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(54) SYSTEM AND METHOD FOR TRANSPORTING WORKPIECES IN FORMING MACHINES

(57) The present invention relates to a system and
method for transporting workpieces in forming machines.
The system comprises a main carriage (1) and a gripping
device (3) configured for gripping a workpiece (P) and
attached to the main carriage (1). The gripping device
(3) comprises a clamp (31) for gripping the workpiece
(P), and a clamp actuator (32) for causing the movement
of the clamp (31) so that said clamp (31) closes and/or

opens for gripping and/or releasing the workpiece (P).
The system comprises a main actuator (2) for linearly
displacing the main carriage (1), and a control device
configured for acting on both actuators (2, 32) to cause
the linear displacement (70) of the main carriage (1) and
the movement of the clamp (31) to be generated in a
coordinated manner, depending on the diameter of the
workpiece (P).
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Description

TECHNICAL FIELD

[0001] The present invention relates to systems and
methods for transporting workpieces in forming ma-
chines.

PRIOR ART

[0002] During workpiece transformation processes
carried out in forming machines, the workpieces are gen-
erally transported between different stations of the ma-
chine by means of a suitable transport system. As a gen-
eral rule, the system used comprises a gripping device
with at least one clamp configured for gripping the work-
pieces to be transported and an actuator to cause the
clamp to grip or release said workpiece.
[0003] Patent document US6435336B1 discloses a
system of this type. Each clamp comprises two opposing
arms rotating in opposite directions simultaneously for
gripping or releasing the workpiece. If the diameter of the
workpiece to be transported is to be modified, at least
the arms of the clamp are replaced with other arms con-
figured for the new diameter.

DISCLOSURE OF THE INVENTION

[0004] The object of the invention is to provide a trans-
port system and method, as defined in the claims.
[0005] A first aspect of the invention relates to a trans-
port system which is configured for transporting work-
pieces in forming machines, and comprising at least one
gripping assembly with a main carriage and a gripping
device which is configured for gripping a workpiece and
is attached to the main carriage.
[0006] The gripping device comprises at least one
clamp configured for gripping or releasing the workpiece,
and a clamp actuator configured for causing the move-
ment of the clamp so that said clamp closes and/or opens
for gripping and/or releasing a workpiece.
[0007] The gripping assembly comprises a main actu-
ator configured for causing linear displacement of the
main carriage from a standby position opposite a work
station of the forming machine to said work station and
vice versa, and the system comprises a control device
which is configured for acting on both actuators to cause
the linear displacement of the main carriage and the
movement of the clamp so that said clamp closes and/or
opens for gripping and/or releasing a workpiece to be
generated in a coordinated manner, depending on the
diameter of the workpiece to be transported.
[0008] It is therefore possible to adapt the necessary
movements of the different elements of the system de-
pending on the diameter of the workpiece to be trans-
ported in an automatic manner, where workpieces of dif-
ferent diameters can be transported with one and the
same gripping device in a simple and automatic manner.

[0009] A second aspect of the invention relates to a
method for transporting workpieces in forming machines
by means of a system comprising at least one gripping
assembly with a main carriage and a gripping device con-
figured for gripping a workpiece and attached to the main
carriage, the gripping device comprising at least one
clamp configured for gripping or releasing the workpiece,
and a clamp actuator configured for causing the move-
ment of the clamp so that said clamp closes and/or opens
for gripping and/or releasing a workpiece, and the clamp
comprising two opposing arms between which the work-
piece is gripped.
[0010] In order to transport a workpiece, linear dis-
placement of the main carriage from a standby position
opposite a work station of the forming machine to said
work station and/or vice versa, generated by means of a
main actuator, is controlled, and both actuators are acted
on to cause the linear displacement of the main carriage
and the movement of the clamp so that said clamp closes
and/or opens for gripping and/or releasing a workpiece
to be generated in a coordinated manner, depending on
the diameter of the workpiece to be transported. There-
fore, the advantages discussed for the first aspect of the
invention are also obtained with the method.
[0011] These and other advantages and features of
the invention will become evident in view of the drawings
and detailed description of the invention.

