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DESCRIPTION

Description

FIELD OF THE INVENTION

[0001] The present invention concerns a machine and a method to work metal products such
as, by way of example only, the bending and/or shaping of metal products to produce brackets
and similar or comparable accessories for the building trade.

[0002] Here and hereafter in the description, the term metal products means metal products
intended for brackets, and otherwise, clamping elements, connection or joining elements,
advantageously but not exclusively for the building trade.

[0003] The metal products can be obtained starting from bars, section bars, round pieces,
reinforcement round pieces, rods or suchlike.

BACKGROUND OF THE INVENTION

[0004] Machines suitable to obtain the various types of brackets required by the building trade,
but not only, are known. One example is disclosed in WO2012/143776.

[0005] The machines generally comprise a drawing apparatus and a work apparatus which
can comprise, for example, a bending device.

[0006] It is known that the work apparatus is located downstream of, and is aligned with, the
drawing apparatus, to perform the required workings.

[0007] The drawing apparatus can be fed manually, or automatically, and is generally suitable
to move linear metal products.

[0008] The metal products have a nominally round section, but can also have a square or sub-
square section.

[0009] It is known that the metal products are obtained by rolling and it is also known that,
depending on how they are made, the surface morphological configuration of the metal
products is substantially parallel to the axis.
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[0010] In certain production methods, the metal products have a morphological configuration
that winds along the axis.

[0011] The drawing apparatus advances, toward the work apparatus, on each occasion and in
a controlled manner, the desired length of metal product which, on each occasion, is to be
processed.

[0012] Normally, there is a cutting unit between the drawing apparatus and the work
apparatus.

[0013] The drawing apparatus generally consists of at least a pair of opposite rollers, at least
one of which is motorized to feed the metal product toward the work apparatus.

[0014] It is also known that the metal products often have internal stresses, induced by
previous workings, for example rolling, drawing or extrusion.

[0015] The internal mechanical stresses can remain dormant until a subsequent working of the
metal product, for example a simple bending.

[0016] One of the problems that often occur in such products, during said processes, is the
uncontrolled and unwanted deformation of the metal product which, on the one hand
generates management problems and on the other leads to a finished product that is
unsuitable for the purpose.

[0017] To overcome these shortcomings, machines to work metal products have been made
which comprise two or more drawing apparatuses disposed in series.

[0018] The combination of several drawing apparatuses allows to have greater control of the
drawing of the metal product. It also allows to contain the undesired deformation of the metal
product.

[0019] These solutions, however, make the work machine more complex, creating
management and control problems.

[0020] Furthermore, this solution is particularly expensive due to the high number of
apparatuses required and to the need for correct coordination and control.

[0021] Furthermore, to avoid the onset of such deformations, the drawing apparatuses, which
use rollers, are suitable to exert a high retaining pressure on the metal product.

[0022] The retaining action allows, for example, to contain the torsions of the metal product, at
the same time hoping to be able to guarantee drawing even where the section of the metal
product is different from the theoretical one.
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[0023] In the case of drawing apparatuses that use caterpillar systems, the pressure between
the tracks is not always sufficient.

[0024] However, it is known that the high retaining pressures can cause surface damage to the
metal product. Moreover, they are not always able to guarantee a correct drawing.

[0025] It is also known that, in the case where two metal products are worked together, not
even the high pressure is able to guarantee a uniform and identical, as well as simultaneous,
feed of the two metal products.

[0026] DE 34 02 568, EP 3 216 537, EP 1 090 696 and EP 1 595 612 disclose various types of
devices for supplying metal bars to a work assembly.

[0027] One purpose of the present invention is to provide a machine to work metal products
which allows to obtain finished products of high quality of size and shape.

[0028] Another purpose of the present invention is to provide a machine to work metal
products that is economical.

[0029] Another purpose of the present invention is to be able to work two metal products
simultaneously.

[0030] Another purpose of the present invention is to simplify the machine.

[0031] Another purpose of the present invention is to provide a machine to work metal
products that is simple to control and manage.

[0032] Another purpose of the present invention is to provide a work machine which does not
damage the metal products being processed.

[0033] Another purpose of the present invention is also the possibility of working metal
products obtaining the widest range of construction products.

[0034] Another purpose is to be able to work metal products that, when finished or semi-
finished, have a greatly reduced tail end.

[0035] According to the invention it is also possible to work metal products so that the tail end
of the bracket is comprised between 3cm and 10cm, advantageously between 4cm and 7cm,
more advantageously about 5¢cm.

[0036] 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
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[0037] The present invention is set forth and defined in the independent claims, while the
dependent claims describe other characteristics of the invention or variants to the main
inventive idea.

[0038] In accordance with the above purposes, a machine to work oblong metal products
comprises a drawing apparatus configured to feed at least one of the metal products in a
direction of feed, and a work apparatus.

[0039] The work apparatus is provided with a work plane in which a bending device is present
provided with a contrast element, advantageously having at least one cylindrical vertical wall,
and with a bending element.

[0040] The work apparatus is positioned downstream of the drawing apparatus, aligned in the
direction of feed.

[0041] The drawing apparatus comprises a first drawing unit and a second drawing unit
opposite each other with respect to the direction of feed.

[0042] The machine also comprises at least one drive member to move the drawing
apparatus.

[0043] The first drawing unit and the second drawing unit define between them, in the direction
of feed, a drawing channel for the at least one metal product.

[0044] The drawing channel has a lying plane, defined by a plurality of anchoring inserts, for
the at least one metal product, substantially tangent to the cylindrical vertical wall of the
contrast element, and is coherent with the work plane.

[0045] An apparatus to supply the metal products can possibly be present upstream of the
drawing apparatus.

[0046] According to one aspect of the present invention, at exit from the drawing channel, the
machine has guide means, advantageously adjustable on the plane substantially orthogonal to
the lying plane of the drawing channel, followed by a main cutting unit and the bending device.

[0047] The drawing apparatus has at least one position adjustable in a direction orthogonal to
the direction of feed with respect to the work plane, so that the position of the at least one
metal product is coherent with the work plane.

[0048] According to one embodiment, the first drawing unit and the second drawing unit each
comprise a first wheel and a second wheel and a chain wound in a closed ring between the
first wheel and the second wheel.
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[0049] The drawing channel comprises an opposite plurality of upper anchoring inserts and
lower anchoring inserts.

[0050] The lower anchoring inserts have a flat transverse seating, an aligned plurality of which
constitutes the lying plane for the at least one metal product, to define the vertical positioning
of the at least one metal product.

[0051] The upper anchoring inserts have a rounded transverse profile such that a reciprocal
thrust is applied on the metal products toward the central longitudinal axis of the drawing
channel, parallel to the direction of feed, and toward the lower anchoring inserts.

