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FOLDABLE STRUCTURES FOR A CONSTRUCTION

Fiéld of the Invention

The present' invention refers :tob:foldable'wsfructures
methdd/system for creating parts of a construction éubh as
domes, roofs or similar for any "building - and/or tunnels
-and/or bridges for pedestrian and/or vehicle traffic,
including the method/system for their transportation,
assembly aﬁd an unfolding method to place the structufe in

the construction site.

Description of the Prior Art

Constructions systems and methods using prefabricated
struétures! are known and desired in the vart_"Using
prefabricated structures hélps the builder save in costs and
‘time and allows the building or construction to be ready to
be used in less time.

Foldable and transportable roofs are known in the prior
art. For example document CN201268965 discloses a mobile
home witb a foldable roofing, which comprises an integral
floor:structure, four wall bodies, two slanting roofs and

two gables.
' CONFIRMATION COPY
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Publication US No. US2009014044 discloses a folding
shed including a roof with a first roof section pivotaliy
connected to a first sidewall and a second roof section
pivotally connected to a second -sidewall.

Publication ©No. JP2007170150 disclose. a structure
having the gable roof comprises: four wall surfaces formed
by hinging both side edges of a front face constitutive body
and a rear face constitutive body hinged through center

columns, and both side edges of a pair of side face

. constitutive bodies facing each other; and the roof section

formed by hinging a ridge part and the upper edges of a pair
of inclinéd roof boards.

Furthermore, roof connections are also known in the
art, for example publication No. US2009078297 discloses an
aﬁtomatic contrel device of foldable tent connécting to
several roof strut sets consisting of several segments
serially connected in radial; wherein, said control device
is typically comprised of a central standing base containing
a sliding hub, a spring and a tappet roller at inside.

Furthermore publication No. US2007131265 discloses a

top frame of foldable tent including a set of foldable roof

. braces and a set of coordinated sub-braces constructing the

main frame 1is typically employed ‘with a hydraulic tappet
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fixed between the static pivot hub pivoting all the sub-
braces and spreader pivoting all the roof braces with both
ends} by means of the jack-up and hold-on features of the
hydraulic tappet, said spreader is pushed down and kept in
the ultimate position to bring the entire roof braces g and
sub-braces to expend‘out. Said structure has fewer parts,
simple, convenient for manufacturing and combination

features.

Brief Description of the Invention

The present invention refers to a transportable and
foldable structure for building a construction, more
specifically building roofs, ceilings, domes or similar or
tunnels or bridge constructions for pedestrian and/or
vehicle traffic, wherein both are placed between at least
two elements of the construction. Specifically, the bresent
invention refers to transportable, foldable and coupling
structure wunits for building constructions, specifically
roofs, domes, ceilings, tunnels or bridges for pedestrian
and/or vehicle traffic, in which coupling and folding
structure units are to be placed between two elements of the

construction.
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An eiement of the construction to which the coupling
and folding structures are fixed is preferably a column or a
base of the constfuction. The construction may be selected
among any type of construction, such as cement, plywood,
pvc, modified marine containers, mobile homes, or other
building structures.

The transportable and foldable structure may be
comprised by at least one coupling and folding structure
unit.

If the transportable and foldable structure comprises
one coupling and folding structure unit, the coﬁpling and
folding structure unit comprises at least a first fixing
element, such as an anchor, which will fasten the folding
structure upit to a first element of the construction, such
as a column or base. The first fixing element may be
alternately coupled to a further fixing element ~of a
different coupling and folding structure unit by means of a
fastening element or coupled to goupling and folding device
of a different coupling and folding structure unit. The
first fixing element is placed at a first end of the
construction. Furthermore, 7 the coupling and folding
structure unit comprises at least a second fixing eiement in

the opposite end of the coupling and folding structure unit
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than the first fixing element, similar to the  first fixing
element, which will fasten the transportable and foldable
structure to a second element of thé construction, such as a
second column or base to anchor the structure. Alternately,
the second fixing element may be coupled to a further fixing
element of a different coupling and folding structure unit
by means of a fastening element or coupled to coupling and
folding device of a different coupling and folding structure
unit. The second fixing element is placed at a second end of
the transportable and foldable structure, which is opposite
to and may Dbe co-lineal with the first end of the
transportable and foldable structure. In between the first
fixing element and the second fixing element at least one
coupling and folding device is provided. 1In between the
first fixing element and the coupling and folding device a
first rod is provided. In between the coupling and folding
device and the second fixing element a second rod 1is
provided. Both rods are coupled with the coupling and
folding device. Furthermore, both rods when fully extended
are substantially co-lineal one to another. When the
coﬁpling and folding structure unit 1is fully exﬁended a
certain angle which.is at least 90°, more preferably 140°

and yet more preferably at least 160° may be present among
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the lower face of the first rod and the lower face of the
second rod. However, a 180° angle between the lower face of
the first rod and the lower face of the second rod may be
achieved. An actuating device, such as a rod, bolt, pin,
screw, wire or thread, is attached from the first end of the
transportable and foldable structure to the second end of
the transportable and foldable structure. When actuated, the
actuating device rotates the coupling and folding device so
as to move the second roé in regards to the first rod, so
that the second rod is in a substantially parallel position
in regards to the first rod when in a folded position. The
first rod may be fastened'with regards to the coupling and
folding device, while the secqnd rod is movable with regards
to the coupling and folding device. The movement of the
second rod with regards to the coupling and folding device
méy be provided by means known in the art, such as a
bearing.

The transportable and foldable structure may comprise
two folding structure units. A second folding structure unit
comprises a first fixing element, such as an anchor, which
will fasten the transportable and foldable structure to a
first element of the construction, such as a column or base.

The second folding structure unit further comprises at least
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two coupling and folding devices. A first coupling and
folding device will fasten the second folding structure unit
to a first folding structure unit of the construction. The
first coupling and folding device is placed at a second end
of the second folding structure unit, opposite to the first
end. 1In betweeﬁ the first fixing element and the first
coupling and folding device, a second coupl}ng and folding
device is provided. In between the first fixing element and
the second coupling and folding device a first rod 1is
provided. In between the second coupling and folding device
and the first coupling and folding device a second rod is
provided. Both rods are coupled with the second coupling and
folding device. When both rods are fully extended, that is,
@hen the second folding structure unit is fully extended,
the first rod and the second rod are substantially co-lineal
one to another. When fully extended, a certain angle which
is at least 90°, more preferably 140° and yet more
preferably 160° is present among the lower face of the first
rod and the second rod. However, a 180° angle between the
lower face of the first rod and the lower face of the second
rod mayvbe achieved. An actuating device, such as a rod,
wire, bolt, pin, screw or thread, is attached from the first

end of the first folding structure unit to the second end of
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the first folding structure unit. When actuated, the
actuating device rotates the second coupling and folding
device so as to move the second rod in regards to the first
rod, so that the second rod is in a substantially parallel
position in regards to the first rod when in a folded
position. The first rod may be fastened with regards to the
second coupling and folding device, whilé the second rod is
movable with regards to the second coupling and folding
device. The movement of the second rod with regards to the
folding device may be provided by means known in the art,
such as a bearing. The first folding structure unit is built
essentially in tﬁe same manner as when the transportable and
foldable structure comprises one folding unit. The coupling
between the first folding structure unit and the secondv
folding structure unit is by means of the first coupling and
folding device of the second folding structure unit and one
of the two fixing elements of the first folding structure
unit is carried by conventional means known in the art, such
as threaded holes, bolts, pin, screw, wire or threads and
nuts.

