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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention concerns an apparatus for bending oblong metal products, such
as bars, round pieces, metal wires, either in the form of pre-cut bars or fed from a roll,
according to the preamble of claim 1. In particular, the apparatus according to the present
invention is applied to make stirrups, or other reinforcement elements for the building industry,
with a three-dimensional conformation, that is, with at least one portion bent on a plane
orthogonal, or in any case angled, with respect to the bending plane of the other portions.

[0002] The present invention also concerns the method for bending oblong metal products to
obtain stirrups with a three-dimensional conformation, according to the preamble of claim 12.

BACKGROUND OF THE INVENTION

[0003] Apparatuses are known for bending metal products, also called stirrup-making
machines, configured to bend a bar, a round piece, a metal wire, or other oblong metal
product, in order to make stirrups for reinforcement cages.

[0004] The reinforcement stirrups can be two-dimensional stirrups, that is, whose sides lie on
the same plane, or three-dimensional, in which at least one side lies on a different plane from
that of the other sides. This angled side can have, for example, the function of a spacer or
reference, with respect to another stirrup or to an existing structure.

[0005] Apparatuses are known for three-dimensional bending comprising a drawing unit, a
shearing unit and a first bending unit that makes the bends on a first bending plane, in order to
define the two-dimensional shape of the stirrup. This known apparatus also comprises a
separate and subsequent second bending unit that makes the bends on a plane angled with
respect to the first bending plane. The first bending unit consists of a bending support, or
rotating mandrel provided centrally with a contrast pin and radially with a bending element.

[0006] The bending element can be rotated either clockwise or anti-clockwise, around the
contrast pin, so that the segment of metal product that is interposed between the bending
element and the contrast pin is bent around the latter.

[0007] In the same way, the second bending unit, distanced and autonomous with respect to
the first bending unit, provides a contrast member disposed distanced from the feed plane of
the metal product, in order to allow the latter to interpose itself between the contrast member
and the feed plane.
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[0008] The bending element is mobile on exit from the feed plane so as to intercept and
plastically deform a segment of the metal product around the contrast member.

[0009] This type of known bending apparatus, providing two separate bending units, needs a
double command and control line, both mechanical and electronic, to guarantee the
management and operating coordination of the two bending units. This management
requirement causes an increase in the times and costs of producing the apparatus, as well as
time and maintenance costs of the latter. Moreover, having two separate bending units, the
number of mechanical components that participate in the individual movements is also high. In
the light of this, the known apparatus is bulkier than traditional two-dimensional machines and
because of this, both the minimum dimension of the stirrup that can be obtained and also the
precision of the bending can be compromised.

[0010] An apparatus is also known of the general type as described above for bending metal
products with a two-dimensional and/or three-dimensional mode, described in the document
Ww02011/064222, on which the preamble of claim 1 is based, in which the bending pin is also
provided with a shaped portion that defines, in its turn, a contrast element for bending the
metal product on a second bending plane, substantially transverse with respect to the first
bending plane.

[0011] In particular, the shaped contrast portion is located above the feed plane of the metal
product so as to define with it a hollow space through which the metal product is made to pass.

[0012] Immediately downstream of the first bending unit a bending member is provided which
is selectively movable in a direction transverse to the feed plane of the metal product, so as to
intercept and plastically deform the metal product and bend it on a plane substantially
orthogonal to the first bending plane.

[0013] In particular, the movement of the bending member determines the bending of the
metal product around the shaped contrast portion of the bending pin of the first bending unit.

[0014] Although it reduces the complexity of management and command of the different
mobile components, this solution is also excessively bulky and has high production costs.

[0015] Moreover, the particular conformation of the shaped contrast portion of the bending pin
makes the latter bulky and in some applications it interferes with the normal operations of two-
dimensional bending.

[0016] One purpose of the present invention is to make an apparatus and perfect a method
for bending metal products that allow to produce both two-dimensional stirrups and three-
dimensional stirrups, that have limited times and costs, of production, management and
coordination, and that provides simplified maintenance steps.

