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Description

[0001] The present invention relates to a method for
automatically bending metal profiled elements, particu-
larly iron rods for reinforced concrete and the like, and
to a machine which allows to perform the method auto-
matically or semiautomatically.

[0002] It is known that metal profiled elements used
for example to form reinforced-concrete frames are gen-
erally obtained by means of devices which subject the
iron rods to an appropriate number of bending actions.
In particular, so-called stirrup bending machines are
known which allow to produce stirrups and the like in
different shapes, such as those shown for example in
Figures 8a, 8b and 8c and designated by the reference
numerals 20a, 20b and 20c for the sake of clarity. These
machines have, in addition to suitable elements for
straightening the iron rods, a feeder unit, suitable bend-
ing elements, and a cropping unit. Said units can be
combined into a single machine or, as an alternative,
their functions can be mutually integrated or separated
and assigned to separate auxiliary units.

[0003] The bending elements usually have a bending
head, for example of the type shown in Figure 7; said
bending head has a central pivot or spindle 13 and a
bending pivot 14 which is supported eccentrically by a
bending arm 15 which can rotate with respect to the axis
of said central pivot 13.

[0004] In orderto perform bendings on opposite sides
with respect to the axis of the iron rods to be bent, the
bending head must be of the so-called bidirectional type,
i.e., it must be able to perform the working movement in
mutually opposite directions. This means that the posi-
tions of the central pivot and of the bending pivot must
be reversed with respect to the axis of the iron rods to
be bent. In order to move said bending elements, the
machine is capable of producing the vertical translatory
motion of the bending head and a movement at right
angles to the working surface, so as to allow said bend-
ing head to retract and then protrude again after moving
past the rods to be bent.

[0005] This vertical translatory motion is in any case
still limited to the sum of the diameters of the rod and of
the pivot 13.

[0006] Generally speaking, the above-cited machines
have the characteristic that they support and handle the
metal profiled elements being bent while leaving them
attached to the raw material during the treatment. In or-
der to support the weight of the resulting item, avoiding
permanent deformations due to the weight thereof, the
machines often have a channel which acts as a support
for the advancing items, so as to allow to produce
straight bars and shaped elements having considerable
dimensions, i.e., heavier than allowed by the rigidity of
the raw material. The channel has a bottom which can
be opened to discharge the item at the end of the proc-
ess.

[0007] Said channel is capable of receiving, in addi-
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tion to the bars, most stirrups that have bends only in
their front part, and is accordingly produced with a height
which allows to accommodate commonly manufactured
shaped items. In order to allow to produce large stirrups,
which are taller than ordinary stirrups, the channel is
open upward in an initial portion, so that the item is ca-
pable of protruding from said channel during production.
[0008] By virtue of the above-described refinements,
stirrup bending machines allow to produce most of the
items required in the field being considered, which are
generally constituted by bars which have one or more
bends at a single end, of the type shown in Figures 8d
and 8e, in which said bent bars are designated by the
reference numerals 20d and 20e respectively.

[0009] However, there are other kinds of shaped ele-
ment which, owing to their nature and dimensions, can-
not be manufactured by conventional stirrup bending
machines, particularly because they exceed 2-2.5 me-
ters and require bends at both ends, such as the ele-
ments designated by the reference numerals 20f, 20g
and 20h and shown in Figures 8f, 8g and 8h.

[0010] Itis not possible to produce such shaped ele-
ments because even with the aid of said supporting
channel, during the formation of the bend in the rear part
the length of the item, and accordingly its weight, are
such as to deform it permanently and irreparably.
[0011] In order to provide said shaped elements bent
at both ends, other machines are known which have two
or more bending heads or other elements which consid-
erably increase the level of constructive complexity and
accordingly have high costs.

