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S&}PPORTSTRUCTURE PMODULE AND MODULAR BEAM STRUCTURE

The present amiﬁicatim re:iateé o 8 'mﬁia nsible, elongate support structure module,
wherein the module is configured to form a beam or part of @ modular beam structure,
the module having an uppermost side element mmprismg & ﬂrst aiement part and a
second element Darg which between extreme ends of sald uppermost side element are
hinge connected to each other via a hinge connection, the t:WO eiement parts being
located in & common plane whean the module is compietely uniolded and stretched out,
wherein the module has a) first and second upright, rigid maodule end slements, and
b} in addition (o 3aid uppermost iocated side element at least two further side sle-
ments, and wherein sald uppermaost side element and said at least two further side
elements extend between sald module end elements and form mutual angle w.ith 2ach
other, each moduie side element in iongitudinal direction having a first extreme end
ang sacond extremea end which are hinge connected £0 said first and second module
snd elements, respectively, and each of said af least two further side glements being
constituted by a first element part and a second element part which midway between
said exireme ends are hinge connected to each other via a respective hinge connec-
tion to enable rotation of said first and second element parts toward or away from one
anipther, the two slement parts of each of these further side glements being iocated in
g commaon plane when the module is completely unfolded and stretched-out, as indi-
cated in the preambie of attached claims 1 and 8.

Further, as indicated in the preamble of claim 1§, the invention relates to 8 coliapsi-
bie, glongate modular beam structure comprising in its iongitudinal direction, a plurall-
ty of intercomnectable support structure modules which are configured as stated as in

aiyoneofciaims £ - 8.

PIEEIBPCHINDENCL-I
ARTENOED SHEEY



18

L3

230

23

30

CA 029297797 2016-05-04

A RSN LS B 1 IS R U T T S TR S W DA ) T N

Brief description of prior art

It 15 previousiy known coliapsibie, elongate structure moduies intended for use as load
supporting column which is exposed to vertical loading. Norwegian Patent 322174 de-
scribes such a solution.

Use of coliapsible, elongate structure modules in modular beam structures presents,
reiative to use of such modules in columns, substantial challenges as regards tensional
and compressive forces, and torsional forces about the longitudinal direction of the
beam. The solution as shown in Norwegian Patent 322174 is not directly applicable as
& lying Deam structure,

To further elucidate prior art, it is referred to 1P 5532159 A, GB 1576479 A, JP
2,870,688-B, US 2010/0269446-A1, WO 2013/086422-A1, US 2006/0107611-A1,

tF 0L88343-B1 and US 4587777, More general background prior art is found in

WO 1999/06654 Al, EPO144471 A1, FR 2898374 A1, IP H10192092 A, US 4026221 A,
P H1117558 A and JP 55443500 U, :

Obiect of the invention

The present invention therefore aims at finding a solution to thess challenges.

According to the invention said module mentioned in the introduction is characterized
i

- that any adjacent side elements of other two side elements abut each other and
make co-operating engagement along one or a plurality of locations thereof, and

~ that g releasadle locking device is provided at said one location or at least at one of
said plurality of locations to interlock adjacent edges of said at least two agjacent side

2Aaments of said side ciements.

Further embogiments of the module appear from the attached sub-claims 2 - 7.

A variant of the first mentioned support structure module is in 3 beam structure in-
tended 0 serve as a transition maodule ta change the longitudinal direction of the
structure, and this module variant is, according to the invention, wherein:

~ the uppermost iocated side element of the module has opposite edges of its two
sisment parts configured at sald hinge connection with co-operating male and female
members said hings connection being configured as a dead centre mechanism, char-

PROECEFPLCONIIENT 4
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acterized in that two side element parts of the uppermost located side element each
having approximately shape of a truncated wedge face, and

- that the at least two further side elements of the module have different lengths in
untoiding direction of the module, and wherein the module end elements constitute a
miutual angle which Is selectable in the range 59 - 450,

Further embodiment of this transition module appears from daim 8.

Said beam structure mentioned in the introduction is, according to the invention,
characterized in that in successive pairs of the modules a second upright, rigid module
end element on one module is attachable to a first, upright, rigid module end slement
on a neighbouring, next module of the structure by use of 38 male-female connection
and/or bolt connection to make co-operating engagement along one or a plurality of
iocations of the structure, and that said releasabie locking device is provided in any
used moduie of the structure to Interlock adjacent edges of said at least two adiacent
side eiernents of said side elements of said any used module,

Further embodiments of the beam structure appear from the attached daims 11 - 13,
gBriel description of the drawings

The invention is now o be further described with reference to the attached drawings
which exhibit preferred examples of embodiments which are non-limiting to the inven-

tion.

Fig. shows in perspective view and from above a structure module, according
1o the invention, in a folded state.

Fig, 2 shows the structure module in 8 perspective view from above, from a
flrst side and in partly unfolded state.

Fig. 3 shows the structure module in perspective view from a first end and said
first side, and in partly unfolded state.

Fig., 4 shows the structure module in perspective view from a second, opposite
end and a second side, and In partly unfoided state.

