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BEAM AND BUILDING INCORPORATING THE 
SAME 

This is a continuation, of application Ser. No. 
305,652, ?led Nov. 13, 1972 now abandoned. 
The present invention relates to a building construc 

tion comprising a roof or floor with at least one primary 
structural member in the form of a beam extending be 
neath and supporting the roof or ?oor. A primary struc 
tural member which is in the form of a roof or floor 
beam transfers the weight of the roof or ?oor to vertical 
support members such as walls or stanchions. The 
beam comprising a plurality of longitudinal load 
bearing members in a generally triangular con?gura 
tion as seen in cross-section and delineating three lon 
gitudinal sides of the beam. at least two of the sides 
being inclined to the vertical and to the horizontal, the 
beam being primarily intended for single-storey, ?at 
roof buildings such as factories and warehouses. 
The longitudinal members and bracing members 

form an open lattice which is not only unattractive in 
appearance but makes it dif?cult to paint when there 
is a requirement for painting all visible surfaces. in ad 
dition, dust and dirt tend to lodge on the members and 
then to fall down into the working space. Furthermore, 
there is also a tendency for moisture to condense and 
for the condensation to collect in concealed pockets. 

It is desirable to avoid these disadvantages, and it is 
also desirable to avoid these disadvantages in such a 
way that the construction provided can be fabricated at 
low cost and without undue difficulty in assembly. 
According to the present invention, the longitudinal 

load-bearing members comprise longitudinal panel 
retaining lips extending at least along the tops and bot 
toms of the inclined sides of the beam, panels being 
provided on the sides and retained by the lips so that 
the panels cover the bracing members (as seen from 
below); the distance apart of the lips on any one in 
clined side is greater than the height of the respective 
panel retained by the lips, the top lip extending lower 
than the top edge of the panel to retain the top of the 
panel and the bottom lip extending above the bottom 
edge of the panel to retain the bottom of the panel, so 
that the panels are inserted by inserting the top edge of 
the panel behind the top lip. locating the bottom edge 
of the panel in the correct place and then moving the 
pane] downwards to retain the bottom edge behind the 
bottom lip. 
The invention enables the bottom part of the beam 

to be closed in, and the bracing members can either be 
completely concealed or just visible behind for instance 
translucent panels. The panels improve the appearance 
of the beam, particularly if they are opaque panels, and 
the panels reduce the area which needs to be painted. 
In addition, though the panels may not be completely 
effective in this respect, the panels can reduce the con 
densation of moisture within the beam. The panels 
themselves can be provided with a laminated or pre 
painted surface. 
By providing the lips on the longitudinal members 

themselves, there is no necessity for for instance bolt 
ing or screwing the panels in position or for providing 
separate channels; the lips can be provided very simply 
and economically, for instance when cold-rolling to 
form the longitudinal members. The speci?c arrange 
ment for inserting the panels enables the panels to be 
inserted by a simple lift-up and drop-down movement, 
and this can be performed when the beam is in position 
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2 
and when for instance air conditioning conduits and 
electrical services have been installed in the beam. In 
addition, the panels can be removed quite simply for 
maintenance or repair of for instance electrical ser 
vices, and no tools are required for such removal of the 
panels. 
The longitudinal members of the beam will be in a 

generally triangular con?guration, but the beam itself 
may be either of generally V-shape or of generally tri 
angular shape in cross-section, in both cases the apex 
preferably being downwards. Though a generally tri 
angular section (e.g. horizontal ties inter-connecting 
the top longitudinal load-bearing members) is pre 
ferred, it is not essential because say rafters or purlins 
supported by the beam could inter-connect the top lon 
gitudinal load-bearing members of the beam, or a val 
ley gutter could, be provided along the length of the 
beam with the roof dipping down into the interior of 
the beam. 

Inside retaining means for the panels (to prevent the 
panels falling right into the interior of the beam) can be 
discontinuous and can be formed for instance by the 
bracing members themselves. 
To provide the retaining lips, the longitudinal load 

bearing members may have offset edge portions, giving 
a Z-shape pro?le at the edge zones. The preferred 
cross-sectional shape for the longitudinal load-bearing 
members has two substantial parts at right angles or ap 
proximately at right angles to one another, a first zone 
of one part making an obtuse angle with an edge zone 
which forms or mounts the respective retaining lip - in 
this way, said ?rst zone of the top longitudinal load 
bearing member can project substantially vertically 
downwards and the respective edge zone be angled 
downwards and inwards, and said ?rst zone of the bot 
tom longitudinal load-bearing member can project sub 
stantially horizontally outwards and the edge zone be 
angled upwards and outwards. The obtuse angles need 
not be the same, but conveniently the obtuse angle of 
the top longitudinal load-bearing member and the ob 
tuse angle of the bottom longitudinal load-bearing 
member add up to 270°, the preferred arrangement 
being to have an obtuse angle of about 150° for the top 
longitudinal load-bearing member and about 120° for 
the bottom longitudinal load-bearing member. 
A rebate may be formed where said parts join, de 

