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Description
FIELD OF THE INVENTION

[0001] The presentinvention concern an apparatus to
make a wire mesh usable, for example, as, or in associa-
tion with reinforcements for reinforced concrete struc-
tures, or a containing and/or separation mesh.

[0002] The present invention allows to obtain wire
meshes having links of desired sizes, homogeneous or
differentiated. Furthermore, the present invention also
concerns a method to make a wire mesh.

[0003] The present invention is applicable to wire
meshes whose components are all or partly welded
together.

BACKGROUND OF THE INVENTION

[0004] Apparatuses are known for making wire
meshes defined by a plurality of longitudinal wires lo-
cated distanced from each other and by a plurality of
transverse wires distanced from each other and welded
to the longitudinal wires transversely to the development
of the latter.

[0005] Known apparatuses usually comprise afirst unit
to feed the longitudinal wires, configured to supply, sub-
stantially simultaneously in the connection zone between
longitudinal wires and transverse wires, a plurality of
longitudinal wires distanced from each other.

[0006] Known apparatuses comprise a unit to feed the
transverse wires to supply, on each occasion, and in the
desired position, a transverse wire to the plurality of
longitudinal wires.

[0007] These apparatuses comprise, where welding is
provided, at least one welding unit to weld, on each
occasion, the transverse wire to one or more longitudinal
wires in the zones of reciprocal overlap.

[0008] In the state of the art, the reciprocal distance
between the longitudinal wires is determined, on each
occasion, by the reciprocal positioning of the individual
feed units of the feeding group of the longitudinal wires,
which positioning is defined in an initial setting step of the
apparatus.

[0009] However, this known solution has numerous
disadvantages, especially if it is necessary to make, with
a single apparatus, wire meshes having links defined by
wires having different sections and/or sizes, or even
meshes whose longitudinal and/or transverse pitch is
differentiated on each occasion by reason of specific
production batches.

[0010] An apparatus is also known from DE-
A-44.23.737 for making meshes comprising a first unit
to feed longitudinal wires, a second unit to feed, on each
occasion, atleast one transverse wire, and a welding unit
provided to weld each transverse wire to the longitudinal
wires.

[0011] This apparatus, described in DE-A-44.23.737,
also comprises a positioning unit configured to receive
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one longitudinal wire from the first feed unit at a time.
[0012] The longitudinal wires are located parallel to a
first direction and are released toward the positioning
unit, by the first feed unit, so as to distance them from
each other according to a predetermined pattern. Spe-
cifically, the positioning unit comprises a positioning de-
vice provided to move the longitudinal wires in a direction
orthogonal to their oblong development, that is, in a
direction orthogonal to the first direction. Therefore, in
the positioning unit a loading plane, or loading zone, is
provided, in which the longitudinal wires are disposed
approximately at the desired distance dictated by the
particular configuration of the wire mesh to be obtained.
Directly in the loading zone a plurality of gripping mem-
bers are disposed, each of which is provided to remove
one of the longitudinal wires and transfer it in a direction
parallel to the longitudinal development of the longitudi-
nal wires and toward the welding unit in which they are
welded with the transverse wires.

[0013] The welding unit is directly aligned with the
loading plane, or loading zone of the longitudinal wires,
in a direction parallel to the longitudinal development of
the latter.

[0014] The gripping members, moving in the direction
parallel to the longitudinal development of the longitudi-
nal wires, supply the latter at entrance to the welding unit
which then, by successive steps, causes the longitudinal
wires to advance, in order to weld the transverse wires on
the latter.

[0015] Given the great length that the longitudinal
wires can have, usually from a minimum of 5m to even
12-15m or more, the loading plane, or loading zone,
remains occupied by the longitudinal wires for a good
part of the welding operations as well, that is, the opera-
tions to transport the longitudinal wires toward the weld-
ing unit.

[0016] This implies rather long downtimes as regards
the feeding of the longitudinal wires, with consequent
losses in productivity and efficiency of the plant. The feed
of the longitudinal wires toward the loading plane, in fact,
usually requires significant working times, since all the
longitudinal wires defining a wire mesh must be provided
to the loading plane and reciprocally distanced at least in
an approximate way.

[0017] During the transfer steps of the longitudinal
wires toward the welding unit, and at least until the long-
itudinal wires have been introduced into the welding unit,
itis not possible to start the positioning of a new group of
longitudinal wires in the loading plane, since the latter is
occupied by the previous group of longitudinal wires
formed.

[0018] WO 2007/110400 discloses an apparatus for
making meshes comprising an accumulation and feed
device for metal bars associated with an automatic ma-
chine for working said bars.

[0019] Finally, EP 0 371 956 A2, discloses a further
apparatus for making meshes, according to the preamble
of claim 1.
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[0020] There is therefore a need to perfect and make
available an apparatus and a method to make a wire
mesh which overcome at least one of the disadvantages
of the state of the art.

[0021] One purpose of the present invention is to pro-
vide an apparatus to make wire meshes which allows to
reduce the working times of wire meshes by avoiding
downtimes.

[0022] The present invention also sets out to provide
an apparatus to make wire meshes which is extremely
versatile and does not limit the production of wire meshes
having pitches of sizes limited to a few ranges.

[0023] Another purpose is to provide an apparatus that
occupies limited spaces or, in any case, less than the bulk
of known apparatuses.

[0024] Another purpose of the present invention is to
provide an apparatus able to produce wire meshes
whose distances, atleast between the longitudinal wires,
have equal values, different values, or mixed values.
[0025] The invention can also be applied to appara-
tuses suitable to obtain wire meshes with longitudinal and
transverse wires located orthogonal or with a desired
angle.

[0026] The presentinvention is particularly suitable to
obtain meshes in which the longitudinal wires are at
predetermined distances and can be defined on each
occasion in relation to the purposes of the mesh.
[0027] Itis also a purpose of the present invention to
provide an efficient apparatus which allows to reduce,
and even to cancel, the setting times and stop times of the
apparatus, even when there is a change in format of the
wire mesh.

[0028] The presentinvention also sets outto provide a
method for making wire meshes rapidly and with a pitch
between the metal wires thatis defined on each occasion.
[0029] The Applicant has devised, tested and embo-
died the present invention to overcome the shortcomings
of the state of the art and to obtain these and other
purposes and advantages.

SUMMARY OF THE INVENTION

[0030] The present invention is set forth and charac-
terized in the independent claims, while the dependent
claims describe other characteristics of the invention or
variants to the main inventive idea.

[0031] The presentinvention aims to provide an appa-
ratus to make a wire mesh with longitudinal wires and
transverse wires connected to each other and defining
links of the desired size and/or disposition.

[0032] Inthe presentinvention, by connection between
longitudinal wires and transverse ones, we mainly mean
by welding, but the invention is applicable to any type of
connection. Hereafter in the description by the term
welding we therefore mean any type of connection.
[0033] The apparatus to make a wire mesh according
to the invention is defined in claim 1.

[0034] The directions of feed of the gripping members
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are located reciprocally distanced from each other ac-
cording to a pattern coordinated with that which the long-
itudinal wires will assume when welded to the transverse
wires.

[0035] Because the preparation zone has a width, ina
direction parallel to the direction of movement, at least
equal to or greater than the width of the delivery zone,
while in the preparation zone the first feeder delivers a
first group of longitudinal wires, disposing the latter al-
ready distanced by a predefined distance, in the delivery
zone a second group of longitudinal wires already pre-
viously positioned and received from the preparation
zone, can be fed to the welding unit. This avoids having
to stop the preparation of the longitudinal wires while
waiting for the loading plane to be free.

[0036] Thanks to the presentinvention it is possible to
make wire meshes with longitudinal wires and transverse
wires welded and reciprocally distanced according to a
pattern defined according to the batches to be produced.
[0037] The presentinvention also allows to rapidly and
correctly position the longitudinal wires in relation to the
distance that they will assume when the transverse wires
are welded.

[0038] This considerably reduces the production times
ofthe wire meshes and does not require long times for the
format change of the wire mesh to be made.

[0039] A method to make a wire mesh according to the
invention is defined in claim 11.