[0052] According to a variant embodiment, the first drawing unit and the second drawing unit
have a plurality of drawing wheels aligned in the direction of feed.

[0053] The drawing wheels are adjustable to define the height of the drawing channel. The
drawing channel is defined at the lower part by the transverse seatings which define the
vertical positioning of the at least one metal product, and at the upper part by a rounded
transverse profile.

[0054] According to another aspect of the present invention, upstream of the drawing
apparatus there is a secondary cutting unit configured to perform, on each occasion, the head-
wise or tail-wise butting of the at least one metal product.

[0055] The secondary cutting unit is the bilateral type and comprises opposite cutting means
consisting of two upper cutting edges and two lower cutting edges, a first pair, upper and lower,
of which is configured to perform the cutting of the head end of the at least one metal product,
the other pair is configured to perform the cutting of the tail end of the metal product.

[0056] According to the present invention, at exit from the main cutting unit there are guiding
and holding means consisting of branches.

[0057] The guiding and holding means lie on the same plane and are autonomous and
advantageously adjustable, directly cooperating with the bending device.

[0058] The guiding and holding means have profiles with an extension which reaches the
proximity of the center of the contrast element of the bending device.

[0059] The contrast element has a cylindrical portion with an axis of rotation and a flat portion
close to the axis of rotation, the flat portion facing the guiding and holding means.

[0060] A first branch, which cooperates directly with the contrast element, has a wall
substantially orthogonal to the work plane and substantially tangent to the cylindrical vertical
wall of the contrast element, cooperating with the flat portion of the contrast element.
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[0061] In the part that faces the wall substantially orthogonal to the work plane of the first
branch, the other branch has an extension toward the first branch such that a thrust is exerted
downward and toward the first branch.

[0062] The guiding and holding means and at least the contrast element are mobile to retract
with respect to the work plane, between a working condition and a condition of non-
interference.

[0063] The branches face each other and are positioned at an adjustable distance to each
other in order to pass from a gripping position, which allows the clamping and axial positioning
of the at least one metal product at least during the bending operation, to a release and
guiding position of the at least one metal product, so that it can move.

[0064] According to one aspect of the present invention, the profile of the guiding and holding
means is reduced in the direction of the contrast element, having a substantially flared shape
in the direction of feed.

[0065] According to another aspect of the present invention, at least the upper anchoring
inserts are provided with a gripping groove, for the at least one metal product, defined by
tapered portions which from the sides narrow toward a central portion. The central portion of
the gripping groove comprises inclined sides and the seating, defined by the rounded profile,
located between them.

[0066] According to another aspect of the present invention, the upper anchoring inserts and
the lower anchoring inserts cooperate laterally with anchoring links.

[0067] The anchoring links support and position the chains, the chains being sliding on
contrasting bodies of the first drawing unit and of the second drawing unit.

[0068] At least one of the contrasting bodies cooperates elastically with a respective support
body by means of elastic elements.

[0069] The present invention also concerns a method to work at least one metal product which
uses the machine described above.

[0070] In particular, when the last bend is to be made on a metal product, a following metal
product is used to axially position the preceding metal product in correspondence with the
bending device and the guiding and holding means are driven to at least temporarily act also
as a contrast element during the bending.

[0071] According to one aspect of the present invention, in order to retract the at least one
metal product, which has at least one bend in a position of interference with the guiding and
holding means and/or with the bending device, the guiding and holding means and the bending
device are lowered, allowing the metal product to retract until it is in the proximity of the main
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cutting unit.

[0072] Furthermore, to make a shaped product with the metal product which has the end
segment of the last bend comprised between 4cm and 7cm, the metal product is retracted,
after the guiding and holding means and the bending device have retracted from the work
plane, before the main cutting unit intervenes to separate the shaped product from the metal
product.

BRIEF DESCRIPTION OF THE DRAWINGS

[0073] These and other characteristics of the present invention will become apparent from the
following description of some embodiments, given as a non-restrictive example with reference
to the attached drawings wherein:

« fig. 1 is a schematic view of a machine to work metal products in accordance with the
present invention;

» fig. 2 is an enlarged schematic view of a detail of fig. 1;

« fig. 3 is a schematic section view of a detail of fig. 2;

+ fig. 4 is a perspective view of a component of fig. 2;

» fig. 5 is a front view of fig. 4;

« fig. 6 is a section view along the line VI-VI of fig. 5;

e figs. 7-10 show a sequence of operating steps for working the metal product with the
work machine of fig. 1;

« fig. 11 is a variant of fig. 2;

» fig. 12 is a section view of a detail of fig. 11;

« fig. 13 is a perspective view of a component of fig. 11;

+ fig. 14 is a perspective view of another component of fig. 11;

» figs. 15-19 show a sequence of operating steps for working the metal product according
to the variant of fig. 11;

e figs. 20-21 show a schematic lateral view of the work apparatus of figs. 16-19.

[0074] To facilitate comprehension, the same reference numbers have been used, where
possible, to identify identical common elements in the drawings. It is understood that elements
and characteristics of one embodiment can conveniently be incorporated into other
embodiments without further clarifications.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0075] In accordance with some embodiments of the present invention provided by way of
non-restrictive example, a machine to work oblong metal products is indicated as a whole by
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the reference number 10.

[0076] The work machine 10 comprises at least one drawing apparatus 11, configured to feed
at least one of the metal products P in a direction of feed Z, and a work apparatus 41
positioned downstream of the drawing apparatus 11, aligned in the direction of feed Z.

[0077] The work apparatus 41 is provided with a work plane 41a, in which there is a bending
device 42 provided with a contrast element 43 and a bending element 44 mobile with respect
to the contrast element 43 to determine the bending of the at least one metal product P around
the bending element 44.

[0078] In accordance with the embodiment shown in figs. 15-19, the contrast element 43 has a
cylindrical portion, having at least one cylindrical vertical wall with an axis of rotation,
orthogonal to the work plane 41a, with respect to which the bending element 44 can rotate to
determine the desired bends on the metal products P.

[0079] The contrast element 43 also has a flat vertical portion close to the axis of rotation.
[0080] The work plane 41a of the work apparatus 41 can be horizontal, sub-vertical or vertical.

[0081] Preferably, the work plane 41a of the work apparatus 41 is inclined between about 30°
and about 50°, normally round about 45° (figs. 20 and 21) to promote the discharge, by
gravity, of the shaped elements just made.

[0082] The drawing apparatus 11 comprises a first drawing unit 12 and a second drawing unit
13 opposite each other with respect to the direction of feed Z and at least one drive member
17 to move them.

