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DESCRIPTION

Description

FIELD OF THE INVENTION

[0001] The present invention concerns a drawing unit according to the preamble of claim 1
and to a drawing method for drawing long metal products such as bars, round pieces or metal
products, ribbed or not, advantageously but not exclusively, of the type which can be used to
make reinforcements for the building trade.

[0002] In particular, the drawing unit is intended to carry out a constantly uniform, coordinated
and simultaneous feed to machines, preferably but not only, bending/ shaping machines that
simultaneously work one, two or more metal products at a time.

BACKGROUND OF THE INVENTION

[0003] Bending/shaping machines or also stirrup-making machines are known, hereafter
bending machines, in which bending units or devices are fed with long metal products, such as
metal products from a roll, or pre-cut bars, in order to make reinforcement stirrups for the
building trade. Hereafter these base materials, whether from a roll or already in bars, will be
referred to generically as metal products.

[0004] By metal products we mean therefore a nominally round product obtained by hot or
cold rolling, with a diameter that normally varies from 5 mm to 20 mm and provided, or not,
with ribs that are useful in the case of reinforcements for the building trade.

[0005] It is also known that upstream of the bending unit, bending machines have a drawing
unit to feed the metal product to the operating units of the machine, such as at least a shears
and at least a bending unit.

[0006] Normally, apart from the drawing unit, a straightening unit is provided and a unit,
possibly structured in the straightening unit, suitable to eliminate torsion in the metal product.

[0007] An example of this known solution is disclosed in WO-A-2012/110136, while examples
of straightening units are disclosed in JP-A-2007/229745 and in EP-A-2.399.856. A drawing
unit according to the preamble of claim 1 is disclosed in EP-B1-0.824,982.
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[0008] Furthermore, when two or more metal products are fed, the drawing unit has a drawing
motion to be able to feed the same lengths simultaneously.

[0009] It is known, in fact, that the metal product is not always already linearized before it is fed
to the bending unit.

[0010] It is also known that the metal product has a tendency to rotate around its axis when
the internal tensions are released, for any reason whatsoever.

[0011] It is also a known problem that during the drawing function, due to the forces in play
needed to have a controlled drawing, in order to grip the metal product correctly and draw it,
the ribs present on the periphery are often deformed, making the metal product at least partly
lose its effect of adhering to a cast of concrete.

[0012] It is also a known problem that, when two or more metal products are drawn
simultaneously, it is unlikely that the drawing effect will translate the same length in the two or
more metal products, due to the differences in size which occur at different points in the metal
products drawn.

[0013] It is therefore obvious that a bending operation performed on the metal product is
conditioned by the deficiencies in said product, so that the geometric shapes eventually made
with the metal product not only do not maintain the desired geometric disposition, but
moreover they do not even maintain the flat spatial disposition.

[0014] In these cases, the stirrups deriving from such bending are low quality and unreliable
once installed, and therefore they are normally discarded, or they require longer installation
times. To this must be added the fact that, in the case of metal products for reinforcement
rods, given the continuous variation in their section, the correct and accurate straightening
and/or drawing become uncertain, inconstant and not uniform.

[0015] It must be indicated here that metal products for reinforcements have an extensive
range of nominal diameters that can go from 5 mm to 20 mm and more, and that a bending
machine must always be able to work at least most of this range of measurements and obtain
in any case a perfect product.

[0016] It is also known that the level of problems posed by a small metal product is different
from the problems posed by a metal product with a bigger diameter.

[0017] It must also be noted that, in a bending machine, the drawing unit assumes another
considerable importance, since it is also responsible for defining the measurements required
on each occasion between one bending operation and the next.

[0018] This becomes even more important when the drawing unit works two or more metal
products simultaneously.
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[0019] When the drawing unit does not obtain its purpose constantly and without mistakes, it is
not possible either to obtain stirrups or other shapes of metal product having the desired sizes
and shapes, or to obtain, in sequence or otherwise, a plurality of identical stirrups or other
shapes.