[0040] Inaccordance with an embodiment of the meth-
od, it can be provided to position a plurality of welding
heads of the welding unit each aligned with a respective
direction of feed and based on the interaxis between the
longitudinal wires of the wire mesh to be made.

[0041] Inaccordance with another possible implemen-
tation of the method, it is provided to supply, to the
positioning unit with said first feeder, the longitudinal
wires reciprocally distanced according to a pattern similar
to that of the subsequent removal, to perform a first
removal of some of the longitudinal wires with the re-
spective gripping members, to translate in the direction of
movement the longitudinal wires remaining on the posi-
tioning unit so as to perform at least a second removal of
at least some of the remaining longitudinal wires with
respective gripping members.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] These and other characteristics of the present
invention will become apparent from the following de-
scription of some embodiments, given as a non-restric-
tive example with reference to the attached drawings
wherein:

- fig. 1is a schematic representation of an apparatus
to make a wire mesh, in which possible positions of
the longitudinal wires are shown;

- figs. 2-5 schematically show a positioning unitand a
removal and supply unit in subsequent steps of
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positioning and removal of longitudinal wires;

- fig. 6is a perspective view of a possible embodiment
of a gripping member of a removal and supply unit;

- fig. 7is a schematic view that shows a gripping unit of
the removal and supply unit;

- fig. 8 is a schematic view of a welding unit according
to a possible embodiment of the present invention.

[0043] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
tify identical common elements in the drawings. It is
understood that elements and characteristics of one
embodiment can conveniently be incorporated into other
embodiments without further clarifications.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0044] Embodiments described here, with reference to
the attached drawings, concern an apparatus 10 to make
awire mesh 11. In particular, with the present invention it
is possible to make wire meshes 11 having the size of the
links and disposition of the wires that make up the wire
mesh 11 predefined on each occasion.

[0045] The wire meshes 11 are defined by longitudinal
wires 13 and by transverse wires 14. The longitudinal
wires 13 and the transverse wires 14 can have the same
diameter or different diameter.

[0046] The pitch between longitudinal wires 13 and/or
the pitch between transverse wires 14 can be, on each
occasion, defined according to the operating require-
ments that the wire mesh 11 will have during use.
[0047] The wires, whether they are longitudinal 13 or
transverse 14, can have a cross-section shape that is
round, oval, square, rectangular or polygonal.

[0048] The longitudinal wires 13 and the transverse
wires 14 can be smooth, ribbed or corrugated to obtain,
during use, a better grip in the concrete. The longitudinal
wires 13 and the transverse wires 14 can be rolled and/or
drawn.

[0049] The transverse wires 14 are welded to the long-
itudinal wires 13, for example electro-welded in corre-
spondence with the zones of reciprocal overlap.

[0050] According to one aspect of the present inven-
tion, the apparatus 10 comprises a first feeder 15 con-
figured to feed one longitudinal wire 13 on each occasion,
disposing it in a first direction D1. In particular, the long-
itudinal wire 13 is positioned with its oblong development
parallel to the first direction D1.

[0051] According to a possible variant embodiment,
not shown, the first feeder 15 is configured to feed, on
each occasion, more than one longitudinal wire 13, for
example to feed two, three or more longitudinal wires 13.
[0052] In particular, it can be provided that the first
feeder 15 is configured to feed the longitudinal wire 13
moving it in a direction aligned with the first direction D1,
or in a direction parallel to the first direction D1, for
example by supplying it from above or laterally.

[0053] According to a possible solution (fig. 1), the first
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feeder 15 can comprise a store 25 in which the long-
itudinal wires 13 already pre-cut to a predetermined
length are positioned.

[0054] According to a possible variant embodiment,
not shown, the first feeder 15 can comprise one or more
wire unwinding reels and cutting and straightening
means provided to define the length of the first long-
itudinal wires 13.

[0055] According to a possible solution, the first feeder
15 can comprise a drawing member 22 provided to feed
the longitudinal wires 13 in a direction aligned to the first
direction D1.

[0056] The store 25 can be provided with respective
positioning devices, not shown, provided to position the
longitudinal wires 13 in correspondence with the drawing
members 22.

[0057] The first feeder 15 can also comprise measur-
ing means 24, for example a counter roller, provided to
detect the length of the longitudinal wire which is fed, on
each occasion, by the drawing member 22.

[0058] Downstream of the first feeder 15 a positioning
unit 31 is provided, configured to receive a plurality of the
longitudinal wires 13 from the first feeder 15 and to
position them parallel to each other and reciprocally
distanced according to a predetermined pattern.

[0059] In accordance with a possible solution, the po-
sitioning unit 31 is located adjacent, with respect to the
first direction D1, to the first feeder 15.

[0060] In accordance with possible solutions, the po-
sitioning unit 31 comprises atleast one positioning device
45 configured to receive the longitudinal wires 13 and to
move them keeping them parallel and distanced from
each other in a direction of movement D2 orthogonal to
the first direction D 1.

[0061] According to an advantageous solution, the
positioning unit 31 comprises a plurality of positioning
devices 45 located parallel to each other, in a direction
orthogonal to the first direction D1, and each configured
tomove the longitudinal wires 13 in a direction orthogonal
to the first direction D1.

[0062] The at least one positioning device 45, in this
case the positioning devices 45, define a support plane
46 on which to dispose the longitudinal wires 13, all lying
on a common lying plane.

[0063] The at least one positioning device 45, in this
case each positioning device 45, comprise a plurality of
housing seatings 34 associated with a support element
33 and reciprocally distanced from each other by a pre-
determined pitch.

[0064] In particular, it can be provided that the housing
seatings 34 are provided on at least one portion of the
support element 33 one adjacent to the other. Each
housing seating 34 is configured to receive at least
one of the longitudinal wires 13.

[0065] The supportelement33is configured to support
the housing seatings 34 aligned with each other in a
direction orthogonal to the first direction D1.

[0066] The positioning unit 31 comprises a preparation
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zone 50 and a delivery zone 51 located adjacent in a
direction parallel to the direction of movement D2. In
other words, the preparation zone 50 and the delivery
zone 51 are adjacent in the direction of movement D2.
[0067] The preparation zone 50 has a first width L1,
measured in a direction parallel to the direction of move-
ment D2, at least equal to or greater than a second width
L2, also measured in adirection parallel to the direction of
movement D2, at least equal to or greater than the width
L2 of the delivery zone 51.

[0068] Inthis way, while in the delivery zone 51 there is
a first group of longitudinal wires 13 ready, or possibly
transferring to the welding unit 17, the preparation zone
50 can be used to load and position correctly on the
positioning unit 31 a new group of longitudinal wires 13
already reciprocally distanced from each other.

[0069] This solution allows to drastically reduce the
downtimes of feeding the longitudinal wires to the welding
unit, considerably increasing productivity and plant effi-
ciency.

[0070] The first width L1 and the second width L2 can
be at least equal to, or greater than, the width of the wire
mesh 11 to be obtained, or atleast equal to the reciprocal
distance between the two longitudinal wires located on
the external perimeter of the wire mesh 11.

[0071] In the preparation zone 50 the first feeder 15
supplies, on each occasion, one of the longitudinal wires
13 until a positioning pattern is defined for the longitudinal
wires 13 defining a wire mesh 11. Once the loading of the
group of longitudinal wires 13 defining a wire mesh 11 has
been completed in the preparation zone 50, the same are
moved and taken into correspondence with the delivery
zone 51 so that they can be removed.

[0072] The supportelement33is configuredtotake the
housing seatings 34 from the preparation zone 50 to the
delivery zone 51.

[0073] The support element 33 comprises at least one
of either a chain, a belt, a conveyor belt, a cable.
[0074] Inaccordance witha possible solution, shownin
figs. 2-5 for example, the support element 33 integrates
the housing seatings 34.

[0075] By way of example only (figs. 2-5), it can be
provided that the support element 33 comprises a chain
and the links of the latter, due to how they are conformed,
define the housing seatings 34.

[0076] In accordance with possible variant embodi-
ments, not shown, the housing seatings 34 can be made
in shaped bodies, which are attached to the support
element 33 according to a predetermined pitch.

