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(54) MACHINE FOR MACHINING PIECES, IN PARTICULAR OBLONG AND BENT PIECES, AND
RELATED MACHINING METHOD

(57) The present invention concerns a machine (1)
for machining oblong pieces, in particular bent beams
(T),wherein saidbeam(T) comprisesaheadend (Tt) and
a tail end (Tc), wherein said machining machine (1)
comprises: supporting means (2) forming a working
plane (X, Y) for moving a beam (T) to be machined in
an advancement direction (V); an input station (3), com-
prising a first input plier (31)
capable ofmoving said beam (T) on saidworkingplane in
said advancement direction (V) and in a direction (Y)
perpendicular to said advancement direction (V);
a machining cabin (4), having at least one machining
head (41) for machining a bent beam (T); and an exit

station (5), comprising a first exit plier (51) capable of
moving said beam (T) on saidworking plane (X, Y) in said
direction of advancement (V) and in a direction (Y) per-
pendicular to said advancement direction (V); in that said
input station (3) comprise a second input plier (32), ar-
ranged between said first input plier (31) and said ma-
chining cabin (4), wherein said second input plier (32) is
configured to move said beam (T) on said working plane
(X, Y) in said advancement direction (V) and in a direction
(Y) perpendicular to said advancement direction (V).

The present invention also concerns a method (6) of
machining oblong pieces.
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Description

[0001] The present invention concerns a machine for
machining pieces, in particular oblong and bent pieces,
and related machining method.

Field of invention

[0002] More in detail, the invention concerns a ma-
chine of the aforementioned type, designed and created
in particular to allow the machining of long and generally
heavy wooden pieces, generally beams, using known
workingmeans,whichpresent structural advantages that
allow both the machining of straight beams and of bent
beams.
[0003] In the following, the description will be aimed at
the machining of wooden pieces having the prevailing
longitudinal dimension, with possible curvature, but it is
clear that the same should not be considered limited to
this specific use.

Prior art

[0004] As is well known, in wooden construction it is
oftennecessary to useoblongbeams for the construction
of roofs and other structural parts.
[0005] In order to satisfy the demand for these worked
beams, there are various types ofmachining centers and
machines on the market, which in some cases are com-
posed of a loading system, a central body, and an un-
loading system. The loading system is in turn composed
of a loading buffer, a singularizer, and a roller conveyor.
[0006] The central body is structured as a machining
cabin, inside which the necessary tools and the working
unit(s) are located. The plier, therefore, not only moves
the piece during the machining but holds it in position to
ensure precise and stable positioning.
[0007] At the entrance to the machining area and the
cabin, the beam encounters three rollers: two lateral and
one upper. The lateral rollers are designed to center the
beam, while the upper roller exerts downward pressure,
ensuring the correct positioning of the piece with respect
to the vertical axis.
[0008] Inside the machining cabin, there is a 6-axis
working unit, which allows the machining of every part of
the beam, including the surface or lower face. Once the
machining is completed, the beam is moved towards the
unloading system through a further exit roller conveyor.
Here, initially, the unloading plier intervenes, positioning
the machined piece on the roller conveyor, and then the
pusher intervenes to push the piece onto the unloading
buffer.
[0009] However, the machining machine according to
the prior art has some limitations.
[0010] Recently, the market has shown a growing de-
mand for bent beams, i.e. beams with a rectangular
section that have a slight curvature of 35 mm every 8
meters. This particular curvature, which serves to im-

prove structural performance.
[0011] The existing machining centers, according to
the prior art, are designed in a rigidmanner. Therefore, in
the case of continuous machining of bent beams, non-
optimal machining could occur or, in the worst case,
damage could be caused to the machine itself.
[0012] Currently, the bent beams aremainly machined
manually, or through the use of gantry machines with a
fixed piece where setup and piece reference times are
very long. These operating methods bring with them a
series of limitations that make them suboptimal com-
pared to the needs of the current market.
[0013] Firstly,manualworking is significantly inefficient
from the point of view of production times. The precision
and accuracy required in the machining of bent beams
lead to prolonged machining times, making the entire
production process less responsive to market demands
and more expensive in terms of labor.
[0014] In addition to the inefficiency due to the length-
ening of machining times, the manual working of bent
beams entails a high level of risk for operators. Handling
and working beams of significant dimensions, especially
when they have a curvature, can expose operators to
dangers related to handling, lifting, and grinding the
pieces. This can cause injuries, accidents, or damage
to the beams themselves.

