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(54) FENCE

(57)  The present invention relates to a fence com-
prising at least one tubular upright (2) delimiting at least
one through housing hole (TH) and at least one cross-
piece (3) partially inserted in the at least one through
housing hole (TH), said fence comprising fastening

means of the at least one crosspiece (3) to the at least
one upright (2) and/or locking means in position of the
at least one crosspiece (3) relative to the at least one
upright (2).
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Description
TECHNICAL FIELD OF THE INVENTION

[0001] This invention concerns a fence, specifically a
fence made with posts and crosspieces interlocked
with one another.

STATE OF THE PRIOR ART

[0002] Many types of fences have been proposed.
[0003] EP3054066B1, for example, shows fences
with tubular Cor-Ten uprights interlocked with cross-
pieces made of wood, Cor-Ten, or other materials.
[0004] Means for connecting the uprights to the
crosspieces are also provided, consisting of fins in one
piece with the uprights and bent at the holes for insert-
ing the crosspieces into the uprights, with special
screws or rivets inserted into the fins and the underly-
ing crosspieces.

[0005] While this solution is technically very effective,
it nevertheless requires a specific machine to appropri-
ately cut the posts where the holes for inserting the
crosspieces are to be made.

[0006] Furthermore, if the fence needs to be dis-
mantled and reassembled, for example for mainte-
nance, the tabs could be inadvertently bent, which
could lead to breakage of the tabs over time or damage
to the fence.

[0007] In any case, no valid alternatives to those
taught by EP3054066B1 have been proposed to date.
[0008] AU2023200681A1, US6499725B2, and
JP2016180275A teach other solutions according to the
prior art.

OBJECTIVES OF THE INVENTION

[0009] One objective of the present invention is to
provide a new fence, particularly one that resists or
prevents the onset of corrosion.

[0010] Another objective of the present invention is to
provide a fence that is simple and quick to manufacture
and assemble.

[0011] Another objective of the present invention is to
provide a fence that is easy and quick to maintain.
[0012] A further objective of the present invention is
to provide a fence that can be disassembled and reas-
sembled, even multiple times, should this be neces-
sary.

[0013] According to one aspect of the invention, a
fence according to claim 1 is provided.

[0014] The dependent claims refer to preferred and
advantageous embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Other features and advantages of the inven-
tion will be more clearly understood from the descrip-
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tion of embodiments of fence, illustrated by way of ex-
ample in the accompanying drawings, in which:

- figure 1 represents a front view of a part of a fence
according to the present invention;

- figure 2 is a side view of the fence of figure 1;

- figures 3 and 4 illustrate enlarged-scale details of
figures 1 and 2;

- figure 5 is a top view of a detail of figure 1, without
the top cap;

- figures 6 to 8 are front, side, and top views, respec-
tively, of a detail of another fence according to the
present invention;

- figures 9 to 11 and figures 12 to 14 are views simi-
lar to figures 6 to 8, but relating to other respective
embodiments;

- figures 15 and 16 show respective embodiments of
block or slab elements;

- figures 17 to 19 are front, side, and top views, re-
spectively, of a detail of another fence according to
the present invention;

- figure 20 shows an exploded view of the pieces
required to connect or attach an upright to a cross-
piece according to the example of figures 17 to 19;

- figures 21 to 23 as well as views 24 to 26 are views
similar to figures 17 to 19, but relating to respective
other embodiments;

- figures 27 to 29 are front, side, and top views, re-
spectively, of a detail of a fence according to the
present invention; and

- figures 30 to 32 are views similar to figures 27 to
29, but relating to respective other embodiments.

[0016] In the attached drawings, identical parts or
components are identified by the same reference num-
bers.

EMBODIMENTS OF THE INVENTION

[0017] With reference to the figures, a fence 1 is illu-
strated comprising at least one tubular upright 2, pre-
ferably made of metal, such as steel, preferably Cor-
Ten steel.

[0018] "Fence" in the present invention means an en-
closure or barrier along the boundary of a field, park,
yard, or any place intended to be protected from intru-
ders or unauthorized persons, or to be demarcated to
prevent the passage or advancement of people in a
given area.

[0019] In this regard, Cor-Ten steel belongs to the
category of low-alloy steels known as weathering
steels.

[0020] The main characteristic of Cor-Ten steel is its
ability to protect itself from electrochemical corrosion by
forming a compact, passivating surface patina com-
posed of the oxides of its alloying elements, preventing
the progressive spread of corrosion. This film changes
color over time and is usually brown in color.
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[0021] There are three types of Cor-Ten steel:

- Cor-Ten type A: commonly referred to as phos-
phorus Cor-Ten,

- Cor-Ten type B: commonly referred to as vanadium
Cor-Ten,

- Cor-Ten type C.

[0022] Preferably, but not limited to, the composition
of Cor-ten steel includes:

- iron (Fe) in a percentage by weight of the total
composition between approximately 70 and ap-
proximately 75;

- copper (Cu) in a percentage by weight of the total
composition between approximately 0.25 and ap-
proximately 0.75;

- chromium (Cr) in a percentage by weight of the
total composition between approximately 0.30 and
approximately 1.25;

- nickel (Ni) in a percentage by weight of the total
composition between approximately 0 and approxi-
mately 0.65;

- phosphorus (P) in a percentage by weight of the
total composition between approximately 0 and ap-
proximately 0.04;

- silicon (Si) in a weight percentage of the total com-
position between 0 and approximately 0.50;

- manganese (Mn) in a weight percentage of the to-
tal composition between approximately 0.50 and
approximately 1.25.

