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(57) A metal web (32, 34) for connecting timber ele-
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portions (36, 38, 40) having attachment formations able
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Description

Description of Invention

[0001] This invention relates to trusses of the kind
which includes timber elements connected to one anoth-
er by metal webs. The invention has been devised, in
relation to, and hereafter will be described in the context
of, parallel chord trusses, but it is to be appreciated the
invention may be applicable in othertypes of truss where
similar or analogous problems, as described hereafter,
arise.

[0002] Parallel chord trusses utilising elongate timber
chords spaced from and generally parallel to one anoth-
er, connected by metal webs extending between the
spaced chords, are well known. For example, there are
the present applicant’s "easi-joist®" trusses. Such truss-
es may be used in the construction of floors in buildings,
and present several advantages over solid timber joists
including light weight, the ability to route services through
the spaces between the chords, long-term dimensional
stability, sound and vibration damping qualities, and the
ability to span lengths greater than can readily be done
with traditional timber joists. When installed, the chords
usually are spaced one above the other, and therefore
will be referred to herein, for convenience, as the top and
bottom chords, although in many cases there is no dis-
tinction between which of the chords is to be the top one
and which is to be the bottom one, and references herein
to "vertical", and analogous terms, have regard to such
orientation.

[0003] In such a truss, the chords are secured, and
maintained in the required spaced relationship, to one
another by metal webs attached to both sides of the truss,
the webs being spaced along the length of the truss. The
metal webs are configured to be secured to the vertical
side surfaces of the chords, by being provided with at-
tachment portions which are formed as nail plates, i.e.
having integrally formed teeth which may be pressed into
the timber of the chords. The attachment portions of the
metal webs are connected to one another by spacing
portions which extend across the space between the
chords. Usually the metal webs are pressings from sheet
metal e.g. steel, galvanized or otherwise treated to resist
corrosion, and the spacing portions between the attach-
ment portions are provided with flanges along theiredges
to resist bending and buckling under the loads imposed
thereon in use and during transport/storage prior to use.
Atruss will usually also include timber spacing elements
extending vertically between the top and bottom chords,
such spacing elements being secured to the top and bot-
tom chords by nail plates pressed into the engagement
with adjacent parallel side surfaces of the spacing ele-
ments and chords. Such timber spacing elements may
be provided at the ends, and possibly at one or more
intermediate positions, lengthwise of the truss.

[0004] A truss such as desctibed above typically is
manufactured by placing the timber chords in the re-
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quired spaced parallel relationship to one another, along-
side one another on a fabrication surface. The required
timber spacing elements are disposed therebetween,
and the required number of metal webs placed where
required. The nail plates for fixing the timber spacers are
also placed in the required positions. Such nail plates
rest on the tips of their integrally formed teeth on the
upwardly presented surfaces (which are the side surfac-
es in use) of the chords and timber spacing elements,
while the tips of the teeth of the attachment portions of
the metal webs rest on the upwardly presented surfaces
of the chords. A pressing device is then used succes-
sively to press the nail plates and attachment portions of
the metal webs so that their teeth penetrate the timber,
to secure them in position.

[0005] The main potential modes of failure of a truss
as above described are detachment from the chords of
the attachment portions of the metal webs, and buckling
of the spacing portions of the webs, usually in the vicinity
of the attachment portions thereof. One problem encoun-
tered in manufacture of the trusses is that in the course
of the pressing process the metal webs might be moved
slightly as their teeth are embedded in the timber of the
chords. It is broadly the object of the present invention
to address these problems, as well as generally to pro-
vide a metal web of improved performance as described
hereafter.

[0006] According to one aspect of the present inven-
tion, we provide a metal web for connecting timber ele-
ments in spaced relation to one another in a truss, the
metal web comprising respective attachment portions
having attachment formations able to be embedded into
attachment faces of the timber elements and at least one
spacing portion extending between the attachment por-
tions, characterised in that the web is provided with at
least one engagement formation adapted to become em-
bedded in a surface of a respective timber element ex-
tending transversely of an adjacent attachment face of
the timber element.

[0007] There may be at least one of the engagement
formations for each of the attachment portions of the web.
[0008] The or each spacing portion of the metal web
may comprise a or a respective flange extending along
one or more of each edge of the spacing portion, and the
oreach engagementformation may comprise an end por-
tion of a flange.

[0009] One advantage of the provision of an engage-
ment formation or formations in a metal web in accord-
ance with the invention is that by becoming embedded
into the timber element surface transverse to that which
the attachment portions engage, the metal web is resist-
ant to displacement while the teeth on the attachment
portions are being pressed into the timber elements. A
further advantage, arising when the or each engagement
formation is provided by an end portion of a flange of the
spacing portion of the metal web, is that it helps support
the flange in relation to the timber element, with the result
that buckling of the spacing portion of the web in the
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vicinity of the timber element becomes substantially less
likely.

