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(54) A PURLIN, A ROOFING STRUCTURE AND A METHOD OF FORMING A ROOFING STRUCTURE

(57) A purlin comprising an elongate member which
forms a profile having two opposing sides and an inter-
mediate body portion. The intermediate body portion has
formed therein a series of apertures for attaching the pur-
lin to another purlin or to a cleat for securing the purlin
to a roofing structure. The series of apertures formed
therein include four apertures arranged in a rectangular
pattern and with one of the apertures being in the form
of a slot. Three apertures are dimensioned to be smaller
than both the head of a bolt and the nut of a bolt, both of
a given size, so that the purlin can be secured to another
purlin or to a cleat by passing said bolt through a respec-
tive one of the apertures and securing said nut in place.
The aperture in the form of a slot is dimensioned to be

larger than both the head of said bolt and the nut of said
bolt so that both the head and the nut of said bolt of a
given size passes through the slot. A roofing structure
comprising at least two such purlins is also disclosed. A
method of forming a roofing structure comprises the
steps of:
(a) providing a cleat;
(b) providing a first purlin of the invention;
(c) securing the first purlin to the cleat using a by a nut
and bolt;
(d) providing a second purlin of the invention;
(e) overlapping the second purlin and the first purlin so
that the nut and/or bolt passes through the aperture in
the form of a slot defined in the second purlin.
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Description

Field of the Invention

[0001] The present invention relates to a purlin, a roof-
ing structure or roofing assembly and a method of forming
or assembling a roofing structure or roofing assembly.

Background to the Invention

[0002] Often times a roofing structure is assembled on
site. Typically these roofing structures are supported by
uprights or walls. A truss and/or rafter may or may not
be provided.
[0003] Purlins are often provided to support the roofing
elements. The purlins typically run longitudinally along
the roofing structure. Purlins can also run transversely
across a roofing structure. Typically, the purlins provide
sufficient support to allow roof covering elements to be
applied and held in place. For example the roofing cov-
ering elements may be roofing panels.
[0004] An issue that arises is that depending on the
location on the roofing structure, a different means of
attachment, or a different orientation of a roofing element
may be required. This may require different parts to be
assembled together or indeed the same parts to be as-
sembled differently.
[0005] For example with purlins, they are often over-
lapped to be assembled together, and they are often at-
tached to a purlin securing bracket or cleat which fixes
the purlin to an upright or roofing structural element such
as a rafter. To allow for such different attachment points
in the construction of a roof often times different purlins
are provided to allow for different fixing in place.
[0006] Also sometimes a cleat has a central gusset (for
reinforcement) and this can interfere with assembly.
[0007] It is desirable to simplify the process of assem-
bling a roofing structure and the present invention which
related to a purlin, a roofing structure and a method of
forming a roofing structure.

Summary of the Invention

[0008] In one aspect the present invention provides a
purlin comprising an elongate member which has a lon-
gitudinal axis and which forms a profile having two op-
posing sides (each opposing side may be in the form of
a flange) on opposite sides of the longitudinal axis and
an intermediate body portion (often called the web) run-
ning between the opposing sides,

the intermediate body portion having formed therein
two apertures for attaching the purlin to another pur-
lin, or for attaching the purlin to a cleat for securing
the purlin to a roofing structure, wherein a first aper-
ture is larger than the second aperture;
and the two apertures are positioned on opposite
sides of, and substantially equidistant from, the lon-

gitudinal axis and the at least two apertures are both
positioned on a first transverse axis which is perpen-
dicular to the longitudinal axis.