[0023] Clearly, these values may vary slightly de-
pending on the alloy and manufacturer specifications.
[0024] Referring now to the term "tubular", it indicates
a tube or tubular body configuration, geometrically
speaking, which is a hollow three-dimensional solid
with a constant cross-section, circular, square, rectan-
gular, or polygonal, regular or irregular, preferably with
a wall or walls of uniform thickness, obtained as the
difference between two coaxial solids.

[0025] Clearly, the uprights are arranged with their
main axis or main extension dimension or length, in
use, vertical.

[0026] The at least one upright 2 delimits at least one
through housing hole TH or main hole, and the fence
then comprises at least one crosspiece or stringer 3
partially inserted into the at least one housing hole TH.
[0027] The at least one crosspiece or stringer 3 could
be tubular, in the sense indicated above, if desired,
made of metal, such as steel, preferably Cor-Ten steel,
or even a solid body, for example a parallelepiped or a
cylinder, if desired, made of wood, metal, composite, or
other.

[0028] The crosspieces 3 are arranged with their
main axis or main extension dimension or length, in
use, horizontal or even inclined with respect to the hor-
izontal and vertical.
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[0029] With reference to the expression "partially in-
serted", according to the embodiment illustrated in the
figures, one end 3a of the at least one crosspiece 3 is
inserted into a respective through hole housing TH and
then ends or lies internally to or in the axial opening AL
or internal zone (from here on, for simplicity, we will
only refer to the "axial opening") of the upright 2 itself,
while the remaining part of the crosspiece 3 extends
outside the upright 2 starting from the through housing
hole TH.

[0030] Alternatively, one or each crosspiece 3 could
be fitted so as to protrude from both sides of an upright
2, that is, a crosspiece 3 would be fittted into an upright
2 starting from a first through housing hole TH so as to
pass through the axial opening AL of the upright 2,
pass through a second through housing hole TH
(aligned with the first) on a second side of the upright 2
and protrude from the latter.

[0031] Preferably, the at least one upright 2 delimits
at least two through housing holes TH aligned and/or
staggered vertically and/or horizontally and in this case
the fence 1 preferably comprises at least two cross-
pieces 3 each fitted into a respective through housing
hole TH in the at least one upright 2.

[0032] In this regard, the at least one upright 2 deli-
mits a first hole or first row of through housing holes TH
staggered vertically on a first side 2a each for the inser-
tion and anchoring or constraining an end 3a or section
of a first crosspiece 3 and at least one second hole or
second row of through housing holes TH (aligned with
the first hole or first row of holes) staggered vertically
on a second side or opposite side 2b of the upright 2 for
the insertion and anchoring or constraint of a second
section of the first crosspiece 3 or for the insertion and
anchoring or constraint of one end 3a of a second
crosspiece 3 on the opposite side to the first crosspiece
3 with respect to the upright 2.

[0033] Advantageously, each first housing hole TH
on a first side 2a of an upright 2 will be substantially
aligned with a second housing hole TH on a second
side 2b of that upright 2, so that each first crosspiece 3
will be substantially aligned with a second crosspiece 3
and, more specifically, the free end 3a of a first trans-
verse element fitted into a first hole TH will be facing
and turned towards the free end 3a of a second cross-
piece 3 fitted into a second hole TH aligned with the
first hole TH.

[0034] In essence, according to this variant, the at
least one upright 2 comprises a tubular body internally
defining an axial opening AL into which both the first
housing holes TH and the second housing holes TH
open and can be used to support different crosspieces
3 and preferably two by two aligned at the respective
sides 2a, 2b or a crosspiece or a row of crosspieces
one vertically staggered with respect to the other which
cross the entire axial opening AL protruding from both
sides 2a, 2b of the upright 2.

[0035] In this regard, it should be noted that the
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cross-section of the uprights 2 could, in this case, be
larger than the cross-section of the crosspieces 3.
[0036] The fence 1 also includes means for fasten-
ing, preferably removable, the at least one crosspiece
3 to the at least one upright 2, and/or means for lock-
ing, preferably removable, the position of the at least
one crosspiece 3 with respect to the at least one up-
right 2.

[0037] Clearly, if multiple crosspieces 3 are provided,
fastening means or locking means will be provided for
one or more crosspieces 3, preferably for all cross-
pieces 3.

[0038] Naturally, the fence 1 could comprise two or
more uprights 2 connected in a bridge fashion by one
or more cross-members 3 (see figure 1).

[0039] In this case, two or more rows of crosspieces
3 could be supported by two or more uprights 2.

[0040] Caps 2c may also be provided to close the
tops of the uprights 2.

[0041] In particular, if at least one upright 2 is made
of Cor-Ten, one or more first through slots SL1 could be
delimited in it to improve ventilation or airflow in the
axial opening AL or internal zone of upright 2.

[0042] The first through-slot(s) SL1, in use or with the
fence assembled, are naturally not occupied by other
components, meaning they are left empty or not
crossed by other components.