[0010] Metal webs of various configurations, e.g. gen-
erally I-shaped, V-shaped or W-shaped are known for
use in trusses of the kind with which the invention is con-
cerned. A metal web in accordance with the invention
may be of any of such configurations. In particular, and
as desctibed hereafter, it may be V-shaped with two at-
tachment portions for connection to one timber chord of
a truss and an intermediate attachment portion for at-
tachment to the other timber chord of the truss, the spac-
ing portions extending between the attachment portions
at an inclination to the length of the truss. The web may
be separable in its intermediate attachment portion, to
provide two I-shaped webs.

[0011] According to another aspect of the invention,
we provide a truss comprising timber chords secured in
spaced relationto one another by at least one, preferably
by a plurality of, metal webs in accordance with the first
aspect of the invention.

[0012] The invention will now be described by way of
example with reference to the accompanying drawings,
of which

Figure 1 is a perspective view of part of a truss in
accordance with the invention;

Figure 2 is a perspective view of part of a metal web
in accordance with the invention;

Figure 3 is a plan view of part of a sheet metal blank
from which the metal web as illustrated in figure 2
may be made.

Referring firstly to figure 1 of the drawings, this illustrates
an end part of a parallel chord truss in accordance with
the invention. It comprises two spaced parallel chords
which are elongate timber elements 12, 14 each of rec-
tangular cross-sectional shape. Such a truss may be
used in a floor structure in a building, and in use it will in
almost all cases be disposed in the illustrated orientation
with the chord 12 vertically spaced above the chord 14.
Figure 1 shows an end part of the truss 10, and at this
end part, the chords 12, 14 are spaced apart from one
another by a timber spacing element or column 16 ex-
tending between the chords 12, 14 perpendicularly to the
length thereof: as illustrated the column 16 comprises
two separate column elements 18, 20 disposed along-
side one another. The visible side faces 22, 24 of the
chords 12, 14 respectively lie in a common plane with
the sides of the column elements 18, 20, and these faces
constitute attachment faces enabling the components to
be secured to one another by nail plates 26, 28. As is
wellknown, the nail plates 26, 28 comprise plates of sheet
metal usually a suitable grade of steel, from which a large
number of integral teeth have been pressed out so as to
extend perpendicular to the general plane of the nail
plate, leaving slots visible in the nail plate is external sur-
face some of which are visible at 30. The nalil plates are
pressed onto the timber components so that the teeth
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penetrate the latter in the manner of nails to hold them
together. Corresponding such nail plates would be pro-
vided at the other, not visible, side of the truss.

[0013] A further timber spacing element or column
would be provided at the opposite end, not illustrated, of
the truss, and possibly one or more further intermediate
such spacing elements.

[0014] Between the timber spacing elements the
chords are secured to one anotherinthe required spaced
parallel relationship by a plurality of metal webs. Figure
1 of the drawings shows one such web indicated gener-
ally at 32 and part 34 of a further such metal web at the
opposite side of the truss. The metal webs 32, 34 are
identical to one another, and the web 32 comprises first
and second end attachment portions 36, 38, which attach
to the chord 14 and an intermediate attachment portion
40 which attaches to the chord 12. Between the attach-
ment portions 36, 40 and 38, 40 there extend respective
spacing portions 42, 44 which are inclined to the length
of the chords 12, 14, so that the metal web is generally
V-shaped, albeit inverted in orientation as shown in the
drawings. The next, notillustrated, metal webs along the
truss would be of the opposite, i.e. normal V, orientation,
and so on along the length of the truss.

[0015] The metal webs are of sheet metal such as
steel, made by suitable stamping and pressing opera-
tions to form them to the configuration described hereaf-
ter and treating them, e.g. galvanising, for corrosion re-
sistance. Referring now, additionally, to Figure 2 of the
drawings, the attachment portions 36, 38, 40 thereof are
formed as nail plate portions, with integral teeth able to
be embedded in the timber of the chords of the truss to
secure the attachment portions thereto. Each of the at-
tachment portions is provided with a plurality of such
teeth, the slots left by the formation thereof being visible
in figure 1 and two only of such teeth, on the attachment
portion 36, being indicated at 46 in Figure 2 of the draw-
ings. The spacing portions 42, 44 of the metal web each
comprise, as clearly visible for the spacing portion 42, an
elongate portion 48 which lies in the same plane as the
nail plate attachment portions 36, 38, 40 of the web, with
its edges having flanges 50, 52 extending at right angles
tothe plane of the portion 48. These flanges 50, 52 extend
into the space between and within the width of the chords
12, 14 and face the corresponding flanges on the metal
web at the opposite side of the truss.

