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(57) Abstract: A method for sequentially producing lap planks (1) from a continuous extruded member (35) of plastics material
comprises forming a tongue (30) on a first end (2) of the lap plank (1) and a groove (32) on the opposite second end (3) of the lap
plank (1), so that a plurality of the lap planks (1) can be joined in end-to-end abutting relationship with the tongue (30) of each lap
plank engaged in the groove (35) of an adjacent lap plank (1). The tongue (30) of each lap plank (1) is formed by an indent (34)
formed in a front surface (6) of the extruded member (35) to form one surface of the tongue (30), and the other surface of the tongue
(30) is formed by machining material from the rear surface (5) of the extruded member (35) adjacent the indent (34). In the sequen-
tial production of the lap planks (1), the groove (35) is formed in an end (80) of the elongated member (35) from which the just
formed lap plank (1) has been severed, and the tongue of that next to be formed lap plank (1) is then formed.
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“A method for producing an elongated element from an elongated
member, and an elongated element produced by the method”

The presént invention relates to a method for producing an elongated element from
an elongated member, and in particular, though not limited to a method for
sequentiaily producing a plurality of elpngated élements, such as, for example,
cladding planks sequentially from an elongated member, for example, an extruded
elongated member of plastics material. The invention also relates to an elongated
element produced by the method, and further the invention relates to apparatus for
producing the elongated elements. '

Cladding planks of plastics material are commonly used for cladding the exterior
walls of houses, buildings and the like. Such cladding planks may be of the type
which are commonly referred to as lap planks whereby the cladding planks overlap
each other, each upper cladding plank overlapping an adjacent lower cladding plank,
or the cladding planks may be of the type whereby each cladding plank is provided

with a longitudinally extending tongue and a groove on respective opposite

AIOngitudinally extending opposite side edges of the plank, so that each upper

cladding plank is engaged with its adjacent lower cladding plank by a longitudinally
extending tongue and groove joint. In general, such cladding planks of plastics
material are extruded with a body member or core of an expanded plastics material
and an outer skin of unexpanded plastics material. The outer skin of plastics
material extends at least over the major surface of the cladding plank which in use
forms the outer major surface of the cladding plank. The outer skin of the cladding

- plank may be of a different colour to that of the expanded plastics material of the

body member or core of the cladding plank.

However, cladding planks, including lap planks and other planks and elongated
eleménts must be capable of being joined end-to-end, and various jointing means for
jointing such planks end-to-end are provided. In such planks in which the expanded'
core and the unexpanded outer skin are provided in different colours, cut ends of the
planks are liable to display the core colour rather than the colour of the outer skin.
This is undesirable and in particular is aesthetically undesirable. A further problem
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in joining such planks is that it is difficult to protect against wind and water
penetrating through such end joints. ‘In general, known methods for joining such
planks end-to-end, so that cut ends are not exposed and wind and water penetration
is minimised require obtrusive covers for the joints, the use of fillers, or caulking,
which are equally displeasing in appearance. ‘

In PCT Published Application Specification No. WO 2007/031527 of Deweerdt, a
method is disclosed for joining cladding planks in end-to-end abutting relationship
with each other. However, the methods described in the PCT specification for
producing the cladding planks with end joints are rather cumbersome, and is time
consuming. | ‘

There is therefore a need for a method for producing a cladding plank and other
planks and elongated elements, which addresses at least some of the problems of
known cladding planks.

The present invention is directed towards providing a method for producing a
cladding plank, and the invention is also directed towards providing a method for
producing an elongated element from an elongated member, and the invention is
also directed towards providing a method for sequentially producing a pluv'rality of
elongated elements from an elongated member. The invention is alsb directed
towards an elongated element. The invention is also directed towards apparatus for
producing an elongated element from an elongated member. |

According to the invention there is provided a method for producing an elongated

‘ element from an elongated member, the elongated element comprising a tongue

extending from one end thereof, the elongated member having opposite first and
second primary major surfaces defining respective spaced apart first and second
primary planes, the method comprising displacing a portion_of the first primary major
surface of the elongated member out of the first primary plane inwardly into the
elongated member adjacent a location at which the tongue is to be formed vto form a
first secondary major surface spaced apart from the first pfimary plane, and forming
an undercut in the elongated member from the second primary major surface
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adjacent the location at which the tongue is to be formed to a depth from the seéond
primary major surface to form a second secondary major surface spaced apart from
the first secondary major surface with the tongue defined between the first ahd
second secondary major surfaces. |

Preferably, the tongue extends the width of the elongated element. Advantageously,
the tongue extends transversely across the elongatéd element. Preferably, the
elongated member defines a longitudinally extending central axis, and the tongue
extends perpendicularly to the centrai axis of the elongated member.

In one aspect of the invention the portion of the first primary major surface of the
elongated member which is displa_ced inwardly into the eldngated member is
displaced by a die of a press tool. Preferably, the die is urged into engagement with
the first primary major surféce of the elongated member for displacing the portion
thereof inwérdly into the elongated member.

In another aépect of the invention the second primary rhajor surface of the elongated
member is supporfed on an anvil of the press tool so that during dispiacing of the
portion of the first primary major surface inwardly into the elongated member, a
pdrtion of the second primary major surface aligned w'ith the portion of the first
primary major surface being displaced is displaced outwardly of the elongated
member thrbugh the second primary plane.

In one embodiment of the invention the first primary major surface of the elongated
member transitions to the first secondary major surface of the displaced portion
through an intermediate surface adjacent at least one end of the displaced portion of
the first primary major surface. Preferably, the first primary major surface of the |
elongated member transitions to the first secondary major surface at both ends
thereof through respective intermediate surfaces. Advantageously, each
intermediate surface defines a convex surface adjacent the first primary méjor .
surface of the elongated member. Preferably, each intermediate surface defines a
concave surface adjacent the first secondary major surface. Advantageously, a
portion of the die adjacent a face thereof which is adapted for abutting the first
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primary major surface of the elongated member is shaped to form one of the
intermediate surfaces during displacing of the portion of the first primary major
surface inwardly into the elongated member. ldeally, opposite portions of the die
adjacent the face thereof which is adapted for abutting the first primary major surface
are shaped to form the respective intermediate surfaces during displacing of the
portion of the first primary major surface inwardly into the elongated member.

In one aspect of the invention the elongated element is parted off from the elongated
member adjacent the tongue. Preferably, the elongated element with the tongue
formed thereon is parted off from the elongated member. Advantageously, the
elongated element is parted off from the elongated member along a cut line
extending élong the tongue intermediate the elongated element and the elongated
member. Preferably, the elongated element is parted off from the elongated
member along the cut line adjacent the elongated member. Ideally, the elongated
element is parted off from the elongated member simultaneously during forming of
the undercut into the elongated member from the second primary major surface.

In another aspect of the invention the undercut is formed in the elongated member
from the second primary major surface by machining. Preferably, the undercut is
formed in the elongated member from the second primary major surface thereof by a
milling cutter. Preferably, the milling cutter is adapted to traverse along a path
adjacent the location where the tongue is to be formed to form the undercut in the
elongated member from the second primary major surfacé. Advantagedusly, the
milling cutter is adapted to traverse along a path transversely across the elongated
member to form the undercut therein from the second primary major surface.
Preferably, the milling cutter comprises a parting off tool driven about a common
rotational axis with the milling cutter, the diameter of the parting off tool being greater
than the diameter of the milling cutter for parting off the elongated element from the
elongated member during forming of the undercut into the elongated member from
the second 'primary major surface. |

In another aspect of the invention the first and second primary planes extend
substantially parallel to each other.
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Preferably, the first secondary major surface defines a first secondary plane.
Advanfageously, the first secondary plane extends intermediate the first and second
primary planes. Preferably, the first secondary plane is spaced apart from the first
primary plane. Preferably, the first secondary plane extends substantlally parallel to
the first primary plane.

In one aspect of the invention the second secondary major surface defines a second.
secondary plane. Preferably, the second secondary plane is spaced apart from the
second primary plane. Advantageously, the second secondary plane extends
intermediate the first and second primary planes.

Preferably, the first and second secondary planes extend substantially p'arallelvto

‘each other.

In another aspect of the invention the first secondary plane defined by the first
secondary major surface is inclined to the first primary plane.

In one embodiment of the invention the first secondary plane defined by the first
secondary major surface is inclined to the first primary pléne at an angle in the range
of 5° to 70°. Preferably, the first secondary plane defined by the first secondary -
major surface is inclined to the first primary plane at an angle in the range of 15° to
45°, Advantageously, the first secondary plane defined by the first secondary major
surface is inclined to the first primary plane at an angle of approximatély 35°.

In another aspect of the invention the thickness of the tongue between the first and
second secondary major surfaces lies in the range of 10% to 70% of the thickness of
the elongated member adjacent the tongue. Preferably, the thickness of the tongue
between the first and second secondary major surfaces lies in the range of 30% to
60% of the thickness of the elongated member adjacent the tongue.

Advantageously, the thickness of the tongue between the first and second
secondary major surfaces is in the order of 40% of the thickness of the elongated
member adjaceht the tongue.
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In.a further aspect of the invention the tongue is formed fo extend longitudinally from
the adjacent end of the elongated element. Preferably, the length of the tongue
extending in a .Ibngitudinal direction from fhe elongated element lies in the range of
8mm to 26mm. Advantageously, the length of the tongue extending in a longitudinal
direction from the elongated element lies in the range of 10mm to 18mm. Ideally,
the length of the tongue extending in a longitudinal direction from the elongated
element is approximately 13mm.

In one embodiment of the invention the elongated member comprises plastics

material.

In another embodiment of the invention the elongated member bomprises an
expanded plastics material, having an outer skin of an unexpanded plastics material
defining the first major surface of the elongated member.

In one aspect of the invention the outer skin of unexpanded plastics material extends
around longitudinally extending side edges of the elongated member between which

the first and second primary major surfaces extend.

In another aspect of the invention the outer skin of unexpanded plastics material
defines the first secondary major surface of the tongue.

Preferably, the outer skin of unexpanded plastics material defines each intermediate
surface through which the first primary major surface of the elongated member
transition to the first secondary major surface of the tongue.

In one aspect of the invention the tongue comprises a portion of the outer skin.

Ina further aspect of the invention the outer skin of unexpanded plastics material is
of thickness lying in the range of 0.4mm to 2mm. Preferably, the outer skin of
unexpanded plastics material is of thickness lying in the range of 0.5mm to 1.2mm.
Advantageously, the outer skin of unexpanded plastics material is of thickness of



WO 2012/140638 PCT/IE2012/000019

10

15

20

25

30

approximately 0.6mm.

In one embodiment of the invention the elongated member is clamped between a
pair of clamping> jaws during displacing of the portion of the first primary surface of
the elongated fnember inwardly into the elongated member to form the first
secondary major surface. Preferably, the elongated member is clamped between
the pair of clamping jaws during forming of the undercut in the elongated member
from the second primary major surface.

In one embodiment of the invention the tongue forms one of a pair of
interengageable complementary formations, the other of the pair of interengageable
complementary formations being located adjacent the end of the elongated element
opposite to the end thereof from which the tongue extends, the interengageable
complementary formations being configured on the elongated element so that when
the elongated element is joined end-to-end at its respective ends to two other similar
elongated elements, the tongue of the elongated element engages the other
interengageable complementary formation on the adjacent end of one of the other
similar elongated elements and the other interengageable comblementary formation
of the elongated element engages the tongue on the adjacent end of the other one

of the other similar elongated elements.

In another aspect of the invention the pair of interengageable _comp'lementary_
formations of the elongated element is configured, so that when the elongated
element is joined end-to-end at its respective opposite ends to two similar elongated
elements, with the tongue and the other interengageable complementary formation
of the elongated element engaging the other interengageable complementary -
formation and the tongue, respectively, of the respective other similar elongated
elements, the first primary planes defined by the first primary major surfaces of the
respective elongated elements coincide.

In a further aspect of the invention the pair of interengageable complemenfary
formations is configured on the elongated element, so that when the elongated

element is joined end-to-end at its respective opposite ends to two similar elongated
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elements with the tongue and the other interengageable complementary formation of
the elongated element engaging the other complementary interengageable formation
and the tongue, respectively, of the respective other similar elongated elements, the
second primary planes defined by the second primary major surfaces of the
respective elohgated elements coincide.

In one aspect of the invention the other interengageable complementary formation of

- the elongated element comprises a groove extending into the elongated element

from the end of the elongated element opposite to the end thereof from which the
tongue extends. '

Preferably, the groove extends into the elongated element and extends transversely
thereof. Advantageously, the groove extends the width of the elongated element.
Preferably, the groove is formed in the elongated element prior to forming the tongue
therein.

In an alternative embodiment of the invention the other interengageable
complementary formation of the elongated element comprises a recess extending
into thé elongated element from the first primary major surface thereof adjacent the-
end of the elongated element opposite to the end thereof from which the tongue
extends. o '

In one aspect of the invention the recess extends transversély Qf the elongated
element. Preferably, the recess extends the width of the elongated element.
Advantageously, the recess is formed in the elongated element prior to forming the
tongue therein.

The invention also provides a method for sequentially producing a plurality of
elongated elements from an elongated member having opposite first and second
primary fnajor surfaces defining respective first and second primary planes, each -
elongated element terminating a_t‘its opposite ends in respective ones of a pair of
interengageable complementary formations, so ‘thatvwhe‘n the elongated elements
are in end-to-end abutting engagement with each other the- interengageable
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complementary formations on adjacent ends of the élongvatéd elements interengage
with each other, the method comprising forming a pair of the interengageéble
complementary formations on the elongafed member'intermediéte the elongated
member and a portion of the elongated member to form the next to be formed
elongated element, so that when each elongated element is parted off frorh the
elongated member, each elongated element comprises one of the pair of
interengageable complementary formations formed adjacent one end of the
elongated element and the other one of the pair of interengageable complementary
formations formed adjacent the other end of the elongated element.

In one embodiment of the invention the pair of interengageable c'omplementaryl‘
formations which are formed on the elongated member intermediate the elongated
member and the next to be formed elongated element are formed adjacent each
other. ’ | '

Advantageously, the next tovbe formed elongated element is parted off from the
elongated member adjacent the last to be formed of the pair of the interengageable
complementary formations formed on the elongated element.

In one embbdiment of the invention one of the interengageable complementary
formations of each pair of interengageable complementary formations comprises a
tongue extending longitudinally from the elongated element, and the method
comprises displacing a portion of the first primary major surface of the elongated
member out of the first primary plane inwardly into the elongated member adjacent a
location at which the tongue is to be formed to form a first secondary major surface
spaced apart from the first primary plane, and forming an undercut in the elongated
member from the second primary major surface adjacent the location at which the
tongue is to be formed to a depth from the second primary méjor surface to form a
second secondary major surface spaced apart from thé first secondary major
surface with the tongue defined between the first and second secondary major
surfaces.

Preferably, the tongue extends the width of the elongated member. Advantageously,
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the tongue extends transversely across the elongated member. Preferably, the
elongated member defines a longitudinally extending central axis, and the tongue
extends perpendicularly to the central axis of the elongated member.

In one aspect of the invention the portion of the first primary major surface of the
elongated member which is displaced inwardly into the elongated member is
displaced by a die of a press tool.

In another aspect of the invention the elongated member is advanced through the
die along a path of advance, and the die comprises an elongated die extending
transversely of the path of advance. |

Preferably, the die is urged into engagement with the first primary major surface of
the elongated member to form an indent in the first primary major surface of the
elongated member extending transversely thereof for displacing t‘he port_ion of the
first major surface inwardly into the elongated member.

Advahtageously, the second primary major surface of the elongated member is '
supported on an anvil of the press tool so that during forming of the indent in the
first primary major sUrface, a portion of the second pﬁmary major surface aligned
with the indent in the first primary major surface is displbacved outwardly of the
elongated member through the second primary plane. |

In one aspect of the invention the first primary major surface of the elongated
member transitions to the indent through an intermediate surface on at least one end
of the indent. Preferably, the first primary major surface of the elongated member
transitions to the indent at both ends thereof through respective intermediate
surfaces. Preferably, each intermediate surface defines a convex surface adjacent
the first secondary major surface formed by the indent. Advantageously, each
intermediate surface defines a concave surface adjacent the first secondary major .
surface formed by the indent. Preferably, a portion of the die adjacent a face thereof
which is adapted for forming the indent in the first primary major surface is shaped to
form at least one of the intermediate surfaces during forming of the indent in the first -
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“primary major surface of the elongated member. Advantageously, opposite portions

of the die adjacent a face thereof which is adapted for forming the indent in the first

-primary major surface are shaped to form the respective intermediate surfaces

during forming of the indent in the first primary major surface of the elongated
member.

In one embodiment of the invention the next to be formed elongated element is
parted off from the elongated member adjacent the indent. Preferably, the next to be
formed elongated element is parted off from the elongated member along a cut line
extending along the indent intermediate the next to be formed elongated element
and the elongated member.

In one aspect of the invention the next to be formed elongated element is parted off
from the elongated member along the cut line adjacent the intermediate which is
adjacent the elongated member, so that the tongue formed by the juSt formed indent
forms the tongue of the elongated element being parted off from the elongated
member. |

In one embodiment of the invention the next to be formed elong‘ated element is
parted off from the elongated member simultaneously during forming of the undercut
in the elongated member from the second primary major surface.