[0077] The support element 33 develops in a closed
ring and wind around return rollers 47.

[0078] In this way, the support element 33 defines a
first return segment 33a, facing upward during use, and
configured to define, on each occasion, the support plane
46, and a second return segment 33b opposite the first
return segment 33a, and facing downward during use.
[0079] In accordance with this embodiment, it can be
provided that a part of the first return segment 33a is
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positioned in the preparation zone 50 while a second part
of the first return segment 33a, consecutive to the first
return segment 33a, is positioned in the delivery zone 51.
[0080] By way of example only, it can be provided that
the housing seatings 34 are reciprocally distanced from
each other by a pitch comprised between 15mm and
100mm, preferably between 30mm and 70mm.

[0081] According to possible solutions, an actuation
device 48 can be associated with the support element 33
and is configured to move the support element 33 and the
housing seatings 34 in a direction of movement D2
orthogonal to the first direction D1.

[0082] The actuation device 48 can be associated with
at least one of the two return rollers 47.

[0083] The housing seatings 34 in this way can be
taken into the preparation zone 50 where each long-
itudinal wire 13 supplied by the first feeder 15 is posi-
tioned in the housing seatings 34. The housing seatings
34 are then translated toward the delivery zone 51 to
allow the longitudinal wires 13 to be removed as de-
scribed below.

[0084] By suitably coordinating the discharge action of
the longitudinal wire 13 in the housing seatings 34, with
the movement of the positioning devices 45 it is possible
to obtain a control of the positioning of the longitudinal
wires 13 in the housing seatings 34, and therefore to
obtain a precise control of the reciprocal position of the
longitudinal wires 13 themselves.

[0085] In particular, by suitably coordinating the posi-
tioning, or the discharge, of the longitudinal wires 13 in
the housing seatings 34, it is possible to dispose the
longitudinal wires according to an already predefined
pattern close to that of the subsequent remove, as de-
scribed below.

[0086] According to a possible solution, if there are
several positioning devices 45, it can be provided that
each of them is provided with at least two support ele-
ments 33 located parallel to each other and each of which
is provided with respective housing seatings 34.

[0087] In particular, it can be provided that a first of the
two support elements 33 can be positioned in the pre-
paration zone 50 to receive the longitudinal wires 13 from
the first feeder 15 and can be moved toward the delivery
zone 51 to allow the subsequent removal of the long-
itudinal wires 13. While a second of the two support
elements 33 can be positioned in the delivery zone 51
to allow the subsequent removal and delivery of other
longitudinal wires, and is movable toward the preparation
zone 50 and vice versa. The first and second support
elements 33 can be moved alternately between the pre-
paration zone 50 and the delivery zone 51 and vice versa,
alternately exchanging their position, that is, when one is
located in the preparation zone 50 the other is located in
the delivery zone 51, and vice versa.

[0088] This solution allows to drastically reduce the
downtimes between the positioning steps of the long-
itudinal wires 13 in the positioning unit 31 and the sub-
sequent removal steps.
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[0089] The support element 33 can be provided with
the housing seatings 34 for only a portion of its overall
length, or for a longitudinal extension substantially mat-
ing with the length of the delivery zone 51.

[0090] In accordance with a possible solution, the first
feeder 15 can comprise a supply unit 30 able to provide, in
sequence, a single longitudinal wire 13 to the positioning
unit 31.

[0091] In particular, once it has received a longitudinal
wire 13, for example from the drawing member 22, the
supply unit 30 delivers itto the specific housing seating 34
of the positioning device 45.

[0092] The supply unit 30 can be configured to supply
the single longitudinal wire 13 by translating it in a direc-
tion parallel to the direction of movement D2.

[0093] According to possible solutions, the supply unit
30 can comprise a plurality of screws 43 distanced from
each other in a direction parallel to the first direction D1.
The screws 43 each allow to support the respective
longitudinal wire 13 in correspondence with different
zones of the longitudinal extension of the latter.

[0094] In particular, the first feeder 15 feeds one of the
longitudinal wires 13 in correspondence with respective
cavities each of which is defined between a respective
spiral of the respective screw 43.

[0095] By making the screws 43 rotate in a synchro-
nized manner, it is possible to make the longitudinal wire
13 advance in a direction parallel to the axes of the
screws 43 and to discharge it into one of the housing
seatings 34 of the positioning device 45.

[0096] To this purpose, the screws 43 can be disposed
with their axes of rotation substantially orthogonal to the
firstdirection D1 and parallel to the direction of movement
D2.

[0097] The use of the screws 43, moreover, allows to
butt the longitudinal wires 13, for example in correspon-
dence with an abutment body 49, possibly present at the
side of the supply unit 30 and the positioning unit 31.
[0098] The apparatus comprises aremoval and supply
unit 32 configured to remove the longitudinal wires 13
from the positioning unit 31 and supply them to a welding
unit 17.

[0099] The removal and supply unit 32 comprises a
plurality of gripping members 36 disposed adjacent to
each other along a positioning axis substantially parallel
to the movement axis D2.

[0100] The gripping members 36 are configured to
remove individual longitudinal wires 13 from the housing
seatings 34 and to move them each in respective direc-
tions of feed, in the case shown in figs. 1-5 the directions
of feed A1, A2, A3, A4, A5 and A6. The directions of feed
A1-A6 are located reciprocally distanced from each other
according to a pattern coordinated with that which the
longitudinal wires 13 will assume once they have been
welded to the transverse wires 14.

[0101] The reciprocal distances between the direc-
tions of feed A1-A6 therefore correspond with the reci-
procal distances between the gripping members 36.
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[0102] With the solution of the present invention, it is
possible to provide that the reciprocal distances between
the longitudinal wires 13 do not necessarily correspond to
a pitch or a multiple of the pitch between the housing
seatings 34. The reciprocal distances are completely
independent from the housing seatings 34 and are de-
termined on each occasion according to the structural
resistance parameters required of the mesh.

[0103] The gripping members 36 can be located in
correspondence with one side of the support plane 46
of the positioning unit 31 which is located parallel to the
direction of movement D2. In this way, each of the grip-
ping members 36 can take and feed one of the terminal
ends of the longitudinal wires 13.

[0104] The gripping members 36 can be positioned, at
least in the condition where they remove the longitudinal
wires 13, above or below the support plane 46 so as to be
able to take the longitudinal wires 13 with the simple
activation of the gripping members 36.

[0105] The removal and supply unit 32 can comprise a
positioning guide 37, located parallel to the direction of
movement D2 and on which the gripping members 36 are
positioned.

[0106] The removal and supply unit 32 can comprise
positioning means, not shown, provided to position each
gripping member in a predefined position along the po-
sitioning guide 37 and corresponding to the reciprocal
distance between the movement distances A1-A6. The
positioning means can be driven in the initial setting step
of the apparatus according to the construction para-
meters required for the construction of the mesh.
[0107] Each gripping member 36 comprises at least
one removal gripper 38 configured to take a longitudinal
wire 13 from a respective housing seating 34.

[0108] The removal gripper 38 has a gripping ampli-
tude that is greater than or equal to the pitch between
contiguous housing seatings 34.

[0109] In this way the removal gripper 38 with a grip-
ping action can remove a longitudinal wire 13 even if not
perfectly aligned with the corresponding direction of feed
A1-A6.

[0110] Closing the removal gripper 38 causes the
alignment of the end of the longitudinal wire 13 to the
corresponding direction of feed A1-A6.

[0111] In other embodiments, the gripping member 36
can comprise, or also comprise, a holding gripper 39 able
to retain the longitudinal wire 13 removed, to also allow it
to be subsequently drawn in the corresponding direction
of feed A1-A6.

[0112] According to possible embodiments, the grip-
ping members 36 can each comprise an actuation device
53 configured to move the gripping members 36 between
agripping position, in which they remove the correspond-
ing longitudinal wires 13 from the housing seatings 34,
and a holding and supply position in which the gripping
members 36 retain and supply the longitudinal wires 13 in
the corresponding welding heads 26.

[0113] In particular, it can be provided that the actua-
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tion devices 53 are mobile in a direction orthogonal to the
support plane 46, or to take the gripping members into a
gripping condition or of non-interference with the move-
ment of the longitudinal wires 13.

