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(54) Unit and method for loading metal bars

(57) A unit for automatically loading a predetermined
number of metal rods from a storage station (8), wherein
the rods are arranged in a bundle (B), to a downstream
station.

Such unit comprising means (4,12) for picking up a
predetermined number of bars or portions of bars from
the bundle (B) which is located at the storage station (8)
and for transferring them, one by one, to conveyor means
(9a,9b) which cause them to advance along their longi-
tudinal direction towards said downstream station.

The conveyor means (9a,9b) are adapted to ad-
vance each bar along its longitudinal direction arranged
side-by-side or superimposed, and offset lengthwise,
with respect to one or more rods previously fed to said
conveyor means and still being moved by the latter.



EP 2 172 287 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention refers to units for auto-
matically loading a predetermined number of metal rods
from a storage station, wherein the rods are arranged in
a bundle, to a downstream station.
[0002] In particular, the present invention refers to
units of this type which comprise means for picking up a
predetermined number of rods, or portions of rods, from
the bundle located at the storage station and transferring
them one by one to conveyor means, which cause them
to advance along their longitudinal direction towards the
downstream station.
[0003] A loading unit of this type is for example de-
scribed in document EP 1 356 875 B1. In such known
solution the ends of a plurality of rods are picked up and
raised from the bundle located at the storage station.
Once raised, such rod ends are transferred transversely
one at a time, in a predetermined number, up to a gath-
ering area. From such gathering area, the abovemen-
tioned rod ends are then moved together in their longi-
tudinal direction by conveyor means. In such manner,
the rods whose ends were picked and transferred to the
gathering area are pulled out longitudinally from the bun-
dle located at the storage station. This solution imposes
excessive limits to the loading capacity of the unit, both
due to the fact that the abovementioned gathering zone
cannot be extensive and thus cannot accommodate a
large number of rods, and due to the fact that simultane-
ously pulling out many rods from the bundle requires too
much force, due to the resistance caused by such move-
ments against the other rods of the bundle lying the rods
to be pulled out and/or entangled therewith, also along-
side and above all due to the fact that even considering
applying the force required to simultaneously pull out a
high number of rods from the bundle there would still be
a high risk of deformation of the rods entangled to each
other or even breaking thereof in case of rods having a
small diameter.
[0004] The object of the present invention is that of
improving loading units of the abovementioned type. The
main object of the present invention in particular is that
of providing a unit for automatically loading metal rods,
with longitudinal movement of the rods, having a greater
loading capacity and characterized by enhanced per-
formance.
[0005] Such object is attained by providing a unit for
automatically loading a predetermined number of metal
rods having the characteristics of claim 1. In particular,
the loading unit according to the invention provides for
conveyor means suitable for simultaneously advancing
a plurality of rods arranged side-by-side or lying over
each other and offset with respect to each other length-
wise. In a preferred embodiment, such conveyor means
comprise at least one pair of rollers for longitudinally ad-
vancing the rods interposed therebetween, such rods su-
perimposed or arrange side-by-side with respect to each
other along the opposite surfaces of such pair of rollers.

[0006] In a corresponding manner, the present inven-
tion also regards a method for automatically loading a
predetermined number of metal rods from a storage sta-
tion, wherein the rods are arranged in a bundle, to a down-
stream station, according to the characteristics of claim
11.
[0007] Due to the abovementioned characteristics, the
longitudinal movement of the rods in the loading unit ac-
cording to the present invention is more efficient and such
to improve the loading capacity of the unit, making it par-
ticularly suitable to operate in association to large and
high productivity machines for machining metal rods.
[0008] Further advantageous characteristics of the in-
vention form an object of the dependent claims attached,
whose content shall be deemed as an integral part of the
present description.
[0009] Now, the invention shall be described with ref-
erence to the attached drawings, strictly provided for ex-
emplifying and non-limiting purposes, wherein:

- figure 1 represents a perspective view of the loading
unit according to the present invention;

- figure 2 represents a front view of the unit of figure 1;
- figure 3 represents a front view of a detail of the load-

ing unit of figure 1;
- figure 4 represents a plan view of a detail of the unit

of figure 1;
- figure 5 represents an operating diagram of the load-

ing unit according to the present invention;
- figure 6 represents a method of application of the

loading unit according to the present invention.

