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Description

[0001] This invention concerns a bending method for
a double shaping machine, and the relative double
shaping machine with movable winged elements as set
forth in the respective main claims.
[0002] The invention is used preferably, but not only,
to shape large dimension round pieces used for rein-
forcement purposes in the building trade, but can in any
case be used to bend pipes, bars or other sections in
general, of whatever section.
[0003] In the following description, for practical rea-
sons, we shall refer to the specific use of the invention
for round pieces for reinforced concrete and therefore
the term round piece shall be taken to include any sec-
tion whatsoever which may be used to make bars and/
or brackets for reinforcement purposes.
[0004] The term round piece shall also be taken to in-
clude bundles of round pieces placed one on top of the
other and shaped at the same time.
[0005] The state of the art covers shaping machines
used to make bars and/or brackets for reinforced con-
crete in the building trade. These machines are normally
structured to include a double shaping station, each one
including its own bending assembly, so as to allow two
bending operations to be carried out at the same time.
[0006] At least one of the bending stations is movable
on guides, which allows the station to be brought nearer
to or distanced from the other according to the distance
between the subsequent bending operations.
[0007] There is normally at least one gripper element
between the two bending stations; the gripper element
may be movable with respect to the bending stations
and its function is to guide and retain the round piece
which is to be shaped, and also to contrast the bending
action.
[0008] The bending assemblies of this type of shaping
machine substantially consist of a rotary disk with a cen-
tral contrasting pin and a peripheral bending pin. The
round piece which is to be bent is inserted between the
two pins of each bending assembly and then it is shaped
by the disk rotating in a desired direction and at a desired
angle according to the geometry of the piece required.
[0009] This conformation of the bending assembly
has proved to be unsatisfactory, however, as it often
causes undesired deformations of the round piece in
proximity of the contrasting pin, since in this zone the
round piece is not sufficiently contained laterally.
[0010] In order to overcome this shortcoming, the
central contrasting pin has been replaced by a contrast-
ing element associated with the rotary disk and compris-
ing a hollow which contains the round piece as it passes
through; this element is elongated lengthwise and is
known as a winged element.
[0011] This solution is adopted, for example, in DE 94
06 880 and in EP-A-0 015 354.
[0012] The winged element functions as a contrasting
element so that the round piece is laterally contained for

