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(57) Abstract: A fastening system (10) including; a support member (12) having a longitudinal axis (X). The support member
&= (10) including a first channel (14) extending in a longitudinal direction parallel to the longitudinal axis, and a second channel (16)
& extending in a longitudinal direction parallel to the longitudinal axis, a first opening defined by the first channel facing a second
€7, opening defined by the second channel and the first and second openings being separated by a space (17). The fastening system
includes a fastening element (18) having a first edge (20) which is insertable within the opening of the first channel (14), and an
- opposing second edge (22) which is insertable within the opening of the second channel (16), such that the fastening element (18)
extends across the space (17). The fastening system includes a building panel (24) including a front face (26), a rear face (28) and a
rearwardly extending mounting portion (30), a slot (32) being formed in the mounting portion (30), the slot (32) extending along a
slot axis parallel to and adjacent an edge of the building panel and being positionable within the space (17). The fastening element
e (18)is insertable in the space (17) and displaced to a locked position in which the first edge (20) is within the slot (32) and the first

edge (20) is within the first opening, thereby preventing removal of the mounting portion (30) from the support member (12), and
O an unlocked position in which the fastening element (18) is outside of the first opening, thereby permitting removal of the mounting
portion from the support member (12).
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A FASTENING SYSTEM AND A METHOD OF FASTENING A
BUILDING PANEL

Field of the Invention
The present invention relates to a fastening system and a method of fastening a
building panel to an underlying structure. In particular, the presént invention relates to a
system and method of fastening cladding sheets to planar building surfaces such as walls
and ceilings. It will be appreciated by those skilled in the art that the invention is not

limited to this particular field or application.

Background of the Invention

Building panels having a front decorative surface made of fibro, plastic, stone,
sheet metals, glass and other such architectural materials are often fastened to the internal
and external walls of buildings for aesthetic and other architectural purposes. Such
building panels have particular application in the external cladding of buildings in which
case the building’s overall appearance can be dramatically influenced by the usage of
building panels.

It is known to fasten building panels using adhesive tape located around the
perimeter of the panel on the panel’s underside. However, construction and building
standards in many countries dictate that panels must be mechanically fixed to the
building’s underlying structure when the panel is located above a certain height. For
example, in Australia building panels must be mechanically fixed when located more than
3 metres above the ground. Accordingly, the use of adhesive mounting alone is not
permitted in certain applications.

A further disadvantage associated with adhesive fastening of building panels is
that the high loading placed on building panels by wind can cause the panel to separate
from the building, which poses a serious safety hazard.

Numerous mechanical systems are known for fastening building panels. Many
of these mechanical systems require fastening with screws and/or bolts which pass
through a backing portion of the panel and engage with the underlying building structure.
A disadvantage of using screws or bolts is that they may be time consuming to install
which adds to the end cost of the building panel assembly. A further disadvantage is that
screw and bolt arrangements hold the edges of the building panel in predetermined, fixed
locations and hence do not permit the panel to expand or contract, for example as the

panel heats and cools under the effects of the sun. This is known to result in warping of
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the panels which may compromise their structural integrity and may also result in the
panel assembly appearing unsightly.

A further disadvantage of securing building panels with screw and bolt type
fasteners is that the measuring and positioning of the fasteners can be a delicate process
and prone to human errors. Small errors in placement and angular alignment between
panels can have a dramatic effect on the assembled panel matrix. Accordingly,
tradespeople installing such panels require special training and are required to take
particular care.

Building panel fastening systems have previously been proposed which permit
two adjacent panels in an assembled matrix to be fastened to the underlying structure
along their adjacent edge using a single fastener. Whilst such systems may reduce the
installation time for mounting the panel matrix, a disadvantage of these systems is that
removal of the common fastener causes both panels to be released from the underlying
support. Accordingly, it is generally not possible to remove a single panel from the
matrix without removing the adjacent panels. This is particularly problematic when a
panel in a central region of the matrix must be replaced, which accordingly necessitates
significant handling of all the adjacent panels. Such systems often also dictate the order
in which the panels must be installed, such that a panel can only be secured to the wall

after or while an adjacent panel is being secured.

Object of the Invention
It is the object of the present invention to overcome or substantially ameliorate at

least one of the above disadvantages, or at least to provide a useful alternative.

Summary of the Invention

In a first aspect, the present invention provides a fastening system comprising:

a support member having a longitudinal axis, said support member including a
first channel extending in a longitudinal direction parallel to said longitudinal axis, and a
second channel extending in a longitudinal direction parallel to said longitudinal axis, a
first opening defined by the first channel facing a second opening defined by the second
channel and the first and second openings being separated by a space;

a fastening element having a first edge which is insertable within said opening of
said first channel, and an opposing second edge which is insertable within said opening of

said second channel, such that said fastening element extends across said space; and
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a building panel including a front face, a rear face and a rearwardly extending
mounting portion, a slot being formed in said mounting portion, said slot extending along
a slot axis parallel to and adjacent an edge of said building panel and being positionable
within said space,

wherein said fastening element is insertable in said space and displaced to a
locked position in which said first edge is within said slot and said first edge is within said
first opening, thereby preventing removal of said mounting portion from said support
member, and an unlocked position in which said fastening element is outside of said first
opening, thereby permitting removal of said mounting portion from said support member.

The fastening element has a first axis and preferably includes:

a first plate portion having a first edge extending generally parallel to the first
axis;

a second plate portion having a second edge extending generally parallel to the
first axis, the second plate portion being coplanar with the first plate portion;

wherein the first edge is offset relative to the second edge in a direction which
extends parallel to the first axis.

