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@ Building panel.

@ A building panei is formed from a single sheet of
material, and comprises an inner panel portion (10), a web
portion (20}, and an outer panel portion (30). The web portion
extends between the inner and outer panel portions. In use,
the panels are arranged with adjacent inner and outer panel

rr

3N 300 ;g

AT

portions overlying one another. Consequently, an outer wali
surface can be formed from the outer panel portions, whilst
an inner wall surface is formed from the inner panel portions.
To insulate the wall, insulation {2) can be provided between
the inner and outer panel portions.

i
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BUILDING PANEL

This invention relates to a building panel; This
invention more particularly relates to a building éanel, suitable
for walls and roofs, Whiéh,are_formed from inhermgnd_outefrstéel
sheets or panels with insulation between thém.

Steel and other metal panels are commonly used for
cladding the exteriors of buildings. One knownconstruction
technique uses separate interior and exterior pénels. This
permits a layer of insulation to be provided between thé interior
and exterior panels. After the basic structur;l steel skeleton
has been putrup, the liner or inte:ior panels are secured to the
structural steel. Then, insulationris applied to the liner panels.
For the exterior panels, sub-girts, which are typically of Z-section,
have then to be secured to thé liner panels and via the liner panels
to the structural steel frame. Finally, the exterior panels can
be secured to these sub-girts. |

Such an assembly technigue, whilst producihg an acceptable
cladding, is relatively complicated, and conseéuently reguires
a large aﬁount of labor. Also, care has to:b¢ takgn7to ensure
.that éil ihe vérious'elements fitrtoéefher Efpéé:lj, and that the
- finished cladding is weather p:oof. ‘

Another known type of wall and roof system utilizes
insulated combination ‘panels. Each panel is a combination of an
exterior panel and an interior panel, which are bognded together
by a thick layer of foam between them. The foam serves both a

structural function and as insulation. After on site assembly of
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the steel frame or skeleton, assembly of a wall or roof is qﬁicker
and simpler, since each panel p;ovidesrthe functions of the
numerous different components used in other constructions. However,
the equipment needed for the manufacture of these combination panels

is complex and regquires a large capital outlay.

According to the present invention there is provided a
building panel, formed from a single sheet of material and
comprising: an inner panel portion; an outer panel portion; and
a web partibn extending between the inner and outer panel portions,
whereby, in use, a surface can be formed from a plurality of said
panels secured adjacent one another with adjacent inner and outer
panel portions overlying one another. The panels just defined
can be used to form a wall or roof cladding on a support frame,
or can by themselves form a structural or load-bearing wall.

Preferably, the web portion is so dimensioned as to space
the inner and outer panels or paﬁel portions from one another in a
direction normal to the plane of the cladding or wall, sufficiently
to permit insulation to be placed between the inner and outer panel

portions. The panel of the present invention provides in one unit

the inner panel, the outer panel and the subgirtsrof kpown s&stems.
For example, affer assémbly 6f-the steél fféﬁe, a side
of a building can be clad gquickly and.simply. If reéuired, a
separate inner panel portion of a panel defined above can be
separated from the exterior panel portion and secured to the frame.
The web portion can either be left attached to one of the inner

and exterior panel portions, or it can be disposed of. The inner
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_ panel portion is then secured adjacent one edge of the side of

the building. Insulation is placed on this inner panel portion
and secured in position. A complete panel is secured in position
adjaéent to the already present inner panel portion. The inner
panel portion of this next panel is secured toc the structural
steel, and the exterior or outer panel portion is placed over the
insulation and secured to the already present inner'panel portion;
A second strip of insulation can theh be located on the inner
panel portion of this first complete panel. This cycle can be
complet?d across the width or depth of the building, depending on
the orientation of the panels, until the entire side of‘the
building is covered.

Thus, in effect, as each panel is laid, it simultaneously
provides an outer- panel portion. for one parﬁ of the surface, an
inner panel portion for another part of the surface, and, in effect,
a subgirt which would have to be provided separately in a known
construction. If required to finish the surface, an exterior panel
portion'caﬁ be separated from a panel and secured adjacent another
edge of the side of the building.

The panel of the present invention can be applied to any
part of a building, including both walls and roof surfaces.