[0009] Such purlin allows for ease of assembly. For
example, the first larger hole may be utilised to prevent
a fastening member for a first purlin interfering with mat-
ing with a second purlin.
[0010] Desirably the first larger aperture is dimen-
sioned to be larger than: the head of a fastener; a securing
nut for a fastener; or both. This means that if a fastener
is in place the first larger hole in a second purlin can allow
a possible interfering part of the fastener to pass through
it. This allows for close mating fit of two purlins.
[0011] Desirably the second aperture is dimensioned
to be smaller than: the head of a fastener; a securing nut
for a fastener; or both. This means that when connecting
purlins of the invention with a plurality of the same fas-
tener the different apertures allow for securing of a first
purlin by inserting the fastener into the second aperture
and using the head and/or nut of the fastener to secure
it in place. Additionally a second like purlin can be mated
to the first purlin as the first larger aperture of the second
purlin can allow the head and/or nut of the fastener to
pass through thus allowing a close fitting.
[0012] Typically in such arrangements the purlins are
close-fitting to each other.
[0013] The fastener may be a screw fastener with a
screw head, for example a self-tapping screw; or a nut
and bolt fastener with a bolt head and a nut.
[0014] Desirably the first larger aperture is in the form
of a slot, for example in the form of an oblong circle.
[0015] Desirably the aperture pattern in the cleat
matches the aperture pattern of the purlin. However it is
desirable that none of the apertures in the cleat is dimen-
sioned to be larger than: the head of a fastener; a securing
nut for a fastener; or both.
[0016] For example the first and second apertures of
the purlin may be positioned to align with respective ap-
ertures in a cleat.
[0017] Desirably the intermediate body portion has
formed therein two further apertures for attaching the pur-
lin to another purlin, or for attaching the purlin to a cleat
for securing the purlin to a roofing structure, wherein said
two further apertures are positioned on opposite sides of
and substantially equidistant from the longitudinal axis
and wherein the two further apertures are both positioned
on a second transverse axis which is perpendicular to
the longitudinal axis but the second transverse axis is
spaced apart from the first transverse axis.
[0018] This allows for a configuration where three ap-
ertures (other than the first larger aperture) can be utilised
to fix a purlin to a cleat and/or another purlin. This can
be done with a series of fasteners of the same dimen-
sions.
[0019] Desirably the two further apertures are dimen-
sioned to be smaller than: the head of a fastener; a se-
curing nut for a fastener; or both.
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[0020] Suitably the first larger aperture, the second ap-
erture and the further two apertures are arranged in a
trapezoidal pattern with the apertures positioned at the
corners of a trapezoid shape. In this arrangement they
are symmetrically positioned with respect to the longitu-
dinal axis of symmetry.
[0021] The trapezoidal pattern is desirably a rectangu-
lar pattern. This is a simple arrangement for allowing pur-
lins to be connected to each other.
[0022] For example the present invention may provide
a purlin comprising an elongate member which forms a
profile having two opposing sides (each opposing side
may be in the form of a flange) and an intermediate body
portion (often called the web),

the intermediate body portion having formed therein
a series of apertures for attaching the purlin to an-
other purlin or to a cleat for securing the purlin to a
roofing structure, wherein the series of apertures
formed therein include four apertures arranged in a
rectangular pattern and with one of the apertures
being in the form of a slot, wherein
three apertures are dimensioned to be smaller than
the head of a fastener or a nut of a fastener or both,
so that the purlin can be secured to another purlin
or to a cleat by passing said fastener through a re-
spective one of the apertures and securing it in place,
and wherein, the aperture in the form of a slot is
dimensioned to be larger than: the head of a fastener;
a securing nut for a fastener; or both, so that the
head of a fastener or a securing nut for a fastener
passes through the slot.

[0023] In the present invention it is assumed that the
fasteners are of a given size. A plurality of fasteners of
the same dimensions are utilised.
[0024] In a purlin of the invention wherein the (series
of) apertures defined in a first purlin of the invention, align
with the (series of) apertures defined in a second purlin
of the invention when one purlin is inverted relative to the
other.
[0025] In this way even though the purlins are inverted
relative to each other they come into register. A fastener
can then be inserted through the apertures in register in
the respective first and second purlin. And of course also
with apertures in a cleat.
[0026] Such purlin allows for ease of assembly. For
example, the first larger aperture such as a slot may be
utilised to prevent a fastening member for a first purlin
interfering with mating with a second purlin.
[0027] This also means that the first and second purlin
can not only have the same profile but also the same
pattern of apertures. This means that there is no require-
ment for providing a second purlin which is different to
the first purlin. Two or more purlins can be connected
together in sequence to form a single length. Furthermore
the purlins of the invention are easily connected together
in-situ, whether or not one purlin has already been con-

