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performing the method

(57) A method for automatically bending metal pro-
filed elements, particularly iron rods for reinforced con-
crete, consisting in feeding the profiled elements (2) to
be cropped along a feed line (3), in order to bend a front
end (2a) of the profiled elements in a first bending posi-
tion arranged along the feed line. The advancement of
the profiled elements is then actuated in order to make
their front part rest on a guiding channel (16), and then
the profiled elements (2) are cropped to a length which
also includes the rear part to be bent. The rear part of
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Method for automatically bending metal profiled elements and the like, and machine for

the cropped profiled elements is shifted into a second
bending position which lies above the feed line (3), by a
limited extent which is sufficient to move past the space
occupied by the mechanical elements arranged to the
rear of the first bending position. Finally, the profiled ele-
ments are subjected to a measured longitudinal move-
ment and a rear end (2b) of the profiled elements is bent
in the second upper bending position.
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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 automat-
ically or semiautomatically.

[0002] It is known that metal profiled elements used
for example to form reinforced-concrete flames 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 dif-
ferent shapes, such as those shown for example in Fig-
ures 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 order to 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 move-
ment in mutually opposite directions. This means that
the positions 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 ele-
ments, 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 bending 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
order to support the weight of the resulting item, avoid-
ing permanent deformations due to the weight thereof,
the machines often have a channel which acts as a sup-
port 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 manu-
factured 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 capable 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
meters 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] It is 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] In order to 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
treated after it has been cropped off the raw material.
Moreover, 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 inher-
ently protrude from the working surface. This entails a
further increase in the structural and operating complex-
ity 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
machines, limiting production only to shaped profiled
elements which can be obtained with machines which
are simpler in concept, such as conventional stirrup
bending machines.

[0014] 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 auto-
matic or semiautomatic bending of metal profiled ele-
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ments having various shapes, particularly very long
profiled elements provided with bends at both ends.
[0015] 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.

[0016] This aim and this object are both achieved,
according to the invention, by the present method for
automatically bending metal profiled elements, particu-
larly iron rods for reinforced concrete, characterized in
that it consists in feeding the profiled elements to be
cropped along a feed line, in order to bend a front end of
said profiled elements in a first bending position
arranged along said feed line; in actuating the advance-
ment of said profiled elements to make their front part,
which protrudes with respect to said first bending posi-
tion, rest on a guiding channel; in cropping to size said
profiled elements to a length which also includes the
rear part to be bent; in shifting the rear part of said pro-
filed elements cropped to size in a second bending posi-
tion which lies above said feed line, 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; in performing the measured longi-
tudinal movement of said profiled elements; and in
bending a rear end of said profiled elements in said sec-
ond bending position located above said feed line.
[0017] The details of the invention will become appar-
ent from the detailed description of a preferred embodi-
ment 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 inven-
tion 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¢, &d, 8e, 8f, 8g and 8h are views
of different types of metal profiled element.

[0018] With particular reference to the above figures,
the reference numeral 1 generally designates the
machine for bending metal profiled elements 2, for
example iron rods for reinforced concrete and the like,
hereinafter termed rods for the sake of simplicity.

[0019] The machine 1 has a line 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
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known type.

[0020] 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 posi-
tion for feeding the rods 2.

[0021] The bending unit 10 is substantially consti-
tuted, 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
axis of said central pivot 13.

[0022] 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.
[0023] At the 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.

[0024] The channel 16 has a bottom 17 which can be
opened by means of a lever system 18 which is actu-
ated by an actuator 19.

[0025] 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 pro-
trudes forward with respect to the bending means 10
(Figure 1).

[0026] The rod is then cropped to the chosen size by
means of the cutting unit 5.

[0027] 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.
[0028] The bending unit 10 is then moved into the
upper 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
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automatic compensation of the bending angle, which
can be optionally modified for this purpose by the inter-
vention of the operator in order to achieve the intended
final result.

[0029] 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.

[0030] 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.

[0031] Inboth cases it is preferable to make the bend-
ing arm 15 perform an angular rotation, during the
translatory stroke of the bending unit 10, from a vertical
position to an inclined position which is substantially
perpendicular to the tangent to the curve formed by the
rod in the point of contact with the central pivot 13 (see
Figure 2 again).

[0032] At this point, the operator stops the machine
and intervenes manually by making the semifinished
part slide longitudinally by the appropriate extent
(optionally suggested by the electronic processing
means of the machine), as shown by the portion 2¢
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.