DESCRIPTION OF THE DRAWINGS

[0012]

Figure 1 shows a perspective view of an embodiment
of the system of the invention.

Figure 2 shows a perspective view of a gripping as-
sembly of the system of Figure 1.

Figure 3 shows a gripping device of the gripping as-
sembly of Figure 2 (without the clamp actuator).

Figure 4 shows the clamp of the gripping device of
Figure 3.

Figure 5 shows a linear entry/exit path of a clamp of
the gripping assembly of Figure 2 on the workpiece.

Figure 6 shows an arm of a clamp of the gripping
assembly of Figure 2.

Figure 7 shows an arm of a clamp of another em-
bodiment of the gripping assembly with a compen-
sation element.

DETAILED DISCLOSURE OF THE INVENTION

[0013] A first aspect of the invention relates to a trans-
port system 100 like the one shown by way of example
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in Figure 1 for transporting workpieces P in forming ma-
chines from one work station ST to another, such as at
least one press where the workpiece P is formed by
means of the dies of said press.
[0014] The system 100 comprises at least one gripping
assembly 101 which is configured for being linearly dis-
placed in a transport direction 90, parallel to the work
stations ST, for being arranged opposite one work station
ST or another. The workpieces P can thereby be trans-
ported between the different work stations ST. The sys-
tem 100 comprises a frame 103, and the gripping assem-
bly 101 is associated with the frame 103 with freedom of
displacement at least in the transport direction 90.
[0015] A system 100 may comprise as many gripping
assemblies 101 as required (six in the example of Figure
1), and in the event of comprising a plurality of such as-
semblies, preferably all of them move integrally in said
transport direction 90.
[0016] A gripping assembly 101 comprises at least one
main carriage 1 and a gripping device 3 attached to the
main carriage 1, as shown by way of example in Figure 2.
[0017] As shown in Figure 3, the gripping device 3 is
configured for gripping the workpiece P to be transported,
and to that end it comprises at least one clamp 31 con-
figured for enabling the gripping of said workpiece P. As
shown in Figure 4, the clamp 31 comprises two opposing
arms 311 between which the workpiece P is gripped, and
the gripping assembly 101 further comprises a clamp ac-
tuator 32 to cause the clamp 31 to open or close in order
to release or grip a workpiece P. Preferably, the arms
311 move simultaneously and in opposite directions
when the clamp 31 opens and closes.
[0018] The main carriage 1 is configured for moving
the gripping device 3 closer to or farther away from the
corresponding work station ST. For example, once the
gripping assembly 101 is arranged opposite the work sta-
tion ST comprising a workpiece P to be gripped in order
to transport it to another work station ST, displacement
of the main carriage 1 towards said work station ST is
caused so that the gripping device 3 can grip said work-
piece P, and then the backward movement of said grip-
ping device 3 is caused so that the gripping assembly
101 is subsequently displaced in the transport direction
90 in order to place it opposite another different work
station ST, if required.
[0019] The main carriage 1 is configured for being lin-
early displaced in a linear displacement direction 70
transverse to the transport direction 90 to move the grip-
ping device 3 closer to or farther away from the corre-
sponding work station ST. The gripping assembly 101
comprises a main actuator 2 configured for causing said
linear displacement of the main carriage 1.
[0020] Preferably, the gripping device 3 comprises an
auxiliary carriage 30 attached to the main carriage 1 with
freedom of displacement, the direction of said linear dis-
placement corresponding with the linear displacement
direction 70 of the main carriage 1. The clamp actuator
32 simultaneously causes the relative linear displace-