[0083] The first drawing unit 12 and the second drawing unit 13 are parallel to each other and
define, between them and in the direction of feed Z, a drawing channel 19 for the at least one
metal product P.

[0084] The drawing channel 19 has a lying plane, defined by a plurality of anchoring inserts
21, for the at least one metal product P, substantially tangent to the cylindrical vertical wall of
the contrast device 43, and coherent with the work plane 41a.

[0085] The drawing channel 19 can have a width coherent with a multiple of the section of the
metal product P.

[0086] There can be a supply apparatus 48 of the metal products P upstream of the drawing
apparatus 11, as will be shown in a preferential embodiment.

[0087] In accordance with one aspect of the present invention, at exit from the drawing
channel 19, the machine 10 has guide means 39, advantageously adjustable on the plane
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substantially orthogonal to the lying plane of the drawing channel 19, followed by a main
cutting unit 45, configured to cut the at least one metal product P to the desired size, and by
the bending device 42.

[0088] The main cutting unit 45 comprises cutting blades 46 in which, according to a
preferential solution, at least one of the cutting blades 46 is mobile with respect to the other to
perform the cutting action of the metal product P.

[0089] At exit from the main cutting unit 45, guiding and holding means 47 are present, lying
on the same plane, autonomous, advantageously adjustable, and cooperating directly with the
bending device 42 to allow the desired bends to be made on the metal product P.

[0090] The guiding and holding means 47 also cooperate with the guide means 39 to correctly
position the metal product P in the desired position during the working steps thereof.

[0091] The guiding and holding means 47 have profiles with an extension that reaches the
proximity of the center of the contrast element 43 of the bending device 42.

[0092] The guiding and holding means 47 have an elongated profile in the direction of feed Z,
toward the center of the contrast element 43, to allow to hold the at least one metal product P
and to allow the bending also of its end portions.

[0093] In particular, the guiding and holding means 47 are substantially parallel to the work
plane 41a of the work apparatus 41.

[0094] The profile of the guiding and holding means 47 advantageously decreases in the
direction of the contrast element 43, having a substantially flared shape in the direction of feed
Z.

[0095] This allows to reduce their weight and bulk, at least during the bending process.

[0096] The guiding and holding means 47 comprise a pair of branches 60, 61 facing each
other and positioned at an adjustable distance from each other in order to pass from a gripping
position, which allows the clamping and axial positioning of the at least one metal product P at
least during the bending operation, to a release position of the at least one metal product P, for
example to move it with the drawing apparatus 11.

[0097] For this purpose, at least one of the branches 60, 61 is mobile in a direction orthogonal
to the direction of feed Z.

[0098] According to the embodiment shown in figs. 15-19, the branch 60 is mobile and the
branch 61 is fixed. However, it is not excluded that the branch 60 can be fixed and the branch
61 mobile, or both can be mobile.
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[0099] In the configuration shown in figs. 20 and 21, the branch 61 is fixed and, if the work
plane 41a is inclined, it is configured to act as a support for the at least one metal product P
which, by gravity, tends to rest on it.

[0100] For this purpose the branch 61 is provided with a wall substantially orthogonal with
respect to the work plane 41a and substantially tangent to the cylindrical vertical wall of the
contrast element 43, cooperating with the flat portion thereof.

[0101] In the part facing the wall substantially orthogonal to the work plane 41a of the branch
61, the mobile branch 60 has an extension toward the latter such that a thrust is exerted
downward and toward the branch 61.

[0102] This solution is particularly useful in the case of two metal products P.

[0103] With this configuration, the at least one metal product P is always aligned with the
contrast element 43, thus allowing to obtain extremely precise bends.

[0104] The guiding and holding means 47 can be the replaceable type or the adjustable type
so they can be adapted to the size and number of metal products P.

[0105] The branches 60, 61 have an elongated profile in the direction of feed Z and which is
reduced in the direction of the contrast element 43. By way of example, the branches 60, 61
can have a prismatic profile with a triangular base.

[0106] This allows the bending element 44 to rotate around the contrast element 43 by a
greater angle, thus being able to produce bends up to an angle of about 180°.

[0107] The branches 60, 61 have ends 64, 65 which, during use, are positioned at the smallest
possible distance from the contrast element 43. In particular, the ends 64, 65 of the branches
60, 61 face the flat portion of the contrast element 43.

[0108] This configuration of the guiding and holding means 47 allows to make bends also on
portions of the metal products P which have very small tail ends, up to about 5cm.

[0109] In this way it is possible to reduce the work waste of the metal products P, increase
productivity and at the same time avoid making end products that do not comply with the
purpose.

[0110] The guiding and holding means 47 are mobile retractable with respect to the work plane
41a between a working condition, protruding, and a condition of non-interference, retracted, so
as not to interfere with the movement of the metal products P, for example during the step
when the shaped piece is retracted, as will be explained in more detail below.

[0111] The bending device 42 can also alternatively have a working condition and a condition
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of non-interference.

[0112] In particular, the contrast element 43 can be fixed or suitable to possibly have the
working condition and non-interference condition in a manner coordinated, or not, with the
guiding and holding means 47.

[0113] The conformation of the contrast element 43 allows the branches 60, 61 of the guiding
and holding means 47 to have the respective ends 64, 65 arrive in close proximity to the center
of the contrast element 43, thus allowing to guide the tail end of the at least one metal product
P up to the minimum distance desired from the center of the contrast element 43.

[0114] Since in this case the tail end of the at least one metal product P can no longer be
moved by the drawing apparatus 11, Applicant has perfected a method to feed and position the
at least one metal product P, as will be shown in more detail below.

[0115] In accordance with the embodiments described here, the first drawing unit 12 and the
second drawing unit 13 are the caterpillar type and advantageously, but not exclusively, are
positioned on a single vertical or sub-vertical plane.

[0116] The first drawing unit 12, positioned above, is installed on a support slider 28 mobile
orthogonally with respect to the direction of feed Z.

[0117] The second drawing unit 13, positioned below, is installed on a fixed support structure
30 and is opposite the first drawing unit 12.

[0118] The support slider 28 is associated with positioning and adjustment means 27 which
support and position it with respect to the second drawing unit 13.

[0119] The positioning and adjustment means 27 move the first drawing unit 12 toward/away
from the second drawing unit 13 in a direction orthogonal to the direction of feed Z, so as to
define between them the drawing channel 19 for the at least one metal product P, exerting the
drawing action thereon.

[0120] According to possible solutions of the invention, the positioning and adjustment means
27 can comprise a linear actuator, a screw jack, an electric actuator, an oil dynamic actuator, or
other type.

[0121] In the solution shown by way of example in fig. 2 and fig. 11, the support structure 30 is
advantageously fixed, the support slider 28 is advantageously associated with the positioning
and adjustment means 27.