[0043] These through-slot(s) SL1 could have any sui-
table size, for example, a width between 0.5 mm and 3
cm, optionally between 0.5 mm and 1 cm, or between
0.5 mm and 0.5 cm, or between 1 mm and 3 mm, and a
length between 0.5 cm and 10 or 30 cm, optionally
between 1 cm and 5 cm, or between 2 and 3 cm.
[0044] These dimensions, among other things, would
prevent or limit the passage and nesting of bees,
wasps, or hornets inside the uprights 2.

[0045] The slot(s) SL1 could be placed in any suita-
ble position, for example, at the top, in an intermediate
position, and/or on the bottom (obviously in a position,
in use, not fitted into the ground) of the upright(s) 2,
possibly in correspondence of, for example between
0.5 cm and 5 cm, a housing hole TH, so as to ensure
ventilation or airflow sufficient to also affect a cross-
piece 3 inserted in that hole TH.

[0046] If at least one crosspiece 3 were made of Cor-
Ten, one or more second slots SL2 could be delimited
in it to improve ventilation or airflow in the axial opening
or internal zone of the crosspiece 3.

[0047] The second slot(s) SL1, in use or with the
fence assembled, are naturally not occupied by other
components, meaning they are left empty or not
crossed by other components.

[0048] These slot(s) SL2 could have any suitable
size, for example, a width between 0.5 mm and 3 cm,
optionally between 0.5 mm and 1 cm, or between 0.5
mm and 0.5 cm, or between 1 mm and 3 mm, and a
length between 0.5 cm and 10 or 30 cm, optionally
between 1 cm and 5 cm, or between 2 and 3 cm.
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[0049] The slot(s) SL2 could be placed in any suita-
ble position, for example at an upright 2 or in an inter-
mediate position of the crosspiece(s) 3, if desired in
correspondence of, for example, between 0.5 cm and
5 cm, an upright 2 so as to guarantee ventilation or air
passage such as to also affect the latter.

[0050] According to the non-limiting embodiment illu-
strated in figures 1 to 5, the fastening means comprise
at least one bent or shaped plate 4 placed at the at
least one housing hole TH so as to have a first segment
4a, preferably substantially straight or planar or flat,
close to or in contact with the at least one upright 2,
and a second segment 4b, preferably substantially
straight or planar or flat, close to or in contact with the
at least one crosspiece 3.

[0051] According to a variant, the plate 4 is curved, in
which case the two segments 4a and 4b would be
curved or would belong to the same surface or curved
solid.

[0052] The at least one plate 4 is not a single piece
with either the at least one upright 2 or the at least one
crosspiece 3, but is a separate piece.

[0053] In accordance with this variant, the fence 1
then comprises at least one first constraining rivet or
screw 5 inserted or fitted in the first segment 4a and in
the at least one upright 2 and at least one second con-
straining rivet or screw 6 inserted or fitted in the second
segment 4a and in the at least one crosspiece 3.
[0054] Preferably, a rivet 5 is inserted in the upright
and a screw 6, preferably self-drilling, inserted in the
crosspiece 3, as the rivet is easier to apply, but it is
preferable for the insertion component to be pre-drilled.
Therefore, in this case, since the position of the inser-
tion hole can be easily planned only in upright 2, the
combination indicated above is preferred.

[0055] Preferably, the at least one plate 4, if the sec-
tions 4a, 4b are planar or flat, is bent with an angle (the
one facing away from the upright 2 and the crosspiece
3 to be connected by means of this plate) between the
sections 4a, 4b between 100° and 160°.

[0056] Advantageously, the at least one plate 4 is
positioned at the at least one through hole TH, i.e. it
extends astride the edge 2d of the upright 2 delimiting
such hole TH, so that the first segment 4a is placed
alongside and in substantial contact with a portion of
the upright 2 at that edge, for example, approximately
1-5 cm from it.

[0057] The second segment 4b, on the other hand, is
placed alongside and in substantial contact with a por-
tion of the crosspiece 3 that protrudes from the axial
opening AL of the upright 2 and is closest to the re-
spective hole TH, for example, approximately 1-5 cm
from it.

[0058] It should be reiterated that the at least one
crosspiece 3 can be horizontal or inclined with respect
to the vertical and the horizontal, and can have any
cross-section, circular, rectangular, square, regular or
irregular polygonal, etc.
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[0059] Preferably, the at least one plate 4 is posi-
tioned on the front, rear, or side of the upright 2, and
advantageously approximately halfway up the height of
the hole TH or the crosspiece 3. In this regard, the at
least one first constraining rivet or screw 5 and the at
least one constraining second rivet or screw 6 are ad-
vantageously positioned with their main extension di-
rection horizontal.

[0060] Clearly, a solution could also be envisioned in
which the at least one plate 4 is positioned below or
above the upright 2.

[0061] The at least one plate 4 is made of any suita-
ble material, such as steel.

[0062] The dimensions of the plate 4 are any suita-
ble, for example, length 2-15 cm (dimension, in use,
substantially parallel to the main extension dimension
of the respective crosspiece 3), width 1-5 cm, and
thickness 0.1-1 cm.

[0063] Preferably, at least one or two plates 4 are
provided for connecting each crosspiece 3 to a respec-
tive upright 2. Clearly, if multiple uprights 2 are pro-
vided, at least one or two plates 4 could be provided
for connecting each crosspiece 3 to each or just some
of these uprights 2.