In another embodiment of the invention the undercut is formed in the elbngated
rhember from the second primary major surface by machining. Preferabiy, the
undercut is formed in the elongated member from the second prirhary major’ surface
thereof by a first milling cutter. Advantageously, the first milling cutter is traversed
along a path extending transversely of the path of advance of the elongated member
to form the undercut in the elongated member from the second primary major
surface thereof. Preferably, the first milling cutter comprises a parting off tool being
driven about a common rotational axis with the first milling cutter, the diameter of the
parting off tool being greater than the diameter of the first milling cutter for parting off
the next to be formed elongated element from the elongated member during forming
of the undercut into the elongated member to form the second secondary major
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surface of the tongue of the elongated element being paried off.

In another embodiment of the invention the indent is formed in \the elongated
member prior to forming the undercut therein. ’

In another aspect of the invention the elongated member comprises plastics
material.

In a further aspect of the invention the elongated member comprises an expanded
plasﬁcs material, having an outer skin of an unexpanded plastics material defining
the first pﬁmary major surface of the elongafed member. Preferébly, the outer skin
of unéxpanded plastics material extends around longitudinally extending side edges
of the elongated member between which the first and second primary major surfaces
extend. Advantageously, the skin of unexpanded plastics material defines the first
secondary major surface of the tongue. Preferably, the outer skin of unexpanded
plastics material defines the intermediate surfaces through which the first primary

~ major surface of the elongated member transition to the first secondary major

surface of the tongue.

In one aspect of the invention the outer skin _of unexpanded plastics material is of
thickness lying in the range of 0.4mm to 2mm. Preferably, the outer skin of
unexpanded plastics material is of thickness lying in the range of 0.5mm to 1.2mm.
Advantageously, the outer skin of unexpanded plastics material is of thickness inthe
order of 0.6mm.

In another embodiment of the invention the tongues are formed in the elbngated
member so that the tongue of each elongated element comprises a portion of the
outer skin. Preferably, the tongues are formed in the elongated member so that the
tongue of each elongated element extends longitudinally from the corresponding end
of the elongated element. '

In one aspect of the invention the tongues are formed in the elongated member $0 _
that the length of the tongue extending in a longitudinal direction from the
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corresponding end of each elongated element lies in the range of 8mm to 25mm.
Preferably, the tongues are formed in the elongated member so that the length of the
tongue extending in a longitudinal direction from the corresponding end of each
elongated element lies in the range of 10mm to 18mm. Advantageously, the
tongues are formed in the elongated member so that the length of the tongue
extending in a longitudinal direction from the corresponding end of each elongated
element is approximately 13mm.

In another aspect of the invention the tohgues are formed in the elongated member
so that the thickness of the tongue of each elongated element between the first and
second secondary major surfaces lies in the range of 10% to 70% of the thickness of
the elongated member adjacent the tongue. Preferably, the tongues are formed in
the elongated member so that the thickness of the tongue of each elongated
element between the first and second secondary major surfaces lies in the range of
30% to 60% of the thickness of the elongated member adjacent the tongue.
Advantageously, the tongues are formed in the elongated member so that the
thickness of the tongue of each elongated element between the first and second
secondéry major surfaces is in the order of 40% of the thickness of the elongated
member adjacent the tongue.

In one embodiment of the invention the first secondary major surface defines a first
secondary plane.

In another aspect of the invention the first secondary plane is spaced apart from the
first primary plane. ’ '

In a further aspect of the invention the first secondary plane extends interrhediate the
first and second primary planes.

In one embodiment of the inventibn the first secondary plane extends substantially
parallel to the first primary plane.

In another embodiment of the invention the second secondary major surface defines
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a second secondary plane.

In a further embodiment of the invention the second second_éry plane is spaced apart
from the second primary plane. '

Preferably, the second secondary plane extends intermediate the first and second
primary planes. Advantageously, the first and second secondary planes extend
substantially parallel to each other.

In one aspect of the invention the first and second primary planes extend
substantially parallel to each other.

In one embodiment of the invention the other one of the interengageable
complementary formations of each pair of interengageable complementary
formations comprises a groove extending into the corresponding elongated element
from the other end thereof. Preferably, each groove is formed in the elongated
member subsequent to‘par'ti'ng off the just formed elongated element, so that each
groove formed in the elongated member forms the groove of the next to be formed
elongated element. Advantageously, each groove is formed in the elongated
member to extend Substantially transversely across the elongated member. ldéally,
each groove is formed in the elongated member to extend substantially
perpendicularly relative to the main central axis of the elongated member.

In one aspect of theb invention each groove is formed in the elongated member to
extend into the elongated member ina longitudinal direction to a depth lying in the
range of 8mm to 25mm. '

Preferably, each groove is formed in the elongated member to extend into the
elongated member in a longitudinal direction to a depth of approximately 15mm.

in another aspect of the invention the width of each groove lies in the range of 10%
to 70% of the thickness of the elongated member adjacent the groove. Preferably,
the width of each groove is approximately 45% of the thickness of the elongated
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member adjacent the groove.
Preferably, each groove ex_tends the width of the elongated member.

In one aspect of the inventi>on each groove is formed in the elongated member
adjacent the corresponding intermediate surface of the corresponding indent, so that
the intermediate surface extends from the first primary major surface substantially to
the groove. Preferably, the intermediate surface extends to the corresponding
grooVe. |

" In another aspect of the invention each groove is formed by a second milling cutter.

Preferably, the second milling cutter for forming the grobves is adapted to traverse
along a path extending transversely of the path of advance of the elongated member
for forming each groove in the elongated member. '

In an alternative embodiment of the invention the other one of the interengageable
complementary formations of each pair of the interengageable complementary
formations comprises a recess extending into the first primary major surface of the
correspbnding elongated element. |

In one aspect of the invention the recess in each elongated element is configured to
be overlapped by the tongue of an adjacent elongated element in end-to-end
abutting relationship therewith. Advantageously, each recess is formed in the
elongated member to extend inwardly into the corresponding elongated element
from the corresponding end thereof. Advantageously, each recess formed in the
elongated member extends transversely across the elongated member
Advantageously, each recess formed in the elongated member extends substantlally
perpendicularly to the centre line of the elongated member. Ideally, each recess is
formed by a portion of a corresponding one of the indents formed in the first primary
major surface of the elongated member. .

In one embodiment of the invention each indent formed in the first primary major
surface of the elongated_member is stepped and forms a step extending transversely
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across the elongated merhber, the portion of the stepbed'indent which is of greatest

‘depth from the first primary plane being provided to form one of the recesses, and

the other portion of the indent forming one of the tongues.

In another embodiment of the invention each elongated element is parted off from
the elongated member adjacent the step in the corresponding stepped indent, so
that the tongue formed by the stepped indent forms the tongue of the just parted off
elongated element and the recess formed by the stepped indent forms the recess of
the next to be formed elongated element.

Preferably, the face of the die adapted to form the indent is adapted to form the
stepped indent.

In another embodiment of the invention the first secondary major surface of the
tongue inclines inwardly from the first primary plane defined by the first priméry
major surface of the elongated member. ‘

In one aspect of the invention the first secondary major surfacé of the tongue
inclines ihwardly from the first primary plané defined by the first primary major
surface of the elongated member at an angle in the range of 15° to 70°. Preferably,
the first secondary major surface of the tongué inclines inwardly from the first
primary plane defined by the first primary major surface of the elongated member at
an angle in the range of 25° to 50°. Advantageously, the first sebondary major
surface of the tongue inclines inwardly from the first primary plane defined by thé
first primary major surface of the elongated member at an angle of approximately
45°,

In one embodiment of the invention the elongated member is clamped between a
pair of clamping jaws during formation of each indent in the first primary surface of
the elongated member. Preferably,'the elongated member is clamped between the
pair of clamping jaws during formation of each undercut in the elongated member
from the second primary major surface thereof. |
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In one aspect of the invention the die is located within one of the clamping jaws, and
the elongated member is advanced along the path of advance through the clamping
jaws after each indent into the first primary rﬁajor surféce of the elongated member
has been formed, and is re-clamped between the clarhping jaws with the just formed
indent in the first primary major surface located extefnally of the clamping jaws, but
adjacent thereto. |

In another aspect of the invention the undercut is formed in the elongated member
from the second secondary major surface while the elongated member is clamped
between the clamping jaws with the indent in the first primary major surface located
extérnally of the clarhping jaws but adjacent thereto. .

Preferably, the elongated element is parted off from the elongated member while the
elongated member is clamped between the clamping jaws with the indent in the first>
primary major surface Iocatéd externally of the clamping jaws but adjacent thereto.
Advantageously, the elongated member is advanced through the clamping jaws
along the path of advance after the just formed elongated element has been parted
off to form the hext elongated element. '

In one aspect of the invention the interengageable complementary formations are
configured on the elongated elements so that when the elongated elements are
joined end-to-end with adjacent ones of the interengageable complementary
formations of adjacent ones of the elongated elements interengaged, the first
primary planes defined by the first primary major surfaces of the respective

- elongated elements coincide.

Preferably, the interengageable complementary formations are configured on the
elongated element so that when the elongated elements are joined end-to-end with
adjacent ones of the interengageable complementary formations of adjacent ones of
the elongated elements intefengaged, the second primary planes defined by the

second primary major surfaces of the respective elongated elements coincide.

In one embodiment of the invention each elongated element comprises a cladding
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plank.

Additionally, the invention provides a method for sequentially forming a plurality of
elongated elements from an elongated member having opposite first and second
primary major surfaces defining respective first and second primary planes, each
elongated element terminating in its opposite ends in respective similar coupling
means, each coupling means being adapted to engage a connecting means for
coupling a pair of the elongated elements in end-to-end relationship, the coupling
means of two elongated elements being formed adjacent each other in the elongated
member, and each elongated element being parted off from the elongated member
intermediate the corresponding adjacent coupling means.

In one aspect of the invention the coupling means of the respective elongated
elements are simultaneously formed adjacent each other in the elongated member.
Preferably, each coupling means comprises a tongue extending from the
corresponding end of the elongated element.

Preferably, the tongues of each pair of adjacently formed coupling means are formed
by forming an indent in the first primary major surface of the elongated member
extending transversely of the elongated merﬁber to form a first secondary major.
surface spacéd apart inwardly from the first primary plane, and forming an undercut
in the elongated member from the second primary major surface thereof to form a
second secondary major surface spaced apart inwardly from the second primary
plane, the first and second secondary major surfaces defining the respective
tongues therebetween. Advantageously, the indent in the first primary major surface
of thé»elongated member is formed by a die of a press tool.

In ano_ther éspect of the invention the second primary major surface of the elongated
member is supported on an anvil of the press tool so that during formation of the
indent in the first primary major surface of the elongated member, a portion of the .
second primary major surface aligned with the indent in the first primary major
surface is displaced outwardly of the elongated member through the second primary
plane. '



WO 2012/140638 PCT/IE2012/000019

10

15

20

25

30

In another aspect of the invention the first primary major sun‘ace of the elongated
member transitions to the first secondary major surface formed by the indent through

- an intermediate surface on at least one end of the indent.

In a further aspect of the invention the first primary major surface of the elongated
member transitions to the first secondary major surface at both ends of the indent
through respective intermediate surfaces. Preferably, each intermediate surface
defines a convex surface adjacent the first primary major surfacé of the elongated
member. Advantageously, each intermediate surface defines a concave surface
adjacent the first secohdary major surface. Preferably, a portion of the die adjacent
a face thereof which is adapted to form the indent into the first primary major surface
of thé elongated member is shaped to form at least one of the intermediate surfaces -
during forming of the indent into the first primary major surfabe of the elongated

" member. Advantageously, the portion of the die adjacent the face which is adapted

to form the indent into the first primary major surface of the elongated member is
shaped to form each of the intermediate surfaces during forming of the indent.

In one aspect of the invention each elongated element is parted off ffom the
élongated member adjacént the corresponding indent. Preferably, eaéh elongated
element is parted off from the elongated member along a cut line extending along
the indent intermediate the elongated element being parted off and the elongated
member to form respective tongues with one of the respecti\)e tongues forming one
of the tongues of the elongated element being parted off and the other of the
respective tongues forming one of the tongues of the next to be formed elongéted
elements. Advantageously, each elongated element is parted off fronﬁ the elongated
member simultaneously during for_mingv of the undercut in the elongated member
from the second brimary major surface theréof. |

In another aspect of the invention each undercut is formed in the elongated member
from the second primary major surface by machining. Preferably, each undercut is
formed in the elongated.member from the second primary major surface by a first

milling cutter. Advantageously, the first milling cutter is adapted to traverse along a
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path extending transversely of the elongated member for forming the undercut. - -

in one aspec’t of the inventioh the first milling cutter comprises a parting off tool, both
being driven about a common rotational axis, the diameter of the parting off tool

‘being greater than the diameter of the first milling cutter for parting off each
- elongated element from the elongated member during forming of the undercut in the

elongated member from the second primary major surface thereof, -

In another aspect of the invention the tongues are formed in the elongated member
so that the tongues extend transversely across each elongated element and extend
longitudinally from the respective ends thereof. '

In a further embodiment of the invention the elongated member comprises plastics

material. Preferably, the elongated member comprises an expanded plastics

- material, having an outer skin of an uhexpanded plastics material defining the first

major surface of the elongated member. Advantageously, the outer skin of
unexpanded plastics material extends around longitudinally extending side edges of
the elongated member between which the first and second primary major surfaces
extend. Preferably, the outer skin of unexpanded plastics material defines the first

secondary major surface of the tongues.

In another aspect of the invention the outer skin of unexpanded plastics material -
defines the intermediate surfaces through which the first primary major surface of the

: élongateq member transitions to the first secondary major surface of the tongues.

' Pref_erably, each tongue comprises a portion of the Unexpanded outer skin.

In an alternative embodiment of the invention éach coupling means comprises a
groove extending into the corresponding end of the elongated element from the end
thereof. -

In another embodiment of the invention an indent is into the first primary major
surface of the elongated member extending transversely across the elongated
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member, the indent being formed with intermediate surfaces extending from the first
primary major surface of the elongated member into the indent.

in a further aspect of the invention each elongated element is parted off from the
elongated member by removing the corresponding indented portion, and a pair of
the grooves are simultaneously formed, one of the pair of simultaneously formed
grooves being formed in the elongated member and the other one of the pair of
simultaneously formed grooves being formed in the adjacent end of the just parted
off elongated element. | '

In a further aspect of the invention each indent into the first primary major surface of
the elongated member is formed by a die of a press tool.

In another aspect of the invention each indented portion of the elongated member
from the first primary major surface is removed by machining. Preferably, each
indented portion of the elongated member from the first primary major surface
thereof is removed by a first milling cutter. Advantageously, the first milling cutter is
adapted to traverse along a path extending tfansversely across the elongated
member. Advantageously, the simultaneously formed grooves are formed by a -
second milling cutter. Preferably, the second milling cutter for simultaneously
forming the grooves is adapted to traverse along a path extending transversely of
the élongated member, -

Preferably, each groove extends transversely across the corresponding end of the
corresponding elongated element. Advantageously, each groove extends _
perpendicularly to the centre line of the corresponding elongafed element.
Advantageously, each groove is formed extending into the end of thé corresponding
one of the elongated element or the elongated member adjacent the radiused
portion which extends from the adjacent portion of the first primary major surface.

In another embodiment of the invention each just parted off elongated element is
clamped spaced apart from the elongated member with adjacent ends of the just
parted off elongated element and the elongated member facing each other during
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simultaneous forming of the grooves in the facing ends of the elongated element and
the elongated member. '

Preferably, the elongated element is clamped during formation of the indent.

In one embodiment of the invention the portion of the elongated member adjacent
the indent is removed for parting off the next to be formed of the elongated elements
from the elongated member so that as the next to be formed elongated element is
being pafted off, the first end thereof is formed, and the second end of the elongated
element to be subsequently formed is formed.

In one aspect of the invention the elongated element comprises a cladding plank.
In another aspect of the invéntion the elongated element comprises a lap plank.

The invention also provides an elongated element formed by any of the methods

according to the invention.

Further the invention provides an elongated element extending longitudinally
between spaced apart first and sécond ends and defining a first primary major
surface, the first and second ends terminating in respective ones of a pair of
interengégeable complementary formations, so that when a plurality of the elongated
elements are joined in end-to-end relationship, the interengageable complementary
formatiohs on the respective first and second ends of adjacenf ones of the elongated
elements interengage, the elongated element comprising an 6uter skin defining the
first primary major surface of the elongated element, one of the vinterengag‘eab,le
complementary formations comprising a tongue extending longitudinally from the

first end of the elongated element, the tongue comprising a portion of the outer skin

~with the outer skin defining a first secondary major surface of the tongue, the outer

skin defining an intermediate surface through which the first primary major surface of '
the elongated element transitions to the first secondary major surface of the tongue.

In one aspect of the invention the tongue extends transversely of the elongated -
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element. Preferably, the tongue extends substantially the width of the elongated
element. ' '

In one embodiment of the invention the other of the pair of interengageable
complementary formations comprises a groove extendihg into the second end of the
elongated element, the outer skin of the elongated element defining an intermediate
surface extending. from the first primary major surface of the elongated element
substantially to the groove. Preferably, the intermediate surface extends from the
first primary major surface of the elongated element to the groove. Advantageously,
the portion of the outer skin defining the intermediate surface extending from the first
primary major surface substantially to the groove conceals a core material of the
elongated element.

Preferably, the groove extends transversely of the elongated element..
Advantageously, the groove extends substantially the width of the elongated
element.

