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(54) Wall and roof assemblies

(57) A sub-structure for retaining sheet material
forming an outer surface of a building (such as a wall or
roof) in spaced relation to an underlying structure com-
prises a supporting member and a bracket. The support-
ing member is longitudinally extensive and the sheet
material is attached to the support member by suitable

fixings. The support member is mounted on the brackets
which are fixed to the underlying structure and serve to
space the support member from the underlying struc-
ture. The support member is mounted on the brackets
by a "snap-on" latching action, during which at least part
of it is resiliently deformed.
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Description

[0001] The present invention relates to wall and roof
structures and sub-structures. In particular, the inven-
tion relates to sub-structures by means of which a new
outer roof or wall surface may be supported in spaced
apart relation to an existing roof or wall, or other suitable
underlying structures (such as joists formerly supporting
a replaced roof). The invention relates in particular to
support members to which the outer roof or wall surface
is attached and to brackets by means of which the sup-
port members are attached in spaced relation to the un-
derlying structure.

[0002] The refurbishment of roofs or walls of existing
buildings may be achieved by providing a supporting
grid over the existing wall or roof to which a new wall or
roof outer surface is attached. The supporting grid must
be attached to an existing structural element of the build-
ing such as an existing wall or existing roof joists and
brackets are provided so that the supporting grid is in
spaced relation to the existing structure. For new build-
ings the supporting grid is simply attached to suitable
structural elements of the building. One advantage of
mounting the new roof or wall membrane in spaced re-
lation to the underlying structure is that, provided a lining
membrane or the like is provided at the inner side, a void
is created which can be filled with suitable insulating ma-
terial.

[0003] GB 2 148 975 describes one form of such a
structure in which a bracket is located in a generally "C"
shaped support member by a twist and lock action. A
disadvantage of the system described in GB 2 148 975
is that in use the bracket may be caused to rotate so
that it becomes loose and allows movement of the new
roof/wall structure.

[0004] Another system, described in GB 2 240 558
tries to overcome this disadvantage by providing the
bracket with tongue portions which engage parts of the
support member to prevent rotation of the bracket.
[0005] In both the system of GB 2 148 975 and that
of GB 2 240 558 it is necessary to insert the bracket into
an end of the support member and then to slide the
bracket along the support member untilitis in its desired
use position. The bracket is then rotated until it engages
the support member and itis locked in its position of use.
Systems of this sort have two particular disadvantages.
Firstly, it is often a requirement to position the brackets
in very specific locations. For example, a new roof struc-
ture is often mounted over an existing roof structure
which has a corrugated profile. In this case, the brackets
must be mounted in the support member so that in use
they sit in the valleys of the corrugated profile. As there
may be many brackets for each support member, accu-
rate location of all the brackets is difficult and it can also
be difficult to adjust the position of a wrongly located
bracket. Secondly, the brackets are not secured to the
underlying structure until after they have been located
in the support member and the support member has
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been placed in position. Thus, the support member in-
terferes with access to the bracket for inserting and tight-
ening fixings (usually self-tapping screws) which is in-
convenient and does not promote secure and accurate
fixing of the brackets.

[0006] The present invention seeks to overcome the
above disadvantages. In particular, by means of the
present invention it is possible to mount the brackets in
the desired locations on the underlying structure and
subsequently to mount the support member on the
brackets. Thus, the brackets can easily and accurately
be attached at desired locations on the underlying struc-
ture, and access for the bracket fixing is not hindered by
the presence of the support member.

[0007] Accordingly, afirst aspect of the present inven-
tion provides a sub-structure for retaining sheet material
forming an outer surface of a building in spaced relation
to an underlying structure, said sub-structure compris-

ing:

(i) a longitudinally extensive support member hav-
ing a support surface to which said sheet material
is attached in use, and first and second legs de-
pending from respective side edges of said support
surface, said support surface and said legs defining
a hollow interior of the support member, and

(ii) a bracket including a first portion which is se-
cured in use to the underlying structure and a sec-
ond portion which lies in use substantially within the
hollow interior of the support member and which co-
operates with the support member to retain the sup-
port member on the bracket, wherein at least one
of said legs is resiliently deformable from a rest con-
dition to a condition in which said legs are spaced
further apart, and said second portion of the bracket
has first and second oppositely disposed side edg-
es which lie in use adjacent the respective inner sur-
faces of said legs, at least part of said second por-
tion being so sized and shaped that said at least
one resiliently deformable leg is deformed away
from the rest condition as the support member is
mounted on the bracket.

