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(54) Method and machine for manufacturing continuous bent profiles

(57) Method and machine for the production of con-
tinuous bent structural sections to be used to form elec-
tro-welded lattice girders, normally used in building con-
struction, starting from a wire or metal rod (10).

The wire or the metal rod (10) is made to move for-
ward linearly, determining the pitch of the structural sec-
tion to be obtained by means of a feeding powered car-
riage (11) and accompanying powered carriage 16, said

carriages being coordinated with each other so as to
move alternatively in a reciprocally opposite direction.

The wire or metal rod is engaged by a shaping arm
20 that is driven to move vertically in a curvilinear trajec-
tory and with a travel adjustable on the basis of the height
of the structural section to be obtained.

The wire or metal rod is alternatively held locked and
unlocked in fixed positioning point (26), downstream of
the shaping arm, provided with restraining elements (27).
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a method and
a machine for the production of wires or metal rods in
order to produce continuous bent structural sections to
be used to form electro-welded lattice girders, normally
used in the building construction field.

PRIOR ART TECHNIQUE

[0002] As it is known, the production of continuous bent
structural sections, which are used to form electro-weld-
ed lattice girders, requires the feeding of wires or metal
rods which are bent into a regular form through various
automated driving and shaping means.
[0003] Patent IT 1238992 describes a method and a
machine for the formation of continuous bent structural
sections for electro-welded lattice girders wherein the
rectilinear wire is made to pass through two opposing
and reciprocally adjustable chains, having triangular
shaped teeth or plates intersecting each other, so as to
bend it in the form of a broken or continuous line. This
situation has the inconvenience of requiring specific and
difficult nearing and distancing operations of the two
chains and/or substitution of the teeth or shaped carried
by the chain links in order to adjust the amplitude of the
bendings.

SUMMARY OF THE INVENTION

[0004] The object of the invention is to provide a meth-
od and a machine for the production of continuous bent
structural sections to be used to form electro-welded lat-
tice girders, which can overcome the inconveniences of
the known prior art giving a solution which provides very
precise and reliable results.
[0005] A further object of the invention is to produce
continuous bent structural sections, starting from a wire
or metal rod, with an adjustable height in a completely
automated way, that is without the necessity of modifying
the machine substituting the shaping operating ele-
ments.
[0006] Another object of the invention is to enable the
production of continuous bent structural sections also
with an asymmetrical configuration, that is with alternat-
ing inclined and vertical parts, as well as parts having
different inclination and therefore different lengths.
[0007] These and other objects are achieved with the
method and the machine whose characteristics are de-
fined in the claims concluding the present description.

DETAILED DESCRIPTION OF THE INVENTION

[0008] Objects and characteristics of the invention will
be more apparent from the following description, for ex-
emplification only and not limited to, with reference to the

appended figures, wherein:

- Figure 1 schematically shows a machine for the pro-
duction of continuous bent structural sections to be
used to form electro-welded lattice girders, in a first
step of the method of production, according to the
invention;

- Figures from 2 to 5 schematically show the machine
in figure 1 in some following steps of the method of
production according to the invention;

- Figure 6 schematically shows a machine according
to the invention relative to an operating variation;