an extended portion and is therefore less subject to de-
formation on the horizontal plane in the zone of the
winged element and during the bending step.
[0013] Another problem which has been found in
shaping machines known to the state of the art concerns
the displacement of the bending pin from one side to the
other with respect to the piece to be shaped, so as to
make it possible to perform left- and right-hand bends
to 90° and more on the same bar or on the same bundle
of bars.
[0014] Because of the structure of these machines for
shaping large dimension round pieces, it is not possible
to temporally lower the rotary disk on which the bending
pin is attached below the working plane so that the bend-
ing pin can pass below the piece which is to be shaped
and then pass to the other side thereof.
[0015] Some embodiments have proposed a bending
pin of the retractable type, including a working position
where it emerges completely from the rotary disk, and
a second transfer position where it is lowered below the
disk and is taken from one side to the other of the piece
to be shaped in relation to the bend to be made.
[0016] This solution however makes it necessary to
use rotary disks of a particularly complex structure, and
has proved inefficient against the slightest deformation
of the bending pin.
[0017] In fact, the diameters of the round pieces to be
worked (even as much as 50 mm) and the considerable
power of the machines often cause the deformation and/
or inclination of the bending pin which is therefore diffi-
cult to move if it is to be lowered into a retraction seating.
[0018] Moreover, the actuation systems which are re-
quired to give high power to the bending assembly
cause further difficulties in the lowering of the bending
pin below the working plane.
[0019] Another proposed embodiment includes two
bending pins arranged separated at a distance on the
same rotary disk, one for right-hand bends and the other
for left-hand bends, but with this solution it is not possi-
ble to achieve bends of more than about 45°.
[0020] Yet another solution includes grippers outside
the relative bending station which are activated in order
to temporally lift the round piece and allow the bending
pin to pass from one side to the other, by means of ro-
tating the rotary disk. However this solution causes
problems because of the excessive distance between
the axis of the bending station and the elements which
lift the round piece.
[0021] Yet another solution teaches to use a bending
disk bearing a central contrasting pin associated with a
peripheral bending pin and another disk, outside the
first, bearing another pair of contrasting pins.
[0022] This solution is complex and does not solve the
problem of allowing the bending pin to pass efficiently
and simply from one side of the bundle to the other.
[0023] DE 94 06 880 describes a shaping machine
with two bending stations between which there is a fixing
assembly which is also movable, in which each bending
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station has a bending assembly with a rotary disk bear-
ing a contrasting element of the type with a lengthwise
guide and a bending pin arranged on the periphery.
[0024] DE 94 06 880 substantially teaches to include
command means so as to automatically define the po-
sition of the fixing assembly with respect to the two
bending stations in such a way that the fixing assembly
is always located at the centre of the two bending sta-
tions during the bending step.
[0025] This document does not propose any solution
to carry out consecutive right- and left-hand bends even
of 90° on the same round piece, using a single bending
pin.
[0026] DE 94 06 880 only provides an expulsion de-
vice to extract the bars from the bending heads; the ex-
pulsion device intervenes at the end of the bending op-
erations.
[0027] FR-A-2 218 147 discloses an apparatus ac-
cording to the preamble of claim 5 and a bending meth-
od for a double shaping machine to bend metallic sec-
tions, either individually or in bundles, such as round
pieces for use in reinforced concrete and suchlike for
making consecutive left-hand and right-hand bends of
90° and more, the shaping machine comprising two
bending stations of which at least one is movable length-
wise with respect to the other, there also being included
between the two bending stations a gripper element,
each of the bending stations comprising a respective
bending assembly consisting of a rotary disk including
a non-rotating winged contrasting element, the winged
element comprising a channel for the passage and lat-
eral containment of the round pieces which are to be
shaped, and a bending pin arranged on the periphery
and rotating with said disk, the method in order to carry
out two consecutive bends, in opposite directions to
each other, on the same round piece, including the fol-
lowing steps:

- the first bend is made on the round piece;
- the rotary disk is rotated in one or another direction

so as to carry the bending pin to the opposite side
of the round piece with respect to the position oc-
cupied for the first bend to be made;

- the round piece advances to a position correspond-
ing to the next bend to be made;

- a bend is made in the opposite direction to that of
the bend made previously.

[0028] A further disadvantage of shaping machines
known to the state of the art is that there is a large ac-
cumulation of scale and dirt in the channels through
which the round pieces have to pass and also on the
working plane. This is caused by the type of material
which is being worked, which normally consists of bars
taken from the warehouse or store rooms exposed to
environmental factors.
[0029] This dirt accumulates particularly in the con-
trasting elements of the longitudinal guide type, and can