Fig. B shows the structure module in perspective view from below, from said

second end and in partly unfolded state.
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shows the structure module in perspective view from below, from sald
second side thereof, and in partly unfolded state.

shows the structure module In perspedctive view from below, from the
first end theraof and the second side, and in partly unfolded state.

shows in plan view the structure module viewed from below, and in
partly unfolded state.

shows the structure module in vertical view and viewed from said sec-
ond end thereof, and in partly unfolded state.

shows the structure module viewed from the first side, and in partly un-
folded state.

shows the structure module in pﬁe;’spect&ve view from above, from the
first end and the first side, and in partly unfoided state.

shows the structure module in slight perspective view from below and
from said first side, and in approximately mmpiemay unfoided state,

shows the structure module In perspective view from the second end
and the second side, and in approximately completely unfolded state.

shows the structure module in plan view from below, and in compietely
unfoided state.

shows & modified structure module in perspective view from above, from
a first end and a first side thereof, and compleately unfolded, configured
as a transition module which is Intended to change the direction of a
heam structure.

shows the transition module in perspective view from above, from &
second end and a second side, and in partly unfolded state.

shows {ne transition module in perspective view from above,; from the
second end, and in partly unfolded state.

shows the transition module in perspective view from below and from
the first endg and the first side thereof, and in completaly unfolded state.
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shiows the ransition module in perspactive view from below and from
the second side thereof.

snows the transition module in perspective view from below and from
the first end, and in partly unfolded state,

shows in perspective view and partly unfoided state a platform which is
nookabie onto side portions of end =lements of a module or onto & mod-
uie end element of an unfolded module.

shows the platform viewed In perspective from below and from one side
thereof in completely unfolded state.

snows the platform in perspective view from above and from sald one
side thereof in completely unfolded siate,

shows a modular beam structure, acconding to the invention, in perspec-
tive view from above, one side and an end which Is ready 1o be expand-
ed, and

shows a support frame for a beam structure, the support frame being
anchored to a8 securing device.

snows the modular beam structure in perspective view from above, a
second side and an end which is ready to be expanded.

shows the beam structure in perspective view from above, said second
side and an end which is intended to be attached to an anchoring de-
vice, e.g. & wall.

shows the beam structure in perspective view from below, from said one
side and from an end which is ready (0 be expanded.

shows the peam structure in perspective view from below, from said
second side, from an end which is ready to be emandéd,, and with an
end connected (¢ a3 support frame for attachment to an attachment de-
vice, e.9. a wall or a securing block, the structure being provided foot-
path walls.

shows the beam structure on Fig. 28 in perspective view from said sec-
ond side ang an end which is ready to be expanded.

FROEPEPCOENDENCI-{T

AMENDED SHERY



30

15

25

22

30

Fig.

Fig.

iy,

Fig.

Fig.

Fic.

S

C |

34

33

34

35

CA 029297797 2016-05-04

AR UGN IS S 35 B T ST AR R

shows the beam structure on Fig. 28 viewed in isometlric perspediive
view from an end having support frame Instalied thereon.

shows the beam structure on Fig. 28 in perspective view from above,
from said second side and from an end which is attached to the support
frame,

shows a modular, modified beam structure in perspective view rom
above and from one end intended for fixed instaliation onto an anchor-
ing device, e.g. 8 wall, where a module has instalied thereon a wall and
a platform, and where {here is included a transition module for CHhanging
the structure in longitudinal direction.

shows the beam structure in perspective view from above and from {ne
second sige.

shows the beam structure in perspective view from below and from the
second side. '

shows the beam structure in perspective view from below and from the
first sige.

Figs. 1 - 14 show a collapsible, elongate support structure module 188, the module

being configured to constitute a beam or part of 8 modular beam structure, as shown
on Figs. 24 ~ 35,

The module has first and second upright, rigid module end slements 101 and 102.

The module has in addition at least three side elements 183, 284 and 185 which ex-

rend between said module end elements 181, 182 and make mutual angie with each

other.

In the descripti@h o follow and in the claims the module elements 101 and 102 are

indicated as being upright. This implies that they may also have an orientation other

than being vertical If the beam or beam structure to be formed Is not horizontal. In

the description to follow and in the daims there is described the use of at least three
side elements 103, 104, 108, and the side element 103 is described as an upper-

most side element which thereby appears as a foldable and lockable top element. The

side element 183 will in use usually have a lying posture, although not necessarily

horizontal posture, as the beam or beam structure can be sloping, be indined or for

certain use, be horizontal. In addition to the uppermost side element, there is addi-
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tionally at least two further side elements, i.e. the side elements 104 and 185, These
side eiements 104 and 105 are alsp foldable and preferably lockable, and wiill act as
supportive elements. The module elements 183 and $82, ogether with the side ele-
ments 183, 184 and 1065 jointly constitute co-gperating structure glements in a mod-
uie 300 which is inciuded in a8 beam or beam structure, as will Cleary appear from the
detalied description and the drawings.

Fach side iement 3832, 104, 185 has in longitudinat dimc‘tim 3 first extreme end
106; 108; 110 ang second extrame end 197, £08; 111, respectively, being hinge
connected {0 said first and second module elements 388, 162, respectively,

Each side element 103, 1084, 105 is formed by a first element part 1637 184" 10%°
and a second element part 103", 104" 10%" which at 3 location 1382 113 114
midway Detween sald extreme ends 106, 108; 110 and 187, 14%: 111, are hinge
connected to each other to enable the respective first and second element parts to be
pivoted toward and away from one ancther, 8s shown on drawing Figs. 1 - 14, the
two element parts 103°; 184°; 105" and 1@3”; 104" 105" of each side eiement:
183; 104; 105 being located in a common plane when the module is fully unfaiﬁ@d
and stretched-out. ' '

As wiill appear from Fig. 14, adjacent edges of the side elements 104, 10% abut or
form co-active engagement aiong one ¢gr more igcations 115 thereof, The iocation
£158 will serve for engagement with 3 reieasabi:e IoCKing device, preferably configured
as a tocking peg 118 at sald one or more locations 115 1o interiock adjatent edges of
said at least two adjacent side elements 184, 106,