[0017] Another purpose of the present invention is to make an apparatus for bending metal
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products that allows to make both two-dimensional stirrups and three-dimensional stirrups, that
has limited bulk when installed compared with similar known bending apparatuses and that
guarantees an optimal bending precision.

[0018] 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

[0019] The present invention is set forth in the independent claims 1 and 12, while the
dependent claims describe preferred characteristics of the invention or preferred embodiments
of the main inventive idea.

[0020] In accordance with the above purposes, an apparatus for bending at least an oblong
metal product comprises a feed channel to feed the metal product and a bending unit
positioned downstream of the feed channel and provided with at least a first contrast member
and a first bending member configured to bend the metal product, on a first bending plane,
around the first contrast member.

[0021] According to one aspect of the present invention, the apparatus also comprises a
second contrast member provided in proximity to an exit end of the metal product from the
feed channel and a second bending member mounted on the bending unit or in direct
proximity to the bending unit, and selectively movable in a direction substantially transverse to
the first bending plane in order to bend the metal product around the second contrast member
and on a second bending plane substantially transverse to the first bending plane.

[0022] This configuration allows to obtain a very compact bending apparatus in which the
members provided for bending on the second bending plane are substantially concentrated in
proximity to the bending unit that makes the bend on the first bending plane. In this way it is
possible to facilitate the management of the bending apparatus and obtain a greater control of
the bending geometries that are achieved on each occasion.

[0023] According to one possible form of embodiment, it can be provided that the second
bending member is associated with the first contrast member of the bending unit. This solution
allows to further reduce the overall bulk of the apparatus, rendering it similar to that of an
apparatus for making bends on a single plane.

[0024] The present invention also concerns a method for bending metal products with a
bending apparatus as described above.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0025] These and other preferred characteristics of the present invention will become
apparent from the following description of some forms of preferred embodiment, given as an
example with reference to the attached drawings wherein:

e fig. 1 is a perspective view of an apparatus for bending metal products according to a
first form of embodiment;

« fig. 2 is a section view of the bending apparatus according to possible forms of
embodiment;

« fig. 3 is a section view of the bending apparatus according to another form of
embodiment;

» fig. 4 is a plan view of fig. 3;

o fig. 5 is a section view of the bending apparatus according to another form of
embodiment;

« fig. 6 is a plan view of fig. 5,

« figs. 7 - 12 are schematic representations of a bending sequence of a metal product.

[0026] 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 form of embodiment can conveniently be incorporated into other
forms of embodiment without further clarifications.

DETAILED DESCRIPTION OF SOME FORMS OF EMBODIMENT

[0027] With reference to fig. 1 a bending apparatus, according to one form of embodiment of
the invention, is indicated in its entirety by the reference number 10 and is configured to bend
oblong metal products P, such as bars, wire, round pieces or similar, in both two-dimensional
mode and in three-dimensional mode.

[0028] The apparatus 10 comprises a drawing unit, of the known type and not shown in the
drawings, configured to move the metal product P in a direction of feed D.

[0029] According to another aspect of the invention, the apparatus 10 comprises a feed
channel 11 to feed the metal product P and a bending unit 12 positioned downstream of the
feed channel 11.

[0030] The function of the feed channel 11 is to maintain the metal product P guided in its
movement in the direction of feed D.

[0031] In possible formulations of the invention, the feed channel 11 develops linearly in a
longitudinal direction X, during use substantially coinciding with the direction of feed D of the
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metal product P.

[0032] One possible solution provides that the feed channel 11 comprises a pipe, one or more
guides, a rollerway with rolls possibly mounted with different orientations, or possible
combinations thereof.

[0033] According to possible formulations of the present invention it can be provided that the
drawing unit is mounted in an intermediate position along the longitudinal extension of the feed
channel 11, although an installation upstream of the latter is not excluded.

[0034] In the form of embodiment shown in fig. 2, the feed channel 11 comprises a tubular
element 13 provided with a longitudinal cavity 14 through which the metal product P is made to
pass and is guided.