[0020] One purpose of the present invention is to obtain a drawing unit that does not damage
the metal product being worked.

[0021] Another purpose of the present invention is to obtain a drawing unit that can operate
continuously and precisely with any type of metal product, in particular metal products for
reinforcements.

[0022] Another purpose of the present invention is that the drawing unit feeds precisely both
one metal product and two or more metal products simultaneously.

[0023] Another purpose is that the drawing unit also performs the function of straightening.

[0024] Another purpose of the invention is that the drawing unit prevents the metal product
from rotating on itself.

[0025] 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

[0026] The present invention is set forth and characterized in the independent claims, while
the dependent claims describe other preferred characteristics of the invention or preferred
variants to the main inventive idea.

[0027] In accordance with the above purposes, a drawing unit for drawing at least one metal
product according to the present invention, which is defined in claim 1, comprises a plurality of
rolls configured to make the long metal product advance along a nominal axis of feed.

[0028] According to one solution, one or more drawing units according to the present invention
can be provided, where it is desired to reduce to a minimum even the smallest deficiency.

[0029] The drawing unit, in its basic form, is provided with at least a first motorized roll with a
certain diameter, and with at least two second rolls operating at the periphery of the first roll
and defining, with the latter, respective passage gaps for the metal product.

[0030] The second rolls are located substantially astride an axis orthogonal to said nominal
axis of feed of the metal product. Moreover, the orthogonal axis passes though the center of
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rotation of the first roll.

[0031] The second rolls can be positioned in a controlled manner along the orthogonal axis.
[0032] According to the invention the first roll is motorized.

[0033] According to a preferred variant, the second rolls are motorized, or are also motorized.

[0034] According to a possible form of embodiment, given the diameter of the first roll as base,
the second rolls have a diameter comprised between 0.30 and 0.70 times the diameter of the
first roll, preferably between 0.45 and 0.55, the latter value allowing to maximize the
straightening results.

[0035] According to a preferred embodiment of the invention, the two second rolls, which
cooperate directly with the orthogonal axis, are positioned, one with respect to the other at a
distance comprised between 1.01 and 1.70 times the diameter of the second rolls, preferably
between 1.02 and 1.3 times. This last range of values allows to increase the guiding action
exerted by the rolls on the metal product.

[0036] According to a preferred embodiment of the invention, the second rolls have the same
diameter.

[0037] According to a preferred variant the second rolls have a different diameter from each
other, which can vary between 1.05 and 1.30.

[0038] During the working, the metal product is located between the first roll and the second
rolls.

[0039] According to the invention, the metal product located between the first roll and the
second rolls is not obliged to follow the total curvature of the first roll, as would happen if the
two second rolls were thrust to the maximum, that is, under pressure, toward the first roll.

[0040] In other words, the drawing effect is obtained by making the metal product assume an
arched shape and said arched shape is the one that is useful and sufficient so that the metal
product is drawn.

[0041] In cooperation with the rolls of the individual drawing unit, the invention provides a
support roll on entrance and a support roll on exit with respect to the drawing unit, said

additional rolls operating in cooperation with the nominal axis of the metal product.

[0042] This makes the metal product assume a sinuous conformation which starts with the
support roll on entrance and ends with the support roll on exit.

[0043] As a preferred variant, it is provided that the two support rolls locate their position of
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contact with the metal product just above the nominal axis.

[0044] According to a preferred variant, at least two drawing units are provided, located in
sequence. This solution is useful to guarantee that any deformation on the metal product is
eliminated.

[0045] According to one aspect of the present invention, each of the passage gaps has, during
use, along the straight line joining the center of the first roll with the center of the respective
second roll, a greater amplitude than the diameter of the metal product.

[0046] According to possible formulations of the invention, said amplitude can vary, depending
on the type of material, between 1.02 and 1.30, preferably between 1.04 and 1.08, the nominal
diameter of the metal product. The latter range of values allows to optimize the guiding effect
on the metal product between the rolls and prevents the latter exerting a compression action
on the metal product.