[0114] Each gripping member 36 can comprise a de-
tection device 40 able to detect the presence of the
longitudinal wire 13 when it is located in the removal
gripper 38 and/or in the holding gripper 39.

[0115] According to possible embodiments, the detec-
tion device 40 is configured to detect the presence of the
longitudinal wire 13 by contact, for example it can be
provided with a mobile portion 41 located in the alignment
direction A1-A6 where the longitudinal wire 13 will be
positioned. When the longitudinal wire 13 comes into
contact with the mobile portion 41, the latter rises up
without obstructing the longitudinal wire 13 and provides
a signal confirming the grip of the longitudinal wire 13.
The confirmation signal can comprise a signal of consent
to the start of subsequent operating steps, a luminous
signal, an acoustic signal.

[0116] The gripping members 36 can be installed on a
common support structure 52 mobile between the posi-
tioning unit 31 and the welding unit 17 in a direction
parallel to the directions of feed A1-A6.

[0117] The movement of the support structure 52 al-
lows to simultaneously translate all the longitudinal wires
13 in the directions of feed A1-A6.

[0118] In accordance with possible solutions, the sup-
port structure 52 can be installed on guides 35 located
parallel to the directions of feed A1-A6. The guides 35 can
have a longitudinal extension greater than or equal to the
length of the longitudinal wires 13. In this way, when the
support structure 52 is moved, the longitudinal wires 13
are extracted completely from the support plane 46,
leaving the latter free.

[0119] The positioning unit 31 comprises lifting mem-
bers 42 able to lift the longitudinal wires 13 above the
support plane 46, and remove them from the housing
seatings 34. In this way, when the longitudinal wires 13
are moved in the directions of feed A1-A6, they do not
slide in the housing seatings 34, causing possible wear.
[0120] The lifting members 42 can be positioned be-
tween at least one pair of positioning devices 45 and can
be mobile vertically with respect to the support plane 46.
[0121] The lifting members 42 each comprise a sup-
port plane, with a substantially flat shape and provided to
completely lift the longitudinal wires 13 from the position-
ing devices 45.

[0122] The lifting members 42 are disposed in the
delivery zone 41. When the longitudinal wires 13 are
lifted by the lifting members 42, the positioning devices
45 can be moved again to position themselves in the
preparation zone 50, or in proximity to it. This further
increases the efficiency of the apparatus and reduces
downtimes.

[0123] The apparatus 10 in accordance with the pre-
sent invention also comprises a welding unit 17 config-
ured to weld the longitudinal wires 13 with at least one
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transverse wire 14.

[0124] In particular, it can be provided that the welding
unit 17 comprises a plurality of welding heads 26 each of
which is configured to weld a respective longitudinal wire
13 with the at least one transverse wire 14.

[0125] The welding heads 26 can be installed aligned
with each other along a common positioning axis which is
orthogonal to the directions of feed A1-A6.

[0126] In particular, it can be provided that each weld-
ing head 26 is aligned with a respective axis of feed A1-
AB.

[0127] In this way, once the longitudinal wires 13 have
been removed from the positioning unit 31, the removal
and supply unit 32 transfers them in correspondence with
the welding heads 26 for translation along the axes of
feed A1-A6.

[0128] Each welding head 26 can be positioned in
correspondence with one of the reciprocal overlap zones
of the respective wires. For example, the welding heads
26 can be positioned, for example during the initial setting
steps, by suitable actuators along a positioning guide 27.
[0129] In accordance with possible embodiments,
each welding head 26 can comprise a first electrode
28 and a second electrode 29 opposite each other with
respect to the reciprocal overlap zones of the longitudinal
wire 13 and the transverse wire 14.

[0130] The first and second electrodes 28 and 29 can
be electrically powered by an electric energy generator,
not shown, to apply the energy necessary for welding to
the longitudinal wires 13 and the transverse wires 14.
[0131] Atleastone of either the first electrode 28 or the
second electrode 29 can be selectively movable between
a first position, in which the two electrodes 28 and 29 are
distanced from each other, defining a gap, where the
wires to be welded can be located, and a second welding
position, in which the two electrodes 28 and 29 clamp and
weld the wires.

[0132] The welding heads 26 can each be provided
with feed means, not shown, and configured to make the
longitudinal wires 13, received from the removal and
supply unit 32, advance through the welding unit 17 itself.
[0133] Depending on the advance pitch of the long-
itudinal wires 13 and the frequency with which the trans-
verse wires 14 are supplied, the interaxis between the
transverse wires 14 is defined on each occasion.
[0134] The apparatus 10 also comprises a second
feeder 16 provided to feed, on each occasion, at least
one transverse wire 14 located transversely to the axes of
feed A1-A6. The second feeder 16 can be substantially
analogous to the first feeder 15 described above.
[0135] According to a possible solution (fig. 1), the
second feeder 16 can comprise one or more reels 20
to supply a longitudinal wire 13, a possible straightening
member 21, a drawing member 22 and a cutting member
23 configured to cut the metal wire to a predefined length
and to define the transverse wires 14. The second feeder
16 can also comprise measuring means 24 substantially
analogous to what was described above for the first
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feeder 15.

[0136] With reference to figs. 2-5, a sequence of the
positioning and removal steps of the longitudinal wires 13
is shown.

[0137] In particular, the gripping members 36 are lo-
cated at a distance from each other according to pre-
determined distances and established by specifications,
which substantially correspond with the reciprocal dis-
tances that the longitudinal wires 13 will assume when
welded to the transverse wires 14.

[0138] Thefirstfeeder15deliversalongitudinal wire 13
on each occasion to the positioning unit 31, disposing itin
a corresponding housing seating 34. The delivery of the
longitudinal wires 13 is such that once all of these are
positioned in correspondence with the delivery zone 51,
they assume a position, that s, a reciprocal positioning of
the wires, which is close to that of the directions of feed.
[0139] Figs. 2-6 show the feed of four longitudinal wires
13 by means of four gripping members 36 disposed in
respective directions of feed A1-A4.

[0140] Withreferencetofig.2,the longitudinal wires 13
located in correspondence with the directions of feed A1,
A3 and A4 can be removed from the respective gripping
members 36.

[0141] Subsequently, in order to remove the longitudi-
nal wire 13 thathas notbeen removed, a movement of the
positioning device 45 is provided, according to the direc-
tion indicated by the arrow F (fig. 3), to dispose the
longitudinal wire 13 in a position suitable for removal
by the free gripping member 36 (figs. 4 and 5).

[0142] With reference to fig. 1, three possible position-
ing configurations S1, S2, S3 of the longitudinal wires 13
are shown.

[0143] In the first configuration S1, the first feeder 15
delivers the longitudinal wires 13 to the positioning unit
31, disposing them reciprocally distanced from each
other so that when located in the delivery zone 51 each
is aligned to one of the directions of feed A1-A6.

[0144] In the second configuration S2, when the long-
itudinal wires 13 are taken to the delivery zone 51, only
some of them are aligned to the respective directions of
feed A1-AG, in this case to the directions of feed A2 and
A3. The longitudinal wires 13 located in these positions
can be removed directly by the respective gripping mem-
bers 36. Subsequently, a translation is provided, with the
positioning devices 45, of the remaining longitudinal
wires 13 not removed, in order to dispose them in corre-
spondence with the other gripping members 36 and carry
out the subsequent removal of the longitudinal wires 13.
[0145] In the third configuration S3, only the longitudi-
nal wire 13 located in correspondence with the direction
of feed A4 can be removed by the respective gripping
member 36. Subsequently, with the positioning devices
45, it is possible to translate the longitudinal wires 13
laterally to dispose them in correspondence with the
respective gripping members 36 provided for their re-
moval.

[0146] In accordance with this solution, even if the first
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feeder 15 does not deliver the longitudinal wires 13 to the
positioning unit 31 in positions close to those of the
subsequent removal by the removal and supply unit
32, by suitably coordinating the actuation of the position-
ing devices 45, it is possible to dispose the longitudinal
wires 13 in the positions suitable for removal by the
removal and supply unit 32.