ment in the linear displacement direction 70 of the aux-
iliary carriage 30 with respect to the main carriage 1, and
the opening or closing of the clamp 31 (opening in a dis-
placement direction of the auxiliary carriage 30 and clos-
ing in the opposite direction).
[0021] The arms 311 of the clamp 31 are suitable for
rotating with respect to a rotation shaft for opening/clos-
ing, and said rotation shaft is fixed to the main carriage
1. One of the ends of the arms 311 is suitable for gripping
the workpiece P, whereas the other end is associated
with the auxiliary carriage 30 and is displaced when said
auxiliary carriage 30 is displaced with respect to the main
carriage 1, causing the rotation of the arms 311 with re-
spect to the rotation shaft fixed to the main carriage 1
(which is between both ends of the arms 311).
[0022] The system 100 comprises a control device (not
depicted in the drawings) which is configured for acting
on both actuators 2 and 32 to cause the linear displace-
ment of the main carriage 1 and the movement of the
gripping device 3 (relative linear displacement in the lin-
ear displacement direction 70 of the auxiliary carriage 30
with respect to the main carriage 1, and opening or clos-
ing of the clamp 31) to be generated in a coordinated
manner, depending on at least the diameter of the work-
piece P to be gripped or released.
[0023] Therefore, as a result of the displace-
ments/movements of the main carriage 1 and of the grip-
ping device 3 having been made independent of one an-
other and of the fact that the movements of both are per-
formed in a controlled and coordinated manner, it is pos-
sible to securely grip and release workpieces P having
different diameters, since that coordination takes the di-
ameter of the workpiece P into account in each case.
Furthermore, this coordination is performed in an auto-
matic manner based on knowing the diameter of the
workpiece P, thereby making the user’s job easier be-
cause it is possible to dispense with performing manual
adjustments every time the diameter of the workpiece P
changes, which would entail a minimum time required
for making said change and the need for an expert user
to be able to do it. For example, the coordination allows
moving the gripping device 3 closer to the workpiece P
to a greater or lesser extent in order to grip it, closing the
workpiece P to a greater or lesser extent in order to adjust
it to the corresponding diameter, and even regulating
when the clamp 31 starts to close in order for it to come
into contact with the workpiece P with a required path
(this final aspect is described in detail below).
[0024] In the system 100 of the invention, one and the
same clamp 31 is configured for being able to transport
workpieces P with a diameter comprised within a given
range as a result of the adjustment allowed by the coor-
dination, and if workpieces P with a diameter outside said
range are to be transported, the clamp 31 must be re-
placed with another suitable clamp 31 for the new diam-
eter or range of diameters (in the prior art the change
would be necessary provided that the diameter changes).
However, even in this case the adjustment to the new

3 4 



EP 3 524 371 A1

4

5

10

15

20

25

30

35

40

45

50

55

diameter with the new clamp 31 would also be done in
an automatic manner, without wasting any time and with-
out the need for an expert user, by means of the coordi-
nation of the different elements as discussed, and it would
simply require a change of clamps 31 for a new range of
diameters (or gripping device 3 or gripping assembly
101), but without requiring the additional adjustments
necessary in the prior art.
[0025] To generate the coordination between the dis-
placements/movements of the main carriage 1 and of the
gripping device 3, the control device is configured for
being able to furthermore take into account the cycle of
the actuators 2 and 32 of the gripping assembly 101 (the
running and stopping of each of the elements associated
with said actuators 2 and 32), which allows adjusting the
path T of the clamp 31 (path T depicted in Figure 5 by
way of example and described in detail below). To that
end, the control device is furthermore preferably config-
ured for considering the stroke of the main carriage 1 in
its linear displacement. Therefore, by knowing the cycle
of the actuators 2 and 32 (running and stopping times)
and the stroke of the main carriage 1, the path T can be
adjusted to whatever may be required.
[0026] Preferably, this data is entered by the user by
means of a user interface not depicted in the drawings,
thereby defining the desired path T. The control device
is communicated with the user interface and is configured
for causing said path T considering said parameters en-
tered by the user, in addition to the diameter of the work-
piece P. Depending on the diameter of said workpiece
P, which is preferably also entered by the user, and on
the rest of the parameters, the control device adjusts said
path T.
[0027] Preferably, the control device is furthermore
configured for also considering the dimensions of the
arms 311 of the clamp 31 of the gripping device 3 since
for different lengths of arms 311, for example, the dis-
placement of the arms 311 for correctly gripping the work-
piece P will vary, and the degree of opening required for
said arms 311 (opening stroke for opening the arms 311
with respect to the workpiece P arranged between them)
will also vary. These parameters are also preferably en-
tered by the user.
[0028] Preferably, the control device is furthermore
configured for taking into account the press cycle. A press
cycle is defined by the stroke of the press. The press can
transition from its open position to its closed position and
back to its open position, this complete displacement be-
ing understood as a press cycle (a 360° movement).
Therefore, the press is in the uppermost position possible
(open press) when its stroke is preferably at 0° or 360°
of its cycle, and it is in the lowermost position possible
(press closed) when its stroke is preferably at 180°. The
press cycle is considered for establishing when the main
carriage 1 and the clamp 31 can be displaced in order to
prevent one of them from interfering with the press itself
during the displacement of said press, knowing that they
may interfere with the press when said press is at 180°

