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Description

The present invention relates to apparatus for shap-
ing steel bars, particularly bars for reinforcing concrete,
of the type comprising:

- an elongated bed having a supporting structure at
the top thereof,

- first and second bending machines both movable
independently form each other along the longitudi-
nal direction of said bed adjacent to one side of the
latter, each bending machine having a bending
device with a motorized rotatable horizontal disc,
having a central abutment pin and a bending offset
pin, said bending machines further having respec-
tive movable clamping devices, having bar receiv-
ing channels which can be opened upwardly, for
receiving the bars coming from said supporting
structure and for keeping these bars superimposed
in a vertical plane parallel to the longitudinal direc-
tion of the bed, above the discs of the bending
machines, as well as for depositing the bars on a
storing plane after bending thereof, a third clamping
device being provided on the bed at a position inter-
mediate between the two bending machines, and

- means for controlling the movement of the two
bending machines along the bed and for activating
the respective bending devices according to a pre-
determined sequence, for shaping the bars as
desired.

An apparatus of the above indicated type has been
disclosed in European Patent Application EP-A-0 648
577.

The object of the present invention is that of ena-
bling a number of bars to be simultaneously loaded on
the bending machines, in a fully automatic manner.

In view of achieving this object, the invention pro-
vides an apparatus of the type indicated at the begin-
ning of the present description, characterized in that
said supporting structure which receives the bars to be
shaped is a substantially channel-shaped structure
extending along said bed, having a bottom horizontal
wall and two vertical side walls which are movable
between a lowered position adjacent to the bottom wall,
in which they define along said bar receiving channel
with the bottom wall, and a raised position, in that said
apparatus comprises pressing horizontal plate elon-
gated along the longitudinal direction of the channel and
vertically movable between said two side walls for
pressing downwardly the bars supported on the bottom
wall so as to keep them all in a same plane, and a push-
ing horizontal plate, also elongated in the longitudinal
direction of the channel, and movable horizontally
above said bottom wall in a direction transverse relative
to the longitudinal direction of the bars, when the side
walls are in their raised condition, for feeding the bars
towards a discharging position, in which they can be dis-
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charged on said clamping devices for being deposited
on the bending machines.

Preferably, means are provided for feeding the bars
on the supporting structure of the bed, comprising a cut-
ting head associated with one end of the bed which
attends to cutting the bars at the desired length after
that they are received within said channel and clamped
by means of said pressing plate.

Due to the said features, the bars are received and
aligned in a proper position above the supporting struc-
ture of the bed and then they are automatically fed
towards a position for being discharged on the clamping
devices, with no intervention by the operators and in a
rapid and precise manner. In a preferred embodiment of
the apparatus according to the invention, said side walls
are rigidly connected to each other and each have one
or more slanted slots each engaged by a respective
horizontal pin transverse relative to the longitudinal
direction of the channel, each pin being attached to the
fixed structure of the bed, so that a horizontal movement
of said plates in the longitudinal direction of the channel
causes a simultaneous vertical movement thereof.

Yet in the said preferred embodiment, said pressing
horizontal plate is rigidly connected to a vertical upper
plate, parallel to the longitudinal direction of the chan-
nel, having one or more slanted slots each engaged by
a respective horizontal pin which is transverse relative
to the longitudinal direction of the channel, each pin
being attached to the fixed structure of the bed, so that
a horizontal movement of said vertical plate in the longi-
tudinal direction of the channel causes a simultaneous
vertical movement thereof.

According to a further preferred feature of the
invention, the said pushing horizontal plate has one or
more slanted slots each engaged by a respective verti-
cal pin which also engages a guiding slot parallel to the
longitudinal direction of the channel formed in the fixed
structure of the bed, so that a movement of said vertical
pin along said longitudinal guiding slot causes a simul-
taneous horizontal transverse movement of the pushing
plate.

Preferably, the horizontal movement of the said ver-
tical walls, the horizontal movement of the vertical plate
connected to the pressing plate and the horizontal
movement of the vertical pin for driving the pushing
plate are all obtained by means of respective fluid cylin-
ders.

Due to the above described further features, the
preferred embodiment of the invention ensures a proper
and uniform movement of all the above mentioned mov-
able plates throughout the whole length of the bed,
while making use of means of simple and inexpensive
construction.

A further important feature of the invention lies in
that the said third clamping device provided at an inter-
mediate position between the two bending machines is
carried by a structure movable along the longitudinal
direction of the bed, so that the three clamping devices
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are able to move simultaneously in order to deposit the
bent bars at different areas of the storing plane. This
feature is particularly useful in case the apparatus is
used for instance in order to provide bars according to
different possible shapes, since it is thus possible to
deposit the various types of shaped bars at different
areas of the storing plane.

