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(54) Improved modular enclosure

(57)  The invention is a modular enclosure (1) com-
prising a plurality of modular elements (2), each one of
which consists of two horizontal rods (3) connected so
that they are parallel to each other through a plurality of
transversal elements (4) and is interposed between one
pair of upright supporting elements (6) via connection
means (7). In the modular enclosure each one of the
connection means (7) comprises a first pin (81) defining

alongitudinal rotation axis (Y) substantially parallel to the
axis (Z) of the upright element (6) and associated with it
through bracket means (11) and furthermore each one
of the connection means (7) comprises a second pin (91)
rotatingly inserted into a hole (10) made in any interme-
diate position in the first pin (81) in order to define a sec-
ond rotation axis (X) orthogonal to the first rotation axis
(Y).
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Description
DESCRIPTION

[0001] The invention concerns a modular enclosure
particularly suited to delimit pieces of land and compris-
ing a plurality of modular elements, each one of which is
interposed between two upright elements via improved
connection elements.

[0002] It is known that in the last few years the com-
panies working in the field of wrought iron or in general
but not only in the sector of metal enclosures have de-
veloped modular systems for making enclosures suited
to be used for delimiting private and/or public properties.
[0003] These modular systems, in fact, when com-
pared to enclosures of the traditional type, offer the rec-
ognized advantage of ensuring a quicker construction
and installation process.

[0004] In greater detail, modular enclosures consist of
a plurality of modular elements, each one of which is
interposed and supported between two upright elements,
which in technical jargon are called "posts".

[0005] Each modular element, in the specific case of
enclosures made of wroughtiron or any other metal alloy,
comprises at least two horizontal rods arranged and con-
nected parallel to each other by means of a plurality of
transversal elements.

[0006] In particular, the connections between the
above mentioned transversal elements and the horizon-
tal rods are fixed and unchangeable.

[0007] Analogously, the arrangement and the connec-
tion between each individual modular element and the
corresponding post is carried out in a single and fixed
way using bracket means.

[0008] Consequently, it is evident that, notwithstand-
ing the modular structure of the above mentioned enclo-
sures, it is necessary to make specific modular elements
and/or posts in such a way as to adapt them to the dif-
ferent situations that take place during installation.
[0009] A first example of this need is the situation in
which the piece of land to be delimited is characterized
by different levels.

[0010] In this case, the use of the above mentioned
modular enclosures makes it necessary to carry out a
first survey of the property to be delimited, in such a way
asto determine the specific characteristics of the modular
element that is then constructed at the company’s facil-
ities and only successively transported and installed on
site.

[0011] Furthermore, in most cases enclosures are
used to delimit completely pieces of land that have spe-
cific and even complex geometrical shapes.

[0012] For this reason it is necessary to provide many
types of posts, in such away as to be able to join adjacent
modular elements having different angles of incidence.
[0013] In most cases said posts make it possible to
join two adjacent modular elements with an angle of in-
cidence of 90 or 180 degrees, in such a way as to obtain
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90° corners or straight sections, respectively.

[0014] However, it may be necessary to provide spe-
cific posts that make it possible to connect two modular
elements with angles of incidence different from those
just mentioned.

[0015] Inconclusion, the drawbacks posed by this type
of modular enclosures are evident in the description just
supplied.

[0016] In particular, a recognized drawback is repre-
sented by the fact that the modular elements and the
corresponding posts are not characterized by such a uni-
versality as to allow the entire enclosure to adapt to the
multiple situations that occur during installation.

[0017] Furthermore, itis clearand cannotbe neglected
that very often the system for constructing and installing
said enclosures is complex and requires much time. It is
also known thatin order to partially overcome these draw-
backs, various companies have developed improved
modular systems, some of which are briefly described
here below.

[0018] A first example, which has become commonly
used, is the construction of modular elements provided
with connection means between each transversal ele-
ment and the corresponding horizontal rod of the type
with pin.

[0019] This characteristic allows the operators to alter
the profile of said modular elements so that they can
adapt to the level variations in the surface of the piece
of land to be delimited.