in the long term begin to interfere with the bending op-
erations and create considerable operational problems
which have an effect on the quality of the final product.
[0030] The present applicants have designed, tested
and embodied this invention to overcome the shortcom-
ings of the state of the art and to provide further advan-
tages.
[0031] This invention is set forth and characterised in
the main claim, while the dependent claims describe
variants of the idea of the main invention.
[0032] The purpose of the invention is to provide a
shaping machine with contrasting elements of the lon-
gitudinal guide type, or wings, which will allow the bend-
ing pin to move from one side to the other of the round
piece to be shaped, using a system which is structurally
simple, rapid and functional, regardless of the diameter
of the round piece to be shaped and/or the type of bend-
ing to be performed.
[0033] It is thus possible to achieve a bending method
wherein right- and left-hand bends, even of 90°, are car-
ried out in succession, using a single bending pin mount-
ed on the periphery of the rotary bending disk.
[0034] A further purpose of the invention is to obtain
this movement with a system which will improve and ac-
celerate the production cycle of the machine, and make
it more versatile without needing substantial changes to
be made in the functional parts thereof.
[0035] Another purpose of the invention is to allow the
dirt and scale which has accumulated in the hollow
through which the round piece passes to be automati-
cally discharged from the contrasting winged elements.
[0036] In its general structure, the shaping machine
according to the invention is substantially of the conven-
tional type and includes two movable bending stations,
each of which is equipped with a bending assembly with
a rotary bending disk on which a winged contrasting el-
ement and a peripheral bending pin are mounted.
[0037] In an intermediate position between the two
bending stations, the machine includes a gripper ele-
ment, which is also movable with respect to the two
bending stations, to retain and guide the round piece to
be shaped.
[0038] According to the invention, each winged ele-
ment is associated with at least an actuator which allows
it to be raised with respect to the rotary disk, whenever
it is necessary to displace the bending pin from one side
to the other of the round piece to be shaped so as to
perform consecutive bends to the left and right of up to
90° and more.
[0039] This movement of the winged element is acti-
vated in the intermediate steps between one bending
cycle and the next and causes the round piece, or bun-
dle of round pieces, enclosed therein to be lifted by a
height at least mating with that of the bending pin.
[0040] The lifting of the winged element, and therefore
of the round piece enclosed therein, makes it possible
to rotate the disk on which the bending pin is mounted
and therefore to make the pin pass under the round
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piece so as to allow it to be correctly positioned on the
other side from that where the previous bend took place.
[0041] Once the bending pin has been positioned, the
actuator is repositioned to take the winged element back
to its seating, which is associated with the rotary disk,
so as to perform a new bending operation on the round
piece: this bend is made in the opposite direction to the
previous one.
[0042] According to a first embodiment, the winged el-
ement is raised on a plane substantially perpendicular
to the working plane and therefore to the rotary disk,
with the winged element being maintained substantially
parallel to that plane.
[0043] According to a variant, the winged element is
raised with a rotation movement, which causes it to be
inclined towards the outer part of the bending station; in
this embodiment the winged element is constrained by
hinge means to the structure of the machine at its rear
edge.
[0044] In this embodiment, by inclining the winged el-
ement, it is possible to discharge the waste or other dirt
from the guide channel of the winged element itself.
[0045] It is also possible to prevent or at least limit the
dirt entering the housing hole of the winged element pin.
[0046] According to another variant, the gripper ele-
ment placed between the two bending stations is asso-
ciated with an actuator which allows the gripper ele-
ment, and therefore the round pieces held therein, to be
raised or lowered as necessary in a coordinated manner
with the movements of the winged elements.
[0047] The fact that the gripper element is movable
gives further support to the round piece as it is being
raised and therefore prevents deformations and flec-
tions thereof.
[0048] Therefore the shaping machine considerably
reduces the working times of the production cycle, what-
ever the geometry of the bending operation or the diam-
eter of the round pieces.
[0049] In the event that the round pieces as they are
raised should bend downwards on the rotary disk and
thus not ensure a sufficient space for transit, the bending
pin can rotate through the widest angle of rotation in
such a way that it passes below the winged element and
thus is taken to the correct position with respect to the
round pieces.
[0050] The attached figures are given as a non-re-
strictive example and show some preferred embodi-
ments of the invention as follows:

Fig.1 shows a view from above of the shaping ma-
chine according to the invention;

Fig.2 shows a side view of the shaping machine as
in Fig.1;

Fig.3 shows a detail of the shaping machine in Figs.
1, 2 with the winged elements raised;

Fig.4 shows a variant of Fig.3.