The fastening element preferably includes:

a body having the general form of a major segment of a circle when viewed in a
first plane extending parallel to the building panel front face, the first edge and the second
edge being located on opposing sides of an arc defined by the major segment.

The fastening element preferably has an axis of symmetry when viewed in the
first plane, and the first edge and the second edge are located on opposing sides of the
axis of symmetry.

The fastening element preferably has a varied thickness when viewed in a plane
extending perpendicular to the first plane.

The fastening element preferably has a rotational drive engagement formation
located generally at a centre of the arc.

The support member preferably includes a first arm and a second arm and a web
extending between the first arm and the second arm,

further wherein the mounting portion includes a third channel adapted to receive
one of the first arm and the second arm.

The first arm preferably includes a first engagement formation located adjacent
to the space, the first engagement formation being engageable with a second engagement

formation formed on the third channel.
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The first arm preferably includes a third engagement formation located on an
opposing side of the first arm relative to the first engagement formation, the third
engagement formation being engageable with a fourth engagement formation formed on
the third channel.

The support member preferably includes a slot extending parallel to the
longitudinal axis, the slot being adapted to receive a coupler plate for connecting the
support member to another support member.

In a second aspect, the present invention provides a method of fastening a
building panel, said method including the steps of:

securing a first support member, said support member having a longitudinal axis
and including a first channel extending in a longitudinal direction parallel to said
longitudinal axis and a second channel extending in a longitudinal direction parallel to
said longitudinal axis, whereby a first opening defined by the first channel faces a second
opening defined by the second channel, and the first and second openings are separated
by a space;

inserting a first edge of a fastening element within said space, and inserting an
opposing, second edge of said fastening element within said space, such that said
fastening element extends across said space; and

positioning a mounting portion of a building panel within said sﬁace, said
building panel having a front face and a rear face, said mounting portion extending
rearwardly and having a slot formed therein, said slot extending parallel to an edge of said
building panel, said mounting portion initially being located such that said first edge is
outside said slot; and

displacing the fastening element within said space to a locked position in which
the first edge is within said slot and said first edge is within said first opening, thereby
preventing removal of said mounting portion from said support member.

The step of displacing the fastening element preferably includes rotating a body
portion of the fastening element having the general form of a major segment of a circle
when viewed in a first plane extending parallel to the building panel front face.

The step of displacing the fastening element preferably includes sliding the

fastening element along the longitudinal axis.
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Brief Description of the Drawings

Preferred embodiments of the present invention will now be described, by way
of example only, with reference to the accompanying drawings in which:

Fig. 1 is a cross-sectional view of an assembled fastening system of a first
embodiment;

Fig. 2 shows a support member of the system of Fig. 1;

Fig. 3 shows the fastening element of the system of Figure 1;

Fig. 4 shows a second embodiment of a fastening element;

Fig. 5 shows a side view of the fastening element of Fig. 4;

Fig. 6 shows a third embodiment of a fastening element;

Fig. 7 shows a side view of the fastening element of Fig. 6;

Fig. 8 shows a perspective view of a building panel and the mounting portion of
the system of Fig. 1;

Fig. 9 shows a second embodiment of a mounting portion and building panel;

Fig. 10 is a schematic of an assembled matrix of building panels;

Fig. 11 is a perspective schematic view showing the interface between the
parallel sides of two adjacent panels in an assembled matrix;

Figs. 12a to 12c are top sectional views showing three different modes of
operation of the fastening element,

Fig. 13 is an isometric view of a fastening element of the fastening system of
Fig. 1;

Fig. 14 is a plan view of the fastening element of Fig. 14;

Fig. 15 shows a T coupler of the fastening system,

Fig. 16 shows an X coupler of the fastening system,

Fig. 17 shows an L coupler of the fastening system,

Fig. 18 shows an end view of a support member according to one embodiment of
the fastening system;

Fig. 19 shows an end view of a support member according to a further
embodiment of the fastening system;

Fig. 20 shows an end view of a support member according to a further
embodiment of the fastening system;

Fig 21 is an end view of an embodiment of the invention used for masonry
building panels;

Fig. 22 is a top view of a masonry mounting portion of the fastening assembly;
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Fig. 23 shows an alternative embodiment of a mounting portion of the fastening
system,

Fig. 24 shows a snap cover for the system;

Fig. 25 depicts an embodiment of the fastening system used on a corner of a
support structure;

Fig. 26 shows an embodiment of the fastening system used for thin building
panels;

Fig. 27 shows an alternative embodiment of the fastening system used on a
corner of a support structure;

Fig. 28 depicts an embodiment of the fastening system in which the building
panel projects at 90 degrees to the support member base;

Fig. 29 depicts an end view of an embodiment of the fastening system used with
masonry products;

Fig. 30 depicts a brace system of the assembly;

Fig. 31 depicts an embodiment of a mounting portion of the fastening system;

Fig. 32 depicts an alternative embodiment of a mounting portion of the fastening
system,

Fig. 33 depicts a support batten assembly of the fastening system;

Fig. 34 depicts an alternative embodiment of a support batten assembly of the
fastening system;

Fig. 35 depicts a top view of a batten fastener of the fastening assembly;

Fig. 36 depicts an alternative embodiment of a batten fastener of the fastening
assembly;

Fig. 37 is an isometric view of the masonry mounting portion of Fig. 22;

Fig. 38 is a side view of the masonry mounting portion of Fig. 22;

Fig. 39 depicts a further embodiment of a fastening system; and

Fig. 40 depicts a further embodiment of a fastening system have a snap connect
building pane] connector.