nected to a cleat (purlin supporting bracket).
[0028] In particular within the present invention it is de-
sirable that the series of apertures defined in a first purlin
of the invention, align with the series of apertures defined
in a second purlin of the invention (the two purlins are
identical) when one purlin is inverted relative to the other.
[0029] The first larger aperture such as a slot can be
of any desired shape including rectangular. The first larg-
er aperture such as a slot may take the form of an oblong
circle. This allows for some degree of adjustment and
allows for a degree of tolerance. Desirably the first larger
aperture such as a slot is elongate in the direction running
transversely across the purlin between the two sides
(which may be flanges).
[0030] Desirably two purlins of the invention (the two
purlins are identical) are profiled to mate with each other,
for example by sliding one into the other.
[0031] For example one of the two opposing sides may
be smaller than the other. This means two purlins of the
invention are profiled to mate with each other by nesting
of the smaller side in the larger side. For example each
of the opposing sides may take the form of a flange (op-
tionally with one flange larger than the other).
[0032] Desirably the first larger aperture such as a slot
is positioned closer to the larger side. This has the ad-
vantage that overlapping or nesting of two purlins of the
invention may be achieved more easily. Alternatively it
may be positioned closer to the smaller side.
[0033] A purlin of the invention may be a rolled form
profile, for example a cold rolled or cold formed profile.
This is a simple yet effective way of providing purlins of
the invention.
[0034] The apertures defined in a purlin of the invention
may be provided by punching and/or drilling. It will be
appreciated that with a purlin of the invention only a single
punch/drill pattern is required as all purlins desirably have
exactly the same aperture pattern.
[0035] In the present invention the configuration/pat-
tern of apertures (whether two or four or other amount of
apertures) described above will be described as a "se-
ries" of aperture. In particular the series of apertures in
question are those which are utilised to secure the purlin
to a cleat.
[0036] Desirably a purlin of the invention has two of
the series of apertures formed therein wherein each of
the series of apertures include four apertures arranged
in a rectangular pattern and with one of the apertures
being in the form of a first larger aperture such as a slot.
This allows for one joining with a further purlin on either
or both ends as is desirable.
[0037] A purlin of the invention may have a Z ("Zed")
profile.
[0038] The present invention also relates to a roofing
structure comprising at least two (identical) purlins of the
invention attached to each other. Optionally such a con-
struction one purlin is inverted relative to the other. In this
respect identical means having an identical cross-sec-
tional profile and aperture pattern. It also desirably means
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purlins having the same thickness though it will be ap-
preciated that if the purlins have an identical cross-sec-
tional profile and aperture pattern different thicknesses
of purlin could be utilised.
[0039] A roofing structure of the invention comprises
at least two purlins of the invention attached to each oth-
er, optionally wherein one purlin is inverted relative to the
other. Such attachment can be achieved using fasteners.
[0040] For example at least two purlins of the invention
may be attached to each other wherein a first purlin is
secured to a cleat for securing the purlin to a roofing
structure by a fastener and a head of the fastener or a
nut of the fastener passes through the first larger aperture
in the second purlin.
[0041] In a roofing structure of the invention the second
purlin may be secured to the cleat by a fastener and a
head of the fastener or a nut of the fastener passes
through the first larger aperture in the first purlin.
[0042] For example the first and second purlins may
each have formed therein two further apertures as set
out above and the first and second purlins are attached
to each other by fasteners through the two remaining
apertures of each of the purlins.
[0043] The invention also relates to a method of form-
ing a roofing structure of the invention comprising the
steps of:

(i) providing a cleat;
(ii) providing a first purlin of the invention;
(iii) securing the first purlin to the cleat using a fas-
tener;
(iv) providing a second purlin of the invention;
(v) overlapping the second purlin and the first purlin
so that the head of the fastener or the nut of the
fastener passes through the first larger aperture de-
fined in the second purlin.

[0044] Thereafter the two overlapped purlins can be
secured to each other and the cleat using fasteners and
the remaining apertures. It will be appreciated that the
head of the fastener or the nut of the fastener will pass
through the slot in the first purlin and so that nut and bolt
will secure the second purlin to the cleat. And it will be
appreciated that as many purlins as desired may be se-
cured together in a series of increasing length.