[0051] The shaping machine 10 for round pieces 16

for reinforced concrete according to the invention in-
cludes two bending stations 10a, 10b arranged in a line
and movable on rails 11 so as to move closer to/further
from each other according to the working cycle.
[0052] Each bending station 10a, 10b comprises a
bending assembly 12 consisting of a rotary disk 13 on
the periphery of which there is a bending pin 14 solidly
associated.
[0053] In cooperation with the rotary disk 13 and the
bending pin 14 there is a winged contrasting element
15, equipped with a longitudinal hollow through which
the round piece 16 passes lying on a parallel plane to
the rotary disk 13.
[0054] In an intermediate position between the bend-
ing stations 10a, 10b there is a gripper element 17 suit-
able to retain and guide the round pieces 16 during the
bending step.
[0055] The gripper element 17 may also be movable
with respect to the bending stations 10a and 10b so as
to maintain a desired reciprocal position with respect
thereto, during the bending cycle.
[0056] According to the invention, each winged ele-
ment 15 is associated with at least a relative actuator
18.
[0057] According to a variant, there are two or more
actuators 18 for each winged element 15.
[0058] The actuator 18 allows the winged element 15
to be raised with respect to the working plane defined
by the rotary disk 13, at least to a point where the lower
edge 15a of the winged element 15, or the round piece
16 placed lower down, is at a greater height than the top
14a of the bending pin 14.
[0059] The raising of the winged element 15 makes it
possible, by rotating the rotary disk 13 in either one di-
rection 24 or the other (Fig. 1), for the bending pin 14 to
pass from one side of the round pieces 16 to the other,
so as to bend the round piece 16 in the opposite direc-
tion to the previous bending operation.
[0060] Then, when a particular bend has been
achieved, for example, to the right, the actuator 18 is
activated, the rotary disk 13 is rotated until the bending
pin 14 is taken to the opposite side of the round piece
16, then the actuator 18 carries the winged element 15
back to its working position, the round piece 16 is made
to advance Lengthwise as far as the position of the new
bend, and then the new bend is achieved with an oppo-
site direction to that of the previous bend.
[0061] In a first embodiment as shown in Figs. 2, 3,
the stationary element 18a of the actuator 18 is solidly
associated with the housing structure 19 of the relative
bending station 10a, 10b, in a retracted position inside
the said structure, while the movable element 18b of the
actuator 18 is solid at the lower part with the winged el-
ement 15 in an outer area where it cannot come into
contact with the rotary disk 13.
[0062] According to this solution, the winged element
15 is raised on a plane substantially perpendicular to the
plane on which the round pieces 16 lie, the winged ele-
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ment being maintained substantially parallel to this
plane.
[0063] As it is raised/lowered, the winged element 15
is guided by a pin 20 cooperating with a mating central
hole 23 made in the housing structure 19 and commu-
nicating with the central hole on the rotary disk 13.
[0064] According to the variant shown in Fig. 4, the
winged element 15 is rotated as it is raised and is there-
fore inclined downwards on the side of the relative bend-
ing station 10a or 10b placed in front of the complemen-
tary bending station 10b or 10a.
[0065] This embodiment involves no direct interven-
tion on the housing structure 19 of the bending station
10a, 10b, it occupies no inner spaces inside the housing
structure 19, and moreover, it is possible, with this em-
bodiment, to discharge outwards any scale or other dirt
which has accumulated in the guide channel of the
winged element 15, preventing this dirt from going onto
the working surface of the housing structure 19 and/or
penetrating inside the hole 23.
[0066] In this embodiment, the actuator 18 is placed
outside the housing structure 19 and has one of its ends
constrained to the said structure; in this case, the actu-
ator 18 is attached in an oscillating manner to the hous-
ing structure 19 on a bracket element 21.
[0067] The other end of the actuator 18 is pinned to
the rear end 15b of the winged element 15 in an area
which does not come into contact with the round pieces
16.
[0068] The winged element 15 is connected to the
housing structure 19 in proximity with its lower rear end
15c by means of a hinge constraint 25, and can oscillate
on a vertical plane substantially corresponding with the
plane on which the round pieces 16 lie.
[0069] The winged element 15 is raised or inclined by
the action of the movable element 18b of the actuator
18.
[0070] In this case, the lower end of the pin 20 is ad-
vantageously reamed so as not to come into contact
with the walls of the hole 23 as the winged element 15
is raised and rotated.
[0071] According to the embodiment shown in Fig. 2,
the gripper element 17 is associated with its own actu-
ator 22 which allows it to be raised or lowered in con-
junction with the movement of the winged elements 15.
[0072] In this embodiment, when one or both winged
elements 15 are raised, the gripper element 17 is also
raised, which gives support to the round pieces 16 in the
event that there is a great distance between the stations
10a, 10b and such as to lead to unwanted flections and
deformations of the round pieces 16.