[0064] To assemble or mount the fence construction
embodiment described above, one proceeds by fixing
one or more uprights 2 to the ground and then inserting
one or more crosspieces 3 into the housing holes TH of
the upright(s) 2. Then one should proceed to bring the,
some, or each plate 4 into abutment or contact with an
upright 2 and a crosspiece 3 to be connected and then
insert or fit the screw(s) and/or rivet(s) 5, 6 as indicated
above.

[0065] In accordance now with the non-limiting em-
bodiment of figures 6 to 16, the fastening means com-
prise at least one block or plate element 7 defining a
seat, preferably internally threaded SE, optionally
through, which block or plate element 7 abuts or rests
with, as well as optionally inserted on or outside of, an
end or portion 3a of the at least one crosspiece 3 in turn
inserted in the at least one through hole TH.

[0066] In this case, the at least one fence 1 also
comprises at least one connecting screw 8 in engage-
ment, preferably screwed into the internally threaded
seat SE and inserted into the at least one upright 2 or
into a special opening or hole delimited or formed (if
desired also following the insertion of the connecting
screw 8) therein.

[0067] Advantageously, in this case, the at least one
upright 2 delimits at least two housing holes TH, prefer-
ably substantially aligned, but if desired also horizon-
tally staggered, and the fence 1 comprises at least two
crosspieces 3, each with one end or section inserted
into a respective housing hole TH or into such two
holes TH in the at least one upright 2.

[0068] Preferably, the at least one block or plate ele-
ment 7 abuts or rests with, as well as optionally in-
serted on or outside of (therefore abuts or rests from
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the inside or outside of) at least one end 3a of a first
crosspiece 3 and it then abuts or rests on, as well as
optionally inserted on or outside of, one end of the
other or second crosspiece 3, while the at least one
connecting screw 8 extends in a zone between the at
least two crosspieces 3.

[0069] Clearly, in this case, one end or side 7a of the
at least one block or plate element 7 abuts or rests on
one end 3a of a first crosspiece 3 and the other end or
side 7b of the at least one block or plate element 7
abuts or rests on one end 3a of a first crosspiece 3.
[0070] With reference to the variant of this non-limit-
ing embodiment of figures 6 to 8, one or more pairs of
aligned crosspieces 3 are provided for each upright 2
and each crosspiece has one end mounted or housed
in a respective housing hole TH of the same upright 2.
[0071] In this case, at least one block or plate ele-
ment 7 is provided for one or more pairs of aligned
crosspieces 3, which block or plate element 7 has a
terminal end abutting or resting on, as well as inserted
into, one end 3a of a crosspiece 3 and the other term-
inal end in contact with or resting on, and if desired
inserted into, one end 3a of the other crosspiece 3.
[0072] In this case, the at least one block or plate
element 7 is arranged with a horizontal main extension
dimension.

[0073] A connecting screw 8 is then provided for the
at least one block or plate element 7, or rather one for
each block or plate element 7, which screw 8 extends
substantially orthogonally to the main extension dimen-
sion of the block or plate element 7, for example along
a horizontal direction orthogonal to the main extension
dimension of the crosspieces 3 or in any case to the
alignment direction of the two through holes TH.

[0074] The screw 8 passes through the wall of the
upright 2 from the outside towards the inside of the
axial opening AL, with the head 8a abutting against the
external surface of the upright 2 and the tip or stem 8b
extending and terminating within the axial opening AL,
passing through the seat SE in the block or plate ele-
ment 7, in a zone delimited between the two free ends
3a of the two aligned crosspieces 3, which ends 3a are
inserted into the axial opening AL through the housing
holes TH aligned and delimited in the same upright 2.

[0075] In this case, the crosspieces 3 are preferably
tubular.
[0076] Referring now to the variant shown in figures 9

to 11 of the non-limiting embodiment under discussion,
it is very similar to that shown in figures 6 to 8, but in
addition to or as an alternative to the horizontal cross-
pieces 3, with one or more rows of aligned crosspieces
3 if desired, it also features crosspieces 3 inclined with
respect to the horizontal and vertical, which can also be
staggered horizontally, meaning they lie in different hor-
izontal zones.

[0077] In any case, one or more block or plate ele-
ments 7 are present, each abutting or resting on, and
possibly inserted (see the right crosspiece 3 in figure 8)
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or externally (see the left crosspiece 3 in figure 8) at
least one end 3a of a crosspiece 3.

[0078] Preferably, one or more housing holes TH are
anyway provided on a first side 2a of an upright 2 and
one or more housing holes TH on a second side 2b of
the upright 2, with one or more holes TH on one side 2a
aligned with one or more holes on the other side 2b.
[0079] If two or more pairs of aligned holes TH are
provided as indicated above, then two crosspieces 3
are advantageously provided, with ends 3a each in-
serted into one of the aligned holes. The crosspieces 3
could be horizontal, but also inclined with respect to the
horizontal and the vertical.

[0080] In this case, at least one block or plate ele-
ment 7 is then abutted or supported with, and if desired
inserted or external to, one end of a first crosspiece 3
and one end of the other or second crosspiece 3, while
the at least one screw 8 extends in an zone between
the at least two crosspieces 3.