?ned by three right angle bends, two bends being in the 
same direction and on either side of a centre bend in 
the other direction; the rebate can support ceiling pan 
els, as explained later with reference to the accompany 
ing drawing. 

In general, the longitudinal load-bearing members 
are preferably rolled or otherwise formed from strip 
metal and are of identical pro?les apart from one bend 
whose angle may differ between the top and bottom 
longitudinal load-bearing members - this means that 
the same rolling programme can be used for all the lon 
gitudinal load-bearing members apart from the say two 
rolls required to put in the bend in question. An insert 
is provided behind the bottom lip, to make the bottom 
lip effectively shallower than the top lip, for correct in 
sertion of the panel. 
There are preferably two longitudinal load-bearing 

members along the bottom of the beam, and there is 
preferably a gap between them, which gap may be used 
for blowing or extracting air (air conditioning, ventila 
tion or heating, using the beam interior as a duct) or for 
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connecting items such as suspended electrical ?ttings 
to the beam by passing a connecting member up 
through the gap and securing the member above the 
gap. 

If the beam is of generally V or generally triangular 
section, it is preferably part pre-fabricated off site as 
two plane trusses each having a single top longitudinal 
load-bearing member and a single bottom longitudinal 
load-bearing member inter-connected by bracing mem 
bers which can be, say, welded in position. On site, the 
bottom longitudinal load-bearing members can be se 
cured together, normally by bolting, and the top longi 
tudinal load-bearing members may be interconnected 
by ties, e.g. in the form of threaded-end rods. 
The panels can be put into position either before 

erecting the beams or, if the beams are suitably de 
signed, after erecting the beams. The panels themselves 
may be opaque and have suitable sound damping or ?re 
insulation qualities, or alternatively translucent panels 
may be employed so that lighting can be installed 
within the beams. 
The invention will be further described, by way of ex 

ample, with reference to the accompanying drawings. 
in which: 
FIG. 1 is a cross-section of a beam in accordance 

with the invention, along the line I—I of FIG. 2; 
FIG. 2 is an elevation of the beam of FIG. I on a 

smaller scale; and 
FIG. 3 is a cross-section of the top left-hand longitu 

dinal load bearing member of the beam shown in FIG. 
1, on a larger scale. 
The beam has top and bottom longitudinal load 

bearing members 1, 2, which have been cold rolled in 
steel after pre-galvanising. The top and bottom longitu 
dinal load-bearing members 1, 2 are inter-connected by 
bracing members 3 to form a triangular section beam; 
in other words, the longitudinal Ioad~bearing members 
I, 2 are in a generally triangular configuration as seen 
in cross-section and delineate three longitudinal sides 
of the beams, two of the sides being inclined to the ver 
tical and to the horizontal, the bracing members 3 
being on the inclined sides. The bracing members 3 are 
T-shaped, cold rolled in steel after pre-galvanising. The 
bracing members 3 can be welded in position to form 
plane trusses which can be stacked and transported 
without difficulty. Though the left-hand side of FIG. I 
shows a small modi?cation, in practice the triangular 
section beam will be symmetrical about its central ver 
tical plane. On site, the bottom longitudinal load 
bearing members 2 are secured e.g. bolted together 
with the incorporation of spacers (not shown) so that 
a gap 4 is left between them. The top longitudinal load 
bearing tie means I are inter-connected by suitable 
members such as the threaded-end tie rod 5 shown in 
FIG. 1. 
Each longitudinal load-bearing member I, 2 has an 

offset panel retaining lip 6. The lips 6 extend along the 
tops and bottoms of the inclined sides of the beam. 
Each lip 6 provides the outer wall of a channel, and an 
abutment portion 6', which extends at right angles to 
the lip 6 as seen in cross-section and provides the base 
of the channel, the (discontinuous) inner wall of the 
channel or inside retaining means being provided by 
the bracing members 3. 
Looking at FIG. 3, it will be seen that on each longi 