Scope of the invention

[0015] In light of the above, it is, therefore, the scope of
thepresent invention toproposeamachine formachining
wood that allows to work even continuously bent beams,
including their lower face, without interruptions and also
with better precision and speed (general, both for straight
beams and for bent beams).
[0016] Another scope of the invention is to make the
solution efficient also in economic terms.

Object of the invention

[0017] These and other results are obtained according
to the inventionwith thedoublingof thepliers usedboth in
the input loading system and in the output unloading
system.
[0018] More in detail, an additional loading plier is
introduced, alongside the existing one, so as to be able
to manage and move the beams with greater precision
and flexibility. This addition allows the continuous posi-
tioning of the beam with respect to at least the horizontal
axis, transverse to the advancement direction of the
piece.
[0019] Similarly, the addition of another plier in the
unloadingsystem isproposed.Thisadditional plier,work-
ing in conjunction with the existing plier, ensures that the
beam is correctly positioned and held throughout the
entire unloading process as the beam is machined.
[0020] Each pair of pliers can be misaligned from the
other. This means that the pliers can operate indepen-
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dently of each other in terms of position, ensuring greater
adaptability to the different machining and positioning
needs of the beam. This allows, for example, to manage
beams with different degrees of deflection or with parti-
cular or even irregular shapes, thus offering a versatile
and highly performing solution compared to traditional
systems.
[0021] It is, therefore, specific object of the present
invention a machine for machining oblong pieces, in
particular bent beams, wherein said beam comprises a
headendanda tail end,wherein saidmachiningmachine
comprises: supporting means forming a working plane
for moving a beam to be machined in an advancement
direction; an input station, comprising a first input plier
capable of moving said beam on said working plane in
said advancement direction and in a direction perpendi-
cular to said advancement direction; a machining cabin,
having at least onemachining head for machining a bent
beam; and an exit station, comprising a first exit plier
capable of moving said beam on said working plane in
said direction of advancement and in a direction perpen-
dicular to said advancement direction; characterized in
that said input station comprise a second input plier,
arranged between said first input plier and said machin-
ing cabin, wherein said second input plier is configured to
move said beam on said working plane in said advance-
ment direction and in a direction perpendicular to said
advancement direction.
[0022] Still according to the invention, said exit station
can comprise a second exit plier arranged so that said
first output plier is positioned between said machining
cabin and said second output plier, wherein said second
output plier is configured to move said beam on said
working plane in said advancement direction and in a
direction perpendicular to said advancement direction.
[0023] Still according to the invention, said first input
plier can comprise a pair of jaws for gripping said input
beam, and/or in that said second input plier comprises a
pair of jaws for gripping said input beam.
[0024] Advantageously according to the invention,
said first output plier can comprise a pair of jaws for
gripping said output beam, and/or in that said second
output plier comprises a pair of jaws for gripping said
beam in output.
[0025] Againaccording to the invention, each jawof the
pliers of said input station and said exit station can
comprise at least one gripping plate.
[0026] Still according to the invention, each jaw of the
pliers of said input station and said exit station can
comprise a dovetail coupling, and in that said machine
comprises gripping plates removably coupleable to said
dovetail coupling, wherein said gripping plates have dif-
ferent thicknesses depending on whether a straight or
bent beam has to be moved.
[0027] Still according to the invention, each jaw of the
pliers of said input station and said exit station can
comprise a four-bar linkage, capable of assuming an
extended position, for gripping straight beams, and a

retracted position, for gripping bent beams, and a grip-
ping plate, coupled to said four-bar linkage of said jaw.
[0028] Furthermore, according to the invention, said
input station can comprise a photocell, for detecting the
head end of said beam.
[0029] Preferably according to the invention, said sup-
porting means can comprise a roller conveyor.
Furthermore, according to the invention, said machining
head can comprise one or more single or multi-axis
machining heads, in particular with six axis formachining
all the faces of said beam.
[0030] A further object of the present invention is a of
machining oblong pieces, in particular bent beams by
means of a machine according to any one of the preced-
ing claims, comprising the following steps:

A. placing a beam on said support means of said
input station;
B. tighten and position said beamusing said first and
second input clamps for the machining;
C.moving said beam in saidmachining cabin, for the
machining of said beam bymeans of saidmachining
head by means of said first and second input pliers
and by said first and second exit pliers, so as to
transfer said beam onto said exit station; and
D. extracting said beam from said machining cabin.