[0010] Referring to figures 1 to 4, a loading unit ac-
cording to the present invention is indicated with refer-
ence number 1. The loading unit comprises a support
structure 2 bearing means for picking up, transferring,
and conveying the rods on a raised plane 3.
[0011] The pick-up means comprise a device 4 for rais-
ing the rods which, in the embodiment of the figures, com-
prises a linear actuator bearing - at the lower end - a
magnet 4a, controlled by the actuator between a lowered
position and a raised position. The raising device 4 is
fixed to the crosspiece 5a of a portal 5 lying on the plane
3 of the structure 2.
[0012] The pick-up means further comprise a reduced
vertical passage 6 substantially aligned, plan view, with
the magnet 4a along a direction parallel to the longitudinal
direction for conveying the rods, described hereinafter,
and defined by the opposite lateral edges of two plates
7 arranged, with reference to figure 1, on the front side
of the loading plane 3, adjacent to each other at a given
distance. The opposite edges of the plates 7 in particular
have, starting from the bottom, a first oblique section fol-
lowed by a substantially vertical section, in such a manner
to define a reduced passage 6 substantially shaped to
form a capsized funnel. The distance between the two
plates 7 may be varied in order to adjust the width of the
reduced passage 6 depending on the diameter of the
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rods to be loaded, for reasons to be explained hereinafter.
[0013] The loading unit 1 is located in proximity to an
area for storing metal rods bundles B. For example, as
illustrated in figures 2 and 6, such storage zone is rep-
resented by a storage station 8 (also indicated with the
dashed line in figure 1) which is provided with several
compartments 8a which receive rod bundles B, different
from each other in terms of diameter and/or length of the
rods. Inside each compartment 8a, the rods lie on crib-
shaped metal sheet supports 8b, in such a manner to be
distributed thereon forming an upper extended surface,
to facilitate pick-up operations. The unit 1 faces an end
of the storage station 8, so as to be adjacent to an end
of the bundle of rods located beneath the magnet 4a.
The structure of the storage station 8 comprises a metal
framework mounted on wheels 8c (figure 2,6), in order
to allow the movement of the storage station 8 in the
direction indicated with X in figures 2,6, transversal with
respect to the length of the rods B borne by the storage
station. In such manner, the storage station 8 may be
moved to provide the pick-up magnet 4a with the desired
compartment 8a. The construction details of the storage
station 8 and the respective motor means for controlling
the movement of the storage station in direction X are
neither described nor illustrated herein, in that they may
be made in a known manner, and also with the aim of
simplifying and making the drawings more understand-
able. Obviously, the fixed structure of the unit and the
structure of the storage station are configured in such a
manner to avoid any interference therebetween during
the movements of the storage station towards direction
X. Furthermore, the storage station may also be mounted
on tracks instead of wheels.
[0014] As observable in figure 1, the plates 7 and the
raising device 4 are arranged on the loading plane 3 in
such a manner to project cantilevered with respect to the
structure 2 in such a manner to be arranged above a
compartment 8a of the storage station 8, with the direc-
tion of alignment between the raising device 4 and the
reduced passage 7 parallel to the extension direction of
the rods B in the storage station 8.
[0015] Also arranged on the loading plane 3 are means
for conveying metal rods B along their longitudinal direc-
tion. Such conveyor means are made up of two pairs of
rollers 9a,9b with substantially vertical rotation axis, de-
fining a passage 10 therebetween which identifies the
longitudinal direction for conveying the rods.
[0016] The pairs of rollers 9a,9b are preferably ar-
ranged in such a manner that the passage 10 is moved
laterally (on the right with reference to figures 1 and 2)
with respect to the reduced passage 6 and the raising
device 4.
[0017] As observable in figure 4, each pair of rollers
comprises motorized rollers 9a and a freely rotating roller
9b opposite thereto. In the illustrated example, the rollers
9a are actuated by the same chain system comprising a
chain 100 which is drawn by a driver crown 101 (driven
by a motor not shown in the drawings) and engages a

