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The disclosure relates to a gripping device for an end
effector of a manipulator for holding a workpiece via its
workpiece surface, having a Bernoulli gripping unit, with an
outflow unit for discharging a flow from the Bernoulli
gripping unit between gripping device and workpiece sur-
face in such a manner that in a region—Bernoulli-negative
pressure region—a static negative pressure for holding the
workpiece is generatable by the flow, and having a vacuum
gripping unit with a suction chamber, wherein in a region
delimited by the suction chamber—vacuum negative pres-
sure region—a static negative pressure for holding the
workpiece is generatable, wherein the Bernoulli negative
pressure region and the vacuum negative pressure region
intersect at least in part or wherein the Bernoulli negative
pressure region and the vacuum negative pressure region
surround one another.
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GRIPPING DEVICE HAVING A BERNOULLI
GRIPPING UNIT AND A VACUUM GRIPPING
UNIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a national stage application
under 35 U.S.C. 371 of International Patent Application
Serial No. PCT/EP2017/071632, entitled “Gripping Device
Having a Bernoulli Gripping Unit And A Vacuum Gripping
Unit,” filed Aug. 29, 2017, which claims priority from
German Patent Application No. DE 10 2016 011 616.1, filed
Sep. 28, 2016, the disclosure of which is incorporated herein
by reference.

FIELD OF THE TECHNOLOGY

[0002] The disclosure relates to a gripping device for an
end effector of a manipulator, to an end effector for a
manipulator and to a manipulator.

BACKGROUND

[0003] Different types of gripping devices for end effec-
tors of manipulators are disclosed in the prior art. Vacuum
gripping devices comprise, as a rule, a suction chamber in
which a static negative pressure is generated for holding the
workpiece. The negative pressure can be generated accord-
ing to the Venturi principle or by means of a negative
pressure source. Vacuum gripping devices mostly grip the
workpiece. When held, it is then not displaceable in relation
to the gripping device. Bernoulli gripping devices, in con-
trast, generate a flow between the gripping device and the
workpiece in such a manner that a negative pressure is
created between the Bernoulli gripping device and the
workpiece to hold the workpiece. Said negative pressure is
held only as long as the flow exists, as a result of which a
relatively large amount of energy is required for the holding
as the flow has to be continuously sustained. In addition,
Bernoulli gripping devices can hold workpieces mostly in a
floating manner. The workpieces are then able to be dis-
placed in relation to the gripping device when being held.

SUMMARY

[0004] The object underlying the disclosure is to provide
a reliable, compact gripping device which can be operated
cost-efficiently and is also usable flexibly for workpieces of
different sizes.

[0005] The above object is achieved by a gripping device
with the features described herein.

[0006] As a result of providing a Bernoulli gripping unit,
which comprises an outflow unit between gripping device
and workpiece surface for discharging a flow from the
Bernoulli gripping unit in such a manner that a static
negative pressure for holding the workpiece is generatable
as a result of the flow in a region—Bernoulli negative
pressure region—the workpiece is able to be held in the
manner of a Bernoulli gripping unit.

[0007] As a result of providing a vacuum gripping unit,
which comprises a suction chamber, wherein a static nega-
tive pressure for holding the workpiece is generatable in a
region delimited by the suction chamber—vacuum negative
pressure region—a workpiece is able to be held in a par-
ticularly energy-saving manner.
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[0008] In order to create as compact and flexible a grip-
ping device as possible, it is further provided according to
the disclosure that the Bernoulli negative pressure region
and the vacuum negative pressure region intersect at least in
part or that the Bernoulli negative pressure region and the
vacuum negative pressure region surround one another. As
a result, differently sized workpieces are able to be handled
in a particularly flexible manner. This does not namely refer
here to a grid spacing between the different types of gripping
devices since the gripping device as proposed combines both
operating principles.