Preferably, said discharging position of the bars,
towards which the bars are pushed by said pushing
plate is defined by at least one stop lever positioned at
the end of an inclined plane on which the bars are fed,
said lever being retractable towards a position in which
it allows the bars to fall from the inclined plane into the
receiving channels of the said clamping devices.

Yet in said preferred embodiment, the bed has an
upper plane with conveying chains directed transver-
sally to the longitudinal direction of the channel, for
feeding the bars pushed by thepushing plate towards a
position for discharging on the clamping devices. A fur-
ther preferred feature of this embodiment lies in that
said bottom wall of the channel structure can be inclined
transversally downwardly on the side opposite to that
facing forwardly in the direction of thrust of the said
pushing plate, for discharging the cut bars which are not
to be bent and/or any waste material resulting from the
cutting operation.

Preferably, each of the said clamping devices has a
pair of jaws which are separately movable on guides
directed transversally to the longitudinal direction of the
bed, said guides being carried by a slide which is verti-
cally slidably mounted on the structure of the respective
bending machine which is movable along the bed or, in
the case of said third clamping device, on the respective
supporting structure, which is also movable along the
bed.

Further features and advantages of the invention
will become apparent from the description which follows
with reference to the annexed drawings, given purely by
way of non limiting example, in which:

figure 1 is a diagrammatic perspective view of a
preferred embodiment of the apparatus according
to the invention,

figure 2 is a cross-sectional view of the apparatus of
figure 1, in a plane perpendicular to the longitudinal
direction of the apparatus,

figure 3 is a view at an enlarged scale of the detail
indicated by arrow Il in figure 2,

figure 4 is a perspective view partially in cross-sec-
tion of the detail of figure 3,

figure 5 is a perspective view at an enlarged scale
and further in cross-section of the detail of figure 4,
figure 6 is a perspective view at different angle of
view of the detail of figure 5, and

figure 7 is an elevational side view of the detail
shown in figures 3-6.

With reference to figures 1, 2, numeral 1 generally
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designates an apparatus for cutting and shaping bars
for reinforced concrete, comprising an elongated bed 2
at one end of which there is associated a cutting head 3.
The details of the cutting head 3 are not described and
shown herein, since they can be made in any known
way and since this details, taken alone, do not fall within
the scope of the present invention and also because
their elimination from the drawings renders the latter
simpler and easier to understand. According to a tech-
nique known per se, the cutting head 3 is provided with
means for feeding a plurality of parallel steel bars 4 on
the bed 2. The device according to the invention ena-
bles a number of cut bars to be loaded simultaneously
on the bending machines, in a fully automatic manner,
i.e. without requiring any manual intervention and keep-
ing the bars perfectly aligned, so as to enable simulta-
neous bending thereof at a later stage. The bars 4
advance above the bed 2 within a channel structure 5
(which will be described in detail in the following) by a
length corresponding to the desired cutting length,
whereupon they are locked and undergo a cutting oper-
ation by the cutting head 3. Figures 3-6 show the chan-
nel structure 5 which receives the bars to be shaped in
detail. With reference in particular to figure 3, bars 4 are
received within a channel defined by a bottom wall 6
and two side vertical walls 7. The walls 7 are movable
vertically and simultaneously between a lowered posi-
tion (shown in figure 3) in which they are close to the
bottom wall 6 and define therealong the channel 8 for
receiving the bars 4, and a raised position. Both the bot-
tom wall 6, and the side walls 7 extend throughout the
whole length of bed 2. The walls 7 are guided in their
movement between two parallel and spaced apart verti-
cal walls 9 which form part of two longitudinal beams 10
also extending throughout the whole length of bed 2 and
rigidly connected to the fixed structure of the bed. As
clearly shown in figures 4, 5, the two vertical walls 7 are
rigidly connected to each other at each end by a plate
11 (see figure 5) and each have a plurality of slanted
slots 12 (only one of which is visible in the drawings)
each engaged by a transverse horizontal pin 13 which is
fixed in position, since it is rigidly connected to a respec-
tive longitudinal beam 10. The structure constituted by
the two vertical walls 7 is movable in a horizontal direc-
tion parallel to the longitudinal direction of the bed by
means of a fluid cylinder 14, pivotally connected at its
ends to the head plate 11 connecting the two plates 7 as
well as to a support 15 forming part of the fixed structure
of bed 2 (see figure 4). By activating the cylinder 14 a
longitudinal movement of plates 7 is caused and, as a
result of the engagement of slots 12 on the fixed trans-
verse pins 13, also a simultaneous vertical movement of
the plates 7 between said lowered position and said
raised position is obtained. The above described kine-
matic linkage ensures a proper and uniform movement
of plates 7 throughout the whole length of the bed by
simple and inexpensive means.

