of the first interlocking
features is tapered and is adapted to be received by at
least one corresponding tapered notch on the second
interlocking features providing a mechanical interference
fit to enable releasable connection of panels to form a
six sided attenuation crate.

[0010] Six panels can be arranged to form an attenu-
ation crate wherein sides of the panels are adapted to
releasably secure to each other to form a cube configu-
ration that is an attenuation crate defining an interior vol-
ume.

[0011] Inthis way attenuation crates can be readily as-
sembled and positioned for use. Furthermore two or more
attenuation crates can be joined together using integral
clip features (attachment means) to increase the drain-
age provided.

[0012] Advantageously the unassembled dimensions
of the attenuation crate enable the panels may be
stacked, the number of different components parts is as
few as possible and the panels interlock, without need
for any additional fasteners.

[0013] The sides of the panels are shaped to enable
engagement and connection without requirement for ad-
ditional connection means. Furthermore the panel is de-
signed so that the same shaped first and second inter-
locking features are on each panel and can be used for
each face of the attenuation crate when arranged and
connected in correct orientations. In some preferred em-
bodiments each panel forming the attenuation crate is
identical.

[0014] The provision of one or more tapered tabs and
notches means that panels are prevented or at least re-
stricted from pulling a part. This is achieved by a tapered
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tab tapering from a distal end to a proximal end, and a
tapered notch tapering from a proximal end to a distal
end and/or a tab or a notch tapered from a first face to a
second opposed face. This means that the tapering may
be provided in two orthogonal planes to reflect the or-
thogonal attachment of adjacent panels, one to another
so that tapered tabs are held within the tapered notches.
[0015] In a preferred embodiment of the panel at least
one tab has a slot and at least one notch has a projection;
and the slot of the first interlocking feature receives the
projection of the second interlocking feature to enable
releasable locking connection of panels to form a six sid-
ed attenuation crate.

[0016] In a preferred embodiment the first arrange-
ment of interlocking features comprises a central tab with
a notch on either side of said central tab, and the second
arrangement of interlocking features comprise a central
notch with a tab on either side of said central notch. The
first and second interlocking parts correspond to each
other so that notches of one panelreceive tabs of another
panel and vice-versa in order to form an interlocking con-
nection.

[0017] A first or second side of a first panel with the
first arrangement of tabs and notches that are the first
interlocking features are configured to interlock with a
third or fourth side of a second panel provided with the
second complementary arrangement of tabs and notch-
es. Third or fourth sides of a first panel with the second
arrangement of interlocking features comprising tabs and
notches are configured to interlock with first or second
sides of a second panel provided with the complementary
arrangement of first interlocking features. The first and
second interlocking features interlock at interlocking re-
gions. In this way the panels can be aligned and inter-
locked by engagement of the firstand second interlocking
features to form a cube configuration.

[0018] The tabs (tapered or non-tapered) extend from
a side edge of the panels and are adapted to engage
with corresponding notches (tapered or non-tapered).
[0019] The notches (tapered or non-tapered) are re-
cessesdefined in aside edge ofthe panels and are adapt-
ed to engage with corresponding tabs.

[0020] In addition to the interlocking connection be-
tween tabs and notches, in some preferred embodiments
each panel side includes at least one slot on one edge
of the panel and at least one projection on a different
edge of the panel that engage to provide a releasable
locking means. When panels are joined together the pro-
jection of a first panel is received by the slot of a second
panel as a further interlocking connection that is a releas-
able locking means in addition to the engagement of tabs
and notches.

[0021] In a preferred embodiment the central tab in-
corporates the slot, and the central notch incorporates
the projection, such that, in use, the projection is config-
ured tofitwithin the slot for releasably securing the panels
to one another to form a cube configuration. The slot and
projection thereby providing a second means of connec-
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tion that is in addition to the interlocking features of the
tabs and notches.

[0022] Each panel has two sides incorporating the first
arrangement of tabs and notches (first interlocking
means), and two sides incorporating the second comple-
mentary arrangement of tabs and notches (second inter-
locking means), where each side incorporating the first
arrangement is opposite each side incorporating the sec-
ond complementary arrangement. Thereby the first and
second sides with the first arrangement are adjacent to
each other and the third and fourth sides with the second
arrangement are adjacent to each other.

[0023] Each panel has at least one corner tab and at
least one corresponding corner notch. In some embodi-
ments a corner includes both a tab and a notch referred
to as a part corner.

[0024] In a preferred embodiment a first pair of op-
posed corners have a corner tab diagonally opposed to
a corner notch, and the second pair of opposed corners
have part corners that each have a tab portion and a
notch portion.

[0025] The tabs and notches of the first interlocking
features are identical on both sides. The tabs and notches
of the second interlocking features are also identical on
both sides of the panel. The sides of each side of the
panel are different at every corner due to the profile of
each corner. Therefore the profile of each side is different
due to the shape of the corners.