[0122] The positioning and adjustment means 27 comprise, by way of example, an actuator
jack 27a which defines the correct position of the first drawing unit 12 with respect to the
second drawing unit 13 and at the same time imparts the desired pressure on the metal
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product P.

[0123] The actuator jack 27a cooperates with guides 29 on which the support slider 28 of the
first drawing unit 12 slides.

[0124] The drawing channel 19 is defined by an opposite plurality of anchoring inserts 21.

[0125] The drawing channel 19 is defined by an opposite plurality of upper 21a and lower 21b
anchoring inserts respectively moved by the first drawing unit 12 and the second drawing unit
13.

[0126] The lower anchoring inserts 21b have at least one flat transverse seating 26b, an
aligned plurality of which constitutes the lying plane for the at least one metal product P, to
define the vertical positioning of the at least one metal product P.

[0127] The upper anchoring inserts 21a have centering and clamping means which have a
rounded transverse profile such that on the metal products P a reciprocal thrust is applied
toward the longitudinal central axis of the drawing channel 19 and toward the lower anchoring
inserts 21b.

[0128] In the drawing channel 19 the upper anchoring inserts 21a can face the lower
anchoring inserts 21b.

[0129] According to a preferential variant, shown in fig. 2 and fig. 11, the upper anchoring
inserts 21a and the lower anchoring inserts 21b are offset in the direction of feed Z by a
desired value, in order to improve the drawing effect of the metal product P without creating
surface, linear, or other, deformations thereon.

[0130] In the case of two or more metal products P, the profile of the upper anchoring insert
21ais such as to impart a thrust on the metal products P in a transverse direction with respect
to the direction of feed Z toward the center of the drawing channel 19.

[0131] The drawing channel 19 is configured to generate a desired holding action on a
longitudinal portion of the metal products P, an action which allows to maintain their linearity
and guarantee a correct feed action in every situation.

[0132] According to the embodiments described here, the first drawing unit 12 and the second
drawing unit 13 each comprise a first wheel 14, a second wheel 15, distant from each other,

and a chain 16 wound in a closed ring between the first wheel 14 and the second wheel 15.

[0133] The chains 16 each define at least one respective first return segment 18, comprised
between the first wheel 14 and the second wheel 15.

[0134] The first return segments 18 of both chains 16 are parallel and opposite the direction of
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feed Z to define between them the drawing channel 19 for the at least one metal product P.

[0135] The first drawing unit 12 and the second drawing unit 13 can also comprise tensioning
means 40 of the chain 16, to guarantee a correct drawing action and at the same time to
facilitate assembly, disassembly and maintenance thereof.

[0136] A contrasting body 31 is associated with at least one of either the first drawing unit 12
or the second drawing unit 13, advantageously with both, to exert a thrusting action toward the
metal product P so as to ensure it is correctly drawn.

[0137] The contrasting body 31 advantageously covers at least the entire length of the drawing
action.

[0138] The length of the drawing action is intended as the length of the return segment 18 and
therefore of the chain segment 16 which imparts the drawing action on the at least one metal
product P.

[0139] In the case provided here by way of example, the contrasting body 31 cooperates with
a support body 32 associated stably with the support slider 28 and with the support structure
30 of the first drawing unit 12 and of the second drawing unit 13 respectively.

[0140] Between the contrasting body 31 and the support body 32 elastic elements 34 can be
present, provided to impart an elastic thrust on the metal product P, in the case where the
metal product P does not have a constant section.

[0141] The elastic elements 34 can be of any type, for example an elastic body 36, one or
more springs 35, or a combination of an elastic body 36 and one or more springs 35.

[0142] According to embodiments described here, advantageously but not exclusively, the
drive member 17 determines the movement of the two chains 16.

[0143] According to a variant, the first drawing unit 12 and the second drawing unit 13 can be
driven by independent but coordinated drive members 17 or by a single drive member 17.

[0144] The first wheel 14 or the second wheel 15 is equipped to guarantee the desired
drawing action on the chain 16 so as to make it advance linearly at the desired speed.

[0145] Each chain 16, in the example shown in fig. 2 and fig. 11, is defined by coordinated link
elements 20, which cooperate respectively with the first wheel 14 and the second wheel 15 of
the first drawing unit 12 and second drawing unit 13.

[0146] In the solution given here by way of example, the chains 16 are provided with anchoring
inserts 21 installed one adjacent to the other, along the development of the chains 16, and the
profile of which is configured to define the drawing channel 19 which performs the gripping
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action on the at least one metal product P.

[0147] Each anchoring insert 21, in this case, is attached integral to at least two consecutive
link elements 20 of the chain 16.

[0148] The chain 16 comprises a ring-shaped succession of link elements 20a, 20b
reciprocally connected by support and return links 63 by means of a pin 67.

[0149] The link elements 20a, 20b respectively comprise external links 56a and internal links
56b connected by the pin 67, coaxially to which rollers 55 run.

[0150] The chain 16 is supported and positioned by anchoring links 66. For this purpose, the
linking elements 20a, 20b of the chain 16 are connected, on the opposite side to the one
where they are connected to the support and return links 63, to the anchoring links 66 by the
pin 67.

[0151] The anchoring inserts 21 cooperate laterally with the anchoring links 66. For this
purpose, the anchoring links 66 support and position the respective anchoring inserts 21.

[0152] The anchoring links 66 are stably connected to the anchoring inserts 21 by attachment
means 57. In this way it is possible to move the anchoring inserts 21 by means of the chain 16.

[0153] The chain 16 is slidable on the contrasting body 31. In particular, the rollers 55 of the
chain 16 are configured to slide on the contrasting body 31 which, in this case, cooperates with
the support body 32 by means of the elastic elements 34.

[0154] The contrasting body 31 supports and positions a plurality of sliding elements 59 on
which the external links 56a and anchoring links 66 are configured to slide.

[0155] According to embodiments described here, each anchoring insert 21 can be provided
with attachment portions 22 (figs. 4-6, figs. 13-14) for connection with the chain 16.

[0156] The attachment portions 22 define support planes for the anchoring links 66.

[0157] The attachment portions 22 can comprise, purely by way of example, holes, for
example threaded for coupling with the attachment means 57 such as, purely by way of
example, screws, pins, rivets, nails.

[0158] The anchoring insert 21 is provided with a base surface 24, part of which cooperates
with the at least one metal product P and defines part of the drawing channel 19.

[0159] At least the upper anchoring inserts 21a are provided with a gripping groove 23, made
on the base surface 24, in which a portion of the at least one metal product P is positioned on
each occasion.
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[0160] The gripping groove 23 extends through the length of the anchoring insert 21, along a
longitudinal axis X which, during use, is parallel to the direction of feed Z.