[0012] Inorderto overcome the above-mentioned lim-
itations of conventional stirrup bending machines, said
bending machines, in addition to being provided with the
elements suitable for bending the profiled elements in
the rear part, require the presence of elements which
allow the longitudinal movement of the item being treat-
ed after it has been cropped off the raw material. More-
over, during the longitudinal backward movement it is
necessary to move beyond the obstacle constituted by
the space occupied by the mechanical elements located
in front of the bending elements, which inherently pro-
trude from the working surface. This entails a further in-
crease in the structural and operating complexity of the
machine and in the associated costs in order to allow
machining operations which are, in quantitative terms,
a substantially small part of normal production.

[0013] In practice, this entails frequently renouncing
the acquisition of very complicated and expensive ma-
chines, limiting production only to shaped profiled ele-
ments which can be obtained with machines which are
simpler in concept, such as conventional stirrup bending
machines.

[0014] EP-0 865 842, which is a document under Ar-
ticle 54(3) EPC, discloses a method and machine for
automatically bending profiled elements.

[0015] EP-0538 595 discloses a bending-shaping
machine having multiple working levels, as defined in
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the preamble of claims 1 and 6.

[0016] The aim of the present invention is to solve the
above-described problem, by providing a method which
allows to perform, very cheaply and simply, the automat-
ic or semiautomatic bending of metal profiled elements
having various shapes, particularly very long profiled el-
ements provided with bends at both ends.

[0017] Within the scope of this aim, an object of the
present invention is to perform the above method by
means of a machine, particularly of the stirrup bending
type, whose structure is simple in concept, safely relia-
ble in operation and versatile in use.

[0018] This aim and this object are both achieved, ac-
cording to the invention, by the method of claim 1 and
the machine of claim 6.

[0019] The details of the invention will become appar-
ent from the detailed description of a preferred embod-
iment of a machine for bending metal profiled elements,
illustrated only by way of non-limitative example in the
accompanying drawings, wherein:

Figure 1 is a schematic side view of a machine for
the automatic bending of metal profiled elements,
operating according to the method of the invention;
Figures 2 and 3 are identical schematic side views
of the machine during successive operating steps;
Figures 4, 5 and 6 are corresponding schematic
side views of the machine according to the invention
in different embodiments;

Figure 7 is an enlarged-scale side view of bending
means of the machine according to the invention;
Figures 8a, 8b, 8¢, 8d, 8e, 8f, 8g and 8h are views
of different types of metal profiled element.

[0020] With particular reference to the above figures,
the reference numeral 1 generally designates the ma-
chine for bending metal profiled elements 2, for example
iron rods for reinforced concrete and the like, hereinafter
termed rods for the sake of simplicity.

[0021] The machine 1 has aline 3 for feeding the rods
2 to be bent. The rods 2 are fed by conventional ele-
ments, not shown, which are arranged in an initial region
of the machine, the housing 4 of which is partially shown.
At the outlet of said feeder elements, along the feed line
3, there is a cropping unit 5 which is also of a known type.
[0022] The machine is provided with bending means
which are suitable to bend the ends of the rods 2. Said
bending means are constituted by a bending unit 10,
which can move between a first bending position 11
(Figure 1), at the bending line 3, and a second bending
position 12 (Figure 2), which lies above said lower po-
sition for feeding the rods 2.

[0023] The bending unit 10 is substantially constitut-
ed, in a per se known manner, by a cylindrical head
which can be actuated so as to rotate and is provided
with a central pivot 13 and with a bending pivot 14 which
is supported eccentrically by a bending arm 15 which
can rotate rigidly with respect to said head about the
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axis of said central pivot 13.

[0024] The bending unit 10 acts at a working surface
formed by a front bed 6; said bed 6 has an opening 7
from which the head of the bending unit 10 protrudes.
The opening 7 is preferably formed at a recessed region
of the bed 6 which has suitably inclined side walls.
[0025] Atthe lower position, along the feed line 3, the
machine has a channel 16 which is suitable to receive,
during an operating step, the portion of the rods 2 that
protrudes in front of the bending means 10.

[0026] The channel 16 has a bottom 17 which can be
opened by means of a lever system 18 which is actuated
by an actuator 19.