[0026] In a preferred embodiment at every corner from
where two edges of the panel meet the lengths of the
tabs, notches or tab and notch is different along each
corner edge. In this way the corner tab has one tab edge
longer than the other, the corner notch has one notch
edge longer than the other and both part corners have a
notch that is longer than the tab. The corner profiles are
adapted to enable connection of the panels that form a
flush outer surface.

[0027] In the preferred embodiment the first and sec-
ond sides with the first arrangement of interlocking fea-
tures join at the corner tab and the third and fourth panel
edges with the second interlocking features join at the
corner notch. This means that the second and third panel
edges and fourth and first panel edges join by part cor-
ners.

[0028] In a preferred embodiment the corner tab asso-
ciated with the first and second sides of the panels is
substantially arrow shaped tab, which when bisected on
the diagonal defines different shaped corner tabs as each
tab edge is of a different length. The shape of the corner
tab can be considered an orientation indicator to help
with assembly as the arrow shape is easily visible and is
associated with indicating direction.

[0029] Preferably, each panel may incorporate align-
ment indicia for orientating each panel with respect to
another panel to form the cube configuration. For exam-
ple the arrow shaped corner tab may be used as an align-
ment indicium as it is distinguishable from all other cor-
ners and assists with determining orientation of each
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panel during assembly.

[0030] Inotherembodiments the alignmentindicia may
comprise a cut-out in a face of the panel or an embossed
or debossed portion on the face of the panel. For exam-
ple, the cut-out, embossed or debossed portion may
comprise an arrow shape.

[0031] Preferably, an outer face of the panel may com-
prise attachment means for releasably securing to a cor-
responding attachment means in the outer face of anoth-
er panel, such that, in use, the cube configuration of pan-
els is releasably secured to a neighbouring cube config-
uration of said panels. The attachment means are a form
of integral clip mechanism that enables adjacent crates
to be easily connected.

[0032] The attachment means may comprise a plural-
ity of raised portions adapted to engage with a corre-
sponding plurality of lowered portions. For example a plu-
rality of ribs may be received to a plurality of grooves.
[0033] Preferably, the panel comprises a one-piece
plastics material. The panel may be formed by injection
moulding.

[0034] In another embodiment each panel is adapted
to receive an internal support between at least two op-
posed panels to provide additional strength to the atten-
uation crate when assembled. In particular the internal
support enhances compression resistance of the atten-
uation crate.

[0035] In a preferred embodiment the internal support
is a tube that engages with an internal face of the panel.
For example the tube end may be received into a recess
on an internal face of each panel, or the tube end may
include a recess that is received onto a projection, or
series of projections on the panel.

[0036] Insome embodiments the internal support may
include engagement means for connection with the pan-
el, such as a twist lock, or resiliently deformable portions.
[0037] Insome embodiments the internal support may
be a multi-way support that engages with at least two
pairs of opposed faces. In this way the compressive
strength of the attenuation crate is enhanced.

[0038] In a preferred embodiment the internal support
has six points of engagement so that the internal support
has a plurality of arms that engage with an aperture on
every panel.

[0039] A preferred method of fitting the multi-way in-
ternal support is to assemble five sides of the attenuation
crate and insert the multi-way support so that ends of the
internal support that engage with the side panels are off-
setfrom the engagement locations. This allows the multi-
way support to be engaged with the lower panel and then
twisted to engage the side nodes into the central aperture
of each panel. Itis appreciated that the side walls will flex
during the process in order to permit engagement. Once
in position the upper panel can be added.

[0040] The internal support may be formed as a single
part or may be formed from two or more parts. For ex-
ample, in some embodiments the internal support may
be a straight tube arranged between two opposed faces
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of the attenuation crate. In another embodiment the in-
ternational support may be formed from two halves that
together form a tube. The tube being formed from two or
more parts may reduce costs for manufacturing purpos-
es. The two halves may be connected by an attachment
means such as inter-engaging clips.

[0041] In some embodiments the attenuation crate
may be wrapped with a membrane or porous material to
prevent build-up of solid material within the crate.
[0042] In preferred embodiments each panel is in the
range of 450mm to 550mm by 450mm to 550mm and
preferably within the range of 480mm to 500mm by
480mm to 500mm.

[0043] A typical attenuation crate 1 comprises an in-
ternal volume of 0.125m3.

[0044] According to the presentinvention there is also
provided a method of assembling an attenuation crate
from six panels, comprising the steps of: interlocking four
panels together to form four sides of a cube configuration
with four interlocking regions, whereby at two of the in-
terlocking regions one panel is rotated through 90 de-
grees about their centre for alignment with a neighbour-
ing panel, and at the two other interlocking regions both
panels are arranged in the same orientation; each panel
is releasably secured at right angles to said neighbouring
panel at an interlocking region; and mounting a further
panel on either end to form a top and a bottom of the
cube configuration.

