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(54) Centering method and device for carrying out the same

(57)  In order to improve the centring of a piece (L)
on a loading area (60, 62) from which a loader (24) picks
it up to bend it with a press brake (22), the piece is moved

from a position in which it arrives in the area to a position
in which it has an orientation that is predefined in an ob-
ligatory manner.
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Description

[0001] The invention concerns a method for centring
pieces during the loading of the pieces (in particular metal
sheets) in a press brake. The invention also concerns a
centring device that carries out the method.

[0002] A press brake is formed by a punch that can
move vertically and that is forcibly inserted into a corre-
sponding matrix. See for example the presses in
GB784981 and EP0476092.

[0003] Fig. 1shows asystem forbending metal sheets.
The press is indicated with reference numeral 10, and a
metal sheet is taken with a robotic arm 12 from a loading
plane 14 and is transported above the matrix to then be
bent by the punch.

[0004] The metal sheets arrive on the plane 14 taken
by another robot or loader 16, that takes them from a
store 18 and prepares them in a sufficiently arranged
manner for the robot 12.

[0005] For cost reasons the robot 12 is "blind", i.e. it
takes for granted the position of the piece on the plane
14 and takes it as it is. If the piece on the plane 14 is in
the wrong position the bending will be faulty.

[0006] The positioning on the plane 14 can be im-
proved by using an optical piece recognition device, but
the costs increase dramatically.

[0007] Moreover, the first manipulation of the robot 16
generates errors and waste products since the piece re-
leased on the plane 14 can easily end up positioned with
errors.

[0008] The robot 12 is often equipped with suction
cups, and the matrix of the press has actuations or cali-
bration supports (very expensive) to reset a precise po-
sitioning. Since the suction cups operate well on suitable
surfaces, the small pieces (few cm in length) are bent
manually in the press, with great risks of personal injury.
[0009] The invention has the main purpose of solving
the problem of the imprecise positioning of the piece be-
fore taking it to the press.

[0010] The problem is solved by a method according
to claim 1.
[0011] The piece, which is usually an object of metal

sheet and often flat, is moved from the position in which
it arrives in the loading area to a position in which it has
anobligatory orientation, i.e. conditioned by external con-
straints. In the final position the piece has the optimal
orientation. Repositioning the piece in the loading area
ensures that the robot 12 arranges the piece in the press
with maximum precision, eliminating wastage. By equip-
ping the robot 12 with a suitable clamp, small pieces can
be bent, which remain perfectly oriented on the loading
area without requiring the usual (and very costly) calibra-
tion and repositioning means mounted in the press.
[0012] The repositioning in the loading area can be
obtained in many ways, for example, with a small manip-
ulator that negatively affects however the cost of the ma-
chine.

[0013] A more cost-effective and simple method is de-
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fined in claim 2, for which a shape coupling can be ex-
ploited between a reference element and the piece that
obtains positioning by contact.

[0014] The coming together of the piece and the ref-
erence element can be obtained by moving only one of
the two against the other, or both of them.

[0015] Itisadvantageous tooperate as definedinclaim
4, since for example a force applied on the piece along
its longer side ensures that it is more stable and more
precise in its positioning.

[0016] In order to obtain the method a positioning de-
vice can be manufactured according to claim 5: in which
an abutmentand/or mechanical lock is exploited between
reference means and the piece. The coming together of
the piece and the reference means is obtained by means
for displacing the piece and/or by the reference element.
[0017] The advantages of the invention shall become
clearer from the following description of a preferred em-
bodiment of a device, with reference to the attached
drawings, in which

Fig. 1 schematically shows a system for supplying
pieces to a press brake,

Fig. 2 shows a plan view of a system for supplying
pieces according to the invention,

Fig. 3 shows a side view of a loading plane of the
system of fig. 2,

Fig. 4 shows a plan view of the loading plane of fig. 3.

[0018] In the system of fig. 2 the work stations reflect
the general scheme of fig. 1. The pieces to be bent are
loaded manually in a rough sorting station 30, then a
manipulator 26 moves them on to a second station or
centring and/or positioning device 60, and finally a robot
24 picks up the pieces and introduces them into a press
22.

[0019] The device 60 comprises (see also figs. 3 and
4) a plane or table 62 on which, guided linearly by side
guides 66, a mobile transversal slider 64, for example a
rod can slide. The slider 64 is actuated in a controlled
manner by motor means, not shown, to move in two di-
rections (arrow W). The slider 64 is equipped, at the bot-
tom, with a brush or bristles or rigid or semi-rigid filaments
70 (or other material that can create friction) that are ca-
pable of sliding over the plane 62.

[0020] The plane 62, in plan view, has a recess 68 to
promote the coming closer of the robot 24.