[0020] Furthermore, in this last type of enclosure the
connection of the modular elements with the post doesn’t
occur by means of a welding or univocal locking process
but by means of a fixing system that makes it possible
to choose the inclination of the same horizontal rods of
the modular element with respect to the corresponding
post.

[0021] Inthis way the problem represented by the level
variation in the surface of the piece of land is resolved
by means of a single type of modular elements and a
post provided with an adjustable fixing system.

[0022] In most cases this fixing system consists of one
or more brackets welded to the post itself, each one of
which is provided with one ore more openings that are
connected via fixing means to the ends of the properly
inclined modular elements.

[0023] According to a different type of solution, which
in this specific case has been introduced in order to over-
come the problem posed by the different angle of inci-
dence of adjacent modular elements, hinge means are
used to connect the same modular elements to the cor-
responding post.

[0024] In this case it is possible to make a single type
of postand, during installation, to properly rotate the mod-
ular element in such a way as to adapt it to the configu-
ration of the piece of land to be delimited.

[0025] Obviously, once the installation of the entire en-
closure has been completed, each modular element is
constrained in such a way as to maintain a given position
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of the two posts arranged at its ends.

[0026] Both the solutions of the known art just de-
scribed, though partly resolving the drawbacks posed by
the first type of modular enclosures, however pose the
problem that they allow the modular element to adapt to
the corresponding post according to one direction only.
[0027] In particular, as already explained, with the first
system it is only possible to vary the inclination of the
modular element with respect to the post so as to adapt
the enclosure to the level variation in the surface of the
piece of land.

[0028] Inthesecondinstance, onthe contrary,itis only
possible to make an enclosure that follows the configu-
ration of the property perimeter, with no possibility to
adapt it to the level variation in the surface of the piece
of land. The present invention aims to overcome the
drawbacks listed above.

[0029] In particular, it is one object of the present in-
vention to provide a modular enclosure capable of adapt-
ing easily and in a universal way both to the level variation
and to the variation in the angle of incidence between
two adjacent modular elements.

[0030] It is a further object of the invention to provide
a modular enclosure that can be easily put together by
means of universal elements, with no need to provide
individual modular elements for each specific situation.
[0031] The objects mentioned above are achieved by
amodularenclosure having the characteristics described
in the main claim.

[0032] Further details of the modular enclosure are de-
scribed in the dependent claims.

[0033] Advantageously, the modular enclosure that is
the subject of the invention is homogeneous and linear
as a whole, like the enclosures of traditional type.
[0034] A further advantage offered by the use of the
modular enclosure of the invention is represented by the
considerable money savings ensured by the shorter time
required and by the fewer operators necessary for its
installation. The objects and advantages described
above will be highlighted in greater detail in the descrip-
tion of a preferred embodiment of the invention that is
supplied as an indicative, non-limiting example, with ref-
erence to the enclosed drawings, wherein:

- Figure 1 shows a side view of the modular enclosure
that is the subject of the invention;

- Figure 2 shows an axonometric view of the modular
enclosure that is the subject of the invention;

- Figure 3 shows an axonometric view of the upper
portion of an upright element (post) with which two
connection means are associated;

- Figure 4 shows a cross-section view according to a
vertical plane of the upper portion of an upright ele-
ment with which two connection means are associ-
ated;

- Figure 5 shows an axonometric view of a first em-
bodiment of the connection means applied to the up-
right element;
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- Figure 6 shows a second embodiment of the con-
nection means applied to the upright element;

- Figure 7 shows a third embodiment of the connection
means applied to the upright element;

- Figure 8 shows an axonometric view of a detail of
the bracket element belonging to the connection
means of the invention;

- Figure 9 shows an axonometric view of the first pin
belonging to the connection means of the invention;

- Figure 10 shows an axonometric view of a first ex-
ample of application of the modular enclosure that
is the subject of the invention;

- Figure 11 shows a side view of a second example
of application of the modular enclosure that is the
subject of the invention.

[0035] The modular enclosure that is the subject of the
invention is shown as a whole in Figures 1 and 2, where
it is indicated by 1.

[0036] It can be noted that the above mentioned mod-
ular enclosure 1 comprises a plurality of modular ele-
ments 2, each one of which comprises at least two hor-
izontal rods 3 connected to each other so that they are
parallel by means of a plurality of transversal elements 4.
[0037] Inparticular, in the preferred embodiment of the
invention described herein and shown in Figure 1, the
modular elements 2 are provided with two horizontal rods
31 and 32.