From Figs, 12 and 13, and from e.g. Figs. 27, 32 and 33 it will appear that the up-
permost one 183 of said at least three side iements 103 ~ 185 with its extreme ends
106 and 187 makes hinge aonnétticn 0 8 respective end sigment 181, 1862 and has
ary upper surface level with an upper edge face of said respective end element 181
162, Correspondingly, the side elements 104 and 1835 have said extreme ends 108,
108 and 146, 111 whim form respactive hinge connection with the module end eale-
ments 28X, 3482,

The module end elements 181, 1082 are on upright side faces in the unfoiding direc-
tion of the module and transversely of the unfolding direction provided with engage-
ment elements 181°: 181" 102" configured for engagément with Co-acting engage-
ment slements on;

PLESVEPCORNDENCE-IT ARENDRD RUEET
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a) a corresponding module 188 which is arranged to extend in longitudingl di-
raction of a beam structure or laterally, transverse of longitudinal direction of the

structure, or
by a transition module 288 which is insertable into 2 beam structure K08 ang

configured to change direction of length extent of the structure 40€, or

¢y a platform 30@ which is configured to extend out from one end of the beam
structure 400 or transverse of longitudinal direction of the structure, or

{) posts for .miimg or fence SO0 for piacing along one or more modules in lon-
gitudina! direction of the beam structure. '

Tha uppermost located side element 103 of the module 100 has sald midway iocated

hinge connection 112 preferably configured as a dead centre mechanism, and where
the opposite edges of the side elements 103°;, 1837 at the hinge connection are con-
figured with co-operative male and female members 1327, 2127,

It will be observed that the hinge connection $112 has a hinge leal £12"* which is
mounted in an extension of the part 203" and to an snderside of i:he part 1037, re-
speétiveiy. It will be apgreciated that when these maieffémai& membars §12°; 142"
engage, they will strengthen the hinge connection 132 and prevent the parts 3837,
163" to move apart when a beam structure 488 in which the module 108 is included,

is bhent downwards.,

In the shown solution there is created a "dead centre mechanism” and force will be
required, e.g. from a tool, t© masﬁs the hinge over the dead centre for possible folding
together of the module, This is due to that a ﬁrét mvetp@ént 124 on the hinge (see
Fig, 10}, when the parts 103° and 103" are in the same plane, will be iocated closer
o the underside of the part 483" than the distance of the second pivot point 124° of
the hinge 112 from the underside of the part 1637,

There is on the underside of the two parts 1837, 103" associated with the uppermost
iocated side element 1863 arranged downward grotruding engagemént pieces 117
configured for engagement with at least one side face mﬁ:’aon of respective adjacent
part 104°; 104" and 1058’; 188" of adjacent lower side glement 184; 105, iocated
on the underside of the uppermost located side element 183.. This engagement wili
cause that upper portion of the side elements 104, 108 is not bent laterally outwards
when exposed to loading or downward bending of a support beam structure 380G,

The releasable locking device Is, as mentioned, preferably configured as a locking peg
146. Asshownoneq. Figs. 3, 4, 6, 7, 18 and 13 it is articuiated via 3 bintk 348 wilh

P2SBIBPCOBNDENCLIT .
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said midway hinge connection 1312 between uppermost located side element parts
303 183 and with one of the module end elements 183 vig a link 14 8.

The iocking peg M$ s configured for mwwerative engagement with respective lock-
ing ear 845", 143" arranged at a lower edge on the midway loCated hinge connection
£313; 114 between the hinged parts 104°, 2047, 188°; 105" of the two lower side
elements 104; 108, respectively. Simultaneously with the parts 163°; 163" at their
opposite ends being prought into engagement with each other, the lower edges of the
side elements 104, 108 are brought into engagement and contact with each other,
yvielding that the locking ears 1157, 118™ are ving one above the other and being ¢o-
axial, whereby the locking peg 116 can enter into controlied engagement with these
iocking ears, to prevent mutual movement of the side elements 104: 105 durz‘ﬁg
ivading of a beam structure 408 in which the module is present. The simultaneous
engagement of the side elements 164, 18% with the engagement pieces 117 contrib-
yte to structural stabllity of the module $80 in stretched-out, locked state,

The iocking peg 13186 will thus yield that the mogduie 108 cannot collapse as long as i€
i5 in engagement with the ears 11%°, 115", The peg 116 does not enter into en-
gagement with the ears 115%°, 115" without the side eigments 184, 185 being in con-
tact with each other at lower edges thereof, and that the upper side element 1083
simuitaneously assumes a completely fial, singie-plane posture. The advantage this
locking methodology is that there is not required any particuiar too! in order 0 carry
out the locking. The links 3118, 119 safeguards that the locking peg does not move
out of its position.

It will be seen from Figs, 4 - L4 that a cross-section of the side slements assembly
consisting of the sice elements 1083 - 105 or a aross-section of an arga of a side ele-
ment 183 ogether with remaining side elements 1084; 188 of the side elements as-
sembly in fully stretched-out state of the module 188 has a8 polygonal shape which in
the shown embodiment is triangular, but may be squared or rectanguiar, dependent
on number of used side elements. Currently, a preferred embodiment consist of three
side glements 183; 104; 105,

When it is desired to build a beam structure using interconnected modules 188 there
may arise need for one or more changes in direction of the extent of the beam in ion-
gitudinal direction. For this purpose it is proposed to provide a transition module 2846,
configured as a collapsible, elongate support structure module as show on Figs. 15 -

P LOFPEPCGONLENT L
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28, the module proper capable of forming a beam, but in the discussion of the beam
structure 480 shown on Figs., 32 and 33 forming part of 8 modular beam structure.