[0027] The method that can be performed by means
of the described machine for bending the rods 2, partic-
ularly for producing very long items, initially entails form-
ing the required bends in the front part 2a of the profiled
element. Then the feeder assembly is activated and
feeds the rod 2 by the entire extent required to form the
item and by an extent which corresponds to the length
of the part to be subsequently bent in the rear region;
the rod rests on the channel 16 for the part that protrudes
forward with respect to the bending means 10 (Figure 1).
[0028] The rod is then cropped to the chosen size by
means of the cutting unit 5.

[0029] In this step, the bending means 10 are pre-
pared in the correct position for performing the bends in
the rear part, i.e., so that the central pivot 13 lies above
the rod 2 and the bending pivot 14 lies below it (Figure
1 again). For this purpose, the bending means 10 move
at right angles to the working surface 6, so as to retract
with respect to said surface 6, and then protrude again
after moving beyond the rod to be bent. In the retracted
position, the arm 15 is rotated from the front side, indi-
cated by the arc A in Figure 7 and in which the front part
2a of the rod is bent, to the rear side, indicated by the
arc P and in which the rear part 2b of the rod is bent.
[0030] The bending unit 10 is then moved into the up-
per position 12, raising the rear part of the rod (Figure
2). In this position, the rear part of the rod is inclined and
curved due to its elasticity and to its own weight, and
therefore the electronic management devices with
which the machine is equipped must provide for an au-
tomatic compensation of the bending angle, which can
be optionally modified for this purpose by the interven-
tion of the operator in order to achieve the intended final
result.

[0031] As an alternative, the rod 2 can be raised man-
ually by the operator, who inserts it between the central
pivot 13 and the bending pivot 14.

[0032] In practice, the rod 2 is raised at the rear by a
limited extent which is sufficient to clear the rod from the
space occupied by the mechanical elements arranged
to the rear of the bending means 10.

[0033] Inboth casesitis preferable to make the bend-
ing arm 15 perform an angular rotation, during the trans-
latory stroke of the bending unit 10, from a vertical po-
sition to an inclined position which is substantially per-
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pendicular to the tangent to the curve formed by the rod
in the point of contact with the central pivot 13 (see Fig-
ure 2 again).

[0034] At this point, the operator stops the machine
and intervenes manually by making the semifinished
part slide longitudinally by the appropriate extent (op-
tionally suggested by the electronic processing means
of the machine), as shown by the portion 2c shown in
dashed lines in Figure 3, using any suitable system for
this purpose, such as graduated rods 24 (Figure 6)
which are fixed or etched onto the working surface of
the machine, register marks, abutments and the like.
[0035] The operator then starts the machine, which
forms the bend in the rear part 2b (Figure 3).

[0036] If the item to be provided requires more than
one bend in its rear part, the machine stops again to
allow to operator to retract the rod again by the appro-
priate extent, subsequently resuming the cycle until the
shape is completed.

[0037] It should be noted that the illustrated solution
allows to form the rear bends only in an upward direc-
tion, since the abutment for bending is constituted by
the bottom 17 of the channel 16 which lies in front of the
bending means 10, without the intervention of auxiliary
elements. More specifically, the abutment action per-
formed by said bottom 17 is provided by simple contact
restraint reaction and therefore only in an upward direc-
tion.

[0038] According to a different embodiment, shown in
Figure 4, the operator manually inserts locators 26 in
corresponding holes formed in the working surface 6, in
front of the bending means 10, preferably close to said
bending elements. In this manner it is possible to over-
come the limitation constituted by the fact that it is pos-
sible to form the rear bends only in an upward direction,
since said locators 26, by being arranged above and be-
low the rod 2, also allow to form downward bends.
[0039] Itis of course possible for the locator pins 26
to be normally arranged inside the surface 6 and to pro-
trude from it when necessary, the corresponding retrac-
tion and protrusion movements being determined by
suitable actuators.

[0040] Figure 5 illustrates another embodiment, in
which the bottom of the channel 16, which has a con-
veniently elongated shape, is provided with a rear part
27 which is arranged adjacent to the bending means 10
and can be inclined at a suitable hinge 21; the inclination
is performed by the operator directly after the lifting of
the rod 2, through a suitable cam mechanism or auto-
matically by means of an actuator 22.