[0038] However, it cannot be excluded that in different
embodiments of the invention the number of horizontal
rods 3 may be higher than two.

[0039] Always with reference to said horizontal rods 3,
in the preferred embodiment of the invention described
herein each one of them comprises two plane elements
51 and 52 spaced from and parallel to each other, as
clearly shown in Figure 3.

[0040] It cannot be excluded that in different embodi-
ments of the invention, neither described nor illustrated
herein, the above mentioned horizontal rods 3 are made
from a single prismatic element with mainly longitudinal
development. As shown in Figure 1, each modular ele-
ment 2 is interposed between one pair of upright ele-
ments 6 that in technical jargon are called "posts", as
already explained above.

[0041] In particular, the connection between each up-
right element 6 and the corresponding modular element
2 is obtained by means of one or more connection means
7.
[0042] In the embodiment of the invention described
herein and shown in Figure 1, each upright element 6 is
provided with four connection means 7 arranged in pairs
in a position opposite the upright element itself.

[0043] As shown again in Figure 1, according to the
embodiment described herein the above mentioned con-
nection means 7 are aligned, always in pairs, according
to the longitudinal direction of the upright element 6, so
that each pair is associated with the same modular ele-
ment 2.
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[0044] It cannot be excluded that in different construc-
tion variants each upright element 6 has more than two
connection means 7 aligned according to its longitudinal
direction and associated with the same modular element
2. Moreover, in further embodiments of the invention said
connection means 7 may be arranged in pairs, not nec-
essarily in an opposite position with respect to the upright
element 6 itself.

[0045] According to the invention, as shown in Figures
3 and 4, each one of said connection means 7 comprises
a first pivotal element 8 suited to define a vertical rotation
axis Y.

[0046] Always according to the invention, said first piv-
otal element 8 is also associated with a second pivotal
element 9 that defines a second rotation axis X that is
orthogonal with respect to the first axis Y, just mentioned.
According to the construction form described herein and
illustrated in Figure 5, said first pivotal element 8 prefer-
ably but not necessarily comprises a first pin 81 with its
longitudinal rotation axis Y substantially parallel to the
main axis Z of the upright element 6.

[0047] Again, in the preferred embodiment of the in-
vention described herein the second pivotal element 9 is
a second pin 91 rotatingly inserted in a hole 10 made in
any intermediate position in the first pin 81, as shown in
Figure 5.

[0048] In this way, said second pin 91 has its rotation
axis X orthogonal to the first axis Y.

[0049] Asregards the connection between the first pin
81 and the upright element 6, as shown in the preferred
embodiment of the invention shown in Figure 5, it is ob-
tained using bracket means 11.

[0050] In particular, always as shown in the detail of
Figure 5, each one of the above mentioned bracket
means 11 comprises a single supporting element 19 on
which it is possible to identify a surface 191 that rests on
the upright element 6. The same supporting element 19
is provided with two openings 20 for the insertion of fixing
means 15 in such a way as to allow it to be permanently
associated with the upright element 6 itself.

[0051] In the preferred embodiment of the invention,
the above mentioned fixing means 15 comprise a bolted
screw 151.

[0052] In different embodiments of the invention the
fixing means 15 may be of a different type, provided that
they allow the bracket means 11 to be locked onto the
upright element 6 and that they belong to the known art.
[0053] The openings 20 are preferably but not neces-
sarily slots 201 that allow the bracket means 11 to be
adjusted according to the longitudinal direction of the up-
right element 6.

[0054] Furthermore, two projecting surfaces 21
spaced from each other develop in a substantially orthog-
onal direction from said supporting element 19, each pro-
jecting surface 21 being provided with a through opening
22 suited to house and constrain one end 811 of the first
pin 81.

[0055] In different embodiments of the invention, as
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shown in Figure 6, each one of the above mentioned
bracket means 11 may comprise two bracket elements
12, each having a substantially L-shaped profile.
[0056] Said bracket elements 12, one of which is
shown in Figure 8, are provided with a first supporting
surface 13 in which itis possible to identify a first through
opening 14 for the insertion of fixing means 15 that allow
said bracket element 12 to be successively locked onto
said upright element 6.