The transportable and foldable structure may comprise
three or more folding structure units. The first andbsecond

folding structure units are formed in a similar manner to
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the first folding structure unit disclosed for the one
folding structure unit for the transportable and foldable.
structure.” A third folding structure unit, thch is pléced
in between the first and secénd foldiné.‘structure uﬁits,
comprises a first.coupling and folding devicé at one end of
the third folding structure unit, proximate to the ‘first
folding structure unit, which will fasten the third folding
structure unit to the first folding structure unit by means
of the first coupling and folding device of the third
folding structure unit and by means of'the_second fixing
element of the first folding structure unit.. Furthermore,

the third folding structure unit comprises a second coupling
and folding deviCe. at a second end of the third folding
structure unit,. opposité to the firstv end- of " the third

folding structure unit, which will fasten the third folding
structure unit to the second folding structure unit by means
of the second coupling and folding device of the third

folding structure unit and by means of the second fixing

. element of the second folding structure unit. In between the

first coupling and félding device and the second coupling
and folding device of the third folding structure, a third
coupling and folding device is provided in the third folding

structure unit. In between the first coupling and folding
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device and the third coupling and folding device of the
third folding structure a first rod is provided. In between
the third coupling and folding device and thé sécond
coupling and folding device of the third folding structure a
seconé rod is provided. Both rods are coupled with the third
coupling and folding device. When both rods are fully
extended, that 1is, when the third folding structure unit is
fully extended, the first rod and the second rod are
substantially co-lineal one to another. When fully extended,
a certain angle which is at least 90°, more preferably 140°
and yet more preferably at least 160° is present among the
lower face of the first rod and the second rod. However, a
180° angle befween the lower face of the first rod and the
lower face of the second rod may be achieved. An actuating
device, such as a rod, wire or thread, is attached from the
first end of the third_folding structure unit to the second
end of the third folding structure unit. When actuated, the
actuating device rotates the third coupling and folding
device so as to move the first rod in regards to the second
rod, so that the first rod is in a substantially parallel
position in regards to the second rod when in a folded
position. The second rod may be fastened with regards to fhe

third coupling and folding device, while the first rod is
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‘movable with regards to the third coupling and folding
device. The movement of the first rod with regards to the
third coupling and folding device may be provided by means
known in the art, such as a bearing. The coupling between
the first folding structure unit and the third folding
structure unit, by means of the first coupling and folding
device of the third folding structure unit and the second
fixing element of the first folding structure unit is
carried by conventional means known in the art, such as
threaded holes, bolts, pin, screw, wire or threads or nuts.
Likewise, the éoupling between the second foiding structure
unit and the third félding structure unit, by means of the
second coupling and folding device df the third folding
structure unit and the second'fixing element of the second
folding structure unit is carried by conventional means
known in the art, such as threaded holes, bolts pin, screw,
wire or threads and nuts.

In all the embodiments, the coﬁpling and folding
devices may be a substantially cylindrical form, however may
take any desired shape. The inner part of the folding dévice
should be hollow and more preferably, hollow and threadea.
Therefore, a bolt, pin, screw, wire or threads may be

threaded in the inner part of the coupling and folding
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device, 1in such a manner that the same bolt may fasten two
or more folding structure units in a substantially parallel
manner. Furthermore, a bolt, pin, screw, wire or threads may
be threaded in the inner part of the coupling and folding
device in such a manner that the same bolt may fasten two or
more folding structure units in a éubstantially co-lineal
manner. Therefore, the transportable and foldable structure
is actually comprised by folding structure wunits in a
substantially parallel manner and by folding structure unité
in a substantially co-lineal manner. The ends of the bolts,
pin, screw, wire or thread are fastened by nuts.

The'fixing elements may be alternately coupled to each
other by means of fastening elements. That is, instead of
coupling the fixing elements to a second, third, fourth, or
more folding structure units, the fixing elements are
coupled to fastening elements. The fixing elements have a
hole, which may be threaded, in which a bar which may be
threaded is placed. The fastening elements comprise a lower
part and an upper part, which afe coupled together by means
of conventional coupling means known in the art, éuch as
threaded héles,'bolts, pin, screw, wire or threads and nuts.

The fastening elements may be formed by any shape,

however, shapes with smooth and constant walls are
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preferred. The fastening élements have at least two
connections, each wall of the fastening element having at
least one connection. The.fastening elements preferably have
at least three connections and even more preferably at least
four connections. When a folding structure unit is coupled
with a fastening element, part of the fixing.element, which
is an extension of one of the two rods of the folding
structure unit, 1is placed within a connection of the
fastening element. The connections are generally hollow and
are usually placed between the lower part and the upper part
of the fastening element. Furthermore? the connections have
a width or diameter which is less than the width or diameter
of the wall of the node in which the connection is present.
The connections are formed in shape so that at least part of
the fixing element may rest within the connection. Given
that the fixing element (“joint”) has a bar in its hole, and
given that the bar is generally broader than the wiath of
the connection, when the lower part and the upper part are
coupled, the folding structure unit 1is coupled and fixed
with regards to the fastenihg element. As stated before, the
fastening elements or Jjoints may have one or more

connections for each wall. Therefore, the fastening elements



10

15

20

WO 2011/128769 PCT/IB2011/000836

14

are prepared to receive at least one folding structure unit
per wall.

The fastening elements are provided as relief devices
for a large amount of folding structure units. That is, if a
broad or large area is to be covered with the transportable
and foldable structure, then fastening elements need to be
used since otherwise transportation of the transportable and
foldable structure would be difficult. Furthermore, the
fastening elements are used as nodes, that is, if a broad or
large area 1s .to be covered with the transportable and
foldable structure fastening elements need to be used so
that each foldable structure unit doces not fold or vibrate
when the transportable and foldable structure is installed.

When two or more folding stfucture units which .are
substantially co-lineal are present, the actuating devices
between the first folding struéture unit and the second
folding structure unit may be connected to each other, so
that when .one of the at least two actuating devices 1is
actuated, the at least two folding structure units may be
simultaneously extended or folded. Reels may be added to the
actuating devices so as to coil or uncoil the actuating

devices.
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When a first pair of two or more folding structure
units which are substantially co-lineal are present, and
when second pair of two or more folding structure units
which are also substantially co-lineal and which ~are
substantially parallel to the first pair of folding
structure units, wherein the first pair of folding struc£ure
units may be substantially parallel to the second pair of
folding structure units, the first pair of félding structure
units may be intercalated in position with the second pair
of folding structure units with regards to the first and
second fixed elements of the construction. That 1s, since in
the firstv pair of folding. structure wunits both folding
structure units are coupled by means of the first coupling
and folding devices and the second fixing element, and since

the first .coupling and folding devices are coupled
laterally, then the coupling means have a determinéd width.
Given that the coupling means have a determined width, both
folding structure units are substantially co-lineal with
each other, however not necessarily co-lineal with the
construction. That is, the first pair of folding structure
units intercalates with the second pair of folding structure

unit in the point where the at least two substantially co-

lineal folding structure units are coupled together, that
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is, in the respective first coupling and folding device of
both the first and second substantially co-lineal folding
structure units of the first pair, and in the point when the
other at least two subétantially co-lineal folding structure
units are coupled together, that. is, in the respective first
coupling and folding device of both the first and second
sﬁbstantially co-lineal folding structure units of the
second pair, which is parallel to the first pair.

