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(54) Apparatus and method for manufacturing beam-reinforcement latticework-like wire structure 
on a just-in-time basis

(57) The present invention relates to an apparatus
for manufacturing latticework-like wire structures intend-
ed as reinforcement structures for beams and girders,
such as in particular concrete beams and girders, and
the related manufacturing method. An apparatus accord-
ing to the present invention comprises a first in-feeding
unit (1) adapted to supply a plurality of first wires, a sec-
ond in-feeding unit (2) supplying a plurality of second
wires (9) to a forming unit (4) provided with forming

means (6) adapted to bend said second wires (9), a weld-
ing unit (5) for joining said first and second wires to each
other. The apparatus according to the present invention
is characterized in that said forming unit (4) comprises
cutting means (14) adapted to cut off the second wires
(9), and in that a selection unit (3) adapted to select said
second wires (9) is provided upstream to said forming
unit (4) for selecting said second wires (9) according to
the gauge thereof.
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Description

[0001] The present invention refers to an apparatus
for a just-in-time manufacture of latticework-like wire
structures intended as reinforcement structures for
beams and girders, such as in particular concrete beams
and girders; it also refers to the related manufacturing
method.
[0002] In the building industry in general, and the pre-
fabricated construction industry in particular, use is large-
ly made of beams and girders that are made of a rein-
forcement latticework-like structure of crisscrossed metal
rods, i.e. wires embedded in concrete. Usually, a lattice-
work-like reinforcement of this kind suiting the particular
application is comprised of a pair of metal wires - gener-
ally termed lower longitudinal stringers in the art - extend-
ing at the same level in a mutually parallel arrangement,
and joining to a third metal wire - generally termed upper
longitudinal stringer in the art - extending parallel to the
lower stringers, but at a different level relative thereto.
The connection of the lower longitudinal stringers with
the upper longitudinal stringer is done by welding a further
pair of wires that are previously bent to form two corre-
sponding undulate brackets.
[0003] Latticework-like reinforcements of the above-
described kind are manufactured with the aid of rather
complicated equipment, starting generally from coiled
wire, i.e. wire wound on reels. According to the manu-
facturing methods generally used nowadays, these wires
are first unwound from the reels, then properly positioned
in accordance with the shape that the lattice-work-like
reinforcement is due to take, and straightened so as to
level them out by eliminating the curvature due to the
wire having been wound on the reels. The wires that are
due to form the afore-cited welding brackets are bent so
as to take an undulate pattern and - jointly with the wires
forming the longitudinal stringers - they are then con-
veyed towards the welding units that will electrically weld
the thus formed brackets onto the longitudinal stringers.
Upon leaving the welding units, the thus formed lattice-
work-like reinforcement is cut to desired length with the
aid of appropriate cropping machines and is eventually
sent to the packaging station. Anyway, use is currently
made also of latticework manufacturing apparatus, in
which the latticework-like reinforcement structures are
made starting from bundles of wires that are pre-cut to
the desired length and are delivered in this state to the
required forming and welding operations.
[0004] Apparatuses of this kind are designed to mass-
produce a large number of lots of invariably identical lat-
ticework-like reinforcements, and do not provide any pos-
sibility for variations to be introduced in the process so
as to cope with desired changes in the dimensions of the
wires or rods that make up the latticework-like reinforce-
ments being produced, such as for instance changes in
the wire or rod diameter or variations in the pitch, or spac-
ing pattern, and the height of the curvatures imparted to
the wires or rods forming the welding brackets. In other