[0009] In the present case, the workpiece is gripped via its
workpiece surface. The workpiece to be gripped can consist
at least in part of a dimensionally stable or a of a limp
material. In particular, the workpieces to be gripped can be
aluminium sheets or aluminium foils and/or fibre materials,
in particular fibre mats. In principle, the workpieces to be
gripped can be structural components, in particular aircraft
components or semi-finished parts for such structural com-
ponents.

[0010] In various embodiments, it is proposed that the
Bernoulli-negative pressure region is arranged fully in the
vacuum negative pressure region, and/or, that the vacuum
negative pressure region is arranged fully in the Bernoulli
negative pressure region.

[0011] It can be that the Bernoulli gripping unit is arranged
at least in part, or fully, in the vacuum gripping unit. The
Bernoulli gripping unit can be arranged at least in part, or
fully, in the suction chamber. This enables a particularly
compact design and at the same time a large vacuum
negative pressure region.

[0012] According to some embodiments, the Bernoulli
gripping unit allows the workpiece to be held in a floating
manner with a degree of freedom of movement of the
workpiece along the workpiece surface. As a result, com-
pensation is possible in particular when the workpiece is
deformed by the end effector. The vacuum gripping unit, in
contrast, allows the workpiece to be fixedly held without any
degree of freedom of movement of the workpiece along the
workpiece surface.

[0013] According to some embodiments, the gripping
device comprises a Bernoulli operating mode in which the
workpiece is held by the Bernoulli gripping unit. A vacuum
operating mode in which the workpiece is held, where
needed, by the vacuum gripping unit, is additionally pro-
vided. Furthermore, the gripping device can comprise, in
principle, a combined operating mode in which the work-
piece is held by the Bernoulli gripping unit and by the
vacuum gripping unit.

[0014] Various embodiments describe advantageous struc-
tural designs of the vacuum gripping unit and of the Ber-
noulli gripping unit.

[0015] In some embodiments, it is proposed that the
gripping device realizes a pre-mounted unit and is mount-
able on an end effector as a unit. As a result, it is possible to
exchange the gripping device on the end effector in a
particularly simple manner.

[0016] The object described in the introduction is achieved
additionally by an end effector with the features as described
herein.

[0017] The same advantages as already described previ-
ously in connection with the gripping device are produced.
In this regard, reference can be made to the preceding
statements.
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[0018] The end effector comprises here at least two grip-
ping devices. In this case, only part of the gripping device
can be designed in the previously described manner. Accord-
ing to an alternative, all the gripping devices can also be
realized in the previously described manner.

[0019] In addition, the object described in the introduction
can be achieved by a manipulator with the features described
herein. The manipulator is provided here with at least three
axes which serve for positioning the above end effector.
[0020] The same advantages as described above in con-
nection with the gripping device and/or in connection with
the end effector are produced.

[0021] The manipulator can include a switchable valve
device for the, in particular, pneumatic connection of the
gripping device or of at least one of the gripping devices to
an, in particular, pneumatic supply source. In this case, the
supply source can be, in particular, a pressure source and/or
a negative pressure source. Multiple gripping devices are
connectable and/or connected to the supply source here in a
group by means of the valve device.

[0022] Various embodiments provide a gripping device for
an end effector of a manipulator for holding a workpiece via
its workpiece surface, having a Bernoulli gripping unit, with
an outflow unit for discharging a flow from the Bernoulli
gripping unit between gripping device and workpiece sur-
face in such a manner that in a region—Bernoulli-negative
pressure region—a static negative pressure for holding the
workpiece is generatable by the flow, and having a vacuum
gripping unit with a suction chamber, wherein in a region
delimited by the suction chamber—vacuum negative pres-
sure region—a static negative pressure for holding the
workpiece is generatable, wherein the Bernoulli negative
pressure region and the vacuum negative pressure region
intersect at least in part or wherein the Bernoulli negative
pressure region and the vacuum negative pressure region
surround one another.

