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(57) Abstract: Machine for forming at least a metal mesh comprising longitudinal wires (12) and transverse wires (13), compris-
ing at least a welding unit (17) provided with a plurality of welders (14) by means of which the longitudinal wires (12) are welded
to corresponding transverse wires (13), each of the welders (14) comprising at least two electrodes (15, 16), respectively upper
(15) and lower (16), selectively movable between a first feed position, in which at least a first electrode (15) is distant from the
transverse (13) and longitudinal (12) wires, and a second welding position, in which both the electrodes (15, 16) contact and weld
the wires (12, 13) by means of a passage of current. The welding unit (17) is electrically fed by a three-phase type system.
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“MACHINE FOR FORMING A METAL MESH AND RELATIVE WELDING
UNIT”
) * %k % % %k
FIELD OF THE INVENTION

The present invention concerns a machine for forming one or more metal
meshes, by means of welding. In particular, the invention is applied, preferably
but not exclusively, to making electro-welded metal meshes wused as
reinforcements in reinforced concrete structures. For this reason, in the following
description, specific reference will be made to this application, even though the
invention can also be used for forming meshes of other types.

BACKGROUND OF THE INVENTION

Machines for producing electro-welded metal meshes are known, which
meshes are made from a plurality of longitudinal metal wires or round pieces,
distanced with respect to each other. Corresponding metal transverse wires or
round pieces are welded perpendicularly to the longitudinal wires, according to a
predefined interaxis.

Such machines generally comprise a welding unit provided with a plurality of
welders, at least one for every longitudinal wire, and a unit to feed the transverse
wires.

In particular, each welder comprises two electrodes, an upper and a lower one,
able to be brought selectively nearer to each other so as to be moved between a
first position for feeding the wires to be welded, in which at least one of the two
electrodes is moved away from the two wires so as to allow them to be
positioned, and a second welding position in which the electrodes are brought
into contact with and grip the two wires in correspondence with one of their join
sections. In the second position the two electrodes close the electric circuit, thus
welding the two wires.

The functioning of such machines provides that a transverse wire, in some
cases several transverse wires at the same time, is fed and disposed in an
attachment position in which it is welded to the longitudinal wires by means of a
relative welding unit.

Subsequently, the longitudinal wires are simultaneously made to move

forward by a pitch equivalent to the interaxis according to specifications between
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the transverse wires, so that a new transverse \Wire can be fed and disposed in the
attachment position.

There is an ever-growing need to make production lots of metal meshes
having different pitches, and therefore it may be required, even during the course
of the same day, to re-equip the machine in order to modify the pitch between the
longitudinal wires.

To vary the pitch, so as to obtain a greater diversification of the types of mesh
that can be made, the welders having a distance equal to the pitch required are
electrically connected in pairs to each other by means of electric bridges. In this
way, when the electrodes of each of said pairs are in the welding position, a
closed electric circuit which allows the passage of the current needed for welding
is formed for each of them. The pitch is therefore made either by means of a
single welder, that is, a pair of an upper and a lower electrode, or by means of a
plurality of welded pairs connected to each other for the passage of the current.

One disadvantage of the known machine is that this variation in pitch between
the longitudinal wires entails complex and laborious operations to equip and
calibrate the machines, which are typically carried out manually and mainly
derive from the need to disconnect the pre-existing electric bridges and make
new electric bridges, depending on the new pitch required for the longitudinal
wires. This inevitably increases the times required for setting the machine,
proportionally to the frequency with which this operation to modify the pitch has
to be performed.

Document US-A-3.053.972 describes a feeding system for electrodes of the
three-phase type, in which two upper electrodes are connected to two distinct
phases of the three-phase system, while the third phase feeds a copper bar which
acts as a lower electrode. Document GB-A-1.056.005 also shows a three-phase
feeding system in which pairs of electrodes are fed in distinct phases of the three-
phase system, but no indication is provided for the possibility of modifying the
pitch of the mesh, that is, of varying the activation of at least some of the
electrodes, thus guaranteeing that a balanced electric feed is maintained in any
case.

Purpose of the present invention is to make a machine for forming a metal

mesh which does not need complex and laborious operations of equipping and
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calibrating the machine, and allows to make meshes substantially of any shape
and size quickly, easily and substantially automatically, considerably reducing
the setting times.