Claims

1. Bending method for a double shaping machine to
bend metallic sections, either individually or in bun-
dles, such as round pieces for use in reinforced con-

crete and suchlike for making consecutive left-hand
and right-hand bends up to 90° and more, the shap-
ing machine comprising two bending stations (10a,
10b) of which at least one is movable lengthwise
with respect to the other, there also being included
between the two bending stations (10a, 10b) a grip-
per element (17), each of the bending stations (10a,
10b) comprising a respective bending assembly
(12) consisting of a rotary disk (13) including a non-
rotating winged contrasting element (15), the
winged element comprising a channel for the pas-
sage and lateral containment of the round pieces
(16) which are to be shaped, and a bending pin (14)
arranged on the periphery and rotating with said
disk (13), the method in order to carry out two con-
secutive bends, in opposite directions to each other,
on the same round piece (16), including the follow-
ing steps:

- the first bend is made on the round piece (16);
- the winged contrasting element (15) is raised,

and consequently the round piece (16) con-
tained therein is also raised, up to a level at
least higher than the top (14a) of the bending
pin;

- the rotary disk (13) is rotated in one or another
direction (24) so as to carry the bending pin (14)
to the opposite side of the round piece (16) with
respect to the position occupied for the first
bend to be made;

- the winged contrasting element (15) is re-posi-
tioned in cooperation with the rotary disk (13);

- the round piece (16) advances to a position cor-
responding to the next bend to be made;

- a bend is made in the opposite direction to that
of the bend made previously.

2. Bending method as in Claim 1, in which the winged
contrasting element (15) is raised on a plane sub-
stantially perpendicular to the plane on which the
round pieces (16) lie.

3. Bending method as in Claim 1, in which the winged
contrasting element (15) is oscillated rotating with
respect to the plane on which the round pieces (16)
lie, in a direction facing outwards with respect to the
relative bending station (10a, 10b).

4. Method as in any claim hereinbefore, in which,
when the winged contrasting elements (15) are
raised, the round piece (16) is raised in a mating
manner also in correspondence with the intermedi-
ate gripper element (17) between the two bending
stations (10a, 10b).

5. Double shaping machine with winged contrasting
elements (15) to bend metallic sections such as
round pieces (16) for use in reinforced concrete in
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the building trade or suchlike, the machine compris-
ing two bending stations (10a, 10b) arranged in a
line of which at least one (10b) is movable length-
wise with respect to the other (10a), there also being
included between the two bending stations (10a,
10b) at least a gripper element (17), each of the
bending stations (10a, 10b) comprising a structure
(19) to support a respective bending assembly (12)
consisting of a rotary disk (13) including a winged
non-rotating contrasting element (15) and a bend-
ing pin (14) arranged on the periphery and rotating
with said disk (13), the winged element (15) com-
prising a channel for the passage and lateral con-
tainment of the round pieces (16) which are to be
shaped, the machine being characterised in that
each winged element (15) is associated with an ac-
tuator (18) to raise the winged element (15) with re-
spect to the bending plane defined by the rotary disk
(13) by a level correlated to the height of the bend-
ing pin (14) and to the lower level on which the round
piece (16) lies.

6. Shaping machine as in Claim 5, in which the actu-
ator (18) is associated with the housing structure
(19) of the relative bending station (10a, 10b).

7. Shaping machine as in Claim 5 or 6, in which the
actuator (18) is arranged at least partly inside the
structure (19) and has the actuation element (18b)
movable on an axis substantially perpendicular to
the plane on which the round piece (16) lies.

8. Shaping machine as in Claim 5 or 6, in which the
actuator (18) is arranged at least partly outside the
structure (19) and has the actuation element (18b)
movable on an inclined axis with respect to the
plane on which the round piece (16) lies.

9. Shaping machine as in any claim from 5 to 8 inclu-
sive, in which the winged element (15) includes a
lower guide pin (20) cooperating with a mating hole
(23) in the rotary disk (13) and in the housing struc-
ture (19).

