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Apparatus for the automated removal of workpieces arranged in a container

The present invention relates to an apparatus for the automated removal of workpieces
arranged in a container, having an object recognition device for detecting the
workpieces and a gripper for gripping and removing the workpieces from the container,
and having a controller for evaluating the data of the object recognition device, for path
planning and for controlling the gripper. The present invention further relates to a feed

module for such an apparatus.

Such an apparatus is known, for example, from EP 2 679 352 A1 which is incorporated

in full as a subject matter of the present application.

Such apparatus for the automated removal of workpieces arranged in a container have
previously been individually planned, manufactured and assembled for the specific
application in each case. The respective very specific circumstances can hereby be
taken into account. However, this is associated with high costs and a great time effort.

Further apparatuses for the automated handling of workpieces are known from DE 20
2010 015 780 U1, DE 195 19 524 A1, US 2013/0086801 A1, DE 103 56 536 A1, and
EP 2 578 365 A2.

It is therefore the object of the present invention to provide an apparatus for the
automated removal of workpieces arranged in a container, the apparatus being able
to be designed, manufactured and/or assembled in a simpler and less expensive

manner.

This object is achieved in accordance with the invention by an apparatus in accordance
with claim 1.

The present invention in this respect shows an apparatus for the automated removal
of workpieces arranged in a container having an object recognition device for detecting

the workpieces and having a gripper for gripping and removing the workpieces from
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the container. The apparatus in this respect furthermore has a controller for evaluating
the data of the object recognition device, for path planning and for controlling the
gripper. Provision is made in accordance with the invention that the apparatus is
structured in a modular manner from a handling module and a feed module. The
handling module in this respect comprises the gripper kinematics, whereas the feed
module comprises an arrangement for providing a container having workpieces. Both
the design and the manufacture and assembly of apparatus for the automated removal
of workpieces arranged in a container are substantially simplified by the modular
construction in accordance with the invention. The individual modules can in this
respectin particular be planned, designed and preassembled separately. Furthermore,
the same handling module can, for example, be equipped with respective different feed
modules depending on which specific function is desired. Apparatus for the automated
removal of workpieces arranged in a container can be so-to-say mass produced due
to the modular construction. Provision is made that the arrangement for providing a
container having workpieces of the feed module is accessible from the outside, which
allows the introduction of full containers into the feed module and the removal of empty
containers from the feed module, and that the apparatus comprises an output module
which has at least one workpiece placement area on which the workpieces are placed
down in a separated manner and/or in a defined position. It is furthermore provided
that the output module, the handling module and the feed module each comprise cell
walls that protect the respective modules from unauthorized entry, wherein the
modules have mechanical connection points for connection amongst one another,
wherein the feed module comprises the object recognition device. The gripper
kinematics the handling module is equipped with is in this respect preferably a robot or
an area gantry with which the gripper is moved. It can in particular be a six-axis robot

in this respect.

The working space of the gripper of the handling module in this respect preferably
extends beyond the base area of the handling module so that workpieces in the region
of the feed module can be gripped.
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At least one handling module can be in particular a robot module with a robot, its
working zone extending beyond a zone of the robot module through the open side of

the robot module into a bordering zone.

The apparatus is in this respect in particular structured such that workpiece can be
removed from a container which is provided via the feed module by the gripper of the
handling module and can be placed down on the workpiece placement area of the
output module. The placing down can in this respect take place either directly or via
buffer stations and/or further grippers. The output module in this respect preferably has
a transport path for the workpieces using which the separated workpieces and/or the
workpieces placed down in a defined position can be transported away and can be fed
to further work steps. The apparatus in accordance with the invention can furthermore
have a machining and/or assembly module, with the machining and/or assembly
module having an end placement area at which workpieces are placed down by a
gripper of a handling module and can have a machining and/or assembly unit which
machines and/or assembles the workpieces.

In this respect, the machined and/or assembled workpieces can preferably again be
gripped by a gripper of a handling module and can be placed onto a workpiece
placement area of an output module. The machining and/or assembly module can
optionally, however, itself have a transport path for the transporting away of the
machined and/or assembled workpieces and can thus represent a combined output

module and machining and/or assembly module.

The machining and/or assembly module is in this respect preferably connectable to a

handling module such as was presented in more detail above.

One or more of the above-described modules in accordance with the invention
preferably has a cell frame. The module can in this respect in particular have a base
plate.
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The handling module can in this respect in particular have a base plate on which the
gripper and the gripper kinematics, in particular a robot or an area gantry, are arranged.
Further advantageously, the handling module has at least two cell walls. Further
advantageously, the handling module has at least one open side, preferably two open
sides. The handling module can in this respect preferably be connected to a feed
module at at least one open side. The handling module can further preferably be
connected via a further open side to a machining and/or assembly module and/or to

an output module.