[0016] The flange 50, adjacent the attachment portion
36, curves round so that an end portion 54 of the flange
50 lies parallel to the upper surface 58 of the lower chord
14 and has a locating lug formation 56 which lies against
the surface 58. The flange 52 at its end adjacent the
attachment portion 36 curves around slightly as indicated
at 60 and ends in a projecting engagement formation 62.
The engagement formation 62 projects to an extent such
that, when the truss is assembled, it embeds in the chord
1410 a depth of, for example, 1to 1.5 mmfromthe surface
58 of the chord 14. In Figure 2, the extent of projection
of the formation 62 is shown in relation to the broken line
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64 indicating the position of the edge of the lower chord
14 between its surfaces 24, 58.

[0017] The flange 50 has, at its end opposite the at-
tachment portion 36 and adjacent the attachment portion
40, an engagement formation 66 which, analogously to
the formation 62, embeds in the under surface (not
shown) of the upper chord 12. The flange 52, adjacent
the attachment portion 40, curves round as indicated at
68 to aconfiguration of two ofthe portions 54 of the flange
50 in back to back disposition, after which it extends
lengthwise of the spacing portion 44 of the metal web,
asvisible at 70 in Figure 1 ending at 72 in an engagement
formation which engages the upper surface 58 of the
lower chord 14.

[0018] Figure 3 of the drawings illustrates part of a
sheet metal blank which forms an early stage of manu-
facture of a metal web as above described. At this stage
it is planar, with respective portions which are to form the
attachment portions 36, 40 and the spacing portion 42
with its portion 48 and flanges 50, 52 having their en-
gagement formations 62, 66 at their respective ends.
[0019] In a truss incorporating metal webs in accord-
ance with the invention, the presence of the engagement
formation 62, 66 which become embedded in the timber
chords of the truss has the effect of providing additional
support for the spacing portions of the metal webs adja-
cent their connections to the chords. This provides a sig-
nificant improvement in the resistance of the webs to
buckling of the spacing portions thereof. By way of ex-
ample, an improvement of the order of 5% in the load
which can be withstood before buckling of the spacing
portion takes place may be achievable. It also improves
the security of attachment of the attachment portions of
the metal web to the timber chords.

[0020] In manufacture of a truss, in accordance with
the method described in the introductory part of the
present specification, in the initial stage of positioning the
components of the truss in the required disposition rela-
tive to one another, on a fabrication surface, the metal
webs initially are placed with their locating lug formations
as 56 contacting the respective surfaces which face one
another of the chords 12, 14, with the tips of the teeth as
46 on the attachment portions of the metal web resting
against the attachment faces 22, 24 of the chords. The
engagement formations as 62, 66 will slightly indent the
edges of the chords between their side faces and facing
surfaces. Then, in the course of pressing the attachment
portions of the metal webs so that their teeth penetrate
the timber chords, the engagement formations will pen-
etrate the surfaces of the chords which face one another,
being moved parallel to such surfaces from the edges of
the chords. This makes movement of the metal webs
from their correct positions less likely in the course of the
pressing operation.

[0021] The metal web described above is generally V-
shaped. Metal webs of other configurations are known,
and the invention is applicable to such other configura-
tions. One well known configuration is generally |-
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shaped, comprising two attachment portions for attach-
ment to respective timber elements and a single spacing
portion extending therebetween. In a truss, such a spac-
ing portion may extend at an inclination to the length of
the truss.

[0022] The V-shaped web as described may be pro-
vided, in its intermediate attachment portion 40, with a
break line where indicated at 76 in figures 2 and 3, ena-
bling separation of the web at such line into two I-shaped
webs, inmirrorimage of one another. In atruss, the spac-
ing portions of such I-shaped webs extend at an inclina-
tion to the length of the truss. The break line may be of
reduced thickness compared with the rest of the web, or
weakened in some other manner, so that the V-shaped
web may be separated into two |-shaped webs without
the use of tools.

[0023] When used in this specification and claims, the
terms "comprises” and "comprising” and variations there-
of mean that the specified features, steps orintegers are
included. The terms are not to be interpreted to exclude
the presence of other features, steps or components.
[0024] Thefeaturesdisclosedinthe foregoing descrip-
tion, or the following claims, or the accompanying draw-
ings, expressed in their specific forms or in terms of a
means for performing the disclosed function, ora method
or process for attaining the disclosed result, as appropti-
ate, may, separately, or in any combination of such fea-
tures, be utilised for realising the invention in diverse
forms thereof.