In an alternative embodiment of the invention the other one of the interengageable
complementary formations comprises a recess formed in the firsf primary major
surface of the elongated element adjacent the second end thereof, the outer skin of
the elongated elemenf defining an abutment surface of the recess for abutting an
underside of the tongue of an adjacent elongated element. Preferably, the outer skin
defines an intermediate surface through which the first primary major surface of the
elongated element transitions to the abutment surface of the recess.
Advantageously, the recess extends transversely of the elongated element. Ideally,
the recess extends substantially' the width of the elongated element. .

-In one embodiment of the invention each intermediate surface defines a radiused .

surface.

In another embodiment of the invention eé'ch 'intermediate surféce defines a bonvex
radiused surface. '
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In an alternative embodiment of the invention each intermediate surface defines a
concave radiused surface.

In one aspect of the invention the elongated element comprises a cladding plank. In
another aspect of the invention the elongated element comprises a lap plank.

The inventio-n also provides an elongated element extending longitudinally between
spaced apart first and second ends and defining a first primary major surface, the

first and second ends terminating in respective similar coupling means engageable
with respective connecting means for coupling the elongated element to respective

_adjacent similar elongated elements in end-to-end relationship, the elongated

element comprising an outer skin defining the first major surface of the elongated
elements, each coupling means comprising a tongue extending longitudinally from
the corresponding end of the elongated element, each tongue comprising a portion
of the outer skin, so that the outer skin defines a first secondary major surface of
each tongue, the outer skin defining respective intermediate surfaces through which
the first primary major surface of the elongated element transitions fo the first

secondary major surfaces of the tongUes.

Further the invention provides an assembly comprising at least onevve_longated
element according to the inv'ention, and at least one connecting means for'
con’hectihg fhe elongated element to an adjacent elongated element in end-to-end
relationship, the connecting means having a pair of grooves facing in respective

‘opposite directions, the grooves being adapted to engage the tongues of the

adjacent elongated elements.

Preferably, each connecting means extends substantially the width of the elongated
element.

The invention also provides an elongated element extending longitudinally between
spaced apart first and second ends and defining a first primary major surface, the
first and second ends terminating in respective similar coupling means engageable
with a connecting means for coupling the elongated element in:end-to-end |
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relationship with adjacent similar elongated elements, the elongated element
comprising an outer skin defining the first primary major surface of the elongated
element, each coupling means comprising a groove éxtending longitudinally into the
élongated element from the corresponding one of the first and secbnd ends thereof,
the outer skin defining réspective intermediate surfaces extending from the first

primary major surface of the elongated element substantially to the grooves.

Preferably, each intermediate surface extends from the first major surface of the
elongated element to the corresponding groove. '

Advantageously, the portion of the outer skin defining each intermediate surface
extending from the first primary major surface substantially to the corresponding
groove conceals a core material of the elongated element.

Additionally the invention provides én assembly comprising at least one elongéted
element'éccording to the invention, and at least one connecting means for
connecting the elongated element to an adjacent elongated element in end-to-end
relationship, the connecting means comprising a pair of tongues extending in

- respective opposite directions for engaging the grooves of the first and second ends

of a pair of adjacent elongafed elements.

Préferably, the connecting element extends substantially the width of the elongated
element. |

Further the invention provides apparatus for forming an elongated element froman.
elongated member, the apparatus comprising a clamping means for clamping the
elongated member, a die co-operable with the clamping means for displacing a.

+ portion of a first primary major surface of the elongated member out of a first primary

plane defined by the first primary major surface inwardly into the elongated member
to define a first secondary major surface of a tongue,-a means for removing material
from the elongated member adjacent a seco'nd primary major surface thereof for
defining a second secondary major surface of the tongue, and a parting off means
for parting off the elongated élement from the elongated member,
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in one embodiment of the invention the die is adapted to form an indent into the first
pfimafy major surface of the elongated member to displace the portion of the first
primary major surface to form the first secondary major surface.

In another embodiment of the invention the means for removing the material from
the elongated member comprises a first milling cutter.

In a further embodiment of the invention the parting means comprises a cutting disc
of the first milling cutter.

Preferably, the cutting disc of the first milling cutter is adapted to simultaneously part
the elongated element from the elongated member during removal of the material
from the elongated member for defining the second secondary major surface of the
tongue. SR

Advantageously, a second miilihg cutter is provided for forming a groove in the
elongated element in an end thereof opposite to the end adjacent which the tongue
is formed. Preferably, the second milling cutter is adapted for forming the groove in
the elongated member prior to forming the tongue in the elongated member of the
next to be formed elongated element. |

The advantages of the invention are many. A particularly important advantage of the
invention is that it provides a method whereby an elongated element can be readily
easily produced from an elongated member in a particularly efficient manner. In
particular, the method provides for the sequential production of elongated elements
from an elongated member, and is particularly suitable for producing claddihg and
other planks and elongated elements sequentially from an elongated extruded
member of plastics material. Another very important advantage of the invention is

’the fact that the respective opposite ends of the elongated elements can be joined to

produce a weatherproof joint, which is aesthetically pleasing, and the elongated
elements can be joined in end-to-end abutting relationship without the need for any

other coupling or connecting element. Additionally, the elongated elements can be
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joined end-to-end without the core material of the elongated elements being
exposed. Furthermore, the interengageable complementary formations of adjacent
elongated elements may be giued together or dry jointed, and when dry jointed,
longitudinal expansion and contraction of the elongated elements resulting from

5 temperature change is accommodated.

The invention will be more clearly understood from the following description of some
preferred embodiments thereof, which are given by way of example only, with
reference to the accompanying drawings, in which:

10 , , _ .
Fig.1isa frbnt elevational view of a plurality of lap planks according to the
invention assembled clédding a wall (not shown) of a structure (also not
shown),

15 ' Fig. 2 is a cross-sectional end elevational view of a portion of the assembled
lap planks on the line 1I-1l of Fig. 1,

Fig. 3 is a side ele,vétional view of a portion of the assembled lap planks of
Fig. 1, |

20 . . }
Fig. 4 is a cross-sectional end elevational view on the line IV-IV of Fig. 1 of
one of the lap planks of Fig. 1,

Fig. 5 is a side elevational view of oné of the lap plahks‘ of Fig. ‘1,

25 ‘
Fig..6 is a cross-sectional side elevational view of a detail of one of the lap .
planks of Fig. 1, B

Fig. 7 is a cross-sectional side elevational view of another detail of one of the
30 lap planks of Fig. 1, -

Fig. 8 is a front elevational view of one of thé lap planks of Fig. 1,
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Fig. 9 is a side elevational view of one of the lap planks of F|g 1 being

formed from an elongated extruded member

Fig. 10 is a partly schematic end view of apparatus according to the invention
for sequentially forming a plurality of the lap planks of Fig. 1 from the
elongated extruded member of Fig. 9,

Fig. 11 is a top plan view of a portion of the apparatus of Fig. 10,

Fig. 12 is a top plan view of another portion of the apparatus of Fig. 10,

Fig. 13 is an end elevational view of the portion of Fig. 12 of the apparatUs of
Fig. 10, ’

Fig. 14 is a side elevational view of a detail of a portion of thev apparatus of
Fig. 10 illustrated with one of the lap planks of Fig. 1 being formed from the
elongated extruded member of Fig. 9,

Fig. 15 is a view similar to Fig. 14 of the portion of the apparatus of Fig. 10 in
a different state to that of Fig. 14,

Fig. 16 is a view similar to Fig. 14 of the portion of the apparatus of Fig. 10 in

another different state to that of Fig. 15,

Flg 17 is a view snmllar to Fig. 14 of the portion of the apparatus of F|g 10 in
a further dlfferent state to that of Fig. 16,

Fig. 18 is a side elevational view of a pair of lap planks according to another
embodiment of the invention, ‘

Fig. 19 is a schematic side elevational view of one of the lap planks of Fig; 18
being formed from an elongated extruded member which is similar to the
elongated extruded member of Fig. 9,
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Fig. 20 is a schematic side. elevatlonal view of another lap plank according to
the invention being formed from an elongated extruded member S|mllar to the
elongated extruded member of Fig. 9, '

Fig. 21 is a schematic side elevational view of another lap plank according to
the invention being formed from an elongated extruded member similar to the
elongated extruded member of Fig. 9,

Fig. 22 is a schematic side elevational view of another lap plank according to ‘
the invention being formed from.an elongated extruded member similar to the
elongated extruded member of Fig. 9,

Fig. 23 is a schematic side elevational view of another lap plank according to
the invention being formed from an elongated extruded member similar to the

elongated extruded member of Fig. 9,

Fig. 24 is a schematic side elevational view of another lap'plank according to
the invention being formed from an elongated extruded member similar to the
elohgated extruded member of Fig. 9,

Fig. 25 is a schematic side elevational view of another lap plank according to
the invention being formed from an elongated extruded member similar to the
elongated extruded member of Fig. 9,

Fig. 26 is a schematic side elevational view of another lap plank according to
the invention being formed from an elongated extruded member similar to the

elohgated extruded member of Fig. 9,

Fig. 27 is a side elevational view of a pair of lap planks according to a further
embodiment of the invention,

Fig. 28 is a side elevational view of a connecting element for connecting the
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lap planks of Fig. 27 in end-to-end abutting relationship with each other,

Fig. 29 is a schematic side elevational view of one of the lap planks of Fig. 27
" being formed from an elongated extruded member similar to the elongated

extruded member of Fig. 9, ' '

Fig. 30 is another schematic view of one of the lap planks of Fig. 27 being
formed from the elongated extruded member of Fig. 9,

Fig. 31 is a side elevational view of one of the lap planks of Fig. 27 having
been formed from the elongated extruded member of Fig. 9,

Fig. 32 is a side elevational view of a pair of lap planks according to Ia further
embodiment of the invention, "

Fig. 33 is a side elevational view of a connecting element for connecting the
lap planks of Fig. 32 in end-to-end abutting relationship with each other,’

Fig. 34 is a schematic side elevational view of one of the lap planks of Fig. 32
being formed from an elongated extruded member similar to the elongated
extruded member of Fig. 9,

Fig. 35 is another schematic view of one of the lap planks of Fig. 32 being
formed from the elongated extruded member of Fig. 9, and ’

Fig. 36 is a side elevational view of one of the lap planks of Fig. 32 having
been formed from the elongated extruded member of Fig. 9,

Referring to the drawings and initially to Figs. 1 to 6, there is illustrated a plurality of
elengated elements according to the invention, which in this embodiment of the
invention comprises a plurality of cladding planks, namely, lap planks, indicated
generally by the reference numeral 1. The lap planks 1 are suitable for cladding a .

building, for example, for cladding outer walls of a house or other structure with a
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lower portion 4 of each lap plank 1 overlapping an upper portion 5 of an adjacent lap
plank 1. The lap planks 1 are sequentially formed by a method according to the
invention from an elongated member, which in this embodiment of the invention is an
extruded member 35 of plastics material. Thé method for sequentially forming the
lap planks 1 from the extruded member 35 is described below. ‘

Each lap plank 1 extends between respective first and second ends 2 and 3, and
defines a first primary major surface, namely, a front surface 6 and a second primary
major surface, namely, a rear surface 7. The front and rear surfaces 6 and 7 extend

. between side edges 8 and 9, which in'use are configured so that the side edge 8

forms a lower edge of each lap plank 1, while the side edge 9 forms an upper side
edge of each lap plank 1, with the lower portion 4 of each lap plank 1 extending
along the lower side edge 8 and the upper portion 5 of each lap plank 1 extending
along the upper side edge 9.

An elongated screw aCcommodating channel 10 extends into the front surface 6 of
each lap plank 1 spaced apart from the upper side edge 9 in the upper portion 5
thereof for accommodating heads 11 of screws 12 at spaced apart intervals along
the screw accommodating channel 10 for securing the lap plank 1 to battens 14
secured to a wall (not shown) or othér strUcture of a building. An elongated ridge 15
extends from the rear surface 7 of each lap plank 1 in the upper portion 5 and
exténds longitudinally along the lap plank 1 aligned with the screw accommodating
channel 10 for spacing the rear surface 7 of the lap plank 1 from the battens 14.

An elongated engagement element 18 of hook-shaped cross-section extends from
the rear surface 7 of each lap plank 1 adjacent the lower portion 4 thereof and.
extends longitudinally along the lap plank 1 for engaging the upper side edge 9 of an
adjacent lower lap plank 1 for positioning the lower portion 4 of the lap plank 1, so
that the lower portion 4 of the lap plénk 1 overlaps the upper portion 5 of an adjacent
lower lap plank 1 with the screw accommodating channel 10-in the upper portion 5 of
the adjacent lower lap plank 1 overlapped and covered by the lower portion 4 of the
lap plank 1. The engagement element 18 defines an abutmerjt surface 20 which is
adapted to engage the battens 14 for spacing the lower portion 4 of the lap plank 1
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from the battens 14. The engagement element 18 defines an elongated slot 22
which engages the upper side edge 9 of an adjacent lower lap plank 1.

The lap planks 1 as mentioned above are sequentially formed from the extruded
member 35 of plastics méterial. The extruded member 35, and in turn each lap
plank 1 cohprises a main body member or core 24 of unplasticised expanded
cellular polyvinyl chloride (PVCUe), and an outer skin 25 of unexpanded polyvinyl
chloride (PVC) which is formed on one side only of the extruded member 35 and the
lap plank 1. The unexpanded outer skin 25 is of thickness of approximately 0.6mm
and defines fhe front surface 6 of the lap plank 1 and the extruded member 35.
Longitudinally extending portions 26 and 27 of the outer skin 25 are lapped around
the respective lower and upper side edges 8 and 9 of the lap plank 1 and the

‘ extruded member 35, and terminate at 28 and 29 on the rear surface 7 slightly
- spaced apart inwardly from the corresponding lower and upper side edges 8 and 9.
" In this embodiment of the invention the body member 24 and the outer skin 25 are

coextruded during the extrusion of the extruded member 35.

Each Iép plank 1 terminates adjacent the first end 2 in one of a pair of
interengageable complementary formations, namely, a tongue 30, and adjacent the
second end 3 in the other one of the pair of interengagéable complementary E
formations, which in this embodiment of the invention is a groove 32. The tongue 30
of each lap plank 1 is configured to engage the groove 32 of an adjacent lap plank 1
when the two lap planks 1 are in end-to-end abutting relationship with each other for
weatherproofing the end-to-end joints of adjacent lap planks 1, and to allow for
temperature related movement between adjacent lap planks 1. Additionally, the
tongue 30 and grooves 32 of the lap planks 1 are configured so that when the
tongue 30 of one lap plank 1 is engaged in the groove 32 of an adjacent lap plank 1,
the front surfaces 6 of the lap planks 1 lie in a common plane, and the rear surfaces
7 of the lap planksv1 also lie in a separate common plane. The tongue 30 of each
lap plank 1 extends outwardly longitudinally from the first end 2 of the lap plank 1.
The tongue 30 of each lap plank 1 also extends transversely of the lap plank 1 and
extends substantially the width of the lap plank 1, and furthermore, extends
substantially perpendicularly to a longitudinally extending central axis 33 of the
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corresponding lap plank 1. The length /; of each tongue 30 from the first end 2 of
each lap plank 1 in this embodiment of the invention is approximately 13mm, see
Figs.'6 and 8. The thickness t, of the tongue 30 of each lap plank 1 is approximately
3mm, which is approximately 40% of the thickness of the lap plank 1 adjacent the
tongue 30, see Fig. 6.

The groove 32 of each lap plank extend into each lap plank from the second end 3 a
distance d; of approximately 15mm, while the width w, of each groove is
approximately 3.5mm, which is approximately 50% of the thickness ¢ of the lap plank
1, see Fig. 7. The groove 32 extends transversely across the corresponding lap
plank 1 substantially perpendicularly to the central axis 33 thereof, and extend the |
width of the lap plank 1.

The lap planks 1 are formed sequentially from the extruded member 35, which is of
the transverse cross-section which is of the transverse cross-section similar to that
of the lap planks 1. The extruded member 35 defines the front and rear surfaces 6
and 7 of the lap planks 1 and the lower and upper side edges 8 and 9 of the lap
planks 1. The front surface 6 of the extruded member 35 defines a first primary
plane 36, while the rear surface 7 of the extruded member 35 defines a second
primary plane 37. The first and second primary planes 36 and 37 are spaced apart
from each other and extend paraliel to each other.

The method for forming the lap planks 1 sequentially from the extruded member 35
will now be dé_scribed with reference to Figs 9 to 17 and with reference to apparatus,
arlso according to the invention and indicated generally by the refergance numeral 40,
in which the lap planks 1 are formed from the extruded member 35. Before
describing the method for forming the lap planks 1 from the extruded member 35,
the apparatus 40 will first be described.

The apparatus 40 comprises a clamp 41 of a press tool 39. The clamp 41 comprises
a pair of clamping members, namely, a lower clamping member 42 and an upper
clamping member 43, between which the extruded member 35 is clamped during
sequential formation of the lap planks 1. The clamp 41 defines a path 44 of advance
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~ between the clamping members 42 and 43 along which the extruded member 35 is

advanced in the direction of the arrow A for sequential forming of the lap planks 1. A
primary drive means, namely, a pair of primary hydraulic rams 45 mounted on the
upper clamping member 43 urge the upper and lower clamping members 42 and 43
into engagement with the extruded member 35 with the rear surface 7 of the
extruded member 35 supported on the lower clamping member 42. Piston rods 46
extending from the primary hydraulic rams 45 are slideably accomrh_odated through
bores 47 in the upper cladding member 43 and are secured to the lower clamping
member 42 in respective threaded bore 48, so that on retraction of fhe piston rods
46 into the primary hydraulic rams 45, the upper and lower clamping members 42
and 43 clamp the exfruded member 35 therebetween.