tudinal load bearing member 1, the respective lip 6 is 
in the form of an offset edge portion, the lip 6, the abut 
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4 
ment portion 6' and an adjacent portion 6" being 
formed by two reverse bends I7 and 18 to provide a Z 
shaped pro?le at the respective edge zone of the mem 
ber I. Furthermore, the member 1 has two substantial 
parts Ia and lb at a 90° angle to one another, the ?rst 
part la having a bend 19 therein which divides the 
same into a ?rst zone It" and an edge zone Id at a I50” 
obtuse angle to one another, the edge zone 1d forming 
the retaining lip 6. It will be seen from FIG. 1 that on 
each half of the beam, the longitudinal load bearing 
members running along the top and bottom of the 
beam are of identical pro?les apart from the bend or 
angle as stated above, the angle is 150° for the upper 
member I, while the corresponding angle is I20° for 
the lower members 2. 

Panels 7 may be retained in the channels and cover 
the bracing members 3, and are inserted by inserting 
the top edge of the panel in the top channel, behind the 
top lip, and then dropping the bottom edge of the panel 
into the bottom channel to retain the bottom edge be 
hind the bottom lip when the panel has been brought 
into the correct plane, inserts in the form of ?ller strips 
8 (e.g. of plastic such as polyethylene foam) being 
placed beforehand in the bottom channels to ensure 
that the top edge of the panel 7 remains engaged in the 
top channel, is. to make the bottom lip effectively 
shallower than the respective top lip. Thus, the top lip 
6 extends lower than the top edge of the panel 7 to re 
tain the top of the panel, and the bottom lip 6 extends 
above the bottom edge of the panel 7, to retain the bot 
tom of the panel. The distance between the bottom of 
the top lip 6 and the top of the bottom lip 6 must thus 
be greater than the height of the panel 7, the height 
being its dimension measured up its slope. The panel 
shown is made of gypsum plasterboard with a transpar 
ent plastic face, an industrial ?nish which requires no 
painting. However, the panels can be made of any suit 
able material, such as any plasterboard, corrugated 
sheeting, translucent plastics or glass. 
The beam is shown in FIG. 1 running under a purlin 

9, and to the right of the beam shown in FIG. I, a ceil 
ing panel 10 is shown retained by an extruded ?tting 
11. However, though not preferred, a rebate 12, as 
shown on the left-hand side of FIG. 1 and in FIG. 3, 
may be rolled into the longitudinal load-bearing mem 
ber so that the ?tting 11 is no longer required and the 
edge of the ceiling panel 10 ?ts into, and is supported 
by, the rebate 12. The rebate 12 is, as is shown in FIG. 
3, de?ned by three right angle bends 12a, 12b, and 12c, 
the bends 12a and 12c being in the same direction and 
on either side of the bend 12b, which is in the other di 
rection. As a further alternative indicated in chain 
dotted lines to the left of FIG. I, an angle strip 13 may 
be secured by nuts on the ends of the rods 5 and in turn 
retain the ceiling panel. 
The gap 4 can, as explained above, be used for blow 

ing or extracting air; blowing means 16, e.g. an exhaust 
fan or a blower, is shown schematically in FIG. I for ex 
hausting air through the gap 4 and from the interior of 
the beam or for blowing air into the interior of the 
beam and hence through the gap 4, for air condition 
ing, ventilation or heating. Alternatively hangers 14 
can pass up through the gap 4 for securing items such 
as lighting equipment to the beam. The hangers can ei 
ther be bolted to the bottom longitudinal load-bearing 
members 2 (the hangers may act as the spacers), or the 
hangers can have wider top ends which rest on return 
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?anges 15 of the bottom longitudinal load-bearing 
members formed by bends 20, or on the top edges of 
the members if the return ?anges 15 are not present. 
The use of the lips greatly improves the appearance 

of the beam, and by using techniques such as plug weld 
ing the bracing members to the longitudinal load 
bearing members, no bolts and no welding need be visi 
ble, giving the beam a very clean look. However, in a 
cheaper construction, the panels need not be present. 
According to an independent aspect, this invention 

also provides a building member comprising two pro 
?led members, each having a number of longitudinal 
bends therein, which members have been formed from 
strip metal and are of identical pro?les apart from one 
bend whose angle differs between the two members. 
The members are preferably longitudinal load-bearing 
members in a composite beam. 