[0009] From the construction point of view, a machine
according to the invention comprises - as schematically
shown in figures from 1 to 5 - few essential elements;
[0010] The wire or the metal rod 10 is fed through a
feeding carriage 11, which is slidable on adapted rails 12
horizontal and integral with the machine frame (not
shown) and which is driven by an electrical servomotor
13 through an articulated mechanism 14, such as link-
work. The carriage 11 can therefore move alternatively
and is equipped with a gripper 15 or similar means, which
grips and drags wire 10 in the feeding step for a length
the same as the "pitch" of the required bending, and re-
leases it in the return travel.
[0011] An accompanying carriage 16 of the wire 10 is
controlled in synchronism with the feeding carriage 11 in
order to slide on adapted rails 17, equivalent to rails 12,
so as to move alternatively in a direction reciprocally op-
posed to that of the feeding carriage 11 movement. The
accompanying carriage 16 is equipped with a gripper 18,
or similar means, which grips the wire 10 in the feeding
step and releases it in the return travel.
[0012] Integral with the accompanying carriage 16, it
is also provided a mold or a bending tool 19, through
which wire 10 is driven and which is the lower geometrical
reference for the wire 10 bending so as to form the Greek
fret-shaped structural section.
[0013] The formation of the structural section is made
through a shaping arm 20 mounted on the machine frame
and which is able to move vertically in an alternative com-
pound motion through an articulated quadrilateral mech-
anism 21, driven by an electric servomotor, or equivalent
means (not shown), through a series of gearwheels 22,
23, 24. The shaping arm 20 ends at its lower end with a
gripping means 25, to engage the wire or metal rod 10
to bend.
[0014] The shaping arm 20 also cooperates with a po-
sitioning device 26, which is provided with at least a cou-
ple of restraining elements 27 suitable to lock the wire
10 during the bending step and release it during the feed-
ing and the unloading steps. In particular, the first re-
straining element 27 which encounters the wire 10 during
its feeding has also the function of a bending tool corre-
sponding to that of tool 19.
[0015] The operating control of all the members mak-
ing up the machine in order to synchronise their move-
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ments precisely, is carried out through a centralized con-
trol device (not shown) which is not claimed.
[0016] From the functional point of view, the wire or
the metal rod 10 is first (figure 1) in the gripper 15 of the
feeding carriage 11 and then in the gripper 18 of the ac-
companying carriage 16 and the bending tool 19, making
it arrive at the positioning device 26 were it is locked by
the first restraining element it meets. The feeding car-
riage 11 can start its return travel from the farthest feeding
position of the wire 10, which is disengaged by the gripper
15 that is open. On the contrary, the accompanying car-
riage 16 can start its advancement travel with the wire
gripped in the gripper 18. The shaping arm 20 is in its
lower position with its gripper 25 placed below the wire
10 in a gripping position of the latter.
[0017] Then (figure 2), the shaping arm 20 is operated
and it starts its travel vertically upward following a curvi-
linear trajectory lifting the wire 10 which is engaged to
the gripper 25. Contemporarily, the feeding carriage 11
makes a return travel, while the accompanying carriage
16 moves in the opposite direction accompanying the
wire 10 in its lifting. In this step, the wire 10 is locked in
the gripper 18 of the accompanying carriage 16 and in
the first restraining element 27 of the bending tool 19.
[0018] The distance A between the fulcrum of the arms
of the articulated quadrilateral 21 and the axes of the
gearwheels 23, 24, 25 determines the constant height of
the bent structural section, because the arms of the ar-
ticulated quadrilateral 21 rotate by a constant angle by
means of the gearwheels 22, 23, 24. In order to vary the
height of the bent structural section, it is necessary to
vary the distance A by operating on the clamps 28 and
on the screws 29. The adjustment of the distance A can
be operated manually and/or through automatic devices
known in themselves.
[0019] When the shaping arm 20 has reached the high-
est position (figure 3), corresponding to the height of the
Greek fret-shaped structural section to be obtained, the
accompanying carriage 16 has reached the end of its
feeding travel and the bending tool 19 determines the
lower bending point of the Greek fret-shaped structural
section. At the same time, the feeding carriage 11 has
reached the end of its return travel with the wire still dis-
engaged from the gripper 15, but locked in the gripper
18. The front end of the wire 10 is still locked in the first
restraining element 27.
[0020] In the following step (figure 4), the gripper 25 of
the shaping arm 20 is unlocked from the wire 10, after
which the shaping arm 20 starts its downward travel. The
gripper 18 of the accompanying carriage 16 is opened
releasing the wire 10 and the carriage starts its return
travel. On the contrary, the wire 10 is gripped by the grip-
per 15 of the feeding carriage 11 which restarts its wire
feeding travel. The first restraining element 27 of the
bending tool 19 is open and so is the second restraining
means wherein the bent wire is caused to pass.
[0021] In the following step (figure 5), the shaping arm
20 continues its downward travel until the gripper 25 is