[0031] Againaccording to the invention, said tightening
and positioning step B comprises the following sub-
steps:

B1. position said first and second input pliers on said
beamrespectively at apredefineddistance fromsaid
tail end and from said head end of said bent beam;
B2. tightening the jaws of said first and second input
pliers on said bent beam, rotating said beam, soas to
align it with said advancement direction; and
B3. moving said beam along said advancement
direction introducing it into said machining cabin.

[0032] Advantageously according to the invention,
said step B2 of tightening said jaws of said first and
second input pliers can comprise the detection of said
head end of said beam by means of detection means,
such as a photocell and the like.
[0033] Furthermore, according to the invention, said
step B2 of tightening said jaws of said first and second
input pliers can comprise a second gripping by means of
said first and second plier of said input station in two
predefined points or working heights of said beam.
[0034] Preferably according to the invention, said tigh-
tening andpositioning stepB can comprise the tightening
of said beam by means of said second input plier at a
point located near said first input plier, and, following said
movement of said beam, said first exit plier clamps said
beam close to said head end when it is in said machining
cabin.
[0035] Againaccording to the invention, said tightening
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and positioning step B can comprise the following sub-
step: B4. moving the jaws of each input plier and/or each
output plier independently with respect to the respective
plier, in a direction orthogonal to said advancement direc-
tion, correcting the position of said beam with respect to
its longitudinal axis according to the curvature of said
beam itself.
[0036] Still according to the invention, said extracting
step D can comprise the following sub-step:

D1. tightening said beam first by means of said first
plier and then using said second plier of said exit
station,moving it in theadvancement direction,while
said beam is released first by said first plier and then
by said second plier of said input station; and
D2. releasing said beam by said first and second
pliers of said exit station.

[0037] Advantageously according to the invention,
said first and second pliers of said input station and/or
first and second pliers of said exit station can rotate
and/or translate said beam so as to keep it aligned with
said advancement direction.
[0038] Still according to the invention, when said beam
is bent, said first and second pliers of said input station
and/or first and second pliers said exit station can rotate
and/or translate said beamsoas to haveas reference the
alignment of the advancement direction, placing it tan-
gential to the barycentric axis or to the neutral axis of said
beam itself.
[0039] Also forming the object of the present invention
is a computer program comprising instructions which,
when the program is executed by a computer, cause the
computer to execute the steps of the method, as defined
above.
[0040] A further object of the present invention is a
storage means readable by a computer comprising in-
structions which, when executed by a computer, cause
the computer to execute the steps of the method, as
defined above.

Brief description of the figures

[0041] The present invention will now be described for
illustrative but not limitative purposes, according to its
preferred embodiments, with particular reference to the
figures of the attached drawings, in which:

figure 1 shows a top view of amachine formachining
wood, according to the present invention;
figure 2 shows a bent beam;
figure 3 shows a jaw of a pliers with manual coupling
of the gripping plate;
figure 4 shows a jaw plate for straight beams;
figure 5 shows a jaw plate for bent beams;
figure 6 shows the jaw from figure 3 with a straight
beam jaw plate installed;
figure 7 shows the jaw of figure 3 with a bent beam

jaw plate installed;
figure 8 shows a bent beam gripped simultaneously
by two pliers;
figure 9 showsa top viewof the jawwith anautomatic
gripping mechanism, in the gripping position for
straight beams;
figure 10 shows a perspective side view of figure 9;
figure 11 shows a top view of the jaw with the auto-
matic gripping mechanism, in the gripping position
for bent beams;
figure 12 shows a perspective side view of figure 11;
figure 13 shows a schematic view of a machine for
machining wood according to the present invention,
in which a beam to be machined is loaded;
figure 14 shows the machine of figure 13 in an
operating configuration in which pliers are posi-
tioned;
figure 15 shows the machine of figure 13 in an
operating configuration inwhich the jawsof the pliers
are tightened;
figure 16 shows the machine of figure 13 in an
operating configuration in which the position of the
head end of a beam to be machined is detected;
figure 17 shows the machine of figure 13 in an
operating configuration in which the beam to be
machined is positioned or rotated;
figure 18 shows the machine of figure 13 in an
operating configuration in which the beam to be
machined is introduced into a machining cabin;
figure 19 shows the machine of figure 3 in an oper-
ating configuration in which one of the input pliers is
repositioned to advance the beam while the latter is
being machined;
figure 20 shows the machine of figure 13 in an
operating configuration in which two output pliers
grip the beam while it is being machined;
figure 21 shows the machine of figure 3 in an oper-
ating configuration in which the two output pliers
extract the beam from the machining cabin and/or
continue the machining in progress;
figure 22 shows the machine of figure 3 in an oper-
ating configuration in which the two output pliers
release the machined beam;
figure 23 shows a flow chart of the working method
and operation of the machining machine of figure 1;
and
figure24shows thesub-stepsof a stepof themethod
of figure 23.

