F

<

<
0
o

EP O 107

Europaisches Patentamt

a’ European Patent Office @

Office européen des brevets

Publication number: 0 1 07 054 :
- A1 |

@ EUROPEAN PATENT APPLICATION

@) Application number: 83109486.7 ()

@ Date offiling: 23.09.83

int.ci: E04 B 2/58

@ Priority: 29.09.82 GB 8227811 @
Date of publication of application: 02.05.84 @
Bulletin 84/18

Designated Contracting States: ATBE CHDE FR GBIT
LILUNL SE

Applicant: WARD BROTHERS (SHERBURN) LIMITED,
Widespan Works Sherburn, Malton North Yorkshire
YO17 8PQ (GB)

Inventor: Wallis, Malcolm Robert, ‘High Noon’ West End,
Kitham Nr Driffield East Yorkshire (GB)

Representative: Leach, John Nigel et al, FORRESTER &
BOEHMERT Widenmayerstrasse 4/1,
D-8000 Miinchen 22 (DE)

6) Cladding construction.

@ A cladding construction for a roof or wall comprising a
purlin (10), an outer cladding (11) and an inner cladding (12).
The purlin is secured to the outer cladding by means of a
screw (23) which extends through the outer cladding and an
outer flange (14) of the purlin, and the inner cladding is
located adjacent a web (13) of the purlin by means of a pair
of support members (26). The support members are attach-
ed to the purlin by male and female clip members, (27) and
(28) respectively. in assembling the embodiment of cladding
construction shown in fig. 1, the male clip member is offered
up to the web rotated through 90° from the attitude shown.
Hook parts (32) of the clip member are inserted through an
aperture (39) in the web and an aperture (38) in the female
member, and the clip member is then rotated through 90°
to the position shown.
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Title: "Cladding Construction"

This invention relates to a cladding construction for a roof or wall
comprising an outer cladding, inner cladding, thermal insulating material
between the outer and inner cladding, a purlin for a roof or rail for a wall and
fastening means to fasten the cladding to the purlin or rail. Hereinafter the
term "purlin-rail" will be used to refer to a purlin of a roof or to a rail of a
wall as appropriate in the context in which the term is used.

Hitherto, such a cladding construction has usually comprised an inner
cladding next to the purlin-rail, a spacer supported on the inner cladding,
thermal insulating material next to the inner cladding and extending over the
spacer, and the outer cladding being next to the insulating material and
fastening means, such as a hook bolt, extending through the outer cladding,
insulation and inner cladding to engage with a lip on the purlin-rail to fix the
cladding thereto. Such a cladding construction is generally known as an "over
purlin" type.

Whilst this prior construction permits of fixing from above, in the case
of a roof, or from the outside in the case of a wall, without the need to make
separate scaffolding or other working platform arrangements to aliow access
to the lower or inher surface, a problem is encountered with the increasing
need for higher insulation properties in the external envelope of buildings. If
efforts are made to increase the insulation value, with an "over purlin"
cladding construction as described above, by simply increasing the gap
between the inner and outer cladding, this can lead to instability of the
construction both during erection and in service under applied loads.

It is accordingly an object of the invention to provide a cladding
construction which permits of desired thermal insulation properties, together
with adequate stability, ease of erection and economical use of material.

This aim is achieved according to the present invention by providing a
cladding construction for a roof or wall comprising an outer cladding, an

inner cladding, thermal insulating material between the outer and inner
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cladding, a purlin-rail, support members, means to attach the support
members to the purlin-rail and the inner cladding being supported by the
support members so as to be positioned inwardly of the outer cladding.

The means to attach the support members to the purlin-rail may
comprise a plurality of brackets attached to the purlin-rail and carrying the
support member.

Alternatively, the means to attach the support membersﬂ to the purlin-
rail may comprise a plurality of brackets attached to the purlin-rail and
permanently connected to the support members, for example, by being
formed integrally therewith.