[0023] Insome embodiments, the Bernoulli-negative pres-
sure region is arranged fully in the vacuum negative pressure
region, and/or, that the vacuum negative pressure region is
arranged fully in the Bernoulli negative pressure region.
[0024] In some embodiments, the Bernoulli gripping unit
is arranged at least in part, or fully, in the vacuum gripping
unit, such that the Bernoulli gripping unit is arranged at least
in part, or fully, in the suction chamber.

[0025] In some embodiments, the Bernoulli gripping unit
allows the workpiece to be held in a floating manner with
movability of the workpiece along the workpiece surface,
and/or, in that the vacuum gripping unit allows the work-
piece to be fixedly held without movability of the workpiece
along the workpiece surface.

[0026] In some embodiments, the gripping device com-
prises a Bernoulli operating mode in which the workpiece is
held by the Bernoulli gripping unit, and/or, in that the
gripping device comprises a vacuum operating mode in
which the workpiece is held by the vacuum gripping unit,
and/or, in that the gripping device comprises a combined
operating mode in which the workpiece is held by the
Bernoulli gripping unit and by the vacuum gripping unit.
[0027] In some embodiments, the suction chamber opens
into a suction opening which delimits the vacuum negative
pressure region.

[0028] In some embodiments, the suction chamber is
formed by a bellows suction body, such as a folding bellows
suction body.
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[0029] In some embodiments, the vacuum gripping unit
comprises a negative pressure line for applying a negative
pressure to the suction chamber, and/or, in that the Bernoulli
gripping unit comprises a pressure line for applying the
compressed air to the outflow unit.

[0030] In some embodiments, the centre axes of the nega-
tive pressure line and of the pressure line extend coaxially at
least in portions, such as the negative pressure line is
received in the pressure line and/or in that the pressure line
is received in the negative pressure line.

[0031] In some embodiments, the gripping device realizes
a pre-mounted unit and is mountable on an end effector as
a unit.

[0032] Various embodiments provide an end effector for a
manipulator having at least one gripping device according to
the disclosure.

[0033] In some embodiments, at least two gripping
devices are provided and in that only part of the gripping
devices are designed according to the disclosure, or, in that
all gripping devices are realized according to the disclosure.
[0034] Various embodiments provide a manipulator, in
particular a robot, having at least three axes, having an end
effector according to the disclosure.

[0035] In some embodiments, the manipulator comprises
a switchable valve device for the, in particular, pneumatic
connection between the gripping device or of at least one of
the gripping devices and an, in particular, pneumatic supply
source, in particular a pressure source and/or a negative
pressure source.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The disclosure is explained in more detail below by
way of one drawing which simply shows exemplary
embodiments, in which

[0037] FIG. 1 shows a gripping device as proposed for an
end effector as proposed on a manipulator as proposed,
[0038] FIG. 2 shows an end effector as proposed with
multiple gripping devices as proposed, the gripping devices
being combined into different groups in a) and in b),
[0039] FIG. 3 shows a section through a first exemplary
embodiment of a gripping device as proposed according to
the view III from FIG. 1,

[0040] FIG. 4 shows a gripping device as proposed in the
Bernoulli operating mode,

[0041] FIG. 5 shows a gripping device as proposed in the
vacuum operating mode.

DETAILED DESCRIPTION

[0042] FIG. 1 shows a gripping device 1 for an end
effector 2 of a manipulator 3 for handling a workpiece 4 via
its workpiece surface 5.

[0043] In principle, every workpiece 4, which is grippable
via the workpiece surface 5 thereof by means of a static
negative pressure, is able to be handled using the gripping
device 1 as proposed. The workpiece 4 can be any workpiece
which has a corresponding workpiece surface 5.