In particular, purpose of the invention is to reduce drastically the re-equipping

times of the machine in the steps of modifying the pitch between the longitudinal

wires, thus eliminating in practice the need to intervene with operations to
assemble/disassemble mechanical parts in order to make the electric connection
between specific welding units activated, and in any case keeping the electric
feed perfectly balanced.

The Applicant has devised, tested and embodied 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

The present invention is set forth and characterized in the independent claims,
while the dependent claims describe other characteristics of the invention or
variants to the main inventive idea.

In accordance with said purposes, a machine according to the present
invention is used, advantageously but not exclusively, to make a metal mesh of
the electro-welded type comprising longitudinal and transverse wires.

The machine comprises a plurality of welding units, each consisting of a pair
of electrodes, by means of which the longitudinal wires are attached by welding,
with a pre-defined or pre-definable pitch, to corresponding transverse wires of
the metal mesh.

. The two electrodes, respectively upper and lower, of each pair are selectively
and reciprocally movable between a first distanced position in order to feed the
wires to be welded, in which at least one of the electrodes is distant from the two
wires to be welded, and a second welding position in which both the electrodes
contact and weld the two wires by means of the passage of current.

In the following description, for the sake of simplicity, reference will be made
to the case in which the lower electrodes are fixed in a welding position in
contact with the wires to be welded, while the upper electrodes are selectively
movable from said distanced position, not in contact with the wires to be welded,

to the welding position.
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It obviously comes within the scope of the present invention that the upper
electrodes are fixed and the lower electrodes are movable, or also that both
electrodes are movable to be reciprocally closer/distanced with respect to each
other.

The upper and lower electrodes are disposed in pairs respectively facing each
other, and longitudinally distanced according to a regular interaxis equal to the
minimum pitch of the mesh to be obtained.

According to a characteristic feature of the present invention, the welding unit
is electrically fed by a three-phase system, in which at least the lower electrodes
of the welders are each individually connected to a specific phase of the three-
phase system.

According to the invention, the feed configuration of the lower electrodes is
such that, as the required pitch of the mesh varies, and therefore that of the upper
electrodes activated and brought into contact with the wires to be welded, the
electric circuit between the upper electrode, the wires to be welded and the lower
electrode of a triad of lower electrodes longitudinally adjacent is closed in such a
manner that all three phases of the three-phase system to which the lower
electrodes are connected are present, so as to guarantee a balanced electric feed.

In other words, the upper electrode involved in the welding, even as the pitch
varies, always forms with another two adjacent upper electrodes and with the
relative and corresponding lower electrodes, sequential triads in which all three
phases of the three-phase system of electric feed are present.

In this way, as the pitch required by the mesh varies, it is not necessary to
carry out any operation to mechanically re-configure the welding elements, but it
is enough to selectively activate the upper electrodes involved, that is, to lower
them onto the wires to be welded, thus always maintaining a balanced electric
feed condition, and therefore optimal welding conditions.

According to one formulation of the present invention, the connection of the
lower and upper electrodes follows a configuration of the star type of the three-
phase system.

According to another variant, the upper electrodes of the welders are all
connected to the centre of said star, and the star is in any case formed by triads

that vary as the electrodes involved vary, depending on the desired pitch of the
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mesh to be made.
BRIEF DESCRIPTION OF THE DRAWINGS
These and other characteristics of the present invention will become apparent
from the following description of a preferential form of embodiment, given as a
non-restrictive example with reference to the attached drawings wherein:

fig.1 is a front view of a welding machine according to the present invention in

a first operating condition;
fig. 2 is a detail of fig.1;

fig. 3 is a front view of the machine in fig. 1 in a second operating condition;

and

fig. 4 is a front view of the machine in fig. 1 in a third operating condition;

figs. 5a, 5b, 5¢ and 5d schematically show different configurations of use of
the machine according to the invention, respectively with the upper
electrodes raised to feed the wires to be welded, with all the uppér
electrodes lowered to obtain the mesh with minimum pitch, and with
some of the upper electrodes lowered to obtain, respectively, a double
pitch (fig. 5¢) and triple pitch (fig. 5d) of the minimum pitch.
~ DETAILED DESCRIPTION OF A PREFERENTIAL FORM OF
/ EMBODIMENT
With reference to the attached drawings, number 10 indicates in its entirety a
machine for forming electro-welded meshes according to the present invention.