[0047] In this way, the metal product is no longer compressed between the rolls of the drawing
unit, with possible surface damage thereto, but the action of the rolls is only to make the metal
product follow a roughly sinusoidal, predefined and controlled path.

[0048] The path thus generated creates tensioning loops that allow both to straighten the
metal product and also to clamp its rotation on itself. This allows to obtain a controlled and
desired drawing, even in the case of two or more metal products worked at the same time.

[0049] The present invention also concerns a drawing method for a metal product according to
claim 9.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] These and other characteristics of the present invention will become apparent from the
following description of some forms of embodiment, given as an example with reference to the
attached drawings wherein:

e fig. 1 is a schematic front view of a drawing unit in accordance with a possible form of
embodiment of the present invention;

« fig. 2 is a schematic view of an enlarged detail of the drawing unit in fig. 1;

» fig. 3 is a possible variant of fig. 1;

« fig. 4 is a schematic view of an enlarged detail of the drawing unit in fig. 3.

[0051] 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
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and characteristics of one form of embodiment can conveniently be incorporated into other
forms of embodiment without further clarifications.

DETAILED DESCRIPTION OF FORMS OF EMBODIMENT

[0052] A drawing unit according to the present invention is suitable to work one or more long
metal products P at a time, even if here and hereafter, for the sake of simplicity, a drawing unit
will be described configured to work a single metal product P at a time.

[0053] In the forms of embodiment shown in figs. 1-4 two drawing units are provided,
respectively a first drawing unit 11 and a second drawing unit 12 located downstream of the
first drawing unit 11.

[0054] The first drawing unit 11 and the second drawing unit 12 together define a drawing
apparatus 10.

[0055] In particular, the first drawing unit 11 and the second drawing unit 12 can be disposed
consecutively with respect to each other along a nominal axis of feed A of the metal product P.

[0056] Having two drawing units located in succession to each other reduces the effect of
torsion which is induced on the metal product P during its movement.

[0057] According to some forms of embodiment, the first drawing unit 11 and the second
drawing unit 12 can both be mounted on the same support structure 18.

[0058] According to possible forms of embodiment (figs. 1 and 2), both the first drawing unit 11
and the second drawing unit 12 each comprise a first roll 13 and two second rolls 14 located
peripherally to the first roll 13.

[0059] According to a variant, it is also possible to provide three or four rolls 14 to shape the
sinuosity of the metal product P particularly in the presence of specific problems, for example,
caused by particular materials that make up the metal products. For example, in the form of
embodiment in figs. 3 and 4, at least one of either the first drawing unit 11 or the second
drawing unit 12, in this case the first drawing unit 11, comprises three second rolls 14 operating
on the periphery of the first roll 13.

[0060] The first roll 13 and the second roll 14 of the first 11 and second drawing unit 12 can
both lie on a common lying plane .

[0061] The lying plane 1 can substantially correspond to the plane on which the metal product
P is located and made to advance.

[0062] The first rolls 13 are mounted rotatable around a first axis of rotation X whilst the
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second rolls 14 are mounted rotatable around a second axis of rotation Y.

[0063] The first axes of rotation X and the second axes of rotation Y can be disposed
substantially orthogonal to the lying plane .

[0064] According to a possible form of embodiment, the first roll 13 has a bigger diameter than
that of the second rolls 14.

[0065] According to a possible form of embodiment the first roll 13 can have a diameter
comprised between 100mm and 300mm and the second rolls 14 can have a diameter
comprised between 40mm and 210mm.

[0066] According to one embodiment of the invention, at least two second rolls 14 are located
one on one side and one on the other side with respect to an axis N orthogonal to the nominal
axis of feed A and located through through the center of rotation of the respective first roll 13.

[0067] In this condition, the metal product P is obliged by the second rolls 14 to follow the
curvature of the first roll 13.

[0068] The first rolls 13 and/or the second rolls 14 can have a contact surface with the metal
product P which is processed substantially cylindrical or shaped to define grooves for receiving
and containing the metal product P.