The transition module 280 has first and second upright, rigid module end elements
201 ; 2082, and at least three side elements 203; 2@&; 285 which extend hetween
said module end elements and form mutus! angle with each other. Each side glement
203: 204; 2865 has in longitudinal direction a first extreme end 206; 408; 210 and a
second extreme end 207; 209; 211 being hinge connected thereat to said first and
second module end eiemérﬁts 2@1; 202, f'espectiveiyn Each side element 203; 2&3@;
28% is mngtimted by a first element part 203°; 204°; 205° and a second element part
£837; 2047; 205" which at a respective location midway between said exireme ends
206; 208; 410 and 207; m@, 211 are hinge connected to eaf;h :othér and thereat
form & respective hinge connaction 212; 213; 214 to enable the first and second el-
ement parts to be pivoted toward Qr'away from one another, as shown on Figs, 15 -
20, the two element parts 203°, 203 204°, 204%; and 205, 205" of each side el-
ement 283; 284; 285 being locategd in & resg}ecﬁwe common plane when the module
is completely unfolded and stretched-out,

In the description to follow and in the claims the madule elements 201 and 202 are
indicated as being upnght. This implies that they also may exhibit a diferent orienta-
tion than being vertical i the beam or beam structure to be formed is not horizontal.
in the description to follow and in the claims, the side element 203 is recited as an
uppermost side element of the at least three side elements 283, 204 and 208, The

side element 283 thereby appears as 3 (op element. As will be described, it is foldable

and lockable. The side element 283 will usuaily have a lving posture when used, alt-
hough not necessarily horizontal posture, as the beam or the beam struciure in which
the transition module 288 is included can be sloping, be indined or, for certain use,
be horizontal, In additim te the uppermaost side element there are at least two further
side elements, L.e. the side elements 204 and 205, These side elements 204 and 205
are aiso foldable and preferably lockable, and will function as supportive elements.
The module elements 201 and 282, together with the side elements 203, 2084 and
205 jointly constitule co-~operating structure elements of the module 208 which is
inciuded in a beam or beam structure, as will clearly appear from the detailed descrip-

tion and drawings.

The uppermost located side element 203 of the module has sald midway located
hinge connection 2312 preferably configured as a dead centre mechanism, wherein
opposite edges of the parts &t the hinge connection are configured with co-operable
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maie and femaie members 232°; 232", and wherein the two side element parts 203°;
2837 have approximately truncated wedge face shape.

If the hinge connection 212 is configured as a dead centre mechanism, & may prefer-
ably be of same type as shown and described for the module 104, In order to prevent
that the transition module 200 unintentionally becomes uniocked, it is simifar to that
for the module 180 possible on the underside of the parts 283° and 283" to arrange
respective engagement pieces or studs 215 (see Fig, 18) and 21¢€ {see Fig.17) which
prevent the side elements Zim and 288 from turning inwards when the side element
203 with its parts 203°, 203" is in a flal, closed posture as shown on Fig, 3%,

Int order to obtain intended angled transition, i.e. a i:harsge of direction of the beam
structure 400, then the other two side elements 2&’34; 285 must have unaqual iengths
in the unfolding direction of the module 200. Dependent on the mutual length dimen-
sion of the side elements, the module end elements 201: 202 may theraby be able o
form a mutual angle which is .. electable i the range 5° - 459,

Thic possible angular range is not In any way o be conceived as limiting {0 aspedcts of
the transition module 208, as the range ¢an be smaller or larger, or have another

iower and/or upper angle vaius,

The moduies 108 and 2080 have in the shown embodiment module end elements
which each have a rectangular or sguared configuration. It is also possibie t¢ imagine
that they could have triangular configuration, bul that may complicate solutions in
which a beam structure has a need for laterally extending elements. Rectangular or
saguared conflguration are the cwe’entiy pmﬁ’erred soiutions,

By using the shown module soiutions, there is gbtained structurally torsion stable and
strong modules. When exposed to heavy loads or where a modular beam has substan-
tial length, i.e. consisting of a plurslity of interconnected modules, it may be required
to provide for suspension points, and for this purpose each module can be provided
with a palr of suspension brackels 128, This is in particuiar of interest if there is pre-
sent 8 roof or the like {nol shown) above the structure 488 where such suspension
points (Nt shown} are possible (o arrange or where it 1s possible between mounting
lacations to attach ong or two wires or chains {not shown} which the brackets can be
connected {0 vig adjustable stays, wires or ¢hains. The brackets £20 will normally
nang downwards, But may upon demand be swung S0° sg that they become horizon-
tal and the brackat suspension ear 128° protrudes outside the side of the module. If
there is a stable area below the structure, .g. a floor, & stable terrain gr the ike, it
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will be possible to arrange supporting devices, e.g. posts, which engage a plurality of
moduie end elements.