[0045] Preferred embodiments of the invention will
now be described, by way of examples, and with refer-
ence to the Figures in which:

Brief Description of Figures
[0046]

Figure 1 shows a first embodiment of attenuation
crate in isometric view;

Figure 2 shows the first embodiment of panel that
interlocks to form the attenuation crate of Figure 1

showing an inside face of the panel;

Figure 3 shows a side view of an assembled atten-
uation crate with section lines V-V and W-W;

Figure 4A shows a cross section of the panel V-V as
indicated in Figure 3;

Figure 4B shows a close up of a corner;

Figure 4C shows an edge of a panel that is not con-
nected to an adjacent panel;

Figure 5 shows a cross section of the panel W-W as
indicated in Figure 3;

Figure 6 shows an outer face of the first embodiment
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of the panel showing all sides of the panel in end
view;

Figure 7 shows a close up views of a tab received
in a notch;

Figure 8 shows two connected panels;
Figure 9 shows three connected panels;
Figure 10 shows four connected panels;

Figure 11 shows four connected panels shown in a
different view to that of Figure 10;

Figure 12 shows five panels connected and arrows
to indicate that the interlocking tapered tabs are as-
sembled in direction of the arrows;

Figure 13 shows five panels connected and arrows
to indicate positioning of the upper panel by applica-
tion of a downward force indicated by the arrows;

Figure 14 shows six connected panels with arrows
to indicate positioning of the upper pictured panel by
application of a downward force indicated by the ar-
rows;

Figure 15 shows an assembled attenuation crate
with an internal support;

Figure 16 shows a first embodiment of the internal
support formed of two identical synthetic plastic
mouldings that slide together and assembile flush at
both ends to form a complete tube;

Figure 17 shows five connected panels with an in-
ternal support;

Figure 18 shows a side view of the assembled at-
tenuation crate with the internal support with section
line X-X;

Figure 19 shows cross section X-X of Figure 18;
Figure 20 shows two attenuation crates connected
by external attachment means with cross section line

YY;

Figure 21A shows an example of the attachment
means;

Figure 21B shows a close up of the attachment
means;

Figure 22A shows an example of the attachment
means;
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Figure 22B shows a close up of the attachment
means;

Figure 23A shows cross section Y-Y of Figure 20;

Figure 23B shows engagement of the attachment
means;

Figure 23C shows engagement of the attachment
means; and

Figures 24A and 24B show a partially assembled
attenuation crate with a multi-way internal support.

Detailed Description of Figures

[0047] Figure 1 shows an attenuation crate 1 for use
underground, as a structure for attenuating and slowly
disposing of unwanted water such as surface runoff.
[0048] The attenuation crate 1 comprises six identical
panels 2, where each panel 2 is configured to interlock
with neighbouring panels 2 to form a cube configuration
that creates an internal volume. The panels 2 are iden-
tical, such that they may be formed from the same tooling,
greatly reducing manufacturing costs. Each panel 2 may
comprise a plastic material and each panel 2 may have
been formed through injection moulding. The panels 2
may be substantially identical, in that there may be very
small deviations that occurred during the manufacturing
process.

[0049] Each panel 2 has four edges, A, B, C and D.
[0050] Each panel2incorporates at least one aperture
3 that allows for the passage of fluid through the attenu-
ation crate 1. The panels 2 interlock through a series of
tabs 4, 17 and notches 5,18, such that when the panels
2 are aligned in such a way as to form a cube shape
where tabs 4, and notches 5, along a first and second
side 19 of a first panel 2 correspond with tabs 17 and
notches 18alon a third and fourth side 13 of a second
panel 2.;.

[0051] The tabs 4, 17 and notches 5, 18 are tapered
to provide a mechanical interference connection that
helps to prevent a tab 4, 17 being pulled out from a notch
5, 18. The tabs 4, 17 and notches 5, 18 taper in two
different planes. For example, as shown in Figure 9, the
central tab 4 tapers from a distal end 4A to a proximal
end 4B. The corresponding notch 18 tapers from an outer
face 18A to an inner face 18B.

[0052] Since the panels 2 are identical to one another,
in order for tabs 4, 17 to align with corresponding notches
5, 18, the panels 2 must be aligned in a specific orienta-
tion to one another. To connect some of the panels a first
panel 2 is rotated through an angle of 90 degrees before
interconnecting this panel 2 at right angles to a neigh-
bouring panel 2. To support the process of aligning and
interconnecting of panels 2 that make up the attenuation
crate 1, an outer face 16 of each panel 2 has alignment
indicia 6. The pictured alignment indicia 6 comprise a
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cut-out on or within the outer face 16. The cut-out com-
prises a square shape.