[0021] Fig 4 also shows a fixed plate RF on the plane
62 and, in the broken line, a flat piece L is shown as it
arrives on the plane 62 deposited by the manipulator 26.
The plate RF is countershaped with respect to the piece
L.

[0022] During operation, the device 60 operates as fol-
lows. The slider 64 is taken above the recess 68, then
the robot 26 arranges a piece L (in the broken line) in
front of it. Then the slider 64 is actuated in the opposite
direction so that the brush 70 drags, like a rake (arrow
F), the piece L against the reference RF.



3 EP 2 484 460 A1 4

[0023] Once contact has occurred, thanks to the re-
spective matching shapes, the piece L takes up, on the
plane 62, a desired position/orientation defined by the
reference RF. Now the robot 24 can pick up the piece L,
which is precisely in a predefined position (for example
in coordinates x,y). The cycle starts again by bringing the
slider 64 back above the recess 68. The reference RF
can be replaced or assisted by other types of references
fixed on the plane 62. For example as reference means
one or more pins or rods or shafts 74, fitted vertically into
holes 72 obtained on the plane 62, can be used. The
piece L rests on the pins 74, for example at the vertices
of its section. The holes 72 can also be used as screwing
points for the plate RF. It should be understood how easy
it is to simply and quickly configure these reference
means on the plane 62, since it is sufficient to change
the position of the abutments.

[0024] In the case of non flat pieces L and/or pieces
that project in depth, one or more templates located on
the plane 62 can be used as reference means. For ex-
ample, the templates can be a negative match of all or
part of the shape of the piece, so as to house it and centre
it precisely.

[0025] Optionally, even the pre-loading station 30 can
be improved. On a rotary table 32, loading areas 34 are
foreseen that end up in turn below the manipulator 26
making the table 32 rotate. These areas 34, or in general
the surface of the table 32, can comprise one or more
pins or shafts (not shown) fitted vertically into holes ob-
tained on the bottom of the area 34 or of the table 32.
The function of these pins or rods or shafts is analogous
to that of the pins 74, with the same advantages in terms
of ease of preparation of the machine and centring of the
pieces. Moreover, the manual loading into the station 30
is facilitated, since the worker only needs to fit the pieces
between the pins, usually according to a single possible
way.

[0026] The table 32 can be replaced with a lane from
which the manipulator 26, moving, takes the pieces from
piles in rows.

Claims

1. Method for positioning a piece (L) on a loading area
(60, 62) from which a loader (24) picks it up to bend
it with a press brake (22), wherein the piece is moved
from a position in which it arrives in the area to a
position in which it has an orientation that is prede-
fined in an obligatory manner.

2. Method according to claim 1, wherein the orientation
of the piece is conditioned making the piece meet
with a reference element (RF) that positions the
piece through abutment and/or mechanical stop.

3. Method according to claim 2, wherein the piece is
pushed against the reference element (RF) and/or
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10.

11.

12.

13.

14.

the reference element (RF) is pushed towards the
piece.

Method according to claim 3, wherein the piece and
the reference element (RF) are placed in contact
along the larger side of the piece.

Device (60) for positioning a piece on a loading area
(62) from which a loader (24) picks it up to bend it
with a press brake (22), comprising

- reference means (RF) that are suitable for po-
sitioning the piece through abutment and/or me-
chanical locking;

- means (64, 70) for making the piece meet with
the reference element.

Device according to claim 5, wherein the reference
means (RF) comprise one or more pins (74) located
in the loading area (62).

Device according to claim 5 or 6, wherein the loading
area comprises a plane having a plurality of holes or
seats (72) with/on which to fix the reference means
(RF).

Device according to claim 5 or 6 or 7, wherein the
reference means comprise one or more templates
(RF) located in the loading area (62).

Device according to any one of claims 5 to 8, wherein
the reference means comprise one or more shaped
slabs (RF) arranged flat in the loading area (62).

Device according to any one of claims 5to 9, wherein
the meeting means comprise a mobile member (64)
suitable for taking the piece towards the reference
means (RF).

Device according to claim 10, wherein the mobile
member (64) comprises one brush (70).

Device according to claim 10 or 11, wherein the mo-
bile member (64) comprises a material that is capa-
ble of creating friction on the piece.

Device according to any one of claims 5 to 12, as-
sociated with a pre-loading station (30) from which
the pieces placed in the loading area (62) arrive, the
pre-loading station (30) comprising vertical referenc-
es between which to stack pieces, the vertical refer-
ences being arranged so as to trap the piece through
mechanical interference.

Device according to claim 13, wherein the vertical
references comprise pins or rods that can be fixed
in holes (34) present on a surface of the pre-loading
station (30).
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