respective ring gear associated to the rollers 9a. The roll-
ers 9b are instead mounted rotating freely at the opposite
ends of a bracket 103 which is moveable in the direction
transversal to the conveying direction by means of an
actuator 105. It is thus possible to adjust the width of the
passage 10 to the diameter of the metal rods to be loaded.
As a matter of fact, as better described hereinafter, the
bracket 103 may be moved between an open position,
wherein the rollers 9b are moved away from the motor-
ized rollers 9a, and a closed position (shown in figure 4),
wherein rollers 9b are pushed towards rollers 9a, in such
a manner to cause the forward movement of the metal
rods interposed therebetween.
[0018] As better observable hereinafter, the move-
ment of the bracket 103 towards the closed position is
determined in an automatic manner by the electronic con-
trol of the unit, according to the method described here-
inafter in detail. In the closed condition, the actuator 105
exerts pressure sufficient to ensure that the rotation of
the rollers causes the forward movement of the metal
rods interposed therebetween.
[0019] Alternatively to the description outlined above,
the width of the passage 10 defined by the pairs of rollers
9a,9b may be controlled through the help of sensors
which measure the distance between the rollers of each
pair and transmit such information to the electronic
means for controlling the loading unit, which in turn, ac-
cording to such information, control the actuator 105, ad-
justing the width of the passage 10 to the requested val-
ue.
[0020] Furthermore, as observable from the figures,
all rollers have an upper portion having a tapered end.
The tapered upper portions of each pair of opposite roll-
ers 9a,9b thus defining a mouth for easier introduction
of the rods into the space comprised between the rollers
from above.
[0021] As mentioned previously, in the loading unit ac-
cording to the present invention the conveyor means are
adapted to simultaneously advance a plurality of rods
adjacent or superimposed with respect to each other and
offset with respect to each other lengthwise.
[0022] In the illustrated embodiment, this occurs by
laying the rods over each other inserting them from above
in the space defined between the opposite surfaces of
the pairs of rollers 9a,9b. As better described hereinafter
with reference to figure 5, the rollers 9a,9b may be actu-
ally used on most of their axial extension.
[0023] As mentioned previously, the loading unit rep-
resented in the figures further comprises transferring
means 11, which are mounted slidingly on the crosspiece
5a of the portal 5 and they serve to move the rods picked
up by the device 4 to the conveyor means 8. In the im-
plementation example illustrated in figure 2, the transfer-
ring means 11 comprise a gripper member 12 moveable
along the crosspiece 5a, above the plates 7 and the pairs
of rollers 9a,9b, between a position substantially aligned
(with reference to figure 2) with the reduced passage 6,
wherein the gripper member 12 is capable of engaging

3 4 



EP 2 172 287 A1

4

5

10

15

20

25

30

35

40

45

50

55

the rods picked up by the pick-up device 4, and a position
substantially aligned with the passage 10, wherein the
gripper member 12 unloads the rods between the rollers
9a,9b. The movement of the gripper member 12 is con-
trolled by an actuator 12a (figure 1) borne by the fixed
structure. The construction details of the gripper member
12 and the respective means for controlling the opening
and the closure of the jaws of the gripper member 12 are
neither described nor illustrated, in that they may be ob-
tained in any known manner and also with the aim of
simplifying the drawings and making them more under-
standable.
[0024] In the specific illustrated example, a pushing
element 13 is also arranged on the crosspiece 5a above
the longitudinal passage 10 and controls the vertical po-
sition of a pressing member 13’ made up of a freely ro-
tating roller, shaped having a reduced central section for
an improved engagement astride a rod, intended to push
the rods unloaded by the gripper member 12 downwards
into the passage 10, also so as to facilitate the mutual
nearing of the portions of the rod that are vertically su-
perimposed between the two pairs of rollers 9a,9b.
[0025] Now, following is the description of the opera-
tion of the loading unit 1.
[0026] The magnet 4a of the raising device 4 is lowered
until it comes to contact with the ends of the metal rods
B of the bundle that is in the compartment 8a positioned
beneath the magnet. The device 4 thus raises the magnet
4a, which drags the ends of one or more metal rods there-
with due to the magnetic effect. The power of the magnet
is adjusted according to the weight and/or diameter of
the single rods to be loaded.
[0027] It should be observed that alongside providing
for the movement indicated above which allows changing
the compartment 8a from which loading is carried out,
the storage station 8 also provides for the possibility of
carrying out small movements with respect to the magnet
4a, preferably by means of automatic control, so that the
latter may reach all the rods of the bundle as the latter is
progressively used.
[0028] In the return travel of the magnet 4a to its raised
position, the ends of the rods raised thereby are forced
to lie over each other to pass through the reduced pas-
sage 6, therefore only one rod remains attached to the
magnet and reaches the abovementioned raised position
while the other rods drop back into the bundle.
[0029] Thus, the gripper member 12 grips the end of
the raised rod and, moving along the crosspiece 5a, it
takes it above the longitudinal passage 10. In such po-
sition, the gripper member 12 frees the rod, which falls
into the longitudinal passage 10, between the rollers 9a,
9b, due to gravity. The roller 13’ serves to facilitate and
quicken the disengagement of the rod from the gripper
12 and simultaneously direct it into the passage 10.
[0030] When the first rod of the bundle is moved, the
rollers 9b are in the position away from the corresponding
rollers 9a. When such first rod is released by the gripper
member 12, the opening of the gripper is detected by the