[0008] In a preferred embodiment of this aspect of the
invention, a free end of one of said legs includes an en-
gagement formation and the respective side edge of the
second portion of the bracket includes a recess which
co-operates with said engagement formation to retain
the support member on the bracket.

[0009] In a particularly preferred variation of this em-
bodiment, the free ends of each of said legs include an
engagement formation and the respective side edge of
the second portion of the bracket each include a recess
which co-operates with an engagement formation of a
respective leg to retain the support member on the
bracket.

[0010] In a particularly preferred arrangement the en-
gagement formation(s) and the recess(es) co-operate
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by a latching engagement. In this way, the support mem-
ber is particularly securely located on the bracket(s).
[0011] Inafurtherpreferred arrangement, atleast part
of the engagement formation(s) enters the recess(es)
to an extent that the support member adopts substan-
tially its rest configuration when mounted on the bracket
in the use position.

[0012] In an especially preferred embodiment of the
invention, at least one of the side surfaces of the bracket
includes a portion having a convex profile whereby said
second portion is so sized and shaped that said at least
one resiliently deformable leg is deformed away from
the rest condition as the support member is mounted on
the bracket.

[0013] Preferablyinthis embodiment, the second por-
tion of the bracket comprises a substantially straight top
edge which lies in use proximate the undersurface of
the support surface of the support member, the portion
having a convex profile depending from one end of said
top edge, and an arcuate portion leading from the other
end of said top edge to the other of said side edges.
[0014] According to a second aspect of the invention,
there is provided a bracket for co-operation with a sup-
port member in a sub-structure for retaining sheet ma-
terial forming an outer surface of a building in spaced
relation to an underlying structure, the bracket compris-

ing:

a lower, first, portion including a foot which contacts
the underlying structure in use and by means of
which the bracketis secured in use to the underlying
structure, and

an upper, second, portion including a substantially
straight top edge oppositely disposed from said
foot, oppositely disposed side edges depending
from said top edge, each side edge including an in-
wardly directed recess and at least one of said side
edges including a portion, extending from said top
edge to an upper limit of said recess, having an out-
wardly convex profile.

[0015] Preferably the bracket further comprises an ar-
cuate portion extending from said top edge to the upper
limit of said recess on the side edge not including the
portion having an outwardly convex profile.

[0016] Athird aspectof the presentinvention provides
a method of forming the sub-structure according to the
first aspect of the invention comprising mounting a de-
sired number of brackets at appropriate locations on the
underlying structure, placing the support member over
the brackets and urging the support member into its po-
sition of use whereby the at least one resiliently deform-
able leg of the support member is resiliently deformed
from its rest condition as the second portion of the brack-
et enters the hollow interior of the support member.
[0017] Preferably, in their use position, the brackets
and the support member are engaged by a "snap-fit" ac-
tion such that the legs of the support member engage
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the bracket by a latching action.

[0018] For a better understanding of the invention,
and to show how the same may be carried into effect,
reference is made, by way of example only, to the fol-
lowing drawings, in which:

Figure 1 is a section through a prior art cavity wall
assembly in accordance with the structure de-
scribed in GB 2 148 975;

Figure 2 is an exploded view of the prior art section
shown in Figure 1;

Figure 3 is a part sectional view of a prior art roof
sub-structure as described in GB 2 240 558;

Figure 4 is a plan view of part of a bracket in ac-
cordance with the present invention;

Figure 5 is a transverse section through a support
member for co-operation with the bracket of Figure
4, in accordance with the present invention; and

Figure 6 is a transverse section through an alterna-
tive support member.

[0019] Referring now to Figures 1 and 2, in the prior
art assembly the outer surface of the wall comprises
sheet material 1 in the form of a series overlapping cor-
rugated panels.