The brackets may be attached to the purlin-rail intermediate the
longitudinally extending sides thereof.

The purlin-rail may comprise a pair of spaced generally parallel flanges
interconnected by a web.

The support members may be located so as to position the inner
cladding at approximately the mid-point of the web. Alternatively, the
support members may be located so as to position the inner cladding adjacent
to one of the flanges of the purlin-rail.

In the first case the brackets may be attached to the web and in the
second case the brackets may be attached to the flange.

The brackets may each comprise a clip member.

Each clip member may be attached to the purlin-rail by passing a hook
portion of the clin.member through an aperture in the purlin-rail with the clip
member in a first orientation and then rotating the clip member about an axis
generally normal to the part of the purlin-rail in which the aperture is formed
through a predetermined angle to cause the hook portion to overlie an edge
portion of said aperture.

Alternatively, the brackets may comprise a first, male set, and a
second, female set, the brackets of each set carrying support members
disposed on opposite sides of the purlin-rail and the brackets of the male set
comprising a clip member having a hook portion which is passed through an
aperture in part of the purlin-rail and an aperture formed in the
corresponding bracket of the female set, with the clip member in a first
orientation, and then rotated about an axis generally normal to the part of
the female member in which the aperture is formed through a predetermined
angle to cause the hook portion to overlie an edge portion of said aperture of
the female member so that the brackets are clamped together with the part

of the purlin-rail therebetween.
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The aperture may be formed in the web or in one of the flanges.

Fach bracket may carry two support members disposed ion opposite
sides of the purlin-rail, or alternatively, each bracket may carry a single
support member only. With this arrangement, if it is desired to provide
support members on both sides of the purlin-rail then two sets of brackets are
provided, the brackets of one set being located on one side of the purlin-rail
and supporting one support member and the brackets of the other set being
located on the other side of the purlin-rail and carrying a second support
member.

The support members may be provided to support the inner cladding on
both sides of the web, or in an alternative arrangement, the brackets may be
provided to support and locate the inner cladding on one side only of the
purlin-rail, with the inner cladding on the other side of the purlin-rail being
supported and located by a part of the purlin-rail, such as a part of the inner
flange thereof, such as an upturned lip.

The web of the purlin-rail may comprise a median portion which
extends perpendicularly to the flanges and connects the flanges through
inclined portions. The inclined portions may themselves be coninected to the
flanges by edge portions of the web which are normal to the flanges.

With this configuration of purlin-rail, and where the support members
support the inner cladding on only one side of the purlin-rail, adjacent to the
inner flange, the brackets may be attached to an inner inclined portion of the

web and project from the purlin-rail on the opposite side to the inner flange.

The brackets may each comprise a clip member having a hook portion

which is engaged with the purlin-rail by passing the hook portion of the clip
member through an aperture in the inclined portion with the clip member in a
first orientation and then rotating the clip member about an axis generally
parallel to the inclined portion of the purlin-rail in which the aperture is
formed, and performing a translatory movement of the. clip member to
engage the hook portion with an edge portion of said aperture.

The invention will now be described in more detail by way of example,

with reference to the accompanying drawings, wherein:-
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FIGURE | is a cross-sectional view through a cladding construction
embadying the invention;

FIGURE 2 is an exploded perspective view of the cladding construction
of Figure I; ’

FIGURE 3 is a perspective view of a clip member used in the
construction of Figure |;

FIGURE 4 is a diagrammatic view showing a modification of the
embodiment shown in Figures | to 3;

FIGURE 5 is a cross-sectional view of an alternative embodiment of the
invention;

FIGURE 6 is o diagrammatic view showing a modification of the
embodiment shown In Figure 5;

FIGURE 7 is a fragmentary cross-sectional view through a further
embodiment of the invention; and

FIGURE 8 shows various cross-sections of purlin-rail which may be used
in the invention.