made to be engaged with the wire 10. The feeding car-
riage 11, having the gripper 15 engaged with the wire 10,
continues its wire feeding travel, while the accompanying
carriage 16 completes its return travel.
[0022] Then, the cycle is repeated going back to the
above described initial step.
[0023] The method described above, with reference to
figures from 1 to 5, makes it possible to form continuous
bent structural sections with symmetrical configuration
presenting isosceles triangles, that is equal length recti-
linear parts and with constant bending angle.
[0024] On the contrary, for the production of continu-
ous bent structural sections with asymmetrical configu-
rations presenting right-angle triangles or scalene trian-
gles, that is with alternate inclined and vertical parts (fig-
ure 6), it is necessary to vary the travel of the accompa-
nying carriage 16 (respectively B or C) with respect to
the feeding carriage 11. The ratio between the travels of
the two carriages 11 and 16 determines the amplitude of
the bending angle and, consequently, the distance be-
tween two successive bendings of the structural to be
obtained.
[0025] The described method and machine fully
achieve the objects of the invention, in particular making
it possible to obtain, with very simple and reliable means,
continuous bent structural sections in order to form elec-
tro-welded lattice girders in the required shapes and di-
mensions, to be used in the field of building construction.

Claims

1. Method for the production of continuous bent struc-
tural sections to be used to form electro-welded lat-
tice girders, normally used in building construction,
starting from a wire or metal rod (10), characterized
in that:

- the wire or metal rod (10) is made to move
forward linearly, determining the pitch of the
structural section to be obtained, by means of a
feeding powered carriage (11) and an accom-
panying powered carriage (16), said carriages
being coordinated with each other so as to move
alternately in a reciprocally opposite direction,
- the wire or metal rod is engaged by a shaping
arm (20) that is driven to move vertically in a
curvilinear trajectory and with a travel adjustable
on the basis of the height of the structural section
to be obtained, and
- the wire or metal rod is alternately held locked
and unlocked in a fixed positioning point (26),
downstream of the shaping arm, provided with
restraining elements (27).

2. Method for the production of continuous bent struc-
tural sections according to claim 1, characterized
in that the travel of the accompanying carriage (16)
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is variable with respect to the travel of the feeding
carriage (11) so as to vary the amplitude of the bend-
ing angle of the structural sections and, consequent-
ly, the distance between two successive bendings
of the structural sections, obtaining structural sec-
tions with asymmetrical configurations presenting
right-angle triangles or scalene triangles.

3. Method for the production of continuous bent struc-
tural sections according to claim 1, characterized
in that the height of the structural section to obtain
is determined by adjusting the length of the shaping
arm (20).

4. Machine for the production of continuous bent struc-
tural sections to be used to form electro-welded lat-
tice girders, normally used in building construction
field, starting from a wire or metal rod (10), charac-
terized in that it includes

- a carriage for linearly feeding (11) the wire or
metal rod, driven by an electric motor, or equiv-
alent means, through an articulated mechanism
(14), and a carriage (16) accompanying the wire
or metal rod (10), coordinated with the feeding
carriage (11) so as to move alternately in a re-
ciprocally opposite direction and provided with
a bending tool (19),
- said carriages (11, 16) being equipped with
respective grippers (15, 18) for gripping the wire
or metal rod (10), suitable to be controlled in
coordinated and selective sequences by cen-
tralized control means,
- a shaping arm (20) for the wire or metal rod
(10), controlled to move vertically in a curvilinear
trajectory and alternately through an articulated
quadrilateral mechanism (21), said arm being
equipped at its lower end with a gripping means
(25) to engage the wire or metal rod (10), and
- a positioning device (26), downstream of the
shaping arm (20), wherein the wire or metal rod
(10) is kept locked during the lifting of the shap-
ing arm (20).

5. Machine for the production of continuous bent struc-
tural sections according to claim 4, characterized
in that the shaping arm (20) comprises an articulated
quadrilateral mechanism (21) driven through a se-
ries of gearwheels (22, 23, 24), and ends with a grip-
ping means (25) for gripping the wire (10).

6. Machine for the production of continuous bent struc-
tural sections according to claim 5, characterized
in that the articulated quadrilateral mechanism (21)
is adjustable in length by operating on clamps (28)
and screws (29) to vary the distance (A) between
the fulcrum of the arms and the axes of the gear-
wheels (22, 23, 24).

7. Machine for the production of continuous bent struc-
tural sections according to claim 4, characterized
in that the positioning device (26) is provided with
at least one restraining element (27), suitable to lock
the wire (10) during the bending step and to coop-
erate with the bending tool (19).
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