[0053] The outer face 16 of the panel 2 also incorpo-
rates branding indicia 7, where the branding indicia 7 is
formed with cut-outs into the face outer 16. It is appreci-
ated that the branding indicia may also serve as an align-
ment indicium.

[0054] Where the panels 2 are injection moulded, the
branding indicia 7 and/or alignment indicia 6 may form
partofthe mould. The branding indicia 7 and/or alignment
indicia 6 may also be applied to the outer face 16 of the
panel 2 as adhesive stickers, or through printed or paint-
ed means. However, where the branding indicia 7 and/or
alignmentindicia 6 are created as cut-outs within the out-
er face 16, they also take on the role as drainage aper-
tures 3 for the passage of fluid through the attenuation
crate 1.

[0055] The outer face 16 of the panels 2 incorporate
attachment means 8A, 8B, 8C, 8D such that neighbour-
ing attenuation crates 1 can be interlocked together to
form an array or grid. A number of attenuation crates 1
can be interlocked together to provide sufficient drainage
for a specific situation. They may be interlocked side-by-
side, or interlocked with one above another, to cover a
predetermined area, and to fit within a hole that has been
dug underground where improved drainage of water is
required.

[0056] Figure 2 shows an inside face 21 of a panel 2,
showing one embodiment of a series of tapered tabs 4
and tapered notches 5. Tapered notches 5 and tapered
tabs 4 on sides A and B (first and second sides 19) are
tapered to prevent connected panels being pulled part
once engaged. In this embodiment two sides 19 incor-
porate a central tab 4, with a notch 5 on either side of the
central tab 4. Opposite sides 13 (C, D) of the same panel
2 incorporate a central notch 18 with a tab 17 on either
side of the central notch 18. This pairing of opposite sides
13 (C, D), 19 (A, B) are configured such that the central
tab 4, interconnects with the central notch 18, and like-
wise the notches 5 on either side of the central tab 4
correspond to the side tabs 17. This pairing of corre-
sponding or complementary sides 13,19 enables assem-
bly that makes up the square attenuation crate 1.
[0057] Where the panel incorporates branding indicia
7, the branding indicia 7 helps with the positioning of the
panel 2 and determining which face of the panel 2 is to
be configured on the inside surface of the attenuation
crate 1, and which face is to be positioned to be on the
outside surface of the attenuation crate 1.

[0058] Figure 2 also shows one possible arrangement
ofcorners 9, 9A, 9B 10, 10A, 10B, 11, 11A, 11B, 12, 12A,
12B of the panel 2. The dimensions of each corner are
different to enable connection of adjacent panels 2.
[0059] The panel 2 comprises a corner tab 9, that
projects from the corner of the panel 2 where both sides
19 join. The corner tab 9 associated with the two sides
19 of the panels 2 is a substantially arrow shaped tab 9
which when bisected on the diagonal 'Y’ defines different
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shaped corner tabs portions 9A, 9B for each of the two
sides 19. The corner tab 9 has a long corner edge 9A
and a shorter corner edge 9B. Part of the corner forms
an edge of the notch 5.

[0060] Diagonally opposite the corner tab 9, along line
'Y’ is a corner notch 10, that indents from the corner cre-
ating a notch at the corner 10 where both sides 13 join.
Corner notch 10 has a longer notch 10A on one edge
and a shorter notch 10B on the other edge.

[0061] The other two corners 11, 12 of the panel 2
along line "X’ that are opposite one another are part cor-
ners that incorporate part corner tabs 11B, 12B and part
corner notches 11A, 12A. Part corner 11 has a longer
notch 11A and a shorter tab 11B. Part corner 12 has the
same configuration with a longer notch 12A and a shorter
tab 12B. Part corners 11 and 12 differ slightly from each
other as the notch 11A and tab 11B of part corner 11 are
longer than the notch 12A and tab 12B of part corner 12.
The difference enables the panels to be assembled as
an attenuation crate having substantially flush joining
edges.

[0062] Therefore a first pair of opposed corners along
line’Y’ have a corner tab 9 diagonally opposed to a corner
notch 10, and the second pair of opposed corners along
line X’ each have a tab portion 11A, 12A and a notch
portion 12A, 12B.

[0063] Any corner including a tab portion (9, 11 and
12) has an end region that is of a lesser depth than the
rest of the panel, allowing an adjacent panel to be re-
ceived and form a substantially flush outer face (see Fig-
ure 4A and Figure 6).