[0147] According to possible embodiments, the appa-
ratus 10 comprises a control and command unit 12 con-
figured to manage and coordinate the functioning of the
units of the apparatus 10 to make wire meshes 11 which
have the desired links on each occasion.

[0148] In particular, the control and command unit 12
can be connected at least to the first feeder 15, to the
positioning unit 31 and to the removal and supply unit 32
in order to coordinate their drive and allow the correct
removal of the longitudinal wires 13 by the removal and
supply unit 32.

[0149] Itis clear that modifications and/or additions of
parts and/or steps can be made to the apparatus 10 and
to the method to make wire meshes 11 as described
heretofore, without departing from the scope of the pre-
sent invention as defined in the appended claims.
[0150] According to a possible variant embodiment
(fig. 7), each gripping member 36 of the removal and
supply unit 32 can be moved along three orthogonal axes
X, Y, and Z (shown in fig. 7) by means of suitable move-
ment members 44. The movement members 44 can
comprise actuators, motor members, guides, mobile sli-
ders, or other devices able to move in a direction defined
by at least one orthogonal axis X, Y, Z. The axis X can be
perpendicular to the directions of feed A1-A6. The axis Y
can be parallel to the corresponding directions of feed A1-
A6. The axis Zis orthogonal to the axis X and to the axis Y.
[0151] Itis also clear that, although the present inven-
tion has been described with reference to some specific
examples, a person of skillin the art shall certainly be able
to achieve many other equivalent forms of the apparatus
10 and the method, having the characteristics as set forth
in the appended claims and hence all coming within the
scope of protection defined by said appended claims.

Claims
1. Apparatus to make a wire mesh (11) comprising:

- a welding unit (17),

- a first feeder (15) configured to feed longitu-
dinal wires (13),

- a second feeder (16) configured to feed, on
each occasion, at least one transverse wire (14)
into said welding unit (17),

- a positioning unit (31) configured to receive
from said first feeder (15) a plurality of said
longitudinal wires (13), disposed parallel to a
first direction (D1) and distanced according to
a pre-set pattern on a support plane (46) defined
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by at least one positioning device (45), wherein
said at least one positioning device (45) is con-
figured to move said longitudinal wires (13)
keeping them parallel and distanced from each
otherin adirection of movement (D2) orthogonal
to said first direction (D1), said positioning de-
vice (45) comprising a plurality of housing seat-
ings (34) configured to receive at least one of
said longitudinal wires (13), wherein said plur-
ality of housing seatings (34) are associated with
a support element (33) and are reciprocally dis-
tanced from each other by a predetermined
pitch,

- wherein said positioning unit (31) further com-
prises lifting members (42) able to lift the long-
itudinal wires (13) above the support plane (46),
and remove them from the housing seatings
(34), said lifting members (42) each comprising
a support plane with a substantially flat shape,
- a plurality of gripping members (36) each hav-
ing a respective removal gripper (38) and each
configured to remove one of said longitudinal
wires (13) from said positioning unit (31) and to
transfer them in respective directions of feed
(A1,A2,A3, A4, A5, A6) and toward said welding
unit (17), said directions of feed (A1, A2, A3, A4,
A5, AB) being located reciprocally distanced
from each other in a desired manner, wherein
said positioning unit (31) comprises a prepara-
tion zone (50) and a delivery zone (51) adjacent
to each other in a direction parallel to said direc-
tion of movement (D2), said gripping members
(36) being located in said delivery zone (51), and
said preparation zone (50) having a width (L1),
in a direction parallel to the direction of move-
ment (D2), at least equal to or greater than the
width (L2) of said delivery zone (51),

characterised in that:

- the support element (33) to which said plurality
of seatings (34) are associated comprises at
least one of either a chain, a belt, a conveyor
belt, a cable, wherein the support element (33)
develops in a closed ring and winds around
return rollers (47), and wherein the support ele-
ment (33) defines a first return segment (33a),
facing upward during use, and configured to
define said support plane (46), and a second
return segment (33b) opposite the first return
segment (33a), and facing downward during
use, and wherein a first part of the first return
segment (33a) is positioned in the preparation
zone (50) while a second part of the first seg-
ment (33a), consecutive to the first return seg-
ment (33a), is positioned in the delivery zone
(61),

- the removal grippers (38) have a gripping
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amplitude greater than or equal to the pitch
between continuous housing seatings (34).

Apparatus as in claim 1, characterized in that said
plurality of positioning devices (45) are parallel to
each other in a direction orthogonal to the first direc-
tion (D1).

Apparatus as in claim 2, characterized in that said
positioning devices (45) are each provided with at
least two support elements (33) located parallel to
each other and each of which is provided with re-
spective housing seatings (34), and in that a first of
the two support elements (33) can be positioned in
the preparation zone (50) in order to receive the
longitudinal wires (13) from the first feeder (15)
and can be moved toward the delivery zone (51)
and vice versa, and a second of the two support
elements (33) can be positioned in the delivery zone
(51) to allow the removal and delivery of other long-
itudinal wires, and can be moved toward the pre-
paration zone (50) and vice versa.

Apparatus as in any claim hereinbefore, character-
ized in that an actuation device (48) is associated
with said support element (33) and is configured to
move said support element (33) and said housing
seatings (34) in said direction of movement (D2).

Apparatus as in any claim hereinbefore, character-
ized in that each of said gripping members (36) is
aligned with a respective direction of feed (A1, A2,
A3, A4, A5, AB).

Apparatus as in any claim hereinbefore, character-
ized in that said welding unit (17) comprises a
plurality of welding heads (26) configured to weld
said longitudinal wires (13) and said transverse wires
(14) to each other at every step and at every feed of
said transverse wire (14), and in that each of said
welding heads (26) is aligned with a respective direc-
tion of feed (A1, A2, A3, A4, A5, AB).

Apparatus as in any claim hereinbefore, character-
ized in that said first feeder (15) is configured to
dispose said longitudinal wires (13) in said first direc-
tion (D1) and comprises a store (25) for the long-
itudinal wires (13) and/or one or more wire unwinding
reels combined with cutting and straightening
means, drawing members (22) and measuring
means (24).

Apparatus as in any claim hereinbefore, character-
ized in that said at least one positioning device (45)
defines a support plane (46) on which to dispose said
longitudinal wires (13).

Apparatus as in claim 8, characterized in that said
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gripping members (36) are disposed in correspon-
dence with one side of said support plane (46), said
side being parallel to said direction of movement
(D2).

Apparatus as in any claim hereinbefore, character-
ized in that said gripping members (36) are installed
on a common support structure (52) mobile between
said positioning unit (31) and said welding unit (17)in
a direction parallel to said directions of feed (A1, A2,
A3, A4, A5, AB).

Method to make a wire mesh (11) using an apparatus
as in claim 1, that provides to:

- feed with a first feeder (15) longitudinal wires
(13) of said wire mesh (11),

- feed with a second feeder (16), on each occa-
sion, at least one transverse wire (14) to said
welding unit (17),

- receive from said first feeder (15) a plurality of
said longitudinal wires (13) which are disposed
in a positioning unit (31) parallel to a first direc-
tion (D1) and distanced according to a pre-set
pattern on a support plane (46),

- move the longitudinal wires (13) with a posi-
tioning device (45), keeping them in a plurality of
housing seatings (34) parallel and distanced
from each other in a direction of movement
(D2) orthogonal to the firstdirection (D1), where-
in said positioning unit (31) comprises a pre-
paration zone (50) and a delivery zone (51)
adjacent to each other in a direction parallel to
said direction of movement (D2), and wherein
while in said preparation zone (50) said first
feeder (15) delivers a first group of longitudinal
wires (13) distancing them from each other ac-
cording to a pre-set pattern, and wherein in said
delivery zone (51) lifting members (42), each
comprising a support plane with a substantially
flat shape, lift a second group of longitudinal
wires (13), previously prepared in said prepara-
tion zone (50), above the support plane (46),
removing it from the housing seatings (34) and
making it to be taken by said gripping members
(36),

- remove each of said longitudinal wires (13)
from the positioning unit (31) with a respective
gripping member (36), and

- transfer said longitudinal wires (13) with said
gripping members (36) in respective directions
offeed (A1, A2, A3, A4, A5, A6) and toward said
welding unit (17), said directions of feed (A1, A2,
A3, A4, A5, A6) being located reciprocally dis-
tanced from each other according to a pattern
coordinated to that which said longitudinal wires
(13) willassume when welded to said transverse
wires (14).
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Method as in claim 11, characterized by positioning
a plurality of welding heads (26) of said welding unit
(17) each aligned with a respective direction of feed
(A1, A2, A3, A4, A5, A6) and based on the interaxis
between said longitudinal wires (13) of said wire
mesh (11) to be made.