In the case of surfaces which regquire two or more rows of

- panels, it is convenient if all the rows of panels are laid

simultaneously. Thus, one-would first secure an appropriate
number of inner panel pbrtions to one edge of the surface, with the
inner panel portions disposed end to end, and overlapping one
;ﬁother as required. After applying insulation, and equivalent

nuber of panels would be secured end to end in position covering these inner

. panel portions, and so on across the surface.
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The present invention also provides a building panel,
formed from a single sheet of material and comprising: an
outer panel portion; a web portion extending generally.
perpendicularly from the outer panel portion; and a mounting
portion extending from the web pbrtion, and of smaller width
than the‘oﬁter panel portion, whereby, in use, an extérior
surface can be formed from a plurality of the panels secured
adjacent one another, with their mounting portions secured to
a support structure and with the outer panel portions forming
the exterior surfacé;

In this case, no inner panel portion is provided.
After assembly, spaces defined by the panels are accessible
from the interior. One can then £ill these with insulation if
required. ;A,suitaﬁle iayer of decorative inner wall panels
can then be mounted.

The mounting portion can be any portion that enables
the panels to be secured to the pnderlying support. Usually,
the underlying support will be a steel framework, and the
mounting portions can then be flat-bottomed channel sections,
through which screws, bolts etc can be fastenegd.

In this variant of the iﬁvention, as no inner
panel portion is provided, one does ndt have to modify the

panel for mounting at the corners of a building. This can

simplify assembly.

The insulation used can be any known insulation, such
as fiberglass, or mineral fiber. Foam insulation can be used,
and ih this case it is'conveniently applied by injection after

the panels have been secured in position.
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various configurations can be used for the web portion.
Preferably, it is designed to minimize thermal loss, and for this -
purpose it should have as low a thermal conductivity as possible.
The web portion can be provided with large cut outs leaving short
limb portions extending between thé inner and outer panel portions.
The limb portioné can either extend normal to the inner and outer
panel portions, or at an angle thereto. Alternatively, or as well,
the web portion can be corrugated, The length of the limb portions
can be varied, and amongst other things will Se determined by the
overall depth of the web portion ahd the orientation of'the limb
portions. To strenthen the limb portions and increase their

buckling resistance they can be provided with folded edges.

o
»

The use of a continuoﬁs web portion with no openings
has the advantage that in the finished cladding there is no direct
passage for air or moisture. Air or moisture can only travel
between the interior and exteriof by passing through the joint
between two panels and then diagonally adross the space between
these two panels and then between the other joint between these
two panels. This provides for secure weatherproofing, as faults
have to develop in both joints before moisture can travel between
the inside and the outside of the structure. ¢

-

For a ﬁétterﬂﬁnderstanding of the present invention and

to show more clearly how it may be carried into effect, reference

will now be made, by example; to the accompanying drawings which

show an embodiment of the present invention and in which:

-
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Figure 1 shows a pe:éééciive view of part of a cladding
formed from a panel according to the present invention, in
section;

s Figure 2 shows a perspective view of a cross-section
through an altefnative‘embodiment of a panel according to the
present inventiqn;

Figure 3 shows a cross-sectién through a cladding formed
£rom panels according to the present invention; and

Figure 4 shows a perspective view of a third
- embodiment of the panel. ~
| With reference to Figure 1, there is shown a cross-section
through one panel 1 according to the present invention, and part
of a cross-section through a second panel 3. Since'ail the panels
afe similar, the details of each panel will be described with
particular reference to panel 1..

The panel 1 has an inner panel portion 10, a web portion
. 20 and an exterior panel portion 30, which are continuous with
one another. The inner panel portion 10 comprises a main rectangular
sheef 11. A free edge strip 12 of the inner panel portion 10 is
‘continuous with the rectangular sheet 11 and is perpendicular to
it. For coupling purposes, a channel 13 is provided in the edge
strip 12. The channel 13 is of generally trapezoidal cross-section.

The'web portion 20 comprises edge strips 21 and 22, - o
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and extending between the edge strips 21, 22 cross pieces 23.
Consequently, apertures'24 are defined between the edge strips 21
and 22 and the cross-pieces 23.7 In the'edge strip 22, which is
-con£inuous with the rectangular sheet 11, a channel 25 is provided
for coupling puréoses.' Again,-this channel 25 is of generally
trapezoidal cross-section. To reinforce the panel 1, gussets 14
are provided between the inner panel portion 10 and the web portion

20. '
The outer panel portion 30 essentially comprises a single

rectangular sheet. Along two opposite edges of the outer portion,
there are provided channels 31 and 32, for coupling purposes. The
channel 31 is located immediately adjacent the left-hand edge of
the outer panel portion 30 as viewed in figure 1. The channel 32
is 1ocatéd adﬂacent the web portion 20. Again, both these channels

31 and 32 are of generally trapezoidal cross-section.