[0064] To further lock the interlocking panels 2 in po-
sition, the central tabs 4 incorporate a slot 14, and the
central notches 18 incorporate a projection 15 that cor-
responds with the slot 14. When a central tab 4 is inter-
connected with a central notch 18, the projection 15 is
also engaged with the slot 14, thereby providing two sep-
arate means to secure the panels together. The projec-
tion 15 and slot 14 are configured such that when they
are engaged, they help to prevent any movement of a
panel 2 with respect to the adjoining panel 2, and there-
fore help to increase the rigidity of the attenuation crate 1.
[0065] Either side on the projection 15 there are cut-
out regions 20 (See Figure 6). The cut-out regions 20
allow the projection 15 to flex which assists with assembly
and disassembly.

[0066] Figure 3 shows an outer face 16 of a partially
assembled attenuation crate 1 with a central cross sec-
tion line V-V and an edge cross section line W-W. As the
crate is assembled, parts of the rear panel are shown
through the apertures 3C that do not have a mesh region
that partially covers the aperture. Apertures 3C have no
mesh to enable insertion of the raised region of apertures
3B of another adjacent crate to achieve the attachment
means 8A, 8B, 8C, 8D further described below.

[0067] Additionally, the meshed features of apertures
3B offer a visual guide when assembling to another ad-
jacentcrate, thereby providing another alignment indicia.
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For example, consideration of apertures with mesh (3B)
and apertures without mesh 3C will aid orientation of ad-
jacent crates correctly to each other.

[0068] Figures 4 shows cross section line V-V. Figures
4B and 4C show the projection 15 received in the slot
14. The central tab 4 of one panel, engages with the
central notch 18 of a second panel by means of a pro-
jection 15 received through slot 14.

[0069] Figure 5 shows cross section W-W of Figure 3.
Engagement of every tab 4, 17 and notch 5, 18 is shown,
as well as engagement of the projections 15 and slots 14.
[0070] Figure 6 shows an outer face 16 of a single pan-
el 2 in the centre, shown as a working drawing with end
views of each side 13, 19 of the panel 2. The end views
help to show the configuration of tabs 4 and notches 5,
along with the slots 14 and projections 15 within the cen-
tral tab 4 and central notch 18. The end of each panel
that has a corner 9 or part corner 11, 12 has a shallower
depth that the notch corner 10. The arrangement ensures
the panels can connect to provide a flush external finish.
[0071] Figure 7 shows a close up of the engagement
between tabs 17 and a corresponding notch 5. A close
up of where the notch 5 and tab 17 engage shows a
curved finish to all edges of the tabs 17 and notches 5.
The edges are rounded to provide an arcuate finish which
assists with ease of assembly of panels. Additionally the
inclusion of curved edges enables safe handling of the
parts during assembly since there are no sharp regions
and avoidance of sharp corners is also preferred where
tooling feasibility permits.

[0072] Figures 8 to 14 show the stages taken to as-
semble the attenuation crate 1, when made from six sub-
stantially identical panels 2. Each of the six panels 2A,
2B, 2C, 2D, 2E, 2F has four edges, A, B, C and D. In the
pictured embodiments panel edges A, B have side con-
figurations 19. Panel edges C, D have side configurations
13.

[0073] AsshowninFigure 8, afirst panel 2Ais mounted
to a second panel 2B where the central tapered tab 4 of
the second panel 2B is interlocked with the central ta-
pered notch 18 of the first panel 2A, and the slot 14 of
the second panel 2B engages with the projection 15 of
the first panel 2A.

[0074] InFigure 8side Cofthefirstpanel 2Ais engaged
with side A of the second panel 2B.

[0075] Both panels 2A and 2B are in the same orien-
tation having the branding indica 7 in the same orientation
on both panels.

[0076] With reference to Figure 9 the third panel 2C
has been rotated through an angle of 90 degrees as in-
dicated by the arrow and shown by the position of the
branding indicia 7, so that the face 16 of the third panel
2C is orientated at 90 degrees anti-clockwise to the face
16 of the first and second panels 2A, 2B. Edge B of panel
2C joins to edge C of panel 2B.

[0077] The alignment indicia 6, shown as a cut-out
square, of panels 2B and 2C are arranged next to each
other in the same corner of the face 16 of the panel 2.
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[0078] Figure 10 shows the four panels 2A, 2B, 2C, 2D
that make up the sides of the cube all in position. The
fourth panel 2D is mounted next to the third panel 2C and
the first panel 2A to complete the sides to the cube. Panel
edge B of panel 2D is joined to panel edge D of panel 2C.
[0079] The fourth panel 2D has been mounted in the
same orientation as the third panel 2C, with the alignment
indicia 6, branding indicia 7 on both the third and fourth
panels 2C, 2D in the same positions. Therefore panels
2A and 2B are in arranged in the same orientation to
each other, as are panels 2C and 2D.

[0080] The resulting cube shown in Figures 10 and 11,
without top or bottom, comprises two adjacent panels 2A
and 2B in the same orientation comprising central tab 4
pointing in the same direction, and the other two adjacent
panels 2C, 2D both in the same orientation as each other
comprising central notches 18 in the same upright con-
figuration.