Detailed description

[0042] In the various figures, similar parts will be in-
dicated with the same numerical references.
[0043] Referring to figure 1, we observe a machine 1
for machining beams T, and, in particular, straight or bent
beams.
[0044] In the following, for convenience, bent beam T
will be meant as a wooden beam with a rectangular
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section having a curvature of 35 mm every 8 meters.
[0045] The use of the machining machine 1 can be
used for machining beams with different degrees of de-
flection or preload. Referring to figure 2, we observe a
bent beam T, which presents a deflection represented by
the variation δ, and two ends along the longitudinal axis,
i.e. a head end Tt and a tail end Tc.
[0046] The machine for machining wood 1 essentially
comprises supporting means 2, an input station 3, a
machining cabin 4, and an exit station 5.
[0047] The supporting means 2 of the machine for
machining wood 1 form aworking surface, indicated with
the Cartesian references X, Y. The supporting means
allow the movement of the beam T both in the advance-
ment direction V, oriented parallel to the axis X, and in a
direction Y, perpendicular to said advancement direction
V.
[0048] The supportingmeans 2 comprise input loading
means 21 and output unloading means 22.
[0049] In a preferred embodiment, the supporting
means are constituted by roller conveyors 21 and 22
arranged respectively at the entry and exit.
[0050] In other embodiments, the supporting means
can comprise conveyor belts, which allow pieces of dif-
ferent sizes and shapes to bemoved. Belts can bemade
of various materials, such as rubber or plastic.
[0051] In further embodiments, the supporting means
2cancomprise chain ormetalmeshsystems, particularly
suitable for heavy or large pieces.
[0052] In other embodiments, machining centers may
provide the conveyor with non-motorized rollers, espe-
cially effective if integrated into a production layout that
uses other pushing means to move the pieces.
[0053] The machining machine 1 also comprises an
input station 3,which comprises a first input plier 31 anda
second input plier 32, both equipped with a pair of jaws,
respectively indicatedwith the numerical references 311,
312, and 321, 322.
[0054] The first and second input pliers 31, 32 are
designed to grip the bent beam T using the respective
jaws 311, 312, and 321, 322, ensuring positioning with
respect to the axes X and Y, i.e. on the plane of the
supporting means 2. The jaws 311, 312, and 321, 322
can be made of different materials, such as rubber,
polyurethane or coated metal, to adapt to the different
characteristics of the worked material.
[0055] The input pliers 31 and 32 are movable in the
direction of the advancement axis V (or the axis X refer-
ring to the Cartesian plane XYZ) shown in the figures, to
advance the gripped beam T in said advancement direc-
tion V. The input pliers 31 and 32 are also movable in the
direction of the axisY, perpendicular to the axisXor to the
advancement axis V. Thanks to this degree of freedom,
the two input pliers 31 and 32 can rotate the gripped
beams T on the plane XY, according to the arrow R
(double direction) of figure 4.
[0056] Each of said input plier 31 and 32 ismovable on
guides (not shown in the figure) arranged to allow move-