or close to 180° of the stroke of a cycle. A range of said
press cycle in which said displacements are allowed can
thereby be established, because it is assured that they
do not interfere with the press in said range, said range
being the information that is considered for performing
the control (the starting and end points of the range). This
data can furthermore be entered by a user (preferably in
the form of degrees of the press cycle).
[0029] The control of the cycle of the actuators 2 and
32 is performed within the range allowed for the press
cycle so that the movement of the main carriage 1 and
of the clamps 31 does not interfere with the press, the
moment within said range in which both the main carriage
1 and the clamp 31 have to start moving and have to stop
being defined, the path T being a result of said times.
This running and stopping of the main carriage 1 and of
the clamp 31 are thereby associated with the press cycle,
the degrees of the press at which they must occur being
indicated. This data can be entered by a user, depending
on the path T that may be required.
[0030] Based on the parameters taken into account, in
each case, the control device is configured for controlling
a plurality of parameters and/or variables relating to both
the main carriage 1 and the clamp 31 such as at least
the speed of the displacement of the main carriage 1 and
of the movement of the clamp 31, the acceleration of both
movements, and, as discussed, the start time and end
time of each of said movements (they are related to the
press cycle and the cycle of the main carriage 1 and of
the gripping device 3). In a preferred embodiment, the
control device is configured for performing said control,
considering the following parameters:

- the diameter of the workpiece P,
- the stroke of the main carriage 1 in its linear displace-

ment,
- the dimensions of the arms 311 of the clamp 31 of

the gripping device 3, since for different lengths of
arms 311, for example, the displacement of the arms
311 for correctly gripping the workpiece P will vary,

- the degree of opening of said arms 311 (opening
stroke of the arms 311 with respect to the workpiece
P arranged between them),

- the press cycle, and
- the cycle of the actuators 2 and 32 of the gripping

assembly 101.

[0031] Furthermore, the force with which the work-
piece P is to be gripped, and even the rate of the press
(cycles/min), may also be taken into account.
[0032] To control the displacements of the main car-
riage 1 and of the gripping device 3, the control device
is configured for determining first of all what is the final
position of both the main carriage 1 and of the clamp 31
depending on the corresponding parameters, and fur-
thermore taking said final position into account, it per-
forms the control of the speeds and accelerations of the
movements of the main carriage 1 and of the gripping
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device 3. For example, the closing or opening force of
the clamp 31 can thereby be adjusted as desired in a
simple, secure and controlled manner, and the entry or
exit path T of the clamp 31 with respect to the workpiece
P (of the arms 311) can be adjusted as may be required.
For example, the clamp 31 may be required to enter or
exit following a transverse path T with respect to the work-
piece P (path T depicted by way of example in Figure 5,
where point O is the point of contact with the workpiece
P), such that it is assured that the workpiece P will be
kept in the desired position when it is released (the clamp
31 does not move the workpiece P when it releases it
due to its path T), and that the workpiece P will be gripped
correctly when gripping thereof is required (preventing
the clamp 31 from coming into undesired contact with
the workpiece P when it closes, moving it, which could
lead to it not being correctly gripped later), with the center
of the workpiece P always being kept in the same position
in each of the work stations ST, regardless of the diam-
eter of said workpiece P (usually in the center of the die),
as a result of said coordination.
[0033] These parameters (and variables) are known
by the system 100 either because they are manufacturing
measurements or because a user has entered them (as
discussed), where it is enough for the control device to
simply make geometric and/or time calculations consid-
ering these parameters, in order to adapt the actions of
the actuators 2 and 32 to the requirements, the system
100 thereby being easy to put into practice.
[0034] The system 100 further comprises a user inter-
face communicated with the control device, as discussed
above, through which a user can enter the different pa-
rameters, such as the diameter of the workpiece P to be
transported. The control device is configured for deter-
mining that the diameter of the workpiece P to be con-
sidered is the diameter entered by the user and for per-
forming the required coordination taking into account said
diameter entered by the user.
[0035] This allows making the system 100 easier and
simpler, since no additional device is required for detect-
ing the diameter of the workpiece P to be transported,
which could make said device more costly and more com-
plex. Through the user interface, the user could further-
more enter additional information, such as, for example,
the information necessary for determining the entry or
exit path of the required workpiece P, the force required
on the workpiece P when gripping it, and/or the dimen-
sions of a new clamp 31. The control device is configured
for considering this information accordingly, and for con-
sidering it in the calculation performed for coordinating
the actions of the actuators 2 and 32 (as discussed).
[0036] Through the user interface, the user could fur-
thermore enter the dimensions of a new clamp 31 in the
event that an existing clamp 31 is replaced with another
one (or the reference of the clamp 31 can simply be in-
dicated in the event that the dimensions of the possible
clamps were previously stored in the system 100).
[0037] The arms 311 of the clamp 31 may comprise