Therefore, a transportable and foldable structure may
be formed by multiple folding devices some of which are
substantially co-lineal and some of which are substantially
parallel. For installation purposes, depending on the area
to be covered by the transportable and foldable structure,
the transportable and foldable structure is placed and/or
transported in a vehicle which is capable of setting a first
fixing element proximate to a first fixed element of the
construction. The first fixing element is coupled to the
first fixed element of the construction. At least a first
part of the transportable and foldable structure is then
extended in a substantially horizontal manner. Specifically
at least a first pair of substantially co—lineél folding
structure units and a second pair of sﬁbstantially co-lineal

folding structure ﬁnits, which are substantially parallel to
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the first pair of folding structure units are extended.
These first and second pair of folding transportable and
foldable structure may then coupled to another first and
second pair of folding transportable and foldable structure
by means of a fastening element. These newly coupled first
and second pair of transportable and foldable structure are
again extended. This is carried out continuously until the
transportable and foldable structure is complete. Finally, a
second fixing element i1s placed proximate to a second fixed
element of the construction. The second fixing element is
coupled to the second fixed element of the construction.
Brief Description of the Figures

The present invention will be further understood when
referenéed with the following detailed descriptidn and with'
the following figgres. Additionally, other aspects will
become apparent when referenced with the detailed
descriptions along with the following figures.

Fiéure 1 shows a front view éf a first embodiment for
the foldable structure unit, in which two fixing elements

are present and one coupling and folding device is present.
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Figure 2 shows a front view of a second embodiment for
the foldable structure unit, in which one fixing element is
present and two coupling and folding devices are present.

Figure 3 shows a front view of a third embodiment for

5 the foldable structure unit, in which three coupling and
folding devices are present.

Figure 4 shows a front view of a fourth embodiment for
the foldable structure unit, in which three coupling and
folding devices are present and in which the two rods are

10 substantially at 180° one frgm another.

Figure 5 shows an upper view of a first foldable
structure and a second folding structure unit, both of which
are substantially parallel to each other, in which both the
first foldable structure and the second foldable structure

15 are being coupled together.

Figure 6 shows an upper view of the first foldable
étructure unit and the second foldable structure unit, in
which both foldable structures units are coupled.

Figure 7 shows an upper view of the first part of a

20 first embodiment for the fastening element.
Figure 8 shows a front view of the first embodiment for

the fastening element.
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Figure 9 shows a front view of the first embodiment for
the fastening element, in which the lower part and upper
part are separated.

Figufe 10 shows an upper view of the first part of a
second embodiment for the fasteniﬁg element.

Figure 11 shows a front view of the second embodiment
for the fastening element.

Figure 12 shows a front &iew of the second embodiment
for the node, in which the lower part ‘and upper part are
separated.

Figure 13 shows a front view of a first and second pair
of parallel folding structure units being bcoupled with
another first and second pair of parallel folding structure
units by means of a fastening element.

Figure 14 shows a front view of a firstvand second pair
of parallel folding structure units being coupled with

another first and second pair of parallel folding structure

~units wherein both pairs are intercalated.

Figure 15 shows an upper view of a first, second, third
and fourth folding structure units being coupled by méans of
a fastening element. |

Figure 16 shows a first step of the process for the

installation of the transportable and foldable structure.
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Fiéure 17 shows a second step of the process for the
installation of the transportable and foldable structure.

Figuvre 18 shows a third ste'p of the process for the
installation of the transportable and foldable structure.

Figure 19 shows a fourth step of the process for the
installation of the transportable and foldable structure.

Figure 20 shows a transportable and foldable structure
fixed to two constructions, in this case, marine container
acting as columns or anchor elements.

Figure 21 shows a transportable and foldable structure
fixed to two fixed elements of other conventional a
construction.

Figure 22 shows an upper view of multiple folding

structure units, substantially parallel, substantially co-

- lineal and substantially perpendicular, the substantially

co—-lineal folding structure units being coupled by a node.

Detailed Description of the Invention

The following description 1is made 1in reference to
figures 1 through 15 and 22. The present invention refers to
a transportable and foldable structure 2 for constructions
to be placed between two elements 4, 4’ of the construction

6. The transportable and foldable structure 2 may be
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selected to creéte any of a roof, ceilings, domes or similar
or tunnels or bridge constructions for pedestrian and/or
vehicle traffic. Specifically, the present invention refers
to transpbrtable, foldable and coupling stfucture units 20
for building a transportable and foldable structure 2 for
building constructions such as roofs, ceilings, domes or
similar, or tunnels or bridge constructions for pedestrian
and/orA vehicle traffic, wherein the transportable and
foldable structure 2 is to be placed between two elements 4,
4’ of the construction. An element 4, 4’ of the construction
to which the transportable and foldable structure 2 is
fixed, is preferably at least one column of the construction
6. The construétion 6 may be selected among traditional
construction structures, such as cement structures or
similar struptures, such as wooden or metal structureé, to
other construction structures, such as container, more

preferably marine containers.

First Embodiment
The transportable and foldable structure 2 may be
comprised by at léast one coupling and folding structure

unit 20.
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If the transportable and foldable structure 2 comprises
one folding structure unit 20, the folding structure unit 20
comprises at least a first fixing element 26, such as an
anchor, which will fasten the transportable and foldable
structure 2 to a first element 4 of the construction 6, such
as a column or base. The first figing element 26 may be
alternately coupled to a further fixing element 26’ of a
different folding structure unit 20’ by means of a fastening
.element 50 or coupled to a coupling and folding device of a
different folding structure 120, 220._ The first fixing
element 26 is placed at a first end 22 of the transportable
and foldable structure. Furthermore, the folding structure
unit 20 comprises at least a second fixing element 28 in the
opposite end 24 of the folding structure unit 20 tHan the
first fixing element end 22, wherein the second fixing
element 28 is similar to the first fixing element, and will
fasten the tfansportable and foldable structure 2 to a
second element 4’ of the construction 6. Alternately, the
second fixing element 28 may be coupled to a further fixing
.element 26, 28 of a different folding structure unit 20’ by
means of a fastening element 50 as will be explained below
or coupled to a coupling and folding device of a different

folding structure unit 120, 220 as will be explained below.
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The second fixing element 28 is placed at the second end of
the transportable and foldable structure 2, opposite to and
co-lineal with the first end of the transportable and
foldable structure. In between the first fixing element 26
anq—the second fixing element 28 at least one coupling and
folding device 30 is provided. In between the first fixing
element 26 and‘the coupling and folding device 30 a first
rod 40 is provided. In between the coupling and folding
device 30 and the second fixing element 28 a second rod 42
is provided. Both rods 40, 42 are coupled with the coupling
and folding device 30. Furthermore, both rods 40, 42 when
fully extended are substantially co-lineal one to another.
When the coupling and folding structure unit 20 is fully
extended a cerﬁain angle which 1is at least 90°, more
preferably\140° and yet more preferably at least 160° may be
presént among the lower face 44 of the first rod 40 and the
lower face 44 of the second rod 42. However, a 180° angle
between the lower face 44 of the first rod 40 and the lower
face 44 of the second rod 42 may be achieved. An actuating
device 36, such as a rod, wire or thread, is attached from
the first end 22 of the transportable and foldable structure
to the second end 24 of the transportable and foldable

structure, either directly or indirectly through the
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coupling and folding device 30. When actuated, the actuating
device 36 rotates the coupling and folding device 30 so as
to move the second rod 42 in regards to the first rod 40, so
that the second rod 42 is 1in a substantially parallel
position in regards to the first rod 40 when in a folded
position. That is, when the actuating device 36 actuates the
folding of the coupling and folding structure unit 20, the
second end 24 is drawn to be proximate to the first end 22,
as well as the‘sécond rod 42 is drawn to be proximate and
substantially parallel with the first rod 40. The first rod
40 may be fastened With regards'to the coupling and folding
device 30, while the second rod 42 is movable with regards
to the coupling and folding device 30. The movement of the
second rod 42 .with regards to the coupling and folding
dévice 30 may be provided by means known in the art, such as

a bearing.