The module end elements 101: 102 have, as mentioned, on upright side faces in the
unfolding direction of the engagement slements 101™; 182’ and wransverse of the
unfolding direction, engagement glements 1817 3,@2" which are configured for en-
gagement with cawspefatingé ehgagement elements on adjacent module or a sl atform.
More s;:aeciﬁca%iy,bn the side faces which face in the unfolding direction, the éngagen
ment elements 101" preferably have a mate wedge configuration, whereas the en-
gagement elements §02" preferably have femaie wedgeiratk ms’zﬁgumtiong and the
engagement elements 401°; 182’ on the side faces facing in the transverse direction
af the module preferably have female wedge track configuration. In the case that
SOME mcseiu&eaare to be eaﬁiiy. reiegsable from each other, it may preferable to let the
female wedge tracks 1G1°, 102° m.the bottom have an abutment for a lower end of
the elements 1017, to avoid a materials setid rﬁg which renders such releasing difficult.
An alternative o this may possibly be to et the female wedge tracks have an antl-
friction means added thereto, possibly in fluid form before {oining with other modules.
The engagement elements 101°, 101", 102° can advantageously have dovetail
shaped cross-section, aithough other cross-sections may be envisaged.

Although not shown on thedmwings, it is of course possible to provide extra securing
petween interconnected modules by using Dolt connections or selscrews,

On Fig, 18 it will De noted that the side element part 183" at the end which is closest
to the module end element 101 has an upwarg facinghaok stidaped edge 144, and
that the side element part 2837 at the end which is closest to the module end element
182 has a downward facing hook shaped edge 122, This safeguards that when the
parts 183’ ang 183" lie in the same plansg, i.e. that the module 188 is fully stretched-
out and locked, then these edges 121 and 122 engage each other, This engagement
is essential for the rigidity of a beam structure 8848, as the hook shaped edges 121,
122 thereon are used for engagement with a neighbouring edge 122 on an upstream
iocated moduie and engagement with a neighbouring edge 121 on a downstream lo-

cated module. By upstream and downstream is in this context or other places in the
description concelved that upstream refers to module which is start module or module

which is closer to the start module in the created beam structure, and correspondingly
that downstream is related to a module which is present in the beam structure after
the start module or after currently described module in the beam structure.
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The longitudinal edges of the side elements 183° and 183" can on the underside of 3
miodule 188 in longitudinal direction of 8 beam structure 4880 have downward facing
hooks §23, 1233 {see Figs. €&, 18, 12 and 14) 0 create engagement with e.g. an
egge 1431 on another module which is o be installed {aterally relative to longitudinal
direction of the structure 4084,

& platform 308 which functions either as a3 side extender or an end extender ass0ciat-
ed with a specific module or in conjunction with a beam structure 488 is shown on
Figs, £% - 3. Such a platform 368 may be useful where there is a demand for 3 larg-
gr surface of fuse at some locations along a8 structure 4088, but where it will be unnec-
gssary or impracticat to attach 3 complete module. The platform has a start frame
3833 which is compatible with configuration of @ module, s that engagement selements
302, 383 having male-configuration can make engagement with female engagement
giements 1G1°, 182 on longitudinal side of 8 module, or female engagement sle-
ments 382°, 182° on transverse end of 8 module 1846, The platform has two inclined
stays 304, 304" which support the platform floer 385. The floor 38% makes connec-
tion with the frame 301 vig 3 hinge 306. The platform 386 can be titted to an upright
posture such that the stays and the foor stand paraliel for easier displacement of the
piatform o a required location of installation, or from a location of instaliation and to
anether one when required. It will be observed that the edge of the floor 38% which is
cigsest to the frame 301, and the hinge 308 have a configuration like an upward fac-
ing hook 387, in order that this hook will make engagement with the hooks 123, 123°
when the floor is in plane with the module side element 183,

O Figs, &, 3, 6, 7, 48 and 11 there is shown an engagement peg 12% which is in-
tended to make engagement with an engagement siot 32& as shownon Figs. €, 5, 8
and 13. Engagement Detween the peg 125 and the siot 12& safeguards that the
moguie end elements 181, 142 which are interconnected, obtain an additional an-
choring to each other in addition 1o the co-operation between the engagement ele-
ments AL, 182°. In addition, it is also Hmited to a certain extent how far down the
male engagement element 81" can extend down inle the femaie engagement slg-
ment 182,

The modules 488 have normally a low weight and will thereby be light and simple o
handie, in such 3 way that they ¢an be installed by one person, possibly by two per-
sons, Because the modules can efficiently be interconnected, in addition 1o having a
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framework configuration, there is thus obtained excellent structural rigidity, not only
against downward bending forces, but also against torsional forces.

Each module can typically have, seen from above, a dimension egual o 1 ¥ 1 meter,
aithough neither quadratic configuration or dimensions must be conceived as a limita-
tion for the use of the invention. Other configurations and dimensions are of course
imaginable,

The hook shaped edges 121, 122 of the uppermost side element 183 engage into
respective corrasponding ends of uppermost adiacent side elements of modules 188,
ang these hook shaped edges 121, 122, together with the side element parts 183°,
183" and interconnection hinge 112 will in those cases where the module 188 or the
beam structure 408 is only mounted at one end, themselves thereby plick up tension
forces on the top face of the module 180 or the modular beam structure 480.

in will be observed inter alia on Fig. 8 that the lowermost edge of the side slements
104, 108 are provided with pegs 327, 127 engaging Into volds 128; 129, respec-
tively, on adjacent side eieme:‘at 105, 184, This contributes aiso to an improved strug-
tural stability, as it is with application of force on the structure thereby prevented mu-
tual sliding of the side elements 184, 188 and thereby extra stress on the connection
bebween the locking peg 116 and the locking ears £15°, 1158°.