[0069] The grooves can be U- or V-shaped depending on the particular drawing conditions of
the metal product P required, and the contact position with the metal product P also varies
depending on the diameter of the latter.

[0070] Hereafter in the description, for the sake of simplicity, we will maintain that the first rolls
13 and the second rolls 14 are substantially cylindrical in shape with a cylindrical contact
surface with the metal product P, even if a different configuration is not excluded.

[0071] According to one solution of the present invention, during use, each of the second rolls
14 defines with the first roll 13 a passage gap 15 through which the metal product P passes.

[0072] According to one form of embodiment, the passage gap 15 has an amplitude G,
estimated along a straight line R that joins the centers of the first roll 13 and the second roll 14,
bigger than the nominal diameter D of the metal product P. The passage gap 15 is estimated in
correspondence to the respective contact surfaces of the first roll 13 and the second roll 14.

[0073] Moreover, again during use, the first roll 13 and the second roll 14 are in contact with
the metal product P which is being worked.

[0074] In other words it is provided that the minimum distance between the circumferential
contact surfaces with the metal product P of the first roll 13 and of each of the second rolls 14
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is bigger in size than the nominal diameter D of the metal product P which is made to transit.

[0075] The contact condition of the metal product P with the first roll 13 and with the second
roll 14 allows to guarantee a drawing effect on the metal product P which is made to advance,
and also allows to define in the metal product P one or more yield loops which provide to
straighten the latter, eliminating residual internal tensions which can recur on the final metal
product P.

[0076] The condition of amplitude G of the passage gap 15 which is greater than the nominal
diameter D of the metal product P prevents a compression of the latter between the first roll 13
and the second roll 14 and therefore limits possible surface damage thereto.

[0077] Moreover, this last condition means that, during use, the metal product P contacts the
first roll 13 in a different zone, translated upstream or downstream, along the nominal axis of
feed A, other than that in which it contacts the second rolls 14.

[0078] According to a possible solution, each of the second rolls 14, of the first drawing unit 11
and the second drawing unit 12, defines a lying plane B on which the second axis of rotation Y
lies and which is disposed substantially orthogonal to the nominal axis of feed A of the metal
product P.

[0079] According to possible solutions, at least two of the second rolls 14 both of the first
drawing unit 11 and also of the second drawing unit 12, are disposed so that they have their
respective lying planes B intersecting the bulk of their respective first roll 13.

[0080] This condition obliges the second rolls 14 to be positioned in direct proximity to the first
roll 13 so that the bending loop which is generated is rather restricted around the first roll 13,
and allows to obtain an adequate straightening action.

[0081] With reference to figs. 2 and 4, for at least the two second rolls 14, on the projection of
the lying plane B on the lying plane 1, between the first roll 13 and the second roll 14, an
interspace 22 is defined with an amplitude H that is bigger in size than the metal product P in
transit.

[0082] In this way, in correspondence to the interspace 22, the metal product P is located
solely in contact with the second roll 14 and not in contact on the first roll 13.

[0083] This condition recurs, along the longitudinal axis of development of the metal product P,
on each of its cross sections estimated orthogonally to the longitudinal axis of development of
the metal product P. Indeed, in each cross section, the metal product P is located in contact
either with the first roll 13 or with one of the second rolls 14, not simultaneously with the first
roll 13 and with the second roll 14.

[0084] The second rolls 14, although they do not compress the metal product P against the
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first roll 13, oblige the metal product P to at least partly wrap around the external
circumferential surface of the first roll 13, generating the tensioning and/or yield loop in the
metal product P and guaranteeing a sufficient friction on the first roll 13, with the purpose of
making the metal product P advance without slipping.

[0085] According to the form of embodiment shown in figs. 3 and 4, one of the second rolls 14,
in this case the second roll 14 located more upstream with respect to the other second rolls 14,
can be positioned outside the bulk defined by the first roll 13, along the nominal axis of feed A.

