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(54) Locking system for wired panels of a fence

(57) The locking system (S) for fastening the sides
(3A,3B) of a wired panel (3) to two posts (2), includes at
least two shaped plates (4), associated to respective
meshes of said wired panel. Each plate (4) includes: a
bolt (5) for fastening the plate (4) and the respective side
(3A,3B) to the corresponding post (2); a washer of rubber
(15), fitted adherently onto the bolt (5) and aimed at keep-
ing the bolt linked to the plate (4) when the latter is sep-
arated from said post (2); two hooks (60), made integral
with the plate (4) and aimed at fastening said plate (4) to
the net structure of said panel (3), when the latter is sep-
arated from said posts (2), with said hooks (60) being
also aimed at supporting the respective side (3A,3B) of
said panel (3), due to at least partial screwing of said bolt
(5); a square wing (70), integral with the plate (4) and
aimed at going in abutment onto said post (2), due to
tightening said bolt (5), to prevent rotations of the plate
(4) and of the associated panel (3) with respect to the
axis of the bolt(5), in co-operation with the wing (70) of
the plate (4) situated on the opposite side.
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Description

DESCRIPTION OF THE INVENTION

[0001] The present invention relates to the technical
field concerning boundary walls, placed to fence working
areas of yards, industrial facilities and machineries, au-
tomated robots, storage areas and generally any place,
where it is necessary to separate an area from the sur-
rounding areas, so as to protect workers, users, unau-
thorised persons or passers-by. The above mentioned
barriers are usually made of a plurality of posts, which
have a base or are secured to the ground, and which are
arranged suitably spaced apart, and a corresponding se-
ries of wall panels, aimed at closing the gaps between
the adjacent posts. According to a widespread solution,
the panels are made of a metallic net structure, which
gives appropriate strength without being excessively
heavy, and at the same time, it allows a visual control of
what is going on inside the fenced area.
[0002] The net structure of the panels is preferred,
where possible, also for aesthetic reasons, since it is vis-
ually less "overwhelming" with respect to a blind panel.
[0003] The same Applicant owns the Italian Patent no.
1,334,471, which discloses a "Boundary wall", in which
the panels have a net structure without a frame and are
crossed by horizontal ribs, made at different heights with
a trapezoid profile.
[0004] The panels are fastened to the posts by means
of shaped plates, which are associated to the two ends
of each rib and are then secured to the corresponding
posts by means of relative bolts, screwed into corre-
sponding threaded holes made on the posts; as a con-
sequence of tightening the plates to the posts, the re-
spective portions of the vertical wires of the net situated
along the panel sides becomes locked, so that the panel
cannot slide in any way.
[0005] In order to facilitate the assembly step, each
plate, according to the invention, has temporary coupling
elements, which include holding teeth allowing the plate
to remain hung to the panel, in determined conditions,
during the transitory step between the panel positioning
and the beginning of screwing the relative bolt.
[0006] In many applications of the above mentioned
boundary walls, it is necessary that the latter satisfy pre-
cise safety regulations.
[0007] In the European Union, there have been intro-
duced regulations (L. 157/43 EU’s Official Gazette of
9/6/2006), which provide the following requirements for
fixed protections:

- avoiding them or making them inefficient must not
be easy;

- the fixed protections must be fastened with systems
that require tools to be used to open or disassemble
them;

- the fastening systems must remain attached to the
protections or to the machine when the protections

are removed;
- if possible, the protections must not remain in their

position in absence of their fastening means.

[0008] The boundary walls obtained according to the
above mentioned patent meet only partially the above
specified requirements.
[0009] In particular, it is found that the shape of said
temporary coupling elements allows the plate to be kept
fastened to the panel in a very precarious way, only if the
panel is kept perfectly vertical, moved slowly, in absence
of shakes and accidental hits.
[0010] Therefore, in practice, said temporary coupling
elements are functional, with due care, only during the
assembly step, as it has been specified, among other
things, in said patent objects, while they are almost inef-
ficient during the panel disassembling step and when the
panel, separated from the posts, is replaced at the side
in a casual position.
[0011] Still with reference to the assembly step, it has
been also found that the plates of known type, due to the
precarious holding by said temporary coupling elements,
do not ensure sufficient support for the panel in the cor-
rect position when the bolts are screwed only partially,
which from time to time causes some difficulties in the
respective assembling operations.
[0012] The regulation, according to which the fasten-
ing systems must remain fastened to the protections,
concerns obviously, also the bolt associated to each
plate; in the solution reported in the above mentioned
patent, it is inserted freely in a slotted hole of the plate
and thus the bolt is not constrained thereto in any way.
[0013] A further aspect that does not meet the require-
ments derives from the fact that, if in a panel, fastened
to the relative posts, for example with four plates for each
side, three plates are removed on each side, leaving only
the two highest ones, the panel can be supported, but it
is not prevented from being rotated, in either direction,
about the horizontal axis of the two remaining bolts, thus
nullifying the barrier function.
[0014] The patent documents FR 2 175 171 and US 5
747 040 describe as many fastening devices for modular
delimiting panels that present the characteristics de-
scribed in the preamble of the claim 1. However, the
above mentioned devices do not support efficiently and
securely the corresponding panels, to which they are as-
sociated, before locking the devices to the relative posts
is completed.