Referring now to Figures | to 3, a cladding construction comprises a
purlin 10, an outer cladding il, and an inner cladding 12. The purlin {0 is cold
rolled in mild steel and may be galvanised or otherwise protected.

The outer cladding I may be made of asbestos cement, metal or

“plastics material, and may be of any desired configuration. The inner

cladding may be of any suitable material such as metal, plasterboard, semi-
rigid fibreglass or mineral wool with a suitable lower facing, polyurethane or
polystyrene insuloﬁng boards or other materials which may require auxiliary
support 'T' members at their edges such as shown at T in Figure 2.

The purlin 10 comprises a web {3 having at its ends parallel outer and

~inner flanges l4, 15 respectively, each having an inturned lip 16, 17

respectively. The flanges 4, I5 extend perpendicular o a median portions {8
of the web I3 which is connected by oppositely inclined web portions {9, 20 to
end web portions 2i, 22 which extend, respectively, perpendicular to the
flanges 14, 15. In the example illusfrated, the purlin 10 is of essentially sigma
configuration.

The outer cladding Il is secured by screws or bolts 23 to the outer
flange {4 and, if desired, an insulation pack 24 of suitable material may be
inferposed fo provide a "thermal break".

The inner cladding 12 carries thermal insulating material 25 such as

glass fibre and is located in the position shown in Figure | adjacent the
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middle of the web [3 by a pair of support members 26 in the form of angle
section strips upon which the inner cladding 2 rests. The support members
26 are attached to the purlin [0 by brackets comprising male and female clip
members 27, 28. ,

The male clip member 27 is of angle section having a rolled over end 29
to its, in use, horizontally extending limb 30, whilst its vertically extending .
limb 31 is formed with two pushed-out hook portions 32 as best shown in
Figure 3. The hook portions 32 are shown slightly extended in Figure | to
provide sufficient displacement between the various parts that the
construction can be clearly seen.

In practice, the parts would be closer together ds determined by the
extent of the hook portions 32. Further, the male clip member 27 is not
shown in section in Figure 1, again for clarity of the drawing.

It will be seen from Figure 3 that the hook portions 32 are
assymetrically displaced from the remainder of the limb 3! so as to provide a i
narrower space 33 at one end thereof and a wider space 34 at the other end
thereof, the wider end 34 of one hook part being adjacent "rhe narrow space
33 of the other hook part.

The female clip member 28 is again of basically angle configuration
having a rolled over end part 35 to its, in use, horizontally extending limb 36,
whilst its vertically extending limb 37 is provided with an aperture 38. The
median portion {8 of the web I3 is formed with a plurality of apertures 39 of
similar configuration to the apertures 38. ‘

In use, the male clip member 27 is offered up to the web part 18 so that
the hook parts 32 project through the aperture 38 but with the clip member
27 rotated through 90° from the position shown in Figure 2 about the axis X~
X. The female member 28 is likewise offered up to the web part |8 to -
receive the hook parts 32 and then the male member 27 is rotated through
90° so as to cause the hook parts 32 to engage with edge parts of the
aperture 38 so as to clamp the clip members together with the web part I8
therebetween, as shown in Figure 1.

The support members 26 are then rested on the thus engaged clip
members and the inner cladding 12 supported thereon.

A spring steel locking clip 45 is engaged over the vertically extending
limbs 37, 3| of the clip members both to retain the cladding 12 in position and

the support members 26 in the clip members.



10

15

20

25

30

35

_6- 0107054

Alternatively, as shown in the right hand side of Figure | and Figure 4,
the clip members 27, 28 may be formed in a region 40 thereof with a bulge
and the support member 26 formed as shown in the region 4l and with a rib 42
so as to snap into and be retained in the clip member. In this case, the
locking clip 45 serves only to retain the cladding panel 12 in position.

The brackets may be of other configuration and may, if desired, be
secufed to the purlin 10 by other means than that described above, for
example by bolting. The brackets may also be formed integrally with the
support members 26, if desired, depending on the mode of attachment.
Obviously, they cannot be formed integrally with the support members 26 if a
clip member is to be rotated to secure a bracket in position.