[0020] The panels of sheet material 1 are mounted on
a C-section supporting member 2 which in turn is mount-
ed on brackets 3. The brackets 3 are provided with slots
4 into which lips 5,6 of support member 2 are inserted
(by a twisting of the bracket 3) to lock the bracket 3 in
the support member 2. The sheet material 1 is secured
to the brackets 3 by means of self tapping screws (not
illustrated). The assembly of Figures 1 and 2 is also pro-
vided with a lining 7 of sheet material, thereby to define
a cavity 8 between the sheet material 1 and the lining 7.
The lining 7 is attached to the underlying structure 9 of
the building. The brackets 3 are attached at 10 (by self
tapping screws) to the underlying structure 9. Although
illustrated in Figures 1 and 2 with respect to wall clad-
ding, structures of this type are also suitable for new or
replacement roofing structures.

[0021] Figure 3 shows another prior art structure com-
prising a bracket 30 and a support member 31. Sheet
material 32 is attached to the top surface 33 of support
member 31. The bracket 30 is mounted on underlying
structure 34 by means of a foot 35. Aliner 36 is disposed
on the underlying structure 34 and passes between the
bracket 30 and the underlying structure 34. The bracket
30 includes tongues 37, 38 and slots 39, 40 which co-
operate with recesses 41, 42 formed in the support
member 31 to retain the support member 31 on the
bracket 30. Elements 43, 44 (which project out of the
plane of the paper) act to prevent rotation of bracket 30
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in support member 31.

[0022] In both constructions illustrated in Figures 1 to
3 it is a particular disadvantage that the brackets must
first be set in position in the support member before the
support member (with the brackets attached) is placed
in its location of use. It is often the case, especially, for
example, when covering an underlying surface such as
an old wall or roof with a corrugated profile, that the
brackets must be disposed (with respect to the under-
lying structure) in specific locations, with limited margin
for error. Such specific locations may, for example, be
the valleys in the corrugated profile of the underlying
structure, or the location of particular elements of the
underlying structure capable of supporting the new
sheet material outer surface via the brackets. It can be
difficult to locate the brackets in the correct location in
the support member and, if the brackets are found to be
in the wrong position when the support member is of-
fered to the underlying structure, it can be difficult to ad-
just their position. Furthermore, the support member
can often obstruct access to the fixing point for attaching
the brackets to the underlying structure. The presentin-
vention seeks to overcome these deficiencies.

[0023] Figures 4 and 5 illustrate respectively a part of
a bracket 50 and a support member 70, in accordance
with the present invention. Only the upper part of the
bracketis shown in Figure 4. The lower part of the brack-
et (not illustrated) by means of which it is attached to
the underlying structure may be formed as known from
the prior art. For example one or more feet may be
formed at the base of the bracket extending generally
perpendicularly with respect to the main portion of the
bracket, these feet including one or more holes for fix-
ings such as self tapping screws.

[0024] The bracket 50 includes a top edge 51 which
is generally straight and side edges generally indicated
at 52 and 53. Recesses 54 and 55 are formed in side
edges 52 and 53 respectively. The bracket 50 is prefer-
ably formed from steel (especially galvanized steel) or
may be formed from other suitable material having the
required characteristics of strength and rigidity. The
bracket may be formed from a web of steel material hav-
ing a thickness of between 1mm and 5mm, preferably
about 3mm.

[0025] The support member 70 is illustrated in trans-
verse cross-section and extends along a major axis per-
pendicular to the plane of the paper. The length of a giv-
en support member will depend on the particular circum-
stances of its use, but may be several metres. The sup-
port member 70 includes a support surface 71 to which,
in use, the sheet material forming the (new) outer sur-
face of the building is attached. The sheet material will
often take the form of rolled metal sheets, such as of
steel or aluminium. These sheets can be formed with a
corrugated or ridged profile and adjacent sheets will nor-
mally overlap and, ideally be provided with inter-engag-
ing means to hold the sheets together to form a single
surface. Other sheet materials can also be used, such
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as suitably strong and durable plastics materials. A lin-
ing material, for example a waterproof lining material,
co-extensive with the sheet material, may be placed be-
tween the support surface 71 and the sheet material.
The support surface 71 may be formed with a number
of ribs which may be longitudinal, transverse, or in other
directions. These ribs may serve to increase the rigidity
of the support surface and it has been suggested that
the resistance to being pulled out of a fixing of particular
thread diameter may be improved by the presence of
the ribs. However, this advantage is only likely to be
achieved when the fixing passes through a valley be-
tween the ribs and such precision in location of the fixing
may not be possible where, for example, the ribs on the
support surface 71 are obscured by a liner. Depending
from the respective edges of the support surface 71 are
legs 72, 73 which are as illustrated preferably of unequal
length, although this need not necessarily be so. The
free ends 74, 75 of the legs 72, 73 are provided with
engagement formations 76, 77 which preferably extend
continuously along the length of the support member 70.
The engagement formations 76, 75 are formed as lips
or hooks depending from the respective legs 72, 73. The
support member 70 is preferably made from steel, es-
pecially galvanized steel, having a thickness of from 0.5
to 5mm, especially about 1mm to 2mm, particularly
about 1,25mm. Other materials may be used provided
that they are suitable for fixing the sheet material and
meet other requirements outlined below.