[0035] According to one formulation of the invention, the bending unit 12 comprises at least a
first contrast member 15 and first bending member 16 configured to bend the metal product P
around the first contrast member 15 and on a first bending plane 1. The first contrast member
15 can comprise one or more pins or cylindrical bodies.

[0036] In possible alternative solutions, the first contrast member 15 can comprise two
elongated pins defining a central passage channel of the metal product.

[0037] In a possible formulation of the invention, the first bending member 16 can be installed
on a disc, or mandrel 17, selectively rotatable around an axis of rotation Z located substantially
orthogonal to the first bending plane 1. To this purpose a motor member, not shown in the
drawings, can be connected to the mandrel 17, configured to allow the rotation of the mandrel
17 and the activation of the first bending member 16.

[0038] The mandrel 17 can have a flat development and can in practice define the first
bending plane Tr.

[0039] The first contrast member 15, at least during the bending operations, is kept stationary
and the metal product P is bent around it.

[0040] According to a possible solution, see figs. 1 and 2 for example, the bending unit 12
comprises a support frame 18 on which at least the first contrast member 15 and the first
bending member 16 are mounted.

[0041] According to possible solutions, movement members 19 can be connected to the
support frame 18, provided to move at least the first contrast member 15 and the first bending
member 16 on the first bending plane 1 and in a direction of movement M transverse to the
direction of feed D of the metal product P.

[0042] The support frame 18 in its turn can also comprise a support plane 20 located, during
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normal use, substantially parallel and coincident with the first bending plane n.

[0043] The support plane 20 can be selectively translated along the direction of movement M
by the action of the movement members 19.

[0044] In correspondence to the exit of the metal product P, the feed channel 11 is provided
with an end 21.

[0045] According to one solution of the invention, the end 21 of the feed channel 11 is
provided with, or defines, a second contrast member 22, shaped and configured to supply a
contrasting action to the bending of the metal product P on a second bending plane B, located
substantially transverse to the first bending plane .

[0046] In possible implementations of the present invention, the second bending plane B is
disposed substantially orthogonal with respect to the first bending plane 1. It can also be
provided that the longitudinal direction X lies on the intersection between the first m and the
second bending plane (.

[0047] According to a possible formulation of the present invention, shown for example in figs.
1 and 2, the second contrast member 22 is a separate component of the feed channel 11 and
mounted in correspondence or in strict proximity to the end 21.

[0048] According to a possible variant, the second contrast member 22 is made in a single
body with the feed channel 11.

[0049] The second contrast member 22 is sized and made of materials suitable to resist the
bending stresses to which it can be subjected during use.

[0050] According to a possible formulation of the invention, see fig. 2 for example, the second
contrast member 22 can comprise a conveying channel 24 disposed aligned to the feed
channel 11 and configured to guide the movement of the metal product P toward the bending
unit 12.

[0051] According to possible formulations of the present invention, the conveying channel 24
is provided with an introduction portion 25 with a cross section size substantially equal to that
of the feed channel 11.

[0052] According to other forms of embodiment, downstream of the introduction portion 25 the
conveying channel 24 is provided with a guide portion 26, provided to guide the movement of
the metal product P. The guide portion 26 can have a reduced section size with respect to that
of the introduction portion 25, so as to suitably control the movement of the metal product P.

[0053] Between the introduction portion 25 and the guide portion 26 a rounded portion can be
interposed, configured to prevent the occurrence of blockages of the metal product P.
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[0054] According to a possible formulation of the present invention, the conveying channel 24
of the second contrast member 22 is provided, in its terminal end, with at least a contrast
portion 23 against which, during use, the metal product P is bent.

[0055] The contrast portion 23 can have a rounded configuration, according to a radius of
curvature R. The radius can have different values, for example depending on the diameter of
the metal product and/or the shape of the stirrup to be made.

[0056] According to an alternative form of embodiment of the present invention, shown for
example in figs. 1 and 2, between the feed channel 11 and the bending unit 12 a shearing unit
29 can be interposed, shears for example, configured to shear the metal product P in transit.