[0161] The gripping groove 23 is advantageously defined by two tapered portions 25 which,
from the sides, both narrow toward a central portion 26.

[0162] Advantageously, the tapers are both in a longitudinal and transverse direction of the
base surface 24.

[0163] The central portion 26 can define a flat segment, that is, define a connection edge, or
even a connection curve.

[0164] The tapered portions 25 can have flat faces, they can also have curved faces or also be
defined by curves.

[0165] The conformation of the central portion 26 allows to define a narrowing of the cross
section of the gripping groove 23, which allows to increase the gripping and holding efficiency
exerted on the at least one metal product P.

[0166] For this purpose, the central portion 26 comprises two inclined sides 26a and a seating
26b located between them.

[0167] The seating 26b of the lower anchoring insert 21b defines the correct position of the
metal product P with respect to the direction of feed Z.

[0168] If two or more metal products P are fed, the seating 26b is such as to correctly position
them vertically.

[0169] In the case of one or more metal products P, the seating 26b of the upper inserts 21a is
such that the metal products P are thrust toward the center and all positioned in lateral contact
where they are clamped during drawing.

[0170] The drawing apparatus 11 has at least one position adjustable in a direction orthogonal
to the direction of feed Z with respect to the work plane 41a, so that the position of the at least
one metal product P is coherent with the work plane 41a.

[0171] The lying plane for the at least one metal product P, defined by the plurality of seatings
26b of the lower anchoring inserts 21b, must be correctly positioned with respect to the vertical
wall of the contrast element 43 so that the at least one metal product P reaches the contrast
element 43 tangent to the vertical wall.

[0172] The lying plane will therefore be substantially tangent to the vertical wall of the contrast
element 43.
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[0173] On each occasion, the lateral positioning of the drawing channel 19, because of the
number of metal products P that it has to draw, will take into account the fact that the
positioning of the metal product P must also be coherent with the work plane 41a of the
bending device 42, so that at least one metal product P cooperates with the work plane 41a
remaining substantially tangent to the vertical wall of the contrast element 43.

[0174] When the upper anchoring inserts 21a face the lower anchoring inserts 21b, their
central portions 26 define a narrowing of the cross section of the drawing channel 19.

[0175] In this zone, the at least one metal product P is subjected to the desired pressure such
that it ensures the grip for the correct drawing of the metal product P.

[0176] According to the first embodiment, shown in figs. 3-6, the drawing apparatus 11 is
configured to feed a single metal product P in the direction of feed Z.

[0177] In this case, the upper anchoring inserts 21a and the lower anchoring inserts 21b,
advantageously although not necessarily, are the same.

[0178] The metal product P moves along the drawing channel 19 always in contact with the
inclined sides 26a of the upper 21a and lower 21b anchoring inserts which on each occasion
define the drawing channel 19.

[0179] The seating 26b can have a rounded profile with a connection radius possibly smaller
than the transverse size of the metal product P, so as to promote its contact with the lateral
sides 26a.

[0180] According to the second embodiment, shown in fig. 14, the drawing apparatus 11 is
configured to feed two metal products P together in the direction of feed Z.

[0181] In this case, the shape of the tapered portions 25 and of the central portion 26 of the
anchoring inserts 21 is configured to bring the two metal products P into contact, or
substantially into contact.

[0182] In this case, the upper anchoring inserts 21a and the lower anchoring inserts 21b are
advantageously different.

[0183] The upper anchoring inserts 21a have a seating 26b which has a rounded profile
coherent with the transverse size of two paired metal products P, so as to promote their

contact with the lateral sides 26a.

[0184] In this case, the metal products P are forced both to proceed in pairs, and to proceed
one thrust against the other and to proceed at the same speed.

[0185] The lower anchoring inserts 21b have a seating 26b defined by a flat segment,



DK/EP 3774109 T3

advantageously by a straight edge on which the two metal products P rest.

[0186] The size of the seating 26b of the anchoring inserts 21b must be suitable to guarantee
that the two metal products P fed are supported.

[0187] During use, the two metal products P are fed along the drawing channel 19 always in
contact with the inclined sides 26a of the upper anchoring inserts 21a and resting on the
seating 26b of the lower anchoring inserts 21b.

[0188] In this way, the two metal products P can advance side by side and thrust one onto the
other by the constraining reaction generated by the contact with the inclined sides 26a of the
upper anchoring inserts 21a.

[0189] According to embodiments described here, the tapered portions 25 are inclined, with
respect to the longitudinal axis X, by a first angle of inclination a comprised between 10° and
45°, preferably between 15° and 30°.

[0190] According to solutions shown in fig. 5 and in fig. 13, the gripping groove 23 is made with
an angle of divergence B comprised between 80° and 150° (preferably between 90° and 120°)
and symmetrical with respect to the central axis, which is orthogonal to the longitudinal axis X
and lies on a plane orthogonal to the latter.

[0191] According to the second embodiment, if two metal products P are fed, the angle of
divergence B is greater than when only one metal product P is fed.

[0192] According to embodiments described here, the shape of the tapered portions 25
prevents interference of the anchoring inserts 21 with the at least one metal product P in the
zones of entry to and exit from the drawing apparatus 11.

[0193] The linking elements 20 of the chains 16 and/or the anchoring inserts 21, in
correspondence with the first return segments 18, are positioned, during use, with one of their
surfaces opposite the base surface 24, resting on the contrasting body 31 to exert pressure on
the at least one metal product P.

[0194] The chains 16 of the first drawing unit 12 and the second drawing unit 13 can comprise
a second return segment 33, comprised between the first wheel 14 and the second wheel 15,
and opposite the first return segment 18.

[0195] Although the embodiments described here refer to a caterpillar-type drawing apparatus
11, the work apparatus 41 and in particular the guiding and holding means 47 described above
are configured to operate with any type of drawing apparatus known to a person of skill in the
art.

[0196] The first drawing unit 12 and the second drawing unit 13 can have a plurality of drawing
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wheels aligned in the direction of feed Z.
[0197] The drawing wheels can be adjustable to define the height of the drawing channel 19.

[0198] The drawing channel 19 can be defined at the lower part by the seatings 26b, which
define the vertical positioning of the metal product P, and at the upper part by a rounded
transverse profile.

[0199] According to a first embodiment, shown in fig.1, the work machine 10 can comprise a
supply apparatus 48 positioned upstream of the drawing apparatus 11 and configured to
supply, on each occasion, a metal product P to the drawing apparatus 11.

[0200] The supply apparatus 48 can comprise at least one support bench 49 of the metal
products P and a removal device 50 of the metal products P.

[0201] The supply apparatus 48 also comprises a feed device 51 to feed the product P
removed to the drawing apparatus 11.