Detailed Description of the Preferred Embodiments

Fig. 1 depicts a fastening system 10. The system 10 includes a support member
12 in the form of an extruded section, such as an aluminium extrusion extending in a
longitudinal direction, parallel to a longitudinal axis X, shown in Fig. 1 and extending
into the page. As shown in Fig. 2, the support member 12 has a generally U-shaped

profile when viewed in cross-section. The U-shaped support member 12 includes a web
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11 connected to a first arm 13 and a second arm 21. At the free end of the first arm 13
there is a first channel 14 which extends parallel to the longitudinal axis X.

A second channel 16 is located at the free end of the second arm 21 and the
second channel 16 also extends in a longitudinal direction parallel to the longitudinal axis
X, such that an opening of the first channel 14 faces an opening of the second channel 16,
and the first and second openings are separated by a space 17. The support member 12
may be secured to the underlying building structure 15 with screws 13, rivets, welding or
another suitable means.

In an embodiment depicted in Fig 2, the support member 12 includes a first
groove 250 located near the intersection between the web 11 and the first arm 13. The
support member 12 further includes a second groove 252 located near the intersection of
the web 11 and the second arm 21. The first groove 250 and the second groove252 are
separated by a second space 254.

The support member 12 is arranged in a grid with other like support members 12.
The grid may be assembled on site, or alternately, the grid may be factory pre-assembled
to reduce installation times for the fastening system 10.

Fig. 3. depicts a first embodiment of a fastening element 18 of the system 10.
The fastening element 18 has a first edge 20 which is insertable within the opening of the
first channel 14. The fastening element 18 has an opposing second edge 22 which is
insertable within the opening of the second channel 16, such that the fastening element 18
extends across the space 17, as is depicted in Fig. 1.

The first edge 20 of the fastening element 18 is parallel to the second edge 22,
and the first and second edges 20, 22 are longitudinally offset relative to each other.
Accordingly, the first, leading edge 20 is locatable within the first channel 14, and the
second, trailing edge 22 is locatable in the second channel 16 at a different position in the
longitudinal direction.

In the embodiment depicted in Fig. 3, the fastening element 18 is formed of a
first generally rectangular portion 21 defining the first edge 20. The first rectangular
portion 21 is adjacent to and integrally formed with a second generally rectangular
portion 23 defining the second edge 21. The fastening element 18 is made from stainless
steel plate, galvanised steel plate, plastic or any other suitable engineering material. The
fastening element 18 may have a hole or other such aperture or protrusion formed on it
for engaging the head of a driving tool. The fastening element 18 interferingly fits within
the channels 14, 16.
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Fig. 4 depicts a second embodiment of a fastening element 19 of the system 10.
The fastening element 19 has a body 27 having the general form of a major segment of a
circle (i.e. a profile defined by an arc intersecting with a chord and being greater than
50% of the surface area of a circle that would be formed by the arc if it traced a full
circle) when viewed in a first plane extending parallel to a building panel 24 front face 26.

The fastening element 19 has a first edge 29 and a second edge 31 being located
on opposing sides of an arc which defines the major segment. The first edge 29 is
insertable within the opening of the first channel 14 and the second edge 22 is insertable
within the opening of the second channel 16, such that the fastening element 18 extends
across the space 17.

The fastening element 19 has an axis of symmetry AA when viewed in the first
plane extending parallel to the building panel 24 front face 26 and the first edge 29 and
the second edge 31 are located on opposing sides of the axis of symmetry AA.

The fastening element 19 has a varied thickness when viewed in a plane
extending perpendicular to building panel 24 front face 26, as shown in Fig. 5. The varied
thickness of the fastening element 19 permits an interfering fit of the first and second
edges 29, 31 within the channels 14, 16. Figs. 5 and 7 depict embodiments of the
fastening element 19 having different thicknesses. The fastening element 19 may be
formed by pressing, casting or another suitable method.

The fastening element 19 may have an aperture or protrusion formed on it for
engaging the head of a driving tool, such as the impression shown in Fig. 4 for receiving a
Philips head screw driver.

The fastening element 19 has a straight edge 33, defined by the chord 33 which
together with an arc defines the shape of the major segment. The fastening element 19 can
be initially oriented within the space 17, such that the axis of symmetry AA extends
perpendicular to the longitudinal axis X. In this configuration, a portion of the fastening
element 19 enters within only one of the first channel 14 and the second channel 16.
However, by rotating the fastening element 19 about the centre of the arc through an
angle of 90 degrees, the first and second edges 29, 31 will enter both of the first and
second channels 14, 16. By rotating the fastening element 19 a further 90 degrees in the
same direction, it will reach an orientation similar to the starting position, but with a
portion of the fastening element 19 entering within the other of the first channel 14 and
the second channel 16. Accordingly, by rotating the fastening element 19 the user can
select between securing an edge of a first building panel 24, an edge of an adjacent

second building panel, or both adjacent building panels 24.
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An embodiment of a building panel 24 of the system 10 is shown in Fig. 8. The
building panel 24 has a front face 26, a rear face 28 and a mounting portion 30. The
mounting portion 30 extends rearwardly and has at least one slot 32 formed therein.

In the embodiment of Fig 8, a first slot 32 has a first closed end 34 and a second
open end 36 and the first slot 32 extends along a slot axis, which is parallel to and
adjacent an edge of the building panel 24. The mounting portion 30 is positionable within
the space 17 formed in the U-shaped support member 12.