ment on the axis XY.
[0057] The input station 3 also comprises detection
means for detecting the position of the head end Tt of
the beam T to be worked, so as to arrange it in an
appropriate and programmable way with respect to the
advancement direction V. Said detection means com-
prise, in the present embodiment, a photocell 33, ar-
ranged in correspondence with the entry door 42 of the
machining cabin 4. In this way, precise regulation of the
entry of the piece into the machining cabin 4 is obtained.
[0058] This automated and optical detection system in
the case at hand allows greater precision in feeding the
piece T into the machining cabin 4, optimizing working
times and reducing margins of error.
[0059] The machining cabin 4, as mentioned, has an
entry door 42, arranged in correspondencewith the input
station 3, through which the beam can enter through the
head end Tt, and an output door 43, arranged in corre-
spondence with the exit station 5, through which the
beam exits, leaving the machining cabin with the tail
end Tc.
[0060] Furthermore, the machining cabin 4 comprises
a machining head 41 (see also figure 3), which in the
described embodiment has six axes, so as tomachine all
six faces of the beamT. In particular, themachining head
4 multi-axis allows performing a wide range of opera-
tions, such asmilling, drilling, cutting, and othermechan-
ical machining, even using different machining tools (not
shown in the figures) and at different angles without the
need to reposition the piece, increasing the efficiency of
the process.
[0061] The machining head 41 is mobile inside the
machining cabin 4. In particular, guides can be provided
(not shown in the figures) that allow the movement of the
machining head 41 in the three Cartesian axes XYZ. In
some embodiments, said machining head 41 can be
moved by hydraulic or pneumatic members.
[0062] The exit station 5 is arranged downstream of
said machining cabin 4 and comprises a first exit plier 51
and a second exit plier 52, both with pairs of jaws respec-
tively indicated with 511, 512, and 521, 522. These exit
gripping pliers 51 and 52 allow the machined beam T to
be gripped as it exits the machining cabin 4 and is
transferred to the next step of the production process.
Said pliers 51 and 52 also serve to complete the ongoing
machining of the piece on the tail end Tc of the beam T.
[0063] The exit pliers 51 and 52 are movable in the
direction of the advancement axis V (or the X axis re-
ferred to the Cartesian plane XYZ) shown in the figures,
to advance the gripped beam T in said advancement
direction V. The exit pliers 51 and 52 are also movable
in the direction of the axis Y, perpendicular to the axis X or
to the advancement axis V. Thanks to this degree of
freedom, also the two exit pliers 51 and 52 can rotate
the gripped beams T on the XY plane (see arrow W in
figure 21).
[0064] Each of said exit pliers 51 and 52 is movable on
guides (not shown in the figure) arranged to allow the
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movement on the axis XY.
[0065] The pliers 31, 32, 51, and 52 of the input 3 and
exit 5 stations can be of various types. In a first embodi-
ment, saidpliers31,32,51,and52canbeof thevice type,
with adjustable jaws that can be adapted to grip pieces of
different sizesandshapes.The jawscanbe linedwith soft
materials such as rubber or polyurethane to avoid dama-
ging the wood of the beam Tor sliced piece.
[0066] In one embodiment the pliers may then be
pneumatically operated, using compressed air to open
andclose the jaws. Inanother embodiment, thepliers can
include an electric motor and a ball screw. These pliers
are particularly useful for quick operations and can be
designed to apply controlled pressure, thus avoiding
damage to the wood.
[0067] In other embodiments, suction cuppliers canbe
provided, which use the vacuum to firmly adhere to the
surface of the wooden piece.
[0068] Generally, in any case, the pliers 31, 32, 51, and
52 are numerically controlled.
[0069] Referring to figure 3, it can be observed, by way
of example, the jaw 311, which has a dovetail coupling
3111 for themanual application of a gripping plate 3112A,
such as the one shown in figure 4 for straight beams T, or
of agrippingplate3112B, like theoneshown infigure5 for
bent beams T.
[0070] Figures 6 and 7 show the jaw 311 of the first
input plier 31 with a gripping plate 3112A or a gripping
plate 3112B respectively installed.
[0071] Referring to figure 8, a bent beam T is shown
while it is transported by the first input plier 31 and the
second input plier 32. The gripping plates 3112B are
installed on the jaws 311, 312, 511, 522.
[0072] Figures 9‑12 show a further embodiment of the
jaws311, 312, 511, 522of the input or output pliers 31, 32,
51, and 52.
[0073] In particular, in the case in question, the jaws of
the plier 31 (in the aforementioned figures it is shown the
jaw311 of the first input plier 31, but the second input plier
32 and the first 51 and the second 52 output pliers are
similar) has a gripping plate 3111C, coupled to the re-
spective jaw 311 by means of a pneumatic four-bar
linkage 3113.
[0074] In figures9and10 the four-bar linkage3113 is in
a gripping position for straight beams T (extended), while
in figures 11 and 12 said four-bar linkage 3113 is in a
gripping position for bent beams T (retracted).
[0075] Returning to figure 1, and also referring to figure
13, themachiningmachine 1, finally, comprises a central
control unit U, which can be integrated into the control
logic of a larger machining center or plant in which the
machining machine 1 is integrated. This central control
unit U is programmable.
[0076] The central control unit U coordinates the op-
eration of the machining machine 1, and in particular of
the pliers 31, 32, 51, and 52 and of the machining head
41.
[0077] More specifically, the central control unit U can