The lower clamping member 43 of the clamp 41 is formed with} four guide tracks for
guiding the extruded member 35 through the clamp 41, namely, a first track 50, a
second track 51, and a third track 52 and a fourth track 53. The first, second and
third tracks 50, 51 and 52 are formed by elongated grooves extending through the
lower clamping member 42 parallel to the path 44 of advance, along which the
extruded member 35 is urged through the clamp 41, for engaging the ridge 15
extending from the rear surface 7 of the extruded member 35, and the two portions
26 and 27, réspectively, of the outer skin 25 which are lapped around the lower and-
upper side edges 8 and 9 of the extruded mémber 35. Thé fourth track 53
substantially defines the hook shape cross-section of the engagement element 18
which extends from the rear surface 7 of the extruded member 35, and slideably

‘engages the engagement element 18 for guiding and aligning the extruded member

35 in the clamp 41.

The upper clamping member 43 defines a bore 54 of rectangular cross-section
which extends therethrough for slideably accommodating a die 55 therethrough of
the press tool 39 for forming an indent 34 in the front surface 6 of the extruded
member 35. The die 55 is of length L which is greater than the width of the extruded
member 35, so that the die 55 forms the indent 34 to extend transversely across the
width of the extruded member 35 for formihg a portion of the tongue 30 at the first
end 2 of each lap plank 1, as will be described below. A secondary drive means,
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namely, a secondary hydraulic ram 56 mounted on the upper clamping-member 43
operates the die 55 for forming the indent 34 as will be described below. A piston
rod 57 extending from the secondary hydraulic ram 56 is coupled to the die 55 for
urging the die 55 into and out of engagement with the extruded member 35 as will be
described below. The lower clamping member 42 also acts as an anvil of the press
tool 39 and co-operates with the die 55 for facilitating formation of the portion of the
tongue 30. A bore 59 of rectangular cross-section, which is of slightly greater
rectangular cross-section than the rectangular cross-section of the die 55, extends
through the lower clamping member 42 to accommodate a portion 71 of the extruded
member 35 during. formation of the indent 34.

A first milling cutter 73 for forming an undercut 66 in the extruded member 35 from
the rear surface 7 beneath the indent 34 to form the tongue 30 is driven through a
drive shaft 77 by a first drive motor 78. The first drive motor 78 is mounted on a first
carrier 79 in the apparatus 40. The first carrier 79 is urgeable along a path in the
direction of the arrow B transversely across the path 44 of advance of the extruded

~ member 35 through the apparatus 40, for in turn urging the first milling cutter 73

transversely across the extruded member 35 for forming the undercut 66.. A parting
off cutting disc 76 integrally formed with the first milling cutter 73 and coaxially driven
with the milling cutter 73 by the first drive motor 78 parts off each lap plank 1 from

 the extruded member 35 simultaneously, as the undercut 66 is being formed in the

extruded member 35 by the first milling cutter 73 to complete the formation of the
tongue 30 of the lap plank 1 being parted off.

A second milling cutter 74 for forming the groove 32 in and end 80 of the extruded

member 35 for the next of the lap planks 1 to be formed is mounted on a drive shaft
82 which is driven by a second drive motor 83. The second drive motor 83 is
mounted on a second carrier 84. The second carrier 84 is urgeable along a path in
the directionv of the arrow C transversely across the path 44 of advance of the |
extruded member 35 through the apparatus 40,‘for in turn ufgin_g the second milling
cutter 74 transversely across the extruded member 35 for forming the groove 32.
Hydraulic rams (not shown) urge the first and second carriers 79 and 84 transversely
across the path 44 of advance of the extruded member 35 in the directions of the
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arrows B and C,,respecti\)ely.

A cycle of the operation for forming a lap plank 1 from the extruded member 35 will
now be described with reference to Figs. 10 to 17, and in particular, Figs. 14 to 17.
For' convenience the ridge 15 and the engagement element 18 of the extruded
member 35 and the lap plank 1 are not illustrated in Figs. 14 to 17. Initially the
extruded member 35 is urged through the apparatus 40 along the path 44 of
advance in the direction of the arrow A from an upstream end 60 of the apparatus 40
to a downstream end 61 thereof. When the extruded member 35 extends from the
clamp 41 at the downétream_ end 61 of the apparatus 40, the primary hy_draulic rams
45 are operated to clamp the extruded member 35 between the lower and upper

clamping members 42 and 43, see Fig. 14. The secondary hydraulic ram 56 is then

operated for urging the die 55 downwardly in the bore 54 in the upper clamping
member 43, for in turn urging a forming face 62 of the die 55 into engagerhent with
the front surface 6 of the extruded mémber 35 to form the indent 34 in the front
surface 6 of the extruded member 35, see Fig. 14. By forming the indent 34 in the
front surface 6, a portion 63 of the front surface 6 of the extruded member 35 is

displaced out of the first primary plane 36 inwardly into the extruded member 35 to

" form a first secondary major surface, namely, a first secondary surface 65 of the

tongue 30. The first secondary surface 65 defines a first secondary plane 68 which
extends substantially parallel to the first and second primary planes 36 and 37
defined by the front and rear surfaces 6 and 7 of the extruded member 35, and is.
spaced apart from the first primary plane 36 a distance of approximately 1.5mm.
This results in the first secondary surface 65 of the tongue 30 being offset from the
front surface 6 a distance of 1.5mm.

The forming face 62 of the die 55 is radiused at its respective end edges 69 to form
intermediate surfaces 70 which in this embodiment of the invention are convex
radiused surfaces 70, which extend between the first secondary surface 35 formed
by the indent 34 and the front surface 6 of the extruded member 35. In other words,
the front surface 6 of the extruded member 35 transitions through the radiused
intermediate surfaces 70 to the first secondary surface 65 of the indent 34.
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During formation of the indent 34 in the front surface 6 of the extruded member 35 to
form the first secondary surface 65 of the tongue 30, the portion 71 of the rear -
surface 5 which is aligned with the indent 34 is urged into the bore 59 of the lower
clamping member 42, thus resulting in a portion of the rear surface 7 of the extruded
member 35 being displaced out of the second primary plane 37 outwardly of the
extruded member 35, see Fig. 14. This results in the plastics material of the
elongated member 35 flowing with the formation of the first secondary surface 65 of
the tongue 30 so that thére is no loss in strength of the tongue 30 when formed.

Once the first secondary surface 65 of the tongue 30 is formed by the indent 34, the
die 55 is withdrawn into the bore 54 of the upper clamping member 43, and the
upper and lower clamping members 42 and 43 are urged apart and the extruded
member 35 is advanced through the clamp 41 along the path 44 of advance in the
direction of the arrow A until the indent 34 is located at the downstream end 61 of
the clamp 41 but relatively close thereto, see Fig. 15, the extruded member 35 is
then reclamped in the clamp 41.

The rerhﬁéinder of the tongue 30 is now formed by the first milling cutter 73, and the
cUtting disc 76 simultaneously parts off a portion 64 of the elongated member 35 on
which the tongue 30 is formed, see Fig. 16. The first carrier 79is urged inthe
direction of the arrow B transversely across the extended member 35 with the first
milling cutter 73 and the cutting disc 76 in engagement with the extruded member 35
for forming the undercut 66 in the extruded member 35 and for parting of the portion
64 of the extruded member 35. The first milling cutter 73, in forming the undercut 66
forms a second secondary major surface, namely, a second secondary surface 75 of
the tongue 30. The second secondary surface 75 defines a second secohdary plane
72 which extends substantially parallel to the first secondary plane 68 defined by the
first secondavry surface 65 of the tongue 30, and in turn extends parallel to the first
and second primary planes 36 and 37 defined by the front and rear surfaces 6 and 7
of the extruded member 35, and the second secondary plane 72 lies intermediate
the first and second primary planes 36 and 37.

If this is the first pass of the extruded member 35 ihrough the apparatu_s 40, the
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parted off portion 64 will be waste. If this is the second or a subsequent pass of the
extruded member 35 through the apparatus 40, the groove 32 in the second end 3 of
the portion 64 just parted off will already have been formed as will be described

" below, and the parted off portion 64 will be a lap plank 1.

With the portion 64 of the extruded member 35 parted from the extruded member 35,

and with the extruded member 35 still clamped between the clamping members 42
and 43 of the clamp 41, the groove 32 is formed into the end 80 of the extruded
member 35 exposed at the downstream end 61 of the clamp 41. The groove 32
formed in the end 80 of the extruded member 35 forms the groove 32 in the second
end 3 of the next of the lap planks 1 to be formed from the elongated member 35. |
The groove 32 is formed in the end 80 of the clamped extruded member by urging
the second carrier 84 transversely across the extruded member 35 in the direction of
the arrow C with the second milling cutter 74 in éngagement with the end 80 of the
extruded member 35 to form the groove 32, see Fig. 17.

On completion of the formation of the groove 32 in the end 80.of the extruded
member 35, the primary hydraulic rams 45 are operated for urging the lower and
upper clamping members 42 and 43 of the clamp 41 apart, and thus releasing the
extruded member 35. The extruded member 35 is indexed along the path 44 of
advance th'rough the apparatus 40 an appropriate distahce so that the next indent 34
to be formed in the extruded member 35 will be formed at the correct location to
produce the next lap plank 1 to be formed to be of the desired length. When the
extruded member 35 has been indexed the appropriate distance, the primary
hydraulic rams 45 are operated to clamp the extruded member between the lower
and upper clamping members 42 and 43. The secondary hydraulic ram 46 is then
operated to urge the die 55 downwardly into engagement with the front surface 6 of
the extruded member 35 to form the indent 34, and in turn the first secondary
surface 65 of the tongue 30, as already described. The secondary hydraulic ram 46
is operated to withdraw the die 55 into the bore 54 of the upper clamping member
43, and the primary hydraulic rams 45 are operated to release fhe lower and upper
clamping members 42 and 43 from the extruded member 35.
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The extruded member 35 is advanced again until the indent 34 in the front surface 6
of the‘extruded member 35 is located at the downstream envd 61 thereof but adjacent
to the clamp 41. The primary hydraulic rams 45 are operated to re-clamp the
extruded member 35 between the lower and upper clamping members 42 and 43.
The first milling cutter 73 and the cutting disc 76 are operated to form the undercut
66 in the extruded member 35 from the rear surface 7 to in turn form the second
secondary surface 75 of the tongue 30, and to part off the just formed lap plank 1
from the extruded member 35.

The second milling cutter 74 .is then operated to form the groove 32 in the end 80 of
the extruded member 35, which will form the groove 32 in the second end 3 of the
next of the lap planks 1 to be sequentially formed from the elongated member 35.
The clamp 41 is again released, and the extruded member 35 is indexed through the
apparétus 40 as already described an appropriate distance so that the next of the
lap planks 1 to be formed from the extruded membver 35 will be of the desired length,
and so the lap planks 1 are sequentially formed from the extruded member 35.

The cutting disc 76 is adapted to cut through the indent 34 adjacent the radiused
intermediate surface 70 which is adjacent the end 80 of the extruded member 35, so
that the end 80 of the extruded member 35 is radiused with the convex radiused
surface extending from the front surface 6 of the extruded member 35 to the location
at the end 80 of the extruded member 35 at which the groove 32 will extend into the
extruded member 35 at the end 80 thereof. Accordingly, when the groove 32 is
formed in the end 80 of the extruded member 35, the outer skin 25 of the extruded
member 35 extends to the groove 32, so that when adjacent first and second ends 2
and 3 of a pair of lap planks 1 are joined together with the tongue 30 at the first end
2 of one of the lap planks 1 engaged in the grooves 32 at the second end 3 of the
other lap plank 1, the convex radiused surface 70 of the outer skin 25 adjacent the
groove 32 at the end 3 of that lap plank 1 conceals the expanded plastics material of
the main body member or core 24 of that lap plank 1, and thus, theré is no danger of
the expanded material of the body member 24 of the lap p'Iank 1 adjacent the groove
32 being exposed. ' |
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Referring now to Figs. 18 and 19, there is illustrated a lap plank according to another
embodiment of the invention, indicated generally by the reference numeral 90, which
is formed from an extruded member 35 which is identical to the extruded member 35
described with reference to the lap planks 1 which are described with reference to
Figs. 1to 17. In this embodiment of the invention the lap plank 90 is substantially
similar to the lap plank 1 and similar components are identified by the same
reference numerals. Additionally, the lap plank 90 is produced in apparatus which is
substantially similar to the apparatus 40 described with reference to Figs. 10 to 17.

However, in this embodiment of the invention while one of the pair of ‘ .
interengageable complementary formations comprises a tongue 91 formed on the
first end 2 of the lap plank 90, the other one of the pair of interengageable
complementary formations comprises a recess 92 which is formed adjacent the
second end 3 of the lap plank 90. The recess 92 and the tongue 91 are configured
on the lap plank 90, so that when one lap plank 90 is in end-to-end abutting
relationship with another lap plank 90, the tongue 91 of one of the lap planks 90
overlaps the recess 92 of the other lap plank 90 for joining the lap plank‘ 90 in end-to-
end abutting relationship with a weatherproof joint. Additionally, the tongues 91 and
the recesses 92 of the lap planks 90 are configured so that when the tongue 91 of
one lap plank 90 is overlapping the recess 92 of an adjacent lap plank 80, and is
tightly ehgaged with the recess 92, the first primary planes 36 defined by the front
surfaces 6 of the lap planks 1 coincide, and similarly, the second prirhary planes
defined by the rear surfaces 7 of the lap planks 90 also coincide. In this embodiment
of thé invention the tongue 91 of each lap plank 90 is formed substantially solely
from the outer skin 25 of the elongated member 35. |

In this embodiment of the invention a die 94, which is substantially similar to the die
55 as well as forming the first secondary surface 65 of the tongue 91 of the lap plank
90 currently being formed also simultaneously forms the recess 92 of the next lap
pla_hk 90 to be subsequently formed. In forming the recess92 of the next lap plank
90 to be subsequently formed, the die 94 forms an abutment surface 93 in the
recess 92. The abutment surface 93 of the recess 92 of each lap plank 90 is
adapted for abu_tting a second secondary surface 75 of the tongue 91 of the adjacent
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oné-of the lap plank 90. The forrhing face 62 of the die 94 is steppéd at 95 in order
to form a stepped indent 96 with the portion 63 of the front surface 6 which forms the
first secondary surface 65 of the tongue 91 displaced inwardly into the extruded

" member 35, and a portion 97 of the front surface 6 of the extruded member 35 which

forms the abutment surface 93 of the recess 92 also displaced inwardly into the
extruded member 35 but displaced further inwardly into the extruded member 35
than the first secondary surface 65 of the tongue 91. The depth d, of the step 98 in
the indent 96 is similar to the thickness ¢, of the tongue 91, which is approximately
3mm, so that when the second secondary surface 75 of the tongue 91 is in tight .

- abutting engagement with the abutment surface 93 of the recess 92 of an adjacent

one of the lap planks 90, the first primary planes 36 defined by the front surfaces 6 of
the lap planks 90 coincide with each other, as do the second primary planes 37
defined by the rear surfaces 7 of the lap planks 90 likewise coincide with each other.

Otherwise, the di.e 94 for forming the indent 96 in the extruded member 35 for
forming the lap planks 90 is similar to the die 55 of the apparatus 50 for forming the
indent 34 in the extruded member 35 for forming the lap planks 1.

The first milling cutter 73 for forming the second secondary surface 75 of the tongue
91 and for simultaneously parting off the lap plank 90 from the extruded member 35

is substantially similar to the first milling cutter 73 of the apparatus 40 described with
reference tc_j Figs. 10to 17. Since in this embodiment of the invention the grooves in

" the lap planks 1 have been replaced with a recess 92 in the lap planks 90, the

second milling cutter of the apparatus 40 is not required in the sequent_ialvformation
of the lap planks 90 from the extruded member 35.

To produce the lap planks 90 sequentially from the extruded member 35, the die 55
of the apparatus 40 is replaced with the die 94, and thereafter operation of the
apparatus 40 is substantially similar to that described with reference to the operation
of the apparatus 40 for sequenﬁally prod_ucing the lap planks 1 from the extruded
member 35. In this embodiment of the invention the die 94 forms the stepped indent
96, which in turn forms the first secondary surface 65 of the tongue 91 of the |
currently being formed lap plank 90 and the recess 92 of the next lap plank 90 to be
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sequentially formed after parting off the currently being formed lap plank 90. After -

forming of the stepped indent 96 in the extruded member 35 by the die 94, the -
extruded member 35 is released from the clamp 41 and is urged through the clamp
41 so that the stepped indent 96 formed in the extruded member 35 is located on the -
downstream end of the clamp 41 just downstream of the clamp 41 as already
described with reference to the formation of the lap planks 1. The extruded member
35 is again clamped by the clamp 41, and the first milling cutter 73 and the cutting
disc 76 are operated to form the second secondary surface 75 of the tongue 91, and
to simultaneously part off the just formed lap plank 90 from the extruded member 35.
The recess 92 which is formed on the end 80 of the extruded member 35 forms the
recéss 92 of the next to be formed lap plank 90. The extruded member 35 is then
advanced through the appafatus 40 an appropriate distance, so that the next
stepped indent 96 to be formed by the die 94 in the extruded member 35 is formed
at the appropriate location on the extruded member 35 so that the next lap plank 90
to be formed will be of the desired length. ‘ | '

Referring now to Fig. 20 there is illustréted a lap plank also according to the
invention and indicated generally by the reference numeral 100 which is formed from
an extruded member 35 which is similar to the extruded member 35 from which the
lap planks 1 are formed. The lap plank 100 is substantially similar to the lap planks
90, and Similar components are identified by the same reference numerals. The only
difference between the lap plank 100 and the lap planks 90 is that an uhdercut 101

is formed by the first milling cutter 73 under the radiused portion 70 of the skin 25
adjacent the tongue 91 of each lap piank 100. The underc’ut 101 is formed by the
removal of expanded material from the body member 25. The first rhilling cutter 73
is shaped at 102 to form the undercut 101.