Brief Description of the Drawings

[0045] Embodiments of the invention will be described,
by way of example only, with reference to the accompa-
nying drawings in which:

Figure 1 is a perspective view of a building frame-
work which includes a roofing structure of the inven-
tion formed by a method of the invention and utilising
purlins of the invention within its roofing structure;
Figure 2 shows a view of a part of the roofing struc-
ture of Figure 1;

Figure 3 shows an enlarged (detail) view of the por-
tion of the roofing structure that is circled in Figure 2;
Figure 4 shows a perspective view of two purlins of
the invention being aligned with each other and for
attachment to a cleat;
Figure 5 shows a side view of the arrangement of
Figure 4.
Figure 6 shows a view similar to Figure 4;
Figure 7 shows an enlarged (detail) view of the por-
tion of the roofing structure that is circled in Figure 6;
Figure 8 shows a side view of the arrangement in
Figure 6;
Figure 9 shows an enlarged (detail) view of the por-
tion of the roofing structure that is circled in Figure 8;
Figure 10 shows a view similar to Figure 6;
Figure 11 shows an enlarged (detail) view of the
portion of the roofing structure that is circled in Fig-
ure 10;
Figure 12 shows a view similar to Figure 10 but from
the opposite side;
Figure 13 shows an enlarged (detail) view of the
portion of the roofing structure that is circled in Fig-
ure 12;
Figure 14 shows a very similar arrangement to ear-
lier figures save that there are now three identical
purlins; and
Figure 15 shows an enlarged (detail) view of the
portion of the roofing structure that is circled in Fig-
ure 14.

Detailed Description of the Drawings

[0046] It will be appreciated that the Figures are not all
to the same scale to allow for ease of illustration.
[0047] Figure 1 is a perspective view of a building
framework 1 which includes a roofing structure 2 of the
invention formed by a method of the invention and utilis-
ing purlins 10 of the invention within its roofing structure 2.
[0048] In particular the building framework 1 comprises
a series of uprights or columns 3. The uprights 3 provide
the framework for the walls of the building. Bridging the
uprights 3 and forming a truss type support are a series
of rafters 4. Opposing rafters 4 meet defining an apex or
ridge 5 for the roof. 6. A series of tie rods or tie lines 6
provide further rigidity to the structure. These can be con-
sidered anti-sag ties. Diagonal tie wires 7 also provide
rigidity to the structure.
[0049] The construction of roofing structure 2 shown
is that of a steel framework. Indeed the entire building
framework 1 is formed of steel.
[0050] In the roofing structure of Figure 1 the purlins
10 are attached to the rafters 4 using cleats and fasteners
in the form of nut 8 and bolt 9 fasteners, and this arrange-
ment is best seen from later figures.
[0051] Figure 2 shows a view of a part of the roofing
structure 2 of Figure 1 and Figure 3 shows an enlarged
(detail) view of the portion of the roofing structure 2 that
is circled in Figure 2. The roofing structure 2 includes a