electronic control means, which automatically activate
the actuator 105, to move rollers 9b against rollers 9a,
pressing the unloaded rod therebetween (such solution
is preferred, due to its simplicity, with respect to the
abovementioned alternative solution, which provides for
an active adjustment of the width of the passage accord-
ing to the signal of a sensor). The motorized rollers 9a
start rotating simultaneously in such a manner to imme-
diately move the end of the rod forward towards the down-
stream station associated to the loading unit, entirely pull-
ing out the rod itself from the bundle in the storage station
8.
[0031] The pick-up cycle is carried out a number of
times equivalent to the number of rods intended to be
loaded and transferred to the downstream station, while
the rollers 9a,9b continue rotating, without interruption,
until all the picked-up rods are transferred. The counting
of the rods picked-up and transferred to the conveyor
means is carried out for example according to the number
of times that a sensor arranged on the gripper member
12 detects the gripping of a rod. Preferably, the gripper
member 12 has a structure apt to engage one single rod
at a time so as to prevent errors of counting due to the
accidental gripping of a plurality of rods at once by the
magnetic means. However, the sensor may be posi-
tioned in any other manner, for example at the height of
the pick-up device or elsewhere.
[0032] Given that each rod is immediately moved for-
ward in the longitudinal direction as soon as it reaches
between the rollers 9a,9b, each rod that reaches between
the rollers is receded, and thus offset lengthwise, with
respect to the rod that had been unloaded earlier on be-
tween the rollers. Hence, as mentioned beforehand, the
conveyor means of the loading unit according to the in-
vention, which in the case of the illustrated example are
made up of the pairs of rollers 9a,9b, are adapted to si-
multaneously move a plurality of rods forward superim-
posed and offset lengthwise thereof. Given that each rod
is moved longitudinally forward as soon as it reaches the
area between the rollers, the unit acquires a considerable
loading capacity. As a matter of fact, no space is required
to gather the rods to be moved longitudinally forward to-
gether, and the rods may be removed and disentangled
from the bundle without requiring applying excessive
forces and without the risk of damaging the rods.
[0033] By adjusting the offset degree lengthwise be-
tween the rods fed by the rollers 9a,9b, as described in
detail hereinafter with reference to figure 5, it is possible
to control the force required to remove the rods from the
bundle and establish a superimposition condition of the
rods capable of allowing a simultaneous movement of
the largest number of rods possible. The loading opera-
tion may be carried out, in any case, always continuously,
regardless of the number of rods intended to be loaded.
[0034] In this manner, numerous groups of metal rods
may be transferred to the conveyor means, in that they
may be removed or disentangled from the bundle without
requiring applying excessive force and without the risk
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of damaging the rods.
[0035] Furthermore, as already described, in the load-
ing unit described above, the pick-up means and trans-
ferring means may continuously feed one rod after the
other to the conveyor means, even though one or more
previously fed rods are still being moved by the conveyor
means, thus without requiring providing any intermediate
gathering zones between the pick-up and transferring
means and the conveyor means.
[0036] Furthermore, as outlined above, it is clear that
given that the pick-up means, transferring means and
conveyor means operate continuously, idle times are re-
duced to the minimum and the loading operations are
much more efficient.
[0037] Figure 5 shows an operating diagram of the
conveyor rollers described previously. As observable
from such figure, as the single rods B’ are successively
arranged between the rollers, the rods, continuously
moving in the longitudinal direction, are partly superim-
posed on each other. Once the first rods are unloaded
by the rollers, the rods free a lower space of the passage
10 such space being immediately occupied by the rods
still engaged by the rollers moving downwards. In such
manner, the rods that move downwards in turn free an
upper space of the passage 10, into which further rods
may thus be fed by the gripper member 12. The down-
wards movement of the rods is facilitated by the helical
configuration provided for on each roller, as mentioned
previously.
[0038] The flow of rods that is formed in the passage
10 is thus characterised by a movement C provided by
a first component in longitudinal direction L and by a sec-
ond component in vertical direction V, from the top to-
wards the bottom.
[0039] The functionality of the conveyor means, for the
indicated purposes, depends on their specific design
characteristics which vary depending on the configura-
tion of such means. For example, in the embodiment of
the figures, the parameters to be taken into account are
the height of the rollers and the rotation velocity thereof.
[0040] The information outlined above clearly shows
how conveyor means described herein allow a better
management of the operating cycle of the loading unit.
In particular, the method of operating such conveyor
means allows transforming the conveying times into dis-
guised work cycle times and thus reduce the idle times
of the operating cycle of the loading unit.
[0041] Due to the indicated characteristics, the loading
unit described thus has a great versatility characteristic
and high loading capacity.
[0042] It is clear that embodiments wherein two or
more rods at a time are picked-up and transferred to the
conveyor means are in any case to be considered equiv-
alent to the preferred one, which has been up to here
described, and included within the scope of the present
invention. In such embodiments, the pick-up and trans-
ferring means, instead of taking single rods in succession
to the conveyor means, take to the latter a succession