[0086] Moreover, in other solutions, the second roll 14, positioned more upstream, is disposed
so that it has its own peripheral surface in contact with the metal product P positioned at a
lower height with respect to the peripheral contact surface with the metal product P of the first
roll 13.

[0087] This solution, which is particularly advantageous for metal products P with a reduced
diameter, less than 8mm for example, has the purpose of generating on the metal product P
another tensioning loop that increases the straightening effect on the metal product P.

[0088] According to possible forms of embodiment of the present invention, the first roll 13 of
the first drawing unit 11 and the first roll 13 of the second drawing unit 12 are connected to a
motor member 16 suitable to make them rotate around their first axis of rotation X.

[0089] According to the form of embodiment in figs. 1 and 3, the motor member 16 can
comprise a motor 17 connected to the first roll 13 of the second drawing unit 12 and
synchronization devices 19 which connect the first rolls 13 of the first drawing unit 11 and of the
second drawing unit 12 to each other, so as to synchronize their speed of rotation.

[0090] The motor 17 can be chosen from a group comprising an electric motor, a hydraulic
motor, a pneumatic motor.

[0091] The synchronization devices 19 can be chosen from a group comprising a belt, a chain,
a cable, gears, electronic motor synchronization units, or similar.

[0092] According to the form of embodiment in fig. 1, the second rolls 14 are mounted idle on
a support device 20, they are maintained, during use, in a fixed position with respect to the
corresponding first roll 13 and are free to rotate around the respective second axes of rotation
Y.

[0093] In other words, the second rolls 14 are mobile toward the first roll 13 in a parallel form
with respect to each other and in a direction orthogonal to the nominal axis of feed A of the
metal product P.

[0094] A fixed positioning of the second rolls 14 with respect to the corresponding first roll 13
allows to prevent compression conditions of the metal product P between the rolls 13, 14.
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[0095] According to a possible form of embodiment, the second rolls 14 of the first drawing unit
11 and of the second drawing unit 12 are selectively movable, by respective movement
members 21, to move reciprocally nearer and/or away from the respective first roll 13 in order
to adjust the size of the passage gaps 15.

[0096] In particular, the movement members 21 are configured to move the second rolls 14 in
a parallel way with respect to each other and in a direction substantially orthogonal to the
nominal axis of feed A.

[0097] According to a possible form of embodiment, the movement members 21 are
connected to the support device 20 and are configured to move the support device 20 and the
second rolls 14 in a block, bringing them reciprocally near to and away from the first roll 13.

[0098] The movement members 21 can be chosen from a group comprising an adjustment
screw, sliding guides, electric actuators, oil-dynamic actuators, screw jacks, electric motors,
mechanical kinematisms, worm-screw kinematisms, racks or possible combinations thereof.

[0099] According to possible forms of embodiment, the movement members 21 of the first
drawing unit 11 and of the second drawing unit 12 can be commanded simultaneously, or
alternatively, independently from each other.

[0100] According to another form of embodiment of the present invention, it can be provided
that the second rolls 14 of the first drawing unit 11 and/or of the second drawing unit 12, are
associated to a positioning member 23 configured to move the second rolls 14 in a direction
substantially parallel to the nominal axis of feed A of the metal product P.

[0101] This allows to vary the travel to which the metal product P is subjected during use and
to control the yield effect induced on the latter.

[0102] According to a possible variant, the second rolls 14 of the first 11 and/or second 12
drawing unit are each associated to its own positioning member 23.

[0103] It can be provided that the positioning member 23 is configured to modify the interaxis
between the pair of second rolls 14 of the first 11 and/or of the second drawing unit 12.

[0104] The positioning member 23 can be chosen from a group comprising an adjustment
screw, a rack, a worm-screw, an actuator, a jack, sliding guides, or a possible combination
thereof.