[0041] Inthis manner, the rear upper lip of the channel
16 acts as a locator during bending. The elongation of
the channel 16, or as an alternative the possibility to
make it movable in a longitudinal direction so as to move
toward the bending means as much as possible, arises
from the need to minimize the distance between the cen-
tral pivot 13 and the bottom 17 of said channel 16 during
the bending of the rear part of the profiled elements,
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while said bottom 17 must be spaced or open when the
machine forms bends in the front part of the profiled el-
ements or when forming ordinary stirrups.

[0042] According to the embodiment shown in Figure
6, the channel 16 has, on the bottom 17 and at the rear
end arranged adjacent to the bending means 10, locator
means 23 which are constituted for example by a shim
element or eccentric element which is suitable to be in-
terposed automatically or manually in order to re-estab-
lish the contact between the rod 2 and the bottom of said
channel 16, which is no longer provided due to the up-
ward motion of the rod 2, after the translatory motion of
the rear part of said rod 2 into the second upper bending
position (reference should be made to the enlarged-
scale view of the detail R of Figure 6, where the dashed
line 23a designates the deactivated position of said lo-
cator means 23). The channel 16, or only its bottom 17,
preferably have a considerable extension, so as to be
as close as possible to the pivot 13 of the bending
means 10, so that it can act as a locator with a minimal
inclination of the rod in the rear part, particularly if a com-
pact cutting element 5 is used.

[0043] In summary, the method and the machine ac-
cording to the invention allow to perform very simply and
at low cost the automatic or semiautomatic bending of
metal profiled elements in different shapes, particularly
profiled elements of considerable length and provided
with bends at both ends, such as for example those
shown in Figures 8f, 8g and 8h.

[0044] The fact is stressed that this result has been
achieved by means of a structurally simple machine of
the same type as conventional stirrup bending ma-
chines, without the aid of complicated additional ele-
ments.

[0045] The bends formed in the rear part of the pro-
filed elements have a precision which, despite being
slightly lower than the precision of the front bends owing
to the curvature applied to the rear part of the rods being
bent, is fully within the tolerance range normally accept-
ed in the field.

[0046] In the practical embodiment of the invention,
the materials employed, as well as the shapes and the
dimensions, may be any according to requirements.
[0047] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly,
such reference signs do not have any limiting effect on
the interpretation of each element identified by way of
example by such reference signs.

Claims
1. A method for automatically bending metal profiled

elements, particularly iron rods for reinforced con-
crete, comprising the steps of:
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feeding the profiled elements (2) to be cropped
along a feed line (3), in order to bend in a bend-
ing plane a front end (2a) of said profiled ele-
ments in a first bending position arranged along
said feed line (3);

actuating the advancement of said profiled el-
ements (2) to make their front part, which pro-
trudes with respect to said first bending posi-
tion, rest on a guiding channel (6);

cropping to size said profiled elements (2) to a
length which also includes the rear part to be
bent;

shifting the rear part of said profiled elements
cropped to size in a second bending position
(12);

performing the measured longitudinal move-
ment of said profiled elements;

and characterized in bending in said bending
plane a rear end (2b) of said profiled elements in
said second bending position, and in that said first
and second bending positions are arranged in said
bending plane which is coincident with the plane in
which the feed line (3) is arranged and in that said
second bending position lies above said feed line
(3) when the plane that contains said feed line is a
substantially vertical plane, by a limited extent
which is sufficient to move past the space occupied
by the mechanical elements arranged to the rear of
said first bending position.

The method according to claim 1, characterized in
that it further comprises the step of producing the
translatory motion of said rear part of the profiled
elements (2) in said second upper bending position
either manually or with the aid of bending means
(10) which move between said first bending position
arranged along said feed line (3) and said upper
bending position (12).

The method according to claim 1, characterized in
that it comprises the steps of inserting locator
means (26) on a working surface (6) which contains
said feed line (3) of said profiled elements (2), in
front of said first bending position, and manually
producing said measured longitudinal movement of
said profiled elements, so as to insert said profiled
elements between said locator means (26).