By letting the module end elements 181, 102 having a framework configuration, as
shown, there is obtained elements 301, 182 which are satisfactorily bracsd.

it is possible to imagine that for a structure 400, where it Is not required to have lat-
erally attached modules or platforms or ralling, use of module end elements 10838, 1062
may De dropped in order o reguce weight angd volume, This will then demand some
changed way of interconnection of modules, and will also for some embodiments yield
reduced rigidity of such a structure relative to using module end elements as shown
and described.

The collapsible, elongate, modular beam structure 480 is now to be further described
with primary reference to Figs. 24s - 27, secondly with reference to Figs, 28 - 331,
and further in an additional modification with reference to Figs, 32 ~38.

As it appears primarily from Figs. 24a ~ 27 it is there, only as example, shown 8 beam
structure 406 which consists of three interconnected modules 1068, and an additional
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attached, but not yet unfolded and locked module 184. Interconnection has been
made as explained in connection with functionalities of the moduie 188, Thus, the
peam structure comprises an arrangement in longitudinal direction of interconnectable
support structure modules 180 configured as previously described.

The interconnection is made by having a second upright, rigid medule end slement
102 on one macﬁuie 100 attached 1o a first upright, rigid module element 481 on an
agjacent, next modute 180 in the arrangement by use of male-female connaction
and/or bolt connection. Bolt connection is normally not reguired, but may be made
avatlable due to possibie extra security considerations or due to other reasans.

In order to render possible suspension of such a beam str"-ud:ur@ onto an attachment
device 402, .4. a vertical or inclined wall orsatisfactow anchored support diock,
there is provided a support frame 401 having 2 pair of female engagement slements
4BL°, such as e.g. we:dgé shaped trécks, intended to reseiving wedge shaped male
engagement elements 181" on the module end element 181 which becomes adjacent
the location of suspension or the attachment device 402, i.e. for example the wall or
the support block. The support frame 401 is attached to the suspension location by
means of e.g. a plurality of bolts 403 which are satisfactorily anchored, e.g. with cast-
in or attached anchors 4837,

It wiil be noted that the support frame 401 has an engagement track 404 which is
intended o co-operate with the engagement peg 128 (see Figs.1, 3, 8, 7, 10, 11 and
14} which is on the module end element 1031 which is the one most adjacent to the
support frame 408,

Ag It cleany appears from Figs. 28 - 27, the uppermost 183 of the side elements of
the respective modules 388 in the beam structure 4% will have a suﬁam which can
be configured so that it e.g. can support 38 movable vehicle or support human beings
or animals which are present on the upward facing surface of the two element narts
103°, 103" of the side element 183. In order to safeguard that neither human be-
ings, nor animails, nor vehicles skid on the surface, the surface can exhibit friction
coating, ribs in a8 grid net, or other suitable anti-skid means.

By letting the structure 4808 at one end thereof {upstream end) be attached in the
manner shown {0 an attachment device 482, e.g. attachment block or wall, via a
module end slement 181 being attached to the support frame 401, the structure 480
witi constitute a cantilevered beam.
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it is aiso possible 10 envisage that the beam structure also at an opposite end {down-
siream end} is alltached 0 an upright attachment device, .g. an attachment biock or
g wal, via a module end element. In such a case it must be certain that the outermost
gnd of the support structure obtaing a stable attachment, and in this case there may
e a need for 8 transition frame {not shown) with male engagement elements on both
sides thereof, partly for engagement with female engagement elements 102 on a
module element 102 of an cutermost module 100 and female engagement elements
SBL° on a support frame 401. In addition there may be a need for additional SEeCUring
by use of bolls or setscrews. It is also possible to imagine at a respective end of the
peam structure 480 to et 3 module end slement 161, 182, resgeeﬁveiy, rest thereat
and be in engagement with a fixed foundation {not shown}. It is also possible to Imag-
ine that the RS séructum £00 Can be attached to an upright attachment device at
one end via a moduie end element (e.g. 101) thereat and at another end via module
end element {&.4. 1@2} r;efsi:ia‘;g on and éngaging a fixed founaatim,

Although there is in the flgures indicated that the beam stmcturein stretched-out pos-
ture is substantially paraliel with a horizontal plane, it should bée:'appreciated that the
Deam structure in stretched-oul posture aitematiyeiy could be arrangeﬁ at an angle o
the horizontal plane.

Figs. &8 - 31 illustrate how a structure 400 as shown on Figs., 24a - 27 can be pro-
vided with side walls 580 and which through use of male engagement elements {not
visipie on the filgures) on wall post 8831 can be hooked into engagement with female
engagement elements 101, 182’ on the laterally outward facing sides on the module
end elements 188, 182, The posts 5831 are suitably divided in twa in post parts 81°,
Q1. The wall panels can &.g. consist of complete plates 5082 or plate parts, possibly
netting or expanded metal, The post parts 581°, BO1" and the wall 382 which is re-
lated to the individual module 100 is sultably uppermost connected to a stay %83 and
lowermost correspondingly connected (o a stay 584, Stays 308 betwesn the post
parts may also be arranged on the rear side of the wall.

The post parts, the wall and the stays will together contribute to increased structural
rigidity and extra securing against the individual module, upon unintentional incorract
foading, steps outl of self-locking (inter alia the engagement parts 115, 118).

In addition, the ralling or the fence will vield traffic or staying on the surface of the
structure 480 to become safe and that there is pnreventied faiimg of ariy ioose obiects,
.. tools or other equipment. Such railings can also function as connection locations
for safety line for parsons who are on the top face of the structure.
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There is on Figs. 32 ~ 38 shown 3 modified beam structure in which 2t least at one
transition iocation between two modules in the structure 4808, therse is installed, in
longitudinal direction of the structure, an angled transition module 200 of a type as
shown and explained in connection with Figs. 18 ~ 20, whereby a change of the longi-
tudginal direction of the structure is enabled.