Yet with reference to figure 3, between the two said
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walls 7 there is vertically movable a pressing horizontal
plate 16 extending throughout the whole length of the
bed which is rigidly connected to an upper vertical plate
17, parallel to the longitudinal direction of the bed and
defining along with plate 16 an upturned T-shaped
cross-section. With reference also to figures 4, 5, plate
17 has a plurality of slanted slots 18 (only one of which
is visible in the drawings), each engaged by a trans-
verse horizontal pin 19 which is fixed in position, since it
is rigidly connected to the vertical wall 9 of one of the
two longitudinal beams 10. Due to the engagement of
each slot 12 on the respective fixed pin 19, a longitudi-
nal movement of plate 17 causes a simultaneous verti-
cal movement thereof. This movement is driven by a
fluid cylinder 20 whose ends are respectively articulated
to a fixed support 21 and plate 17, as shown in figure 4.
Cylinder 20 enables the pressing horizontal plate 16 to
be moved downwardly, starting from the raised position,
s0 as to arrange the bars 4 which are fed within channel
8, when the side walls 7 are in their lowered position, in
a single plane, clamping the bars while the cutting oper-
ation is carried out. Yet with reference to figure 3,
between an upper horizontal wall 22 of bed 2 and a hor-
izontal wall 23 forming part of one of the longitudinal
beams 10 there is slidably mounted a pushing horizon-
tal plate 24, extending throughout the whole length of
the bed. Plate 24 is therefore movable in a transverse
horizontal direction relative to the longitudinal direction
of the bed. The pushing plate 24 has a plurality of
slanted slots 25, only one of which is visible in the draw-
ings, each engaged by a vertical pin 26. This pin is car-
ried at the bottom by a prismatic body 27 attached to a
stem 28 of a fluid cylinder 29. The pin 26 is further
guided within a slot 30 formed in the fixed wall 23 along
a direction parallel to the longitudinal direction of the
bed. Activation of cylinder 29 thus causes a movement
of pin 26 in the longitudinal direction of the bed, within
the guiding slot 30 and a resulting transverse movement
of the pushing plate 24 due to the engagement of the
slanted slot 25 on pin 26. The pushing plate 24 is used
for pushing the bars 4, after that they have been cut,
rightwardly, with reference to figure 3, following a raising
movement of the pressing plate 16 and side walls 7.
After that the side walls have been raised, the pushing
plate 24 is free to come in contact at one of its longitudi-
nal edges against the bars 4 feeding them on a chain
conveyor bed 31 comprising a plurality of chains 32
directed transversally with respect to the longitudinal
direction of the bed and which receive the bars from
channel 8 (see figure 2) and feed them towards a dis-
charging post 33 (figure 2) in which they can be dis-
charged on clamping devices provided on the bending
machines with which the apparatus is provided and
which will be illustrated in detail in the following. With
reference in particular to figure 2, at its front edge, the
chain bed 31 has an inclined portion 34 along which the
bars 4 may slide until they rest against a plurality of
levers 35 which normally are in the raised position
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shown by dotted lines in figure 2. Each lever 35 can be
retracted downwardly by means of a driving cylinder 36
to let the bars free to fall downwardly from the inclined
plane 33, to undergo the operations which will be
described in detail in the following. According to a tech-
nique known for example from the cited European pat-
ent application EP-A-0 648 577, the apparatus has two
bending machines 36 which are both guided, independ-
ently from each other, on longitudinal guides 37 pro-
vided alongside the bed 2. The movements of each
bending machine 36 along the bed are controlled by
electric motors which are on board the machine and
which are controlled on their turn by a computer accord-
ing to a predetermined program in order to move the
machines 36 in sequence to the various portions of the
bars to be bent, with a technique for example described
in the above mentioned European patent application.
The details of construction of each bending machine 36
are not illustrated herein since they can be made also in
the way known from the said European patent applica-
tion. It is to be noted that each bending machine com-
prises an upper motorized rotatable disc 38 having a
central pin for abutment of the bars and a bending offset
pin. The structure of each machine 36 further supports
a clamping device 38 (see figure 2) comprising a pair of
jaws 39 movable independently from each other on
guides 40 carried by a slide 41 slidably mounted on
guides 42 formed on the support structure 36. The
movement of the two jaws 34 is obtained for example by
engagement of two screws within two nuts carried by
said jaws, the rotation of said screws being driven by
two electric motors 43 by belt transmissions 44. Due to
the above described structure, the jaws 39 are able to
move towards and away from each other in order to
define an upwardly opened channel for receiving the
bars and for clamping the bars within this channel, said
jaws being also able to move simultaneously on the
respective guides to displace the bars along the trans-
verse direction with respect to the longitudinal direction
of the bed. Due to the possibility of moving the slide 41
in a vertical direction and moving the machine 36 in the
longitudinal direction, it is thus possible that the bars 4,
be displaced in space as desired after that they have
been received superimposed on each other, in a vertical
plane parallel to the longitudinal direction of the bed,
within the receiving channels of the clamping devices
38 of the two bending machines 36. In particular, once
the bars have been received by the clamping devices
38, they can be transported by these devices and
deposited on the rotating discs 36a of the bending
machines 36 and held in this position while the bending
operation is carried out. According to a technique
known per se from the previous European patent appli-
cation which has been mentioned above, these bending
takes place according to a predetermined program,
under the control of a computer which attends to activat-
ing the movement of machines 36 along the bed and the
rotation of the bending discs in order to provide the var-
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ious bends required in the bar. When shaping has been
carried out, the same clamping devices 38 may attend
to discharging the bar on the storing plane in front of the
bed. With reference to figure 1, between the two bend-
ing machines 36, there is arranged a further structure
45 carrying a clamping device 38 provided exactly as
illustrated in figure 2 with reference to a bending
machine 36. This clamping device serves for supporting
the bars at a position intermediate between their ends.
Differently from what has been illustrated in the previous
European patent application which has been described
above, also structure 45 carrying the central clamping
device is movable with respect to the bed 2 in the longi-
tudinal direction of the latter. Therefore, when a group of
bars is clamped by the clamping devices 38 of the two
bending machines 36 and the central structure 45, it can
be translated longitudinally by a simultaneous move-
ment in the longitudinal direction of the two machines 36
and the structure 45. This is useful for example, once
shaping has been carried out, for discharging the group
of shaped bars at different areas of the discharging
plane, for example to groupe together at different areas
bars having different shapes obtained in different work-
ing cycles of the apparatus. Yet with reference to figures
2 and 5, 6, the bottom wall 6 of channel 8 is defined by
a lever 46 which is pivotally mounted around a longitudi-
nal axis 47 and can be inclined laterally downwardly by
means of a cylinder 48 (see figure 3) on the side oppo-
site to that facing the direction of the active stroke of the
pushing plate 24, i.e. that facing towards the discharg-
ing post 33. In this manner the cut bars which are not to
be shaped, or any waste material from the cutting oper-
ation, can be discharged on the rear side of bed 2 (fig-
ure 2).