The method according to claim 1, characterized in
that it said step of producing the translatory motion
of said rear part of the profiled elements (2) in said
second upper bending position (12) is performed
angularly rotating a rear part of said guiding channel
(16) which can be inclined.

The method according to claim 1, characterized in
that it further comprises the step of associating with
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said guiding channel (16) locator means (23) which
are suitable to re-establish contact between said
profiled elements and the bottom of said guiding
channel after the translatory motion of said rear part
of said profiled elements in said second upper
bending position.

A machine for the automatic bending of metal pro-
filed elements, particularly iron rods for reinforced
concrete, comprising: a line (3) for feeding the pro-
filed elements (2) to be bent; bending means (10),
which are suitable to bend the ends of said profiled
elements (2); a guiding channel (16), which is suit-
able to accommodate, so that it rests thereon, the
portion of said profiled elements that protrudes for-
ward with respect to said first bending position, and
acts as a locator during the bending of said rear end
of said profiled elements, characterized in that the
bending means (10) are suitable to move between
a first bending position, arranged along said feed
line (3), in order to bend in a bending plane a front
end of said profiled elements, and a second bend-
ing position, in order to bend in said bending plane
arear end of said profiled elements; and in that said
first and second upper bending positions are ar-
ranged in said substantially vertical bending plane
which is coincident with the plane in which the feed
line (3) is arranged and in that said second bending
position is arranged above said feed line, said sec-
ond upper bending position being spaced by a lim-
ited extent which is sufficient to move past the
space occupied by the mechanical elements ar-
ranged to the rear of said first bending position.

The machine according to claim 6, characterized
in that it comprises locator means (26) which are
suitable to be inserted in corresponding holes
formed in the working surface (10), in front of said
bending means (10), substantially close to said
bending means, and to receive said profiled ele-
ments (2) when said rear part of said profiled ele-
ments moves into said second upper bending posi-
tion, so as to act as upper and lower locator for said
profiled elements.

The machine according to claim 6, characterized
in that the bottom (17) of said guiding channel (16)
is provided with a rear part which is arranged adja-
cent to said bending means and can be inclined at
a suitable hinge (21), by virtue of actuation means
(22), in order to support said profiled elements when
said rear part of said profiled elements moves into
said second upper bending position.

The machine according to claim 6, characterized
in that abutment means (17) are associated with
said guiding channel (16) and are suitable to re-es-
tablish contact between said profiled elements and
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the bottom of said guiding channel after the trans-
latory motion of said rear part of said profiled ele-
ments in said second upper bending position.

Patentanspriiche

Verfahren zum automatischen Biegen von profilier-
ten Metallelementen, insbesondere Eisenstangen
fir Stahlbeton, mit folgenden Verfahrensschritten:

die abzuschneidenden profilierten Elemente
(2) entlang einer Zufuhrstrecke (3) zuzuftihren,
um ein vorderes Ende (2a) der profilierten Ele-
mente in einer entlang der Zufuhrstrecke (3)
angeordneten ersten Biegestellung in einer
Biegeebene zu biegen,

den Vorschub der profilierten Elemente (2) zu
betatigen, um ihren vorderen Teil, der in Bezug
auf die erste Biegestellung vorsteht, auf einem
Fihrungskanal (6) ruhen zu lassen,

die profilierten Elemente (2) auf eine Lange zu-
zuschneiden, die auch den zu biegenden hin-
teren Teil umfasst,

den hinteren Teil der zugeschnittenen profilier-
ten Elemente in eine zweite Biegestellung (12)
zu verschieben,