It is also seen from Figs. 34 - 35 that the structure 400 can e extended transverse
of its longitudinal direction by hooking (i'nm side mm’ans of é maduie 184G, L.e, inion-
gitudinat direction of the structure, the coliapsible platform 3080, Ag indicated above, it
is 3iso nossibie to let the structure be éxtended iateraiiy by at ieast one module 1006
which is attached to longitudinally extending side of a module 188 arranged in longi-
tudinal direction of the structure, : '

The uppermaost of the side elements $£83°, 10837, 283°, 283" on the respective mod-
utes 200, 200 in the beam structure can be conflgured to support devices which con-
duck fiuid and/or electricity. However, this is not shown on the drawing figures.

Although the transition module is shown for making an angle in longitudinal direction
of the beam structure, it is also in certain cases possible to imagine that the transition
moduie is configured without angie between the module end elements 201, 202, It
will, however, be observed that the transition module 2080 does not exhibit the same
IoCKing possibilities as for the module 186, l.e. locking peg 148 in co-operation with
iocking ears 435, 15", When using such a transition module 288 it may therefore
be important to cause that it is supported or has suspension (like 2.q. suspension
$4@}, possibly that neighbouning modules have such support or such suspension, In
ordger that there cannot Dy accident ocCur an unexpeacted coliapse of the transition
module, even though the engagement pieces or pegs 21%8;: 218 and the dead centre
mechanism 2312 normally will prevent that this will occur,

Although the beam structure 480 as an gutset is considerad to be a cantlievered
beamn, a beam which is supported @r'sws;sended at one or more i@catﬁmss along its
length, and where the Deam can form base for a place to stav or a path for move-
ment, it is also possible to imagine that the beam structure can e.g. be used as sup-
port beam for a roof structure. In reality, the flelds of use are numerous both for the
modules and the beam structure, ang accessories like platform amfimr fence/railing.
An expert in the art will therefore easily find other fields of use than those indicated
here,
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Patent claims

1. A coliapsible, elongate support structure module { 1883, wherein the module

{308) is configured to form 3 beam {488} or part of 3 modular beam structure
(408}, the module (188 having an ap@emegt side slement (183) comprising
farst element part (um } and 2 semnd glement part (ﬁ@S”} which between
extreme ends of sald upgermost side element (183} are hinge connected to
gach other via a hinge connection (112}, the two element parts (i@B’, 1837
being located in a common plane when the module {188) is completaly unfold-
ed and stretched-out, '

wherein the moduie has: :
- g} first and second upright, rigid module end elements {181 1082), and
-~ B} in addition to said uppermost located side element (1083} at least two fur-
ther side elements (1864, 18%), and
- whergin said uppermost side slement (183) and said at least two further side
elements (1G4, 1058) extend between sald module end elements (101, 162)
and form mutual angle with each other, each module side element (103; 104;
188) in longitudinal direction having a first extreme end and second extreme
and which are hinge connected to said first and second module end elements
{101, 102), respectively, and each of said at least two further side elements
{104; 10%) being constituted by a first slement part (1847 i@@’} and a sec-
ond element part (184%; 105"} which between said extreme ends are hinges
connected to each other via a respective hinge connection (113; 114) to ena-
bie rotation of said first and second element parts (103" 163" toward or
away from one another, the two element parts (184°, 104%; 185, 105™) of
each of these further side elements {(104; 105) being located in a8 common
plane when the module is com petely unfolded and stretched-out, character-
ized in . .
- that any adjacent side elements (103, 104; 103, 105; 104, 105) of other
two side elements (103; 104, 105) abut each other and make co-gperating
engagement {115%°, M.S" 116, 384, 117 i@&, 117) along one or a plurality
of iocations thereof, and ”
- that a releasable locking device (135, 118) is pwvsded at saie:% ONE Eﬁcatmra
or at least at one of said plurality of locations to interlock adjacent edges of
sald at least two adjacent side elements (103, 104: 103, 105: 104, 105) of
said side slements (103; 104, 148).
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. 1he module {100) according to ciaim 1, wherein the uppermost {103) of said

at teast three side elements (1073; 104, 1085} at iis hinge connections {106;
187} to a respective end element {383, 102) has an upper surface being lavel
with an upper edge face of sald respective end element (381 1823},

. The module {188} according to claim 1 or 2, wherein the module end elements

(301, 102) on upright side faces in the unfoiding direction of the moduie
{104 and transversely of the unfolding direction have engagement elements
(3047, 1017, 182"} configured for engagement with co-operating engagement
elements on:

- &) & corresponding module (1003) which is arranged to exiend in longitudinal
diraction of a beam structure or laterally, transverse of longltudinal direction of
the stmcturé, or '

~- B} & tranéﬁtim module (288) which is insertable in a beam structure {308
and configured ¢ change direction of Eengﬁ:h extent of the structure {408}, or
-} & piat’fm‘m (308} which configured to extend out from one end of the beam
structure {%Q} gr transverse of longitudinal direction of the structure, or

- G posts of railing or fence (508} for placing along one or morg modules in
longitudinal direction of the beam structure (4083,

. The module (180} according to any one of claims § -~ 3, wherein the upper-

most located side element {103) of the module {188) has said hinge conneg-
tion {£312} located midway configured as a dead centre mechanism, and
wherein opposite edges of said first and second element parts {383°, 183" of
this uppermost side element at the hinge connection (112), is configured with
co-operating maile and femaile members {£312°% 1127).