Otherwise, the lap plank 100 and the sequential formation of the lap planks 100 from
the extruded member 35 is similar to that already described with re}ferencel to the lap
planks 1 and 90.

Referring now to Fig. 21, there is illustrated a lap plank 105 also accordihg to the
invention which is formed from the extruded member 35, sequentially along with a-
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plurality of the lap planks 105. The extruded member 35 is similar to the extruded
member 35 from which the lap planks 1 are formed. The lap planks 105 are
substantially similar to the lap planks 90 and 100, and similar components are
identified by the same reference numerals. The only difference between the lap
plank 105 and the lap plank 100 is that the radiused portions 70 between the front

“surfaces 6 of the lap planks 105 and the first secondary surface 65 and the abutment

surface 93 of the tongue and recess 91 and 92, respectively, are concave instead of
convex. The die 94 for forming the stepped indent. 96 which forms the first
secondary surface 65 of the tongue 91 and the abutment surface 93 of the recess 92
is appropriately fadiuse_d adjacent the side edges 69 thereof to form the concave
rédiused portions 70.

Referring now to Fig. 22, there is illustrated a lap plank 110 also according to the
invention which is formed from an extruded member 35 similar to the extruded
member 35 from which the lap planks 1 are formed. The lap plank 110 is
substantially similar to the lap plank 90 and similar components are identified by the
same reference numerals. The only difference between the lap plank 110 and the
lap plank 90 is that the depth of the stepped indent 96 formed in the extruded
member 35 to form the first secondary surface 65 of the tongue 91 and the abutment
surface 93 of the recess 92 is deeper than the stepped indent 96 formed in the
extruded member 35 to form the lap planks 90. Additionally, the first secondary
surface 65 of the tongue 91 of the lap plank 110 is joined to the front surface 6 of the
lap pIank 110 by an inclined surface 111, which is inclined at an angle a of
approximately 60° to the first primary plane 36 defined by the front surface 6 of the
lap plank 110. Similarly, the abutment surface 93 of the recess 92 of each lap plank
110 is joined to the front surface 6 of the lap plank 110 by an inclined surface 112,
which is also inclined to the first primary plane 36 defined by the front surface 6 of
the lap plank 110 at an angle 8 of approximately 60°.

Otherwise, the lap plank 110 and the formation of the lap planks 110 sequentially
from the extruded member 35 is similar to that described with reference to the
sequential formation of the lap planks 1. |



WO 2012/140638 PCT/IE2012/000019

10

15

20

25

30

44

Referring now to Fig. 23, there is illustrated a lap plank 115 also according to the

* invention, which is sequentially formed along with other lap planks 115 from an

extruded member 35 which is similar to the extruded member 35 from which the lap
planks 1 are sequentially formed. The lap planks 115 are substantially similar to the
lap plank 110, and similar:.components are identified by the same reference
numerals. The only difference between the lap planks 115 and the lap planks 110 is
firstly, in the depth to which the stepped indent 96 is formed for forming the first
secondary surface 65 of the tongue 91 and the abutment surface 93 of the recess
92, and secondly, in the inclined surfaces 111 and 112 which join the front surfaces

6 of the lap planks 115 to the first secondary surface 65 of the tongue 91 and the

abutment surface 93 of the recess 92, respectively. In this embodiment of the
invention the depth of the stepped indent 96 is less than the depth of the stepped

_indent 96 which forms the first secondary surface 65 and the abutment surface 93 of
. the tongue 91 and the recess 92, respectively, of the lap planks 110. The inclined

surfaces 111 and 112 of the lap planks 115 are inclined at respective angles a and ©
both of approximately 45° to the first primary plane 36 defined by the front surface 6
of the lap planks 115,

Otherwise, the lap planks 115 and their formation sequentially from the extruded

member 35 are similar to that already described.

Referring now to Fig. 24, there is illustrated a lap plank 120 also according to the

invention which is sequentially formed along with other lap planks 120 from an

-extruded member 35 which is similar to the extruded member 35 from which the lap

planks 1 are formed. The lap plank 120 is substantially similar to the lap plank 90,
and similar components are identified by the same reference numerals. In this
embodiment of the invention the tongue 91 is formed by the radiused portion 70
only, which is formed from an indent, which is substantially similar to the indent 34,

-which is formed in the extruded member 35 d'uring the formation of the lap pIanksI 1.

In this embodiment of the invention the tongue 91 is formed solely from the skin 25
of the elongated member 35 and terminates at its distal end 121 in a second
secondary surface 65, which defines a second secondary plane 72 which éxtends
parallel to the first primary plane 36 defined by the front surface 6 of the elongated
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member 35. The depth d; between the second secondary plane 72 defined by the
second secondary surface 65 from the first primary plane 36 defined by the front
surface 6 of the elongated member 35 is such that when the second secondary‘
surface 65 of the tongue 91 is in abutting relationship with the abutment su.rfacé 93
of the recess 92 of an adjacent lap plank 120, the first primary planes 36 defined by
the front surfaces 6 of adjacent lap planks 120 coincide with each other.

The second secondary surface 65 which is formed at the distal end 121 of the
tongue 91 of each lap.plank 120 is formed by a cutting portion 123 of the first milling
cutter 73. )

Otherwise, the lap plank 120 is similar to the lap plank 90 and the sequential
formation of the lap planks 120 from the elongated member 35 is similar to that
already described with reference to'the lap planks 1.

Referring now to Fig. 25, there is illustrated a lap plank 125 also according to the
invention formed from-an extruded member 35 which is similar to the extruded
member 35 from which the lap planks 1 are sequentially formed. The lap plank 125
is substantially similar to the lap planks 90 and 120, and similar components are
identified by the same reference numerals. The main difference between the lap
plank 125 and the lap plank 120 is in the tongue 91 and the recess 92. In this case
the tongue 91 of each lap plank 125 is inclihed inwardly fr_om th_e _first primary plane
36 defined by the front surface 6 of the lap plank 125, and the abutment éurfacé. 93
of the recess 92 of each lap plank 125 is similarly inwardly inclined from the first
primary plane 36 defined by the front surface 6 of the lap plank 125. In this
embodiment of the invention the first secondary surface 65 of the tongue 91 and the
abutment surface 93 of the recess 92 are inclined inwardly from the first primary
plane 36 defined by the front surface 6 of the lap planks 125 at angles a and 6,

‘respecti_vely, both of approximately 25°.

In order that the first primary planes 36 defined by the front surfaces 6 of adjébent
lap planks 125 when abutting each other in end-to-end relationship coincide with
each other, the cutting disc 76 of the first milling cutter 73 is of sufficient thickness to
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form a gap 126 between the tongue 91 of the currently being formed lap plank 125
and the recess 92 of the next lap plank 125 to be subsequently formed, as the
currently being formed lap plank 125 is being parted off from the extruded member
35. The gap 126 is such that the underside 127 of the distal end 128 of the tongué
91 of each lap plank 125 is at a depth d, from the first primary plane 36 defined by
the front surface 6 of the lap plank 125 so that when the underside 127 of the distal
end 128 of the tongue 91 of each lap plank 125 engages a corresponding portion of
the abutment surface 93 of the recess 92 of an adjacent lap plank 125 in adjacent
end-to-end abutting relationship, the first primary planes 36 defined by the front
surfaces 6 of the adjacent lap planks 125 coincide.

Otherwise, the lap plank 125 is similar to the lap plank 120, and the sequential
formation of the lap planks 125 from the extruded member 35 is similar to that
already described with reference to the lap planks 1.

Referring now to Fig. 26, there is illustrated a lap plank 130 also according to the
invention which is sequentially formed with other lap planks 130 from an extruded
member 35 which is similar to the extruded member 35 from which the lap planks 1

are formed. The lap planks 130 are substahtially similar to the lap planks 125 and

“similar components are identified by the same reference numerals. The main

difference between the lap planks 130 and the lap plra‘n_ks 125 is in the tongue 91
and the recess 92. In this embodiment of the invention the first secondary surface
65 of the tongue 91 is of concave shape. Additionally, an indent 132 which forms

| the first secondary surface 65 of the tongue 91 and the abutment surface 93 of the

recess 92 is not a stepped indent. Accordingly, to allow the tongue 91 of each lap
plank 91 to bverlap the recess 92 of an adjacent lap plank 130 in end-to-end abutting
relationship, the cutting disc 76 of the first milling cutter 73 is of éufﬁcient thickness
to form a gap 131 between the tongue 91 of the lap plank 130 currently being formed

and the end 80 of the extruded member 35 such that the depth of the underside 127

of the distal end 128 of the tongue 91 of the lap plank 130 is of such a depth from
the first primary plane 36, so that when the underside 127 of thé_ distal end 128 of
the tongue 91 of the lap plank 130 engages the abutment surfa_ce 93 of the recess -
92 of an adjacent lap plank 130 in end-to-end abutting relationship, the first primary
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planes 36 defined by the front surfaces 6 of the lap planks 130 coincide with each
other. ’

A particular advantage of the lap planks which have been described with reference
to Figs. 1 to 26 is that the lap planks can be joined end-to-end without the need for
any additional coupling elements, filling or caulking.

Referring now to Figs. 27 to 31, there is illustrated lap planks according to another
embodiment of the invention, indicated generally by the reference numeral 140. The
lap planks 140 are sequentially formed from an extruded member 35 which is similar
to the extruded membér 35 from which the lap planks 1 are formed. The lap planks
140 are somewhat éimilar to the lap planks 1, and where appropriate, similar
componenté are identified by the same reference numerals. However, in this
embodiment of the invention each lap plank 140 terminates at its'reépeétive first and
éecond ends 2 and 3 in similar coupling means, which in this embodiment of the
invention are tongues 142, which are identical to each other, and are similar to the
tongues 30 of the lap planks 1. Connecting means, namely, connecting elements
144 are provided for coupling the first and second ends 2 and 3 of adjacent lap
planks 140 in end-to-end abutting relationship with each other.

Each connecting element 144 is of length which corresponds to the width w of each
lap plank 140 and is provided with coupling means, hamely, identical-grooves 145
which face in opposite directions from each other for engaging the tongues 142 of
the ends 2 and 3 of adjacent lap planks 140. The depth ds of each groove 145 in the
connecting elements 144 is substantially similar or just greater than the length /; of
each tongue 124 of the lap planks 140, so that when the tongues 142 of the first and
second ends 2 and 3 of an adjacent pair of the lap planks 140 are engaged in the
corresponding grooves 145 of ‘one of the connecting element 144, longitudinally
extending edges 146 of the connecting elements 144 substantially abut end edges
147 of the lap planks 140 adjacent the first and second ends 2 and 3. Additionally,
the gfooves 145 in the connecting elements 144 are located relative to a first major
surface ‘148 of the connecting element 144, and the tongues 142 are located relative
to the front surface 6 of the lap planks 140, so that the first major surface 148 of the
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connecting elements 144 lie in a common plane with the first primary plane 36
defined by the front surfaces 6 of the adjacent lap planks 140 when the adjacent lap
planks 140 are coupled together by the connecting elements 144,

The lap planks 140 are sequentially formed in the apparatus 40 from the extruded
member 35 in a manner substantially similar to that of the seqUentiaI formation of the
lap planks 1 from the extruded member 35 in the apparatus 40. However, in this
embodiment of the invention since the opposite first and second ends 2 and 3 of the
lap planks 140 terminate in tongues 142, the second milling cutter 74‘of the
apparatus 40 for forming the grooves 32 in the lap planks 1 is not required.
Additionally, in this embodiment of the invention the tongue 142 at the first end 2 of
the lap plank 140 being currently formed is simultaneously formed with the tongue
142 of the next of the lap planks 140 to be subsequently formed from the extruded
member 35. The width w, of the face 62 between the radiused side edges 69 of the
die 150 for forming the indent 34 from which the tongues 142 of adjacent lap planks
140 are simuitaneously formed in the extruded member 35 is of sufficient width to
form the two adjacent tongues 142 of the desired length /, and to accommodate
parting off of each lap plank 140 from the extruded member 35 by the cutting disc
76. ‘

‘In this embodiment of the invention the first milling cutter comp_risee a pair of milling
portions 149 for simultaneously forming the second secondary surfaces 75 of the
adjacent tongUes 142. The cutting disc 76 for parting off each lap plénk 140 from
the extruded member 35 simultaneously as the second secondary surfaces 75 of the
adjacent tongues 142 are being formed is located centrally between the milling

portions 149 of the first milling cutter 73.

‘During sequential formation of the lap planks 140 from the extruded member 35, the

extruded member 35 is sequentially indexed through the apparatus 40 as already

~ described with reference to the lap planks 1. The extruded member 35 is clamped in

the clamp 41 and the die 150 is operated to form the indent 34 to form the first
secondary surfaces 65 of the tongues 142 at the first end 2 of the lap plank 140
currently being formed, and the tongue 142 at the second end 3 of the next lap plank
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140 to be subsequently formed. On the indent 34 having been formed, the extruded
member 35 ié advanced through the apparatus 40 until the indent 34 is located on
the downstream end 61 of the clamp 41 but adjacent the lower and upper clamping
members 42 and 43 thereof. The extruded member 35 is again clamped in the
clamp 41, and the first milling cutter 73 with the cutting disc 76 is operated to
traverse transversely in the direction of the arrow B across the extruded member 35
to simultaneously form the second secondary surfaces 75 of the adjacent tongues
142, and to simultaneously part off the just formed. lap plank 140 from the extruded
member 75. The clamp 41 is released from the extruded member 75, and the .
extruded membef 75 is indexed through the apparatus 40 an approprjate distance so
that the next indent 34 is formed at the appropriate location, so that the next lap
plank-140 to be formed is of the desired length. |

Otherwise,' the lap plank 140 and the sequential formation of the lap planks 140 is
similar to the lap planks 141 and their sequential formation.

Referring now to Figs. 32 to 36, there is illustrated a lap plank according to another
embodiment of the invention, indicated generally by the reference numeral 160. The
lap planks 160 are sequentially formed from an extruded member 35 similar to the
extruded member 35 from which the lap planks 1 are formed. The lap planks 160
are sUbstantiaIIy__simiIar to the lap planks 140 and indeed to the lap p‘|anks,1, and
similar components are identified by the same reference numerals. The main
difference between the lap planks 160 and the lap planks 140 is that instead of the
first coupling means being formed by respective tongues at the ﬁr_st and second
ends 2 and 3 of the lap planks 160, the first coupling means are formed by groovés_
161 which are formed into the Iap planks 160 at the respective first and second ends
2 and 3 thereof. A connecting means, in this embodiment of the invention
comprising a connecting element 162 defines a pair of second coupling means,
namely, tongues 163 for engaging the grooves 161 in the first and second ends 2
and 3 of an adjacent pair of lap planks 160 for connecting the lap pl‘anksv 160 in end-
to-end brelationship. Each connecting element 162 is of width similar to the width of
the lap planks 162. ‘
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* In this.émbodiment of the invention in order to.avoid the expanded PVCue material

of the body member 24 being exposed at the respective opposite first and second
ends 2 and 3 of the lap planks 160, the outer skin 25 which defines the first surface 6
of the lap planks 160 is radiused inwérdly towards the grooves 161 at thé first and
second ends 2 and 3 of the lap planks 160. The radiusing of the outer skin at 164 of
the lap planks 160 is formed during the sequential formation of the lap planks 160
from the extruded members 35.

The sequential formation of the lap planks 160 from the extruded member 35 is

~substantially similar to that described with reference to the lap planks 1. The lap

planks 160 are sequentially formed from the extruded member 35in the apparatus
40. In this case the extruded member 35 is indexed through the apparatus 40 as
already described with reference to the sequential formation of the lap planks 1. The
extruded member 35 is clamped in the clamp 41, and an indent 34 similar to the
indent 34 which is formed in the extruded member 35 by the die 55 during formation
of the lap planks 1 is similarly formed in the extruded member 35 by the die 55. By
forming the indents 34 in the extruded member 35, the radiused portion 164 at the
respective first and second ends 2 and 3 of the lap planks 160 of two adjaéent
sequentially formed lap planks 160 are simultaneously formed. In other words the
radius portion 164 is fbrrhed on the first end 2 of the immediately next to be parted
off lap plahk 160 simultaneously as the radiuéed portidn 164 is formed on the
second end 3 of the lap plank 160 to be subsequently parted off. The depth of each
indent 34 formed by the die 55 in the extruded member 35 is such that the outer
skin 25 is radiused at 164 so that the outer skin 164 extends to the corresponding

groove 161.

On each indent 34 having been formed in the extruded member 35, the extruded
member 35 is advanced through the clamp 41 so that the indent 34 is located on the
downstream end of the clamp 41 adjacent the lower and upper clamping members
42 and 43. The first rhilling cutter 73, which in this embodiment of the invention is
provided without the cutting disc 76 is traversed tranSversely in the’directi’on of the
arrow B across the path 44 of advance of the extruded member 35 to remove all the.
material of the extruded member 35 beneath the indent 34 and between the
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radiused portions 164 in order to part off the next of the lap planks 160 to be formed
from the extruded member 35. The width wg of the first milling cutter 73 is similar to
the width ws of the first face 62 between the radiused side edges 69 of the dié 150,
so that the lap plank 160 currently being parted off from the extruded member 35 is
parted off with the radiused portion 164 at the first end 2 intact, and the radiused
'portion 164 at the end 80 of the extruded member 35 also intact.