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full purlin of the invention 10, but shows only a part of a
rafter 4. The purlin 10 is being aligned for attachment to
the rafter 4 by a purlin securing bracket or cleat 30. The
rafter 4 is in the form of an H-profile steel beam.
[0052] The purlin 10 comprises an elongate member
11. The elongate member 11 forms a profile (generally
considered to be a "Z" or "Zed" profile). The elongate
member 11 has two opposing sides, with a top side 12,
a bottom side 13 and an intermediate body portion or
web 14. The elongate member 11 has a longitudinal axis
L. It will be appreciated that, as is desirable for all em-
bodiments the aperture pattern (as will be described be-
low) is symmetrical about the longitudinal axis L.
[0053] The top side 12 has a flat end 15 which extends
perpendicularly from the intermediate body portion 14
and has and a turned-in end 16 which extends perpen-
dicularly downwards from the flat side 15. The turned-in
end 16 is generally parallel to the intermediate body por-
tion 14.
[0054] The bottom side 13 has a flat end 17 which ex-
tends perpendicularly from the intermediate body portion
14 and has a turned-in end 18 which extends perpendic-
ularly upwards from the flat side 17. The turned-in end
18 is generally parallel to the intermediate body portion
14.
[0055] It is to be noted that for the purlin 10 shown in
these figures of the two opposing sides, one is smaller
than the other and in particular the top side 12 is smaller
than the bottom side 13. The opposing sides 12, 13 can
be considered flanges. In particular the top side 12 can
be inserted into the bottom side 13 so as to nest therein.
This allows for mating of two adjacent purlins 10. So two
purlins are profiled to mate with each other by nesting of
the smaller side in the larger side. The adjacent purlins
can be mated together by sliding one into the other.
[0056] The intermediate body portion 14 has formed
therein a series of apertures for attaching the purlin 10
to another purlin 10 and/or to the purlin securing bracket
30 for securing the purlin 10 to the roofing structure 2.
[0057] The series of apertures formed therein include
four apertures 20 arranged in a rectangular pattern. One
of the apertures, is a larger first aperture in the form of a
slot 21. In general the larger first apertures/slots in the
purlins of the invention described herein are in the form
of an oblong circle. As mentioned above they can be of
any desired shape including rectangular.
[0058] As is desirable for all embodiments the aperture
in the form of a slot is positioned closer to the larger side
of the purlin.
[0059] The larger first aperture in the form of the slot
21 is dimensioned to be larger than the head of a fastener
or a securing nut for a fastener and in this case is dimen-
sioned to be larger than both. In the embodiments the
fasteners are nut and bolt fasteners. In the embodiments
the slot 21 is dimensioned to be larger than both the head
of said bolt and the nut of said bolt so that both the head
and the nut of said bolt passes through the slot.
[0060] The three other apertures 22 are dimensioned