. The module {388 according to any one of ¢iaims § -~ 4, wherein on the ynder-

side of the two element parts {837, 103"} associated with the uppermaost lo-
cated side element {(183) there is arranged downward protruding engagemant
pieces (117) configured for engagement with at least one side face portion of
respective adiacent element part (144°, 1047, 105°, 1857 of neighbouring
iower ipCated side element (364, 105} on the underside of the uppermost side
glement {203},

. The maduie {188} according to any one of claims 3;: - & wherein said releasa-

pie locking device is a iocking peg {116 which Is tinge connected (118, 118
tey sald midway hinge connection (112) between the uppermost located side
glement parls (w:a’, 183" and with one (101) of the module end slements
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(B8%; 182), and wherein the locking peg {116} is configured for co~operating

engagement with respective iocking ear (115°, 2157} arranged at 3 iower edge

on the midway ocated hinge conneaclion {(1413; 114) between respective ale-
ment parts (184°, L184%; 16%°, 1858%), hinged together, of the two lower side
glements (134, 18%).

. The module {188} according to claims 1 - &, wherein gither a cross-section of

the side elements assembly gr a8 cross-saction of a part of 3 side element to-
gether with remaining part of the side slement assembiy in fully stretched-out

state of the module, has polygonal configuration which is triangular, squared or
rectanguiar.

. A coliapsible, elongaste support structure module {2&6}, wherein the module is

configured to form a partof a m@duiar beam {4083}, and wherein the module
(26@} has an upmmcst side slement {2@3) mmprismg 3 first éiem&nt part
{283} and a second element part (283"} which belween extreme ends of said
uppermost side element (283} are hinge comécted to each other via a hinge
connaction {212), the two e?ement pars {2@3’, 2@3”} being E@catejeﬁ in a
COMmMon plane when the mbd e (28@) is mmpieteiy unfolded and stretched-
out, and wherein the module (2@@} has.

- &) first ang second upright, rigid module end element (281; 282}, and

~ 3} in addition to said uppermost located side element {203) at least two fur-
ther side elements {204, 208 which extend between said moduie end gle-
ments (281, 2082) and form mutuaf angle with each other, each module side
element (203; 2084, 20%) In longitudinal direction having a first extreme end
(286, 208, 240) and second extreme end {(2087; 28%8; 211} which are hinge
connected thereat to said first and second module end elements {204, 282},
respectively, and each of said at least two further side elements (204; 2088)
being constituted by a first element mrt (204°; 208°) and a second element
part {204%; 205"} which between sald extreme ends {208; 210 and 208;
211) of these further side elements {204 2058) are hinge connected to each
ather via 8 respective hinge connection (243; 2143 (o enable rotation of sald

first and second element parts (2037, 2@3”} toward or away from one anpther,
the two element parts (284°, 204%; 2058°, 208%) of each of sald at least to fur-

ther side elements (2084, 2088) are located in a common plane when the mod-
ute (204} is completely unfolded and stretched-out, whereln

-~ théuppermc}st located side element {2@33} of the module (208) has
Opposite adges of its two element parts (2&33’, 203" {:énﬁgured at said hinge
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connection (£32) with co-operative male and female members (242°: 2123},
said hinge connection {214} being configured a5 a8 dead centre mechanism,
characterized in that (wo side element parts {(263%; 2083™) of the uppermost
iocated side element (283) sach having approximately shape of a truncated
wedae face, and

- that the at least two further side elements (284; 205) of the module {208}
nave different lengths in unfolding direction of the module {288} and wherein
the module end glements (283, 282) constitute a mutual angle which is sa-
lectable in the range 50 - 459,

9. The module (306, 208} according to any one of claims 1 - &, wherein the

moduie end elements {3081, 102; 201, 202) each have a rectangular, triangu-
lar or squared configuration.

14, A coliapsible, elongate modular beam structure {(488), comprising in its fongi-

tudinal direction a plurality of interconnectable support structure modules
{108; 200) which are configured as stated Inanyv one of claims § - 7 or op-
tionally together with caims 8-8, characterized in that in successive pairs of
the modules a second upright, rigid module end element (1832; 282) on one
module Is attachable to a first, upright, rigid module end element {184; 281)
on a neighbouring, next module (108; 204 of the structure (488 by use of 8
male-female connection and/or bolt connection to make co-operating engage-
ment along one of a8 plurality of locations of the structure {488}, and that s3id
releasable locking device (115, 116} is provided in any used module (188) of
the structure {(408) to interiock adiacent edges of sald at least two side ele-
ments (1833, 184, 103, 105, 184, 105 of sald side clements {183; 1084;
185} of said any used module (188).

11. The beam structure (488) according to claim 18, wherein the structure (4030}

at one end thereof is attachable to an upright attachment device (482), e.g.
attachment biock or wall, via a8 module end element (301) and a support frame

(REL) attached to the attachment device (482, such that the structure forms
a cantileverad beam.

12. The beam structure (4806) according to ciaim ~18 or 141, wherein at least at

one transition iocation between two modules of the structure there is fixedly in-
sartable, in the longltudinal direction of the structure, an angled transition
moduie (208) for changing the longitudinal direction of the structure.

F689BPCOONDERTL-fI
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13. The beam structurs {488) according o any one of ciaims 10 - 14, whergin the
structure is expandable transverse of its longituding! direction by hooking a ¢ol-
lapsible module (188; 2068} according to any one of Claims 1 ~ € or a collapsi-
hle platform (368) onto a module side portion of the structure,
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