[0202] The feed device 51 can comprise at least a pair of opposite drawing rollers 52,
configured to receive the metal product P and transfer it to the drawing apparatus 11 in the
direction of feed Z.

[0203] According to a second embodiment, shown in figs. 15-19, the work machine 10 can
comprise a known supply apparatus, not shown, positioned upstream of the drawing apparatus
1.

[0204] There is a secondary cutting unit 53 upstream of the drawing apparatus 11, configured
to perform, on each occasion, the head-wise or tail-wise butting of the metal products P.

[0205] The secondary cutting unit 53 is defined so as to perform correct cuts of the head end
and the tail end of the metal products P.

[0206] The secondary cutting unit 53 is the bilateral type and comprises opposite cutting
means consisting of two upper cutting edges 53a and 53b and two lower cutting edges 53¢
and 53d, at least one of which is mobile to butt the metal products P.

[0207] The upper cutting edge 53b and the lower cutting edge 53d are configured to cut the
head end of the at least one metal product P.

[0208] The upper cutting edge 53a and the lower cutting edge 53¢ are configured to cut the
tail end of the metal product P.

[0209] The importance of the two ends is described in the method according to the present
invention.
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[0210] In particular, the cuts become important when it is desired that a metal product P is
thrust by the desired value by the following metal product P, as for example in fig. 19.

[0211] This is fundamental both to guarantee a homogeneous feed of the metal products P in
the direction of feed Z, as well as to work metal products P together which have the same
length, avoiding different and uneven bends.

[0212] According to embodiments described here, the machine 10 comprises upstream of the
drawing apparatus 11 at least one introduction member 37 (fig. 2), and downstream of the
drawing apparatus 11 the guide means 39 (figs. 2 and 11) provided to control, and possibly
coordinate, the exit of the at least one metal product P from the drawing apparatus 11 toward
the work apparatus 41.

[0213] Advantageously, the guide means 39 are adjustable in relation to the size of the metal
products P.

[0214] According to possible solutions of the present invention, the work machine 10
comprises at least one detector 54 configured to detect at least the head and tail ends of the at
least one metal product P, and consequently determine the actuation modes of the
components of the work machine 10.

[0215] The detector 54 can be installed directly upstream of the drawing apparatus 11, or
between the drawing apparatus 11 and the supply apparatus 48, or downstream of the drawing
apparatus 11.

[0216] According to a possible solution of the invention, the drawing apparatus 11 can
comprise a control and management unit, not shown, connected to the supply apparatus 48, to
the detector 54, to the drawing apparatus 11, to the work apparatus 41 to manage and
command the actuation modes of the various apparatuses and determine the sequence of
operations to be performed on the at least one metal product P.

[0217] The work machine 10 can be configured to process metal products P in the form of
segments of predetermined length, for example, a length comprised between 5m and 24m.

[0218] By way of example only, figs. 7-10 show an operating sequence of the functioning of the
work machine 10 according to the present invention.

[0219] In particular, with reference to fig. 7, a first metal product P is moved by the drawing
apparatus 11 toward the work apparatus 41.

[0220] During this operating step, the first drawing unit 12 and the second drawing unit 13 are
pressed, one toward the other, to exert a pressure on the metal product P which passes,
during use, through them.
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[0221] The pressure exerted through the first return segments 18 prevents a rotation of the
metal product P on itself, for example during the bending operations which are performed by
the bending device 42.

[0222] Furthermore, the pressure of the first return segments 18 on the metal product P, if the
drive members 17 are deactivated, allows to clamp the metal product P, preventing it from
advancing in the axial direction, for example due to the drawing action which is induced by the
bending device 42.

[0223] While the bends are being made, it is also possible to clamp the metal product P with
the guiding and holding means 47 to constrain its position.

[0224] When a tail end of the metal product P, shown in fig. 7 with the reference "E", is in the
drawing apparatus 11, a second metal product P has already begun to be removed with the
removal device 50. In particular, the removal device 50 removes the second metal product P
from the support bench 49 and supplies it to the feeding device 51.

[0225] The feed device 51 moves the head end, indicated in the drawings by the reference
"H", of the second metal product P toward the drawing apparatus 11.

[0226] The first drawing unit 12 and the second drawing unit 13 are distanced from each other
to increase the sizes of the passage cross section of the drawing channel 19 and allow the
insertion of the second metal product (fig. 8).

[0227] Before the first drawing unit 12 and the second drawing unit 13 are reciprocally
distanced, the guiding and holding means 47 are activated to clamp the first metal product P
and prevent it from rotating on itself or from losing its angular position in the direction of feed Z.

[0228] When the head end H of the second product P is in contact or proximity with the tail end
E of the first product P (fig. 9), the drawing apparatus 11 is closed, that is, the first drawing unit
12 and the second drawing unit 13 clamp, with the respective first return segments 18, both
the first and second metal product P.

[0229] In this condition, the guiding and holding means 47 are deactivated and the drawing
apparatus 11 can be driven to feed both metal products P toward the work apparatus 41.

[0230] In particular, once the first metal product P has exited with its tail end E from the
drawing apparatus 11, that is, it is no longer gripped by the first return segments 18, its feed in
the direction of feed Z is obtained by the thrust exerted by the head end H of the second metal
product P.

[0231] The second metal product P is moved by driving the first drawing unit 12 and the
second drawing unit 13.
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[0232] The thrust exerted by the head end H allows the working to be completed and to
discharge the metal product P from the guide means 39.

[0233] The guide means 39 allow to guide the movement of the metal product P toward the
work apparatus 41, and therefore guarantees the reciprocal contact between the tail end E of
the first metal product P and the head end H of the second metal product P.

[0234] With reference to figs. 15-19, some operating sequences of the machine 10 are shown
according to the embodiments shown in figs. 11-14 according to which the machine 10 can
work two metal products P together.

[0235] In this case, before supplying the metal products P to the drawing apparatus 11,
advantageously a step of butting them with the secondary cutting unit 53 is performed. For this
purpose, the secondary cutting unit 53 performs on each occasion the head and/or tail end
butting of the at least one metal product P.

[0236] During the step of butting the tail end (fig. 16), the first drawing unit 12 and the second
drawing unit 13 are pressed one toward the other and the cutting of the tail end of the metal
product P is performed with the upper cutting edge 53b and lower cutting edge 53d of the
secondary cutting unit 53.

[0237] This allows to obtain a tail end cut to size, which is useful and necessary in certain
operating methods according to the present invention.

[0238] During the step of butting the head end (fig. 17) the first drawing unit 12 and the second
drawing unit 13 are pressed, one toward the other and the cutting of the head end of the
following metal product P is performed with the upper cutting edge 53b and lower cutting edge
53d of the secondary cutting unit 53.