[0081] Referring now to the variant of figures 12 to 14
of the embodiment under consideration, it is very simi-
lar to the example of figures 6 to 8, but also comprising
a plurality of posts 10 (only one visible in the figures)
appropriately spaced from each other and with a main
vertical extension, fitted or connected on one side in an
upper crosspiece 3 and on the other in a lower cross-
piece 3.

[0082] As regards the installation or assembly of the
non-limiting embodiment of figures 6 to 16, one pro-
ceeds by fixing the upright(s) 2 to the ground, then
insert a block or plate element 7 starting from a housing
hole TH and then insert or fit the screw 8 into an upright
2 and into the block or plate element 7 inside it so as to
temporarily constrain, for example by a few turns of the
screw 8, the latter in the seat SE of the block or plate
element 7.

[0083] At this point, the crosspiece(s) 3 are inserted
until the end 3a of one or more crosspieces 3 engages
with the block or plate element 7, for example with the
latter abutting or resting on, or if desired inserted or
outside of, at least one end 3a of a first crosspiece 3
and, if desired, abutting or resting on, or if desired in-
serted or outside of one end of the other or second
crosspiece 3.

[0084] In this case, the block or plate element 7 can-
not rotate, because it remains effectively trapped by the
crosspiece 3 or, better still, between the two cross-
pieces 3, so it is possible to finish screwing or inserting
the screw 8 into the seat SE of the block or plate ele-
ment 7.

[0085] The at least one block or plate element 7 is
made of any suitable material, for example steel, op-
tionally galvanized or other, for example of the same
material as the connecting screw 8.

[0086] The at least one block or plate element 7 may
have a smooth main surface (see figure 15) or knurled
(see figure 16) or in another suitable manner.

[0087] The dimensions of the block or plate element
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7 are any suitable, for example, length 2-20 cm (dimen-
sion, in use, substantially parallel to the main extension
dimension of the respective crosspiece(s) 3), width
1-10 cm, and thickness 0.2-3 cm.

[0088] Advantageously, the size of the block or plate
element 7 must be such as to prevent its rotation once
inserted into the axial opening or internal zone of the
crosspiece(s) 3 or the respective end(s) 3a.

[0089] It can be of any appropriate configuration, for
example, parallelepiped or other.

[0090] With reference now to the non-limiting embo-
diment shown in figures 17 to 26, the at least one up-
right 2 delimits at least two first connecting holes and/or
slots CH1 aligned with each other, if desired along a
horizontal direction, while the at least one crosspiece 3
delimits at least two second connecting holes and/or
slots CH2, aligned, if desired along a horizontal direc-
tion, with each other and, in use, with the at least two
first connecting holes and/or slots CH1.

[0091] Of course, the connection holes and/or slots
CH1 and CH2 are significantly smaller than the housing
holes TH, for example, between 1/20 (or less) and 1/4
or between 1/20 (or less) and 1/10 the extension or
area of the latter, and are in fact slightly larger than the
screw or plug to be inserted into them.

[0092] A pair of first connection holes or slots CH1
are delimited at a housing hole TH, for example advan-
tageously at about half the height of the hole TH, with
alignment direction substantially orthogonal to the in-
sertion axis of a crosspiece 3 in a hole TH.

[0093] Therefore, the crosspiece 3 has the main ex-
tension direction substantially orthogonal to the align-
ment direction of the first CH1 and second CH2 con-
nection holes or slots.

[0094] More specifically, a first connection hole or slot
CH1 is defined at one side of the hole TH, while the
other at the opposite side, where side means a lateral
portion of a hole TH considering a hole TH viewed from
the front with the respective upright in use or in a verti-
cal position.

[0095] The second connection holes or slots CH2 are
instead defined on the opposite sides or on the front
and back of a crosspiece 3, at the end 3a, for example
at a distance of approximately 0.1-10 cm, preferably
0.5-2 cm from the respective ends 3a. The sides or
front and back of a crosspiece 3 clearly mean the lat-
eral portions of a crosspiece 3 considering a position in
use or with the same horizontal position or even in-
clined with respect to the vertical and horizontal.

[0096] Naturally, the second connection holes or
slots CH2, in use, are within the axial opening AL of
the uprights 2, and therefore are on a portion or section
of a crosspiece 3 inserted into an upright 2 starting from
a respective housing hole TH.

[0097] According to the non-limiting embodiment illu-
strated in the figures, first connection holes CH1 and
second connection slots CH2 are provided, aligned
along a horizontal direction, but other combinations
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could be considered.

[0098] If desired, first and second connection holes
or slots CH, CH2 are provided at each housing hole
TH and at the ends of each crosspiece 3.

[0099] According to this embodiment, the fastening
means comprise at least one fastening screw or plug 9
with a head 9a as well as a stem 9b at least partially
externally threaded and inserted into the at least two
first holes and/or slots CH1 and in the at least two
second holes and/or slots CH2 aligned with each other.
[0100] The fence 1 then comprises at least one nut
9c in engagement, for example in screw engagement,
with the at least one fixing screw or plug 9 and ar-
ranged close to the at least one upright 2 in alignment
with the first CH1 and second CH2 holes and/or slots
and on the opposite side to the head 9a of the screw or
plug 9 with respect to the at least one upright 2.