[0081] Arrows on Figure 11 indicate direction of how
panel 2D is slid into position so that tapered tabs 4 on
edge D are received by notched on edge A of panel 2A.
[0082] Figures 12 and 13 show the fifth panel 2E or
top panel as depicted in the Figures being applied to the
side panels 2A, 2B, 2C, 2D, with the central tabs 4 being
aligned with the central notches 18.

[0083] With reference to Figure 12 the black arrows
indicate direction of engagement of the tapered tabs 4
on panels 2A and 2B that require engagement by hori-
zontally sliding the tabs 4 into the notches 5 which simul-
taneously enables the projections 15 of the top panel 2E
to be received in the slots 14 of the side panels 2A and
2B as indicated by the white arrows.

[0084] With reference to Figure 13 the arrows indicate
thatafter the panel 2E has been engaged with the tapered
slots and notches as shown in Figure 12, the sides of
panel 2E that engage with panels 2C and 2D require a
downward force as shown by the arrows to complete en-
gagement. The black arrows indicate engagement be-
tween the tapered tabs in 4 and tapered notches 5 and
the white arrows indicate how projections 15 of 2D and
2C are received in slots 14 of panel 2E.

[0085] Figures12and 13 therefore show the multi-step
engagement of the fifth panel 2E to the sides 2A, 2B, 2C,
2D. It is appreciated that the fifth panel 2E is expected
to be flexed during this engagement.

[0086] Figure 5 shows all of the tabs 4, 17 engaging
with the notches 5, 18 and the slots 14 engaging with the
projections 15, to secure all six panels 2 together. The
flexibility of the plastics material from which the panels 2
have been formed, allows for some pressure to be ex-
erted to ensure that the tabs 4 and notches 5, and the
projections 15 and slots 14 are aligned and fully engaged.
[0087] In Figure 14 the final panel 2F is added to com-
plete the attenuation crate 1. Again, the central tabs 4
are aligned with the central notches 18, and the projec-
tions 15 inserted into the slots 14. For connection of the
sixth panel 2F only a downward force need be applied
to affix the sixth panel as indicated by the arrows. The is
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no requirement to slide tabs 17 into notches 5 in this
orientation. Since the sixth panel 2F is easier to fit, it is
appreciated that attenuation crates 1 may be assembled
so that the sixth panel is the top panel in use, making
assembly easier and enabling an internal support 30 to
be most easily introduced.

[0088] Once assembly of the six panels 2A, 2B, 2C,
2D, 2E, 2F is complete the attenuation crate 1 forms a
cube creating a space or volume therebetween. Several
attenuations crates 1 may be required to cover an area
of ground, and therefore as many attenuation crates 1
as required may be mounted alongside one another.
[0089] It is appreciated that the fifth and sixth panels
may not fit together with the four already assembled wall
panels without flexing of one or more of the panels during
fitting to allow projections/slots, tabs/notches to align cor-
rectly making a very rigid structure. It is therefore impor-
tantthat a suitable plastic material grade is used to enable
flexing during fitting.

[0090] Figure 15 shows an example of an attenuation
crate 1 with an internal support 30. The internal support
30 is a tube that is fitted to opposed panels in an inter-
ference condition to prevent accidental movement or dis-
placement.

[0091] The tube 30 has a number of 31 holes to permit
passage of liquid.

[0092] The pictured internal support 30 is formed from
two parts 32, 33 (see Figure 16). The two parts are as-
sembled together prior to fitting within the attenuation
crate.

[0093] The two parts 32, 33 are identical, preferably
formed from synthetic plastic mouldings that slide togeth-
er and assemble flush at both ends to form a complete
tube.

[0094] The pictured embodiment is formed from two
half cylinder sections 32, 33, each parthaving afirst edge
with a lip 34 and a second edge with a series of C-shaped
brackets 35. In this way alip 34 of a first part 32 is received
by the brackets 35 of a second part 33; and a lip 34 of
the second part 33 is received by the C-shaped brackets
35 of the first part 32; so as to interlock the two parts 32,
33 by sliding the parts together.

[0095] Ends of the internal support 30 include a collar
39 that engages with the aperture 3A to locate and fix
the internal support to the panel.

[0096] Arrows 36 on an outer face of the internal sup-
port 30 indicate the sliding direction of the parts 32, 33
during assembly, thereby providing a visual aid to a per-
son performing the assembly of the internal support 30.
[0097] The C-shaped brackets 35 each have a block
38 that engages with a depression 37 provided on the lip
34 so that the parts 32, 33 are slid together, the blocks
38 and depressions 37 are aligned and forced together
so that the parts 32, 33 are locked together and further
sliding is prevented.