[0239] By using one or the other cutting mean it is possible to obtain metal products P of the
desired length and to make the head and/or tail surface usable, on each occasion, to
cooperate with another possible and following or preceding metal product P.

[0240] In particular, the thrust exerted by the head end of the following metal product P allows
the correct positioning of the preceding metal product P to complete the working.

[0241] When the last bend on a metal product P has to be performed, a following metal
product P is used to axially position the preceding metal product P in correspondence with the
bending device 42 and the guiding and holding means 47 are driven to function at least
temporarily also as a contrast element during bending.

[0242] According to one aspect of the present invention, shown by way of example in fig. 15, to
retract the at least one metal product P, which has at least one bend in a position of
interference with the guiding and holding means 47 and/or with the bending device 42, the
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guiding and holding means 47 and the bending device 42 are lowered, allowing to retract the
metal product P until it is in the proximity of the main cutting unit 45.

[0243] Furthermore, to make a shaped product with the metal product P which has the
terminal segment of the last bend comprised between about 4cm and about 7cm, the metal
product P is retracted, after the guiding and holding means 47 and the bending device 42 have
been removed from the work plane, before the main cutting unit 45 intervenes to separate the
shaped product, just made, from the metal product P.

[0244] Fig. 18 shows a working step similar to that described above with reference to fig. 8.

[0245] Fig. 19 shows the thrust step exerted by the head end H of the following metal product
P to allow the completion of the working of the preceding metal product P, once the latter has
exited with its tail end E from the return segments 18 of the drawing apparatus 11.

[0246] It is clear that modifications and/or additions of parts may be made to the machine 10 to
work metal products P as described heretofore, without departing from the scope of the
present invention as defined by the appended claims.

[0247] For example, the drawing apparatus 11 can be configured to draw a plurality of metal
products P side by side in the direction of feed Z.

[0248] According to a first variant embodiment, the drawing apparatus 11 can comprise a
plurality of first drawing units 12 cooperating with corresponding second drawing units 13, as
defined above. The first drawing units 12 can be put side by side in a direction orthogonal to
the direction of feed Z. In the same way the second drawing units 13 can be put side by side in
a direction orthogonal to the direction of feed Z. In this case each pair of chains of a first
drawing unit and a corresponding second drawing unit can define respective drawing channels
19 for the transit of a respective metal product P.

[0249] According to a second variant embodiment, the drawing apparatus 11 can comprise a
single first drawing unit 12 and a corresponding second drawing unit 13, and the anchoring
inserts 21 associated with the chains 16 of the first 12 and second 13 drawing units are
provided with a plurality of gripping grooves 23 disposed side by side and in each of which a
metal product P can be housed.

[0250] It is also clear that, although the present invention has been described with reference to
some specific examples, a person of skill in the art shall certainly be able to achieve many
other equivalent forms of machine 10 to work metal products, having the characteristics as set
forth in the claims and hence all coming within the scope of protection defined thereby.

[0251] In the following claims, the sole purpose of the references in brackets is to facilitate
reading: they must not be considered as restrictive factors with regard to the scope of
protection claimed in the specific claims.
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PATENTKRAV

Maskine til bearbejdning af aflange metalprodukter,
der omfatter et trazkapparat (11), der er udformet til
at tilfere mindst ét af metalprodukterne (P) i en
tilferselsretning (Z), og et Dbearbejdningsapparat
(41), som er forsynet med et arbejdsplan (4la), 1
hvilket der er tilvejebragt en bgjeanordning (42), som
er forsynet med et kontrastelement (43) og et
bzjeelement (44), og som er placeret nedstroms for
traekapparatet (11) og er orienteret i
tilferselsretningen (z), hvilket trakapparat (11)
omfatter en ferste trazkenhed (12) og en anden
traekenhed (13), der ligger over for hinanden i forhold
til tilferselsretningen (Z), og mindst ét drivelement
(17) til at bevaege trzkapparatet (11), og hvor den
forste trazkenhed (12) og den anden trzkenhed (13)
mellem hinanden 1 tilferselsretningen (Z) afgraznser en
traekkanal (19) til det i det mindste ene metalprodukt
(P), kendetegnet wved, at den ved udgangen fra
traekkanalen (19) indbefatter styreanordninger (39),
der pa fordelagtig vis kan indstilles 1 planet, der i
det wvasentlige er vinkelret pad et liggende plan af
trekkanalen (19), efterfulgt af en hovedskereenhed
{45) og bgjeanordningen (42), og ved at der ved
udgangen fra hovedskareenheden (45) Dbefinder sig
styre- og holdeanordninger (47), der bestar af arme
(60, 61l), hvilke styre- og holdeanordninger (47)
ligger i samme plan, kan indstilles automatisk og pa
fordelagtig vis, samvirker direkte med bgjeanordningen
(42) og har profiler med en udstrekning, der nar hen i
nerheden af midten af kontrastelementet (43) i
bzjeanordningen (42), hvilket kontrastelement (43)
omfatter en cylindrisk del med en omdrejningsakse og
en flad del tat pd omdrejningsaksen, hvilken flade del

vender mod styre- og holdeanordningerne (47).
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Maskine ifelge krav 1, kendetegnet ved, at trazkkanalen
{(19) indeholder et liggende plan, der er afgranset af
en flerhed af forankringsindsatser (21), til det i det
mindste ene metalprodukt (P), der i det vasentlige er
tangentielt til en cylindrisk lodret veg pa
kontrastelementet (43), der stemmer overens med
arbejdsplanet (4la), hvor et tilferselsapparat (48)
eventuelt befinder sig opstrems for trazkapparatet

(11) .

Maskine ifglge krav 1 eller 2, kendetegnet wved, at
traekapparatet (11) har mindst én position, der kan
indstilles i en retning vinkelret pa
tilferselsretningen (Z) i forhold til arbejdsplanet
(41a), sdledes at positionen af mindst ét metalprodukt

(P) stemmer overens med arbejdsplanet (41la).