Method as in claim 11 or 12, characterized by
positioning each of said gripping members (36)
aligned with a respective direction of feed (A1, A2,
A3, A4, A5, A6), the closing of said gripping members
(36) causing the alignment of the end of said long-
itudinal wire (13) to the corresponding direction of
feed (A1-A6).

Method as in any of the claims from 11 to 13, char-
acterized by supplying, to said positioning unit (31)
and with said first feeder (15), said longitudinal wires
(13), reciprocally distanced according to a pattern
similar to that of the subsequent removal; performing
a first removal of some of said longitudinal wires (13)
with the respective gripping members (36); translat-
ing in said direction of movement (D2) the longitu-
dinal wires (13) remaining on the positioning unit (31)
so as to perform at least a second removal of at least
some of said remaining longitudinal wires (13) with
respective gripping members (36).

Patentanspriiche

1.

Vorrichtung zum Herstellen eines Drahtgitters (11),
aufweisend:

- eine Schweileinheit (17),

- eine erste Zufuhrvorrichtung (15), die konfigu-
riert ist, um Langsdrahte (13) zuzufihren,

- eine zweite Zuflhrvorrichtung (16), die konfi-
guriert ist, um bei gegebenem Anlass wenigs-
tens einen Querdraht (14) zu der Schweifl3ein-
heit (17) zuzufihren,

- eine Positioniereinheit (31), die konfiguriert ist,
um von der ersten Zufihrvorrichtung (15) eine
Mehrzahl von den Langsdrahten (13) zu emp-
fangen, die parallel zu einer ersten Richtung
(D1)undim Abstand gemaf einem vorbestimm-
ten Muster auf einer Halteebene (46) angeord-
net sind, die von wenigstens einer Positionier-
vorrichtung (45) definiert wird, wobei die wenigs-
tens eine Positioniervorrichtung (45) konfigu-
riert ist, um die Langsdrahte (13), unter parallel
und voneinander im Abstand Halten derselben,
in eine Bewegungsrichtung (D2) zu bewegen,
die senkrecht zu der ersten Richtung (D1) ist,
wobei die Positioniervorrichtung (45) eine Mehr-
zahl von Aufnahmesitzen (34) aufweist, die kon-
figuriert sind, um wenigstens einen der Langs-
drahte (13) zu empfangen, wobei die Mehrzahl
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von Aufnahmesitzen (34) mit einem Halteele-
ment (33) verkniipft ist und um ein vorbestimm-
tes Abstandsmall im gegenseitigen Abstand
voneinander sind,

- wobei die Positioniereinheit (31) ferner Hebe-
elemente (42) aufweist, die imstande sind, die
Langsdrahte (13) Uber die Halteebene (46) zu
heben und dieselben von den Aufnahmesitzen
(34) zu entnehmen, wobei die Hebeelemente
(42) jeweils eine Halteebene mit einer im We-
sentlichen flachen Gestalt aufweisen,

- eine Mehrzahl von Greifelementen (36), die
jeweils einen zugeordneten Entnahmegreifer
(38) haben und die jeweils konfiguriert sind,
um einen von den Langsdrahten (13) von der
Positioniereinheit (31) zu entnehmen und diese
in zugeordnete Zufiihrrichtungen (A1, A2, A3,
A4, A5, A6) zu der SchweilReinheit (17) hin zu
transferieren, wobei die Zufuhrrichtungen (A1,
A2, A3, A4, A5, AB) in einer gewlinschten Weise
im gegenseitigen Abstand voneinander ange-
ordnet sind,

wobei die Positioniereinheit (31) eine Erstellungs-
zone (50) und eine Lieferzone (51) aufweist, die in
einer Richtung parallel zu der Bewegungsrichtung
(D2) benachbart zueinander sind, wobei die Greif-
elemente (36) in der Lieferzone (51) angeordnet
sind, und wobei die Erstellungszone (50) eine Breite
(L1) in einer Richtung parallel zu der Bewegungs-
richtung (D2) hat, die wenigstens gleich oder grofier
als die Breite (L2) der Lieferzone (51) ist, dadurch
gekennzeichnet, dass:

- das Halteelement (33), mit dem die Mehrzahl
von Sitzen (34) verknupft ist, wenigstens eines
von entweder einer Kette, einem Riemen, einem
Forderband, einem Seil aufweist, wobei das
Halteelement (33) sich in einem geschlossenen
Ring erstreckt und um Umkehrrollen (47) ge-
wunden ist, und wobei das Halteelement (33)
ein erstes Umkehrsegment (33a), das im Be-
trieb nach oben gewandt ist und konfiguriert ist,
um die Halteebene (46) zu definieren, und ein
zweites Umkehrsegment (33b) definiert, das
dem ersten Umkehrsegment (33a) gegenuber-
liegt und im Betrieb nach unten gewandt ist, und
wobei ein erster Abschnitt des ersten Umkehr-
segments (33a) in der Erstellungszone (50) po-
sitioniert ist, wahrend ein zweiter Abschnitt des
ersten Segments (33a), aufeinanderfolgend zu
dem ersten Umkehrsegment (33a), in der Liefer-
zone (51) positioniert ist,

- die Entnahmegreifer (38) eine Greifweite ha-
ben, die gleich oder groRer als das Abstands-
mal zwischen fortlaufenden Aufnahmesitzen
(34) sind.
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2.

Vorrichtung gemaf Anspruch 1, dadurch gekenn-
zeichnet, dass die Mehrzahl von Positioniervorrich-
tungen (45) in einer Richtung senkrecht zu der ers-
ten Richtung (D1) parallel zueinander sind.

Vorrichtung gemal Anspruch 2, gekennzeichnet
dadurch, dass die Positioniervorrichtungen (45)
jeweils mit wenigstens zwei Halteelementen (33)
versehen sind, die parallel zueinander angeordnet
sind und von denen jedes mit zugeordneten Auf-
nahmesitzen (34) versehen ist, und dadurch, dass
ein erstes von den zwei Halteelementen (33) in der
Erstellungszone (50) positioniert werden kann, um
die Langsdrahte (13) von der ersten Zufihrvorrich-
tung (15) zu empfangen, und zu der Lieferzone (51)
hin bewegt werden kann und umgekehrt, und ein
zweites von den zwei Halteelementen (33) in der
Lieferzone (51) positioniert werden kann, um die
Entnahme und die Lieferung anderer Langsdrahte
zu ermoglichen, und zu der Erstellungszone (50) hin
bewegt werden kann und umgekehrt.

Vorrichtung gemaf irgendeinem vorigen Anspruch,
dadurch gekennzeichnet, dass eine Betatigungs-
vorrichtung (48) mit dem Halteelement (33) ver-
knipft ist und konfiguriert ist, um das Halteelement
(33) und die Aufnahmesitze (34) in der Bewegungs-
richtung (D2) zu bewegen.

Vorrichtung gemaf irgendeinem vorigen Anspruch,
dadurch gekennzeichnet, dass jedes der Greif-
elemente (36) mit einer zugeordneten Zufiihrrich-
tung (A1, A2, A3, A4, A5, AB) ausgerichtet ist.

Vorrichtung gemaf irgendeinem vorigen Anspruch,
gekennzeichnet dadurch, dass die Schweillein-
heit (17) eine Mehrzahl von Schweil3kdpfen (26)
aufweist, die konfiguriert sind, um die Langsdrahte
(13) und die Querdrahte (14) bei jedem Schritt und
bei jeder Zufuhrung des Querdrahts (14) miteinan-
der zu verschweil’en, und dadurch, dass jeder der
Schweifl3kdpfe (26) mit einer zugeordneten Zufiihr-
richtung (A1, A2, A3, A4, A5, AB) ausgerichtet ist.