[0098] Figure 17 shows a partially assembled attenu-
ation crate 1 with 5 assembled panels 2. A first end of
the internal support 30 is received in a central aperture
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3A of the panel 2. The support 30 can be inserted verti-
cally inside the crate at this stage (as shown in Figure
17). Alternatively the internal support 30 can be inserted
horizontally in the partially assembled crate by flexing
two opposite side panels apart slightly to accept ends of
the internal support 30.

[0099] Figure 18 shows a side view of the attenuation
crate 1 with the internal support 30. The internal support
30 has acollar 39 (see Figure 19) concentric to the central
aperture 3A on two opposed panels.

[0100] Figure 19 shows a cross section of an attenu-
ation crate 1 with an internal support 30.

[0101] Itis appreciated thatthe internal support 30 can
be arranged across any of the three opposed panels 2.
For example the internal support 30 may be positioned
where the greatest compressive forces are expected to
be experienced. Due to the required steps of assembly
to form a crate 1, by joining four side panels 2 first and
then adding top and bottom panels 2, where the internal
support is vertical it can be positioned when five panels
are connected and then engaged with the sixth panel as
it is located. When the internal support 30 is fitted hori-
zontally with respect to the fifth and sixth panels the sides
must be flexed to enable to collar 39 to be received con-
centrically over the edges of the central apertures 3A of
opposed side panels. It is appreciated that in some em-
bodiments the collar may fit concentrically within the cen-
tral aperture 3A.

[0102] Figures 20 to 23 show one possible embodi-
ment of attachment means 8 to releasably secure one
attenuation crate 1 to a neighbouring attenuation crate
1. The attachment means 8A, 8B, 8C,8D shown com-
prises two of the apertures 3B having walls 8A projecting
outward that are received in apertures 3C of an adjoining
panel. Apertures 3B have mesh partially closing the
opening. Apertures 3C are open with no mesh.

[0103] The orientation of the attachment means 8 en-
sures that where attenuation crates 1 are placed side by
side, or one on top of another, the circular walls 8A ex-
tending from apertures 3B from the outer face 16 of one
of the panels 2 can be aligned with the apertures 3C on
the outer face 16 of another one of the panels 2, such
that the attachment means 8 interlocks.

[0104] Figure 20 shows two attenuation crates 1 joined
together through the attachment means 8 in a side by
side configuration.

[0105] Each panel has a range of different apertures
3A, 3B, 3C that comprise a central aperture 3A with an
array of surrounding apertures 3B, 3C and mesh regions
3D to permit flow of liquid, such as rainwater (see Figure
6). The mesh regions 3D also improves strength of the
panels 2.

[0106] In the pictured embodiments each outer face
16 of a panel 2 has two apertures 3B which include a
circular wall 8A that projects from the outer face 16. The
wall 8A provides attachment means 8 for engagement
with an aperture 3C of an adjacent panel. The walls 8A
are received in apertures 3C.
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[0107] The wall 8A includes a node 8C on a resiliently
deformable arm 8D (see Figures 21) that engages with
a recess 8E of the rim 8B of aperture 3B (see Figures
22) so that adjacent panels 2 are joined together to form
an array or attenuation crates. As the wall 8A is received
in the rim 8B of aperture 3C the resiliently deformable
arm 8D is deformed to enable the node 8C to pass
through the rim to the recess 8E where the node 8B is
released to engage with the recess 8B, thereby prevent-
ing separate of adjacent panels 2 without depression of
the node 8C to disengage if from the recess 8B (See
Figures 22 and 23).

[0108] Figures 24A and 24B show a multi-way internal
support 30 arranged in a partially assembled attenuation
crate 1. The multi-way support 30 has six arms 40 that
each have a collar end 39 that is received by a central
aperture 3A of a panel 2.

[0109] Theattenuation crate 1 has 5 panelsassembled
and the internal support 30 is arranged to engage with
all five fitted panels 2. Collars 39 of the internal support
30 are received in the central apertures 3A of each panel
2.

[0110] It is appreciated that to fit the internal support
the ends of the internal supports are offset from the cen-
tral apertures, for example by 45 degrees, so that one
end is inserted to the central aperture of the lower panel.
The internal support 30 is then rotated to engage the four
ends that extend in the same plane with the central ap-
ertures 3A of the four side panels 2.

List of references:

[0111]
1. Attenuation crate
2. Panel
3. Aperture
4. Tab
5. Notch
6. Alignment Indicia
7. Branding Indicia
8. Attachment means (8A wall, 8B rim, 8C node)

9. Corner tab

10. Corner notch

11. Part corner tab
12. Part corner notch
13. Side

14. Slot

15. Projection

16. Outer Face

17. Central tab

18. Central notch

19. Side

20. Cutaway regions
21. Inner face

30. Internal support
31. Holes

32. First part of internal support
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33. Second part of internal support
34. Lip

35. C-shaped bracket

36. Arrows

37. Block

38. Depression

39. Collar

40. Arm

[0112] The invention has been described by way of
examples only and it will be appreciated that variation
may be made to the above-mentioned embodiments
without departing from the scope of protection as defined
by the claims.