Although it is preferred that a continuous support member 26 is
provided to support the inner cladding 12, depending upon the nature of the
inner cladding 12 a separate support members may be dispensed with and the
inner cladding 12 supported directly upon brackets which themselves double
as clip members and support members.

Brackets may be provided on either or both sides of the purlin 10 and at
a desired position between the upper and lower ends thereof.

Where a bracket is to be provided on only one side of the purlin 10, then
only a male clip 27 as described above would be used and the hook parts 32
would interengage with portions of the web 13 surrounding the apertures 38.

If desired, two sets of male clips 27 as described above may be
provided, one set carrying a support member on one side of the purlin |0 and
the other set carrying a support member 26 on the other side.

Reférring now to Figure 5, an alternative configuration of bracket is
shown for use where it is desired to position inner cladding {2 lower than is
shown in Figures | to 3. In this embodiment, a single clip member {27 is
provided on one side only of the purlin [10, the inner cladding panel {I2a on the
other side of the purlin 0 being supported directly by a lower upturned lip {17
of the purlin 110. In this embodiment, an aperture 139 is formed in the lower
of the inclined web portions 120 and has a generally S-shaped hook part 132
which is manipulated through the aperture 139 and then clipped over the edge
of the aperture 139 by translation and rotation about an axis parallel to the
inclined portion 120. An angle support member 126 is supported by the
plurality of clips {32 and engages and locates the lower cladding panel {12

thereon.
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In a modification shown diagrammatically in Figure 6, the angle support
member 126a and clip member 127a may each be provided with a respective
region 140 and 141 and 142 to enable the angled shape support member 126a to
be snapped into the clip 127a and thereby retained in position. A locking clip
(not shown) similar to the locking clip 45 of Figure 1 may be provided to
retain the inner cladding ll2. in position in both the embodiment shown in
Figure 5 and the modification shown in Figure 6.

Referring now to Figure 7, a further embodiment is shown for use when
it is desired to secure a lower cladding panel 212 at a position at or below a
lower flange 215 of a purlin 210. In this embodiment, brackets comprising a
male clip member 227, are provided having hook portions 232 similar to the
portions 32 shown in Figures | to 3, which are similarly engaged with the
walls of an aperture 239 formed, in this embodiment, in the lower flange 215.
That is by passing the hook portions 232 through the aperture 239 with the
clip member in one orientation then rotating the clip member through 90° to
cause the hook portions 232 to overlie the edges of the aperture 239. The
clip member 227 is not of angle configuration in this case, but has stepped
cladding supporting portions 230 which are preferably formed with a
configuration similar to that shown at 40-42 in Figures | to 3 and as
illustrated at 240-242 in Figure 7. The clip shown in Figure 7 has two
cladding supporting portions 230 and supports cladding 212 on both sides of
the purlin 210,

In all the embodiments described, an inner cladding panel may be
provided with integrally formed thermal insulation rather than separate
insulation material as illustrated.

Since the support members carry only the weight of the panel and
insulation, they may be made in relatively thin gauge material compared with
any construction in which supports for the lower cladding are provided as an
inteéral part of the purlin which must carry significant structural loads. The
cladding construction according to the present invention has material
economies over other known systems and can be quickly and easily laid from
above the roof or outside the walls. There is no risk of purlin or rail
instability.

The sequence of operations in erection of the construction is to fit the
brackets to the purlin, then to fit the support members to the brackets then
to fit the inner cladding, or lining panels (and integral thermal insulation

where applicable) and secure them, if desired, with the locking clips 45. A
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vapour barrier in the form of a vapour impervious membrane, as shown at 43
in Figure | and {43 in Figure 4, may be fitted as desired and then insulation
material 25, if it is separate from the inner cladding panel. The roof
structure is then completed by positioning the thermal breaks 24 and the
outer cladding and securing the cladding in position with the bolts 23. All
this can be easily accomplished from above the roof or outside the wall thus
avoiding working from below or inside and the need to provide work access
platforms for such work.