[0105] Upstream and downstream of at least one of either the first drawing unit 11 and the
second drawing unit 12 support rolls are mounted, in this case a first support roll 24, a second
support roll 25 and a third support roll 26 selectively movable by respective movement means
27 in a transverse direction, in this case orthogonal to the nominal axis of feed A of the metal
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product P. The support rolls 24, 25, 26 allow to define a pre-established travel for the metal
product P and tensioning loops around the second rolls 14.

[0106] The support rolls 24, 25, 26 allow the metal product P to move into contact with one of
the second rolls 14 before it enters into contact with the first roll 11.

[0107] The first 24, the second 25 and the third support roll 26 can be disposed on the same
side, with respect to the metal product P, as the first roll 13.

[0108] According to the forms of embodiment shown in figs. 1 and 3, the first support roll 24 is
installed upstream of the first drawing unit 11, the second support roll 25 is interposed between
the first 11 and the second 12 drawing unit and the third support roll 26 is located downstream
of the second drawing unit 12.

[0109] The first 24, the second 25 and the third 26 support roll can have a diameter
substantially equal to the diameter of the second rolls 14.

[0110] In possible forms of embodiment, downstream of the first drawing unit 11 and second
drawing unit 12 a first group of rolls 28 and possibly a second group of rolls 29 can be
provided.

[0111] The first group of rolls 28 and the second group of rolls 29 can be configured to
straighten the metal product P previously bent between the first drawing unit 11 and the
second drawing unit 12, in order to render it suitable for subsequent working provided
downstream.

[0112] The first group of rolls 28 and the second group of rolls 29 can be mounted on their
own support frame 30, even if it is not excluded that they can be mounted on the same support
frame 18 as the first 11 and second 12 drawing unit.

[0113] In possible solutions, the support frame 30 and/or the support structure 18 can be
selectively translatable with respect to the other in a direction transverse to the direction of
feed of the metal product P.

[0114] According to possible forms of embodiment, the first group of rolls 28 comprises a first
straightening roll 31 installed idle around its axis of rotation K.

[0115] In the case where the drawing unit 10 is configured to work several metal products P at
the same time, the first group of rolls 28 can comprise a number of first straightening rolls 31
corresponding to the number of metal products P, each independently drivable.

[0116] According to possible implementations of the present invention, the first group of rolls
28 comprises a translation member 32 connected to the first straightening roll 31 and
configured to move the latter in a direction transverse to its axis of rotation K and to the
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nominal axis of feed A of the metal products P. This solution allows to obtain a straightening
action on the metal products P in a direction substantially parallel to that of the lying plane of
the first straightening roll 31.

[0117] According to some forms of embodiment, the second group of rolls 29 comprises at
least a second straightening roll 33 and a least a presser roll 34 cooperating, during use, with
the second straightening roll 33 in order to exert a pressure and holding action on the metal
product P passing through it.

[0118] In the case where the drawing unit 10 is configured to work several metal products P at
the same time, the second group of rolls 29 can comprise a number of second straightening
rolls 33 corresponding to the number of metal products P, each drivable independently from
the other.

[0119] The second straightening roll 33 and the presser roll 34 have respective axes of
rotation Q located orthogonal with respect to the lying plane m, and lying on a plane
substantially orthogonal to the nominal axis of feed A of the metal product P.

[0120] In some forms of embodiment, the second group of rolls 29 can comprise two second
straightening rolls 33 and two presser rolls 34, in order to hold two metal products P.

[0121] The second straightening rolls 33 are mounted coaxial with respect to each other and
each has a circumferential groove to accommodate the metal products P in transit.

[0122] The presser rolls 34 are mounted coaxial with respect to each other and are provided
with a contact surface with the metal products P.

[0123] The presser rolls 34 are mounted on a presser member 35 provided to move the
presser rolls 34 against the second straightening rolls 33 and to exert a holding action on the
metal products P.

[0124] In particular, the presser member 35 is selectively movable in a direction orthogonal to
the axis of rotation of the presser rolls 34 and to the nominal axis of feed A.

