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Title: Building Elements
DESCRIPTION

This invention concerns building elements for making structures and
structures made from such building elements.

Self-supporting roofs or roof sections are known which comprise a
plurality of extruded plastics profile elements connected side-by-side, each
element having at least one longitudinal chamber or duct and coupling
members, by which neighbouring profile elements are interconnected, the
adjacent coupling members of neighbouring profile elements engaging to form a
duct.

In our own Patent Application No. GB 2268765A, we propose a hollow
building element of plastics material comprising a plurality of hollow ducts in two
layers and having, at opposite sides thereof coupling memberé, whereby
elements may be connected to each other, upper coupling members comprising
a part engageable with a stiffening or reinforcing beam.

In our subsequent Patent Application No. 2318133A, we propose a hollow
building element of plastics material comprising one or more longitudinal ducts
and having at opposite sides thereof, coupling members, whereby elements may
be connected to each other directly or indirectly, wherein lower coupling
members comprise ducted flanges to provide an insulation barrier.

One problem with the use of these building elements is that their lower
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coupling members generally meet centrally of the space between their end
walls, so that when fixing screws are screwed through the coupling members
into a supporting beam or the like, the screws can force the coupling members
apart. When constructing a roof from such building elements securement of the
elements is usually commenced from end of the roof to the other and movement
of the building elements apart slightly each time a pair are screwed down can
result in the final building element being out of line.

Furthermore, to reduce risk of condensation within the space between
adjacent building elements, sealing tape is usually provided between abutting
vertical surfaces of lower coupling members. The integrity of the tape can be
damaged by the fixing screws and the forcing apart of the building elements as
described above separates the sealing tape from one or other of the elements
and break the seal.

An object of this invention is to provide measures to mitigate against the
effects of the above-mentioned problem.

According to this invention there is provided a hollow building element of
plastics material comprising one or more longitudinal ducts and having, at
opposite sides thereof coupling members, whereby elements may be connected
to each other directly or indirectly, wherein lower coupling members at opposite
sides of the element are sized to meet with cooperating lower coupling elements
of adjacent elements offset from a central axis parallel to adjacent element
sides.

The invention further provides a building structure, such as a roof
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comprising two or more hollow building elements connected side by side, the
hollow building elements comprising one or more longitudinal ducts and having
at opposite sides thereof, coupling members, whereby elements are connected
to each other directly or indirectly, wherein lower coupling members at opposite
sides of the elements are sized to meet with cooperating lower coupling
elements of adjacent elements offset from a central axis parallel to adjacent
element sides.

Preferably one lower coupling member of a building element of the
invention is sized so that it has an area through which a securing screw can be
fixed that is generally central of the space between adjacent elements. Thus,
when a securing screw is screwed into that lower coupling member is will not
force it apart from a cooperating lower coupling member of an adjacent element.
Preferably the cooperating lower coupling member has at least one overlapping
component with the first mentioned lower coupling member, whereby a securing
screw can penetrate both coupling members.

Preferred building elements of the invention may have a single
longitudinal duct, a single layer of adjacent longitudinal ducts, a pair of
longitudinal ducts one on top of the other, or a plurality of longitudinal ducts in
two or more layers, especially three layers.

Preferably lower coupling members are arranged to be held together by
means of a reinforcing beam between adjacent elements. Preferably each
coupling member has a part extending upwardly, which parts are prevented from

separating by more than a desired distance by means of the reinforcing beam.
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The preferred reinforcing beam has a longitudinal siot in its base in which the
said upwardly extending parts of the lower coupling members locate.

The building elements of the invention preferably also have upper
coupling members. Preferred such members interengage with formations of the
reinforcing beam. A preferred upper coupling member comprises a flange
forming a channel section which is engageable in a complementary channel
section of the reinforcing beam.

The preferred building elements according to the ﬁrst aépect of the
invention have upper coupling members at opposite sides thereof, which are
slidably engageable with cooperating formations of a reinforcing beam between
the elements. More preferably, one of the building elements and the reinforcing
beams has a T-slot and the other has a T-section web that is slidably
engageable in the T-slot.

The reinforcing beam preferably has ribs or the like on its outer surface
particularly in its lower regions in order to limit areas of contact between the
beam and the building elements in the space between adjacent elements.

For coupled building elements according to the invention it is preferable to
provide a cap or cover over the area of the coupling to prevent water ingress.
Preferably the cap or cover is securable to the reinforcing beam. The cap or
cover preferably has at its side edges sealing rﬁeans in the form of flexible
resilient material, preferably extruded with the cap or cover. The reinforcing
beam preferably has a formation engageable with a formation of the cap or

cover to retain the cap or cover in place.
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The reinforcing beam may have a head forming a slot with notches on
opposite sides which serve to retain internal depending formations of the cap or
cover when pressed onto the beam and past the head thereof.