die gemessene Langsbewegung der profilier-
ten Elemente durchzufiihren, und dadurch ge-
kennzeichnet, dass ein hinteres Ende (2b) der
profilierten Elemente in der zweiten Biegestel-
lung in der Biegeebene gebogen wird, und da-
durch, dass die ersten und zweiten Biegestel-
lungen in der Biegeebene angeordnet sind, die
mit der Ebene zusammenfallt, in der die Zufuhr-
strecke (3) angeordnet ist, und dadurch, dass,
wenn die Ebene, die die Zufuhrstrecke enthélt,
eine im wesentlichen vertikale Ebene ist, die
zweite Biegestellung um ein begrenztes Maf
Uber der Zufuhrstrecke (3) liegt, das ausreicht,
um an dem Raum vorbei zu bewegen, der von
den mechanischen Elementen eingenommen
wird, die hinter der ersten Biegestellung ange-
ordnet sind.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass es weiterhin den Verfahrensschritt
umfasst, die Translationsbewegung des hinteren
Teils der profilierten Elemente (2) in der zweiten
oberen Biegestellung entweder manuell oder mit
Hilfe von Biegemitteln (10) zu erzeugen, die sich
zwischen der ersten Biegestellung, die entlang der
Zufuhrstrecke (3) angeordnet ist, und der oberen
Biegestellung (12) bewegen.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass es weiterhin die Verfahrensschritte
umfasst, Lokalisierungsmittel (26) auf einer Arbeits-
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flache (6), die die Zufuhrstrecke (3) der profilierten
Elemente (2) enthalt, vor der ersten Biegestellung
einzufigen und die gemessene Langsbewegung
der profilierten Elemente manuell zu erzeugen, um
die profilierten Elemente zwischen den Lokalisie-
rungsmitteln (26) einzufligen.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Verfahrensschritt, die Transla-
tionsbewegung des hinteren Teils der profilierten
Elemente (2) in der zweiten oberen Biegestellung
(12) zu erzeugen, unter Winkeldrehung eines hin-
teren Teils des Fuhrungskanals (16) durchgefiihrt
wird, der schrag gestellt werden kann.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass es weiterhin den Verfahrensschritt
umfasst, dem Fihrungskanal (16) Lokalisierungs-
mittel (23) beizuordnen, die geeignet sind, den Kon-
takt zwischen den profilierten Elementen und dem
Boden des Fiihrungskanals nach der Translations-
bewegung des hinteren Teils der profilierten Ele-
mente in die zweite obere Biegestellung wiederher-
zustellen.

Maschine zum automatischen Biegen von profilier-
ten Metallelementen, insbesondere Eisenstangen
fur Stahlbeton, die Folgendes aufweist: eine Strek-
ke (3) zum Zuflhren der zu biegenden profilierten
Elemente (2), Biegemittel (10), die geeignet sind,
die Enden der profilierten Elemente (2) zu biegen,
einen Fihrungskanal (16), der geeignet ist, den in
Bezug auf die erste Biegestellung nach vorne vor-
stehenden Teil der profilierten Elemente aufzuneh-
men, so dass er darauf ruht, und wahrend des Bie-
gens des hinteren Endes der profilierten Elemente
als Lokalisierer wirkt, dadurch gekennzeichnet,
dass die Biegemittel (10) geeignet sind, sich zwi-
schen einer ersten Biegestellung, die entlang der
Zufuhrstrecke (3) angeordnet ist, um ein vorderes
Ende der profilierten Elemente in einer Biegeebene
zu biegen, und einer zweiten Biegestellung, um ein
hinteres Ende der profilierten Elemente in der Bie-
geebene zu biegen, zu bewegen, und dadurch,
dass die ersten und zweiten oberen Biegestellun-
gen in der im wesentlichen vertikalen Biegeebene
angeordnet sind, die mit der Ebene zusammenfallt,
in der die Zufuhrstrecke (3) angeordnet ist, und da-
durch, dass die zweite Biegestellung tber der Zu-
fuhrstrecke angeordnet ist, wobei die zweite obere
Biegestellung um ein begrenztes Mal} beabstandet
ist, das ausreicht, um an dem Raum vorbei zu be-
wegen, der von den mechanischen Elementen ein-
genommen wird, die hinter der ersten Biegestellung
angeordnet sind.