words, apparatuses of the above-described kind cannot
be used in any such case in which some kind of just-in-
time manufacturing scheme is needed or desired, i.e. are
not practicable whenever the kind of production being
made or contemplated calls for a high degree of co-or-
dination between the time at which the latticework-like
reinforcements are actually needed at the building or any
similar site of use thereof, and the time at which they
have to be produced and made available for delivery to
the customers. In manufacturing apparatuses of this kind,
any variation to be introduced in production or product
parameters can in fact only be done at the cost of con-
siderably long down-times.
[0005] In more recent times, the need has been in-
creasingly felt in the building industry for varied types of
concrete beams and girders having differing strength
properties, and - as a result - differing dimensional spec-
ifications of the metal reinforcement embedded in the
same beams and girders, to be used within a same con-
struction, i.e. building unit. Now, such requirement cannot
be complied with by any of the currently known beam
fabrication apparatuses and related manufacturing meth-
ods, owing to their poor flexibility in adapting to different
production needs and patterns in an acceptably quick
manner.
[0006] It is therefore a main object of the present in-
vention to provide an apparatus, along with a related
method, for manufacturing latticework-like reinforce-
ments for beams and girders, which does away with the
typical drawbacks and disadvantages of prior-art appa-
ratuses and methods.
[0007] Within this general object, it is a purpose of the
present invention to provide an apparatus and a method
for manufacturing latticework-like reinforcements for
beams and girders, which are highly flexible to enable
the form and shape of latticework-like reinforcements be-
ing produced to be changed whenever this is needed,
without any downtime, i.e. without any need arising for
the production process itself to be temporarily stopped.
[0008] Another purpose of the present invention is to
provide a manufacturing apparatus and method, which
enable latticework-like beam reinforcements in a wide
range of sizes, in particular having longitudinal wire
stringers and welding brackets with diameters that can
be selected to comply with varying needs, to be pro-
duced.
[0009] Yet another purpose of the present invention is
to provide an apparatus for producing latticework-like
beam reinforcements, which is capable of being derived
from an existing prior-art apparatus through a reduced
number of modifications.
[0010] It is a further, equally important purpose of the
present invention to provide an apparatus for producing
latticework-like beam reinforcements, which is capable
of ensuring an improved hourly output rate as compared
with existing prior-art apparatuses.
[0011] According to the present invention, these aims,
along with further ones that will become apparent from
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the following disclosure, are reached in an apparatus for
producing latticework-like beam reinforcements, which
incorporates the features and characteristics as recited
in claim 1 appended hereto, and a related method for
producing latticework-like beam reinforcements, which
incorporates the features and characteristics as recited
in claim 10 appended hereto.
[0012] Further features and advantages of the present
invention will anyway be readily understood from the de-
scription that is given below by way of non-limiting ex-
ample with reference to the accompanying drawings, in
which:

- Figure 1 is a block diagram of an apparatus for pro-
ducing latticework-like beam reinforcements accord-
ing to the present invention;

- Figure 2 is a schematical view of a machine for form-
ing the welding brackets for the latticework-like beam
reinforcements, as viewed in a first phase of the form-
ing process thereof;

- Figure 3 is a schematical view of the forming machine
shown in Figure 2, as viewed in a second phase of
the forming process thereof.

[0013] With reference to Figure 1, the apparatus ac-
cording to the present invention comprises a first in-feed-
ing unit 1 adapted to supply a plurality of first wires that
are substantially rectilinear in form. Preferably, such first
in-feeding unit works by withdrawing wires that are
wound on reels, using appropriate unwinding machines
to this purpose; the thus withdrawn wires are then
straightened out and cut to the desired length by means
of appropriate cutting tools. As an alternative thereto, the
in-feeding unit 1 may be adapted to withdraw, i.e. take
in wires that are pre-cut according to the length that the
latticework-like beam reinforcements to be produced are
due to have at the end of the fabrication process. The
diameter, i.e. gauge of the wires supplied by the first in-
feeding unit may be varied according to actual needs and
requirements by means of appropriate machines that are
inherently known as such in the art and, in particular, are
adapted to effect, i.e. carry out a reduction in the diameter
or gauge of the wires. The wires supplied by the first in-
feeding unit will be used as the longitudinal stringers
needed to form each latticework-like beam reinforce-
ment.
[0014] A second in-feeding unit 2 uses appropriate for-
ward-moving and positioning means to supply a plurality
of second wires having diameters that differ from each
other to a so-called selection unit 3 that is capable of
selecting such wires on the basis of, i.e. according to the
diameter or gauge thereof. The selection process is car-
ried out in accordance with the type of latticework-like
beam reinforcement that is due to be produced, as well
as the extent or amount of reinforcement that it is required
to impart to the beam or girder in which it is going to be