[0026] The bracket 50 includes a portion 56 of the side
edge 52 having an outwardly convex profile 57. The por-
tion 56 in the embodiment illustrated depends from the
top edge 51 and terminates at the upper limit 58 of re-
cess 54. The portion 56 is illustrated in Figure 4 as hav-
ing a smoothly progressive convexly curved surface,
and this is the preferred arrangement as it provides the
easiest mounting of the support member 70 on the
bracket 50. However, other convex profiles may be suit-
able, such as a more steeply curved surface, or two
plane surfaces extending respectively from the top edge
51 and the upper limit 58 of recess 54 and meeting at
an apex, provided only that the support member 70 can
be mounted on the bracket 50 by means of a reasonable
force applied to cause resilient deformation of the sup-
port member 70, as described below. A portion 59 of the
side edge 53 between the top edge 51 and the recess
55 has a generally arcuate shape.

[0027] The leg 72 of support member 70 is resiliently
deformable from the rest condition illustrated in Figure
5 generally in the direction indicated by arrow A. The
spacing d between the free end 74 of leg 72 and leg 73
is thereby increased. When the leg 72 is no longer sub-
jected to the force causing the deformation, the leg 72
returns resiliently to the rest condition illustrated in Fig-
ure 5. If desired, the leg 73 may be resiliently deformable
and the support surface 71 may also be capable of some
resilient deformation.

[0028] In use of the sub-structure of the invention
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(comprising the bracket(s) and the support member(s),
the brackets are first secured in the desired locations on
the underlying structure. In this context, the underlying
structure may be an existing wall or roof, or other suita-
ble structural frameworks or elements of a building. The
brackets may be secured by suitable fixings such as self
tapping screws, or may be fixed to the underlying struc-
ture by means of an adhesive. When the required
number of brackets has been fixed in position, the sup-
port member is placed loosely over the brackets so that
the upper portions of the brackets 50 begin to enter the
hollow region 78 of the support member 70 defined by
the legs 72, 73 and support surface 71. The brackets 50
are initially prevented from fully entering the hollow re-
gion 78 of the support member 71 because the width of
the bracket 30 in the area including the convexly profiled
region 57 is greater than the spacing d of the support
member. A force is then applied to the support member
70, usually to the support surface 71, to urge the support
member 70 further onto the brackets 50. The leg 72 of
the support member 70, and possibly other parts of the
support member 70, are caused to deform resiliently so
that the spacing d is increased. In this way, the free ends
74,75 of the legs 72,73 can slide over the convexly pro-
filed surface 57 and arcuate surface 59 respectively so
that the upper portions of bracket 30 enter further into
hollow region 78. As the support member 70 reaches its
final use position with respect to the brackets 50 the en-
gagement formations 76, 77 enter the respective re-
cesses 54, 55 so that the support member 70 resiliently
returns to its rest condition with a "snap" action. The en-
gagement formations 76, 77 co-operate with the upper
edges 58, 60 of the recesses 54, 55 in a latching action
to retain the support member 70 securely on the brack-
ets 50.

[0029] The support member 70 should have a suffi-
cient resistance to resilient deformation so that a sub-
stantial force is required to urge the support member 70
into engagement with the brackets 50. In this way, the
support member 70 is securely retained on the brackets
50 because a large force is required in order to over-
come the resistance to deformation of the support mem-
ber 70 and to urge it out of engagement with the brackets
50. In order to urge the support member 70 into engage-
ment with a given bracket 50, a minimum force of ap-
proximately 600N, more especially 1000N should be re-
quired. The required force will, of course, be determined
by factors such as the material used to form the support
member 70, the thickness of the material and the degree
of deformation which is required.