With the extruded member 35 still clamped in the clamp 41, the just parted off lap
plank 160 is clamped by a second clamp (not shown), and is urged in a generally
dowﬁstream direction by the second clamp (not shown) away from the clamped
extruded member 35, so that the grooves 161 can be simultaneously formed by the
second milling cutter 74 in the first end 2 of the just parted off lap plank 160 and in
the end 80 of the clamped extruded member 35. Once the spacing between the first
end 2 of the just parted off lap plank 160 and the end 80 of the clamped extruded
member 35 is at the correct spacing to allow thé' grooves 161 to be simultaneously
formed to the desired depth ds in the first end 2 of the just parted off lap plank 160
and the end 80 of the clamped extruded member 35, the second milling cutter 74 is
operated to traverse in the direction of the arrow C transversely of the path 44 of

" advance of the extruded member 35 through the apparatus 40 to simultaneously

form the respective grooves 161.

On completion of the formation of the grooves 161, the just formed lap plank 160 is

‘removed, and the extruded member 35 is indexed through the apparatus 40 an

appropriate distance, so that the next indent 34 to be formed in the extruded
member 35 is formed at an appropriate distance from the second end 3 of the next
to be formed lap plank 160 so that the next to be formed iap plank 160 is of the
desired length. '

The tongues 163 of each connecting element 162 are each.of length /; just less than
the depth ds of each groove 161, so that when the fifst and second ends 2 and 3 of
adjacent lap planks 160 are in end-to-end abutting relationship, the first and second
ends 2 and 3 of the lap planks 160 tightly abut each other. |
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Otherwise, the lap planks 160 are similar to the lap planks 1 an‘c_i the sequential
formation of the lap planks 160 from the extruded member 35 is similar to the
sequential formation of the lap planks 1 from the extruded member 35.

Forming the tongues and recesses of the lap plénks by initially forming an indent in
the extruded member 35 provides a particularly important advantage of the
invention, in that the material of the main body member or core of the lap planks is
concealed by the outer skin adjacent the end-to-end joints of the lap planks. The
formation of the indent in the extruded member 35 displaces the outer skin 25 of the
extruded member 35 inwardly into the extruded member. This in turn draws the
outer skin 25 to follow the contour of the indent. Accordingly, the intermediate
surfaces which extend between the front surface of the extruded member and the
first secondary surface of the indent are formed by the outer skin which accordingly
conceals the material of the body member or core of the extruded member. When
the just formed lap plank is parted off from the extruded member, adjacent the
indent, the intermediate surface which extends from the front surface of the extruded
member extends downwardly adjacent the end 80 of the extruded member. By
forming the groove in the end 80 to engage a tongue of an adjacent lap plank with
the first primary planes defined by the front surfaces of the adjacent lap planks
coinciding, the groove must be formed into the end of the extruded member so that
the intefmédiate surface which is formed by the outer skin 25 of the_extruded
member extends to the groove. Thus, the intermediate surface which is formed by
the outer skin 25 conceals the material of the main body member or core 24 of the
extruded member 35, and in turn of the next to be formed lap plank between the
front surface 6 of the extruded member 35 or lap plank and the groove. A further
advantage of forming the indent in the extruded member to in turn form the first
secondary surface 65 of the tongue allows the outer skin 25 of the extruded member

35 to form at least a part of the tongue, thereby producing a relatively strong tongue.

While the apparatus 40 for sequentially forming the lap planks from the extruded
member 35 has been described as being a stationary apparatus, it is envjsaged that

the apparatus 40 may be adapted to be clamped onto the extruded member 35 and

to move with the extruded member 35 as the extruded member 35 is being extruded,
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so that the lap planks may be sequentially formed from the extruded member 35 as
the extruded member 35 is being extruded. In which case, it is envisaged that
separate clamps to the upper and lower clamping members 42 and 43 of the clamp
41 would be pfovided for clamping the apparatus 40 onto the extruded member 35,
and these additional clamps would be operated independently of the clamp 41. On
formation and parting off of each lap plank from the extruded member 35, the
apparafus would return to its start position, and would again clamp onto the extruded
member 35 when an appropriate amount of the extruded member 35 had been
indexed through the apparatus 40 to commence formation of the next of the lap
planks to be formed.

While in some of the embodiments of the lap planks the die for forming the indent
has been described as comprising radiused edges, while this is desirable, in certain
cases, it may not be essential that the die be brovided with radiused edges, since
the radiusing of the portion 70 between the indent and the front surface of the
elongated member 35 could be formed without the need to provide the die with
radiused edges. |

It will also be appreciated that while the various steps in the formation of the lap
planks have been described as being formed in a éingle apparatus, it is envisaged
that some of the steps may be formed in separate apparatus, for exémple, the
forming of the indent may be formed in one apparatus, and the forming of the
tongues may be formed in anothér apparatus, while the forming of the grooves may
be formed in a still further apparatus. Similar comments to.these also apply to the
lap planks which are formed with tongues and recesses at their respective opposite
ends, and also these comments apply to the lap planks which have been described
with similar coupling means at their respective opposite ends.

While the lap planks have been described as comprising a body member of
expanded PVCue, and an outer skin of PVC, the Iap’ planks may be of any other
suitable deformable material or materials, whether plastics material or otherwise.
Indeed, it is envisaged that where the lap planks are of a plastics material, the lap
planks may be entirely of a plastics material which is unexpanded.

¥
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Itis also envisagéd that while the method and apparatus according to the invention
have been described for use in the formatioh of lap planks from extruded members,
the method and apparatus may be used for forming any other elongated elements
from any other type of elongated members.

In cases where the lap planks or other such elements are formed from an elongated
member of plastics material, in general, it is envisaged that the plastics material of
the elongated member will be at room temperature of approximately 18°C during the
formation of the indent in the elongated member. However, this will largely depend
on the plastics material and whether some of the plastics material has been
expanded or otherwise, and in certain cases, it may be necessary to either heat the
elongated member prior to forming the indent, or alternatively, form the indent with a
heated die. Where the lap planks or other elements are being formed from an
elongated member as the elongated member is being extruded, it will be appreciated
that the apparatus for forming the indent will be located at an appropriate distance
from the extruder so that the temperature of the extruded elongated member will be
at an appropriate temperature for forming the indent and for milling of the extruded

member.

While the means for removirig the material from the extruded member in order to
form the second secondary surface 75 of the tongue has been described as being a
milling cutter, any other suitable means for removing the necessary material to form
the second secondary surface of the tongue may be used. Needless to say, any
other suitable parting off means for parting off the formed or just formed lap plank or
other element from the extruded member may be used. Indeed, in certain cases, a
knife, a hot knife or a hotwire may be used for carrying out the parting off operation.

Needless to say, any other suitable means for forming the groove in the end or ends
in the lap planks may be provided, for example, a millihg router or bit.

While the lap planks have been described as comprising tongue:s and grooves of
specific dimensions, it will be readily apparent to those skilled in the art that the
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coupling tongues and coupling grooves may be of any desired dimensions.

It will also be appreciated that while the lap planks have been described as being

‘sequentially formed from an elongated member, in certain cases, it is envisaged that

the lap planks may be formed from respective elongated members which would be -
cut to be slightly oversized relative to the length of the lap planks.

It will also be appreciated that while in many of the embodiments of the invention the
tongues of the lap planks have been described as being formed by the outer skin of

the lap plank, the tongues may be formed by part of the outer skin, or all of the outer
skin as well as some of the expanded material of the body member. |

While the lap planks have been described as being of a particular cross-section, the
lap planks may be of aﬁy desired cross-section. Indeed, as discussed above, the
elongated elements may be any other types of cladding planks or planks, and would
be of appropriate transverse cross-section. Indeed, it is envisaged in certain cases
that the planks may be of L-shape or channel-shape cross-section, and in which
case, it is envisaged that tongues would be provided on each leg of the L-shaped or
channel-shaped cross-section. In other words, tongues would be provided at one
end and grooves at the other end of such elongated elements, or tongues could be
provided at one end and recesses at the other end, or alternatively, tongués could
be provided at both ends or grooves could be provided at both ends, as desired. It is
also envisaged that the elongated elements may in fact be formed by sheets of

material.

It is also envisaged that jointing means may be provided on respective opposite side
edges of the elongated elements, and such jointing means may be any suitable
jointing means, for example, tongue and groove joints, lap joints and the like.
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Claims :

1. A method for producing an elbngated element from an elongated member,
the elongated element comprising a tongue extending from one end thereof, the
elongated member having opposite first and second primary major surfaces defining
respective spaced apart first and second primary planes, the method comprising
displacing a poftion- of the first primary major surface of the elongated member out of
the first primary plane inwardly into the elongated member adjacent a location at
which the tongue is to be formed to form a first secondary major surface spaced
apart from the first primary plane, and forming an undercut in the elongated member
from the second primary major surface adjacent the location at which the tongue is
to be formed to a depth from the second primary major surface to form a second
secondary major surface spaced apart from the first secondary major surface with
the tongue defined between the first and second secondary major surfaces.

2. A méthod as claimed in.CIaim 1 in which the tongue extends the width of the
elongated element.

3. . A method as claimed in Claim 1 or 2 in which the tongue extends |
transversely across the elongated element.

4, A method as claimed in any preceding claim in which the elongated member
defines a longitudinally extending central axis, and the tongue extends
perpendicularly to the central axis of the elongated member.

5. Amethod as claimed in any preceding claim in which the portion. of the first
primary major surface of the elongated member which is displaced inwardly into the
elongated member is displaced by a die of a press tool. |

6. ' A method as claimed in Claim 5 in which the die is urged into engagement
with the first primary major surface of the elongated member for displacing the . '

portion thereof inwardly into the elongated member.

7. A method as claimed in Claim 5 or 6 in which the second primary major
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surface of the elongated member is supported on an anvil of the press tool so that
during displacing of the portion of the first primary major surface inwardly into the
elongated member, a portion of the second primary major surface aligned with the
portion of the first primary major surface being displaced is displaced outwardly of
the elongated member through the second primary plane.

8.  Amethod as claimed in any preceding claim in which the first primary major
surface of the elongated member transitions to the first secondary major surface of
the displaced portion through an intermediate surface adjacent at least one end of

the displaced portion of the first primary major surface. ' '

9. . A method as claimed in Claim 8 in which the first primary major surface of the
elongated member transitions to the first secondary major surface at both ends
thereof through respective intermediate surfaces. '

10. A method as claimed in Claim 8 or 9 in which each intermediate surfece
defines a convex surface adjacent the first primary major surface of the elongated
member.

11. A method as claimed in any of Claims 8 to 10 in which each intermediate
surface defines a concave surface adjacent the first secondary major surface.

12. A method as claimed in any of Claims 8 to 11 in which a portion of the die
adjacent a face thereof which is adapted for abutting the first primary major surface
of the elongated member is shaped to form one of the intermediate surfaces during
displacing of the portion of the first primary major surface inwardly into the elongated
member.

13. ‘A method as claimed in Claim 12 in which opposite portions of the die
adjacent the face thereof which is adapted for abutting the first primary major surface
are shaped to form the respective intermediate surfaces during displacing of the
portion of the first primary major surface inwardly into the elongated 'member.
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14. A method as claimed in any preceding claim in which the elongated element

» is parted off from the elongated member adjacent the tongue.

186. A method as claimed in preceding claim in which the elongated element wi-th
the tongue formed thereon is parted off from the elongated member.

16. A method as claimed in any preceding claim in which the elongated element
is parted off from the elongated member along a cut line extending along the tongue
intermediate the elongated element and the elongated member.

17. A method as claimed in Claim 16 in which the elongated element is parted off
from the elongated member along the cut line adjacent the elongated member.

18. A method as claimed in any preceding claim in which the elongated element
is parted off from the elongated member simultaneously during forming of the
undercut into the elongated member from the second primary major surface.

19. A method as claimed in any preceding claim in which the undercut is formed
in the elongated member from the second primary major surface by machining.

20. A method as claimed in Claim 19 in which the undercut is formed in the
elongated member from the second primary major surface thereof by a milling cutter.

21. A method as claimed in Claim 20 in which the milling cutter is adapted to
traverse along a path adjacent the location where the tongue is to be formed to form
the undercut in the elongated member from the second primary major surface.

22, A method as claimed in Claim 21 in which the milling cutter is adapted to
traverse along a path transversely across the elongated member to form the
undercut therein from the second primary major surface.

23. A method as claimed in any of Claims 20 to 22 in which the milling cuttér
comprises a parting off tool driven about a common rotational axis with the milling
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cutter, the diameter of the parting off tool being greater than the diameter of the

| milling cutter for parting off the elongated element from the elongated member

during forming of the undercut into the elongated member from the second primary
major surface. |

24. A method as claimed in any preceding claim in which the first and second
primary planes extend substantially parallel to each other.

25. A method as claimed in any preceding claim ih which the first secondary
major surface defines a first secondary plane.

26. A method as claimed in Claim 25 in which the first secondary plane extends
intermediate the first and second primary planes.

27. . A method as claimed in Claim 25 or 26 in which the first secondary plane is
spaced apart from the first primary plane. -

28. A method as claimed in any of Claims 25 to 27 in which the first secondary
plane extends substantially parallel to the first primary plane.

29. A method as claimed in any preceding claim in which the second secondary
major surface defines a second secondary plane. '

30. A method as claimed in Claim 29 in which the second secondary plane is
spaced apart from the second primary plane.

31. A method as claimed in Claim 29 or 30 in which the second secondary plane
extends intermediate the first and second primary planes.

32. A method as claimed in any of Claims 29 to 31 in which the first and second

'Secondary planes extend substantially parallel to each ot_her.v

33. A method as claimed in any of Claims 1 to 25 in which the first secondary
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plane defined by the first secondary major surface is inclined to the first primary
plane, '

34. A method as claimed in Claim 33 in which the first secondary plane defined
by the first secondary major surface is inclined to the first primary plane at an angle
in the range of 5° to 70°. '

35. A method as claimed in Claim 33 or 34 in which the first secondary plane
defined by the first secondary major surface is inclined to the first primary plane at
an angle in the range of 15° to 45°. '

36. A method as claimed in any of Claims 33 to 35 in which the first secondary
plane defined by the first secondary major surface is inclined to the first primary
plane at an angle of approximately 35°. '

37. A method as claimed in any preceding claim in which the thickness of the
tongue between the first and second secondary major surfaces lies in the range of
10% to 70% of the thickness of the elongated member adjacent the tongue.

38. A method as claimed in any preceding claim in which the thickness of the
tongue between the first and second secondary major surfaces lies in the range of
30% to 60% of the thickness of the elongated member adjacent the tongue.

39, Amethod as claimed in any preceding claim in which the thickness of the .

tongue between the first and second secondary major surfaces is in the order of
40% of the thickness of the elongated member adjacent the tongue.

40. A method as claimed in any preceding claim in which the tongue is formed to
extend longitudinally from the adjacent end of the elongated element.

41. A method as claimed in Claim 40 in-which the length of the tongue extending
in a longitudinal direction from the elongated element lies in the range of 8mm to
25mm. ‘
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42. A method as claimed in Claim 40 or 41in which the length'of the tongue
extending in a longitudinal direction from the elongated element lies in the range of
10mm to 18mm.

43. A method as claimed in any of Claims 42 to 44 in which the length of the
tongue extending in a longitudinal direction from the elongated element is
approximately 13mm.

44. . A method as claimed in any preceding claim in which the elongated member
comprises plastics material. ' _

45. A method as claimed in any preceding claim in which the elongated member
comprises an expanded plastics material, having an outer skin of an unexpanded
plastics'material defining the first major surface of the elongated member.

46. A method as claimed in Claim 45 in which the outer skin of unexpanded
plastics material extends around longitudinally extending side edges of the
elongated member between which the first and second primary major surfaces
extend.

47. A method as claimed in Claim 45 or 46 in which the outer skin of unexpanded
plastics material defines the first secondary major surface of the tongue.

48. A method as claimed in any of Claims 45 to 47 in which the outer skin of
unexpanded plastics material defines each intermediate surface through which the
first primary major surface of the elongated member transition to the first secondary
major surface of the tongue.

49. A method as claimed in any of Claims 45 to 48 in which the t’bngue
comprises a portion of the outer skin. '

50. A method as claimed in any of Claims 45 to 49 in which the outer skin of
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unexpanded plastics material is of thickness Iyihg in the range of 0.4mm to 2mm.

51. A method as claimed in any of Claims 45 to 50 in which the outer skin of

~unexpanded plastics material is of thickness lying in the range of 0.5mm to 1.2mm.

52. A method as claimed in any of Claims 45 to 51 in which the outer skin of
unexpanded plastics material is of thickness of approximately 0.6mm.

53. A method as claimed in any preceding claim in which the elongated member
is clamped between a pair of clamping jaws during displacing of the portioh ofthe
first primary surface of the elongated member inwardly into the elongated member to
form the first secondary major surface. |

54. A method as claimed in Claim 53 in which the elongated member is clamped
between the pair of clamping jaws during forming of the undercut in the elongated
member from the second primary major surface.