Second Embodiment

The transportable and foldable structure 2 may comprise
two substantially co-lineal folding structure wunits 20,
120f. If the transportable and foldable structure comprises
two folding structure wunits 20, 120’ a second folding

structure unit 120 comprises a first fixing element 126,
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such as an anchor, which will fasten the transportable and
foldable structure 2 to a first ‘element 4 of the
construction 6, such as a column. Alternately, the first
fixing element 126 may be coupled to another fixing element
26, 336 of a different folding structure unit 120 by means
of a fastening element 50 or coupled to a coupling and
folding device of a different folding structure unit 120,
220 as will be explained below. The first fixing element 126
is placed at one end 122 of the second folding structure
unit 120. The second folding structure unit 120 further
comprises at least two coupling and folding devices 136,
1307. A first coupling and folding device 130’ of the second
folding Structure unit 120 will fasten the second folding
structure unit 120 to a first folding structure unit 20 of
the construction. The first coupling agd folding device 1307
of the second folding structure unit 120 is placed at a
second end 124 of the second foiding structure unit 120,
opposite to the first end 122. In between the first fixing
element 126 and the first coupling and\folding device 130’ a
second coupling énd folding device 130 1is provided. 1In
between the first fixing element 126 and the first coupling
and folding device 130’ a first rod 140 1is prgvided. In

between the second coupling and folding device 130’ and the
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first coupling and folding device 130 a second rod 142 is
provided. Both rods 140, 142 are. coupled with the second

coupling and folding device 130. When both rods 140, 142 are

fully extended, that .is, when the second folding structure

unit 120 is fully extended, the first rod 140 and the second
rod 142 are substantially co-lineal one to another. When the
second folding structure unit 120 is fully. extended; a
certain angle which israt least 90°, more preferably 140°
and yet more preferably at least 160° is present among the
lower face 144 of the firstvrod 140 and the second rod 142.
However, a 180° angle between the lower face 144 of the
first rod and the lower face 144 of the second rod may be
achieved. An actuating device 136, such as a rod, wire or
thread, is attached from the first end 122 of fhe second
folding structure unit 120 to the second end 124 of the
second folding structure unit 120, either directly or
indirectly by means of the second coupling and folding
device 130. When actuated, the actuating device 136 rotates
the second coupling and folding device 130 so as to move the
second rod 142 in regards to the first rod 140, so that the
second rod 142 is in a substantially parallel pésition in
regards to the first rod 140 when in a folded position. That

is, when the actuating device 136 actuates the folding of
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the second coupling and folding structure unit 120, the
second end 124 1is drawn to be proximate to the first end
122, as well as the second rod 142 is drawn to be proximate
and substantially parallel with the first rod 140. The first
rod 140 may be fastened with regards to the second coupling
and folding device 130, while the second rod 142 is movable
with regards to the second coupling and folding device 130.
The movement of the second rod 142 with regards to the
second coupling and folding device 130 may be provided by
means known in the art, such as a bearing.

The first folding structure unit 20 which is similarly
built to the first embodiment comprises the first fixing
element 26 and a second fixing. element 28, wherein the
second fixing element 28 is placed at one end 124 of the
second folding structure wunit 120. The second folding
structure wunit 120 further comprises the at least two
coupling and folding devices 130, 130’. A first coupling and
folding device 130’ and the second fixing element 28 will
fasten the second folding structure unit 120 to the first
folding structure unit 20. The first coupling and folding
device 130’ when coupled to the second fixing element 28
will allow the folding of both the first and second folding

structure units 20, 120. The actuating devices 36, 136, may
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be attached between themselves, either directly or
indirectly by means of the coupling and folding devices 30,
130, 130’. When actuated, the actuating devices 36, 136
rotate the coupling and folding device, the second coupling
and folding device 130 and the first coupling and folding
device 130’, so as to move the second rods 42, 142 1in
regards to the first fods 40, 140, so that the second rods
42, 142 are in a substantially parallel position in regards
to the first rod 40, 140 when in a folded position. That is,
when the actuating devices 36, 136 actuate the folding of
the Coupling and folding structure units 20, 120, so that
the second ends 24, 124 are drawn to be proximate to the
first ends 22, 122, as well as the second rods 42, 142 are
drawn to be proximaté and substantially parallel with the
first rods 40, 140. Further to the above configuration of
the first and second coupling and fblding structure units
20, 120, the second rod 142 méy be fastened with regards to
the first coupling and folding device 130’, while the second
rod 42 is movable with regards to the first coupling and
folding device 130’. The movement of the second rod 42 with
regards to the first coupling and folding device 130’ may be

provided by means known in the art, such as a bearing.
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Third Embodiment

The transportable and foldable structure 2 may comprise
three or more folding structure units 20, 20’, 220. A first
and second folding structure unit 20, 20’ are formed in a
similar manner to the first folding structure unit 20 above
disclosed for the first embodiment. A third folding
Structure unit 220,thich is placed in between the first and
second folding structure units 20, 20’, comprises a first
cbupling and folding device 230’ at one end 222 of the third
folding structure unit 220, proximate to where the first
folding structure unit 20 will be fastened, wherein the
first coupling and folding device 230’ and the first fixing
element 26 will fasten the third folding stfucture unit 220
to the first folding structure unit’ 20. TFurthermore, the
third folding structure unit 220 comprises a second coubling
and folding device 230" at a second end 224 of the third
folding structure unit, opposite to the first end 222 of the
third folding structure unit. The second coupling and
folding device 230’ will fasten the third folding structure
unit 220 to the second folding structure unit 20’ by means
of the.second coupling and folding device 230’’ of the third
folding structure unit and by means of the second fixing

eiement 28’ of the second folding structure unit 20'. 1In
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between the first coupling and folding device 230’ and the
second coupling and folding device 230’’, a third coupling
and folding device 230 is provided in the third folding
structure unit 220. In between the first coupling and
folding device 230’ and the third coupling and folding
device 230 a first rod 242 is provided. In between the third
coupling and folding device 230 and the second coupling and
folding device 230’’ a second rod 240 is provided. Both rods
240, 242 are coupled with the third coupling and folding
device 230. When both rods 240, 242 are fully extended, fhat
is, when the third folding structure unit 220 is fully
extended, the first rod 242 and the second rod 240 are
substantially co-lineal one to another. When the third
folding structure wunit 220 is fully extended, a certain
angle which 1is at least 90°, more preferably 140° and yet
more preferably at least 160° is present among the lower
face 244 of the first rod 242 and the lower face 244 of the
second rod 240. However, a 180° angle between the lower face
244 of the first rod 242 and the lower face 244 of the
second rod 240 may be achieved. An actuating device 236,
such as a rod, wire or thread, 1s attached from the first
end 224 of the third folding structure unit 220 to the

second end 222 of the third folding sfructure unit 220. When
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actuated, the actuating device 236 rotates the third
coupling and folding device 230 so as to move the first rod
242 in regards to the second rod 240, so that the first rod
242 1is in a substantially parallel position in regards to
the second rod 240 when in a folded position? The second rod
240 may be fastened with regards to the third coupling and\
folding device 230, while the first rod 242 is movable with
regards to the third coupling and folding device 230. The
mpvement of the first rod 242 with regards to the third
coupling and folding device 230 may be provided by means
known in the art, such as a bearing.