In this case, the electro-welded meshes formed with the machine 10 comprise

*a plurality of longitudinal metal wires 12 distanced from each other and welded

to corresponding transverse metal wires 13, also distanced by a pre-defined
interaxis. ,

The machine 10 substantially comprises a frame 11 and at least a welding unit
17, mounted on the frame 11. In this case a welding unit 17 is shown comprising
a plurality of welders 14, one adjacent to the other. The welders 14 can also be
moved in a direction substantia\lly parallel to the direction of feed of the
transverse wires 13. The machine 10 also comprises a longitudinal feed unit and
a transverse feed unit, not shown, respectively able to feed the longitudinal wires
12 and the transverse wires 13, to dispose them in cooperation with the welders
14.
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Each welder 14 is disposed in correspondence with the join zone between the
respective longitudinal wire 12 and the relative transverse ‘wire 13, and comprises
a first upper electrode 15 and a second lower electrode 16. The electrodes 15, 16,
electrically fed, allow to close, as will be described more fully hereafter, an
electric circuit and therefore the passage of a current in correspondence with the
wires 12 and 13, thus determining the welding thereof.

Each upper electrode 15 is selectively movable vertically in the direction of
the second electrode 16, which is fixed, and the transverse wire 13 and the
longitudinal wire 12 are able to be positioned on the latter in their join position.

As we said before, the invention is also applied in the case where the upper
electrode 15 is fixed and the lower electrode 16 is selectively movable.

In particular, the first electrode 15 is selectively movable between a first feed
position (see for example the position of the upper electrodes in fig. 5a), in which
it is raised and distanced from the second electrode 16 and allows the free feed
both of the transverse wire 13 and also of the longitudinal wire 12, and a second
welding position, in which'it is near to the second electrode 16 and with the latter
contacts the two wires 12 and 13 (see figs. 5b, 5c and 5d discussed in detail
hereafter).

The welding unit 17 is fed electrically by means of a three-phase system in the
known star type configuration, in which all the upper electrodes 15 of the welders
14 are connected to the star’s centre and the lower electrodes 16 of the welders
14 are connected to different phases, indicated in the drawings with the letters R,
S, T of the three-phase system. |

As can be seen better in figs. Sa-d, each lower electrode 16 is connected to a
respective phase R, S, T of the three-phase feed system.

The welders 14 of each triad 18 are distanced longitudinally with respect to
each other by a quantity equal to the minimum pitch desired between the
longitudinal wires 12.

In particular, as can be seen for example in fig. Sb, when all the upper
electrodes 15 are activated, that is lowered on the wires 12, 13 to be welded, the
minimum pitch of the metal mesh is obtained, which can correspond, for
example, to 50 mm.

The machine 10 can however assume different operating conditions, each
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corresponding to the production of meshes having different pitches between the
longitudinal wires 12 and the transverse wires 13. As can be seen from the
drawings, in each of said operating conditions, corresponding in the case of fig.
5¢ to the double pitch with respect to that of fig. Sb, and in the case of fig. 5d to a
triple pitch, the lower electrodes 16 of the welders 14 continue to form triads of
adjacent electrodes, in relation to the respective upper electrodes 15 activated,
which comprise all the three phases R, S, T (even if not in the same order), thus
ensuring the closure of the circuit in balanced feed conditions.

As can be seen starting from fig. Sb, in which all the upper electrodes 15 are
activated in closing the respective electric circuits, the first three lower electrodes
16 form in sequence a triad R, S, T, the second three electrodes form a triad T, S,
R, the third three electrodes 16 form a triad S, R, T, and so on, that is, adjacent
triads of lower electrodes16 always and in every case comprise all the phases of a
triad.

Looking at the situation in fig. Sc, in which the upper electrodes 15 are
activated alternately in order to double the pitch, the first three lower electrodes
16 form the triad R, T, S, the second three lower electrodes 16 form the triad S,
T, R, the third form the triad T, R, S, and so on.

Finally, in fig. 5d, in which an upper electrode 15 of every three is activated in
order to triple the pitch, the triads R, T, S; S, T, R and so on are formed.

In this way, as the chosen pitch varies, each triad 18 of adjacent lower
electrodes 16, associated with the upper electrodes 15 activated, always
comprises all the three phases R, S, and T.

In particular the machine 10 according to the present invention as described
heretofore functions as follows.

Once the desired pitch between the longitudinal wires 12 has been selected,
starting from the end 19 of the mesh to be made, the upper electrodes 15 are
moved into a welding position having a reciprocal distance equal to said pitch.