I claim: 
1. In a building construction comprising a roof or 

floor, at least one primary structural member in the 
form of a beam extending beneath and supporting said 
roof or ?oor, said beam comprising four longitudinal 
load-bearing members arranged in an inverted gener 
ally triangular con?guration as seen in cross-section 
with one of said longitudinal load-bearing members 
running the length of the beam along each of the two 
top edges of the triangular con?guration and with the 
two remaining longitudinal load-bearing members run 
ning the length of the beam along the downwardly de 
pending bottom edge thereof to delineate three longitu 
dinal sides of said beam, two of which are inclined to 
both the vertical and the horizontal, said longitudinal 
load-bearing members each being formed from strip 
material provided with longitudinal bends therein, in 
cluding a first such bend which divides said longitudinal 
load-bearing member longitudinally into two substan 
tial parts angularly disposed toward one another, and 
two longitudinal reverse bends adjacent the longitudi 
nal edge of one part of said longitudinal load-bearing 
member to form an integral off-set lip extending sub 
stantially the length thereof, said lip on the one part of 
each of the top longitudinal load-bearing members co 
operating with the lip on said one part of one of the bot 
tom longitudinal load-bearing members to provide out 
wardly off-set integral longitudinal panel-retaining lips 
extending substantially along the tops and bottoms of 
said inclined sides of said beam, the other parts of said 
two top longitudinal load-bearing members being 
adapted to support said ?oor or roof and the other 
parts of the two bottom longitudinal load-bearing mem 
bers being secured to one another, said beam further 
comprising bracing members inter-connecting said co 
operating top and bottom longitudinal load-bearing 
members and panels on said inclined sides, said panels 
being retained by said lips and covering said bracing 
members, the distance apart of said reverse bends 
forming the lips on any one said inclined side being 
greater than the height of the respective panel retained 
by said lips, the top said lip extending lower than the 
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6 
top edge of said panel to retain the top of said panel, 
and the bottom said lip extending above the bottom 
edge of said panel to retain the bottom of said panel, 
whereby said panels are inserted by inserting said top 
edge of said panel behind said top lip, locating said bot 
tom edge of said panel in the correct plane and then 
moving said panel downwards to retain said bottom 
edge of said panel behind said bottom lip. 

2. A beam as claimed in claim 1, wherein the portions 
of the longitudinal load-bearing members between the 
reverse bends comprise abutment portions extending 
generally at right angles to said lips as seen in cross 
section, said bracing members forming inside retaining 
means for said panels. 

3. A beam as claimed in claim 1, and comprising two 
plane trusses, each said truss comprising a single top 
said longitudinal load-bearing member and a single bot 
tom said longitudinal load-bearing member, inter 
connected by said bracing members, said bottom longi 
tudinal load-bearing members being secured together 
and said top longitudinal load-bearing members being 
inter-connected by tie means. 

4. The beam as claimed in claim 1 wherein the two 
longitudinal load-bearing members extending along the 
bottom edge of the beam are secured to one another 
with a gap therebetween. 

5. A beam as claimed in claim 4, and further compris 
ing means for blowing or extracting air through said 
gap, for air conditioning, ventilation or heating. 

6. The beam as claimed in claim 1 wherein the angle 
between the two substantial parts of each of the longi 
tudinal load-bearing members formed by said first lon 
gitudinal bend therein is substantially a right angle, and 
wherein another longitudinal bend is provided in said 
one part to divide the same into a ?rst zone adjacent 
the other part and an edge zone including said integral 
lips, said edge zone forming an obtuse angle with said 
?rst zone and extending from the same side of said first 
zone as the respective second part. 

7. A beam as claimed in claim 6, wherein a rebate is 
formed in at least the upper longitudinal load-bearing 
members where said parts join, said rebate being de 
?ned by three right angled bends, two said bends being 
in the same direction and on either side of a centre said 
bend in the other direction. 

8. A beam as claimed in claim 6, wherein said longi 
tudinal load-bearing members are of identical pro?les 
apart from said another bend whose angle differs be 
tween the top and bottom longitudinal load-bearing 
members, an insert being provided behind each said 
bottom lip to make said bottom lip effectively shal 
lower than the respective said top lip. 

9. The beam as claimed in claim 6 wherein yet an 
other longitudinal bend is provided in the other part of 
each longitudinal load-bearing member such that the 
edge portion thereof forms substantially a right angle 
with the remainder thereof and extends from the same 
side of said other part as the respective one part. 

it * * * ll! 
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