of rod batches. Moreover, in the preferred embodiment
wherein the conveyor means are constituted by the op-
posed rollers, the rods of a batch that all together are
taken to the conveyor rollers, enter in any case one after
the other, in succession, within the interspace between
the two rollers, so that the latter make them all the same
to advance in the side-by-side, or superimposed, length-
wise offset arrangement, as in the embodiment shown
in the figures. In the case wherein the conveyor means
are constituted by conveyor belts or the like, conversely,
are the rod batches themselves, which are taken to the
conveyor means in succession, to advance in the side-
by-side, or superimposed, lengthwise offset arrange-
ment.
[0043] In the preferred embodiment described above
the conveyor means are made up of rollers with substan-
tially vertical rotation axis. However, it is also possible to
provide for conveyor means for the same purposes indi-
cated above which are made up of rollers with transverse
or substantially horizontal rotation axis, same case also
applying to conveyor means of any other type which are
however adapted for the simultaneous forward move-
ment of a plurality of rods partly arranged side-by-side
or superimposed with respect to each other along their
longitudinal direction. For example provided for may be
conveyor means made up of rotating belts.
[0044] Generally, the downstream station referred to
herein may not be the final station where the rods are
subjected to a determined operation, for example cutting.
As a matter of fact, such downstream station may be an
intermediate station, from which the rods are then trans-
ferred by any suitable means up to the subsequent ma-
chining step.
[0045] The electronic control means of the unit are pro-
grammed to control the various members part of the unit
according to a predefined logic. In particular the electron-
ic control means are adapted to receive signals coming
from the sensor for counting transferred rods and inter-
rupt the operation of at least one of said pick-up means
upon reaching a predetermined number of rods.
[0046] In a possible variant, used instead of the gripper
12, is a pushing device for the transverse transfer of the
raised rods up to the conveyor means, sliding them on a
support surface provided for such purpose.

Claims

1. A unit for automatically loading a predetermined
number of metal rods from a magazine, in which the
rods are arranged in a bundle, to a downstream sta-
tion, comprising:

- means (4, 12) for picking up a plurality of rods,
or portions thereof, from the bundle located at
the magazine,
- conveyor means (9a, 9b)for advancing the rods
along their longitudinal direction towards said
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downstream station,
- means for transferring the picked-up rods, or
portions thereof, one by one to said conveyor
means, and
- control means,

said unit being characterized in that said control
means are configured for controlling said pick-up and
transferring means to feed the rods one after the
other to the conveyor means (9a, 9b), so that in the
conveyor means each rod is made to advance along
its longitudinal direction in a side-by-side, or super-
imposed, lengthwise offset arrangement with re-
spect to one or more rods that have been previously
fed to said conveyor means and that are still being
moved thereby.