[0057] According to possible formulations of the present invention, the second contrast
member 22 defines at least a part of the shearing unit 29.

[0058] With reference to fig. 1, it can be provided, for example, that the second contrast
member 22 defines the fixed part of the shearing unit 29 even if it is not excluded that it can
define the mobile part.

[0059] According to one form of embodiment, shown for example in fig. 1, the shearing unit 29
comprises a fixed part 30 mounted solid with the feed channel 11 and a mobile part 31
selectively movable toward the fixed part 30, for example in a direction transverse to the
direction of feed D, to shear the metal product P. In this case it can be provided that the
terminal part of the second contrast member 22 in turn defines the cutting blade of the fixed
part 30 of the shearing unit 29.

[0060] According to possible forms of embodiment, possibly combinable with the forms of
embodiment described above, the mobile part 31 of the shearing unit 29 is mounted on the
support plane 20 and is activated by actuating the movement members 19.

[0061] However it is not excluded that the shearing unit 29 can be applied in an intermediate
position of the feed channel 11 or in proximity to the end 21 of the latter.

[0062] According to one form of embodiment of the invention, the apparatus 10 comprises a
second bending member 27 mounted on the bending unit 12, or in direct proximity to the
bending unit 12, and selectively movable in a transverse direction T with respect to the first
bending plane 1. In particular, the second bending member 27 is configured to bend the metal
product P around the second contrast member 22 and on the second bending plane 3.

[0063] According to a possible form of embodiment of the invention, the second bending
member 27 is associated, or directly or indirectly connected to an actuator 28 which is
configured to move the second bending member 27 in the transverse direction T.
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[0064] The actuator 28 can comprise at least one of either an electric actuator, a hydraulic
actuator, a rack, a worm screw, or similar or comparable members suitable to the purpose.

[0065] According to possible forms of embodiment, the actuator 28 can be attached to the
support frame 18 of the bending unit 12.

[0066] According to a first formulation of the present invention, for example shown in figs. 1
and 2, the second bending member 27 is associated with the first contrast member 15 of the
bending unit 12.

[0067] In particular, it can be provided that the second bending member 27 is made in a
single body with the first contrast member 15 or, in other forms of embodiment, that the
second bending member 27 is a separate component and subsequently connected to the first
contrast member 15. This latter solution allows to suitably size the different components also in
relation to the specific mechanical stresses to which they will be subjected during use.

[0068] In a possible implementation of the invention, the actuator 28 is connected to the first
contrast member 15 in order to move the second bending member 27 in the transverse
direction T.

[0069] In particular, with reference to fig. 2, it is provided that the actuator 28 determines the
sliding of the first contrast member 15 through a guide seating 32 made in the mandrel 17.

[0070] Indeed, with this form of embodiment the first contrast member 15 and the second
bending member 27 substantially coincide in the same component, or are substantially
integrated with respect to each other. This solution allows to simplify the complexity of the
apparatus 10 since, with the necessary modifications, it is possible to use known components
already present in the apparatus 10 to carry out functions not previously envisaged. Moreover,
this solution allows to reduce and contain the overall bulk of the apparatus 10.

[0071] The actuator 28 can be configured to take the first bending member 15 and the second
bending member 16 into a non-operating condition, for example retracted with respect to the
support plane 20.

[0072] The actuator 28 can also be provided to move the first contrast member 15 and the
first bending member 16 simultaneously.

[0073] According to the form of embodiment shown in fig. 2, the second bending member 27
can comprise a contact portion 33 with the metal product P, which is rounded convex in order
to reduce the friction with the latter when it is bent around the second contrast member 22.

[0074] Possible implementations can provide that the second bending member 27 comprises
a cylindrical body 34 mounted idle on the first contrast member 15 and in which its
circumferential surface defines the contact portion 33 with the metal product P.
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[0075] In possible solutions, not shown in the drawings, it can be provided that the
circumferential surface of the cylindrical body 34 is provided with a circumferential groove to
receive and guide the metal product P at least during bending on the second bending plane (3.