The first folding structure unit 20 comprises the first

fixing element 26, such as an anchor, which will fasten the

transportable and foldable structure to a first element 4 of
the construction 6, such as a column or base and the second
fixing element 28 of the first folding structure unit 20 or
to further units 120, 220, wherein the second fixing element
28 1is placed at one end 224 of the third folding structure
unit 220. The second folding structure unit 20’ comprises
the first fixing element 26’, such as an anchor, which will
fastén the transportable and foldable structure to a second
element 4’ of the construction 6, such as a column or base

or to further wunits 120, 220, wherein the second fixing
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element 28’ is placed at one end 222 of the third folding
structure unit 220. The third folding structure unit 220
further comprises the at least three coupling'and folding
devices 230, 230’, 230’'’. A first coupling and folding
device 230’ and a fixing element 26, 28 will fasten the
third folding structure wunit 220 to the first folding
structure unit 20. A second coupling and feolding device
230’’ and a fixing element 26’, 28’ will fasten the third
folding structure un;t 220 to the second folding structure
unit 20’. The first coupliﬁg and folding device 230’ when
coupled to the first fixing element 26 will allow the
folding of both the first and third folding structure units
20, 220. The actuating deviées 36, 236, may attached between
themselves, either directly or indirectly by means of the
coupling and folding devices 30, 230, 230’, 230’’. When
actuated, the actuating devices 36, 236 rotate the coupling
and folding device 30, the third coupling and folding device
230 and the first coupling and folding device 230’, so as to
move the second rods‘42, 242 in regards to the first rods
40, 240, so that the second rbds 42, 242 are in a
substantially parallel position in regards to the first rods
40, 240 when in a folded position. That is, when the

actuating devices 36, 236 actuate the folding of the
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coupling and folding structure units 20, 220, the second
ends 24, 224 are drawn to be proximate to the first ends 22,
222, as well as the second rods 42, 242 are drawn to be
proximate and substantially parallel with the first rods 40,
240. Further to the above configuration of the first and
third coupling and folding structure units 20, 220, the rod
242 may be fastened with regards té the coupling and folding
deyice 230’, while the rod 40 is movable with regards to the
coupling and folding device 230’. The movement of the rod 40
with regards to‘the coupling and folding device 230’ may be
provided by means known in the art, such as a bearing.

The second coupling and folding device 230’’ when
coupled to the fixing element 26’, 28’ will allow thev
folding of both the second and tﬂ;rd folding structure units
20", 220. The actuating devices 36’, 236, may attached
betweeﬁ themselves, either directly or indirectly by means
of the coupling and folding devices 30’, 230, 230/, 230’’.
When actuated, fhe actuating devices 36’, 236 rotate the
coupling and folding device 30", the third coupling and
folding device 230 and the second coﬁpling and folding
device 230’’, so as to move the first rods 40’, 240 in

regards to the second rods 42’, 242, so that the second rods

42', 242 are in a substantially parallel position in regards
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to the first rods 40’, 240 when in a folded position. That
is, whén the actuating devicesl36’, 236 actuate the folding
of the coupling and folding structure units 207, 220, the
secona ends 24’, 224 are drawn to be proximate to the first
ends 22’, 222, as well as the first rods 40’, 240 are drawn
to be proximate and substantially parallel with the second
rods 42', 242. Further to the above configuration of the
second and third coupling and folding structure units 207,
220, the. rod 240 may be fastened with regards to the
coupling and folding device 230’’, while the rod 42 is
movable with regards to the coupling and folding device
230’7’ . The .movement of the rod 42 with regards to the
coupling and folding device 230’’ may be provided by means

known in the art, such as a bearing.

~In all the embodiments, the coupling and folding
devices 30, 130, 130’, 230, 230’, 230’" (from hereinafter
only referred to as 30 wunless necessary) may be a
substantially cylindrical form, however may take any desired

shape. The inner part 32 of the folding device 30 should be

. hollow and more preferably, hollow and threaded. Therefore,

a bolt 8 may be threaded in the inner part 32 of one of the

two side ends 34, 34’ of the coupling and folding device 30,
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in such a manner that the same bolt 8 may fasten two or more
folding structure wunits 120, 120’ in a substantially
parallel manner. Furthermore, a bolt 8 may be threaded in
the inner part 32 of one of the two side ends 34, 34’ of the
coupling and folding device 30 in such a manner that the
same bolt 8 may fasten two or more folding structure units
20, 120,.220 in a substantially.co~lineal manner. Therefore,
the transportable and foldable structure 2 may be comprised
by folding structure units 120, 120’ in a substantially.
parallel manner and by folding structure units 20, 120, 220
in a substantially co-lineal manner. The ends of the bolts 8
aré fastened by nuts 10.

The fixing elements 26, 28, 126’ (from hereinafter 26,
28, wunless necessary) mdy be alternately coupled to each
other by means of fastening eléments 50. When four or more
coupling and folding structure units 20 are used, it is
preferred that the transportable and foldable structure 2
uses at least one fastening element 50. That is, instead of
coupling the fixing elements to a coupling and folding
device o another unit, the fixing elements 26, 28 are
coupled to fastening elements 50. The fixing elements 26, 28
may be.threaded, in which a bar which may be threaded is

placed. The fastening elements comprise a lower part 52 and
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an upper part 54, which are coupled together by means of
conventional coupling means known in the art, such as
threaded holes, bolts, pin, screw, wire or threads and nuts.

The fastening elements 50 may be formed by any shape,
however, shapes with smooth and constant walls are
preferred. The fastening elements 50 have at 1least two
connections, wherein at least two walls 56, 56’ of the
fastening element 50 having at least one connection 58. The
_fastening "elements 50 preferably have at least three
connections 58 and even more preferably at least four
connecﬁions 58. When a folding structure unit 20 is coupled
with a fastening element 50, part of the fixing element 26,
28, which is an extension of one of the two rods 40, 42 of
the folding structure unit, is placed within a connection 58
of the fastening element 50. The connections 58 are
generally hollow ﬁnd are usually placed between the lower
part 52 and the uppef part 54 of the fastening element 50.
Furthermore, the connections 58 have a width or diameter
which is less than the width or diameter of the wall of the
-node 60 which the féstening element 50 is forming. The
connections 58 are formed in such a manner so that at least
part of the fixing elemenﬁ 26, 28 may rest within the

connection 58. Given that the fixing element 26, 28 has a
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~bar 18, and given that the bar 18 is generally broader than

the width of the connection 58, when the lower part 52 and
the upper part 54 are coupled, the folding structure unit 20
is coupled and fixed with regards to the fastening element
50. As stated before, the fastening elements 50 may have one
or more connections 58 in each wall 56, 56’. Therefore, the
fastening elements 50 are prepared to receive at least one
folding structure unit 20 per wall 56, 56'.