Vorrichtung gemaf irgendeinem vorigen Anspruch,
dadurch gekennzeichnet, dass die erste Zufiihr-
vorrichtung (15) konfiguriert ist, um die Langsdréhte
(13)inderersten Richtung (D1) anzuordnen, und ein
Lager (25) fir die Langsdrahte (13) und/oder eine
oder mehr Drahtaufwickelspulen aufweist, die mit
Schneid- und Geradericht-Mitteln, Ziehelementen
(22) und Messmitteln (24) kombiniert sind.

Vorrichtung gemaf irgendeinem vorigen Anspruch,
dadurch gekennzeichnet, dass die wenigstens
eine Positioniervorrichtung (45) eine Halteebene
(46) definiert, auf welcher die Langsdrahte (13) an-
zuordnen sind.
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Vorrichtung gemaf Anspruch 8, dadurch gekenn-
zeichnet, dass die Greifmittel (36) korrespondie-
rend zu einer Seite der Halteebene (46) angeordnet
sind, wobei die Seite parallel zu der Bewegungs-
richtung (D2) ist.

Vorrichtung geman irgendeinem vorigen Anspruch,
dadurch gekennzeichnet, dass die Greifelemente
(36) an einer gemeinsamen Haltestruktur (52) instal-
liert sind, die zwischen der Positioniereinheit (31)
und der Schweileinheit (17) in einer Richtung paral-
lel zu den Zufiihrrichtungen (A1, A2, A3, A4, A5, AB)
bewegbar ist.

Verfahren zum Herstellen eines Drahtgitters (11)
unter Verwenden einer Vorrichtung gemal An-
spruch 1, welches bereitstellt:

- mittels einer ersten ZufGhrvorrichtung (15)
Langsdrahte (13) des Drahtgitters (11) zuzufih-
ren,

- mittels einer zweiten Zuflihrvorrichtung (16) bei
gegebenem Anlass wenigstens einen Quer-
draht (14) zu der SchweilReinheit (17) zuzufih-
ren,

- von der ersten Zufiihrvorrichtung (15) eine
Mehrzahl von Langsdrahten (13) zu empfan-
gen, die in einer Positioniereinheit (31) parallel
zu einer ersten Richtung (D1) und im Abstand
gemal einem vorbestimmten Muster auf der
Halteebene (46) angeordnet sind,

- die Langsdrahte (13) mittels einer Positionier-
vorrichtung (45) zu bewegen, unter Halten der-
selben in einer Mehrzahl von Aufnahmesitzen
(34) parallel und im Abstand voneinander, in
einer Bewegungsrichtung (D2) senkrecht zu
der ersten Richtung (D 1), wobei die Positionier-
einheit (31) eine Erstellungszone (50) und eine
Lieferzone (51) aufweist, die in einer Richtung
parallel zu der Bewegungsrichtung (D2) be-
nachbart zueinander sind, und wobei indes in
der Erstellungszone (50) die erste Zufiihrvor-
richtung (15) eine erste Gruppe von Langsdrah-
ten (13) liefert unter voneinander in Abstand
Bringen derselben gemal einem vorbestimm-
ten Muster, und wobei in der Lieferzone (51)
Hebeelemente (42), von denen jedes eine Hal-
teebene mit einer im Wesentlichen flachen Ge-
stalt aufweist, eine zweite Gruppe von Langs-
drahten (13), die vorausgehend in der Erstel-
lungszone (50) erstellt wurde, Uber die Halte-
ebene (46) anheben unter Entnehmen dersel-
ben von den Aufnahmesitzen (34) und Bewir-
ken, das sie zu den Greifelementen (36) ge-
bracht wird,

- jeden der Langsdrahte (13) von der Position-
iereinheit (31) zu entnehmen mittels eines zu-
geordneten Greifelements (36), und
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- die Langsdrahte (13) mittels der Greifelemente
(36) zu transferieren in zugeordnete Zufihrrich-
tungen (A1, A2, A3, A4, A5, A6) zu der Schweil3-
einheit (17) hin, wobei die Zufuhrrichtungen (A1,
A2, A3, A4, A5, A6) gegenseitig im Abstand
voneinander angeordnet sind gemaf einem
Muster, das zu jenem der koordiniert ist, wel-
ches die Langsdrahte (13) annehmen werden,
wenn sie mit den Querdrahten (14) verschweil3t
sind.

Verfahren gemafl® Anspruch 11, gekennzeichnet
durch Positionieren einer Mehrzahl von SchweilR-
kopfen (26) der Schweildeinheit (17), von denen
jeder mit einer zugeordneten Zufiihrrichtung (A1,
A2, A3, A4, A5, AB) ausgerichtet ist und basiert
auf der Zwischenachse zwischen den Langsdrahten
(13) des zu herzustellenden Drahtgitters (11).

Verfahren gemafl Anspruch 11 oder 12, gekenn-
zeichnet durch Positionieren jedes der Greifele-
mente (36), die mit einer zugeordneten Zufiihrrich-
tung (A1, A2, A3, A4, A5, AB) ausgerichtet sind,
wobei das SchlieRen der Greifelemente (36) die
Ausrichtung des Endes des Langsdrahts (13) mit
der korrespondierenden Zufthrrichtung (A1-A6) be-
wirkt.

Verfahren gemaf irgendeinem der Anspriche 11 bis
13, gekennzeichnet durch Zufiihren, zu der Posi-
tioniereinheit (31) und mittels der ersten Zufihrvor-
richtung (15), der Langsdrahte (13), die gegenseitig
im Abstand sind gemaf einem Muster, das gleich ist
zu jenem der nachfolgenden Entnahme, Durchflih-
ren einer ersten Entnahme von einigen der Langs-
drahte (13) mittels der zugeordneten Greifelemente
(36), Translationsbewegen der in der Positionierein-
heit (31) verbleibenden Langsdrahte (13) in die Be-
wegungsrichtung (D2), um wenigstens eine zweite
Entnahme wenigstens einiger der verbleibenden
Langsdrahte (13) mittels zugeordneter Greifelemen-
te (36) durchzufihren.

Revendications

Appareil pour fabriquer un treillis métallique (11)
comprenant :

- une unité de soudage (17),

- un premier distributeur (15) configuré pour
alimenter des fils longitudinaux (13),

- un second distributeur (16) configuré pour
alimenter, a chaque fois, au moins un fil trans-
versal (14) dans ladite unité de soudage (17),
- une unité de positionnement (31) configurée
pour recevoir dudit premier distributeur (15) une
pluralité desdits fils longitudinaux (13), disposés
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parallélement a une premiere direction (D1) et
espacés selon un motif prédéfini sur un plan de
support (46) défini par au moins un dispositif de
positionnement (45), ledit au moins un dispositif
de positionnement (45) étant configuré pour
déplacer lesdits fils longitudinaux (13) en les
maintenant paralléles et espacés les uns des
autres dans une direction de mouvement (D2)
orthogonale a ladite premiéere direction (D1),
ledit dispositif de positionnement (45) compre-
nant une pluralité de logements (34) configurés
pour recevoir au moins un desdits fils longitudi-
naux (13), ladite pluralité de logements (34)
étant associée a un élément de support (33)
et étant mutuellement espacés par un pas pré-
déterminé,

- ladite unité de positionnement (31) compre-
nant en outre des éléments de levage (42) ca-
pables de soulever les fils longitudinaux (13) au-
dessus du plan de support (46), et de les retirer
des logements (34), et ou lesdits éléments de
levage (42) comprennent chacun un plan de
support, de forme sensiblement plate,