[0076] As shown in fig. 2, it can be provided that the second contrast member 22 extends
partially overlapping above the bending unit 12, so as to dispose itself with its terminal end
substantially flush with the first contrast member 15.

[0077] This solution not only does not conflict with the need to bend the metal product P on
the first bending plane T, but also allows to dispose the second contrast member 22, during
use, substantially adjacent to the second bending member 27. This allows a correct execution
of the bends also on the second bending plane £.

[0078] According to a second formulation of the present invention, shown for example in figs.
3 and 4, the second bending member 27 is associated to the mandrel 17.

[0079] In this form of embodiment, it can be provided that the actuator 28 is connected to the
mandrel 17 and is configured to move the latter and the second bending member 27 in the
transverse direction T.

[0080] According to some forms of embodiment of the present invention, the second bending
member 27 is mounted on a perimeter edge of the mandrel 17 and can be selectively
positioned, for example by means of the motor member that drives the latter, in order to be
disposed on each occasion substantially facing the second contrast member 22.

[0081] It can be provided that the support frame 18 is provided with guide members 35
provided with guide seatings oriented in the transverse direction T, in order to guide the
movement of the mandrel 17.

[0082] During the execution of the bends on the first bending plane T, the mandrel 17 is
disposed substantially aligned to the support plane 20; when it becomes necessary to make
bends on the second bending plane B, it is taken into a condition protruding from the support
plane 20, generating a thrust, in this case toward the outside of the support plane 20, on the
metal product P disposed there.

[0083] According to a possible form of embodiment, the second bending member 27 can be
made in a single body with the mandrel 17, even though it is not excluded that in other forms of
embodiment, shown for example in figs. 3 and 4, the second bending member 27 is a separate
component and subsequently connected to the mandrel 17. This allows to make a component
which is suitably sized to support stresses to which it will be subjected during use.

[0084] As shown in figs. 3 and 4, the second bending member 27 comprises a cylindrical body
34, similar to that described above with reference to fig. 2 and with the same functions,
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mounted idle on the mandrel 17.

[0085] According to the forms of embodiment of figs. 3 and 4, it can be provided that the
second contrast member 22 is mounted in correspondence to the terminal end of the feed
channel 11 so as to be disposed substantially flush with the perimeter edge of the mandrel 17
and therefore with the second bending member 27.

[0086] According to another formulation of the present invention, shown for example in figs. 5
and 6, it is provided that the second bending member 27 is mounted in direct proximity to the
bending unit 12.

[0087] The second bending member 27 can assume a first operating condition, retracted with
respect to the support plane 20, and a second operating condition, protruding from the support
plane 20.

[0088] The second bending member 27 can be mounted directly on a terminal actuation end
37 of the actuator 28.

[0089] As shown in fig. 5, the second bending member 27 can be mounted at a first end of a
tubular extension element 38, fixed to a second end of the actuator 28.

[0090] With reference to the form of embodiment shown in fig. 5, the second bending member
27 is mounted on the support frame 18 adjacent to the mandrel 17.

[0091] In particular, a possible form of embodiment, shown for example in fig. 6, provides that
the second bending member 27 is mounted so as to stay, at least in its inactive condition,
comprised in the plan bulk defined by the bending unit 12. According to some forms of
embodiment, the plan bulk of the bending unit 12 can be defined by the surface extension of
the support plane 20 on which the mandrel 17 is mounted.

[0092] In particular, the entity of movement of the second bending member 27 allows to
determine the entity of bending of the metal product P around the second contrast member 22
and on the second bending plane £.

[0093] According to some forms of embodiment, an example of which is shown in fig. 5, the
support plane 20 on which the mandrel 17 is mounted is provided with a passage seating 36
through which the second bending member 27 is made to pass.

[0094] The second bending member 27 can be moved in the transverse direction T that is
disposed inclined toward the feed channel 11 and with respect to the first bending plane 1 at
an angle of inclination a. The angle of inclination a can be comprised between 25° and 65°,
preferably between 30° and 60°, even more preferably between about 40° and 50°.