The building panel 24 may be any internal or external building panel, such as a
cladding member located against the side of a building or other structure. Alternatively,
the building panel 24 may be a wall for use in a modular office partitioning system for
example or a ceiling tile, or any other such generally planar panel attached to a structure.

As shown in the embodiment of Fig. 8, the mounting portion 30 includes a
second slot 38 extending along the slot axis in an opposing direction to the first slot 32.
The second slot 38 has a closed first end 40 and an open second end 42. In this
embodiment, the mounting portion 30 is formed by a side wall 44 of the building panel 24
which has been folded so that it is perpendicular to the front face 26. The side wall 44
includes a cut-out 46 formed along its rear edge 50, and the second end 36 of the first slot
32 terminates at the cut-out. Similarly, the second end 42 of the second slot 38 terminates
at the cut-out 46. The cut-out 46 and the two slots 32, 38 together define a T-shaped
aperture in the side wall 44 of the panel 24. Similarly, the three additional side walls of
the panel 24 have T-shaped apertures formed therein.

Fig. 9 shows an alternative embodiment of the building panel 24 and mounting
portion 30 particularly suitable for use with building panels 24 which are tiles or masonry
products. The mounting portion 30 is defined by a bracket 52 which is bonded with an
epoxy resin, or otherwise secured to the underside of the tile or masonry product.

A first bracket 52 is secured to the masonry product and has a slot 54 extending
parallel and adjacent an edge of the tile 24, such that the slot 54 is open at a first end 56
and closed at an opposing second end 58. A like, second bracket 60 is also secured
parallel and adjacent the same edge of the masonry product, but facing the opposite
direction, such that the slot 54 of the first bracket 52 extends in an opposing direction
along the slot axis to the slot 54 of the second bracket.

A gap 55 is located between the first and second brackets 52, 60. The gap 55
and the two slots 54 together define a t-shaped aperture. Two additional brackets 52, 60

are located adjacent to each remaining edge of the tile or masonry panel 24.
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The fastening element 18 is slideable relative to the support member 12 in the
longitudinal direction within the space 17. The fastening element 18 moves between a
locked position in which the fastening element 18 enters the open second end 36 of the
first slot 32, thereby preventing removal of the mounting portion 30 from the first support
member 12, and an unlocked position in which said fastening element 18 is outside of the
second end of the first slot 32 thereby permitting removal of the mounting portion 30
from the first support member 12.

An elastic element 62 in the form of a foam or rubber strip is located on the web
11 of the U-shaped support member 12 between the arms 13, 21. When the mounting
portion 30 is inserted into the space 17, the rear edge 50 of the side wall 44 contacts with
the elastic element 62. This provides a biasing force that urges the building panel 24
away from the web of the U-shaped support member 12. Accordingly, the mounting
portion 30 applies a shear force to the fastening element 18, which assists in preventing
the panels 24 from rattling in windy conditions.

The building panel 24 is arranged in a matrix 100 of like building panels 24
which is schematically shown in Fig. 10. Each panel 24 has a support member 12
extending parallel to and adjacent each of the panel’s 24 peripheral edges. Accordingly,
in the instance that the building panel 24 is rectangular, there are four peripheral support
members 12 each located adjacent to an edge of the building panel 24. Adjacent edges of
adjacent panels 24 share a single, common support member 12.

The fastening system 10 includes coupler plates 63, 65, 67 which are inserted
into the opénings in two adjacent support members 12, resulting in interconnection of
those adjacent support members 12 Fig. 15 shows a “I” coupler plate 63 for use along a
peripheral edge of the matrix 100. Fig. 16 shows an “X” coupler 65 for use in an
intermediate region of the matrix 100. The coupler plate 63, 65, 67 is located at the
junction between two or more support members 12. The T coupler plate 63 may be used
to join a support member 12 with a perpendicular support member 12. The X coupler 65
may be used to join two parallel support members 12 with two perpendicular support
members 12. The coupler members 63, 65, 67 ensure correct angular orientation of either
0° or 90° at the junctions of adjacent support members 12.

When an X coupler is used, one support member 12 extending in a first
longitudinal direction has cut-outs formed in the free ends of the first arm 13 and the
second arm 21. The two cut-outs have a width equal to or slightly larger than the width of
each arm of the X coupler. The central junction portion 71 between the arms of the X
coupler is inserted within the U-shaped support member 12, such that two arms of the X
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coupler project perpendicularly to the first longitudinal direction through the cut-outs.
The remaining two arms of the X coupler project parallel to the longitudinal direction,
within the space of the U shaped support member 12. Accordingly, the two arms of the X
coupler which project perpendicular to and beyond the support member 12 are inserted
within the spaces 17 of two additional support members 12 which extend perpendicular to
the first support member 12 and on each side thereof.

When the T coupler 63 is used, the support member 12 has a cut-out formed in
only one of the first arm 13 and a second arm 21, and the T coupler 63 is inserted within
the U shaped support member in a similar manner as described above, such that the stem
of the T coupler 63 projects perpendicularly to the first longitudinal direction through the
cut-out. The stem of the T coupler 63 which projects through the cut-out is inserted
within the space 17 of an additional, perpendicularly extending support member 12.

An L-coupler 67 as shown in Figure 13 is located at each corner of the matrix
100. Each of the two arms of the L-coupler 67 is inserted into the end of adjacent
perpendicular support members 12.