[0101] According to this variant, the fence 1 could
comprise at least one spacer or washer 11 tightened
between the head 9a of the at least one fixing screw or
plug 9 and the external surface of the at least one up-
right 2 and/or at least one spacer or washer 12 tigh-
tened between the nut 9c and the external surface of
the at least one upright 2.

[0102] The spacer or washer 11, 12 could provide
that the respective surface 11a, 12a in contact with the
at least one upright 2 is substantially curved as the
external surface of the latter or even inclined so as to
follow the extension of the or be substantially parallel or
flush with the external surface of the upright 2 around
the respective hole CH1, CH2 or better where the
spacer 11, 12 is applied. This is clearly the case in
which the upright 2 has a circular or polygonal cross-
section, while this would not be the case if the upright 2
has a square or rectangular cross-section.

[0103] If the upright 2 has a circular cross-section,
the spacer or washer 11, 12 may have an annular body
with a lateral surface on the outside, therefore a first
curved base surface 11a, 12a and the other or second
base surface 11b, 12b, in use, distal from the upright
that is substantially planar and lies in a plane orthogo-
nal to the direction of extension of the respective hole
for the screw or dowel 9.

[0104] Alternatively, the first base surface 11a, 12a is
inclined at a predefined angle less than 90° with re-
spect to the plane orthogonal to the direction of exten-
sion of the respective hole of passage for the screw or
dowel 9, this is particularly true if the upright has a
circular or polygonal cross-section.

[0105] With reference to the variant of this non-limit-
ing embodiment of figures 17 to 20, one or more pairs
of aligned crosspieces 3 are envisaged, each with an
end 3a mounted or housed in a respective housing hole
TH of the same upright 2.

[0106] In this case, two pairs of first CH1 and second
CH2 holes are provided for one or more pairs of aligned
crosspieces 3, with a fixing screw or plug 9 for each
crosspiece 3 inserted and secured using the nut 9c in
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two pairs of first CH1 and second CH2 holes and/or
slots appropriately aligned.

[0107] In this case, the crosspieces 3 are preferably
tubular.
[0108] Referring now to the variant in figures 21 to 23

of the non-limiting embodiment under discussion, it is
very similar to that in figures 17 to 20, but in addition to
or as an alternative to horizontal crosspieces 3, with
one or more rows of aligned crosspieces 3 if desired, it
also features crosspieces 3 inclined with respect to the
horizontal and vertical.

[0109] In any case, the first CH1 and second CH2
holes or slots and fastening screws or plugs 9 are any-
way present as indicated above.

[0110] Preferably, one or more housing holes TH are
provided on a first side 2a of an upright 2 and one or
more housing holes TH on a second side 2b of upright
2, with one or more holes TH on one side 2a aligned
with one or more holes on the other side 2b.

[0111] If two or more pairs of holes TH are provided,
aligned as indicated above, then two crosspieces 3 are
advantageously provided, with ends 3a each inserted
into one of the aligned holes. The crosspieces 3 could
be horizontal, but also inclined with respect to the hor-
izontal and the vertical.

[0112] Referring now to the variant shown in figures
24 to 26 of the embodiment under consideration, it is
very similar to the example shown in figures 17 to 20,
but also includes posts 10 appropriately spaced from
each other as well as a main vertical extension, fitted
or connected on one side to an upper crosspiece 3 and
on the other to a lower crosspiece 3.

[0113] As regards the installation or assembly of the
non-limiting embodiment shown in figures 17 to 26, one
proceeds by fixing the upright(s) 2 to the ground, then
insert the crosspieces 3 into the housing holes TH and
finally insert the screws or dowels 9 into the first CH1
and second CH2 aligned holes or slots and secure
them using the nuts 9c.

[0114] Now in accordance with the non-limiting em-
bodiment shown in figures 27 to 32, the at least one
upright 2 delimits a single or at least two through holes
TH, one at a higher level than the other, at least two of
which holes TH are aligned along a vertical line or
band.

[0115] In this case, the fence 1 comprises a single or
at least two crosspieces 3, each fitted into a respective
through hole TH in the at least one upright 2 so as to be
positioned at a different level or height from each other
and, in fact, one higher than the other, with a lower
crosspiece 3 constituting the vertical projection of the
other upper crosspiece 3, meaning that the two or more
crosspieces 3 are vertically aligned.

[0116] According to this variant, the locking means
could comprise at least one vertical rod or pin 13, in
use, inserted into the single crosspiece 3 or into both
of the at least two crosspieces 3, staggered from each
other and positioned one higher than the other.



13 EP 4 826 195 A1 14

[0117] In this regard, the rod or pin 13 is inserted into
special insertion openings OP delimited in a top portion
and a bottom portion, in use, of the single crosspiece or
of each crosspiece 3, so that the rod or pin 13 actually
passes, in particular entirely, through the crosspiece 3
or crosspieces 3 from top to bottom, protruding from
the bottom of the crosspieces 3. Clearly, the rod or pin
13 is inserted into the openings OP starting from the
top, in particular from the top or from the open upper
end (or freed from the caps 2c) of the upright 2.

[0118] The rod or pin 13 may not pass through the
bottom of the lowest crosspiece 3, if at least two cross-
pieces are provided.