The building elements of the invention will usually be made of plastics
material, such as polyvinyl chloride or preferably polycarbonate.

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

Figure 1 shows a prior art building structure; and

Figure 2 shows a building structure according to the invention.

Referring to Figure 1 of the accompanying drawings, a prior art building
structure, such as a conservatory roof, comprises building panels 10 of plastics
material, such as polycarbonate, connected together side by side to and by
méans of aluminium reinforcing beams 12. The connection of adjacent panels
10 is sealed by a capping (not shown) pressed onto the beam 12.

The building panels 10 are hollow and have flat top and bottom walls 16,
18 respectively, end walls 20, 22, intermediate walls 24, 26 parallel to the top
and bottom walls and intermediate walls 28 parallel to the end walls, thereby
forming ducts 30 through the panels in three rows on top of each other. The
intermediate walls 24, 26 and 28 are generally thinner than the outer walls of the
panels.

At each end of the panels are upper and lower coupling members 32, 34
respectively. The upper coupling members are the same at each end of the

panels, whereas the lower coupling members 34A at one end of the panels are
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different to the coupling members 34B at the opposite ends of the panels.

The lower coupling member 34A comprises a duct flange extending from
the end wall of the panel and terminating with a square C-section part 44
forming a horizbntal channel with a bottom wall 48 and a top wall 49, the
channel being of greater height than the flange. The lower coupling member 34B
comprises a ducted flange 50 extending from the opposite end wall of the panel
to the coupling member 34A. The flange has its bottom edge stepped upwards
at its remote end from the panel to accommodate bottom walll 48 of the coupling
member 34A, when two adjacent panels are brought together. Between the
abutting vertical faces of the lower coupling members a strip of sealing tape (not
shown) is fixed to reduce the risk of condensation formation in the space
between the adjacent elements 10.

The reinforcing beam 12 is formed as a hollow extrusion and has a base
52, sides 54 and a top 56. The sides extend upwardly in parallel for a first part
55 before converging towards the top 56 for a second part 57. The base 52 is
formed with a channel 58 therealong with rebated sides in order to
accommodate top wall 49 of a coupling member 34A.

As can be seen when securing screw 40 is screwed into the coupling
members, it penetrates between the ends of the members and can force them
apart. If that happens there can be lateral distortion along the roof, so that the
final element of the roof can be significantly out of alignment with the supporting
end wall for the roof structure. Furthermore, the integrity of the sealing tape can

be damaged and the seal breached by the tape becoming separated from one or



WO 00/79072 PCT/GB00/01259

other of the building element.

Where the first and second parts of the beam 12 meet, the beam has a
pair of upwardly open channels 60. The channels 60 receive upper coupling
members 32 of the building elements 10 in the form of downwardly directed
projections. The top of the beam is in the form of an open-topped slot 64, with
internal notches 66 to retain resilient formations of a capping (not shown).

Turning to Figure 2 of the drawings, hollow building panels 100, of the
same general type as panel 10 of Figure 1, are connected together side by side
to and by means of a reinforcing beam (not shown) of the same type as 12 in
Figure 1. The connection of adjacent panels 100 is sealed by a capping (not
shown) pressed onto the beam. The building panels 100 have upper and lower
coupling members at each end. The upper coupling members (not shown) are of
the type shown in Figure 1, whereas lower coupling member 104A at one end of
a panel is different to 104B at the other end of the panel.

The lower coupling member 104A comprises a ducted flange 110
extending from the end wall of the panel and terminating with a square C-section
part 112 forming a horizontal channel with a bottom wall 116 and a top wall 118,
the channel being of greater height than the flange. The flange has two ducts
substantially the same size.

The lower coupling member 104B comprises a ducted flange 120
extending from the opposite end wall of a panel to the coupling member 104A.
The flange has three ducts substantially the same width as those of the flange

110. The flange 120 has its bottom edge stepped upwards at its free end to
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accommodate bottom wall 116 of coupling member 104A when two panels are
brought together. The flange 120 also has an upstand 124 which is a
continuation of the inner wall of the outermost duct of the flange 120.

The lower coupling member 104B is sized so that its outermost duct lies
more or less centrally between the end walls of the adjacent panels, so that
fixing screw 130 can be screwed through that duct rather than between coupling
members as happen with the embodiment shown in Figure 1. Furthermore, the
screw 130 also goes through the bottom and top walls 116, 1ﬁ8 of the part 112,
so that there is no pushing apart of the panels as the screw is fitted nor damage
to sealing tape between abutting vertical faces of the lower coupling members.

To construct a roof using building panels 10 or 100 the panels are laid
side-by-side on a structure providing support at opposite ends of the panels with
the lower coupling member 34A and B or 104A and B engaged, sealing tape
having been affixed between the abutting vertical faces of the lower coupling
members. A beam 12 or 101 is then slid into the space between the panels to
hold the lower coupling members together and to engage the upper coupling
members. Then a screw is secured through the beam and coupling members
into an underlying supporting structural component. Finally, a capping is pressed
onto the beam until it seats into the panels and is engaged on the heads of the
beam.