[0044] Dimensionally stable or also limp workpieces 4 are
able to be held using the gripping device 1. Said limp
materials can be, in particular, aluminium sheets or alu-
minium foils and/or fibre materials, in particular fibre mats.
The fibre materials can be dry fibre materials and/or pre-
impregnated fibre materials.
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[0045] As proposed, the gripping device 1 comprises a
Bernoulli gripping unit 6. The Bernoulli gripping unit 6
comprises an outflow unit 7 for discharging a flow from the
Bernoulli gripping unit 6 between the gripping device 1 and
the workpiece surface 5 in such a manner that in a region—
Bernoulli-negative pressure region 8—a static negative
pressure for holding the workpiece 4 is generatable by the
flow over the workpiece surface 5. In addition to the static
pressure part, the flow comprises a dynamic pressure part.
Reference is made to the Bernoulli equation in this regard.
[0046] In addition, the gripping device 1 as proposed
comprises a vacuum gripping unit 9. Said vacuum gripping
unit includes a suction chamber 10. In a region which is
delimited by the suction chamber 10—vacuum negative
pressure region 11—a static negative pressure for holding
the workpiece 4 is generatable by way of the suction
chamber 10 via the workpiece surface 5. Substantially no
flow, in some embodiments, occurs in the suction chamber
10 during holding by way of the vacuum gripping unit 9.
[0047] When using the term “vacuum”, a pressure that is
less than the ambient pressure is meant here. This applies, in
particular, in connection with the terms “vacuum gripping
unit”, “vacuum negative pressure region” and “vacuum
operating mode”.

[0048] When the workpiece 4 is held, the suction chamber
10 forms here with the workpiece 4 substantially a closed
space. As a result, a negative pressure has to be built up in
the suction chamber 10 to receive a workpiece 4, which
negative pressure has then simply to be maintained to hold
the workpiece 4. This enables particularly low energy con-
sumption for the holding of the workpiece 4. In this respect,
the region between the workpiece 4 and the gripping device
1 is substantially flow-free when the workpiece 4 is held by
way of the vacuum gripping unit 9. When the workpiece 4
is held with the vacuum gripping unit 9, consequently, as has
already been explained above, a static pressure state is set
substantially in the gripping device 1, in particular in the
suction chamber 10.

[0049] In contrast to this, for holding the workpiece 4 by
way of the Bernoulli gripping unit 6, a flow is generated
continuously, at least in a part region between the gripping
device 1 and the workpiece 4.

[0050] In order to create a particularly compact and flex-
ibly usable gripping device 1 which holds the workpiece 4
in a reliable manner, the Bernoulli negative pressure region
8 and the vacuum negative pressure region 11 intersect at
least in part, as shown in the drawing. As an alternative to
this and not shown here, it can also be provided that the
Bernoulli negative pressure region 8 and the vacuum nega-
tive pressure region 11 surround one another. In both cases,
the gripping device 1 is able to be used in an extremely
flexible manner for different-sized workpieces 4.

[0051] In the exemplary embodiment shown in the draw-
ing, the Bernoulli negative pressure region 8 is arranged
fully in the vacuum negative pressure region 11. As an
alternative to this, however, it can also be provided that the
vacuum negative pressure region 11 is arranged fully in the
Bernoulli negative pressure region 8.

[0052] For the case where the Bernoulli negative pressure
region 8 and the vacuum negative pressure region 11 sur-
round one another, the Bernoulli negative pressure region 8
and the vacuum negative pressure region 11 are separated
from one another. In some embodiments, the Bernoulli
negative pressure region 8 and the vacuum negative pressure
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region 11 adjoin one another directly in this case and are
separated from one another in particular by a barrier, for
example by an elastic wall element.

[0053] As shown in FIGS. 3 to 5, the Bernoulli gripping
unit 6 is arranged at least in part, here fully, in the vacuum
gripping unit 9. The Bernoulli gripping unit 6, in this case,
can be arranged at least in part, here fully, in the suction
chamber 10. In an alternative design, however, it can also be
provided that the vacuum gripping unit 9 is arranged, at least
in part, or fully, in the Bernoulli gripping unit 6.