[0057] Furthermore, on each one of the above men-
tioned bracket elements 12 it is possible to identify a fur-
ther second surface 16, substantially orthogonal to the
first surface 13, in which there is a second through open-
ing 17 suited to house and constrain one end 811 of the
first pin 81, like in the embodiment described above.
[0058] In fact, the two bracket elements 12 belonging
to the same bracket means 11 are mutually arranged, as
shown in Figure 6, along the longitudinal direction of the
upright element 6 at a distance that is not shorter than
the height of the first pin 81, so as to limit the movement
of the latter only to the rotation around its axis Y.
[0059] Even in this case, the first opening 14 for the
insertion of the fixing means 15 is preferably but not nec-
essarily a slot 141 that allows the adjustment of the po-
sition of each bracket element 12 along the longitudinal
direction of the upright element 6.

[0060] In further alternative construction variants, as
shown in Figure 7, the above mentioned bracket means
11 may be two brackets 18 fixed with a welding process
so that they are orthogonal to the upright element 6 and
parallel to each other.

[0061] Obviously, even in this case the distance be-
tween the two above mentioned brackets 18 along the
longitudinal direction of the upright element 6 must be
shorter than the height of the first pin 81, so that the
movement of the latter is limited to the rotation only.
[0062] In the embodiment of the invention described
herein and shown in Figure 9, the first pin 81 is provided,
at the level of each one of its own ends 811, with locking
means 23 that prevent it from coming out of the openings
17, 22 made for the purpose of constraining it.

[0063] In particular, afirstend 811 is preferably but not
necessarily provided with a contact surface consisting of
a head 24 that is wider compared to the diameter of the
first pin 81.

[0064] In a different way, the opposite end, always ac-
cording to the preferred embodiment of the invention, is
provided with a stop ring 25 inserted in a groove 26 made
in the body of the above mentioned first pin 81.

[0065] Regarding the second pin 91, it must be anal-
ogously associated with and constrained to a corre-
sponding horizontal rod 3 belonging to the modular ele-
ment 2.

[0066] In order to allow the above, as for the first pin
81, a contact surface is created at the level of one of its
ends 911 and on the opposite end there is a stop ring
inserted in a groove made in the body of said second pin
91.
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[0067] It cannot be excluded that in different embodi-
ments of the invention, neither described nor illustrated
herein, said locking means 23 arranged at the ends of
the two pins 81 and 91 are carried out in an alternative
manner, provided that it belongs to the known art.
[0068] As regards the horizontal rods 3 of each mod-
ular element 2, as already mentioned above, in the pre-
ferred embodiment of the invention they consist of two
plane elements 51 and 52 spaced from and parallel to
each other, having their ends connected at the level of
opposite sides of the corresponding connection means
7 through the second pin 91, as shown in Figure 3.
[0069] Itcannot be excluded, however, that in different
construction variants not described herein each horizon-
tal rod 3 is a single prismatic element with mainly longi-
tudinal development, provided at its ends with a project-
ing element that fits into a slot created in the first pin 81.
[0070] Obviously, said first pin 81 is provided with the
through hole 10 thatis transversally coupled with the sec-
ond pin 91 that in its turn allows the rotation of the hori-
zontal rod 3 around its own axis X.

[0071] Furthermore, according to an alternative em-
bodiment of the invention, the horizontal rod 3, always
comprising a single prismatic element, is provided at
each end with a fork that is arranged on opposite sides
of the corresponding connection means 7 through the
connection with said second pin 91.

[0072] In practice, the characteristics of the modular
enclosure 1 that have just been illustrated allow the in-
stallers to adapt each modular element 2 and the corre-
sponding upright element 6 to the most different situa-
tions that occur during the assembly stage.

[0073] In particular, Figure 10 shows a first example
of a section of the enclosure 1 in which the two adjacent
modular elements 2 are simultaneously positioned with
different inclination and arranged on two planes incident
on each other.

[0074] Inthe example of Figure 11 it is possible to ob-
serve the adaptation of the above mentioned two modular
elements 2 that serves to overcome the difficulty posed
by the different inclination of the ground.