be programmed using appropriate programs and can be
of different types. For example, in one embodiment, said
central control unit U may be a computer numerical
control system, to allow precise control of machine tools
via a computer.
[0078] In a further embodiment, said central control
unit U can be implemented as a PLC (Programmable
Logic Controller), generally used to automate the control
of mechanical processes.
[0079] In another embodiment, said central control unit
U can be aPC-based control system, using a standard or
industrial computer as the main control unit, also having
the advantage of being able to easily integrate simulation
and CAD/ CAM.
[0080] The central control unit U is generally pro-
grammed to carry out the different machining steps of
the beam T by coordinating the various parts of the
machining machine 1.
[0081] The operation of the machine for machining
wood 1 described above takes place as follows.
[0082] Asmentioned, themachiningmachine 1 is con-
trolled by said central control unit U and implements
different operating steps of an operating method of said
machining machine 1 better described below.
[0083] With reference to figure 13 (and to the flow
diagrams depicted in figures 23 and 24), there is the step
A, inwhich the beamT is placed on the supportingmeans
2 present in the input station 3. Generally, this step may
require the use of a handling system such as a robot or
similar (not shown in the figure). The beam T is arranged
without a precise orientation. Conventionally, the con-
cavity faces the operator.
[0084] Referring to figures 14, 15, 16, 17, 18, and 19,
the machining machine 1 can be observed in different
sub-steps of step B of tightening and positioning. In this
tightening andpositioning stepB, the beamT is tightened
and positioned using the first 31 and the second 32 input
pliers.
[0085] Sub-step B1 involves positioning the pliers at a
predefined distance d from the head Tt and tail Tc ends of
the beam T, thus ensuring balanced tightening and ac-
curate positioning. In sub-step B2, the jaws of the pliers
tighten the beam, rotating it and/or translating it in the
directions XY to align it with the advancement directionV.
This operation can be assisted by detection means 33
(the photocell), for precise positioning. Following the
detection of the position of the head end Tt, the input
pliers 31 and 32 can be moved (see arrow B for the
movement of the input plier 32) to rotate the beam T
and position it for the machining before introducing them
into themachiningcabin4 (figures15, 16, 17, 18, and19).
[0086] It is observed that in the machining steps, the
second working plier 32 of the input station 3 and the first
working plier 51 of the exit station 5 can enter themachin-
ing cabin 4, respectively through the entry door 42 and
the exit door 43. The first input plier 31 and the second
output plier 52 can also be combined (i.e., placed side by
side) with the pliers 32 and 51, placing themselves inside
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the machining cabin 4.
[0087] In sub-step B3, the beam T is moved along the
advancement direction V towards themachining cabin 4.
The operating method of the machining machine 1 can
include a second gripping step at predefined points or
working heights Q1 and Q2, as shown in particular in
figure 8.
[0088] Furthermore, in sub-step B4 the jaws 311, 312,
321, 322, 511, 512, 521, 522 of each input plier 31, 32
and/or of each output plier 51, 52 are moved indepen-
dently with respect to the respective plier, in the direction
of the axis Y, which is perpendicular to the advancement
directionVof thebeam (i.e., to the axisX), soas to correct
the position of said beamTwith respect to its longitudinal
axis according to the curvature of the beam (T). This
correcting operation "fine" is calculated by the central
control unit U.
[0089] The operating method of the machining ma-
chine 1, indicated in figure 23 with the numerical refer-
ence 6, also comprises step C of movement in the ma-
chining cabin. In the machining cabin 4, the beam T is
machined by the machining head 41 while it is held in
position by the input pliers 31, 32 and subsequently
transferred to the output pliers 51, 52. Consider that
the unloading pliers 51 and 52 can both unload the
machined beam Tand allow the machining of said beam
T on the tail end Tc. This step C requires precision in
movements, to avoid damage to the beam during the
machining.
[0090] The pliers can be configured to rotate the beam
T, keeping it aligned with the advancement direction Vor,
in the case of bent beams, aligning it so that the advance-
ment direction V is tangent to the barycentric axis γ or to
the neutral axis v passing through the T beam itself (see
also figure 2). In particular, the alignment of the beamT is
not binding as some beam machining may require a
correction using a corrector on the machining head 41
and not on the pliers 31, 32, 51, 52.
[0091] Referring to figures 20, 21, and 22, the opera-
tion step D of the machining machine is observed, which
involves the extraction of the beam T from themachining
cabin 4. In particular, in said step D the beam T is initially
tightenedbybothgrippingpliers 31, 32of the input station
3 and moved in the advancement direction V. Subse-
quently, it is released first by the input pliers 31, 32 and
then by the output pliers 51, 52.
[0092] The various operating steps of the machining
machine1are, asmentioned, coordinatedby theworking
unit U, which can be programmed using a computer
program, to automate the process and guarantee the
precision and repeatability of the operations. Programs
may includealgorithms for precise control of pliers 31, 32,
51, and 52, monitoring of the conditions of the beam T,
and management of machining operations.