Thus the triads 18 of welders 14 are formed, contiguous (fig. 4) or not
contiguous (figs. 1, 3) in which each lower electrode 16 of each welder 14 of said
triads 18 is connected to a different phase R, S, T of the three-phase system.

In this welding position, the upper electrodes 15 of the triads 18 are

electrically connected to the respective lower electrodes 16. Therefore the upper
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electrodes 15 of said triads 18 are in short circuit with the respective lower
electrodes 16. This corresponds to short circuit each phase of the three phase
system with the star centre. The three-phase syétem of each triad 18 is therefore
short circuited. Consequently, for each of said triads 18, a closed circuit is
formed through which the current needed to weld the wires 12, 13 flows.

It is clear that modifications and/or additions of parts may be made to the
machine for forming a metal mesh as described heretofore, without departing
from the field and scope of the present invention.

For example, it comes within the scope of the present invention to provide to
use two welding units 17 for each machine 10, disposed in a specular manner
with respect to each other in order to make at least two metal meshes in parallel.
This solution therefore provides to use two star type configurations of the three-
phase system disposed parallel with respect to each other. )

It is also clear that, although in the course of the description specific reference

was made to a three-phase system, the present invention also refers to systems

having phases with a different number, other than three.
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CLAIMS
1. Machine for forming a metal mesh comprising longitudinal wires (12) and
transverse wires (13), the machine comprising at least a welding unit (17)
provided with a plurality of welders (14) by means of which said longitudinal
wires (12) are welded to corresponding transverse wires (13), each of said
welders (14) comprising at least two electrodes (15, 16), respectively upper (15)
and lower (16), of which at least one is selectively and reciprocally movable
between a first distanced position, to feed the wires (12, 13) to be welded, and a
second welding position, in which both the electrodes (15, 16) contact and weld
said wires (12, 13) by means of a passage of current, characterized in that
- the welding unit (17) is electrically fed by a three-phase type system;
- each of the lower (16) or upper electrodes (15), is individually connected to a
specific phase (R, S, T) of the three-phase feed system;
- the feed configuration of the lower (16) or upper electrodes (15) is such that, as
the upper (15) or lower (16) electrodes activated and brought into contact with
the wires to be welded (12, 13) vary, according to the welding pitch to be
obtained, the electric circuit between the lower electrode (16), the wires to be
welded (12, 13) and the upper electrode (15) of a triad (18) of longitudinally
adjacent electrodes (15, 16) is closed in such a way that all three phases (R, S, T)
of the three-phase system to which the lower (16) and the upper (15) electrodes
are connected are always present.
2. Machine as in claim 1, characterized in that the connection of the lower and
upper electrodes (16, 15) is performed according to a star type configuration of
said three-phase system.
3. Machine as in claim 2, characterized in that, in the case where the lower
electrodes (16) are respectively connected to the phases (R, S, T) of the three-
phase system, the upper electrodes (15) are connected to the center of said star.
4. Machine as in any claim hereinbefore, characterized in that the lower
electrodes (16) are fixed and the upper electrodes (15) are selectively movable.
5. Machine as in any claim from 1 to 3, characterized in that the upper electrodes
(15) are fixed and the lower electrodes (16) are selectively movable.
6. Welding unit as in any claim hereinbefore, applied to a machine (10) for

forming a metal mesh comprising longitudinal wires (12) and transverse wires
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(13).

7. Method for forming at least a metal mesh consisting of longitudinal wires (12)
and transverse wires (13), by means of at least a welding unit (17) provided with
a plurality of welders (14), each of said welders (14) comprising two electrodes
(15, 16), of which at least one is selectiifely movable between a first distanced
position, to feed the wires fo be welded, and a second welding position in which
both the electrodes (15, 16) contact and weld said wires (12, 13) to each other,
characterized in that it provides:

- to supply electric feed of the three-phase type to the electrodes (15 16), in
which the lower electrodes (16) or the upper electrodes (15) are each connected
to a specific phase (R, S, T) of the three-phase system;

- to selectively move all, or only some of the upper (15) or lower (16) electrodes,

according to the welding pitch to be obtained, so that the electric circuit between

_ the lower electrode (16), the wires to be welded (12, 13) and upper electrode (15)

of a triad (18) of longitudinally adjacent’ electrodes (15, 16) is closed in such a
manner that all three phases (R, S, T) of the three-phase system are always

present.
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