In an alternative mode of operation, the T coupler 63 may be arranged such that
each arm and the stem of the T coupler 63 are inserted into the ends of a separate support
member 12. Accordingly, three support member 12 may be connected to the T coupler
63, in an arrangement having two parallel support members 12, and one perpendicular
support member 12, corresponding to the shape of the T coupler 63.

Similarly, the X coupler 65 may be arranged such that each arm of the X coupler
65 is inserted into one end of a suppoﬁ member, permitting the mounting of two parallel
support members 12, and two perpendicular support members 12, corresponding to the
shape of the X coupler 65.

The appendages of the T coupler 63, the X coupler 65 and the L coupler 67 may
be located in channels 250, 252 formed in the support member 12 and shown in Figure 2.
When a building panel 24 is located in the matrix 100 adjacent to another panel 24, the
mounting portions 30 of each panel 24 extend into the space 17 of the common support
member 12. Accordingly, the fastening element 18, located within the channels 14, 16
can simultaneously secure two adjacent panels. There may be more than one fastening
element 18 located along each side of each building panel 24.

As shown in Fig. 1, the system 10 may also include an auxiliary support member
80 which is securable to the underlying support structure 15. The auxiliary support
member has a closed profile, which may be formed by placing a cap 82 on a U-shaped

support member 12 between the two arms of the U. Alternatively, the auxiliary support
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member may be formed from a closed section extrusion, a rectangular solid bar or another
such beam or bar. A hook and loop type fastener, such as a Velcro™ strip 84 is
connected to the cap 82 of the auxiliary support member 80, and is engageable with a
corresponding fastener 86 connected to the rear surface of each panel 24. The
engagement between the fasteners 84, 86 acts to support the panels 24 during mounting,
and also provides a secondary support for each panel 24 after the system 10 has been
assembled. The engagement of the fasteners 84, 86 reduces any movement of the panels
24 during wind loading when the panels 24 are externally mounted. However, the
fasteners 84, 86 permit the panels 24 to move slightly relative to each other to
accommodate thermal expansion.

Alternative embodiments of the support member 12 are shown in Figs. 18, 19
and 20. In Fig 18, the two generally circular extruded apertures 90, 92 which have
openings facing each other together define a longitudinally slot which is adapted to
receive a first tongue member 94 of the coupler plates, 63, 65, 67.

| In the embodiment of fig. 19, there are additional slots 96, 98 which are adapted
to receive additional coupler plates 63, 65, 67 which are oriented perpendicular to a first
coupler plate 63, 65, 67, closest to the base of the support member 12. This permits the
overall rigidity of the assembled matrix 100 to be increased.

An embodiment of the mounting portion 30 depicted in Fig. 21 is used for
securing masonry products such as stone and ceramic. The mounting portion 30 includes
a first projection 320 and a second projection 322 and a web 324 extending between the
first projection 320 and the second projection 322. The first and second projections 320,
322 and the web 324 together define a third channel adapted to receive one of the first
arm and said second arms 13, 21 of the support member 12.

The projection 320 transfers the bending moment applied by the weight of the
building panel 24 (for example when heavy masonry products are used) to the base of the
support member 12.

In the embodiment shown in Fig. 29, a protrusion 304 is located towards the end
of the arm projection 320, which serves the dual purpose of applying the load as close as
possible to the base of the support member 12, and also permitting the mounting portion
30 to be inserted over the first arm 13 and the second arm 21 of the support member 12.

Also shown in the embodiment of Fig. 29, each support member 30 includes a
flange 306 which projects generally perpendicular to the underlying support structure 15.
The flange 306 is provided at a desired length to permit mounting of a building panel 24

such as a masonry block having a given thickness. The flange 306 is connected to a pin
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309 or other such projections which engages with a corresponding hole or recess 311 in
the masonry block. The mounting projection may be attached to the building panel with
epoxy and/or mechanical fasteners such as bolts.

The first projection 320 of a mounting portion 30 is separated from the first
projection 320 of an adjacent mounting portion 30 by the space 17, such that the slots 32
of each mounting portion 30 face each other as depicted in Fig. 21.

Fig. 22 shows a top view of a masonry mounting portion 30 in isolation.

Alternative embodiments of the mounting portion 400, 500 are shown in Fig. 23,
and are used for securing glass, Perspex, metal cladding and other such relatively thin
architectural materials. The mounting portions 400, 500 function similarly to the
mounting portion 30 described above. In addition, the first projection 320 includes a first
engagement formation 502 defined by a projection located adjacent to the space 17 of the
support member 12.

Fig 25 shows the first engagement formation 502 being engageable with a
second engagement formation 503 defined by a groove formed on the support member
12. .

The mounting portion 400, 500 first projection 320 includes a third engagement
formation 506 located on an opposing side of the first projection relative to the first
engagement formation. The third engagement formation 506 is defined by a projection
and engageable with a fourth engagement formation 507 defined by a groove formed on
the support member 12. Accordingly, the engagement formations permit the mounting
portion to snap into engagement with the support member 12.

Fig 24 depicts a snap cover 520 which may be used to covers the space 17 after
two adjacent mounting portions 30 are assembled in the matrix 100.

Fig. 25 depicts a fastening system 10 for use at a 90 degree corner of a structure.
The snap cover 520 bridges the space 17 between two perpendicular building panels 24,
and provides a flush, uniform finished assembly.

Fig. 26 shows the fastening system 10 being used with a relatively thin building
panel 24 such as glass. The thin panel 24 may be supported by a side recess, as shown n
the top of Fig. 26, or alternatively a front groove as shown in the bottom portion of Fig.
26.