[0054] The Bernoulli gripping unit 6 allows, in principle,
the workpiece 4 to be held in a floating manner so that the
workpiece 4 is displaceable relative to the gripping device 1
along the workpiece surface 5, in particular in an almost
friction-free manner. The flow enabling the workpiece 4 to
be held by the Bernoulli gripping unit 6 forms, in this case,
an air cushion on which the workpiece 4 is displaceable in
a corresponding manner.

[0055] The vacuum gripping unit 9, in contrast, allows the
workpiece 4 to be held fixedly without any degree of
freedom of movement of the workpiece 4 along the work-
piece surface 5. The workpiece 4, in this case, is not
displaceable in relation to the vacuum gripping unit 9. In this
respect, a type of sliding bearing is generated by the Ber-
noulli gripping unit 6 for the workpiece 4, whilst a type of
fixed bearing is formed for the workpiece 4 with the vacuum
gripping unit 9.

[0056] The gripping device 1 can include a Bernoulli
operating mode in which the workpiece 4 is held by the
Bernoulli gripping unit 6, and/or a vacuum operating mode
in which the workpiece 4 is held by the vacuum gripping
unit 9. As an alternative to this or in addition to it, the
gripping device 1 can comprise a combined operating mode
in which the workpiece 4 is held by the Bernoulli gripping
unit 6 and by the vacuum gripping unit 9. In some embodi-
ments, it is such that the gripping device 1 holds the
workpiece 4 in the Bernoulli operating mode principally, in
particular exclusively, by the Bernoulli gripping unit 6 or in
the vacuum operating mode principally, in particular exclu-
sively, by the vacuum gripping unit 9.

[0057] A design which is particularly advantageous flu-
idically and is shown here relates to a design of the Bernoulli
gripping unit 6 and/or of the vacuum gripping unit 9 which
is substantially rotationally symmetrical with reference to a
gripping axis 1a. In principle, however, it is also possible to
deviate from said rotational symmetry.

[0058] The Bernoulli gripping unit 6 comprises a pressure
line 12 for applying compressed air to the outflow unit 7. As
shown in FIG. 4, the compressed air flows through the
pressure line 12 into the outflow unit 7 and is discharged
radially from said outflow unit with reference to the gripping
axis la. To this end, the outflow unit 7 comprises here a
plurality of openings 7a which are distributed about the
gripping axis la. The centre axes of the openings 7a can
extend substantially parallel to the surface 5 of the work-
piece. As an alternative to this, they can also be inclined,
however, at an angle of up to 30° in relation to the surface
5 of the workpiece. As shown in FIG. 4, an air pocket, which
is formed by the flow which also generates the negative
pressure for holding the workpiece 4, is formed here
between the surface 5 of the workpiece and the gripping
device 1, here the Bernoulli gripping unit 6. The workpiece
4 is held by the Bernoulli gripping unit 6 as indicated above
in a substantially contact-free manner.
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[0059] The Bernoulli gripping unit 6 comprises a row of
support elements 13 only to ensure that a gap always
remains between the surface 5 of the workpiece and the
gripping device 1 in the Bernoulli operating mode. The
workpiece 4 can consequently be held securely in the
Bernoulli operating mode, even if, for example, unwanted
mechanical vibrations develop on the workpiece 4.

[0060] The vacuum gripping unit 9 comprises, as
addressed above, the suction chamber 10. The suction cham-
ber 10 opens out into a suction opening 14 which is in
contact with the surface 5 of the workpiece in the vacuum
operating mode and delimits the vacuum negative pressure
region 11. The holding force for holding the workpiece 4 is
generated by the applying of a negative pressure to the
suction chamber 10. To this end, said suction chamber can
be connected via a negative pressure line 17 to a negative
pressure source, in particular a negative pressure pump. The
function of the negative pressure source can also be taken
over by a Venturi arrangement so long as there is just one
compressed air connection.