Claims

1. A panel (2) for forming an interlocking attenuation
crate (1) comprising: a substantially square planar
body with at least one aperture (3) to enable through
passage of fluid; the panel has first and second ad-
jacent sides (19) each having first interlocking fea-
tures comprising at least one tab (4) and at least two
notches (5); and third and fourth adjacent sides (13)
with a second arrangement of interlocking features
comprising at least two tabs (17) and at least one
notch (18); characterised in that the tabs (4, 17)
and notches (5, 18) of the first and second interlock-
ing features are adapted to engage with each other
and the at least one tab (4) of the first interlocking
features is tapered and is adapted to be received by
at least one corresponding notch (18) on the second
interlocking features, the at least one notch is ta-
pered to provide a mechanical interference fit to en-
able releasable connection of the panels (2) to form
an attenuation crate (1) with six faces.

2. Apanel (2) according to claim 1 wherein the at least
one tab (4) of the first interlocking features has a slot
(14) and the at least one notch (18) of the second
arrangement of interlocking features has a projection
(15); and the slot (14) of the first interlocking feature
receives the projection (15) of the second interlock-
ing feature to enable releasable locking connection
of panels (2) to form a six sided attenuation crate (1).

3. Apanel (2)according to a claim 1 or claim 2 wherein
the first arrangement of interlocking features com-
prises a central tab (4) with a notch (5) on either side
of said central tab (4).

4. Apanel(2)according to cany preceding claimwhere-
in the second arrangement of interlocking features
comprise a central notch (18) with atab (17) on either
side of said central notch (18).

5. Apanel (2)accordingto claim 3 and claim 4, wherein
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the central tab (4) incorporates the slot (14), and the
central notch (18) incorporates the projection (15).

A panel (2) according to any of the preceding claims,
wherein each panel (2) has four corners (9, 10,
11,12) comprising a first full corner (9), a second
notch corner (10) and third and fourth part corners
(11, 12) that are shaped and dimensioned to engage
and connect with corners (9, 10, 11, 12) of other pan-
els.

A panel (2) according to claim 6 wherein the full cor-
ner (9) and the corner notch (10) are in diagonally
opposite corners, and wherein part corners (11, 12)
are provided in the diagonally opposite corners.

A panel (2) according to any of the preceding claims,
whereby each panel (2) incorporates alignment in-
dicia (6, 7) for orientating each panel (2) with respect
to another panel (2) to form the crate (1) configura-
tion.

A panel (2) according to any of the preceding claims,
wherein an outer face (16) of the panel (2) comprises
attachment means (8A, 8B, 8C, 8D) for releasably
securing to a corresponding attachment means (8A,
8B, 8C, 8D) in an outer face (16) of another panel
(2), such that, in use, when six panels (2) are con-
figured to form an attenuation crate (1), the outer
face (16) of at least one of the panels (2) is releasably
secured to a neighbouring attenuation crate (1).

A panel (2) according to any preceding claim includ-
ing an internal support (30).

Apanel (2)according to claim 10 wherein the internal
support (30) is a tube.

A panel (2) according to claim 10 or claim 11 wherein
the internal support (30) is formed from two inter-
locking parts (32, 33).

An attenuation crate (1) formed from six panels (2)
according to claims 1 to 12 wherein sides (13, 19)
of the panels (2) are adapted to releasably secured
to each other to form a cube configuration defining
an internal volume.

An attenuation crate (1) according to claim 13,
wherein a first side of a first panel comprises the first
arrangement of interlocking features that are config-
ured to interlock with a second side of asecond panel
provided with the second arrangement of interlock-
ing features for aligning the panels to form a cube
configuration.

A method of assembling an attenuation crate (1) in
a cube configuration from six panels (2) as claimed
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10

in any of claims 1 to 12, comprising the steps of:
releasably securing four panels (2) together to form
four sides (2A, 2B, 2C, 2D) of a cube configuration
with four interlocking regions at which first interlock-
ing features (19) of one panel engage with second
interlocking features on (13) of the neighbouring pan-
el to interlock at interlocking regions; whereby two
of the four side panels (2A, 2B) are in a first orienta-
tion and the other two of the side panels (2C, 2D)
are in a second orientation rotated through 90 de-
grees about their centre relative to the side panels
in the first orientation; each panel (2) is releasably
secured at right angles to said neighbouring panel
(2) at the interlocking region; and mounting a further
panel (2E, 2F) on either end of the four sides (2A,
2B, 2C, 2D) to form a top (2F) and a bottom (2E) of
the cube configuration (1).
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