The fastening elements 50 are provided as relief
devices for a large amount of folding structure units 20.
That is,  -i1f a broad or large area is to be covered with the
transportable and foldable structure 2, then fastening
elements 50 need to be used, since otherwise transportation
of the transportable and foldable structure would be
difficult. Furthermore, the fastening elements 50 are used
as nodes 60, that is, 1if a broad or large area 1is to be
covered with the transportable and foldable structure 2
fastening elements need to be used so that each foldable
structure unit 20 does not fold or vibrate when the
transportable and foldable structure 2 is installed.

When two or more coupling and folding structure units
20, 120 which are substanﬁially co—lineal are present, the

actuating devices 36, 136 Dbetween the first folding
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structure unit 20 and the second folding 'structure unit 120
may be connected to each other, so that when one of the at
least two actuating devices 36, 136 is actuated, the at
least two folding structure units 20, 120 may be
simultaneously extended or folded as above described. Reels
(not shown) may be added to the actuatihg devices 36, 136 so
as to coll or uncoil the actuating devices 36, 136.

When more than four coupling and folding structure
units 20, 120,'220; 20’ which are substantially co-lineal
are present, the actuating devices 36, 136, 236, 36’.between
the first coupling and folding structure unit 20, the second
coupling and folding structure unit 120, the third coupling
and folding structure unit 220 and fourth coupling and
folding structure unit 20’, may be connected to each other,
so that when one of the at least one actuating devices 36 or
36" which is in the end of the transportable and foldable
structure 2 is actuated, the at least four folding structure
units 20, 120, 220, 20’ may be simultaneously extended or
folded as above described. Reels (not shown) may be added to
the actuating devices 36, 136, 236, 36’ so aé to coil or
uncoil the actuating devices 36, 136, 236, 36’.

When a first pair 62 of two or more folding structure

units 20, 120 which are substantially co-lineal are present,
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and when second pair 64 of two or more folding structure
units 207, 120; which are substantially co-lineal between
themselves and which are substantially parallel to the first
pair 62 of folding structure units, hence the first pair 62

of folding structure units may be substantially parallel to

‘the second pair 64 of folding structure units, the first

pair 62 of folding structure units may be intercalated in
position with the second pair 64 of folding structure units
with regards to the fixed elements 4, 4’ of the construction
6. That 1is, since in the first pair 62  botfh folding
structure units 20, 120 are coupled by means of the first
coupling and folding device 1307 of the second coupling ahd
folding structure unit 120 and the fixing element 26, 28,
and since the first coupling and folding device 130 1is
coupled sideways with regards to the fixing element 26, then
the coupling means have a determined width. Given that the
coupling means have a determined width, both folding
structure units 20, 120’ are substantially co-lineal with
each other, however not necessarily co-lineal with the fixed
elements 4, 4’ . The same may be applied for the‘second pair
64. That is, the first paif 62 of folding structure units
intercalates with the second pair 64 of folding structure

units in the point where the first and second pairs 62, 64
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of coupling and folding structure wunits are coupled
together, that 1is, in the respective first coupling and
folding device 130’ of both the first and second pairs 62,
64 of substantially co-lineal folding structure units.
Therefore, a transportable and foldable structure 2 may
be formed by multiple folding devices 20 some of which are
substantially co-lineal and somé of which are substantially
parallel. For installation purposes, depending on the area
to be covered by the transportable and foldable structure 2,
the transportable and foldable structure 2 is transported in
a vehicle 12 which is capable of setting at least a first
fixing element 26 proximate to a first fixed element 4 of
the construction. Thé first fixing element 26 is coupled to
the first figéd element 4 of the construction. At least a
first part of the transportablé and foldable structufe 2 is
then extended in a substantially horizontal manner by means
of the actuating devices 36. Specifically at least a first
pair 62 of substantially co-lineal folding strdcture units
and a second pair 64 of substantially éo—lineal folding
structure units, which are substantially parallel to the
first pair 62 of folding structure qnits are extehded. These

first and second pair 62, 64 of folding transportable and

foldable structures 2 may then coupled to another first and
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second pair 62, 64 of folding transportable and foldable
structure by means of a fastening element 50; These newly
coupled first and second pair 62, 64 of folding
transportabie and foldable structures are again deployed.
This is carried out continuously until the transportable and
foldable structure 2 is complete. Finally, a second fixing
element 28 is placed proximate to a second fixed element 4’
of the construction. The second fixing element 28 is coupled
to the second fixed element 4’ of the construction.
Alterations to the structure described in the present,
shall be able to be foreseen by those with expertise in the
field. However, it must be understood, that the present
description is relatéd with the‘preferfed embodiments of the
invention, which are solely for illustrative purpéses, and
must not be construed as a limitation of the invention. All
modifications which do not depart from the spirit of the
invention aré included within the body of the attached

claims.
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Claims

1. A roof,. ceiling, dome, bridge, tunnel or similar
structure for a constructiocn, the structure configured to
5 move between a folded position and an extended positicn, the
structure comprising:
a first folding structure unit comprising
a first end and a second end, the first end being
substantially co-lineal with the second end when the

10 structure is in an extended position;

a first coupling and folding device between the
first end and thé second end;

an>actuating deyice connected from the first end
to the second end;

15 a first rod between the first end and the first
coupling and folding device and a second rod between
the second end and the first coupling and folding
device;

wherein the actuating device and the coupling and

20 folding device are <configured to move the structure

from a folded position to an extended position and from

an extended position to a folded position.
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2. The structure of claim 1, wherein the first end is a
first fixing element capable of fixing the structure to a
fixed element. of the construction or fixing the first
folding structure unit to a second folding structure ugit by
means of a fastening element or fixing the first folding
structure unit to a second folding structure unit by means
of a coupling and folding device of the second folding
structure unit.

3. The structure of claim 2, wherein the second end 1is
a second fixing element capable of fixing the structure to a
second fixed element of the construction or fixing the first
folding structure unit to a third folding structure unit by
means of a fastening element or fixing the first folding
structure unit to a third folding structure unit by means of
a coupling and folding device of the third folding structure
unit.

4. The structure of claim 2, wherein the second end is
a coupling and folding device capable of fixing the
structure to a third folding structure unit by means of a
fixing element of the third folding structure unit.

5. The structure of claim 1, wherein the first end and
the second end are a second and third coupling and folding

device, the second coupling and folding device being capable
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of fixing the structure to a second structure unit by means
of a fixing element of the second folding structure unit,
and the third coupling and folding -device being capable of
fixing the structure to a third structure unit by means of a
fixing element of the third structure unit.