different configurations depending on the workpiece P to
be gripped and/or on how this workpiece P is to be
gripped (with two, three or four gripping points). In the
system 100 preferably one of the arms 311 comprises a
substantially V-shaped surface 311a for coming into con-
tact with the workpiece P at two points, as shown in Figure
6, for example, and the other arm 311 comprises a com-
pensation element 33 attached to the main body 311b of
the arm 311 (shown by way of example in Figure 7) with
rotational freedom. Said compensation element 33 is ar-
ranged opposite the surface 311a of the other arm 311
of the clamp 31, and comprises a substantially V-shaped
surface which is opposite the surface 311a of the other
arm 311. The workpiece P is therefore gripped between
both arms 311 by two substantially V-shaped surfaces,
with four gripping points being obtained. However, if the
workpiece P has irregularities on its outer surface, which
is the norm, said irregularities would mean that there are
not four gripping points, with the grip being less firm than
what is sought. The presence of the compensation ele-
ment 33 with rotational freedom with respect to a rotation
shaft 33a fixed to the main body 311b of the correspond-
ing arm 311 seeks to counteract this effect, since said
rotation allows adjusting it so that the four gripping points
required in this case can be obtained, thereby assuring
a firm grip on the workpiece P despite the irregularities
it may have (the compensation element 33 adapts to the
irregularities). The compensation element 33 is prefera-
bly attached to the corresponding arm 311 by its vertex,
with freedom of rotation on said vertex, and it is arranged
such that it can rotate with respect to said arm 311.
[0038] As discussed above, a system 100 may com-
prise as many gripping assemblies 101 as needed. In
the event that a system 100 comprises a plurality of grip-
ping assemblies 101, the control device is configured for
controlling the respective actuators 2 and 32 of each grip-
ping assembly 101 independently (linear displacements
perpendicular to the transport direction 90), depending
on the needs and/or requirements of each gripping as-
sembly 101.
[0039] The system 100 comprises at least one guide
rail 111 for each gripping assembly 101, preferably two
guide rails 111 for each gripping assembly 101. The guide
rail 111 extends in the linear displacement direction 70,
and the main carriage 1 of a gripping assembly 101 is
associated with the corresponding guide rail 111, such
that said guide rail 111 serves as a guide for the linear
displacement of said main carriage 1 in the linear dis-
placement direction 70.
[0040] Preferably, the system 100 comprises a plat-
form 102 attached to the frame 103 with freedom of dis-
placement in the transport direction 90. In some embod-
iments, the guide rail 111 is fixed to the platform 102 of
the system 100. In other embodiments, each gripping
assembly 101 comprises a support 110 fixed to the plat-
form 102, and the corresponding guide rail 111 is fixed
to said support 110, as shown in Figure 2 for example.
In these latter embodiments, the actuator 2 is preferably
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secured to said support 110.
[0041] Arranging a support 110 allows readily replac-
ing one gripping assembly 101 with another since it is
enough to simply release the corresponding support 110
from the platform 102 and fix a new support 110 to said
platform 102 (the new support 110 belonging to a new
gripping assembly 101). In the absence of a support 110,
the guide rail 111 would be fixed directly to the platform
102, and in the event of having to replace the gripping
assembly 101, it would be more complex since the main
carriage 1 would at least have to be released from said
guide rail 111.
[0042] Preferably, in any of the embodiments, the main
actuator 2 comprises a servomotor and the clamp actu-
ator 32 comprises another servomotor.
[0043] A second aspect of the invention relates to a
method for transporting workpieces P in forming ma-
chines, from one work station ST to another work station
ST of said machine, by means of a system 100 like the
one in the first aspect of the invention. Said system 100
comprises at least one gripping assembly 101 with a main
carriage 1 and a gripping device 3 configured for gripping
a workpiece P and attached to the main carriage 1, the
gripping device 3 comprising at least one clamp 31 con-
figured for gripping or releasing the workpiece P, and a
clamp actuator 32 configured for causing the movement
of the clamp 31 so that said clamp 31 closes and/or opens
for gripping and/or releasing a workpiece P. The clamp
31 comprises two opposing arms 311 between which the
workpiece P is gripped, when required.
[0044] In the method, in order to transport a workpiece
P linear displacement 70 of the main carriage 1 from a
standby position opposite a work station ST of the forming
machine to said work station ST and/or vice versa, gen-
erated by means of the main actuator 2, is controlled,
and both actuators 2 and 32 are acted on to cause the
linear displacement 70 of the main carriage 1 and the
movement of the clamp 31 so that said clamp 31 closes
and/or opens for gripping and/or releasing a workpiece
P to be generated in a coordinated manner, depending
on the diameter of the workpiece P to be transported.
The advantages discussed above for the first aspect of
the invention are thereby obtained.
[0045] For the coordination, a plurality of variables re-
lating to the main carriage 1 and the clamp 31 are con-
trolled, such as, for example, the speed of the displace-
ment of the main carriage 1 and of the movement of the
clamp 31, and the acceleration of both movements,
based at least on the diameter of the workpiece P to be
transported, considering a plurality of parameters (as dis-
cussed for the first aspect of the invention).
[0046] In a preferred embodiment, as also discussed
for the preferred embodiment of the first aspect of the
invention, to perform the mentioned control, and there-
fore to carry out the coordination, in addition to the diam-
eter of the workpiece P to be transported at least the
following are taken into account:

- the stroke of the main carriage 1 in its linear displace-
ment 70,

- the dimensions of the arms 311 of the clamp 31 of
the gripping device 3, since for different lengths of
arms 311, for example, the displacement of the arms
311 for correctly gripping the workpiece P will vary,

- the degree of opening of said arms 311 (opening
stroke of the arms 311 with respect to the workpiece
P arranged between them), and

- the cycle of the press, and
- the cycle of the main carriage 1 and of the gripping

device 3.

[0047] Furthermore, the force with which the work-
piece P is to be gripped, and even the rate of the press
(cycles/min), may also be taken into account.
[0048] These parameters and/or variables can be en-
tered in the system 100 by the user in order to be con-
sidered by the control device (some may be imposed ex-
works).
[0049] Preferably, the gripping device 3 comprises an
auxiliary carriage 30 attached to the main carriage 1 with
linear displacement freedom, the direction of said linear
displacement corresponding with the linear displacement
direction 70 of the main carriage 1. The linear displace-
ment of said auxiliary carriage 30 and the displacement
of the arms 311 with respect to said auxiliary carriage 30
are generated with one and the same actuation of the
clamp actuator 32, i.e., when the clamp actuator 32 caus-
es the movement of the gripping device 3, the auxiliary
carriage 30 is simultaneously displaced with respect to
the main carriage 1, and the clamp 31 opens or closes.
[0050] In the event that the system 100 comprises a
plurality of gripping assemblies 101, with each gripping
assembly 101 comprising at least one main carriage 1
and an associated gripping device 3, the method is fur-
thermore suitable for controlling the displacements
caused by the respective actuators 2 and 32 independ-
ently, depending on the needs and/or requirements of
each gripping assembly 101.
[0051] All the features described in relation to the sys-
tem 100 of the first aspect of the invention are understood
as also having been described for the method of the sec-
ond aspect of the invention, in any of its configurations
and/or embodiments.