[0125] According to some forms of embodiment, the presser member 35 can be chosen from
a group comprising electric actuators, oil-dynamic actuators, jack screws, adjustment screws,
electric motors, mechanical kinematisms, worm-screw kinematisms, racks or possible
combinations thereof.

[0126] The at least one second straightening roll 33 is installed, in its turn, on a translator
member 36, configured to move the at least one second straightening roll 33 in a direction

parallel to its axis of rotation, that is, in a direction orthogonal to its lying plane.

[0127] In this way, the second straightening roll 33, in combination with the presser roll 34,
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imparts a deformation on the metal product P on a plane substantially orthogonal to the lying
plane Tr.

[0128] According to possible forms of embodiment, and in the case where the second group of
rolls 29 is provided with two second straightening rolls 33 and with two presser rolls 34, it can
be provided that at least the two second straightening rolls 33 are movable independently to
each other in the direction parallel to their axis of rotation.

[0129] According to some forms of embodiment of the invention, shown for example in figs. 1
and 3, the metal product P is introduced into the first drawing unit 11 at a determinate height
and discharged from the second drawing unit 12 at a different height from that of its
introduction. This condition allows to reduce the problems of rotation of the metal product P
during the drawing of the metal product P.

[0130] It is clear that modifications and/or additions of parts may be made to the drawing unit
11 or 12 as described heretofore, without departing from the field and scope of the present
invention.

[0131] For example, it can be provided that, in the case where the drawing unit 11 and 12 is
configured to draw two or more metal products P, at least the first roll 13 and the second rolls
14 of each drawing unit 11 and 12 are each provided with a number of circumferential grooves
corresponding to the number of metal products P which are drawn.

[0132] One of the metal products P to be made to advance is disposed in each circumferential
groove.

[0133] The condition of the roll 13 or 14, provided in a single body of the circumferential
grooves, allows to obtain an adequate action of feeding all the metal products P. A quicker feed
of one of the metal products P is slowed down by the same roll 13, 14 which, in its turn, is held
back by the friction that is generated between the latter and the metal product P which moves
less quickly.

[0134] This condition allows to guarantee a uniform and pre-determined feed of all the metal
products P even in the case where they have slightly different sizes, for example due to
possible variations in size of the work tolerances.

[0135] 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 drawing unit, without departing from the scope of the invention as
defined by the appended claims.
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PATENTKRAYV

1. Treekenhed til treekning af mindst et langt metalprodukt (P), der er indrettet
til at lade det mindst ene lange metalprodukt (P) fremfgre langs en nominel
tilferselsakse (A) og er forsynet med mindst en fgrste motoriseret valse (13) og
med mindst to andre valser (14), der arbejder ved periferien af den ferste valse
(13) og sammen med sidstnaevnte definerer respektive gennemgangsabninger
(15), hvor de mindst to andre valser (14) er beliggende en pa en side og den anden
pa den anden side af aksen (N) ortogonalt i forhold til den nominelle tilferselsakse
(A), der forlaber gennem den farste valses (13) drejepunkt, hvor de andre valser
(14) er knyttet til bevaegelseselementer (21) til at beveege de andre valser (14) |
en parallel form i forhold til hinanden og i en retning i det vaesentlige ortogonalt i
forhold til den nominelle tilfarselsakse (A) for at justere gennemgangsabningerne
(15), hvor hver iseer af de andre valser (14) definerer et respektivt liggeplan (13),
der er anbragt i det veesentlige ortogonalt i forhold til metalproduktets (P) nominelle
tiferselsakse (A), og hvorpa den anden valses (14) drejeakse (Y) ligger, hvor
mindst to af de andre valser (14) er anbragt saledes, at de har de respektive
liggeplaner () til at krydse hovedparten af deres respektive farste valse (13), hvor
treekenheden er kendetegnet ved, at gennemgangsabningerne (15) under brug
langs den lige linje (R), der forbinder den ferste valses (13) midte med den
respektive anden valses (14) midte, har en udstraekning (G), der er starre i
starrelse end metalproduktets (P) nominelle diameter (D), og ved, at den omfatter
stattevalser (24, 25, 26), der er beliggende opstrems og nedstrams fra den mindst
ene treekenhed (11, 12) og arbejder i samvirke med metalproduktets (P) nominelle

tilferselsakse (A).