Fig. 27 depicts the system 10 being used at a corner of the underlying structure
15, such that a comer cap 530 snaps into the spaces 17 of two perpendicular support
members 12, and the corner cap 530 has a surface which sits generally flush with the two

perpendicularly mounted building panels 24.
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Fig. 28 shows an alternative embodiment in which a building panel is mounted
perpendicular to the web 11 of the support member 12.

As shown in Fig. 30, when supporting heavy building panels 24, such as
masonry panels, an additional brace 308 may be used. The brace 308 may be a strap or
metal sheet for example, which is secured to the underlying building structure 15 at a first
end and at a second end secured to the end on one or both of the first arm 13 and the
second arm 21 of the support member 12.

In the embodiment of Figs. 31 and 38, protrusions 304 of the mounting portion
bracket 30, 211 are formed by a portion of the bracket 304 which has been stamped or
folded. Accordingly, the bracket 211 may be formed by an extrusion process, and the
protrusions are then formed at desired intervals in a secondary forming process.

The protrusion 304 contacts with the inner wall of the support member 12, and
provides a counter force to the bending moment created by the weight of the building
panel 24.

As shown in Fig. 21, when the brackets 211 are mounted in the system 10, the
two flanges 306 are located side by side and generally parallel to each other. In this
embodiment, each flange 306 has a small groove 310 formed therein. The grooves 310
face each other in the system such that a sealing bead 312 can be inserted between the two
brackets 211, and positioned within the grooves 310. The bead 312 prevents water from
entering into the interior of the support member 12 and accordingly assists to prevent
rusting of the components of the fastening system 10.

Fig. 39 shows an alternative embodiment of the fastening system 10 for masonry
building panels 24. The system 10 uses a pin 309 as discussed above in relation to Figs.
37 and 38 for securing the building panel 24. The mounting portion 30 may be formed by
a plurality of pressed metal products which have been welded or otherwise attached
together.

A spacer 360 can be located between the mounting portion 30 and the building
panel 24. The protrusion 304 is angled relative to the web 11 of the support member 12.

Fig. 40 shows an embodiment of the fastening system 10 utilising a snapping
building panel connector 700. The support member is secured to the underlying support
structure 15 in the normal manner. In this embodiment, the mounting portions 30 are then
installed and fastened to the support member 12 using fastening elements 18, 19. Each
mounting portion 30 includes a projection 708 which extends toward the front surface 26

of the building panel 24, at an angle other than 90 degrees relative to the web 11.
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The edge of the building panel 24 is angled to correspond to the angle of the
projection, and the projections of two adjacent mounting portions 30 are directed away
from each other. After the mounting portions 30 are installed, a first building panel 24 is
then installed, and a second adjacent building panel 24 is also installed.

A wedge shaped snap connector 700 is inserted in the space between the two
building panels 24. The snap connector 700 has cut outs to receive the projections 708.
The snap connector 700 also has outwardly biased arms 702 which snap into engagement
with grooves 722 formed within the space 17 by the two adjacent mounting portions 30.
The snap connection between the connector 700 and the grooves 722 holds the building
panels 24 in position.

A spring 724 may be located in a cavity formed in the rear side of the snap
connector 700. The spring 724 provides additional biasing between the connector 700 and
the mounting portion 30. The wedged shaped profile of the snap connector 700 secures
the building panels 24 in place.

The installation of the system 10 will now be described. When an underlying
structure 15 is to be clad with building panels 24, support members 12 are mounted to the
structure 15 in a grid layout corresponding to the intended positioning of the edges of the
panels 24 in the matrix 100. One or more fastening elements 18 are located in each space
17 of each support member 12.

As shown in Fig. 1, a first panel 24 (located on the right hand side of Fig. 7) is
placed with the rear edge 50 of it’s side wall 44 extending into the space, such that the
panel 24 is positioned adjacent the underlying structure 15. Insulating batts (not shown)
may be placed between the underlying structure 15 and the panel 24, against the rear face
28 of the panel 24.

The fastening element 18 of the first embodiment is initially located within the
channels 14, 16 at a longitudinal location along the axis X which permits the first
rectangular portion 21 of the fastening element 18 to enter the cut-out 46. The fastening
element 18 is then manually slid along the longitudinal axis X with a screw driver, finger
or other tool towards the closed end 34 of the first slot 32. At this point of the assembly,
the first panel 24 is secured along one of its four edges. Similarly, the same procedure is
performed on the three other edges of the panel 24.

Because the first edge 20 and the second edge 22 of the fastening element 18 are
offset relative to each other along the longitudinal direction, the adjacent second panel 24
is then located with the rear edge 50 of it’s side wall 44 extending into the space 17, and

the second rectangular portion 23 of the fastening element is permitted to enter the cut-out
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46 of the second panel 24. By subsequently sliding the fastening element 18 further
towards closed end of the first slot 32, the fastening element 18 enters the first slot 32 of
the second panel 24. Accordingly, the first and second panels 24 are then both secured
along their adjacent edge.

Fig. 12a shows a top sectional view taken through axis A-A from Fig. 1. In this
position, the fastening element 18 is within the first slot 32 of a first building panel 24a.
Accordingly, the first building panel 24a is secured to the support member 12. However,
the fastening element 18 is in the cut-out 46 of the second building panel 24b, and
accordingly, the second building panel 24b is not secured to the support member 12.

Fig 8b shows the scenario where the fastening element has been slid parallel to
the X axis such that both the first building panel 24a and the second building panel 24b
are secured to the support member 12.