The lower coupling members being ducted i.e. having an air space
therein, provide greater insulation and inhibit condensation in the regions of

contact with the beam.
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Claims

A hollow building element of plastics material comprising one or more
longitudinal ducts and having, at opposite sides thereof coupling
members, whereby elements may be connected to each other directly or
indirectly, wherein lower coupling members at opposite sides of the
element are sized to meet with co-operating lower coupling elements of
adjacent elements offset from a central axis parallel to adjacent element
sides.

A hollow building element as claimed in claim 1, wherein one lower
coupling member is sized so that it has an area through which a securing
screw can be fixed that is generally central of space between adjacent
elements.

A hollow building element as claimed in claim 2, wherein the co-operating
lower coupling member has at least one overlapping component with the
first mentioned lower coupling member, whereby a securing screw can
penetrate both coupling members.

A hollow building element as claimed in claim 1, having a single
longitudinal duct.

A hollow building element as claimed in claim 1, having a single layer of

adjacent longitudinal ducts.

A hollow building element as claimed in claim 1, having a pair of

longitudinal ducts one on top of the other.

A hollow building element as claimed in claim 1, having a plurality of

longitudinal ducts in at least two layers.



WO 00/79072 PCT/GB00/01259

10.

11.

12.

13.

10

A hollow building element as claimed in claim 1, wherein lower coupling
members are arranged to be held together by means of a reinforcing

beam between adjacent elements.

A hollow building element as claimed in claim 8, wherein each coupling
member has a part extending upwardly, which parts are prevented from
separating by more than a desired distance by means of the reinforcing

beam.

A hollow building element as claimed in claim 1, also having upper

coupling members.

A hollow building element as claimed in claim 10, wherein upper coupling

members are interengageable with formations of the reinforcing beam.

A roof structure comprising two or more hollow building elements of
plastics materials side by side, the hollow building elements comprising
one or more longitudinal ducts and having at opposite sides thereof,
coupling members, whereby elements are connected to each other
directly or indirectly, wherein lower coupling members at opposite sides of
the elements are sized to meet with co-operating lower coupling elements
of adjacent elements offset from a central axis parallel to adjacent

element sides.

A roof structure as claimed in claim 12, wherein one lower coupling
member of a building element is sized so that it has an area through
which a securing screw can be fixed that is generally central of the space

between adjacent elements.
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A roof structure as claimed in claim 13, wherein the co-operating lower
coupling member has at least one overlapping component with the first
mentioned lower coupling member, whereby a securing screw can

penetrate both coupling members.

A roof structure as claimed in claim 12, wherein the building elements

have a single longitudinal duct.

A roof structure as claimed in claim 12, wherein the building elements

have a single layer of adjacent longitudinal ducts.

A roof structure as claimed in claim 12, wherein the building elements

have a pair of longitudinal ducts one on top of the other.

A roof structure as claimed in claim 12, wherein the building elements

have a plurality of longitudinal ducts in at least two layers

A roof structure as claimed in claim 12, wherein the building element
lower coupling members are held together by means of a reinforcing

beam between adjacent elements.

A roof structure as claimed in claim 19, wherein each lower coupling
member of the building elements has a part extending upwardly, which
parts are prevented from separating by more than one desired distance

by means of the reinforcing beam.

A roof structure as claimed in claim 20, wherein the reinforcing beam has
a longitudinal slot in its base, in which the said upwardly extending parts

of the lower coupling members locate.
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A roof structure as claimed in claim 12, wherein the building elements

also have upper coupling members.

A roof structure as claimed in claim 22, wherein the upper coupling
members interengage with formations of a reinforcing beam between

adjacent building elements.

A roof structure as claimed in claim 23, wherein an upper coupling
member comprises a flange forming a channel section, which is

engageable in a complementary channel section of the reinforcing beam.

A roof structure as claimed in claim 19, wherein the reinforcing beam has
ribs on its outer surface in order to limit areas of contact between the

beam and the building elements in the space between adjacent elements.

A roof structure as claimed in claim 12, having a cap over the area of
coupling of adjacent elements.

A roof structure as claimed in claim 26, wherein the cap is securable to

reinforcing beam.

A roof structure as claimed in claim 27, wherein the cap has at its side

edges sealing means in the form of flexible resilient material.

A roof structure as claimed in claim 27, wherein the beam has a formation

engageable with a formation of the cap to retain the cap in place.

A roof structure as claimed in claim 29, wherein the reinforcing beam has
a head forming a slot with notches on opposite sides which serve to retain
internal depending formations of the cap when pressed onto the beam
and past the head thereof.
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