The channels 31 and 32 are complimentary to one another,
and compriée respective first and second coupling formations.
The channel 32 is slightly larger than the channel 31, to allow
for the thickness of the material. Similarly, the channels 13 and‘
25 comprise complimentary third and fourth coupling formations,
énd the channel 13 is slightly larger than the channel 25.

' The dimensions.of the panel 1 can be chosen to suit any
particular design requirement. Typically, the banel could haée
varying widths dependent on archifectﬁral and éesign requiréments.
The width could be in the range 0.5-1 metres. It could be of any
length that is feasible to transport. The main profile of the

panel 1 is formed by brake folding or forming or roll
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forming from sheet metal, and then the gussets 14 are formed by

stamping, together with any other_gussets.or like reinforcements.

if required, gussets can be provided between the web portion 20

and the outer panel portion 30. The panel can be formed from

aluminum, galvanized or aluminumized steel or stainlesssteel or other metal.

Further, it can be given any desired coating in a variety of colours.
As shown in Figure 1 and Figure 3, in a cladding formed

from panels according to the present invention, the panels co-operate

to form a cdntinuous interior surface vapour barrier and a

continuous exterior surface or weatherseal. To form the.vapour

barrier and weatherseal, a suitable sealant can be provided

between both the inner panel portions 10 and the outer panel

portions 30. |

As shown in Fégure 1, there is a panel- 3. which is similar
to thé panel 1, and like parts of the second panel 3 are given the
same reference numeral; The channels 31 and 25 of the panel 3
engage the corresponding channels 32 and 13 of the panel 1. To
secure the panels in position, the inner panél portion 10 can be
secured to a frame (not shown) by means of screws at desired
locations. The individual panels can be secured to one anotherrby
screws securing the compliméntary sectionsrtoﬁethet. For this
purpose, the channels 13, 25, 31 and 32 can be pre-formed with
appropriate openings. Then, screws can bé screwed through the
channels 25 and 31 of the panel 3 into the channels 13 and 32 of the
panel 1, leaving the screw heads in the channels 25, 31. For
insulation purposes, known insulation material, such as fibreglass
or mineral fibre, can be provided in the spaces formed between

adjacent panels, as indicated at 2 in figure 1.
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To'form.a comblete surface of é structurg, fhe supporting
steel framework is first assembled. Then, generally it is
necessary to separate the inner panel portion 10 of one panel from
the remainder of that paﬁel. Conveniently, the inner panel portion
10 and the web portion 20 are separated togetﬁer from the
corresponding outer pénel portion. This inner panel portion 10
can then be secured along one edge of the surface, with the web
portion 20 aldng the edge itself. The inner panel portion 10 is_.
screwed or otherwise secured.to the frame at appropriate. intervals.
Insulation material 2 is laid against the inner panel portion 10
and secured in position. One can then place a complete panel 1 in
position. It is placed in position with its outer panel portion
30 overlying.the already positioned inner panel portion 10, so as
.to enclose the insulation material 2. Its inner panel portion 10
is secured to the frame by screws, and screws can be used to secure
its channel 25 to the channel 15 of the previously laid separate
inner panel portion 10. Since there is no previously laid exterior
panel portion 30, its exterior panel portion 30 is secured by a
special corner piece. The special corner piece is provided for
providing continuity between the surface under construction .and an
adjaéeﬁt surface. The channel 31 of this first‘complete panel can
be screwed to this corner piedé. After laying of this first
complete panei another strip of insulation m;terial is positioﬁed
and secured against its inner panel portion 10. Then, another

complete panel can be laid. For this second and subsequent complete
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panels, both the channels 25 and 31 can be secured by screws._to the
7corre$ponding channels 13 and 32 of the previously laid panel.
This seéuence can be repeated across the width of the surface,
until a final complete panel is laid. The last complete panel
will have its inner panel portion 10 adjacent an opposite edge of
the surface. Again, insulation will be laid and secured against
this inner portion 10. However, it will then be necessary to
separate an outer panel portion 30 with its associated web portion
20 from the inner panel portion 10 of the panel. This separate
outer panel portion 30 and web portion 20 unit can then be secured
in position covering the final layer of insulation. It can be
secured by means of screws and its channels 31 and 25. Again, a
special corner piece or an end piecé can be used to f£inish the
surface. | | |