2.  Treekenhed ifglge krav 1, kendetegnet ved, at den farste valse (13) har en

starre diameter end den af de andre valser (14).

3. Treekenhed ifolge krav 1 eller 2, kendetegnet ved, at de andre valser (14)
har en diameter pa mellem 0,30 og 0,70 gange den farste valses (13) diameter,

fortrinsvis mellem 0,45 og 0,55.
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4.  Treekenhed ifalge et hvilket som helst foregéende krav, kendetegnet ved,
at treekenheden (11,12) omfatter tre andre valser (14), der er beliggende perifert
I forhold til den ferste valse (13), og ved, at den anden valse (14), der er
beliggende mere opstrems i forhold til de andre to andre valser (14), er anbragt
udenfor hovedparten, der defineres af den ferste valse (13), langs den nominelle

tilferselsakse (A).

5. Treekenhed ifelge et hvilket som helst foregaende krav, kendetegnet ved,
at gennemgangsabningerne (15) har en udstraekning (G), der er variabel mellem
1,02 og 1,30, fortrinsvis mellem 1,04 og 1,08, af metalproduktets (P) nominelle

diameter.

6. Treekenhed ifalge et hvilket som helst foregéende krav, kendetegnet ved,
at de andre valser (14) er knyttet til et positioneringselement (23), der er indrettet
til at beveege de andre valser (14) i en retning i1 det veesentlige parallelt med

metalproduktets (P) nominelle tilfgrselsakse (A).

7.  Treekindretning omfattende to treekenheder (11, 12) ifelge et hvilket som
helst foregaende krav, der er beliggende en felgende efter den anden og er

orienteret langs metalproduktets (P) nominelle tilfarselsakse (A).

8. Traekfremgangsmade til treekning af mindst et langt metalprodukt (P),
omfattende tilfarsel af metalproduktet (P) gennem mindst en treekenhed (11, 12)
ifelge krav 1 og langs en nominel tilfgrselsakse (A), hvor den mindst ene
treekenhed (11, 12) er forsynet med mindst en farste motoriseret valse (13) og
med mindst to andre valser (14), der arbejder ved periferien af den ferste valse
(13) og sammen med sidstnaevnte definerer respektive gennemgangsabninger
(15), hvor de mindst to andre valser (14) er beliggende en pa en side og den anden
pa den anden side af aksen (N) ortogonalt i forhold til den nominelle tilferselsakse

(A), der forleber gennem den farste valses (13) drejepunkt, hvor hver iseer af de
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andre valser (14) definerer et respektivt liggeplan (3), der er anbragt i det
vaesentlige ortogonalt i forhold til metalproduktets (P) nominelle tilfgrselsakse (A),
og hvorpa den anden valses (14) drejeakse (Y) ligger, hvor mindst to af de andre
valser (14) er anbragt saledes, at de har de respektive liggeplaner (R) til at krydse
hovedparten af deres respektive farste valse (13), og hvor de andre valser (14) er
positioneret bevaegende sig i en parallel form i forhold til hinanden og i en retning
i det vaesentlige ortogonalt i forhold til den nominelle tilferselsakse (A), saledes at
hver iseer af gennemgangsabningerne (15) langs den lige linje (R), der forbinder
den ferste valses (13) midte med de respektive andre valsers (14) midte, under
brug har en udstraekning (G), der er starre i starrelse end metalproduktets (P)

nominelle diameter (D).

9. Fremgangsmade ifelge krav 8, kendetegnet ved, at metalproduktet (P)
lader sig fremfere gennem en ferste treekenhed (11) og gennem en anden
treekenhed (12), der er beliggende nedstrems fra den ferste treekenhed (11) og er

orienteret langs metalproduktets (P) nominelle tilfarselsakse (A).
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fig. 2
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