Advantages

[0093] Anadvantageof thepresent invention is the fact

that themachiningmachine does not necessarily have to
include guide rollers like those of the prior art. Said guide
rollers can possibly be provided only for themachining of
straight beams.
[0094] A further advantage of the present invention is
the fact that it is possible to work without distinction on
straight or bent beams of any size.
[0095] The present invention has been described for
illustrative but not limitative purposes, according to its
preferred embodiments, but it is to be understood that
modificationsand/or changescanbe introducedby those
skilled in theartwithout departing from the relevant scope
as defined in the enclosed claims.

Claims

1. Machine (1) for machining oblong pieces, in particu-
lar bent beams (T),wherein said beam(T) comprises
a head end (Tt) and a tail end (Tc), wherein said
machining machine (1) comprises:

supporting means (2) forming a working plane
(X, Y) for moving a beam (T) to be machined in
an advancement direction (A);
an input station (3), comprising a first input plier
(31) capable of moving said beam (T) on said
working plane in said advancement direction (A)
and in a direction (Y) perpendicular to said ad-
vancement direction (A);
a machining cabin (4), having at least one ma-
chininghead (41) formachiningabentbeam(T);
and
anexit station (5), comprisingafirst exit plier (51)
capable of moving said beam (T) on said work-
ing plane (X, Y) in said direction of advancement
(A) and in a direction (Y) perpendicular to said
advancement direction (A);
characterized
in that said input station (3) comprise a second
input plier (32),

arranged between said first input plier (31)
and said machining cabin (4),
wherein said second input plier (32) is con-
figured tomove said beam (T) on saidwork-
ing plane (X, Y) in said advancement direc-
tion (A) and in a direction (Y) perpendicular
to said advancement direction (A).

2. Machine (1) according to claim 1, characterized in
that saidexit station (5) comprisesasecondexit plier
(52)
arranged so that said first output plier (51) is posi-
tioned between said machining cabin (4) and said
second output plier (52),
wherein said secondoutput plier (52) is configured to
move said beam (T) on said working plane (X, Y) in
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said advancement direction (A) and in a direction (Y)
perpendicular to said advancement direction (A).

3. Machine (1) according to any one of the preceding
claims, characterized

in that said first input plier (31) comprises a pair
of jaws (311, 312) for gripping said input beam
(T), and/or
in that said second input plier (32) comprises a
pair of jaws (321, 322) for gripping said input
beam (T).

4. Machine (1) according to any one of the preceding
claims, when dependent on claim 2, characterized

in that said first output plier (51) comprises a
pair of jaws (511, 522) for gripping said output
beam (T), and/or
in that said secondoutput plier (52) comprises a
pair of jaws (521, 522) for gripping said beam (T)
in output.

5. Machine (1) according to claims 3 and 4, character-
ized in thateach jaw (311,312,511,522)of thepliers
of said input station (3) and said exit station (5)
comprises at least one gripping plate (3112A,
3112B, 3112C).

6. Machine (1) according to the preceding claim, char-
acterized

in thateach jaw (311, 312, 511, 522) of the pliers
of said input station (3) and said exit station (5)
comprises a dovetail coupling (3111), and
in that said machine (1) comprises gripping
plates (3112A, 3112B) removably coupleable
to said dovetail coupling (3111), wherein said
gripping plates (3112A, 3112B) have different
thicknesses depending on whether a straight or
bent beam (T) has to be moved.