[0119] If desired, the upper end 13a of the at least
one rod or pin 13 is bent close to or towards or in con-
tact with the top of the only crosspiece 3 or the highest
crosspiece 3, so as to prevent the crosspieces 3 of the
rod or pin 13 from slipping out or coming out from be-
low. Alternatively, a bushing or similar could be pro-
vided, fixed or blocked or welded on the upper, in use,
end of the rod or pin 13 or at the same, the bushing
being resting or in abutment on the top of the highest
crosspiece 3.

[0120] Therefore, the insertion openings OP are de-
fined at the top and bottom of the crosspieces 3, at the
respective ends 3a, for example at a distance of ap-
proximately 0.1-10 cm, preferably 0.5-2 cm from the
respective ends 3a.

[0121] The top and bottom of a crosspiece 3 clearly
refers to the upper or lower portions of a crosspiece 3,
considering a position in use, either with the crosspiece
horizontally aligned or even inclined with respect to the
vertical and horizontal.

[0122] Of course, the insertion openings OP, in use,
are within the axial opening AL of the uprights 2, there-
fore they are on a portion or section of a crosspiece 3
inserted into an upright 2 starting from a respective
housing hole TH.

[0123] Preferably, the lower end of the at least one
rod or pin 13, in use, is effectively free and not engaged
with other components of the fence. Even more prefer-
ably, the rod or pin 13 is engaged or abuts only the
crosspiece 3 or the uppermost crosspiece 3 and is not
engaged at other points, although contact could occur
when passing through the crosspiece(s) 3.

[0124] If desired, a first row of vertically staggered
housing holes TH is provided on a first side 2a and at
least one second hole or second row of vertically stag-
gered housing holes TH on a second side or opposite
side 2b of the upright 2, with respective crosspieces 3
inserted inside these holes.

[0125] In this case, a rod or pin 13 could be inserted
into openings OP in a row of crosspieces 3 correspond-
ing to one side 2a of the upright 2 and a rod or pin 13
inserted into openings in a row of crosspieces corre-
sponding to the other side 2b of the upright 2.

[0126] To assemble this fence, the upright(s) 2 are
fixed to the ground, then the crosspiece(s) 3 are ar-
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ranged in the installation position, then with the respec-
tive ends 3a inserted into the housing holes TH or sec-
tions inserted in the uprights 2 so as to protrude from
both sides of the latter, and finally the rods or pins 13
are inserted from the top of the upright(s) 2 (with any
cap(s) 2c removed) so that they pass through the open-
ings OP, until the upper ends 13a of the rods or pins 13
are abutting or in contact with the top of the single
traverse 3 or the highest traverse 3.

[0127] Clearly, a fence 1 could also include a combi-
nation of the fastening and locking means described
above.

[0128] As will be understood, the present invention
ensures obtaining fences different from those proposed
thus far.

[0129] Furthermore, a fence 1 according to the pre-
sent invention can be manufactured and assembled
very simply and quickly.

[0130] Clearly, thanks to the fastening and locking
means, the fence can be disassembled and reas-
sembled many times, should this be necessary.

[0131] Furthermore, in the case of uprights 2 and, if
desired, crosspieces 3 made of Cor-Ten, the specific
structure and arrangement of the fastening means, pre-
ferably removable, or locking means, preferably remo-
vable, would facilitate, or at least not prevent, the for-
mation of a compact, passivating surface patina on the
external or internal surface of the upright(s) or cross-
piece(s) more than solutions according to the prior art.
[0132] Modifications and variations of the invention
are possible within the scope defined by the claims.

Claims

1. Fence comprising at least one tubular upright (2)
delimiting at least one through housing hole (TH)
and at least one crosspiece (3) partially inserted in
said at least one through housing hole (TH), said
fence further comprising fastening means of said at
least one crosspiece (3) to said at least one upright
(2) and/or locking means in position of said at least
one crosspiece (3) with respect to said at least one

upright (2).

2. Fence according to claim 1, wherein said fastening
means comprise at least one bent or shaped plate
(4) placed at said at least one housing hole (TH) so
as to have a first segment (4a) close to or in con-
tact with said at least one upright (2) and a second
segment close to or in contact with said at least
one crosspiece (3), said fence further comprising
at least one first rivet or screw (5) inserted or fitted
in said first segment (4a) and in said at least one
upright (2) and at least one second rivet or screw
(6) inserted or fitted in said second segment (4b)
and in said at least one crosspiece (3).
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Fence according to claim 2, wherein said seg-
ments (4a, 4b) are flat or planar, and wherein said
at least one plate (4) is bent with an angle between
the segments (4a, 4b) between 100° and 160°, the
angle being the one facing away from the upright
(2) and the crosspiece (3) to be connected.

Fence according to claim 2 or 3, wherein said at
least one plate (4) is placed at at least one housing
hole (TH), i.e. it extends astride the edge (2d) of
said at least one upright (2) delimiting such hous-
ing hole (TH), so that said first segment (4a) is
placed alongside and in substantial contact with a
portion of the upright (2) at the corresponding edge
(2d), while said second section (4b) is placed
alongside and in substantial contact with a portion
of the crosspiece (3) that protrudes from the axial
opening (AL) of the upright (2) and is the closest to
said at least one housing hole (TH).