to be smaller than both the head of the bolt 9 and the nut
8. When comparing the apertures 22 to the slot 21 it is
clear that the comparison is being done using the same
fastener/nut and bolt (i.e. a given size is used for both)
size. One of the apertures 22 is positioned on the oppo-
site side of the longitudinal axis L and this aperture and
the larger aperture 21 are both positioned on a first trans-
verse axis which is perpendicular to the longitudinal axis
L.
[0061] These two apertures are substantially equidis-
tant from the longitudinal axis L. In this respect this equi-
distance means, and as will be described below, when
a first purlin is mated to a second inverted purlin the larger
aperture or slot 21 of the first purlin will come into register
with the aperture 22 (positioned on the opposite side of
the longitudinal axis L) of the second purlin.
[0062] Indeed as is desirable for all embodiments, the
purlin 10 has two series of apertures formed therein, each
of which include four apertures 20 arranged in a rectan-
gular pattern.
[0063] Each set of four apertures 20 are adapted to be
attached to a respective cleat 30.
[0064] The two series of apertures (each of which in-
clude four apertures 20 arranged in a rectangular pattern)
may be (centred) equidistant from each other and equi-
distant from the opposing ends of the purlin 10. In general
it is to be noted that the aperture pattern is desirably
centred and equidistant from each other. However for
purlins which are mated by inversion it is desired that all
the apertures line up. This includes having the/each slot
arranged so that it/they too line up with an aperture in
the purlin to which it is mating.
[0065] While a rectangular pattern is preferred it is to
be noted that as the intermediate body portion has formed
therein two further apertures 22 for attaching the purlin
to another purlin the main requirement is that the aper-
tures align/come into register when two purlins, one in-
verted with respect to the other are mated. The two further
apertures 22 are both positioned on a second transverse
axis which is perpendicular to the longitudinal axis but
the second transverse axis is spaced apart from the first
transverse axis.
[0066] This means that a trapezoidal arrangement of
apertures is possible where for example two apertures
are closer to each other (perpendicularly) across the lon-
gitudinal axis L than the other two apertures.
[0067] So an assembly of the invention that comprises
at least two purlins and a cleat (or purlin securing bracket)
is that the apertures in a first purlin are in register with
those of a second purlin and those apertures are also in
register with the apertures in the cleat. This means all
three parts (the two purlins and the cleat) can be secured
together.
[0068] It is to be noted that even though the two series
of apertures (each of which include four apertures 20
arranged in a rectangular pattern) are on opposing sides
of a transverse plane bisecting the purlin 10 they are not
mirror images of each other. In particular, as is desirable
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for all embodiments where the two series of apertures
(each of which include four apertures 20 arranged in a
rectangular pattern) are present, it is desirable that the
slot 21 is in the same position within the two series of
apertures.
[0069] Four additional pairs of holes respectively la-
belled 23, 24, 25 and 26 are formed in the intermediate
body portion 14 and these may be utilised to secure a
first purlin to a second purlin as will be described in more
detail below.
[0070] A purlin of the invention may be a rolled form
profile, for example a cold rolled or cold formed profile.
[0071] As is desirable for all embodiments of the in-
vention the cleat 30 is generally L-shaped. It has a base
plate 31 and an upstanding plate 32. The base plate is
for securing to a roof. The upstanding plate is for securing
to a purlin. It has a pair of apertures 33 in the base plate
31. These are used so secure the cleat 30 to the rafter
4 using bolts 34.
[0072] As is desirable for all embodiments the cleat 30
has formed therein, and in particular formed in its up-
standing plate 32, a series of apertures formed therein
which matches the pattern of the four apertures in the
purlin 10. In particular four apertures 35 are defined in
its upstanding plate 32 are arranged in a rectangular pat-
tern which matches the pattern of the four apertures in
the purlin 10. However none of the apertures 35 are in
the form of a slot. All of the apertures 35 are dimensioned
to be smaller than both the head of the bolt 9 and the nut
8. This means a nut and bolt 8, 9 can be used to secure
a purlin 10 to the cleat 30 using any of the three holes
35 which each align with apertures 22 in the purlin 10.
[0073] Figure 4 shows a perspective view of two pur-
lins of the invention being aligned with each other and
for attachment to a cleat 30. Figure 5 shows a side view
of the view of Figure 4.
[0074] The two purlins have been labelled 10a and 10b
to allow independent reference. The two purlins 10a and
10b are identical to each other. This is an important as-
pect of the invention as there is no requirement to provide
different purlins. In particular the position of, and the pat-
tern of, four apertures 20 arranged in a rectangular pat-
tern and the position of slot 21 within the pattern of the
four apertures is the same. More particularly the pattern
of all apertures (other than the slot 21) matches even
when on purlin is inverted relative to each other.
[0075] It is important to note however that the purlins
10a and 10b have been arranged to mate with each other.
In particular it is to be noted that while purlin 10a is in the
same orientation as shown in earlier figures, purlin 10b
has been inverted with respect to that orientation. So
purlin 10b can be considered inverted relative to purlin
10a. This relative inverted orientation is achieved by ro-
tating the purlin 10b by 180 degrees about its longitudinal
axis L.
[0076] It will be appreciated that the pattern of four ap-
ertures 20 arranged in a rectangular pattern defined in
the first purlin 10a, align with the pattern of four apertures