7. Machine (1) according to claim 5, characterized in
thateach jaw (311, 312, 511, 522) of the pliers of said
input station (3) and said exit station (5) comprises

a four-bar linkage (3113), capable of assuming
an extended position, for gripping straight
beams (T), and a retracted position, for gripping
bent beams (T), and
a gripping plate (3111C), coupled to said four-
bar linkage (3113) of said jaw (311).

8. Machine (1) according to any one of the preceding
claims, characterized in that said input station (3)
comprises a photocell (33), for detecting the head
end (Tt) of said beam (T).

9. Method (6) of machining oblong pieces, in particular
bent beams (T) bymeans of amachine (1) according
to any one of the preceding claims, comprising the
following steps:

A. placing a beam (T) on said support means (2)
of said input station (3);
B. tighten and position said beam (T) using said
first (31) and second (32) input clamps for the
machining;
C.moving said beam (T) in saidmachining cabin
(4), for themachining of said beam (T) bymeans
of said machining head (41) by means of said
first (31) and second (32) input pliers and by said
first (51) and second (52) exit pliers, so as to
transfer said beam (T) onto said exit station (5);
and
D. extracting said beam (T) from saidmachining
cabin (4).

10. Machining method (6) according to the preceding
claim, characterized in that said tightening and
positioning step B comprises the following sub-
steps:

B1. position said first (31) and second (32) input
pliers on said beam (T) respectively at a pre-
defined distance (d) from said tail end (Tc) and
from said head end (Tt) of said bent beam (T);
B2. tightening the jaws of said first (31) and
second (32) input pliers on said bent beam
(T), rotating said beam (T), so as to align it with
said advancement direction (A); and
B3. moving said beam (T) along said advance-
ment direction (A) introducing it into said ma-
chining cabin (4).

11. Machining method (6) according to the preceding
claim, characterized in that said step B2 of tighten-
ing said jaws of said first (31) and second (32) input
pliers comprises the detection of said head end (Tt)
of said beam (T) by means of detection means (33),
such as a photocell and the like.

12. Machiningmethod (6) according to any oneof claims
10 or 11, characterized in that said step B2 of
tightening said jaws of said first (31) and second
(32) input pliers comprises a second gripping by
means of said first (31) and second (32) plier of said
input station (3) in two predefined points or working
heights (Q1, Q2) of said beam (T).

13. Machiningmethod (6) according to any oneof claims
9‑12, characterized

in that said tightening and positioning step B
comprises the tightening of said beam (T) by
means of said second input plier (32) at a point
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(Q3) located near said first input plier (31), and
in that, following said movement of said beam
(T), said first exit plier (51) clamps said beam (T)
close to said head end (Tt) when it is in said
machining cabin (4).

14. Machining method (6) according to the preceding
claim, characterized in that said tightening and
positioning step B comprises the following sub-step:
B4. moving the jaws (311, 312, 321, 322, 511, 512,
521, 522) of each input plier (31, 32) and/or each
output plier (51, 52) independentlywith respect to the
respective plier, in a direction (Y) orthogonal to said
advancement direction (A), correcting the position of
said beam (T) with respect to its longitudinal axis
according to the curvature of said beam (T) itself.

15. Machiningmethod (6) according to any oneof claims
9‑14, characterized in that said extracting step D
comprises the following sub-step:

D1. tightening said beam (T) first by means of
said first plier (51) and then using said second
plier (52) of said exit station (5), moving it in the
advancement direction (A), while said beam (T)
is released first by said first plier (31) and thenby
said second plier (32) of said input station (3);
and
D2. releasing said beam (T) by said first (51) and
second (52) pliers of said exit station (5).

16. Machiningmethod (6) according to any oneof claims
9‑15, characterized in that said first (31) and sec-
ond (32)pliers of said input station (3) and/or first (51)
and second (52) pliers of said exit station (5) rotate
and/or translate said beam (T) so as to keep it
aligned with said advancement direction (A).

17. Machiningmethod according to the preceding claim,
characterized in that, when said beam (T) is bent,
said first (31) and second (32) pliers of said input
station (3) and/or first (51) and second (52) pliers
said exit station (5) rotate and/or translate said beam
(T) so as to have as reference the alignment of the
advancement direction (A), placing it tangential to
thebarycentricaxis (γ) or to theneutral axis (v) of said
beam (T) itself.
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