6. The structure of claim 1, wherein the first end and
the second end are a first and second fixing element, the
structure further comprising:

a second folding stfucture unit comprising

a second coupling and folding device and a third
coupling and folding device, the second coupling and
folding device of the second folding structure unit
being substantially co-lineal with the third coupling

" and folding device of the second folding structure unit
when the structure is in an extended position;

a first coupling and folding device between the
second coupling‘ and folding device of the second
folding structure wunit and the third coupling and
folding device of the second folding structure unit;

an actuating device connected from the second
coupling and folding device of the second folding
structure unit to the third coupling and folding.device

of the second folding structure unit;
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a first rod between the second coupling and
folding device of the second folding structure unit and
the first coupling and folding device of the second
folding structure unit and a second rod between the
third coupling and folding device of the second folding
structure wunit and the first coupling and folding
device of the second folding structure unit;

wherein the actuating device of the second folding
structure wunit and the first coupling and folding
device of the second folding sfructure unit are
configured to move the second folding structure unit
from a folded position to an extended position and from
an extended position £o a folded position;

a third folding structure unit comprising

a first fixing element and a second fixing
element, the first fixing element of the third folding
structure unit being substantially co-lineal with the
second fixing element of the third folding structure
unit whén the structure is in an extended position;

aififst coupling and folding device between the
first fixing element of the third folding structure
unit and the second fixing element of the third folding

structure unit;

PCT/IB2011/000836
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an actuating device connected from the first
fixing element of the third folding sfructure unit to
the second fixing element of the third folding
structure unit;

a first roa between the first fixing element of
the third folding structure unit and the first coupling
and folding device of the third folding structure unit
and a second rod between the second fixing element of
the third folding structure unit and the first coupling
and folding device of the third folding structure unit;

wherein the actuating device of the third folding
structure unit and the first coupling and fdlding
device of the third folding structure wunit are
configured to move the third folding structure unit
from a folded position to an extended position ana from
an extended position to a folaed position;
wherein the first folding structure unit is fixed to

the second folding structure unit by means of the first
fixing means of the firsf folding structure unit and the
second coupling and folding device of the second folding
structure unit and wherein the first folding structure is
configured to move between a folded and extended position

with regards to the second folding structure;
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wherein the second folding structure unit is fixed to

the third folding structure unit by means of the third

coupling and folding device of the second folding structure
unit and the first fixing means of the third folding
structure unit and wherein the third folding structure is
configured to move between a folded and extended position
with regards to the second folding structure; and

wherein the actuating device of the first félding and
structure unit is connected with the acfuating device of the
second and third folding and structure units.

7. The structure of claim 6, the structure further

comprising:

a fourth folding structure unit comprising

av first fixing element and a second fixing
element, the first fixing elemént of the fourth folding
stfucture being substantially co-lineal with the second
fixing element of the fourth folding structure when the
structure is in an extended position;

a first coupling and folding deVice between the
first fixing element of the fourth folding structure
and the second fixing element of the fourth folding

structure;
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an actuating device connected from .the first
fixing element of the fourth folding structure to the
second fixing element of the fourth folding structure;

a first rod between the first fixing element of
the fourth folding structure and the first coupling and
folding device of the fourth folding structure and a
second rod between the second fixing element of the
fourth folding structure and the first coupling and
folding device of the fourth folding structure;

wherein the actuating device of the fourth folding
structure and the coupling and folding device of the
fourth folding structure are configured to move the
fourth folding structure from a -folded position to an
extended position and»from an extended position to a
folded position;
a fifth folding structure unit comprising

a second coupling and folding device and a third
coupling and folding device, the second coupling and
folding device of the fifthv folding structure unit
being substantially co-lineal with the third coupling
and folding device of the fifth folding structure unit

when the structure is in an extended position;

PCT/IB2011/000836
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a first coupling énd folding device Dbetween the
second coupling and folding device of the fifth folding
structure unit and the third coupling and folding
device of the fifth folding structure unit;

an actuating device connected from the second

coupling and folding device of the fifth folding

.structure unit to the third coupling and folding device

of the fifth folding structure unit;

a first rod between the second coupling and
folding device of the fifth folding structure unit and
the first coupling and folding device of the fifth
folding structure unit and a second rod between the
third coupling and folding device of the fifth folding
structure wunit and the first coupling and folding
device of the fifth folding structure unit;

wherein the actuating device of the fifth folding

structure wunit and the first coupling and folding

~device of the fifth folding structure unit are

configured to move the fifth folding structure unit
from a folded position to an extended position and from
an extended position to a folded position;

a sixth folding structure unit comprising
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a first fixing element and a second fixing
element, the first fixing element of the sixth folding

structure unit being substantially c¢o-lineal with the

‘second fixing element of the sixth folding structure

unit when the structure is in an extended position;

a first coupling and folding device between the
first fixing element of the sixth folding structure
unit and the second fixing element of the sixth‘folding
structure unit;

an actuating device connected from the first
fixing element of thebsixth folding structure unit to
the second fixing element of the sixth folding
structure unit;

a first rod between the first fixing element of
the sixth folding structure unit and the first coupling
and folding device of the sixth folding structure unit
and a second rod between the second fixing element of
the sixth folding structure unit and the first coupling
and folding device of the sixth folding.structure unit;

wherein the actuating device of the sixth folding
structure unit and the first coupling and folaing
device of the sixth folding structure unit are

configured to move the sixth folding structure unit
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from a folded position to an extended position and from

an extended position to a folded position; |

wherein the fourth folding structuré unit is fixed to
the fifth folding structure unit. by means of the first
fixing means of the fourth folding structure unit and the
second coupling and folding device of tﬂe fifth folding
structure unit and wherein the fourth folding structure is
configured to move between a folded and extended position
with regards to the fifth folding structqre;

wherein the fifth folding structure unit is fixed to
thé sixth folding structure ‘unit by 'means of the third
coupling and folding device of the fourth folding structure
unit and -the first fixing means of the sixth folding
structure unit and wherein the sixth folding structure is
configured to move between a folded and extended position
with regar&s to the fifth folding structure;

wherein the actuating device of the fourth folding and
structure unit is connected with the actuating device of the
fifth and sixth folding and structure units; and

wherein the first folding structure unit is fixed to
the fourth folding structure unitvin a paréllel manner, -the
second folding structure wunit is fixed to the fifth

structure unit in a parallel manner and the third folding
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structure unit is fixed to the sixth structure unit in a
parallel manner.
8. The structure of claim 1, the structure further
comprising:
5 a second folding structure unit comprising

a first end and a second end, the first end of the
second folding structure unit being substantially co-
lineal with the second end »of the second folding
structure unit when the structure is in an extended

10 position;

a first coupling and folding device between the
first end of fhe second folding structure unit and the
second end of the second folding structure unit;

an actuating device connected from the first end

15 of the second folding structure unit to the second end
of the second folding structure unit;

a first rod between the first end of the second
folding stfucture unit and the first coupling and
folding device of the second folding structure unit and

20 a second rod between the second end of the second
folding structure unit and thé first coﬁbling and

folding device of the second folding structure unit;