OBJECTS OF THE INVENTION

[0015] Therefore, it is an object of the present invention
to propose a system for defining and fastening a bound-
ary wall, conceived so as to fully meet the current Com-
munity regulations concerning fixed protections, and
consequently, capable of obtaining all the necessary cer-
tificates.
[0016] Another object of the invention is to provide a
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locking system that overcomes the reported disadvan-
tages of the known solution, occurring during the assem-
bly step, as mentioned in the introduction.
[0017] Still a further object of the invention is to develop
a locking system, formed so that it can be used also on
the previous type boundary walls, so as to adapt them
to the most recent regulations.
[0018] Yet a further object of the invention is to present
a locking system so designed as not to require right and
left elements in order to avoid errors during the assem-
bling step, and at the same time, to contain the production
costs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The characteristic features of the invention will
become evident from the following description of a pre-
ferred embodiment of the locking system under discus-
sion, in accordance with the contents of the claims and
with the help of the enclosed drawings, in which:

• Fig. 1 shows a perspective view of a panel with the
locking system under discussion separated by a re-
spective pair of posts;

• Fig. 2 shows a perspective view, enlarged with re-
spect to Fig. 1, of a portion of a post and a plate of
said locking system, from the side, from which the
associated holding means are visible:

• Fig. 3 shows a perspective view, enlarged with re-
spect to Fig. 1, of the left upper portion of the panel,
fastened to the corresponding post.

• Fig. 4 shows a perspective view, symmetrical to Fig.
3, of the right upper portion of the panel, fastened to
the corresponding post.

DETAILED DESCRIPTION OF THE INVENTION

[0020] With reference to the above mentioned Figures,
reference numeral 1 indicates a boundary wall as a
whole, mentioned in the introduction, aimed at fencing
working areas of yards, industrial facilities and machin-
eries, automated robots, storage areas and generally any
place where it is necessary to separate an area from the
surrounding areas, so as to protect workers, users, un-
authorised persons or passers-by.
[0021] The boundary wall 1 includes, in a way known
in itself, a modular structure, stackable as required, made
of a plurality of posts 2, for example of the type that can
be fastened to the ground by means of rawlplugs, spaced
out at prefixed distances along the periphery of the area
to circumscribe, and a corresponding series of wall pan-
els 3, fastened to the posts 2 and aimed at closing the
gaps between the adjacent posts. The posts 2 are pref-
erably made of a square cross-section metallic tube.
[0022] The panels 3 are made, at least along the re-
spective sides 3A, 3B. of a net structure without a frame,
generally metallic, defined by horizontal wires 30 and ver-
tical wires 31, mutually arc-welded.