From the foregoing description, it is clearly appar-
ent that the apparatus according to the invention ena-
bles the operation for transferring the bars from the
receiving channel 8 to the discharging post 33 in a par-
ticularly efficient and reliable manner, with extremely
simple and inexpensive means. The provision of the
central clamping device 38 on a structure 45 which is
also movable longitudinally gives the possibility of dis-
charging the various type of bars at different areas of
the storing plane.

Naturally, while the principle of the invention
remains the same, the details of construction and the
embodiments may widely vary with respect to what has
been described and illustrated purely by way of exam-
ple, without departing from the scope of the present
invention.

Claims

1. Apparatus for shaping steel bars (4), particularly
bars for reinforcing concrete, comprising:

- an elongated bed (2) having a supporting
structure at the top thereof,
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- means for feeding a plurality of bars (4) on the
supporting structure,

- a first and a second bending machines (36)
both movable independently form each other in
the longitudinal direction of said bed (2) adja-
cent to one side thereof, each bending
machine having a bending device with a motor-
ized rotatable horizontal disc (36a) having a
central abutment pin and a bending offset pin,

- said bending machines further carrying
respective movable clamping devices (38) hav-
ing bar receiving channels (39a) which can be
opened upwardly, for receiving the bars (4)
coming from said supporting structure and
holding them superimposed in a vertical plane
parallel to the longitudinal direction of the bed
(2), above the discs (36a) of the bending
machines (36) as well as for depositing the
bars (4) on a storing plane, a third clamping
device (38) being provided on the bed (2) at a
position intermediate between the two bending
machines (36),