The feed module preferably has a base plate and/or three cell walls, while one side

remains open to be connected to the handling module.

The modules in accordance with the invention preferably have mechanical connection
points for connection to one another. The mechanical connection points can in this
respect in particular be arranged at the cell frames. A mechanical connection of the
cell frames of the handling module and of a feed module in accordance with the

invention in particular hereby becomes possible.

Furthermore, the individual modules can have electrical interfaces, pneumatic
interfaces and/or hydraulic interfaces for connection to one another. In this respect, an
electrical interface, pneumatic interface and/or hydraulic interface is/are in particular

provided between a handling module and a feed module.

The individual modules can furthermore have an interface for connection to a
production control system via which interface the operation of the modules can be

coordinated with the operation of a further production system.

Furthermore, the individual modules can have interfaces between themselves, which
allow for a coordination of the operation of each individual module. A data exchange
can in this respect in particular take place between the controls of the individual

modules via the interfaces. Alternatively or additionally, the interfaces can allow the
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control of actuators of one module via a control of another module and/or can callow
the evaluation of data of a sensor of one module via the control of another module.

The handling module can in this respect in particular have an electrical supply, a
pneumatic supply and/or a hydraulic supply. The handling module furthermore
preferably has an electrical interface, a pneumatic interface and/or a hydraulic interface
by which further modules, and in particular a feed module, can be connected to the
electrical supply, the pneumatic supply and/or the hydraulic supply of the handling

module.

The controller for evaluating the data of the object recognition device, for the path
planning and for controlling the gripper is furthermore preferably arranged at the
handling module. The controller in this respect preferably comprises an interface via
which an object recognition device can be connected which is arranged in the region
of the feed module. The controller can in this respect particularly preferably obtain and
evaluate sensor data which are generated via a sensor of the object recognition device
via the interface. Provision can furthermore be made that the controller arranged in the

region of the handling module controls actuators of the feed module.

The handling module can in this respect have an operating module which is preferably
accessible from an outer side of a cell wall of the handling module. In this respect, the
controller can preferably be accessed via the operating module. An input/output
interface can in this respect in particular be provided, in particular a display or monitor
and/or input devices such as a keyboard. The handling module can furthermore have
a switch cabinet which is likewise preferably accessible from an outer side of a cell

wall. The energy supply is preferably arranged in the switch cabinet.

The modular construction of the apparatus in accordance with the invention in
particular allows the same handling module to be connected to different feed modules
and/or output modules to adapt the apparatus to the respective specifically desired

function.
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The handling module is in this respect preferably completely preassembled
mechanically and/or electrically and/or pneumatically and/or hydraulically. In this
respect, the gripper kinematics is in particular completely wired to the controller and/or
to the energy supply. The assembly work is hereby substantially reduced; the handling
module preferably only has to be put down and connected to the mains supply in this

respect.

The feed module is furthermore preferably completely preassembled mechanically
and/or electrically and/or pneumatically and/or hydraulically so that it only still has to

be connected to the handling module at the installation site.

The handling module and/or the feed module is/are in this respect advantageously

transportable in a hanging manner or by a fork lift as complete units.

Possible embodiments of an apparatus in accordance with the invention which are
provided by different feed modules and/or output modules will be presented in the

following:

In a possible embodiment of the present invention, the arrangement for providing a
container having workpieces of the feed module can be accessible from the outside.
This accessibility in particular allows the introduction of full containers into the feed

module and/or the removal of empty containers from the feed module.

The accessibility in this respect in particular allows the feed and removal of containers
via a transport vehicle such as a fork lift. The arrangement for providing a container
can in this respectin particular be accessible via a door which is arranged in a cell wall

of a cell frame of the feed module.

Provision can furthermore be made that the arrangement for providing a container
having workpieces can take up at least two containers. This makes it possible to

continue work immediately with the second container after the emptying of a first
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container. Both containers are advantageously in the working space of the gripper of

the handling module for this purpose.

In accordance with the invention, the feed module can have a separating device via
which a feed zone for one or more containers can be separated from a working zone,
in particular from the working zone of the gripper. This makes it possible to remove an
empty container or to feed a full container while a second container is being emptied.
A hood can in particular be provided as the separating apparatus which is arranged in
the feed module such that the feed zone can selectively be covered by it for one or the
other container. The hood hereby separates the working zone of the gripper from the
respective feed zone while it releases the other container for the gripper. The hood is
in this respect preferably arranged movable at the feed module, in particular
displaceable and/or pivotable. The hood can in particular be a displaceable hood, a

pivotable flap or a roller blind.