[0023] The panels 3 are crossed by horizontal ribs 13,
made at different heights, having a trapezoid profile, and
extending from one side to the other; the depth of the
ribs 13 is suitably smaller than the dimension of the post
2 side.
[0024] For sake of simplicity, Fig. 1 illustrates a bound-
ary wall 1 defined by a single pair of posts 2 and only one
panel 3.
[0025] The locking system S according to the invention
is aimed at coupling the panels 3 with the respective posts
2 and includes at least two shaped plates 4 for each panel
3, in the minimum configuration; in the example of Fig.
1, referred to a system for boundary walls 1 complying
with the European regulations, there are four pairs of
shaped plates 4.
[0026] The shaped plates 4 are made of press-mould-
ed metallic sheet and have a vertically elongated form
with dimension longer than the height of the above men-
tioned ribs 13.
[0027] In the plate 4, which defines a face M, aimed at
being turned towards the corresponding side of the post
2, there is made a slot 40, with introduced therein a screw
element, formed by a bolt 5, aimed at engaging with a
corresponding threaded hole 20 made in the post 2 (Fig.
2). Holding means 15, associated to said bolt 5, are aimed
at keeping the latter fixed to the respective plate 4, when
the plate is separated from the post 2.
[0028] Said holding means 15 are formed, for example,
by a washer of elastomeric material, fitted adherently on-
to the threaded shank of the bolt 5, at the side corre-
sponding to the face M of the plate 4 (see again Fig. 2).
[0029] There are hook-shaped coupling means 6 in
the plate 4, aimed at fixing the latter to the corresponding
net structure of said panel 3, when the panel is separated
from the above mentioned posts 2, with the hook-shaped
coupling means 6 being also aimed at supporting the
respective side 3A, 3B of said panel 3, as a consequence
of at least partial screwing of said bolt 5 in the foregoing
threaded hole 20; the above mentioned functions of the
hook-shaped coupling means 6 will be better described
later on.
[0030] The above mentioned hook-shaped coupling
means 6 are formed, for example, by two hooks 60, made
integral with the plate 4, at the opposite ends thereof,
oriented symmetrical to each other, so as to face each
other and substantially coplanar with the plate 4.
[0031] In the plate 4, there are also stabilising means
7, made working by tightening of said bolt 5 in said thread-
ed hole 20 and aimed at preventing the plate 4 and the
associated panel 3 from rotating with respect to the axis
of the bolt 5, also in co-operation with said hook-shaped
coupling means 6, as better described later on.
[0032] Said stabilising means 7 are formed, for exam-
ple, by at least one square wing 70, made integral with
the plate 4 in the respective vertical side 4A interposed
between said hooks 60, in an asymmetrical position, so
as to be offset with respect to the slot 40.
[0033] The square wing 70 extends horizontally and is
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formed by a first segment 70A, coplanar with the plate
4, and a terminal portion 70B, perpendicular to the plate
and turned outwards of said face M.
[0034] The mounting of the boundary wall 1 includes
initially, as usual, placing the posts 2 at the determined
distance and in a suitable alignment.
[0035] Respective plates 4 are positioned at the two
ends of each rib 13, the plates having their bolt 5 and
washer 15 and being oriented so that the respective faces
M are turned outwards. Each plate 4 is introduced in the
last mesh of the net close to the corresponding side 3A,
3B of the panel 3, taking care to couple the hook 60,
situated at top, to the corresponding horizontal wire 30;
in this way, the face M contacts the portions of the out-
ermost vertical wire 31, that define the oblique sides of
the trapezoid profile of said rib 13.
[0036] The panel 3 with the plates 4 and the respective
bolts 5 (Fig. 1) are fastened one to another and conse-
quently, it is possible to handle the whole without exces-
sive care, to place it between the posts 2: by screwing
partially, by hand, the bolts 5 of the topmost couple of
plates 4, a temporary support of the panel 3 is obtained
immediately, thus allowing to release it, so as to continue,
with all ease, to screw the remaining bolts 5 and conse-
quently to tighten them.
[0037] Similarly to the known solution mentioned in the
introduction, due to tightening the bolts 5, the plates 4
clamp said respective portions of the vertical wires 31
against the corresponding post 2, so that the panel 3 is
prevented from sliding in any direction (Figs. 3 and 4).
[0038] Due to tightening the respective bolt 5, the ter-
minal portion 70B of the wing 70 of each plate 4 goes in
abutment against the side of the corresponding post 2,
orthogonal to the one, against which the plate 4 rests.
[0039] Fig. 3 illustrates a portion of the upper rib 13,
at the left side 3A, with the respective plate 4 clamping
the rib to the corresponding post 2; the square wing 70,
situated lower with respect to the slot 40, and conse-
quently, to the axis of the bolt 5, gives a one direction
anti-rotation constraint.
[0040] Fig. 4 illustrates another portion of the upper rib
13, at the right side 3B, with the respective plate 4 clamp-
ing the rib to the corresponding post 2; since this plate 4
is identical with the other one and is only arranged over-
turned, the respective square wing 70 is situated, in this
case, higher than the slot 40 and therefore gives an anti-
rotation constraint in the direction opposite to the one of
the other wing 70.
[0041] With only one wing 70 for each plate 4 and mak-
ing use of the alternate orientation that derives from its
asymmetrical position on the plate, the regulations men-
tioned in the introductory note are met; actually, even
after removing the three plates 4 below the upper one
from each side 3A, 3B, the panel 3 is prevented from
rotating with respect to the common axis of the two re-
maining bolts 5, in either direction, due to the combined
action of the two wings 70.
[0042] The panel 3 rotation is advantageously prevent-