embedded. Upon having been in this way selected in the
selection unit 3, these second wires, which will form the
brackets used in the fabrication of the latticework-like
beam reinforcement, are supplied into a forming unit 4,
in which they are preferably formed according to an un-
dulate pattern and eventually cut to the desired length
and size. Such forming unit 4 will be described in greater
detail below with reference to Figures 2 and 3.
[0015] The brackets that are formed by and output from
the forming unit 4 are conveyed towards a welding unit
5, which also receives the afore-cited first wires, i.e. the
longitudinal stringers being supplied by the first in-feed-
ing unit 1. This welding unit 5 works by electrically welding
the brackets onto the longitudinal stringers so as to com-
plete the latticework-like beam reinforcement structure.
[0016] With reference to Figures 2 and 3, the forming
unit 4 comprises forming means 6 interposed, i.e. pro-
vided between two respective clamping means 7 and 8
that are generally constituted by pincers or similar tools
that are adapted to grip a wire 9. The forming means 6
comprise a translationally moving pushing member, the
length or extent of the translational displacement of which
can be adjusted with the aid of appropriate adjustment
means as they are largely known as such in the art, so
as to enable the wire 9 to be formed according to a wide
variety of shape patterns. Further clamping means may
be provided for association with the forming means 6. In
order to form the wire 9 according to an undulate pattern,
at least one of the pincers 7, 8 is movable relative to the
other one, so that when the forming means 6 enter into
contact with the wire 9 (cf. Figure 2), the resulting action
exerted on such wire 9 causes the pincers 7, 8 retaining
the wire 9 to move closer to each other. In the embodi-
ment illustrated in Figures 2 and 3, the forming unit com-
prises a single movable pincer 7 and a second stationary
pincer 8. The motion of the pincer 7 is a linear one and
is operated with the aid of appropriate driving means 10,
such as a rack-and-gear drive, a sliding-shoe drive or
other straight-line motion mechanisms of any kind gen-
erally known as such in the art. Further motion imparting
means 10 may be provided to vary the distance between
the forming means 6 and each one of the pincers 7, 8
associated therewith, in view of forming along the wire 9
a pattern of waves or corrugations in a wide range of
shapes, such as corrugations in the shape of an isosceles
triangle, a right-angled triangle, etc.
[0017] In addition, the pitch and the height of the
waves, i.e. corrugations formed on the wire 9 can be var-
ied by acting on the adjustment means provided to adjust
the travel, i.e. the displacement of the pushing member
associated to the forming means 6, whereas the move-
ment of the wire 9 is controlled by proper forward-moving
and positioning means 13 during the forming process
thereof.
[0018] The forming unit 4 is provided with cutting
means 14, which enable the wire 9 to be cut off at a region
thereof corresponding to a bend formed thereon or at
any other region of the wire 9, as the case may be. In
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particular, such cutting means 14 may be provided and
accommodated within or in close association with either
one or both pincers 7, 8 and/or the forming means 6 them-
selves. In this manner, the wire 9 can be cut off at a point
corresponding to the crests 15 and/or the roots 16 formed
thereon, or at any other point of the wire 9. With reference
to Figure 3, when the wire 9 has desirably to be cut off
at a crest 15, the same wire is solely clamped by the
pincer 8 situated downstream from the forming means 6.
[0019] Fully apparent from the above description is
therefore the ability of the present invention to effectively
reach the aims and advantages cited afore, in that it pro-
vides an apparatus and a method for manufacturing lat-
ticework-like beam reinforcement structures, which are
capable of enabling such latticework-like beam reinforce-
ment structures to be produced in a wide range of differ-
ent sizes and shapes on a just-in-time basis, since the
possibility is given for not only the shape and pattern of
the brackets used to join the longitudinal stringers, but
also the diameter, i.e. gauge of the wires used to fabricate
the latticework-like beam reinforcement structure and the
length of the latter to be varied in response to changing
needs, actually.
[0020] Fully apparent is also the ability of an apparatus
and a method embodied according to the present inven-
tion to ensure a considerable increase in the hourly output
rate, i.e. in the number of latticework-like beam reinforce-
ment structures produced in a given time unit, since they
do not require any disadvantageous down-time to intro-
duce variations in the shape and/or size specifications
of the latticework-like beam reinforcement structures to
be produced.
[0021] Furthermore, the manufacturing apparatus ac-
cording to the present invention is fully able to be advan-
tageously implemented with just a few modifications
starting from any existing prior-art equipment of the same
kind, i.e. used to manufacture latticework-like beam re-
inforcement structures in the traditional manner.