Fig. 8c shows the alternative where the fastening element 18 is within the second
slot 38 of a second building panel 24b. Accordingly, the second building panel 24b is
secured to the support member 12. However, the fastening element 18 is in the cut-out 46
of the first fastening element 24a. Accordingly, the first building panel 24a is not secured
to the support member 12.

In a further mode of operation not shown in the drawings, the fastening element
18 may be located in the first slot 32 of a first building panel 24a and also in the first slot
32 of the second building panel 24b, thereby both the first building panel 24a and the
second building panel 24b are secured to the support member 12.

The offset geometry of the first edge 20 and the second edge 22 of the fastening
element 18 permits the fastening element 18 to be positioned in a location that will secure
either one of the two adjacent panels 24, or both of the adjacent panels 24. Accordingly,
a single panel 24 can be selectively removed from the matrix without unlocking the
adjacent panels 24.

When a building panel 24 is located vertically, such as against a wall, for each of
the vertically extending side walls of the panel 24, the fastening element 18 is generally
slid to a position in which it is located in the lower of the first slot 32 and the second slot
38. This prevents the fastening element 18 from moving under the effects gravity in the
instance that the fit between the fastening element 18 and the channels 14, 16 is not an
interference fit.

When the matrix of panels 24 is secured to the underlying support structure 15, a
bead of flexible rubber or foam 88 may be placed in the gap between adjacent panels 24,
thereby hiding the fastening elements 18.
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The operation of the fastening element 19 of the second embodiment operates in
a similar manner, such that either one of two adjacent building panels 24, or alternatively
both building panels 24 may selectively be secured to the support member 12.

As depicted in Fig. 33, in order to cut back installation time, the fastening system
10 may be supplied to a building site already partially assembled in a matrix 100. The
support members 12 are connected off site to a matrix of rigid battens 600. Each batten
has holes formed at predetermined intervals along its length, and a nut 602 is attached to
the inside of the batten 600 by welding or another such means over the hole. Threaded
bolts are placed within threaded holes formed on the support structure 15. The threaded
bolts are placed to correspond with the location of each of the nuts 602.

A fastener 606 is connected to each bolt. The fastener 606 has arms 608 which
can be manually engaged to effect rotation of the fastener 606. When the preassembled
batten matrix 600 is positioned over the support structure 15, each of the fasteners 606 is
rotated manually or with a driving tool to cause each nut 602 to engage one of the bolts.
The assembly teams can ensure correct alignment of the matrix 100 by adjusting each of
the fasteners 606 by a desired amount.

Fig 35 shows the fastener 606 for use along the length of the support member 12.
Fig 36 shows an alternative fastener 607 which is used at an intersection of perpendicular
support members 12.

Although the invention has been described with reference to specific examples, it
will be appreciated by those skilled in the art that the invention may be embodied in many

other forms.
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Claims:

1. A fastening system comprising:

a support member having a longitudinal axis, said support member including a
first channel extending in a longitudinal direction parallel to said longitudinal axis, and a
second channel extending in a longitudinal direction parallel to said longitudinal axis, a
first opening defined by the first channel facing a second opening defined by the second
channel and the first and second openings being separated by a space;

a fastening element having a first edge which is insertable within said opening of
said first channel, and an opposing second edge which is insertable within said opening of
said second channel, such that said fastening element extends across said space; and

a building panel including a front face, a rear face and a rearwardly extending
mounting portion, a slot being formed in said mounting portion, said slot extending along
a slot axis parallel to and adjacent an edge of said building panel and being positionable
within said space,

wherein said fastening element is insertable in said space and displaced to a
locked position in which said first edge is within said slot and said first edge is within said
first opening, thereby preventing removal of said mounting portion from said support
member, and an unlocked position in which said fastening element is outside of said first

opening, thereby permitting removal of said mounting portion from said support member.

2. The fastening system of claim 1, wherein said fastening element has a first axis
and includes:

a first plate portion having a first edge extending generally parallel to said first
axis;

a second plate portion having a second edge extending generally parallel to said
first axis, said second plate portion being coplanar with said first plate portion;

wherein said first edge is offset relative to said second edge in a direction which

extends parallel to said first axis.

3. The fastening system of claim 1, wherein said fastening element includes:

a body having the general form of a major segment of a circle when viewed in a
first plane which passes through said first edge and said second edge, said first edge and
said second edge being located on opposing sides of an arc defined by said major

segment.
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4, The fastening system of claim 3, wherein said fastening element has an axis of
symmetry when viewed in said first plane, and said first edge and said second edge are

located on opposing sides of said axis of symmetry.

5. The fastening system of claim 4, wherein said fastening element has a varied

thickness when viewed in a plane extending perpendicular to said first plane.

6. The fastening system of claim 5, wherein said fastening element has a rotational

drive engagement formation located at or adjacent a centre of said arc.

7. The fastening system of claim 1, wherein said support member includes a first
arm and a second arm and a web extending between said first arm and said second arm,
further wherein said mounting portion includes a third channel adapted to receive

one of said first arm and said second arm.

8. The fastening system of claim 7, wherein said first arm includes a first
engagement formation located adjacent to said space, said first engagement formation

being engageable with a second engagement formation formed in said third channel.

9. The fastening system of claim 8, wherein said first arm includes a third
engagement formation located on an opposing side of said first arm relative to said first
engagement formation, said third engagement formation being engageable with a fourth

engagement formation formed in said third channel.

10. The fastening system of claim 1, wherein said support member includes a slot
extending parallel to said longitudinal axis, said slot being adapted to receive a coupler

plate for connecting said support member to another support member.