Maskine ifglge et hvilket som helst af de foregdende
krav, hvor den forste trzkenhed (12) og den anden
trekenhed (13) hver isar omfatter et forste hjul (14)
og et andet hjul (15) og en kede (16), der er fort i
en lukket ring mellem det feorste hijul (14) og det
andet hjul (15), hvor trazkkanalen (19) er afgrenset af
en modsatliggende flerhed af gvre forankringsindsatser
{(21la) og nedre forankringsindsatser (21b), kendetegnet
ved, at de nedre forankringsindsatser (21b) har mindst
én flad tvaergdende stetteflade (26b), af hvilken en
tilpasset flerhed udger det liggende plan til det 1
det mindste ene metalprodukt (P), for at afgrense den
lodrette positionering af det 1 det mindste ene
metalprodukt (P), hvor de ovre forankringsindsatser
(21a) har en afrundet tvaergdende profil, saledes at
der udeves en gensidig trykkraft pd metalprodukterne
(P) mod den centrale langdeakse af trzkkanalen (19) og

mod de nedre forankringsindsatser (21b).
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Maskine ifelge krav 1 eller et hvilket som helst af de
foregdende krav, kendetegnet ved, at den forste
trekenhed (12) og den anden trazkenhed (13) er forsynet
med en flerhed af trakkende hjul, der ligger pad linje
med hinanden i tilferselsretningen (z), hvilke
trekkende hjul kan justeres sdledes, at de afgranser
hejden pa trazkkanalen (19), hvor trakkanalen (19) er
afgrenset ved den nedre del af steottefladerne (26b),
der afgrenser den anden lodrette positionering af det
i det mindste ene metalprodukt (P), og ved den aevre

del af en afrundet tvargdende profil.

Maskine ifglge et hvilket som helst af de foregdende
krav, kendetegnet ved, at der opstrems for
trekapparatet (11) befinder sig en sekundazr skareenhed
{(53), der er udformet til i hvert enkelt tilfazlde at
udfore et steod mod forenden eller bagenden af det i

det mindste ene metalprodukt (P).

Maskine ifelge krav 6, kendetegnet ved, at den
sekundere skareenhed (53) er udformet bilateralt og
omfatter modsatliggende sk&reanordninger, der bestar
af to wovre skaerekanter (53a, 53b) og to nedre
skerekanter (53c, 53d), hvor den evre skarekant (53b)
og den nedre skarekant (53d) er udformet til at udfere
skeringen af forenden pd det 1 det mindste ene
metalprodukt (P), og den evre skarekant (53a) og den
nedre skxrekant (53¢) er udformet til at wudfere
skeringen af bagenden pd det 1 det mindste ene
metalprodukt (P).

Maskine ifelge krav 1, kendetegnet ved, at armen (61),
der samvirker direkte med kontrastelementet (43), har
en veg 1 det vasentlige vinkelret pd arbejdsplanet
(4la) og i det vasentlige tangentielt til den

cylindriske lodrette vag pa kontrastelementet (43),
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der samvirker med den flade del af kontrastelementet
(43) .

Maskine ifelge krav 1, kendetegnet ved, at armen (60)
i den del, der vander mod vaggen 1 det vesentlige
vinkelret pad arbejdsplanet (41la) af armen (61), har en
udstraekning hen mod armen (61), saledes at der udeves

en trykkraft i nedadgdende retning mod armen (61).

Maskine ifglge krav 1, kendetegnet ved, at styre- og
holdeanordningerne (47) og i det mindste
kontrastelementet (43) kan bevages og trakkes tilbage
i forhold til arbejdsplanet mellem en arbejdstilstand

og en uforstyrret tilstand.

Maskine ifelge krav 1, kendetegnet ved, at armene (60,
61) vender mod hinanden og er positioneret 1 en
indstillelig afstand i forhold til hinanden, sdledes
at de kan bevages fra en gribeposition, der muligger
fastspending og aksial positionering af det i det
mindste ene metalprodukt (P) i det mindste wunder
bezjeprocessen, til en frigivelses- og styreposition
for det 1 det mindste ene metalprodukt (P) for at

kunne bevage dette.

Maskine ifelge krav 1, kendetegnet ved, at profilen af
styre- og holdeanordningerne (47) er zreduceret 1
kontrastelementets (43) retning og har en 1 det

vesentlige udvidet form i tilferselsretningen (Z).

Maskine ifelge et hvilket som helst af kravene 4 til
12, kendetegnet ved, at 1 det mindste de gvre
forankringsindsatser (21la) er forsynet med en
griberille (23) til det i det mindste ene metalprodukt
(P), der er afgrenset af tilspidsede dele (25), der
indsnevres fra siderne og hen mod en midterdel (26),

hvor midterdelen (26) af griberillen (23) omfatter
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heldende sider (26a) og stettefladen (26b), der er
afgraenset af den afrundede profil, placeret mellem

dem.

Maskine ifelge et hvilket som helst af kravene 4 til
13, kendetegnet ved, at de eovre forankringsindsatser
{21a) og de nedre forankringsindsatser (21b) samvirker
lateralt med forankringsled (66), hvilke
forankringsled (66) stetter og positionerer kaderne
(le), hvilke kader (16) kan forskydes pa
kontrasterende legemer (31) pad den forste trakenhed
{(12) og den anden trzkenhed (13).

Maskine ife@lge krav 14, kendetegnet ved, at mindst ét
af de kontrasterende legemer (31) samvirker elastisk
med et respektivt stettelegeme (32) ved hjalp af

elastiske elementer (34).

Fremgangsmade til bearbejdning af mindst ét
metalprodukt (P) wved hjzlp af en maskine ifglge et
hvilket som helst af de foregdende krav, kendetegnet
ved, at der, nar den sidste bejning skal udferes pad et
metalprodukt (P), anvendes et efterfelgende
metalprodukt (P) til at positionere det forudgdende
metalprodukt (P) 1 aksial retning i overensstemmelse
med bajeanordningen (42), og styre- og
holdeanordningerne (47) betjenes til i det mindste
midlertidigt ogsa at virke som et kontrastelement

under begjningen.

Fremgangsmade ifelge krav 16, kendetegnet ved, at
styre- og holdeanordningerne (47) og bgjeanordningen
(42) for at trxzkke det i det mindste ene metalprodukt
(P), der har mindst én bejning i en position, hvor det
er 1 indgreb med styre- og holdeanordningerne (47)

og/eller med bgjeanordningen (42), tilbage, sa&nkes og
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dermed gor det muligt at trekke metalproduktet (P)

tilbage og op 1 nerheden af hovedskareenheden (45).

Fremgangsmade ifglge krav 16 eller 17, kendetegnet
ved, at en sekunder skereenhed (53) 1 hvert enkelt
tilfelde udferer et sted pd forenden eller bagenden af

det 1 det mindste ene metalprodukt (P).

Fremgangsmade ifelge krav 16, 17 eller 18, kendetegnet
ved, at metalproduktet (P) for at fremstille et formet
produkt med metalproduktet (P), der indeholder det
sidste segment af den sidste begjning pa mellem 4 cm og
7 cm, trekkes tilbage, efter at styre- og
holdeanordningerne (47) og bgjeanordningen (42) er
blevet fjernet fra arbejdsplanet (41la), for
hovedsk®reenheden (45) aktiveres for at adskille det

formede produkt fra metalproduktet (P).
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