[0030] Figure 6 illustrates a variation of the support
member 70 in which the engagement formation 77 is
replaced by a protrusion or knee 79 formed in the leg 73.

Claims

1. A sub-structure for retaining sheet material forming
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an outer surface of a building in spaced relation to
an underlying structure, said sub-structure compris-

ing:

(i) a longitudinally extensive support member
having a support surface to which said sheet
material is attached in use, and first and second
legs depending from respective side edges of
said support surface and each having a free
end distal from the support surface, said sup-
port surface and said legs defining a hollow in-
terior of the support member, and

(ii) a bracket including a first portion which is
secured in use to the underlying structure and
a second portion which lies in use substantially
within the hollow interior of the support member
and which co-operates with the support mem-
ber to retain the support member on the brack-
et, wherein

at least one of said legs is resiliently deform-
able from a rest condition to a condition in which
said legs are spaced further apart, and said second
portion of the bracket has first and second opposite-
ly disposed side edges which lie in use adjacent the
respective inner surfaces of said legs, at least part
of said second portion being so sized and shaped
that said at least one resiliently deformable leg is
deformed away from the rest condition as the sup-
port member is mounted on the bracket.

A sub-structure as claimed in Claim 1 wherein a free
end of one of said legs includes an engagement for-
mation and the respective side edge of the second
portion of the bracket includes a recess which co-
operates with said engagement formation to retain
the support member on the bracket.

A sub-structure as claimed in Claim 1 wherein the
free ends of each of said legs include an engage-
ment formation and the respective side edges of the
second portion of the bracket each include a recess
which co-operates with an engagement formation
of a respective leg to retain the support member on
the bracket.

A sub-structure as claimed in Claim 2 or 3 wherein
the engagement formation(s) and the recess(es)
co-operate by a latching engagement.

A sub-structure as claimed in Claim 2, 3 or 4 where-
in at least part of the engagement formation(s) en-
ters the recesses to an extent that the support mem-
ber adopts substantially its rest configuration when
mounted on the bracket in the use position.

A sub-structure as claimed in any preceding claim
wherein at least one of the side surfaces of the
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bracket includes a portion having a convex profile
whereby said second portion is so sized and
shaped that said at least one resiliently deformable
leg is deformed away from the rest condition as the
support member is mounted on the bracket.

A sub-structure according to Claim 6 wherein the
second portion of the bracket comprises a substan-
tially straight top edge which lies in use proximate
the undersurface of the support surface of the sup-
port member, the portion having a convex profile de-
pending from one end of said top edge, and an ar-
cuate portion leading from the other end of said top
edge to the other of said side edges.

A bracket for co-operation with a support member
in a sub-structure for retaining sheet material form-
ing an outer surface of a building in spaced relation
to an underlying structure, the bracket comprising:

a lower, first, portion including a foot which con-
tacts the underlying structure in use and by
means of which the bracket is secured in use
to the underlying structure, and

an upper, second, portion including a substan-
tially straight top edge oppositely disposed
from said foot, oppositely disposed side edges
depending from said top edge, each side edge
including an inwardly directed recess and at
least one of said side edges including a portion,
extending from said top edge to an upper limit
of said recess, having an outwardly convex pro-
file.

A bracket as claimed in Claim 8 further comprising
an arcuate portion extending from said top edge to
the upper limit of said recess on the side edge not
including the portion having an outwardly convex
profile.

A method of forming the sub-structure of any of
Claims 1 to 7 comprising mounting a desired
number of brackets at appropriate locations on the
underlying structure, placing the support member
over the brackets and urging the support member
into its position of use whereby the at least one re-
siliently deformable leg of the support member is
resiliently deformed from its rest condition as the
second portion of the bracket enters the hollow in-
terior of the support member.

A method as claimed in Claim 9 wherein in their use
position, the brackets and the support member are
engaged by a "snap-fit" action such that the legs of
the support member engage the bracket by a latch-
ing action.

A sub-structure as claimed in Claim 1 including a
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bracket as claimed in Claim 7 or Claim 8.

13. A building including a sub-structure as claimed in
any of Claims 1to 7 or 12.
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