Claims

1. Transport system for transporting workpieces in
forming machines, comprising at least one gripping
assembly (101) comprising a main carriage (1) and
a gripping device (3) configured for gripping at least
one workpiece (P) and attached to the main carriage
(1), the gripping device (3) comprising at least one
clamp (31) configured for gripping or releasing the
workpiece (P) and a clamp actuator (32) configured
for causing the movement of the clamp (31) so that
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said clamp (31) closes and/or opens for gripping
and/or releasing a workpiece (P), the clamp (31)
comprising two opposing arms (311) between which
the workpiece (P) is gripped, characterised in that
the gripping assembly (101) comprises a main actu-
ator (2) configured for causing linear displacement
of the main carriage (1) in a given linear displacement
direction (70), from a standby position opposite a
work station (ST) of the forming machine to said work
station (ST) and vice versa, the system (100) com-
prising a control device which is configured for acting
on both actuators (2, 32) of the gripping assembly
(101) to cause the linear displacement of the main
carriage (1) and the movement of the clamp (31) so
that said clamp (31) closes and/or opens for gripping
and/or releasing a workpiece (P) to be generated in
a coordinated manner, depending on the diameter
of the workpiece (P) to be transported.

2. Transport system according to claim 1, wherein to
generate said coordination, the control device is con-
figured for controlling at least the speed of the dis-
placement of the main carriage (1) and of the move-
ment of the clamp (31), the acceleration of both
movements, the start time and end time of each of
said movements, and the position of the main car-
riage (1) and of the arms (311) of the clamp (31).

3. Transport system according to claim 2, wherein to
perform the coordination the control device is con-
figured for considering, in addition to the diameter of
the workpiece (P) to be transported, the cycle of the
actuators (2, 32) of the gripping assembly (101), the
stroke of the main carriage (1) in its linear displace-
ment, the dimensions of the arms (311) of the clamp
(31) of the gripping device (3), and the degree of
opening of said arms (311).

4. Transport system according to claim 3, wherein to
perform the coordination the control device is con-
figured for furthermore considering the cycle of the
forming machine, said control device being config-
ured for controlling the cycle of the actuators (2, 3)
of the gripping assembly (101) depending on the cy-
cle of the forming machine, and preferably the rate
of said forming machine.

5. Transport system according to any of claims 1 to 4,
comprising a user interface communicated with the
control device, through which a user can enter the
parameters considered by the control device to per-
form the coordination, including the parameter rela-
tive to the diameter of the workpiece (P).

6. Transport system according to any of claims 1 to 5,
comprising a compensation element (33) attached
to a main body (311b) of at least one of said arms
(311) with rotational freedom, such that it is opposite

the other arm (311), the compensation element (33)
comprising a substantially V-shaped contact sur-
face, which is opposite the other arm (311), said com-
pensation element (33) being attached to the corre-
sponding arm (311) such that it has rotational free-
dom with respect to the vertex of the substantially V-
shaped contact surface.

7. Transport system according to any of claims 1 to 6,
wherein a main carriage (1) and an associated ad-
justing device (3) form a gripping assembly (101),
the system (100) comprising a plurality of gripping
assemblies (101) and the control device being con-
figured for controlling the respective actuators (2, 32)
of each of them independently, depending on the
needs and/or requirements of each gripping assem-
bly (101).