’
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wherein the actuating device of the second folding
structure unit and the first coupling and folding
device- of the second folding structure unit are
configured to move the second folding structure unit
from a folded position to an extended position and from
an extended position to a folded position;
wherein the first end of the first folding structure
unit is fixed with the first end of the second folding
structure unit;
wherein the actuating device of the fifst folding and
structure unit is connected with the actuating device of the
second folding and structure unit;
‘wherein the first folding structufe unit and the second
folding structure unit form a.first pair of structure units;
a third folding structure unit comprising
a first end and a second end, the first end of the
third folding structure unit being substantially co-
lineal with the second end of the third folding
structure unit when the structure is in an extended
position;
a first coupling and folding device between the
first end of the third folding structure unit and the

second end of the third folding structure unit;
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an- actuating device cdnnected from the first end
of the fhird folding structure unit to the second end
of the third folding structure unit;

a first rod between the first end of the third
folding structure wunit and the first coupling and
folding device of the third folding structure unit and
a second rod between the second 'end of the third
folding structure wunit and the fifst coupling and
folding device of the third folding structure unit;

wherein the actuating device of the third folding
structure wunit and the first coupling and folding
device of the third folding structure unit are
configured to move the third folding structure unit
from a folded position ﬁo an extended bosition and from
an extended position to a folded position;

a fourth folding structure unit comprising

a first end and a second end, the first end of the
fourth folding structure unit being substantially co-
lineal with the second end of the fourth folding
structure unit when the structure is in an extended

position;
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a.first coupling and folding device between the
first end of the fourth folding structure unit and the
second end of the fourth folding structure unit;

an actuating device connected from the first end

5 of the fourth folding structure unit to the second end
of the fourth folding structure unit;

a first rod between the first end of the fourth
folding structure wunit and the first coupling and
folding device of the fourth folding structure unit and

10 a second rod between the second end of the fourth
folding = structure unit and the first coupling and
folding device of the fourth folding structure unit;

wherein the actuating device of the fourth folding
structure unit and the first coupling and folding

15 de&ice of the fourth folding structure wunit are
configured to move the fourth folding structure unit
from a folded position to an extended position and from
an extended position to a folded position;
wherein the first end of ﬁhé third folding structure

20 unit -is fixed with the first end of the fourth folding

structure unit;
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wherein the actuating device of the third folding and
structure unit is connected with the actuating device of the
fourth folding and sﬁructure unit;

wherein the third folding structure unit and the fourth
folding structure unit form a second pair of structure
units;

wherein the first folding structure unit is
substantially parallel to the third folding structure unit
and the second folding structure unit 1is substantially
rarallel to the fourth folding structure unit; and

wherein the first pair of structure units is
intercalated with the second pair of structure units in
regards to a first, second, third and fourth fixed element
of the construction, wherein the first and second fixed
elements of the construction are subsfantially co-lineal
‘between themselves and are in opposite ends of the
construction and wherein the third and fourth fixed elements
of the construction are substantially co-lineal between
themselves and are in opposite ends of the construction.

9. The structure of claim 1, Wherein the first end is a
first fixing element, the structure further comprising:

a second folding structure unit comprising
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a first fixing element in a first end and a second

end, the first fixing element of the second folding

structure unit being substantially co-lineal with the

second end of the second folding structure unit when
the structure is in an extended position; ‘

a first coupling and folding device between the
first fixing element of the second folding structure
unit and the second end of the second folding structure
unit;

an actuating device connected from the first
fixing element of the second folding structure unit to
the second end of the second folding structure unit;

a first rod between the first fixing element of
the second folding structure unit and the first
coupling and folding device of the sécond folding
structure unit and a second‘rod between the secondrend
of the second folding structure unit and the first
coupling and folding device of the second folding
structure unit;

wherein the actuating device of the second folding
structure wunit and the first coupling and folding

device of the second folding structure unit are

configured to move the second folding structure unit
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from a folded position to an extended position and from
an extended position to a folded position;
a fastening means comprising a lower part and an upper
part, thé fastening means comprising at least a first and
5 second connections;
wherein the first fixing element of the first folding
structure unit 1is fixed with the first connection of the
fastening meéns and the first fixing element of the second
felding structure uﬁit is fixed with the second connection
10 of the fastening means;
wherein the actuating device of the first folding and
structure unit is connected with the actuating device of the
secoﬁd folding and structuré unit.
10. A sﬁructure for a construction configured to move
15 Dbetween a folded position and an extended position, the
structure comprisingi
a first end and a second end;
at least one coupling and folding device between the
firét and second end;
20 hat least one bar betweén the first end and.the second
end interconnected with the at least one coupling and

folding device;
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wherein the at least one coupling and folding device
are configured to move the bar from a folded position to an
extended position and from an extended position to a folded
poéition.

5 11. A roof, ceiling, dome, tunnel, bridge or similar
structure system for a construction, the system configured
to move between a folded position and an extended position,
the system comprising:

a plurality of substantially co-lineal folding
10- structure units interconnected between two ends of said
substantially co-lineal folding structure units, wherein one
end of a first and second of said plurality of substantially
co-lineal folding structure units are fixed to a first fixed
element and a second fixed element of the container,

15 respectively;
wherein eacﬁ of said plurality of substantially co-
lineal folding structure units comprise -
a firsé coupling and folding device between their

two ends,
20 ' an actuating device connected between their two

ends;

a first and second rod between their two ends;



WO 2011/128769 PCT/IB2011/000836

60

wherein each of said interconnected acfuating devices
and each of the coupling and folding devices are configured
to move the structuré from a folded position to an extended
position and from an extended position to a folded position.

5 12. The system of claim 11, further comprising:

a second plurality of substantially co-lineal folding
structure units interconnected between two ends of said
substantially co-lineal folding structure units, wherein one
end of a first and second of said second plurality of

10 substantially co-lineal folding structure units are fixed to
a first fixed element and a second fixed element of the
construction, respectively;

wherein each of said second plurality of substantially
co-lineal folding structure units comprise

15 a first coupling and folding device between their
two ends,
an adtuating' device connected between their twé
ends;
a first and second rod between their two ends;
20 wherein each of said interconnected actuating devices
and each of the coupling and folding devices are configured

to move the structure from a folded position to an extended
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position and from an extended position to a folded position;
and
wherein said second plurality of substantially co-
lineal folding structure units 1is substantially parallel to
5 the first plurality of substantially co-lineal folding
structure units.
13. The system of claim 11, further comprising:
a second plurality of substantially co-lineal folding
structure wunits interconnected between two ends of said
10 substantially cé—lineal folding structure units, wherein one
end of a first and second of said second plurality of
substantially co-lineal folding structure units are fixed to
a first fixed element and a second fixed element of the
construction, respectively;
15 whérein each of said second plurality of substantially
co-lineal folding structure units comprise
a first coupling and folding dévice between their
two ends,
an actuating device connected between their two
20 ends}
a first and second rod between their two ends;
wherein the actuating devices are interéonnected

between each of said second plurality of substantially co-
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lineal folding structure units and wherein said
interconnected actuating devices and each of the coupling
and folding devices are configured. to move the structure
from a folded position to an extended position and from an
extended position to a folded position; and

wherein said second plurality of substantially co-
lineal folding structure units is substantially
perpendicular to the first plurality of substantially co-
lineal folding structure units.

14. The system of claim 11, wherein at least two of
said plurality of subsﬁantially co-lineal folding structure
units are connected by means of a fastening means, wherein
the fastening means comprises a lower part and an upper part
and at least a first and second connections;

wherein a first end of a first folding structure unit
is fixed with a first connection of the fastening means and
a first end of a second folding structure unit is fixed with
the second connection of the fastening means.

15. A methgd for installing a folded roof, ceiling,
dome, tunnel, bridge or similar structure in a construction
comprising:

connecting a first end of the structure to a first

fixed element of the construction;
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actuating an actuating device so as to move a second
end of the structure away from the first end by rotating a
coupling and folding device and a first rod, until the first
rod end is substantially co-lineal with a second rod; and

connecting a second end of the structure to a second

fixed element of the construction.
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