Maschine nach Anspruch 6, dadurch gekenn-
zeichnet, dass sie Lokalisierungsmittel (26) auf-
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weist, die geeignet sind, in entsprechende Lécher
eingefligt zu werden, die vor den Biegemitteln (10),
im wesentlichen nahe an den Biegemitteln (10), in
der Arbeitsflache (10) ausgebildet sind, und die pro-
filierten Elemente (2) aufzunehmen, wenn sich der
hintere Teil der profilierten Elemente in die zweite
obere Biegestellung bewegt, um als oberer und un-
terer Lokalisierer fur die profilierten Elemente zu
wirken.

Maschine nach Anspruch 6, dadurch
gekennzeichnet, dass der Boden (17) des Fih-
rungskanals (16) mit einem hinteren Teil versehen
ist, der angrenzend an die Biegemittel angeordnet
ist und auf Grund von Betatigungsmitteln (22) an
einem passenden Gelenk (21) schrag gestellt wer-
den kann, um die profilierten Elemente zu stiitzen,
wenn sich der hintere Teil der profilierten Elemente
in die zweite obere Biegestellung bewegt.

Maschine nach Anspruch 6, dadurch gekenn-
zeichnet, dass dem Fiihrungskanal (16) Anschlag-
mittel (17) beigeordnet sind, die geeignet sind, den
Kontakt zwischen den profilierten Elementen und
dem Boden des Fuhrungskanals nach der Transla-
tionsbewegung des hinteren Teils der profilierten
Elemente in die zweite obere Biegestellung wieder-
herzustellen.

Revendications

Procédé pour cintrer de maniere automatique des
éléments métalliques profilés, en particulier des ti-
ges de fer destinées a du béton armé, comportant
les étapes suivantes :

alimenter les éléments profilés (2) devant étre
découpés le long d'une ligne d'alimentation (3),
afin de cintrer, dans un plan de cintrage, une
extrémité avant (2a) desdits éléments profilés
dans une premiére position de cintrage agen-
cée le long de ladite ligne d'alimentation (3),
actionner l'avancée desdits éléments profilés
(2) pour faire en sorte que leur partie avant, qui
fait saillie par rapport a ladite premiére position
de cintrage, soit en appui sur un canal de gui-
dage (6),

découper a dimension lesdits éléments profilés
(2) a une longueur qui comporte aussi la partie
arriére a cintrer,

décaler la partie arriere desdits éléments profi-
lés découpés a dimension dans une seconde
position de cintrage (12),

effectuer le déplacement longitudinal mesuré
desdits éléments profilés,

et caractérisé par I'étape de cintrage dans le-
dit plan de cintrage d'une extrémité arriére (2b)
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desdits éléments profilés dans ladite seconde
position de cintrage, et en ce que lesdites pre-
miére et seconde positions de cintrage sont
agencées dans ledit plan de cintrage qui coin-
cide avec le plan dans lequel est agencée la
ligne d'alimentation (3), et en ce que ladite se-
conde position de cintrage se trouve au-dessus
de ladite ligne d'alimentation (3) lorsque le plan
qui contient la ligne d'alimentation est un plan
sensiblement vertical, selon une étendue limi-
tée qui est suffisante pour un déplacement au-
dela de I'espace occupé par les éléments mé-
caniques agencés sur l'arriére de ladite premie-
re position de cintrage.

Procédé selon la revendication 1, caractérisé en
ce qu'il comporte de plus I'étape de production du
mouvement de translation de ladite partie arriére
des éléments profilés (2) dans ladite seconde posi-
tion de cintrage supérieure soit manuellement ou a
I'aide de moyens de cintrage (10) qui se déplacent
entre ladite premiére position de cintrage agencée
le long de ladite ligne d'alimentation (3) et ladite po-
sition de cintrage supérieure (12).

Procédé selon la revendication 1, caractérisé en
ce qu'il comporte les étapes d'insertion de moyens
formant dispositif de positionnement (26) sur une
surface de travail (6) contenant ladite ligne d'ali-
mentation (3) desdits éléments profilés (2), en
avant de ladite premiére position de cintrage, et de
production manuelle dudit déplacement longitudi-
nal mesuré desdits éléments profilés, de maniére a
insérer lesdits éléments profilés entre lesdits
moyens formant dispositif de positionnement (26).