[0061] The suction chamber 10 can be formed by a
bellows suction body 15, such as a folding bellows suction
body. A reinforcing element 15¢, in particular made of
plastics material and/or metal, is arranged here in the bel-
lows suction body 15. As shown in FIG. 5, said bellows
suction body 15 is additionally mounted on the gripping
device 1 in a resilient manner, in particular by means of its
own spring portion 15a. Furthermore, the bellows suction
body 15 comprises a spring portion 155 in the region of the
suction opening 14 so that it can be applied resiliently to the
workpiece 4.

[0062] The bellows suction body 15 can be realized in one
piece, in particular integrally, as shown in FIGS. 3 to 5. In
principle, a multi-part design is also possible. The bellows
suction body 15 can comprise, in particular, two or three
bellows suction body parts which differ from one another,
where applicable, by their material characteristics.

[0063] As can be seen in FIG. 1, support portions 16 for
the support of and application to the workpiece 4 are
provided here in the suction opening 14. In some embodi-
ments, said support portions are realized on the bellows
suction body 15. The surface 5 of the workpiece is conse-
quently supported in a stable manner in the vacuum oper-
ating mode.

[0064] In addition, the vacuum gripping unit 9 comprises
a negative pressure line 17 for applying a negative pressure
in the suction chamber 10. Here, the centre axes of the
negative pressure line 17 and of the pressure line 12 extend
coaxially to one another at least in portions. In some
embodiments, when the negative pressure line 17 is received
in the pressure line 12, and/or, when the pressure line 12 is
received in the negative pressure line 17, as is shown in the
exemplary embodiment. Such a realization enables an espe-
cially simple connection between the gripping device 1 and
an end effector 2. As an alternative to this, however, the
pressure line 12 and the negative pressure line 17 can also
be realized separately from one another.

[0065] The gripping device 1 can be realized as a pre-
mounted unit which is mountable on an end effector 2 as a
unit. Where the negative pressure line 17 is received in the
pressure line 12 or the pressure line 12 is received in the
negative pressure line 17, such mounting is possible in a
particularly simple manner by means of a screw connection.
The gripping device 1 can be connected to the end effector
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2 in a non-positive and/or positive locking manner such that
simple exchange of a faulty gripping device 1 is possible.
[0066] As shown in FIGS. 1 and 2, at least one gripping
device 1 as proposed is provided on an end effector 2 as
proposed for a manipulator 3. The end effector 2 can include
at least two gripping devices 1, at least one gripping device
1 or only part of the gripping devices 1 being designed as
proposed or, as in the exemplary embodiment, all gripping
devices 1 being realized as proposed.

[0067] The, here, multiple gripping devices 1 together
realize a gripping region, over which the respective holding
force is transmissible to the surface 5 of the workpiece.
Depending on the actuation of the gripping devices 1,
different gripping regions can be realized from individual
part gripping regions 18a-f- As an example, the different
gripping regions are indicated in FIGS. 2a and 25 by hatched
surfaces. FIG. 2a shows the possibility of realizing an outer
part gripping region 18a and an inner part gripping region
18b. FIG. 2b shows that the part gripping regions there 18c,
184, 18¢, 18f are able to be adapted individually to a certain
degree to the respective application case by the gripping
devices 1 being actuated in a corresponding manner.
[0068] The manipulator 3, in particular the end effector 2,
comprises here a switchable valve device 19 for the actua-
tion of the gripping devices, that is to say for the connection
of the gripping device 1 or of one of the gripping devices 1
to a supply source 20. The valve device 19 can include
multiple valves. The valve device 19 has assigned thereto a
corresponding electronic control unit 21.

[0069] When receiving and/or depositing a workpiece 4,
the gripping device 1 or gripping devices 1 can be operated
in the vacuum operating mode. Between the receiving and
the depositing, one gripping device 1 or multiple gripping
devices 1 can be switched over into the Bernoulli operating
mode for positioning the workpiece 4 relative to the end
effector 2 and/or for forming the workpiece 4 on the end
effector 2. One and/or two gripping devices 1 can remain, in
this case, in the vacuum operating mode, however, it is also
possible for all gripping devices 1 to be switched over.
[0070] Finally, when the workpiece 4 is deposited, a
compressed air impulse can be generated by means of the
Bernoulli gripping units so as to release said workpiece from
the end effector 2.