55. A rhéthod as ciaimed in any preceding claim in which the tongue forms one
of a pair of interengageable complementary formations, the other of the pair of

interengégeable complementary formations being located adjacent the end of the

~ elongated element opposite to the end thereof from which the tongue extends, the

interengageable complementary formations being configured on the elongated
element so that when the elongated element is joined end-to-end at its respective
ends to two other similar elongated elements, the tongue of the elongated element
engages the other interengageable complementary formation on the adjacent end of
one of the other similar elongated elements and the other interengageable
complementary formation of the elongated element éngages the tongue on the

adjacent end of the other one of the other similar elongated elements.

56. A method as claimed in Claim 55 in which the pair of interengageable
complementary formations of the elongated element is configured, so that when the
elongated element is joined end-to-end at its respecﬁve opposite ends to two similar

elongated elements, with the tongue and the other interengageable complementary
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formation of the elongated element engaging the other interengageable '

| complementary formation and the tongue, respectively, of the respectiv\e other

similar elongated elements, the first primary planes defined by the first primary major
surfaces of the respective elongated elements coincide.

57. A method as claimed in Claims 55 or 56 in which the pair of interengageable
complementary formations is configured on the elongated element, so that when the
elongated element is joined end-to-end at its respective opposite ends to two similar
elongated elements with the tongue and the other interengageable complementary
formation of the elongated element engaging the other complementary
interengageable formation and the tongue, respectively, of the respective other
similar elongated elements, the second primary planes defined by the second
primary major surfaces of the respective elongated elements coincide.

58. A method as claimed in any of Claim 55 to 57 in which the other
interengagéable complementary formation of the elongated element comprises a
groove extending into the elongated element from the end of the elongated element
opposite to the end thereof from which the tongue extends.

- 69. A method as claimed in Claim 58 in which the groove extends into the

elongated element and extends transversely thereof.

60. A method as claimed in Claim 58 or 59 in which the groove extends the width
of the elongated element.

61. A method as claimed in any of Claims 58 to 60 in which the groove is formed
in the elongated element prior to forming the tongue therein.

62. A method as claimed in any of Claims 55 to 57 in which the other
interengageable complementary formation of the elongated element comprises a
recess extending into the elongated element from the first primary major surface
thereof adjacent the end of the elongated element opposite to the end thereof from
which the tongue extends.
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63. A method as claimed in Claim 62 in which the recess extends transversely of
the elongated element. '

64. A method as claimed in Claim 62 or 63 in which the recess extends the width
of the elongated element.

65. A method as claimed in any of Claims 62 to 64 in which the recess is formed
in the elongated element prior to forming the tongue therein.

66. A method for sequentially producing a plurality of elongated elements from

an elongated member having opposite first and secohd primary major surfaces
defining respective first and second primary planes, each elongated element
terminating at its opposite ends in respectiVe ones of a pair of interengageable
complementary formations, so that when the elongated elements are in end-to-end
abutting engagement with each other the interengageable complementary
formations on adjacent ends of the elongated elements interengage with eéch other,
the 'method comprising forming a pair of the interengageable complementary (
formations on the elongated member intermediate the elongated member and a
portion of the elongated member to form the next to be formed elongated element,

so that when each elongated element is parted off from the elongated member, each

‘ elongated element comprises one of the pair of interengageable complementary

formations formed adjacent one end of the elongated element and the other one of
the pair of interengageable complementary formations formed adjacent the other
end of the elongated element.

67. A method as claimed in Claim 66 in which the pair of interengageable
complementary formations which are formed on the elongated member intermediate
the elongated member and the next to be formed elongated element are formed
adjacent each other.

68. A method as claimed in Claim 66 or 67 in which the next to be formed
elongated element is parted off from the elongated member adjacent the last to be
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formed of the pair of the nnterengageable complementary formatlons formed on the
elongated element

69. A method as claimed in any of ‘Claims 66 to 68 in which one of the
interengageable complementary formations of each pair of interengageable
complementary formations comprises a tongue extending longitudinally from the
elongated element, and the method vcomprises displacing a portion of the first
primary major surface of the elongated member out of the first primary plane
inwardly into the elongated member adjacent a location at which the tongue is to be
formed to form a first secondary major surface spaced apart from the first primary
plane, and forming an undercut in the elongated member from the second primary
major sufface adjacent the location at which the tongue is to be formed to a depth
from the second primary major surface to form a second secondary major surface
spaced apart from the first secondary major surface with the tongue defined between
the first and second secondary major surfaces.

70. A method as claimed in Claim 69 in which the tongue extends the width of
the elongated member. '

71. A method as claimed in Claim 69 or 70 in which the tongue extends
transversely across the elongated member.

72. A method as claimed in any of Claims 69 to 71 in which the elongated

member defines a longitudinally extending central axis, and the tongue extends
perpendicularly to the central axis of the elongated member.

73. A method as claimed in any of Claims 69 to 72 in which the portion of the first
primary major surface of the elongated member which is displaced inwardly into the .
elongated member is displaced by a die of a press tool.

74. A metnod as claimed in Claim 73 in which the elongated memberis

advanced through the die along a path of advance, and the die comprises an

elongated die extending transversely of the path of advance.



WO 2012/140638 PCT/IE2012/000019

10

15

20

25

30

66

75. A method as claimed in Claim 74 in which the die is urged into engagement
with the first primary major surface of the elongated member to form an indent in the
first primary major surface of the elongated member extending transvérsely thereof
for displacing the portion of the first major surface inwardiy into the elongated
member.

76. A method as claimed in Claim 75 in which the second primary majbr surface
of the elongated member is supported on an anvil of the press tool so that during
forming of the indent in the first primary major surface, a portion of the second '
primary major surface aligned with the indent in the first primary major surface is
displaced outwardly of the elongated member through the second primary plane.

77. A method as claimed in any Claim 75 or 76 in which the first primary major
surface of the elongated member transitions to the indent through an intermediate
surface on at least one end of the indent.

78. A method as claimed in Claim 77 in which the first primary major surface of
the elongated member transitions to the indent at both ends thereof through '

respective intermediate surfaces.

79. A method as claimed in Claim 77 or 78 in which each intermediate surface
defines a convex surface adjacent the first secondary major surface formed by the
indent. '

80. © A method as claimed in any of Claims 77 to 79 in which each intermediate
surface defines a concave surface adjacent the first secondary major surface formed
by the indent.

81. A method as claimed in any of Claims 77 to 80 in which a portion of the die
adjacent a féce thereof which is adapted for forming the indent in the first primary
major surface is shaped to form at least one of the intermediate surfaces during
forming of the indent in the first primary major surface of the elongated member.
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82. ' Amethod as claimed in any of Claims 77 to 81 in which opposite portions of
the die adjacent a face thereof which is adapted for forming the indeht in the first
primary major surface are shaped to form the respective intermediate surfaces
during forming of the indent in the first primary major surface of the elongated
member.

83. A method as claimed in any of Claims 77 to 82 in which the next to be formed
elongated element is parted off from the elongated member adjacent the indent.

84. A method as claimed in any of Claims 77 to 83 in which the next to be formed
élongated element is parted off from the elongated member along a cutline
extending along the indent intermediate the next to be formed elongated element
and the elongated member.

85. A method as claimed in Claim 84 in which the next to be formed elbngated
element is parted off from the elongated member along the cut line adjacent the
intermediate which is adjacent the elongated member, so that the tongue formed by

the just formed indent forms the tongue of the elongated element being parted off

from the elongated member.

86. A method as claimed in Ciaims 691t0 85in which the next to be formed
elongated element is parted off from the elongated member simultaneously during
forming of the undercut in the elongated member from the second primary major
surface. | ‘

87. A method as claimed in any of Claims69 to 86 in which the undercut is
formed in the elongated member from the second primary major surface by

machining.

88. A method as claimed in Claim 87 in which the undercut is formed in the

. elongated member from the second primafy major surface thereof by a first milling

cutter.
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89. A method as claimed in Claim 88 in which the first milling cutter is traversed
along a path extending transversely of the path of advance of the elongated member
to form the undercut in the elongated member from the second primary major
surface thereof.

90. A method as claimed in Claim 88 or 89 in which the first milling cutter
comprises a parting off tool being driven about a common rotational axis with the first
milling cutter, the diameter of the parting off tool being greater than the diameter of

" the first milling cutter for parting off the next to be formed elongated element from the

elongated member during forming of the undercut into the elongated member to form
the second secondary major surface of the tongue of the elongated element being
parted off. '

91. A method as claimed in ahy of Claims 69 to 90 in which the indent is formed
in the elongated member prior to forming the undercut therein.

92. - A method as claimed in any of Claims 69 to 91 in which the elongated
member comprises plastics material.

93. A method as claimed in any Claims 69 to 92 in which the elongated‘r'ne_mber
comprises an expanded plastics material, having an outer skin of an unexpanded
plastics material defining the first primary major surface of the elongated member.

94. - A method as claimed in Claim 93 in which the outer skin of unexpanded
plastics material extends around longitudinally extending side edges of the
elongated member between which the first and second primary major surfaces
extend.

95. A method as claimed in Claim 93 or 94 in which the skin of unexpanded
plastics material defines the first secondary major surface of the tongue.

96. A method as claimed in any of Claims 93 to 95 in which the outer skin of



WO 2012/140638 PCT/IE2012/000019

10

15

20

25

30

69

unexpanded plastics material defines the intermediate surfaces through which the
first primary major surface of the elongated member transition to the ﬂrSt secondary
major surface of the tongue.

97. A method as claimed in any of Claims 93 to 96 in which the outer skin of
unexpanded plastics material is of thickness lying in the range of 0.4mm to 2mm.

98. A method as claimed in any of Claims 93 to 97 in which the outer skin of
unexpanded plastics material is of thickness lying in the range of 0.5mm to 1.2mm.

99. A method as claimed in any of Claims 93 to 98 in which the outer skin of
unexpanded plastics material is of thickness in the order of 0.6mm.

100. A method as claimed in any of Claims 93 to 99 in which the tongues are
formed in the elongated member so that the tongue of each elongated element
comprises a portion of the outer skin.

101. A method as claimed in any of Claims 69 to 100 in which the tongues are
formed in the elongated member so that the tongue of each elongated element

extends |ongitudinal|y from the corresponding end of the elongated element.

102. A method as claimed in Claim 101 in which the tdngues are formed in the
elongated member so that the length of the tongue extending in a longitudinal
direction from the corresponding end of each elongated element lies in the range of
Bmm'to 25mm. | |

103. A method as claimed in Claim 101 to 102 in which the tongues are formed in
the elongated member so that the length of the tongue extending in a longitudinal
direction from the corresponding end of each elongated element lies in the range of
10mm to 18mm.

104. A method as claimed in any of Claims 101 to 103 in which the tongues are
formed in the elongated member so that the length of the tongue extending in a
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longitudinal direction from the corresponding end of each elbngated element is
apprqximately 13mm. '

105. A method as claimed in any of Claifns 69 to 104 in which the tongues are
forfned in the elongated member so that the thickness of the tongue of each
elongated element between the first and second secondary major surfaces lies in the
range of 10% to 70% of the thickness of the elongated member adjacent the tongue.

106. A method as claimed in any of Claims 69 to 105 in which the tongues are
formed in the elongated member so that the thickness of the tongue of each
elongated element between the first and second secondary major surfaces lies in the
range of 30% to 60% of the thickness of the elongated member adjacent the tongue.

107. A method as claimed in any of Claims 69 to 106 in which the tongues are

formed in the elongated member so that the thickness of the tongue of each
elongated element between the first and second secondary major surfaces is in the

- order of 40% of the thickness of the elongated member adjacent the tongue.

108. A method as claimed in any of Claims 69 to 107 in which the first secondary

major surface defines a first secondary plane.

109. A method as claimed in Claim 108 in which the first secondary plane is
spaced apart from the first primary plane.

110. A method as claimed in Claim 108 or 109 in which the first secondary plane
extends intermediate the first and second primary planes.

111. A method as claimed in any of Claims 108 to 110 in which the first secondary
plane extends substantially parallel to the first primary plane.

112. A method as claimed in any of Claims 108 to 111 in which the second
secondary major surface defines a second secondary plane.
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113. A method as claimed in Claim 112 in which the second secondary.plane is
spaced apart from the second primary plane.

114. A method as claimed in Claim 112 or 113 in which the second secondary
plane extends intermediate the first and second primary planes.

115. A method as claimed in Claims 112 to 114 in which the first and second
secondary planes extend substantially parallel to each other.

116. A method as claimed in any of Claims 69 to 115 in which the first and second
primary planes extend substantially parallel to each other.

117. A method as claimed in any of Claims 66 to 116 in which the other one of the
interengageable complementary formations of each pair of interengageable
complementary formations comprises a groove extending into the corresponding
elongated element from the other end thereof.

118. A method as claimed in Claim 117 in which each groove is formed in the

elongated member subsequent to parting off the just formed elongated element, so
that each groove formed in the elongated member forms the groove of the next to be
formed elongated element.

119. A method as claimed in Claim 117 or 118 in which each groove is formed in
the elongated member to extend substantially transversely across the elongated
member. '

- 120. A method as claimed in any of Claims 117 to 119 in which each groove is

formed in the elongated member to extend substantially perpendicularly relative to
the main central axis of the elongated member.

121. A method as claimed in any of Claims 117 to 121 in which each groove is
formed in the elongated member to extend into the elongated member in a
longitudinal direction to a depth lying in the range of 8mm to 25mm.
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122. A method as claimed in any of Claims 117 to 121 in which each groove is
formed in the elongated member to extend into the elongated member in a
longitudinal direction to a depth of approximately 15mm.

123. A method as claimed in any of Claims 117 to 122 in which the width of each
groove lies in the range of 10% to 70% of the thickness of the elongated member
adjacent the groove.

124. A method as claimed in any of Claims 117 to 123 in which the width of each
groove is approximately 45% of the thickness of the elongated member adjacent the
groove,

125. A method as claimed in any of Claims 117 to 124 in which each groove
extends the width of the elongated member.

126. A method as claimed in any of Claims 117 to 125 in which each groove is
formed in the elongated member adjacent the corresponding intermediate surface of.
the corresponding indent, so that the intermediate surface extends from the first

~ primary major surface substantially to the groove.

127. A method as claimed in Claim 126 in which the intermediaté surface extends

to the corresponding groove.

128. A method as claimed in any of Claims 117 to 127 in which each groove is
formed by a second milling cutter.

129. A method as claimed in Claim 128 in which the second milling cutter for
forming the grooves is adapted to traverse along a path extending transversely of
the path of advance of the elongated member for forming each groove in the
elongated member.

130. A method as claimed in any of Claims 69 to 116 in which the other one of the
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interengageable compléme_ntary formations of each pair of the interengageable
complementary formations comprises a recess extending into the first primary major
surface of the corresponding elongated element. '

131. A method as claimed in Claim 130 in which the recess in each elongated
element is configured to be overlapped by the tongue of an adjacent elongated
element in end-to-end abutting relationship therewith.

132. A method as claimed in Claim 130 or 131 in which each recess is formed in
the elongated member to extend inwardly into the corresponding elongated element
from the corresponding end thereof. '

133. A method as claimed in any of Claims.130 to 132 in which each recess
formed in the elongated member extends transversely across the elongated
member.

134. A method as claimed in any of Claims 130 to 133 in which each recess
formed in the elongated member extends substantially perpendicularly to the centre
line of the elongated member.

135. A method as claimed in any of Claims 130 to 134 in which each receés is
formed by a portion of a corresponding one of the indents formed in the first primary
major surface of the elongated member.

136. A method as claimed in Claim 135 in which each indent formed in the first
primary major surface of the elongated member is stepped and forms a ste'p
extending transversely across the elongated member, the portion of the stepped

‘indent which is of greatest depth from the first primary plane being provided to form

one of the recesses, and the other portion of the indent forming one of the tongues.

-137. A method as claimed in Claim 136 in which each elongated element is parted

off from the elongated member adjacent the step in the corresponding stepped
indent, so that the tongue formed by the stepped indent forms the tongue of the just
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parted off elongated element and the recess formed by the stepped indent forms the -
recess of the next to be formed elongated element. ' '

138. A method as claimed in Claim 136 or 137 in which\the face of the die
adapted to form the indent is adapted to form the stepped indent.

139. A method as claimed in any of Claims 130 to 138 in which the first secondary
major surface of the tongue inclines inwardly from the first primary plane defined by
the first primary major surface of the elongated member.

140. A method as claimed in any of Claims 130 to 139 in which the first secondary
major surface of the tongue inclines inwardly from the first primary plane defined by
the first primary major surface of the elongated member at an angle in the range of
15° to 70°.

141. A method as claimed in any of Claims 130 to 140 in which the first secondary
major surface of the tongue inclines inwardly from the first primary plane defined by
the first primary major surface of the elongated member at an angle in the range of
25° to 50°.

142. A method as claimed in any of Claims 130 to 141 in which the first secondary
major surface of the tongue inclines inwardly from the first primary plane defined by
the first primary major surface of the elongated member at an angle of approximately
45°, ‘

143. A method as claimed in any of Claims 69 to 142 in which the elongated
member is clamped between a pair of clamping jaws during formation of each indent
in the first primary surface of the elongated member.

144. A method as claimed in Claim 143 in which the elongated member is
clamped between the pair of clamping jaws during formation of each undercut in the
elongated member from the second primary major surface thereof. -
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145. A method as claimed in Claim 143 or 144 in which the die is located within
one of the clamping jaws, and the elongated member is advanced along the path of
advance through the clamping jaws after each indent into the first primary major
surface of the elongated member has been formed, and is re-clamped between the
clamping jaws with the just formed indent in the first primary major surface located
externally of the clamping jaws, but adjacent thereto.