[0095] To this purpose it is provided that the actuator 28 is mounted on the support frame 18



DK/EP 3057722 T3

inclined, according to said angle of inclination a, toward the feed channel 11.

[0096] With this configuration, the second bending member 27 can make bends with angles
even bigger than 90° with a single exit and re-entry cycle.

[0097] With reference to figs. 7-12 a work sequence of a metal product P is shown for the
execution of bends both on the first bending plane ™ and on the second bending plane (.

[0098] In particular, with reference to fig. 7 it is provided to feed the metal product P in the
direction of feed D and toward the bending unit 12. The metal product P is disposed so as to
protrude from the feed channel 11 and from the second contrast member 22 with its first
segment 41.

[0099] In this operating condition, the first contrast member 15 and the second bending
member 27 associated with it are disposed below the metal product P so as not to interfere
with the latter during the movements.

[0100] Subsequently, see fig. 8, the actuation of the actuator 28 is commanded to move the
second bending member 27 in the transverse direction T so as to protrude from the support
plane 20.

[0101] During the movement of the second bending member 27, the latter enters into contact
with the metal product P and, by a thrust action, bends the first segment 41 around the second
contrast member 22. With this operation, the metal product P can be bent directly by about
90'° or, as shown in fig. 8, bent by an angle less than 90°.

[0102] In the latter case it can be provided that the bending of the first segment 41 of the
metal product P is subsequently completed as shown in figs. 9 and 10.

[0103] In particular, as can be seen in fig. 9, the second bending member 27 is taken to a
condition of non-interference with the feed of the metal product P in the direction of feed D.

[0104] In this condition, the metal product P is made to advance toward the bending unit 12 by
a determinate length. Subsequently, as shown in fig. 10, the second bending member 27 is
activated again to translate it in the transverse direction T and to complete the execution of the
bend.

[0105] According to a possible variant, alternative to the operations shown in figs. 9 and 10, it
can be provided that, once a first bending of the first segment 41 has been executed,
maintaining the second bending member 27 protruding with respect to the first bending plane
1, the metal product P is made to advance in the direction of feed D. In practice, the first bent
segment 41 is pressed against the second contrast member 22 in order to complete the
bending of the first segment 41 to make a bending angle of about 90°. An applicational variant,
combinable with the forms of embodiment described here, provides that the two movements in
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the direction of feed D and in the transverse direction T can be simultaneous.

[0106] The metal product P can also be bent on the first bending plane 1. In this case the
metal product P is moved in the direction of feed D making a second segment 42 of the metal
product P protrude from the feed channel 11 toward the bending unit 12.

[0107] Subsequently, the bending unit 12 is activated in order to command the activation of
the first bending member 16 and to bend the second segment 42 of the metal product P
around the first contrast member 15.

[0108] lItis clear that modifications and/or additions of parts may be made to the apparatus for
bending oblong metal products and the corresponding bending method as described
heretofore, without departing from the field and scope of the present invention as defined in
the appended claims. 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 apparatus 10 for bending oblong metal products P and
the corresponding bending method, having the characteristics as set forth in the claims and
hence all coming within the scope of the invention as defined thereby.
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PATENTKRAYV

1. Apparat til bukning af mindst et aflangt metalprodukt (P), omfattende en til-
farselskanal (11) til at tilfere metalproduktet (P) og en bukkeenhed (12), der er
anbragt nedstroms fra tilfarselskanalen (11) og forsynet med mindst et forste kon-
traelement (15) og et forste bukkeelement (16), der er indrettet til at bukke metal-
produktet (P), pa et forste bukkeplan (1) om det forste kontraelement (15), ken-
detegnet ved, at det omfatter et andet kontraelement (22), der er tilvejebragt i
naerheden af en udlgbsende (21) af metalproduktet (P) fra tilforselskanalen (11),
og et andet bukkeelement (27), der er monteret pa bukkeenheden (12) eller i di-
rekte naerhed af bukkeenheden (12) og er selektivt bevaegeligti en retning (T) pa
tveers af det forste bukkeplan (1) for at bukke metalproduktet (P) om det andet

kontraelement (22) og pa et andet bukkeplan (B) pa tveers af det fgrste bukkeplan

().