- means for controlling movement of the two
bending machines (36) along the bed and for
activating the respective bending devices
according to a predetermined sequence, for
shaping the bars (4) as desired,

characterized in that said supporting
structure which receives the bars (4) to be
shaped is a substantially channel-shaped
structure extending along said bed (2), having
a horizontal bottom wall (6) and two vertical
side walls (7) which are movable between a
lowered position adjacent to the bottom wall
(6), in which they define said bar receiving
channel (8) along with the bottom wall (6) and
a raised position, in that said apparatus com-
prises a pressing horizontal plate (16) elon-
gated in the longitudinal direction of the
channel (8) and movable vertically between the
two side walls (7), for pressing downwardly the
bars (4) resting on the bottom wall (6), so as to
hold them all in a same plane, and a pushing
horizontal plate (24), also elongated in the lon-
gitudinal direction of the channel (8) and mova-
ble horizontally above said bottom wall (6) in a
transverse direction with respect to the longitu-
dinal direction of the bars (4), in the raised con-
dition of the side walls (7), for feeding the bars
(4) towards a discharging position, in which
they can be discharged over said clamping
devices (38) for being deposited on the bend-
ing machines.

2. Apparatus according to claim 1, characterized in
that means are provided for feeding the bars (4) on
the supporting structure of the bed (2), comprising
a cutting head (3) associated with one end of the
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bed (2) and able to cut the bars (4) after that they
have been received within said channel (8) and
clamped by means of said pressing plate (16).

Apparatus according to claim 1, characterized in
that said side walls (7) are rigidly connected to each
other and each have one or more slanted slots (12)
each engaged by a respective horizontal pin (13)
transverse relative to the longitudinal direction of
the channel, each pin (13) being attached to the
fixed structure of the bed so that a horizontal move-
ment of said side walls (7) in the longitudinal direc-
tion of the channel (8) causes a simultaneous
vertical movement thereof.

Apparatus according to claim 1, characterized in
that said pressing horizontal plate (16) is rigidly
connected to a vertical upper plate (17) parallel to
the longitudinal direction of the channel (8), having
one or more slanted slots (18) each engaged by a
respective horizontal pin (19) transverse relative to
the longitudinal direction of the channel (8) each pin
(19) being attached to the fixed structure of the bed
(2) so that a horizontal movement of said vertical
plate (17) in the longitudinal direction of the channel
(8) causes a simultaneous vertical movement
thereof.

Apparatus according to claim 1, characterized in
that said pushing horizontal plate (24) has one or
more slanted slots (25) each engaged by a respec-
tive vertical pin (26) which further engages a guid-
ing slot (30) parallel to the longitudinal direction of
the channel (8) formed in the fixed structure of the
bed (2), so that a movement of said vertical pin (26)
along said guiding longitudinal slot (30) causes a
simultaneous transverse horizontal movement of
the pushing plate (25).

Apparatus according to claim 2 or 3 or 4, character-
ized in that said horizontal movement is driven by
means of a fluid cylinder.

Apparatus according to claim 1, characterized in
that said third clamping device (38) provided at an
intermediate position between the two bending
machines (36) is carried by a structure movable in
the longitudinal direction of the bed (2) so that the
three clamping devices (38) are able to move simul-
taneously for depositing the bent bars (4) at differ-
ent areas of the storing plane.

Apparatus according to claim 1, characterized in
that said bar discharging position towards which the
bars (4) are pushed by said pushing plate (24) is
defined by at least one stop lever (35) positioned at
the end of an inclined plane (33) on which the bars
are fed, said lever (35) being retractable to a posi-
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10.

11.

tion in which it enables the bars (4) to fall from the
inclined plane within the bar receiving channels of
said clamping devices (38).

Apparatus according to claim 8, characterized in
that the bed (2) has an upper plane (31) with con-
veyor chains (32) directed transversally to the longi-
tudinal direction of the channel (8), for feeding the
bars (4) pushed by said pushing plate (24) towards
said position (33) for discharging the bars on the
clamping devices (38).

Apparatus according to claim 1, characterized in
that said bottom wall (6) of the channel structure (8)
can be inclined transversally downwardly on the
side opposite to that facing in the pushing direction
of the said pushing plate (24), for discharging the
cut bars (4) which are not to be bent and/or any
waste material resulted from the cutting operation.

Apparatus according to claim 7, characterized in
that each of said clamping devices (38) has a pair
of jaws (39) movable separately on guides directed
transversally to the longitudinal direction of the bed
(2), said guides being carried by a slide (41) which
is vertically slidably mounted on the structure of the
respective bending machine (36) which is movable
along the bed (2) or, in the case of the third clamp-
ing device (38) on the respective supporting struc-
ture (45), which is also movable along the bed.
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