10. Shaping machine as'in any claim hereinbefore, in
which the gripper element (17) is associated with its
own lifting actuator (22) which is functionally gov-
erned by the activation of at least one actuator (18)
associated with the winged element (15).

Patentansprüche

1. Biegeverfahren für eine Doppelbiegevorrichtung
zum Biegen von einzelnen oder gebündelten me-
tallischen Profilen, wie runde Stücke zur Verwen-
dung in bewehrtem Beton, wobei aufeinanderfol-
gend linke und rechte Biegungen um 90° und mehr

durchgeführt werden, und die Biegevorrichtung
zwei Biegestationen (10a, 10b) aufweist, von denen
mindestens eine in bezug auf die andere in Längs-
richtung bewegbar ist, wobei ferner zwischen den
beiden Biegestationen (10a, 10b) ein Greifelement
(17) angeordnet ist und jede der Biegestationen
(10a, 10b) eine entsprechende Biegeanordnung
(12) aufweist, die eine drehbare Scheibe (13) sowie
ein nicht drehbares flügelartiges Gegenelement
(15) besitzt, das einen Kanal für den Durchgang
und die seitliche Halterung für die zu biegenden
runden Stücke aufweist, und die Biegeanordnung
weiters mit einem peripher angeordneten und mit
der Scheibe drehenden Biegezapfen (14) ausge-
stattet ist; um zwei aufeinanderfolgende Biegungen
in entgegengesetzten Richtungen am selben run-
den Stück (16) zu ermöglichen, weist das Verfahren
folgende Schritte auf:

- die erste Biegung wird am runden Stück (16)
durchgeführt;

- das flügelartige Gegenelement (15) wird mit
dem darin enthaltenen runden Stück (16) bis zu
einer Höhe über dem oberen Ende (14a) des
Biegezapfens angehoben;

- die drehbare Scheibe (13) dreht in der einen
oder der anderen Richtung, um den Biegezap-
fen (14) auf die andere Seite des runden Stük-
kes in bezug auf die bei erster Biegung einge-
nommene Stellung zu bringen;

- das flügelartige Gegenelement (15) wird zum
Zusammenarbeiten mit der drehbaren Scheibe
(13) in seine ursprüngliche Stellung gebracht;

- das runde Stück (16) wird zu einer Stellung ent-
sprechend der nächsten durchzuführenden
Biegung gebracht;

- eine Biegung wird in entgegengesetzter Rich-
tung zu der vorher gemachten Biegung durch-
geführt.

2. Biegeverfahren nach Anspruch 1, bei dem das flü-
gelartige Gegenelement (15) in einer Ebene geho-
ben wird, die im wesentlichen senkrecht zu der Ebe-
ne liegt, in der sich die runden Stücke (16) befinden.

3. Biegeverfahren nach Anspruch 1, bei dem das flü-
gelartige Gegenelement (15) in bezug auf die Ebe-
ne, in der die runden Stücke (16) liegen, hin- und
herschwenkt, und zwar in einer in bezug auf die ent-
sprechende Biegestation (10a, 10b) nach außen
weisenden Richtung.

4. Biegeverfahren nach einem der vorstehenden An-
sprüche, bei dem beim Anheben der flügelartigen
Gegenelemente (15) das runde Stück durch ein
zwischen den beiden Biegestationen (10a, 10b) an-
geordnetes Greifelement (17) in entsprechender
Weise ebenfalls angehoben wird.
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5. Doppelbiegevorrichtung mit flügelartigen Gegen-
elementen (15) zum Biegen von metallischen Pro-
filen, wie runde Stücke (16) zur Bewehrung von Be-
ton im Bauwesen oder dgl., wobei die Vorrichtung
zwei in einer Linie angeordnete Biegestationen
(10a, 10b) besitzt, die zueinander der Länge nach
bewegbar sind, und zwischen den beiden Biegesta-
tionen (10a, 10b) mindestens ein Greifelement 17
angeordnet ist, wobei ferner jede der Biegestatio-
nen (10a, 10b) einen Aufbau (19) zum Lagern einer
entsprechenden Biegeanordnung (12) aufweist, die
eine drehbare Scheibe (13) und ein nicht drehbares
flügelartiges Gegenelement (15) sowie einen Bie-
gezapfen (14) besitzt, der peripher an der Scheibe
(13) angeordnet ist und mit dieser dreht, das flügel-
artige Element (15) weist einen Kanal für das
Durchlaufen und das seitliche Umfassen der run-
den Stücke (16) auf, dadurch gekennzeichnet,
daß jedem flügelartigen Element (15) eine Verstell-
vorrichtung (18) zum Anheben des flügelartigen
Elementes (15) in bezug auf die durch die Scheibe
(13) bestimmte Biegeebene zugeordnet ist, wobei
das Niveau des Anhebens von der Höhe des Bie-
gezapfens (14) und dem unteren Niveau abhängt,
auf dem sich das runde Stück (16) befindet.