11. A method of fastening a building panel, said method including the steps of:
securing a first support member, said support member having a longitudinal axis

and including a first channel extending in a longitudinal direction parallel to said

longitudinal axis and a second channel extending in a longitudinal direction parallel to

said longitudinal axis, whereby a first opening defined by the first channel faces a second
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opening defined by the second channel, and the first and second openings are separated
by a space;

inserting a first edge of a fastening element within said space, and inserting an
opposing, second edge of said fastening element within said space, such that said
fastening element extends across said space; and

positioning a mounting portion of a building panel within said space, said
building panel having a front face and a rear face, said mounting portion extending
rearwardly and having a slot formed therein, said slot extending parallel to an edge of said
building panel, said mounting portion initially being located such that said first edge is
outside said slot; and

displacing the fastening element within said space to a locked position in which
the first edge is within said slot and said first edge is within said first opening, thereby

preventing removal of said mounting portion from said support member.

12. The method of claim 11, wherein the step of displacing the fastening element
includes rotating a body portion of the fastening element having the general form of a
major segment of a circle when viewed in a first plane extending parallel to said building

panel front face.

13. The method of claim 11, wherein the step of displacing the fastening element

includes sliding the fastening element along said longitudinal axis.
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AMENDED CLAIMS
received by the International Bureau on 10 March 2008 (10.03.08).

1. A fastening system comprising:

a support member having a longitudinal axis, said support member including a
first channe] extending in a longitudinal direction parallel to said longitudinal axis, and a
second channel extending in a longitudinal direction parallel to said longitudinal axis, a
first opening defined by the first channel facing a second opening defined by the second
channe! and the first and second openings being separated by a space;

a fastening element having a first edge which is insertable within said opening of
said first channel, and an opposing second edge which is insertable within said opening of
said second channel, such that said fastening element extends across said space; and

a building panel including a front face, a rear face and a rearwardly extending
mounting portion, a slot being formed in said mounting portion, said slot extending along
a slot axis parallel to and adjacent an edge of said building panel and being positionable
within said space,

wherein said fastening element is insettable in said space and displaced to a
Jocked position in which said first edge is within said slot and said first edge is within said
first opening, thereby preventing removal of said mounting portion from said support
member, and an unlocked position in which said fastening element is outside of said first
opening, thereby permitting removal of said mounting portion from said support member;

further wherein said fastening element has a first axis and includes:

a first plate portion having a first edge extending generally parallel to said first
axis;

a second plate portion having a second edge extending generally parallel to said
first axis, said second plate portion being coplanar with said first plate portion;

wherein said first edge is offset relative to said second edge in a direction which
extends parallel to said first axis.

2, The fastening system of claim 1, wherein said fastening element includes:

a body having the general form of a major segment of a circle when viewed in a
first plane which passes through said first edge and said second edge, said first edge and
said second edge being located on opposing sides of an arc defined by said major
segment.

AMENDED SHEET (ARTICLE 19)
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3. The fastening system of claim 2, wherein said fastening element has an axis of
symmetry when viewed in said first plane, and said first edge and said second edge are

located on opposing sides of said axis of symmetry.

4, The fastening system of claim 3, wherein said fastening element has a varied

thickness when viewed in a plane extending perpendicular to said first plane.

5. The fastening system of claim 4, wherein said fastening element has a rotational

drive engagement formation located at or adjacent a centre of said arc.

6. The fastening system of claim 1, wherein said support member includes a first
arm and a second arm and a web extending between said first arm and said second arm,

Turther wherein said mounting portion includes a third channel adapted to receive
one of said first arm and said second arm.

7. The fastening system of claim 6, wherein said first arm includes a first
engagement formation located adjacent to said space, said first engagement formation

being engageable with a second engagement formation formed in said third channel.

8. The fastening system of claim 7, wherein said first arm includes a third
engagement formation located on an opposing side of said first arm relative to said first
engagement formation, said third engagement formation being engageable with a fourth
engagement formation formed in said third channel.

9. The fastening system of claim 1, wherein said support member includes a slot
extending parallel to said longitudinal axis, said slot being adapted to receive a coupler

plate for connecting said support member to another support member.

10. A method of fastening a building panel, said method including the steps of?:
securing a first support member, said support member having a longitudinal axis
and including a first channel extending in a longitudinal direction parallel to said
longitudinal axis and a second channel extending in a longitudinal direction parallel to
said longitudinal axis, whereby a first opening defined by the first channel faces a second

opening defined by the second channel, and the first and second openings are separated
by a space;

AMENDED SHEET (ARTICLE 19)



WO 2008/055320 PCT/AU2007/001730

10

15

23

inserting a first edge of a fastening element within said space, and inserting an
opposing, second edge of said fastening element within said space, such that said
fastening element extends across said space; and

positioning a mounting portion of a building panel within said space, said
building panel having a front face and a rear face, said mounting portion extending
rearwardly and having a slot formed therein, said slot extending parallel to an edge of said
building panel, said mounting portion initially being located such that said first edge is
outside said slot; and

| displacing the fastening element within said space to a locked position in which

the first edge is within said slot and said first edge is within said first opening, thereby
preventing removal of said mounting portion from said support member, wherein the step
of displacing the fastening element includes sliding the fastening element along said
longitudinal axis.

11. The method of claim 10, wherein the step of displacing the fastening element
includes rotating a body portion of the fastening element having the general form of a
major segment of a circle when viewed in a first plane extending parallel to said building
panel front face.

AMENDED SHEET (ARTICLE 19)
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