ed also by the fact that a hook 60 of each plate 4 is always
engaged with a corresponding horizontal wire 30 and
consequently makes the constraint between the panel 3
and plate 4 more stable; depending on the height, at
which the plate is locked, the engaged hook can be the
lower hook 60 (Fig. 3) or the upper one (Fig. 4).
[0043] The constructive solution that includes only one
asymmetric wing 70, aimed at having the foregoing al-
ternate orientation, appears to be still further convenient,
when an post 2 is positioned at a corner of the boundary
wall 1, since it allows to fasten two plates 4 on two adja-
cent sides of said post 2 without interference of the wing
70 of one plate with the other one.
[0044] When a panel 3 must be removed from the re-
spective posts 2, the operation can be performed keeping
the respective plates 4, as well as the corresponding bolts
5, locked to the panel 3, according to the regulation that
sets out this requirement (see again Fig. 1). The peculiar
characteristics of the locking system under discussion
appear extremely evident from what above, said system
allowing to prepare boundary walls which are totally com-
plying with the Community regulations that concern fixed
protections and, at the same time, avoiding the reported
drawbacks of the known solution during the assembly
step.
[0045] The proposed locking system is thus suitable
for obtaining boundary walls provided with the required
safety certifications; this important property allows also
to adapt the pre-existing barriers.
[0046] A further advantageous aspect of the locking
system under discussion derives from the fact that the
same plate is used without distinction in the two sides of
the panel and the only asymmetric element, i.e. the
square wing, performs a function that completes the func-
tion of the other, due to this asymmetry.
[0047] The positive characteristics of the described
locking system allow the barrier to be assembled and
disassembled, easily and without errors, by only one op-
erator.
[0048] Finally, the system simplicity allows the produc-
tion costs to be contained within a range of values very
similar to those of the previous solution.
[0049] It is understood that what above has been said
as a not limiting example, therefore possible detail chang-
es, that could become necessary due to the technical-
functional reasons, are hitherto considered within the
protective scope defined by the following claims.

Claims

1. A locking system for defining a boundary wall, the
latter of the type comprising at least two posts (2),
arranged at a predetermined distance from one each
other, and a wall panel (3), in which panel at least
the respective sides (3A, 3B) are formed by a net
structure, said panel being designed to be fastened
to said posts (2) to close the gap between them, said
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locking system (S) comprising at least two shaped
plates (4), aimed at engaging with corresponding
vertical wires (31), situated at the ends of said net
structure, for fastening said corresponding side (3A,
3B), each of said shaped plates (4) including: a screw
member (5), designed to engage with a correspond-
ing threaded hole (20) made in said corresponding
post (2); hook-shaped coupling means (6), defined
in said shaped plate (4) and aimed at fastening the
latter to the corresponding net structure of said panel
(3), said locking system (S) being characterized in
that said hook-shaped coupling means (6) are sub-
stantially coplanar with the respective shaped plate
(4) to support the respective side (3A, 3B) of said
panel (3), due to at least partial screwing of said
screw member (5) in the foregoing threaded hole
(20).

2. A locking system, as claimed in claim 1, wherein said
wall panels (3) include horizontal ribs (13), made at
different heights, with a trapezoid profile and extend-
ing from one side of said panel (3) to the other, said
locking system being characterised in that said
shaped plates (4) are fastened at the two opposite
ends of each of said horizontal ribs (13) and have a
respective face (M) turned outwards, in the direction
of the corresponding side of the post (2), and aimed
at going in abutment against at least the portions of
said vertical wire (31) which define the oblique sides
of said trapezoid profile of the rib (13).

3. A locking system, as claimed in claim 1 or in claim
2, characterised in that said hook-shaped coupling
means (6) are formed by two hooks (60), made in-
tegral with said shaped plate (4), at the opposite ends
thereof, oriented symmetrical, so as to be turned one
towards the other.

4. A locking system, as claimed in claim 1 or in claim
2, characterised by including holding means (15),
associated to said screw member (5) and aimed at
keeping the latter fastened to the respective shaped
plate (4), when the plate is separated from said post
(2).

5. A locking system, as claimed in claim 4, character-
ised in that said holding means (15) are formed by
a washer of elastomeric material, fitted adherently
onto the threaded shank of said screw member (5),
on the side corresponding to the face (M) of said
shaped plate (4) turned towards said post (2).

6. A locking system, as claimed in claim 1 or in claim
2, characterised by including, in each of said
shaped plates (4), stabilising means (7), operated
by tightening said screw member (5) in said threaded
hole (20) and aimed at preventing the plate (4) and
the associated panel (3) from rotating with respect

to the axis of the screw member (5).

7. A locking system, as claimed in claim 6, character-
ised in that said stabilising means (7) are aimed at
preventing said rotations of said respective shaped
plate (4) and the associated panel (3), in a prefixed
direction and are aimed at co-operating with com-
plementary stabilising means (7) of the opposite
plate (4), in turn aimed at preventing rotations of the
plate (4) and the panel (3) in the opposite direction.

8. A locking system, as claimed in claim 6 or in claim
7, characterised in that said stabilising means (7)
are formed by at least one square wing (70), made
integral with said plate (4) at a respective vertical
side (4A), so as to be offset with respect to the axis
of said screw member (5), alternately above and be-
low the latter, according to the side of the post (2),
to which the plate (4) is fastened, with said square
wing (70) extending horizontally to define a first seg-
ment (70A), coplanar with the plate (4) and a terminal
portion (70B), perpendicular to the latter and aimed
at going in abutment a side of said post (2), orthog-
onal to the one, to which the shaped plate (4) is fas-
tened.
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