6. Biegevorrichtung nach Anspruch 5, bei dem die
Verstellvorrichtung (18) mit dem Gehäuse (19) der
entsprechenden Biegestation (10a, 10b) verbun-
den ist.

7. Biegevorrichtung nach Anspruch 5 oder 6, bei der
die Verstellvorrichtung (18) mindestens teilweise in-
nerhalb des Gehäuses (19) angeordnet ist und das
Betätigungselement (18b) längs einer Achse be-
wegbar ist, die im wesentlichen senkrecht zur Ebe-
ne verläuft, in der das runde Stück (16) liegt.

8. Biegevorrichtung nach Anspruch 5 oder 6, bei der
die Verstellvorrichtung (18) mindestens teilweise
außerhalb des Gehäuses (19) angeordnet ist und
das Betätigungselement (18b) in bezug auf die
Ebene, in der das runde Stück (16) liegt, längs einer
geneigten Achse bewegbar ist.

9. Biegevorrichtung nach einem der Ansprüche 5 bis
8, bei der das flügelartige Element (15) einen unte-
ren Führungszapfen (20) aufweist, der mit einer
passenden Bohrung (23) in der drehbaren Scheibe
(13) und im Gehäuse (19) zusammenwirkt.

10. Biegevorrichtung nach einem der vorstehenden An-
sprüche, bei der das Greiferelement (17) mit einer
eigenen Hebevorrichtung (22) versehen ist, die
durch die Betätigung mindestens einer mit dem flü-
gelartigen Element (15) verbundenen Verstellvor-
richtung (18) gesteuert wird.

Revendications

1. Procédé de pliage pour une machine à façonner
double pour le pliage de sections métalliques, indi-
viduellement ou en groupes, notamment des pièces
rondes pour une utilisation en béton armé et simi-
laires, pour effectuer des pliages à gauche et des
pliages à droite consécutifs jusqu'à 90° et plus, la
machine à façonner comprenant deux postes de
pliage (10a, 10b) dont au moins l'un est mobile lon-
gitudinalement par rapport à l'autre, comprenant,
entre les deux postes de pliage (10a, 10b), un élé-
ment de préhension (17), chacun des postes de
pliage (10a, 10b) comprenant un ensemble de plia-
ge respectif (12) constitué d'un disque tournant (13)
qui comprend un élément ailé contrastant non rota-
tif (15), l'élément ailé comprenant un canal pour le
passage et la retenue latérale des pièces rondes
(16) à façonner, et une broche de pliage (14) agen-
cée sur la périphérie et tournant avec ledit disque
(13), le procédé comprenant, pour exécuter deux
pliages consécutifs, dans des sens opposés l'un à
l'autre, sur la même pièce ronde (16), les étapes
suivantes :

- le premier pliage est effectué sur la pièce ronde
(16);

- l'élément ailé contrastant (15) est soulevé et,
par suite, la pièce ronde (16) qui y est contenue
est également soulevée jusqu'à un niveau au
moins supérieur à la partie supérieure (14a) de
la broche de pliage;

- le disque tournant (13) est soumis à une rota-
tion dans un sens ou l'autre (24) de manière à
transporter la broche de pliage (14) vers le côté
opposé de la pièce ronde (16) par rapport à la
position occupée pour effectuer le premier plia-
ge;

- l'élément ailé contrastant (15) est repositionné
en coopération avec le disque tournant (13);

- la pièce ronde (16) s'avance vers une position
qui correspond au pliage suivant à effectuer;

- un pliage est effectué dans le sens opposé à
celui du pliage effectué auparavant.