[0033] The operator then starts the machine, which
forms the bend in the rear part 2b (Figure 3).

[0034] 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.

[0035] 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.

[0036] 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
below the rod 2, also allow to form downward bends.
[0037] ltis 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.
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[0038] 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 inclina-
tion 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.

[0039] 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
central pivot 13 and the bottom 17 of said channel 16
during the bending of the rear part of the profiled ele-
ments, while said bottom 17 must be spaced or open
when the machine forms bends in the front part of the
profiled elements or when forming ordinary stirrups.
[0040] 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
interposed automatically or manually in order to rees-
tablish the contact between the rod 2 and the bottom of
said channel 16, which is no longer provided due to the
upward 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 locator means 23). The channel 16, or only its
bottom 17, preferably have a considerable extension, so
as tobe as close as possible to the pivot 13 of the bend-
ing means 10, so that it can act as a locator with a min-
imal inclination of the rod in the rear part, particularly if
a compact cutting element 5 is used.

[0041] In summary, the method and the machine
according to the invention allow to perform very simply
and at low cost the automatic or semiautomatic bending
of metal profiled elements in different shapes, particu-
larly profiled elements of considerable length and pro-
vided with bends at both ends, such as for example
those shown in Figures 8f, 8g and 8h.

[0042] 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
machines, without the aid of complicated additional ele-
ments.

[0043] 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
accepted in the field.

[0044] In the practical embodiment of the invention,
the materials employed, as well as the shapes and the
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dimensions, may be any according to requirements.
[0045] The disclosures in ltalian Patent Application
No. BO98A000178 from which this application claims
priority are incorporated herein by reference.

[0046] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of
increasing the intelligibility of the claims and accord-
ingly, 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, characterized in that it consists in feeding the
profiled elements to be cropped along a feed line, in
order to bend a front end of said profiled elements
in a first bending position arranged along said feed
line; in actuating the advancement of said profiled
elements to make their front part, which protrudes
with respect to said first bending position, rest on a
guiding channel; in cropping to size said profiled
elements to a length which also includes the rear
part to be bent; in shifting the rear part of said pro-
filed elements cropped to size in a second bending
position which lies above said feed line, 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; in performing
the measured longitudinal movement of said pro-
filed elements; and in bending a rear end of said
profiled elements in said second bending position
located above said feed line.

2. The method according to claim 1, characterized in
that it comprises producing the translatory motion
of said rear part of the profiled elements in said sec-
ond upper bending position either manually or with
the aid of bending means which move between said
first bending position arranged along said feed line
and said upper bending position.

3. The method according to claim 1, characterized in
that it comprises inserting locator means on a work-
ing surface which contains said feed line of said
profiled elements, in front of said first bending posi-
tion, and manually producing said measured longi-
tudinal movement of said profiled elements, so as
to insert said profiled elements between said loca-
tor means.

4. The method according to claim 1, characterized in
that it comprises producing the translatory motion
of said rear part of the profiled elements in said sec-
ond upper bending position through the angular
rotation of a rear part of said guiding channel which
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can be inclined.

The method according to claim 1, characterized in
that it comprises associating with said guiding
channel locator means 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, characterized in that it comprises: a line
for feeding the profiled elements to be bent; bend-
ing means, which are suitable to bend the ends of
said profiled elements and move between a first
bending position, arranged along said feed line, in
order to bend a front end of said profiled elements,
and a second bending position which lies above
said feed line, in order to bend a rear end of said
profiled elements, said second upper bending posi-
tion being spaced by a limited extent which is suffi-
cient to move past the space occupied by the
mechanical elements arranged to the rear of said
first bending position; a guiding channel, which is
suitable to accommodate, so that it rests thereon,
the portion of said profiled elements that protrudes
forward with respect to said first bending position,
and acts as a locator during the bending of said
rear end of said profiled elements.

The machine according to claim 1, characterized in
that it comprises locator means which are suitable
to be inserted in corresponding holes formed in the
working surface, in front of said bending means,
substantially close to said bending means, and to
receive said profiled elements when said rear part
of said profiled elements moves into said second
upper bending position, so as to act as upper and
lower locator for said profiled elements.

The machine according to claim 1, characterized in
that the bottom of said guiding channel is provided
with a rear part which is arranged adjacent to said
bending means and can be inclined at a suitable
hinge, by virtue of suitable actuation means, 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 1, characterized in
that abutment means are associated with said guid-
ing channel and 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 sec-
ond upper bending position.
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