2. Unit according to claim 1, characterized in that it
comprises pick-up means (4, 4a) for picking up a
predetermined number of rods (B), or portions there-
of (B), from the bundle located at the magazine and
transferring means (11, 12), different from said pick-
up means (4, 4a), for transferring the picked-up rods
(B), or portions thereof, one by one to said conveyor
means (9a, 9b).

3. Unit according to claim 1 or claim 2, characterized
in that said conveyor means comprise at least one
pair of rollers (9a, 9b), of which at least one is mo-
torized, for longitudinally advancing the rods (B) or
portions thereof interposed therebetween, said rods
reciprocally superimposing or placing themselves in
a side-by-side arrangement along the opposed sur-
faces of said at least one pair of rollers.

4. Unit according to claim 3, characterized in that
each pair of rollers of said conveyor means includes
a motorized roller (9a) having a stationary axis and
a pressing roller (9b) carried by a movable support
(103) which is pushed towards the motorized roller.

5. Unit according to claim 3 or claim 4, characterized
in that said rollers (9a, 9b) have their rotation axes
arranged transversely with respect to a horizontal
plane.

6. Unit according to any of claims 3-5, characterized
in that at least one roller of said at least one pair of
rollers (9a, 9b) has a lateral surface with a helical
portion adapted to engage the rods interposed be-
tween the rollers so as to cause them to move close
to each other in a side-by-side or superimposed re-
lationship.

7. Unit according to any of claims 3-6, characterized
in that at least one roller of each pair of rollers (9a,
9b) has a tapered end portion for defining an inlet
mouth for the introduction of the rods within the space

between the rollers.

8. Unit according to any of the previous claims, char-
acterized in that it comprises an adjustable reduced
passage (6), at a fixed position, through which the
picked-up rods have to pass, so that only one rod at
a time can reach said transferring means.

9. Unit according to any of the previous claims, char-
acterized in that it comprises means for counting
the picked-up and/or transferred rods, or portions
thereof, which are operatively connected to said con-
trol means so that said control means interrupt the
operation of at least said picking-up means when a
predetermined number of rods is reached.

10. Unit according to any of the previous claims, char-
acterized in that said pick-up means comprise a
magnetic effect device (4a).

11. Unit according to any of the previous claims, char-
acterized in that said pick-up means (4, 4a) are
adapted to move vertically between a lowered posi-
tion and a raised position.

12. Unit according to any of claims 2-11, characterized
in that said transferring means comprise a gripper
member (12) which is adapted to move along a sub-
stantially horizontal direction, between a position in
which said gripper member grips the rod or portion
thereof that has been picked up by said pick-up
means, and an unloading position, over said con-
veyor means, in which said gripper member releases
said rod or portion thereof.

13. Unit according to any of claims 2-11, characterized
in that said transferring means comprise a pushing
member apt to push each rod in the transfer direction.

14. A method for automatically loading a predetermined
number of metal rods from a magazine, in which the
rods are arranged in a bundle, to a downstream sta-
tion,
comprising the steps of picking up a plurality of rods
(B), or portions thereof, from the bundle located at
the magazine, transferring the picked-up rods, or
portions thereof, one by one to said conveyor means
(9a, 9b) and advancing the rods by said conveyor
means (9a, 9b) along their longitudinal direction to-
wards said downstream station,
characterized in that the rods are fed to said con-
veyor means (9a, 9b) one after the other and in that
by means of said conveyor means (9a, 9b) each rod
is made to advance along its longitudinal direction
in a side-by-side or superimposed relationship, off-
set lengthwise, with respect to one or more rods that
have been previously fed to said conveyor means
and that are still being moved thereby.
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15. Method according to claim 14, characterized in that
the rods, or portions thereof, are picked up in a pre-
determined number from said bundle according to a
movement in a substantially vertical direction during
which they are caused to pass through a reduced
passage (6) and in that the rods (B) or portions there-
of that have been picked up are then transferred to
said conveyor means (9a, 9b) according to a move-
ment in a direction transverse to the longitudinal con-
veying direction.
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