Although in the examples illustrated, the cladding construction is a roof
construction, exactly similar components may be utilised to provide a wall
construction in which case the component, which has been referred to as a
purlin in the above examples, would become a rail.

The present invention may be applied to other sections of purlin-rail

such as those illustrated in Figure 8.
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CL.AIMS:

1. A cladding construction for a roof or wall comprising an outer cladding
(11), an inner cladding (12:112;212), thermal insulating material (25) between
the outer and inner cladding, and a purlin-rail (10;110;210) characterised in
that the cladding construction comprises support members (263126;230),
means (27,28;127:227) to attach the support members (26;126;230) to the
purlin-rail (10;110;210), and the inner cladding (12;112:212) being supported
by the support members (26;126:;230) so as to be positioned inwardly of the
outer cladding (11).

2. A cladding construction according to Claim 1 characterised in that the |
means to attach the support members to the purlin-rail comprises a plurality
of brackets (27,28:127:227) attached to the purlin-rail (10;110:210) and
carrying the support member (2631263230).

3. A cladding construction according to Claim 1 or Claim 2 characterised
in that the purlin-rail (10;110;210) comprises a pair of spaced generally
parallel flanges (14,15:215) interconnected by a web (13).

4. A cladding construction according to Claim 3 where appendant to Claim
2 characterised in that the brackets (27,28;127) are attached to the web (13).

5. A cladding construction according to Claim 3 characterised in that the
brackets (227) are attached to one of the flanges (215).

6. A cladding construction according to any one of Claims 2 to 5 where
appendant to Claim 2, characterised in that the brackets comprise clip
members (1273227), each clip member being attached to the purlin-rail
(110:210) by passing a hook portion (132;232) of the clip member through an
aperture (139;239) in a part (120:;215) of the purlin-rail (110;210) with the clip
member in a first orientation, and then rotating the clip member about an
axis generally normal to the part of the purlin-rail in which the aperture is
formed through a predetermined angle to cause the hook portion (132:232) to

overlie an edge portion of said aperture (139;239).
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7. A cladding construction according to any one of Clain.ws 2 to 5 where
appendant to Claim 2 characterised in that the brackets comprise a first
male set of clip rﬁembers (27) and a second female set of clip members (28),
the brackets of each set carrying support members (26) disposed on opposite
sides of the purlin-rail (10) and each male clip member (27) comprising a hook
portion (32) which, with the clip member (27) in a first orientation, is passed
through an aperture (39) in part (13) of the purlin-rail (10) and an aperture
(38) formed in a corresponding female clip member, the male clip member
then being rotated back about an axis (XX) generally normal to the part of
the female clip member (28) in which the aperture (39) therein is formed
through a predetermined angle to cause the hook portion (32) to overlie an
edge portion of the aperture in the female clip member (28) so that the
brackets are clamped together with the part (13) of the purlin-rail (10)

therebetween.

8. A cladding construction according to any one of Claims 2 to 7 where
appendant to Claim 2 characterised in that the brackets (127) are provided to
support and locate the inner cladding (112) on one side of the purlin-rail (110)
, with the inner cladding (112a) on the other side of the purlin-rail (110) being
supported and located by a part (17) of the purlin-rail (110).

9. A cladding construction according to any one of Claims 3 to 8 where
appendant to Claim 3 characterised in that the web (13) of the purlin-rail
(10:1105210) comprises a median portion (18) which extends perpendicularly to
the flanges (14,15:215) and connects the flanges (14,15:215) through inclined
portions (19,20:120).

10. A cladding construction according to Claim 9 characterised in that the
brackets (127) are attached to one of the inclined portions (120) of the web

and projects from the purlin-rail (110) on the opposite side to the flanges.
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