- une pluralité d’éléments de préhension (36)
ayant chacun une pince de retrait (38) et chacun
étant configuré pour retirer 'un desdits fils lon-
gitudinaux (13) de ladite unité de positionne-
ment (31) et pour les transférer dans des direc-
tions d’alimentation respectives (A1, A2, A3, A4,
A5, AG) et vers ladite unité de soudage (17),
lesdites directions d’alimentation (A1, A2, A3,
A4, A5, AB) étant situées mutuellement a dis-
tance les unes des autres de maniére souhaitée,
ou ladite unité de positionnement (31)
comprend une zone de préparation (50) et
une zone de livraison (51) adjacentes l'une a
'autre dans une direction paralléle a ladite di-
rection de mouvement (D2), lesdits éléments de
préhension (36) étant situés dans ladite zone de
livraison (51), et ladite zone de préparation (50)
ayantune largeur (L1), dans une direction para-
liéle aladirection de mouvement (D2), au moins
égale ou supérieure a la largeur (L2) de ladite
zone de livraison (51), caractérisé en ce que :
- I'élément de support (33) auquel est associée
ladite pluralité de logements (34) comprend au
moins I'un parmi une chaine, une courroie, une
bande transporteuse, un cable, ledit élément de
support (33) se développant en anneau fermé et
s’enroulant autour de rouleaux de retour (47), et
ledit élément de support (33) définissant un
premier segment de retour (33a), orienté vers
le haut pendant I'utilisation, et configuré pour
définir ledit plan de support (46), et un second
segment de retour (33b) opposé au premier
segment de retour (33a), et orienté vers le bas
pendant l'utilisation, et dans lequel une pre-
miére partie du premier segment de retour
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(33a) est positionnée dans la zone de prépara-
tion (50) tandis qu'une seconde partie du pre-
mier segment (33a), consécutive au premier
segment de retour (33a), est positionnée dans
la zone de livraison (51),

- la pince de retrait (38) a une amplitude de
préhension supérieure ou égale au pas entre
les logements continus (34).

Appareil selon la revendication 1, caractérisé en ce
qu’une pluralité de dispositifs de positionnement
(45) sont paralléles les uns aux autres dans une
direction orthogonale a la premiére direction (D1).

Appareil selon la revendication 2, caractérisé en ce
que lesdits dispositifs de positionnement (45) sont
chacun pourvus d’au moins deux éléments de sup-
port (33) situés parallélement 'un a l'autre et chacun
pourvu de logements respectifs (34), et en ce qu’un
premier des deux éléments de support (33) peut étre
positionné dans la zone de préparation (50) afin de
recevoir les fils longitudinaux (13) du premier dis-
tributeur (15) et peut étre déplacé vers la zone de
livraison (51) et vice versa, et un second des deux
éléments de support (33) peut étre positionné dans
la zone de livraison (51) pour permettre le retrait et la
livraison d’autres fils longitudinaux, et peut étre dé-
placé vers la zone de préparation (50) et vice versa.

Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce qu’un dispositif
d’actionnement (48) est associé audit élément de
support (33) et est configuré pour déplacer ledit
élément de support (33) et lesdits logements (34)
dans ladite direction de mouvement (D2).

Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce que chacun desdits
éléments de préhension (36) est aligné avec une
direction d’alimentation respective (A1, A2, A3, A4,
A5, AB).

Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce que ladite unité de
soudage (17) comprend une pluralité de tétes de
soudage (26) configurées pour souder lesdits fils
longitudinaux (13) et lesdits fils transversaux (14)
I'unal’autre a chaque étape eta chaque alimentation
dudit fil transversal (14), et en ce que chacune
desdites tétes de soudage (26) est alignée avec
une direction d’alimentation respective (A1, A2,
A3, A4, A5, AB).

Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce que ledit premier
distributeur (15) est configuré pour disposer lesdits
fils longitudinaux (13) dans ladite premiére direction
(D1) et comprend un magasin (25) pour les fils
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longitudinaux (13) et/ou une ou plusieurs bobines de
déroulement de fil combinées a des moyens de
coupe et de redressement, des éléments de tirage
(22) et des moyens de mesure (24).

Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce que ledit au moins
un dispositif de positionnement (45) définit un plan
de support (46) sur lequel disposer lesdits fils longi-
tudinaux (13).

Appareil selon la revendication 8, caractérisé en ce
que lesdits éléments de préhension (36) sont dis-
posés en correspondance avec un cété dudit plande
support (46), ledit coté étant paralléle a ladite direc-
tion de mouvement (D2).

Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce que lesdits élé-
ments de préhension (36) sont installés sur une
structure de support commune (52) mobile entre
ladite unité de positionnement (31) et ladite unité
de soudage (17) dans une direction paralléle auxdi-
tes directions d’alimentation (A1, A2, A3, A4, A5,
AB).

Méthode pour fabriquer un treillis métallique (11)
utilisant un appareil selon la revendication 1, qui
consiste a :

- alimenter avec un premier distributeur (15) des
fils longitudinaux (13) dudit treillis métallique
(1),

- alimenter avec un second distributeur (16), a
chaque fois, au moins un fil transversal (14) vers
ladite unité de soudage (17),

- recevoir dudit premier distributeur (15) une
pluralité desdits fils longitudinaux (13) qui sont
disposés dans une unité de positionnement (31)
parallélement & une premiére direction (D1) et
espaceés selon un motif prédéfini sur un plan de
support (46),

- déplacer les fils longitudinaux (13) avec un
dispositif de positionnement (45), les mainte-
nant dans une pluralité de logements (34) para-
lieles et espacés les uns des autres dans une
direction de mouvement (D2) orthogonale a la
premiere direction (D1), ou ladite unité de posi-
tionnement (31) comprend une zone de prépa-
ration (50) et une zone de livraison (51) adja-
centes I'une a 'autre dans une direction para-
liele a ladite direction de mouvement (D2), et ou,
tandis que dans ladite zone de préparation (50)
ledit premier distributeur (15) livre un premier
groupe de fils longitudinaux (13) les espacgant
les uns des autres selon un motif prédéfini, dans
ladite zone de livraison (51) des éléments de
levage (42), chacun comprenant un plan de
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support de forme sensiblement plate, soulévent
un second groupe de fils longitudinaux (13),
préalablement préparés dans ladite zone de
préparation (50), au-dessus du plan de support
(46), lesretirantdes logements (34) etles faisant
prendre par lesdits éléments de préhension
(36).

- retirer chacun desdits fils longitudinaux (13) de
I'unité de positionnement (31) avec un élément
de préhension respectif (36), et

- transférer lesdits fils longitudinaux (13) avec
lesdits éléments de préhension (36) dans des
directions d’alimentation respectives (A1, A2,
A3, A4, A5, AB) et vers ladite unité de soudage
(17), lesdites directions d’alimentation (A1, A2,
A3, A4, A5, A6) étant situées a distance les unes
des autres de maniére coordonnée au motif que
lesdits fils longitudinaux (13) adopteront lors-
qu’ils seront soudés auxdits fils transversaux
(14).

Méthode selon la revendication 11, caractérisée en
le positionnement d’'une pluralité de tétes de sou-
dage (26) de ladite unité de soudage (17) chacune
alignée avec une direction d’alimentation respective
(A1, A2, A3, A4, A5, AB) et basée sur I'entraxe entre
lesdits fils longitudinaux (13) du treillis métallique
(11) a fabriquer.

Méthode selon la revendication 11 ou 12, caracté-
risée en le positionnement de chacun desdits élé-
ments de préhension (36) alignés avec une direction
d’alimentation respective (A1, A2, A3, A4, A5, AB), la
fermeture des éléments de préhension (36) provo-
quantl'alignement de I'extrémité dudit fil longitudinal
(13) avec la direction d’alimentation correspondante
(A1-AB).

Méthode selon I'une quelconque des revendications
de 11 a 13, caractérisée en la fourniture, a ladite
unité de positionnement (31) et avec ledit premier
distributeur (15), des lesdits fils longitudinaux (13),
espacés les uns des autres selon un motif similaire a
celui du retrait subséquent, la réalisation d’'un pre-
mier retrait de certains desdits fils longitudinaux (13)
avec les éléments de préhension respectifs (36), la
translation dans ladite direction de mouvement (D2)
des fils longitudinaux (13) restant sur 'unité de po-
sitionnement (31) afin de réaliser au moins un se-
cond retrait d’au moins certains desdits fils longitu-
dinaux (13) restants avec les éléments de préhen-
sion respectifs (36).
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