2. Apparat ifolge krav 1, kendetegnet ved, at det andet kontraelement (22)
omfatter en transportgrkanal (24), der er anbragt pa linje med tilforselskanalen
(11) og er indrettet til at styre bevaegelsen af metalproduktet (P) mod bukkeenhe-
den (12).

3. Apparatifelge krav 1, kendetegnet ved, at der mellem tilfarselskanalen (11)
og bukkeenheden (12) er indskudt en skaereenhed (29), der er indrettet til at skaere
metalproduktet (P), og ved, at det andet kontraelement (22) definerer mindst en
af enten en fastgjort del (30) og/eller en bevaegelig del (31) af skeereenheden (29).

4. Apparatifelge et hvilket som helst foregdende krav, kendetegnet ved, at det
andet kontraelement (27) er knyttet til en aktuator (28), der er indrettet til at be-
vaege det andet kontraelement (27) i tvaerretningen (T).

5.  Apparat ifalge et hvilket som helst foregdende krav, kendetegnet ved, at det
andet kontraelement (27) er knyttet til bukkeenhedens (12) farste kontraelement
(15).
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6. Apparatifalge krav 4 og 5, kendetegnet ved, at aktuatoren (28) er forbundet
med det fgrste kontraelement (15) og er indrettet til at beveege bade det forste
kontraelement (15) og ogséa det andet bukkeelement (27) i tvaerretningen (T).

7. Apparatifalge et hvilket som helst foregdende krav, kendetegnet ved, at det
andet kontraelement (22) straekker sig i leengderetning, delvis overlappende buk-
keenheden (12) og er anbragt med sin afsluttende ende i det vaesentlige flugtende

med det farste kontraelement (15).

8. Apparatifglge et hvilket som helst foregdende krav, kendetegnet ved, at det
farste bukkeelement (16) er installeret pa en spindel (17), der kan roteres selektivt,
for at bestemme aktiveringen af det forste bukkeelement (16), og ved, at det andet
bukkeelement (27) er knyttet til spindlen (17).

9. Apparatifglge krav 4 og 8, kendetegnet ved, at aktuatoren (28) er forbundet
med spindlen (17) og er indrettet til at bevaege sidstnaevnte og det andet bukke-

element (27) i tvaerretningen (T).

10. Apparat ifolge krav 8 eller 9, kendetegnet ved, at det andet bukkeelement
(27) er monteret pa en perimeterkant af spindlen (17).

11. Apparat ifolge krav 4, kendetegnet ved, at det andet bukkeelement (27) er
anbragt i naerheden af bukkeenheden (12) og er monteret direkte pa en afslut-
tende ende (37) af aktuatoren (28).

12. Fremgangsmade til bukning af mindst et aflangt metalprodukt (P), omfat-
tende at tilfare metalproduktet (P) gennem en tilfarselskanal (11) og at bukke me-
talproduktet (P) pa et forste bukkeplan (1) ved hjeelp af en bukkeenhed (12), der
er anbragt nedstrgms fra tilfgrselskanalen (11), hvor bukkeenheden (12) er forsy-

net med mindst et farste kontraelement (15) og et farste bukkeelement (16), der
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er egnet til at bukke metalproduktet (P) om det forste kontraelement (15), kende-
tegnet ved, at den ogsa omfatter at bukke metalproduktet (P) pa et andet bukke-
plan (B) pa tveaers af det farste bukkeplan (1) ved hjeelp af et andet bukkeelement
(27), der er monteret pa bukkeenheden (12) eller i direkte neerhed af bukkeenhe-
den (12) og er selektivt beveegeligti en retning (T) pa tvaers af det farste bukkeplan
(1r) for at bukke metalproduktet (P) om et andet kontraelement (22), der er tilveje-
bragti naerheden af en udligbsende (21) af metalproduktet (P) fra tilfarselskanalen

(11).
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