Fence according to any one of the preceding
claims, wherein said fastening means comprise at
least one block or plate element (7) defining a seat
(SE), said at least one block or plate element (7)
being in abutment or resting on an end or portion
(3a) of the at least one crosspiece (3) in turn in-
serted in the at least one housing hole (TH),

said at least one fence further comprising at least
one connection screw (8) engaged with said seat
(SE) and inserted into an opening or hole delimited
or formed in said at least one upright (2).

Fence according to claim 5, wherein said at least
one upright (2) delimits at least two housing holes
(TH) and wherein said fence comprises at least two
crosspieces (3), each with an end or section fitted
in a respective housing hole (TH) of said at least
two housing holes (TH) in said at least one upright
2),

said at least one block or plate element (7) being in
abutment or resting on said at least one end (3a) of
a first crosspiece of said at least two crosspieces
(3) and then being in abutment or resting on an end
(3a) of another crosspiece (3) of said at least two
crosspieces (3), while said at least one connection
screw (8) extends in a zone between said at least
two crosspieces (3).

Fence according to claim 6, wherein said at least
one connection screw (8) passes through the wall
of said at least one upright (2) from the outside
towards the inside of the axial opening (AL) of the
latter, with a head (8a) in abutment against the out-
er surface of said at least one upright (2) and a tip
or stem (8b) extending and terminating within the
axial opening (AL), passing through said seat (SE)
in the block or plate element (7), in a zone delim-
ited between the two free ends (3a) of the two
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10.

1.

12.

crosspieces (3), which ends (3a) are inserted into
the axial opening (AL) through the housing holes
(TH) delimited in the same upright (2).

Fence according to any one of the preceding
claims, wherein said at least one upright (2) deli-
mits at least two first connection holes and/or slots
(CH1) aligned with each other, while said at least
one crosspiece (3) delimits at least two second
connection holes and/or slots (CH2) aligned with
each other and with said at least two first holes
and/or slots (CH1), and wherein said fastening
means comprise at least one fixing screw or plug
(9) with a head (9a) and a stem (9b) inserted into
said at least two first holes and/or slots (CH1) and
said at least two second holes and/or slots (CH2)
aligned, said fence further comprising at least one
nut (9c) engaged with said at least one fixing screw
or plug (9) and arranged close to said at least one
upright (2) in alignment with said first (CH1) and
second (CH2) holes and/or slots and opposite to
said head (9a) of said screw or plug (9) with re-
spect to said at least one upright (2)

Fence according to claim 8, comprising at least
one spacer or washer (11) tightened between the
head (9a) of said at least one fixing screw or plug
(9) and the outer surface of said at least one up-
right (2) and/or at least one spacer or washer (12)
tightened between said nut (9c) and the outer sur-
face of said at least one upright (2).

Fence according to claim 9, wherein if said at least
one upright (2) has a circular or polygonal cross-
section, said at least one spacer or washer (11, 12)
comprises a surface (11a, 12a) in contact with said
at least one upright (2) which is substantially
curved or inclined so as to follow the extension of
or be substantially parallel to or flush to the outer
surface of said at least one upright (2).

Fence according to claim 8, 9, or 10, wherein a first
connection hole or slot (CH1) is defined at a side of
a housing hole (TH), while the other is defined at
the opposite side, and

wherein said second connection holes or slots
(CH2) are defined on the opposite sides or on the
front and rear of a crosspiece (3), at the end (3a) of
the same inserted in said at least one housing hole
(TH).

Fence according to any one of the preceding
claims, wherein said at least one upright (2) deli-
mits one or at least two housing holes (TH) passing
one at a higher level than the other, and wherein
said fence comprises a single crosspiece or at
least two crosspieces (3) each fitted in a respective
housing hole (TH) in said at least one upright (2) so
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as to be placed at different levels or heights from
each other, with one being higher than the other,
wherein said locking means comprise at least one
vertical, in use, rod or pin (13) inserted in the single
crosspiece (3) or in both said at least two cross-
pieces (3),

wherein said at least one rod or pin (13) is inserted
into suitable insertion openings (OP) defined at an
upper portion and a bottom portion, in use, of the
single crosspiece or of each of said at least two
crosspieces (3), so that said at least one rod or pin
(13) actually passes through said crosspiece or
said at least two crosspieces (3) from top to bot-
tom, protruding from the bottom of said crosspiece
or said at least two crosspieces (3), although said
at least one rod or pin (13) may not pass through
the bottom of the optional lower crosspiece (3).

Fence according to claim 12, wherein the upper
end (13a) of said at least one rod or pin (13) is bent
close to or towards or in contact with the top of the
single crosspiece or the higher crosspiece of said
at least two crosspieces (3), so as to prevent the
rod or pin (13) from being pulled out or from exiting
from the bottom of the single crosspiece or the
crosspieces (3), or alternatively, a bushing is pro-
vided fixed, locked, or welded on the upper, in use,
end of said at least one rod or pin (13) or at the
same, said bushing resting on or being in abutment
with the top of the single crosspiece or the higher
crosspiece of said at least two crosspieces (3).

Fence according to claim 12 or 13, wherein the
lower, in use, end of said at least one rod or pin
(13) is free and not engaged with other compo-
nents of the fence.

Fence according to any one of the preceding
claims, wherein said at least one upright (2) is
made of Cor-Ten.
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