20 arranged in a rectangular pattern defined in the sec-
ond purlin 10b. It will be noted however that as the rec-
tangular pattern in the purlin 10b is inverted with respect
to the rectangular pattern in the purlin 10a the respective
slots 21 are not aligned. This is an advantage associated
with the present invention which will be described in more
detail below.
[0077] Reference is now made to Figures 6 to 9 where
there is shown a method of forming a roofing structure 2
using purlins 10 of the invention.
[0078] Figure 6 shows a view which is entirely the
same as Figure 4 (and Figure 7 shows an enlarged (de-
tail) view of the portion of the roofing structure 2 that is
circled in Figure 6) save that the purlin 10a has been
placed against and secured to the cleat 30 using a nut
and bolt 40 which has been inserted through the top right
aperture 35 in the bracket 30 and the top right aperture
22 in the purlin 10a and secured in place. Thereafter the
second purlin 10b (in its inverted orientation) is (almost
completely) mated with the purlin 10a. It is to be noted
that the nut and bolt 40 does not interfere with the mating
of the two parts as the slot 21 is dimensioned to be larger
than both the head of said bolt and the nut of said bolt
so that both the head and the nut of said bolt passes
through the slot 21.
[0079] So this means that the purlin 10a can be se-
cured to the cleat 30 without interfering with the mating
of purling 10a to purlin 10b.
[0080] And of course the two purlins 10a, 10b can be
secured to each other, and to the cleat 30 by using further
nut and bolt fasteners fastened within the remaining three
apertures 21.
[0081] This means that the top side 12 of purlin 10a
can be inserted into the bottom side 13 of purlin 10b so
as to nest therein. And the top side 12 of purlin 10b can
be inserted into the bottom side 13 of purlin 10a so as to
nest therein. This allows for mating of the two adjacent
purlins 10a and 10b.
[0082] Figure 8 shows a side view of the arrangement
in Figure 6 (and Figure 9 shows an enlarged (detail)
view of the portion of the roofing structure 2 that is circled
in Figure 8). It can be seen that the nut and bolt 40 which
is fastening the purlin 10a to the cleat 30 can pass through
the slot 21 in the purlin 10b and thus allow close mating
of the purlins 10a and 10b. It will be appreciated that in
these figures purlin 10b has not yet been fully mated to
purlin 10a and is instead disposed at an angle thereto.
[0083] Figure 10 shows a view similar to Figure 6 (and
Figure 11 shows an enlarged (detail) view of the portion
of the roofing structure 2 that is circled in Figure 10).
Figure 12 shows a view similar to Figure 10 from the
opposite side (and Figure 13 shows an enlarged (detail)
view of the portion of the roofing structure 2 that is circled
in Figure 12). These figures show an arrangement which
is entirely the same as Figures 6 and following except
that the purlins 10a and 10b are fully mated and that
additional nut and bolt fasteners are utilised as discussed
below.
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[0084] Additional nut and bolt fasteners 41 are aligned
for fastening through apertures 22 in purlin 10b. These
nut and bolt fasteners 41 will also pass through respective
apertures 22 in purlin 10a and one will pass through the
slot 21 in purlin 10a. All nut and bolt fasteners 41, (and
as mentioned above nut and bolt fastener 40) will pass
through apertures 35 in the cleat 30.
[0085] So now the two purlins 10a and 10b are fas-
tened to each other and to the cleat 30. In this way fixation
to the roofing structure 2 is achieved.
[0086] Further securing of the purlins 10a and 10b to
each other is also achieved. Nut and bolt fasteners 42
are aligned for fastening through apertures 23 in purlin
10b and apertures 25 in purlin 10a. Nut and bolt fasteners
43 are aligned for fastening through apertures 24 in purlin
10b and apertures 26 in purlin 10a.
[0087] This securing arrangement is clearly seen from
both sides as Figures 10 and 11 show the arrangement
from one side and Figure 12 and 13 show the arrange-
ment from the other side.
[0088] Figure 14 shows a very similar arrangement to
earlier figures save that there are now three identical pur-
lins 10a, 10b, and 10c. Figure 15 shows an enlarged
(detail) view of the portion of the roofing structure 2 that
is circled in Figure 14.
[0089] Purlins 10a and 10b are the same as in earlier
figures. Purlin 10c is added and it has the same (inverted)
orientation as purlin 10b as it too mates with purlin 10a
albeit on the opposite side of purlin 10a to purlin 10b. It
will be appreciated that purlin 10a and 10C can be se-
cured together and to a cleat 30 in an exactly analogous
manner.
[0090] And of course there is no limit to how many pur-
lins can be joined together in this manner. For example
purlins in the same orientation as purlin 10a could be
added to either side of the arrangement in Figure 14 or
15.
[0091] The words "comprises/comprising" and the
words "having/including" when used herein with refer-
ence to the present invention are used to specify the pres-
ence of stated features, integers, steps or components
but do not preclude the presence or addition of one or
more other features, integers, steps, components or
groups thereof.
[0092] It is appreciated that certain features of the in-
vention, which are, for clarity, described in the context of
separate embodiments, may also be provided in combi-
nation in a single embodiment. Conversely, various fea-
tures of the invention which are, for brevity, described in
the context of a single embodiment, may also be provided
separately or in any suitable sub-combination.