| The preceding par§graph has described the assembly
procedure for a surface whoseheight corresponds to the lehgth of
' the panels. 1In cases, wﬁere it is necessary to use two or more
rowsrof panels to cover the entire surface, it is preferable that
the rows of panels are laid simultaneously. Thus, for a two row
surface, oné would fi:stuposition two separate inner panel portions
ldroh the.ftaﬁe. Theh, after layihg appropriate insulation, two |
complete panels would be laid and éecured, overlapping one another
‘with their outer panel portions 30 covering the previously laid

insulation. This procedure could then be continued across the

full width of the surface.
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Whilst the above described assembly technique requires
the provision of separate inner and outer panel portions, this
need not always be necessary. In particular, for the sides of a
building special cornef pieées could béiﬁrovided that provide an

inner panel portion on one side of the building and an outer panel

'portion on another side of the building.

As described above, the web portion 20 ié;provided with
cross-pieces 23, separating apertures 24 from one énother. The
purpose of this construction is to increase the thermal' resistance
of the panel construction, in order to reduce heat transfer between

the interior and the exterior -of the building. ¥For this purpose,

‘various alternative designs of the web portion 20 could be used,

and Figure 2 shows one alternative. Here, the web portion 20 is
corrugated as indicated at 28. These corrugations 28 serve to
increase the thermal path between the interior and the exterior,
and hence to increase the thermal resistance. The corrugations
28 could be combined with apertures as shown in Figure 1, to
furtﬁer increase the thermal resistance. Further,rinstead of
using cross-pieces .23 which extend perpendicularly across the
web section 20, diagonai cross-pieces cauld_be provided, which
define triangular apertures. ‘

Reference will now be made to Figure 4, which shows
a further embodiment of the present invention denoted by the
reference 40. It includes a web portion and an exterior panel

portion generally corresponding to those of the first embodiment.
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The web portion 20 and exterior panel portion 30 and
correSponding parts thereof are given the same reference
numerals as in Figure 1, for simplicity.

The exterior panel portion 30 is the same as that
described above. However, the web portion 20 is slightly
different. It includes crosspieces 23 and apertures 24.
Since the inner panel portion is omitted, channel 25 is
omitted so the web portion 20 is entirely planar.

Additionally, a narrow channel portion 40 is

~ provided. It defines a flat-bottomed U-shape channel,'fbr

mounting the panel 40 to a support framework or the like (not
shown) .

Assembling a wall using this type of panel is
similar to that outlined-abOVe. However, insulation can be
positioned, either before or after mounting the panels 40 in
position.

Before positioning the first panel, a support is
provided for its free end, ie. by cutting of and securing the
web portion 20, including the channel 32 in position. Then,

the first panel 40 is laid. Its channel 31 is secured, by

screws, to the channel- 32 just mentioned. Also,screws or

the like secure the mounting portion 42 to the support
framework. This is then repeated across the width of thé wall
orrroof, as before.

If insulation has not already been installed; it
tan now be inserted from behind. Then, to the inside of the
framework suitable drywalling panelling or the like can be

secured, to complete the interior.
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- Whilst channel-shaped coupling formations 13, 25,
31 and 32 of trapezo;dal cross-section are shown, other
coupling formations could have a V-section.
Alternatively, one coupling formation ‘can comprise
an edge bent at rightrangles to an adjacent part of the panel,
and a second, éomélimentéryicouéling formation can comprise
an inverted U-section adapted to engage that edge.
It is also to be appreciated that the embodiments

of Figures 1 and 4 can be used together.
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CLAIMS:

i. A building panel formed from a single sheet of material

and comprising: an inner panel portion; an outer panel portion

adapted to overly an inner panel portion; and a web portion

- extending between the inner and outer panel portions, whereby,

iﬁ>use, a surface of’a building can be formed from a plurality
of said panels disposed adjacent one another, with adjacent
inner and outer panel portions overlying one anocother.

2. A building panel, formed from a single sheet of
material and comprising an outer panel portion; a web'pdrtion
extendihg generally perpendicularly from the outer panel
porﬁion; and a mounting portion extending from the web portion
and of a smaller width than fhe outer panel portion, whereby,
iﬁ use, an exteridr sufface can be formed from a plurality‘of
the.pénels secured adjacent one another, with their mounting
portionsrsecured to a support structure and with the outer
panel portions forming the exéerior surface.

3. A panel as ¢laimed in claim 1 or 2, which includes
first and second complimentary coupling formations, whereby,.
in use, a first coupling formation of one panel can be engaged
with a second cdupliné formation of an adjacent panél.