Procédé selon la revendication 1, caractérisé en
ce que ladite étape de production du mouvement
de translation de ladite partie arriére des éléments
profilés (2) dans ladite seconde position de cintrage
supérieure (12) est effectuée en mettant en rotation
de maniére angulaire une partie arriére dudit canal
de guidage (16) qui peut étre inclinée.

Procédé selon la revendication 1, caractérisé en
ce qu'il comporte de plus |'étape d'association audit
canal de guidage (16) des moyens formant dispo-
sitif de positionnement (23) qui sont adaptés pour
rétablir un contact entre lesdits éléments profilés et
la partie inférieure dudit canal de guidage apreés le
mouvement de translation de ladite partie arriére
desdits éléments profilés dans ladite seconde posi-
tion de cintrage supérieure.

Machine pour le cintrage automatique d'éléments
profilés métalliques, en particulier des tiges d'acier
destinées a du béton armé, comportant : une ligne
(3) pour alimenter les éléments profilés (2) devant
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étre cintrés, des moyens de cintrage (10) qui sont
adaptés pour cintrer les extrémités desdits élé-
ments profilés (2), un canal de guidage (16), qui est
adapté pour recevoir, de maniere a étre en appui
sur celle-ci, la partie desdits éléments profilés qui
fait saillie vers I'avant par rapport a ladite premiéere
position de cintrage, et qui agit comme moyens for-
mant dispositif de positionnement pendant le cintra-
ge de ladite extrémité arriere desdits éléments pro-
filés, caractérisée en ce que les moyens de cintra-
ge (10) sont adaptés pour se déplacer entre une
premiére position de cintrage, agencée le long de
ladite ligne d'alimentation (3), pour cintrer dans un
plan de cintrage une extrémité avant desdits élé-
ments de profilés, et une seconde position de cin-
trage, pour cintrer dans ledit plan de cintrage une
extrémité arriére desdits profilés, et en ce que la-
dite premiére position de cintrage et ladite seconde
position de cintrage supérieure sont agencées dans
ledit plan de cintrage sensiblement vertical qui coin-
cide avec le plan dans lequel est agencée la ligne
d'alimentation (3), et en ce que ladite seconde po-
sition de cintrage est agencée au-dessus de ladite
ligne d'alimentation, ladite seconde position de cin-
trage supérieure étant espacée d'une étendue limi-
tée qui suffit pour un déplacement au-dela de I'es-
pace occupé par les éléments mécaniques agen-
cés a l'arriére de ladite premiére position de cintra-

ge.

Machine selon la revendication 6, caractérisée en
ce qu'elle comporte des moyens formant dispositif
de positionnement (26) qui sont adaptés pour étre
insérés dans des trous correspondants formés
dans la surface de travail (10), en avant desdits
moyens de cintrage (10), sensiblement a proximité
desdits moyens de cintrage, et pour recevoir lesdits
éléments profilés (2) lorsque ladite partie arriére
desdits éléments profilés se déplace dans ladite se-
conde position de cintrage supérieure, de maniére
a agir comme dispositifs de positionnement supé-
rieur et inférieur desdits éléments profilés.

Machine selon la revendication 6, caractérisée en
ce que la partie inférieure (17) dudit canal de gui-
dage (16) est munie d'une partie arriére qui est
agencée adjacente auxdits moyens de cintrage, et
qui peut étre inclinée a une articulation adaptée
(21), par I'intermédiaire de moyens d'actionnement
(22), pour supporter lesdits éléments profilés lors-
que ladite partie arriere desdits éléments profilés se
déplace dans ladite seconde position de cintrage
supérieure.

Machine selon la revendication 6, caractérisée en
ce que des moyens de butée (17) sont associés
audit canal de guidage (16), et sont adaptés pour
rétablir un contact entre lesdits éléments profilés et
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la partie inférieure dudit canal de guidage aprés le
mouvement de translation de ladite partie arriére
desdits éléments profilés dans ladite seconde posi-
tion de cintrage supérieure.
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