Claims

1. A purlin comprising an elongate member which has
a longitudinal axis and which forms a profile having
two opposing sides on opposite sides of the longitu-

dinal axis and an intermediate body portion running
between the opposing sides,

the intermediate body portion having formed
therein two apertures for attaching the purlin to
another purlin, or for attaching the purlin to a
cleat for securing the purlin to a roofing structure,
wherein a first aperture is larger than the second
aperture;
and the two apertures are positioned on oppo-
site sides of and substantially equidistant from
the longitudinal axis and the at least two aper-
tures are both positioned on a first transverse
axis which is perpendicular to the longitudinal
axis.

2. A purlin according to Claim 1 wherein the first larger
aperture is dimensioned to be larger than: the head
of a fastener; a securing nut for a fastener; or both.

3. A purlin according to any preceding claim wherein
the second aperture is dimensioned to be smaller
than: the head of a fastener; a securing nut for a
fastener; or both.

4. A purlin according to Claim 2 or Claim 3 wherein the
fastener is a screw fastener with a screw head, for
example a self-tapping screw; or a nut and bolt fas-
tener with a bolt head and a nut.

5. A purlin according to any preceding claim wherein
the first larger aperture is in the form of a slot, for
example in the form of an oblong circle.

6. A purlin according to any preceding claim wherein
the first and second apertures of the purlin are posi-
tioned to align with respective apertures in a cleat.

7. A purlin according to any preceding claim wherein
the intermediate body portion has formed therein two
further apertures for attaching the purlin to another
purlin, or for attaching the purlin to a cleat for securing
the purlin to a roofing structure, wherein said two
further apertures are positioned on opposite sides
of and substantially equidistant from the longitudinal
axis and wherein the two further apertures are both
positioned on a second transverse axis which is per-
pendicular to the longitudinal axis but the second
transverse axis is spaced apart from the first trans-
verse axis.

8. A purlin according to Claim 7 wherein the two further
apertures are dimensioned to be smaller than: the
head of a fastener; a securing nut for a fastener; or
both.

9. A purlin according to any of Claims 7 or 8 wherein
the first aperture, the second aperture and the further
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two apertures are arranged in a trapezoidal pattern
with the apertures positioned at the corners of a trap-
ezoid shape; optionally wherein the trapezoidal pat-
tern is a rectangular pattern.

10. A purlin according to any of Claims 7 to 9 wherein
the first aperture, the second aperture and the further
two apertures are positioned to align with respective
apertures in a single cleat.

11. A purlin according to any preceding claim which is
profiled to mate with itself, for example by sliding a
first purlin of any preceding claim into a second purlin
of any preceding claim.

12. A purlin according to any preceding claim wherein
one of the two opposing sides is smaller than the
other and wherein two purlins are profiled to mate
with each other by nesting of the smaller side in the
larger side; optionally wherein the first larger aper-
ture is positioned closer to the larger side.

13. A purlin according to any preceding claim wherein
the purlin is a rolled form profile, for example a cold
formed profile for example a cold rolled profile.

14. A purlin according to any preceding claim wherein
the purlin has a Z ("Zed") profile, and/or wherein the
apertures have been formed by punching.

15. A roofing structure comprising at least two purlins
according to any preceding claim attached to each
other, optionally wherein one purlin is inverted rela-
tive to the other.

16. A roofing structure comprising at least two purlins
according to any of Claims 1 to 14 attached to each
other wherein a first purlin is secured to a cleat for
securing the purlin to a roofing structure by a fastener
and a head of the fastener or a nut of the fastener
passes through the first larger aperture in the second
purlin, optionally wherein the second purlin is se-
cured to the cleat by a fastener and a head of the
fastener or a nut of the fastener passes through the
first larger aperture in the first purlin.

17. A roofing structure according to Claim 15 or Claim
16 further wherein each purlin has formed therein
two further apertures as set out in Claim 7 and the
first and second purlins are attached to each other
by fasteners through the two remaining apertures of
each of the purlins.

18. A method of forming a roofing structure according to
any of Claims 15 to 17 comprising the steps of:

(a) providing a cleat;
(b) providing a first purlin according to any of

Claims 1 to 14;
(c) securing the first purlin to the cleat using a
fastener;
(d) providing a second purlin according to any
of Claims 1 to 14;
(e) overlapping the second purlin and the first
purlin so that the head of the fastener or the nut
of the fastener passes through the first larger
aperture defined in the second purlin.
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