&,  a panel as claimed in claim 3, wherein the first
coupling formation is provided along a free edge of the outer
panel portion remote from the inner panel portion, and the
second coupling formation is provided along an outer edge of

the outer panel portion adjacent the web portion.
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5. A panel as claimed in claim 3, wherein the first

coupling formation is provided along a free edge region of the

~outer panel porton remote from the inner panel portion, and

wherein thersecond_coupling formation is provided on the web
portion. 7

6. A’pénel as claimed in claim 3 'és-appghdant to claim
1, which includes third and fourth complimentary coupling
formations, whereby, in use, a third coupling formation of one
panel engages a fourth coupling\formation of an adjacent panel.
7. A pahel as claimed in claim 6, wherein the third
coupling formation is provided along an edge of the inner panel
portion adjacent the web portion, and wherein the fourth
coupling formation is provided alohg a free edge of the inner
panel portion remote frbm the outer panel portion.

8. A panel as claimed in claim 6, wherein the third
coupling formation is provided on the web portion, and wherein
the fourth coupling formation is provided along a free edge of
the inner panel portion remote from the outer panel portion.

9. A panel as claimed in claim 6, 7 or 8, wherein the

first and second coupling formations comprise complimentary

.channel sections and the third and fourth coupliﬂg formations

comprise complimentary channel sections.

10. A panel as claimed in claim 1 or 2 wherein the web portion
is provided with a plurality of apertures separated by cross
pieces extending across the web portion.

11. A panel as claimed in Claim 10, wherein the cross

pieces extend transversely across the web portion.
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12. A panel as claimed in Claim 10, wherein the cross
pieces extend diagonally across the web portion.

13.. A panel as claimed in any preceding claim, wherein the

web portion has a corrugated cross-section, to reduce its thermal
conductivity.
14. A panel as claimed in any preceding claim, wherein

gussets are provided between the outer panel portion and the web

portion, and between the web portion and the inner panel portion

or mounting portion.
15. A cladding of a structure “comprising a plurality of

panels as claimed in claim 1 or 2, wherein an inner panel portion
cm'azmnnming;:mtﬂxltogedﬁn:witheawéb;rmtﬂxxofcmezﬁneljs;segmzmed
fram the remainder of that panel and is provided along one edge of a surface;
ancmﬂxz‘pamélgorﬁﬂxzandaawéb}xztﬁmlci a second panel is separated

fraom the remainder of that panel ard is provided as a separate outer panel
portion along a second edge, opposite the first edge of the surface; and a
plurality of panels are disposed in a row between the first and second edges
oftmesmr&we,wiﬂ1thacmﬁa:pmxﬂ.pniﬂmm;qwaiagﬁngtheinma:or
mounting portions, with the outer panel portion of a panel adjacent to the

first edge overlapping said separate imner or mounting portion and, with

" the inner or'mounting portion of the panel adjacent to the second edge of

the:mnfauaéﬁsposeilxxmﬁth:Eﬁd.sqguztecmﬂiﬂ:;anel;rmtﬂxh
16. A cladding as claimed in claim 15, wherein insulation
material is provided adjacent the outer panel portions and

between the outer panel portions.
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17. A cladding as claimed in claim 15 or 16, wherein a
sealing compound is provided between abutting surfaces of the
inner panel portions, when present, to form an inner vapour

barrier, and between the outer panel portions to form an exterior

5 weather seal.
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18. A method of cladding'a surface of a structure, using
a plurality of panels as claimed in claim 1 or 2, after assembly
of a frame for the structure, the method comprising the steps of:
(a) separating an inner panel portion or a mounting
together with a web portion, of a panel .from
the remainder or that panel;
(b) moﬁnting that separate inner panel or mounting
| pdr;ion to the frame adjacent one edge of the
surface;
(c) successively mounting a plurality of panels
to the frame, with the outer panel portion of
a first panel overlying said separate inner
panel or mounting portion and with the outer
panel portion of each successive panel portion
overlying the inner panel or mounting portion of
the preceding panel, to form-a row of panels
extending from the first edge of the surface
toran opposite second edge;
(d) mounting a panel with an outer panel portion
and a web portion, with the inner panel portion
if present removed, to the frame overlying an

inner panel or mounting portion of a last panel

mounted on the frame.
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19;, - - A method as claimed in claim 16, when using a
panel as claimed in 1, wherein in step (c) before each panel
is mounted, insulation material is affixed to the exposéd
and previously’mounted inner panél,portion, whereby

insulation is provided between each pair of inner and outer

panel portions.
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