Claims

1. Ametal web (32, 34) for connecting timber elements
(12, 14) in spaced relation to one another in a truss,
the metal web comprising respective attachment
portions (36, 38, 40) having attachment formations
(46) able to be embedded into attachment faces (22,
24) of the timber elements and at least one spacing
portion (42, 44) extending between the attachment
portions, characterised in that the web is provided
with at least one engagement formation (62, 66)
adapted to become embedded in a surface (58) of
a respective timber element (14) extending trans-
versely of an adjacent attachment face (24) of the
timber element.

2. A metal web according to claim 1 further character-
ised in that there is at least one of the engagement
formations (62, 66) for each attachment portion of
the web.

3. A metal web according to claim 1 or claim 2 further
characterised in that the or each spacing portion
(42, 44) comprises a or a respective flange (52, 50)
extending alonga orarespective edge of the spacing
portion, and the or each engagement portion (62,
66) comprises an end portion of a flange (52, 50).



10.

7 EP 1 985 774 A1 8

A metal web according to any one of the preceding
claims, further characterised by comprising two at-
tachment portions (36, 38) for attachment to one tim-
ber element (14) and an intermediate attachment
portion (40) for attachment to a further timber ele-
ment (12), and wherein there are engagement for-
mations (62, 66) for engagement with both timber
elements.

A metal web according to claim 4 characterised in
that it is generally V-shaped, with the spacing por-
tions (42, 44) arranged to extend at an inclination to
the length of the timber elements (12, 14).

A metal web according to claim 4 or claim 5 further
characterised in that it is separable in its interme-
diate attachment portion (40) to form two I-shaped
webs.

A metal web according to any one of the preceding
claims which is of sheet metal.

A truss comprising timber chords (12, 14) secured
in spaced relation to one another by a plurality of
metal webs characterised in that at least one (32,
34) of the metal webs is a web according to any one
of the preceding claims.

A truss according to claim 8, further characterised
in that there is at least one timber spacing element
(16) between the chords.

Atruss according to claim 8 or claim 9, further char-
acterised in that it is a parallel chord truss.

Amended claims in accordance with Rule 137(2)
EPC.

1. A metal web (32, 34) for connecting timber ele-
ments (12, 14) in spaced relation to one another in
atruss, the metal web comprising respective attach-
ment portions (36, 38, 40) having attachment forma-
tions (46) able to be embedded into attachment faces
(22, 24) of the timber elements and at least one spac-
ing portion (42, 44) extending between the attach-
ment portions, the web being provided with at least
one engagement formation (62, 66) adapted to be-
come embedded in a surface (58) of a respective
timber element (14) extending transversely of an ad-
jacent attachment face (24) of the timber element
characterised in that the at least one engagement
formation is arranged to rest against an edge part of
the adjacent attachment face (24) of the timber ele-
ment while the attachment formations (46) rest
against the attachment face, and the engagement
formation is caused to become embedded in said
surface (58) in the course of causing the attachment
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formations to be embedded into the attachment face
(29).

2. A metal web according to claim 1 further charac-
terised in that the or each spacing portion (42, 44)
comprises aorarespective flange (52, 50) extending
along a or a respective edge of the spacing portion,
and the or each engagement portion (62, 66) com-
prises an end portion of a flange (52, 50).

3. A metal web according to claim 2 further charac-
terised in that the at least one spacing portion of
the web is arranged to extend at an inclination be-
tween the timber elements, and the or each engage-
ment formation is arranged to be in an acute angle
defined between the or each spacing portion and the
respective timber element.

4. A metal web according to claim 1 further charac-
terised in that there is at least one of the engage-
ment formations (62, 66) for each attachment portion
of the web.

5. Ametal web according to any one of the preceding
claims, further characterised by comprising two at-
tachment portions (36, 38) for attachment to one tim-
ber element (14) and an intermediate attachment
portion (40) for attachment to a further timber ele-
ment (12), and wherein there are engagement for-
mations (62, 66) for engagement with both timber
elements.

6. A metal web according to claim 5 characterised
inthatitis generally V-shaped, with both the spacing
portions (42, 44) arranged to extend at an inclination
to the length of the timber elements (12, 14).

7. A metal web according to claim 5 or claim 6 further
characterised in that it is separable in its interme-
diate attachment portion (40) to form two |-shaped
webs.

8. Ametal web accordingto any one of the preceding
claims which is of sheet metal.

9. Atruss comprising timber chords (12, 14) secured
in spaced relation to one another by a plurality of
metal webs characterised in that at least one (32,
34) of the metal webs is a web according to any one
of the preceding claims.

10. A truss according to claim 8, further character-
ised in that there is at least one timber spacing el-
ement (16) between the chords.

11. A truss according to claim 8 or claim 9, further
characterised in that it is a parallel chord truss.
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