146. A method as claimed in Claim 145 in which the undercut is formed in the
elongated member from the second secondary major surface while the elongated
member is clamped between the clamping jaws with the indent in the first primary
major surface located externally of the clamping jaws but adjacent thereto.

147. A method as cléimed in Claim 145 or 146 in which' the elongated element is
parted off from the elongated member while the elongated member is clamped
between the clamping jaws with the indent in the first primary major surface located
externally of the clamping jaws but adjacent thereto.

148. A method as claimed in Claim 147 in which the elongated member i.s
advanced through the clamping jaws along the path of advance after the just formed
elongated element has been parted off to form the next elongated element.

149. = A method é_s claimed in any of Claims 66 to 148 in which the intérengageable
complementary formations are configured on the elongated elements so that when
the elongated elements are joined end-to-end with adjacent ones of the
interengageable complementary formations of adjacent ones of the elongated
elements interengaged, the first primary planes defined by the first primary major -
surfaces of the respective elongated elements coincide.

150. . A method as claimed in any of Claims 66 to 149 in which the interengageable
complementary formations are configured‘on the elongated element so that when
the elongated elements are joined end-to-end with adjacent ones of the
interengageable complementary formations of adjacent ones of the elongated
elements interengaged, the second primary planes defined by the second primary
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major surfaces of the respective elongated elements coincide.

151. A method as claimed in any of Claims 66 to 150 in which each elongated
element comprises a cladding plank. ‘

152. A method for sequentially forming a plurality of elongated elements from an
elongated member having opposite first and second primary major surfaces defining
respective first and second primary planes, each elongated element terminating in its
opposite ends in respective similar coupling means, each coupling means being
adapted to engage a connecting means for coupling a pair of the elongated
elements in end-to-end relationship, the coupling means of two elongated elements
being formed édjacent each other in the elongated member, and each elohgated
element being parted off from the elongated member intermediate the corresponding
adjacent coupling means. '

153. ~ A method as claimed in Claim 152 in which the coupling means of the
respective elongated elements are simuitaneously formed adjacent each other in the
elongated member. |

154. A method as claimed in Claim 152 or 153 in which each coupling means
comprises a tongue extending from the corresponding end of the elongated element.

155. A method as claimed in Claim 154 in which the tongues of each pair of
adjacently formed coupling means are formed by forming an indent in the first
primary major surface of the elongated member extending transversely of the
elongated member to form a first secondary major surface spaced apart inwardly
from the first primary plane, and forming an undercut in the elongated member from
the second primary major surface thereof to form a second secondary major surface

- spaced apart inwardly from the second primary plane, the first and second

secondary major surfaces defining the respective tongues therebetween.

156. A method as claimed in Ciaim 155 in which the indent in the first primary
major surface of the elongated member is formed by a die of a press tool.
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157. A method as claimed in Claim 156 in which the second primary major surface
of the elongated member is supported on an anvil of the press tool s0 that during
formation of the indent in the first primary major surface of the elongated member, a
portion of _thé second primary major surface aligned with the indent in the first
primary major surface is displaced outwardly of the elongated member through the
second primary plane. |

158. A method as claimed in any of Claims 155 to 157 in which the first primary
major surface of the elongated member transitions to the first secondary major
surface formed by the indent through an intermediate surface on at least one end of
the indent. o ’

159. A method as claimed in Claim 158 in which the first primary major surface of
the elongated member transntlons to the first secondary major surface at both ends
of the indent through respectlve intermediate surfaces.

160. A method as claimed in Claim 158 or 159 in which each intermediate surface
defines a convex surface adjacent the first primary major surface of the elongated

member.

161. A method as claimed in any of Claims 158 to 160 in which each inférmediate
surface defines a concave surface adjacent the first secondary major surface.

162. A method as claimed in any of Claims 158 to 161 in which a portion of the die
adjacent a face thereof which is adapted to form the indent into the first primary
major surface of the elongated member is shaped to form at least one of the
intermediate surfaces during forming of the indent into the first primary major surface
of the elongated member. '

163. A method as claimed in Claim 162 in which the portion of the die adjacent the
face which is adapted to form the indent into the first primary major surface of the

‘elongated member is shaped to form each of the intermediate surfaces during
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forming of the indent.

164. A method as claimed in any of Claims 155 to 163 in which each elongated
element is parted off from the elongated member adjacent the corresponding indent.

165. A method as claimed in any of Claims 155 to 164 in which each elongated
element is parted off from the elongated member along a cut line extending along

. the indent intermediate the elongated element being parted off and the elongated

member to form respective tongues with one of the respective tongues forming one
of the tongues of the elongated element being parted off and the other of the
respective tongues forming one of the tongues of the next to be formed elongated
elements. ' ' |

166. A method as claimed in any of Claims 155 to 164 in which each eIonQated
element is parted off from the elongated member simultaneously during forming of
the undercut in the elongated member from the second primary major surface

‘thereof.

167. A method as claimed in any preceding claim in which each undercut is
formed in the elongated member from the' second primary major surface by
machining. ‘

168. A method as claimed in Claim 167 in which each undercut is formed in the
elongated member from the second primary major surface by a first milling cutter.

169. A method as claimed in Claim 168 in which the first milling cutter is adapted
to traverse along a path extending transversely of the elongated member for forming
the undercut.

170. A method as claimed in Claim 168 or 169 in which the first milling cutter
comprises a parting off tool, both being driven about a common rotational axis, the
diameter of the parting off tool being greater than the diameter of the first milling
cutter for parting off each elongated element from the elongated member during
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forming of the undercut in the elongated member from the second primary major -
surface thereof.

171. A method as claimed in any of Claims 154 to 170 in which the tongues are
formed in the elongated member so that the tongues extend transversely across
each elongated element and extend longitudinally from the respective ends thereof.

172. A method as claimed in any of Claims 152 to 171 in which the elongated
member comprises plastics material.

173. A method as claimed in any of Claims 152 to 172 in which the elongated
member comprises an expanded plastics material, having an outer skin of an
unexpanded plastics material defining the first major surface of the elongated
member. '

174. A method as claimed in Claim 173 in which the outer skin of unexpanded
plastics material extends around longitudinally extending side edges of the
elongated member between which the first and second priméry major surfaces
extend.

175. A method as claimed in Claim 173 or 174 in which the outer skin of
unexpanded plastics material defines the first secondary major surface of the
tongues.

176. A method as claimed in any of Claims 173 to 175 in which the outer skin of
unexpanded plastics material defines the intermediate surfaces through which the
first primary major surface of the elongated member transitions to the first secondary
major surface of the tongues.

177. A method as claimed in any of Claims 173 to 176 in which each tongue
comprises a portion of the unexpanded outer skin. '

178. A method as claimed in Claim 152 or 153 in which each coupling means
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comprises a groove extending into the corresponding end of the elongated element
from the end thereof.

179. A method as claimed in Claim 178 in which an indent is into the first primary
major surface of the elongated member extending transversely across the elongated
member, the indent being formed with intermediate surfaces extending from the first
primary major surface of the elongated member into the indent.

180. A method as claimed in Claim 179 in which each elongated element is parted
off from the elongated member by removing the corresponding indented portion, and
a pair of the grooves are simultaneously formed, one of the pair of simultaneously
formed grooves being formed in the elongated member and the other one of the pair
of simultaneously formed grooves being formed in the adjacent end of the just parted
off elongated element.

181. A method as claimed in Claim 179 or 180 in which each indent into the first
primary major surface of the elongated member is formed by a die of a press tool.

182. A method as claimed in any of Claims 179 to 181 in which each indented
portion of the elongated member from the first primary major surface is removed by
machining. '

183. A method as claimed in Claim 182 in which each indented portion of the
elongated member from the first primary major surface thereof is removed by a first

milling cutter.

184. A method as claimed in Claim 183 in which the first milling cutter is adapted
to traverse along a path extending transversely across the elongated member.

185. A method as claimed in any of Claims 179 to 184 in which the simultaneously
formed grooves are formed by a'second milling cutter.

186. A method as claimed in Claim 185 in which the second milling cutter for
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simultaneously forming the grooves is adapted to traverse along a path extending
transversely of the elongated member.

187. A method as claimed in any of Claims 178 to 186 in which each groove
extends transversely across the corresponding end of the corresponding elongated
element.

188. A method as claimed in any of Claims 178 to 187 in which each groove
extends perpendicularly to the centre line of the corresponding elongated element.

189. A method as claimed in any of Claims 1.78 to 188 in which éach groove is
formed extending into the end of the corresponding one of the elongated element or
the elongated member adjacent the radiused portion which extends from the
adjacent portion of the first primary major surface.

'190. A method as claimed in any of Claims 178 to 189 in which each just parted

off elongated‘ element is clamped spaced apart from the elongated member with
adjacent ends of the just parted off elongated element and the elongated member
facing each other during simultaneous forming of the grooves in the facing ends of

the elongated element and the elongated member.

191. A method as claimed in any of Claims 178 to 190 in which the elongated
element is clamped during formation of the indent.

192. A method as claimed in any of Claims 179 to 191 in which the portion of the
elongated member adjacent the indent is removed for parting off the next to be
formed of the elongated elements from the elongated member so that as the next to
be formed elongated element is being parted off, the first end thereof is formed, and
the second end of the elongated element to be subsequently formed is formed.

193. A method as claimed in any of Claims 152 to 192 in which the elbngated
element comprises a cladding plank. '
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194. A method as claimed in any of Claims 152 to 193 in which the elongated
element comprises a lap plank.

195. An elongated element formed by the method as claimed in any of Claims 1 to
65.

196. An elongated element formed by the method as claimed in any of Claims 66
to 151. '

197. An elongated element formed by the method as claimed in any of Claims 152
to 194. '

198. An elongated element extending longitudinally between spaced apart first
and second ends and defining a first primary major surface, the first and second -
ends terminating in respective ones of a pair of interengageable complementary
formations, so that when a plurality of the elongated elements are joined in end-to-
end relationship, the interengageable complementary formations on the respective
first and second ends of adjacent ones of the elongated elements intérengage, the

- elongated element comprising an outer skin defining the first primary major surface

-of the elongated element, one of the interengageable complementary formations

comprising a tongue extending longitudinally from the first end of the elongated
element, the tongue comprising a portion of the outer skin with the outer skin
defining a first secondary major surface of the tongue, the outer skin defining an
intermediate surface through which the first primary major surface of the elongated
element transitions to the first secondary major surface of the tongue.

199. An elongated element as claimed in Claim 198 in which the tongue extends
transversely of the elongated element.

200.  An elongated element as claimed in Claim 198 or 199 in which the tongue
extends substantially the width of the elongated element.

201. An elongated element as claimed in any of Claims 198 to 200 in which the
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other of the pair of interengageéble complementary formations comprises a groove

extending into the second end of the elongated element, the outer skin of the
elongated element defining an intermediate surface extending from the first primary
major surface of the elongated element substantially to the groove.

202. An elongated element as claimed in Claim 201 in which the intermediate
surface extends from the first primary major surface of the elongated element to the
groove.

203. An elongated element as claimed in Claim 201 or 202 in which the portion of
the outer skin defining the intermediate surface extending from the first primary
rmajor surface substantially to the groove conceals a core material of the elongated
element.

204.  An elongated element as claimed in any of Claims 201 to 203 in which the
groove extends transversely of the elongated element.

205. An elongated element as claimed in any of Claims 201 to 204 in'v_vhich the
groove extends substantially the width of the elongated element.

206. An elongated element as claimed in any of Claims 198 to 200 in which the
other one of the interengageable complementary formations comprises a recess
formed in the first primary major surface of the elongated element adjacent the
second end thereof, the outer skin of the elongated element defining an abutment
surface of the recess for abutting an underside of the tongue of an adjacent
elongated element. '

207. An elongated element as claimed in Claim 206 in which the outer skin
defines an intermediate surface through which the first primary major surface of the
elongated element transitions to the abutment surface of the recess..

208. An elongated element as claimed in Claim 206 or 207 in which the recess
extends transversely of the elongated element.
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209. An elongated element as claimed in any of Claims 206 to 208 in which the
recess extends substantially the width of the elongated element.

210. An elongated element as claimed in any of Claims 198 to 209 in which each
intermediate surface defines a radiused surface.

211.  An elongated element as claimed in any of Claims 198 to 210 in which each
intermediate surface defines a convex radiused surface. '

212.  An elongated element as claimed in any of Claims 198 to 210 in which each
intermediate surface defines a concave radiused surface.

213.  An elongated element as claimed in any of Claims 198 to 212 in which the
elongated element comprises a cladding plank.

214. An elongated element as claimed in any of Claims 198 to 213 in which the
elongated element comprises a lap plank.

215. An elongated element extending longitudinally between spacéd a'pvart first
and second ends and defining a first primary major suffa_ce, the first-and second
énds‘ terminating in respective similar coupling means engageable with respective
connecting means for coupling the elongated element to respective adjacent similar
elongated elements in end-to-end relationship, the elongated element comprising an
outer skin defining the first major surface of the elongated elements, each coupling
means comprising a tongue extending longitudinally from the corresponding end of
the élongated element, each tongue comprising a portion of the outer skin, so that
the outer skin defines a first secondary major surface of each tongue, the outer skin
defining respective intermediate surfaces through which the first primary major
surface of the elongated element transitions to the first secondary major surfaces of
the tongues. '

216. An elongated element as claimed in Claim 215 in which each tongue extends
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transversely of the elongated element.

217. An elongated element as claimed in Claim 215 or 216 in which each tongue
extends substantially the width of the elongated element.

218. An elongated element as claimed in any of Ciaims 215 to 217 in which each
intermediate surface defines a radiused surface.

219. An elongated element as claimed in any of Claims 215 to 218 in which each
intermediate surface defines a convex radiused surface.

220. An elongated element as claimed in any of Claims 215 to 218 in which each
intermediate surface defines a concave radiused surface.

221. An assembly comprising at least one elongated element as claimed in any of

Claims 215 to 220, and at least one connecting means for connecting the elongated
element to an adjacent elongated element in end-to-end relationship, the connecting
means having a pair of grooves facing in respective opposite directions, the grooves
being adapted to engage the tongues of the adjacent elongated eiements.

222. An assembly as claimed in Claim 221 in which each connecting means
extends substantially the width of the elongated element.

223. An elongated element extending longitudinally between spaced apart first
and second ends and defining a first primary major surface, the first and second
ends terrhinating in respective similar coupling means engageable with a connecting
means for coupling the elongated element in end-to-end relationship with adjacent
similar elongated elements, the elongated element comprising an outer skin defining
the first primary major surface of the elongated element, each coupling means
comprising a groove extending longitudinally into the elongated element from the
corresponding one of the first and second ends thereof, the outer skin defining
respective intermediate surfaces extending from the first primary major surface of
the elongated element substantially to.the grooves.
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224. An elongated element as claimed in Claim 223 in which each intermediate
surface extends from the first major surface of the elongated element to the
corresponding groove. '

225. An elongated element as claimed in Claim 223 or 224 in which the portion of
the outer skin defining each intermediate surface extending from the first primary
major surface substantially to the corresponding groove conceals a core material of
the elongated element. '

226. An elongated element as claimed in any of Claims 223 to 225 in which each
groove extends transversely of the elongated element.

227.  An elongated element as claimed in any of Claims 223 to 226 in which each
groove extends substantially the width of the elongated element.

228. An elongated element as claimed in any of Claims 223 to 227 in which each
intermediate surface defines a radiused surface.

229. An elongated element as claimed in any of Claims 223 to 228 in which each

intermediate surface defines a convex radiused surface.

230. An elongated element as claimed in any of Claims 223 to 228 in which each
intermediate surface defines a concave radiused surface.

231.  An assembly comprising at least one elongated element as claimed in any of
Claims 223 to 230, and at least one connecting means for connecting the elongated
element to an adjacent elongated element in end-to-end relationship, the connecting
means comprising a pair of tongues extending in respective opposite directions for
engaging the grooves of the first and second ends of a pair of adjacent elongated

elements.

232. An assembly as claimed in Claim 231 in which the connecting element -
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extends substantially the width of the elongated element.

233. Apparatus\ for forming an elongated element from an elongated member, the

apparatus comprising a clamping means for clamping the elongated member, a die
co-operable with the clamping means for displacing a portion of a first pfimary major
surface of the elongated member out of a first primary plane defined by the first
primary major surface inwardly into the elongated member to define a first secondary
major surface of a tongUe, a means for removing material from the elongated
member adjacent a second primary major surface thereof for defining a second
secondary major surface of the tongue, and a 'parting off means for parting off the
elongated element from the elongated member.

234. | Apparatus as claimed in Claim 233 in which the die is adapted to form an
indent into the first primary major surface of the elongated member to displace the

portion of the first primary major surface to form the first secondary major surface.

235. Apparatus as claimed in Claim 233 or 234 in which the means for removing

~ the material from the elongated member com'prises a first milling cutter.

236. Apparatus as claimed in' Claim 235 in which the parting means comprises a
cutting disc of the first milling cutter. .

237.  Apparatus as claimed in Claim 236 in which the cutting disc of the first milling
cutter is adapted to simultaneously part the elongated element from the elongated
member during removal of the material from the elongated member for defining the
second secondary major surface of the tongue.

| 238. Apparatus as claimed in any of Claims 233 to 237 in which a second milling

cutter is provided for forming a groove in the elongated element in an end thereof

- opposite to the end adjacent which‘the' tongue is formed.

239. Apparatus as claimed in Claim 238 in which the second Milling cutter is
adapted for forming the groove in the elongated member prior to forming the tongue
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in the elongated member of the next to be formed elongated element.
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