1. A gripping device for an end effector of a manipulator
for holding a workpiece via its workpiece surface,

having a Bernoulli gripping unit, with an outflow unit for
discharging a flow from the Bernoulli gripping unit
between gripping device and workpiece surface in such
a manner that in a region—Bernoulli-negative pressure
region—a static negative pressure for holding the
workpiece is generatable by the flow,

and having a vacuum gripping unit with a suction cham-
ber, wherein in a region delimited by the suction
chamber—vacuum negative pressure region—a static
negative pressure for holding the workpiece is gener-
atable,

wherein the Bernoulli negative pressure region and the
vacuum negative pressure region intersect at least in
part or wherein the Bernoulli negative pressure region
and the vacuum negative pressure region surround one
another.

2. The gripping device according to claim 1, wherein the

Bernoulli-negative pressure region is arranged fully in the
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vacuum negative pressure region, and/or, that the vacuum
negative pressure region is arranged fully in the Bernoulli
negative pressure region.

3. The gripping device according to claim 1, wherein the
Bernoulli gripping unit is arranged at least in part in the
vacuum gripping unit.

4. The gripping device according to claim 1, wherein the
Bernoulli gripping unit allows the workpiece to be held in a
floating manner with movability of the workpiece along the
workpiece surface, and/or, wherein the vacuum gripping
unit allows the workpiece to be fixedly held without mov-
ability of the workpiece along the workpiece surface.

5. The gripping device according to claim 1, wherein the
gripping device comprises a Bernoulli operating mode in
which the workpiece is held by the Bernoulli gripping unit,
and/or, wherein the gripping device comprises a vacuum
operating mode in which the workpiece is held by the
vacuum gripping unit, and/or, wherein the gripping device
comprises a combined operating mode in which the work-
piece is held by the Bernoulli gripping unit and by the
vacuum gripping unit.

6. The gripping device according to claim 1, wherein the
suction chamber opens into a suction opening which delim-
its the vacuum negative pressure region.

7. The gripping device according to claim 1, wherein the
suction chamber is formed by a bellows suction body.

8. The gripping device according to claim 1, wherein the
vacuum gripping unit comprises a negative pressure line for
applying a negative pressure to the suction chamber, and/or,
wherein the Bernoulli gripping unit comprises a pressure
line for applying the compressed air to the outflow unit.

Aug. 8, 2019

9. The gripping device according to claim 8, wherein the
centre axes of the negative pressure line and of the pressure
line extend coaxially at least in portions.

10. The gripping device according to claim 1, wherein the
gripping device realizes a pre-mounted unit and is mount-
able on an end effector as a unit.

11. An end effector for a manipulator having at least one
gripping device according to claim 1.

12. The end effector according to claim 11, wherein at
least two gripping devices are provided.

13. A manipulator comprising: at least three axes, and an
end effector according to claim 11.

14. The manipulator according to claim 13, wherein the
manipulator comprises a switchable valve device for the
pneumatic connection between the gripping device or of at
least one of the gripping devices and an, in particular,
pneumatic supply source.

15. The gripping device according to claim 1, wherein the
Bernoulli gripping unit is arranged fully in the vacuum
gripping unit.

16. The gripping device according to claim 3, wherein the
Bernoulli gripping unit is arranged at least in part in the
suction chamber.

17. The gripping device according to claim 3, wherein the
Bernoulli gripping unit is arranged fully in the suction
chamber.

18. The gripping device according to claim 7, wherein the
suction chamber is formed by a folding bellows suction
body.

19. The gripping device according to claim 9, wherein the
negative pressure line is received in the pressure line and/or
in that the pressure line is received in the negative pressure
line.