[0075] The above clearly shows that the modular en-
closure 1 that is the subject of the invention achieves all
the set objects.

[0076] In particular, the invention achieves the object
to provide a modular enclosure capable of adapting eas-
ily and in a universal way both to the level variation in the
ground surface and to the variation in the angle of inci-
dence between two adjacent modular elements.

[0077] The invention also achieves the object to pro-
vide a modular enclosure that can be easily put together
by means of universal elements, with no need to provide
individual modular elements for each specific situation.
[0078] During the construction phase, the modular en-
closure that is the subject of the invention may undergo
further changes that, though not illustrated or described
herein, shall nonetheless be covered by the present pat-
ent, provided that they come within the scope of the
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claims that follow.

[0079] Where technical features mentioned in any
claim are followed by reference signs, those reference
sings have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
protection of each element identified by way of example
by such reference signs.

Claims

1. Modular enclosure (1) of the type comprising a plu-
rality of modular elements (2), each one of which
consists of at least two horizontal rods (3) connected
parallel to each other by means of a plurality of trans-
versal elements (4) and is interposed between one
pair of upright supporting elements (6) through con-
nection means (7), characterized in that each one
of said connection means (7) comprises a first pin
(81) defining a longitudinal rotation axis () substan-
tially parallel to the axis (Z) of said upright element
(6) and associated with itthrough bracket means (11)
and furthermore each one of said connection means
(7) comprises a second pin (91) rotatingly inserted
into a hole (10) made in any intermediate position in
said first pin (81) in order to define a second rotation
axis (X) orthogonal to said first rotation axis (Y).

2. Modular enclosure (1) according to claim 1), char-
acterized in that each one of said bracket means
(11) comprises a supporting element (19) on which
it is possible to identify a surface (191) for resting on
said upright element (6), said supporting element
(19) being provided with openings (20) suitable for
the insertion of fixing means (15), and wherein two
projecting surfaces (21) spaced from each other de-
part from said supporting element (19) according to
a substantially orthogonal direction, each one of said
projecting surfaces (21) being provided with a
through opening (22) suited to accommodate one
end (811) of said first pin (81).

3. Modular enclosure (1) according to claim 2), char-
acterized in that said first through opening (20) for
the insertion of said fixing means (15) is a slot (201)
suited to allow the adjustment of the position of each
one of said bracket means (11) according to the lon-
gitudinal direction of said upright element (6).

4. Modular enclosure (1) according to claim 1), char-
acterized in that each one of said bracket means
(11) comprises two bracket elements (12), each one
of which has a substantially L-shaped profile in which
it is possible to identify a first plane (13) for resting
on said upright element (6) provided with a first
through opening (14) suitable for the insertion of fix-
ing means (15) and a second plane (16) provided
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with a second through opening (17) suited to house
one end (811) of said first pin (81), said two bracket
elements (12) being spaced from each other along
the longitudinal direction of said upright element (6)
at a distance that is not shorter than the height of
said first pin (81).

Modular enclosure (1) according to any one of the
preceding claims, characterized in that each one
of said upright elements (6) is provided with at least
two of said connection means (7) aligned along its
longitudinal direction and suited to be associated
with the same modular element (2).

Modular enclosure (1) according to any one of the
preceding claims, characterized in that each one
of said upright elements (6) comprises four connec-
tion means (7) fixed two by two in opposite position
of said upright element (6).

Modular enclosure (1) according to any one of the
claims from 1) to 6), characterized in that said first
pin (81) and said second pin (92) are provided with
locking means (23) at the level of each end (811,
911).

Modular enclosure (1) according to claim 7), char-
acterized in that said locking means (23) of said
first pin (81) and said second pin (91) comprise at
one first end a contact surface defined by a widened
head (24) and at the opposite end a stop ring (25)
inserted into a groove (26) made in said first and said
second pin (81, 91).

Modular enclosure (1) according to any one of the
preceding claims, characterized in that each one
of said horizontal rods (3) comprises two plane ele-
ments (51, 52) spaced from and parallel to each other
having their ends connected on opposite sides of
said connection means (7) through said second pin
(91).
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