2. Procédé de pliage selon la revendication 1, dans
lequel l'élément ailé (15) est soulevé sur un plan
sensiblement perpendiculaire au plan sur lequel se
trouvent les pièces rondes (16).

3. Procédé de pliage selon la revendication 1, dans
lequel l'élément ailé contrastant (15) est soumis à
une rotation en oscillation par rapport au plan sur
lequel se trouvent les pièces rondes (16), dans un
sens qui fait face à l'extérieur par rapport au poste
de pliage relatif (10a, 10b).

4. Procédé selon l'une quelconque des revendications
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précédentes, dans lequel, lorsque les éléments
ailés contrastants (15) sont soulevés, la pièce ron-
de (16) est soulevée de manière conjuguée égale-
ment en correspondance avec l'élément de préhen-
sion intermédiaire (17) entre les deux postes de
pliage (10a, 10b).

5. Machine à façonner double à éléments ailés con-
trastants (15) pour le pliage de sections métalli-
ques, telles que des pièces rondes (16) pour une
utilisation en béton armé dans l'industrie du bâti-
ment ou similaire, la machine comprenant deux
postes de pliage (10a, 10b) agencés dans l'aligne-
ment, dont au moins l'un (10b) est mobile longitudi-
nalement par rapport à l'autre (10a), comprenant
également entre les deux postes de pliage (10a,
10b) au moins un élément de préhension (17), cha-
cun des postes de pliage (10a, 10b) comprenant
une structure (19) pour supporter un ensemble de
pliage respectif (12) constitué d'un disque tournant
(13) qui comprend un élément ailé contrastant non
rotatif (15) et une broche de pliage (14) agencée
sur la périphérie et tournant avec ledit disque (13),
l'élément ailé (15) comprenant un canal pour le pas-
sage et la retenue latérale des pièces rondes (16)
à façonner, la machine étant caractérisée en ce que
chaque élément ailé (15) est associé à un dispositif
d'actionnement (18) pour soulever l'élément ailé
(15) par rapport au plan de pliage défini par le dis-
que tournant (13) d'un niveau en corrélation avec
la hauteur de la broche de pliage (14) et du niveau
inférieur sur lequel se trouve la pièce ronde (16).

6. Machine à façonner selon la revendication 5, dans
laquelle le dispositif d'actionnement (18) est asso-
cié à la structure de logement (19) du poste de plia-
ge relatif (10a, 10b).

7. Machine à façonner selon la revendication 5 ou 6,
dans laquelle le dispositif d'actionnement (18) est
agencé au moins partiellement à l'intérieur de la
structure (19) et a son élément d'actionnement
(18b) qui est mobile sur un axe sensiblement per-
pendiculaire au plan sur lequel se trouve la pièce
ronde (16).

8. Machine à façonner selon la revendication 5 ou 6,
dans laquelle le dispositif d'actionnement (18) est
agencé au moins partiellement à l'extérieur de la'
structure (19) et a son élément d'actionnement
(18b) qui est mobile sur un axe incliné par rapport
au plan sur lequel se trouve la pièce ronde (16).

9. Machine à façonner selon l'une quelconque des re-
vendications 5 à 8, dans laquelle l'élément ailé (15)
comprend une broche de guidage inférieure (20)
qui coopère avec un trou conjugué (23) ménagé
dans le disque tournant (13) et dans la structure de

logement (19).

10. Machine à façonner selon l'une quelconque des re-
vendications précédentes, dans laquelle l'élément
de préhension (17) est associé à son propre dispo-
sitif d'actionnement de soulèvement (22) qui est
commandé fonctionnellement par l'activation d'au
moins un dispositif d'actionnement (18) associé à
l'élément ailé (15).
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