Claims

1. Apparatus for manufacturing latticework-like wire
structures intended as reinforcement structures for
beams and girders, such as in particular concrete
beams and girders, comprising a first in-feeding unit
(1) adapted to supply a plurality of first wires, a sec-
ond in-feeding unit (2) supplying a plurality of second
wires (9) to a forming unit (4) provided with forming
means (6) adapted to bend said second wires (9), a
welding unit (5) for joining said first and second wires
to each other, characterized in that said forming
unit (4) comprises cutting means (14) adapted to cut
off the second wires (9), and in that a selection unit
(3) adapted to select said second wires (9) is provid-
ed upstream to said forming unit (4) for selecting said
second wires (9) according to the gauge thereof.

2. Apparatus for manufacturing latticework-like beam
reinforcement structures according to claim 1,
wherein said forming unit (4) comprises forming
means (6) provided between a pair of pincers (7, 8),
said cutting means (14) being provided in corre-
spondence to either one or both said pincers (7, 8).

3. Apparatus for manufacturing latticework-like beam
reinforcement structures according to claim 1 or 2,
wherein said cutting means (14) are provided on said
forming means (6).

4. Apparatus for manufacturing latticework-like beam
reinforcement structures according to any of the pre-
ceding claims, wherein at least one of said pincers
(7, 8) is movable relative to the other one and said
forming means (6) comprise a translationally dis-
placing pushing member along with adjustment
means for adjusting the travel, i.e. extent or length
of displacement of said pushing member.

5. Apparatus for manufacturing latticework-like beam
reinforcement structures according to claim 4,
wherein motion imparting or actuation means (10)
are provided to vary the distance between said form-
ing means (6) and said pincers (7, 8).

6. Apparatus for manufacturing latticework-like beam
reinforcement structures according to any of the pre-
ceding claims, wherein said forming means (6) com-
prise clamping means for retaining said second wires
(9).

7. Apparatus for manufacturing latticework-like beam
reinforcement structures according to any of the pre-
ceding claims, wherein said first in-feeding unit (1)
comprises reels on which said first wires are wound,
unwinding means for unwinding said first wires from
said reels, and straightening and cutting means for
said first wires to be given a substantially rectilinear
form and a pre-determined length.

8. Apparatus for manufacturing latticework-like beam
reinforcement structures according to any of the pre-
ceding claims, wherein said first in-feeding unit (1)
comprises means adapted to reduce the diameter,
i.e. gauge of said first wires.

9. Apparatus for manufacturing latticework-like beam
reinforcement structures according to any of the pre-
ceding claims, wherein said second in-feeding unit
(2) is provided with forward moving and positioning
means for handling said second wires.

10. Method for manufacturing latticework-like wire struc-
tures intended as reinforcement structures for
beams and girders, such as in particular concrete
beams and girders, comprising the steps of
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a) feeding in a plurality of first wires;
b) feeding in a plurality of second wires (9);
c) selecting said plurality of second wires (9) on
the basis of the diameter, i.e. gauge thereof;
d) bending said plurality of second wires in a
forming unit (4) and cutting off said second wires
(9) with the aid of cutting means (14) provided
on said forming unit (4);
e) welding said plurality of first wires and said
plurality of second wires together.

11. Method for manufacturing latticework-like beam re-
inforcement structures according to claim 10, where-
in said step (a) comprises unwinding said plurality
of first wires from the reels on which they are wound,
and then straightening said first wires and cutting
them to a pre-determined length.

12. Method for manufacturing latticework-like beam re-
inforcement structures according to claim 10 or 11,
wherein said step (a) comprises reducing the diam-
eter or gauge of said plurality of first wires.

13. Method for manufacturing latticework-like beam re-
inforcement structures according to any of the claims
10 to 12, wherein said step (d) comprises forming
said plurality of second wires (9) into an undulate
pattern.

14. Method for manufacturing latticework-like beam re-
inforcement structures according to any of the claims
10 to 13, wherein said step (d) comprises cutting off
said second wires (9) at any pre-determined region
of the bends formed by means of said forming unit
(4).
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