8. Transport system according to any of claims 1 to 7,
wherein the gripping device (3) comprises an auxil-
iary carriage (30) attached to the main carriage (1)
with linear displacement freedom, said linear dis-
placement being parallel to the linear displacement
caused by the main actuator (2), the clamp actuator
(32) being configured for causing the linear displace-
ment of said auxiliary carriage (30) and the clamp
(31) being attached to said auxiliary carriage (30)
with rotational freedom such that said clamp (31) ro-
tates, opening or closing, when the auxiliary carriage
(30) is displaced with respect to the main carriage (1).

9. Transport system according to any of claims 1 to 8,
comprising a stationary frame (103), a platform (102)
attached to the frame (103) with freedom of displace-
ment in a transport direction (90) transverse to the
linear displacement direction (70) of the main car-
riage (1), and at least one guide rail (111)for each
gripping assembly (101), the guide rail (111) being
fixed to the platform (102) or to a support (110) of
the corresponding gripping assembly (101), which
is fixed to said platform (102), and said guide rail
(111) extending in the linear displacement direction
(70) of the main carriage (1), the main carriage (1)
of a gripping assembly (101) being associated with
the corresponding guide rail (111) such that said
main carriage (1) moves linearly guided by said
guide rail (111) in the linear displacement direction
(70).

10. Method for transporting workpieces in forming ma-
chines by means of a system (100) comprising at
least one gripping assembly (101) with a main car-
riage (1) and a gripping device (3) configured for grip-
ping a workpiece (P) and attached to the main car-
riage (1), the gripping device (3) comprising at least
one clamp (31) configured for gripping or releasing
the workpiece (P), and a clamp actuator (32) config-
ured for causing the movement of the clamp (31) so
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that said clamp (31) closes and/or opens for gripping
and/or releasing a workpiece (P), and the clamp (31)
comprising two opposing arms (311) between which
the workpiece (P) is gripped, characterised in that
in order to transport a workpiece (P), the linear dis-
placement of the main carriage (1) in a given linear
displacement direction (70) from a standby position
opposite a work station (ST) of the forming machine
to said work station (ST) and/or vice versa, generat-
ed by means of a main actuator (2), is controlled,
and both actuators (2, 32) are acted on to cause the
linear displacement of the main carriage (1) and the
movement of the clamp (31) so that said clamp (31)
closes and/or opens for gripping and/or releasing a
workpiece (P) to be generated in a coordinated man-
ner, depending on the diameter of the workpiece (P)
to be transported.

11. Method according to claim 10, wherein for the coor-
dination, at least the speed of the displacement of
the main carriage (1) and of the movement of the
clamp (31), the acceleration of both movements, the
start time and end time of each of said movements,
and the position of the main carriage (1) and of the
arms (311) of the clamp (31) are controlled.

12. Method according to claim 11, wherein to perform
the coordination, in addition to the diameter of the
workpiece (P) to be transported, the cycle of the ac-
tuators (2, 32) of the gripping assembly (101), the
stroke of the main carriage (1) in its linear displace-
ment, the dimensions of the arms (311) of the clamp
(31) of the gripping device (3), and the degree of
opening of said arms (311) are considered.

13. Method according to claim 11, wherein to perform
the coordination, the cycle of the forming machine
is furthermore considered, the cycle of the actuators
(2, 3) of the gripping assembly (101) being controlled
depending on the cycle of the forming machine, and
preferably the rate of said forming machine.

14. Method according to any of claims 10 to 13, wherein
a plurality of gripping assemblies (101) are control-
led, each gripping assembly (101) comprising at
least one main carriage (1) and an associated grip-
ping device (3), such that the respective actuators
(2, 32) are controlled independently, depending on
the needs and/or requirements of each gripping as-
sembly (101).

15. Method according to any of claims 10 to 14, wherein
the gripping device (3) comprises an auxiliary car-
riage (30) attached to the main carriage (1) in the
linear displacement direction (70) of the main car-
riage (1) with linear displacement freedom, the linear
displacement of said auxiliary carriage (30) in said
linear displacement direction (70) with respect to the

main carriage (1) and the displacement of the arms
(311) with respect to said auxiliary carriage (30) be-
ing caused when the movement of the gripping de-
vice (3) is caused.
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