In a further embodiment of the present invention, the feed module can cooperate with

a driverless transport system.

In a further embodiment of the present invention, the arrangement for providing a
container having workpieces of the feed module can be supplied with containers via
an automatic container feed and/or removal path. Provision can in particular be made
in this respect that the arrangement for providing a container having workpieces can
take up at least two containers. Provision can, however, be made in this respect that
the removal of workpieces is only possible from a single container or only in a single

container position.

The feed module preferably has a transport arrangement for transporting the
containers in the interior of the feed module. The transport arrangement can in this

respect preferably cooperate with the automatic container feed and/or removal path.

It is furthermore conceivable that the transport arrangement within the feed module

and the container feed and/or removal path are combined in one transport path.
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In accordance with the invention, a light barrier can be provided which secures the
feed zone. Itis preferably arranged in the transition zone between the feed station and

the automatic container feed and/or removal path.

In a first variant, the arrangement for providing a container having workpieces of the
feed module can in this respect have a transverse shuttle which cooperates with a
container feed path and with a container removal path each having opposite transport
directions. The container feed path can in this respect in particular feed full containers
into the zone of the transverse shuttle. The containers are emptied in the zone of the
transverse shuttle. The empty containers are then again transferred to the container
removal path. The removal of the workpieces from the containers in this respect takes
place in the zone of the transverse shuttle, with the transverse movement of the
containers being able to take place before, during and/or after the removal of the
workpieces. The light barrier in this respect preferably separates the feed zone or
removal zone of the transverse shuttle from the container feed path and/or from the

container removal path.

In an alternative embodiment, the arrangement for providing a container having
workpieces of the feed module can have a rotary table on which the containers can be
arranged, with the containers being travelable from a feed zone of the feed module
into a working zone of the gripper of the handling module, or vice versa, by rotating the
rotary table. The rotary table can in this respect be loaded with containers, for example,
either via a transport vehicle such as a fork-lift, or containers can be removed in this
manner. Alternatively, the rotary table can also cooperate with an automatic container
feed path and/or removal path. The rotary table in this respect preferably has

separating walls which separate the feed zone from the working zone.

In a further alternative embodiment, a transport path for containers can lead through
the feed module. It can in particular be a transport belt on which the containers are
traveled in a filled state into the zone of the feed module and on which they are also

again removed from the feed module after the emptying in the zone of the feed module.
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In a possible embodiment of the present invention, the feed module can also take over
the transporting away of the workpieces in addition to the providing of the containers.
In this case, the feed module forms a combination of a feed module and an output
module. In this respect, only one transport path is preferably provided on which both
the containers are transported in and away and the separated and/or positioned
workpieces are transported away. In this respect, the containers having unordered
workpieces and also palletizing baskets for receiving the separated and/or positioned
workpieces can in particular be transported on the transport path. The palletizing

baskets can in this respect in particular have nests for receiving the workpieces.

In further possible embodiments of the present invention, the apparatus can have a
buffer station, whereas the controller can be configured in such a manner that the
gripper places the workpieces after the removal from the container onto the buffer
station, whereas the controller can be configured in such a manner that the workpieces
are able to be picked up from the buffer station by a gripper and placed down in an
end placement area. The gripper which picks the workpieces from the buffer station
can in this respect be the same gripper which also carries out the removal from the

container or it can be a different gripper.

In a possible embodiment, the buffer station can in this respect be integrated into the
handling module. Alternatively, the buffer station can be arranged in a buffer module.
Such a buffer module can in this respect in particular be a cell frame at which the buffer
station is arranged. The cell frame in this respect in particular has a base plate and at

least one cell wall, preferably at least two cell walls.

The apparatus in accordance with the invention can have two handling modules which
preferably interact to remove workpieces from a container and to place them down on
an end placement area. In this respect, a buffer station is preferably provided, whereas
the controller can be configured in such a manner that the gripper of the first handling
module places down the workpieces after the removal from the container, whereas the

controller can be configured in such a manner that the workpieces are picked up from
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the buffer station by a gripper of the second handling module and are placed down in
a workpiece placement area. The buffer station is in this respect preferably arranged

in a buffer module which is arranged between the two handling modules.

In a further embodiment of the present invention, the output module can comprise a
palletizing cell and/or can interact with a palletizing cell. The workpieces can in this
respect in particular be placed down by a handling module in accordance with the
invention in palletizing baskets of such a palletizing cell. The output module in this
respect advantageously has a transport path and/or a transfer module via which the

palletizing baskets can be transported to a palletizing cell.

In a further embodiment, the output module can furthermore interact with a pallet
handling system, with the output module corresponding in a particularly preferred

embodiment to the equipping and/or feed module of the pallet handling system.

In accordance with the invention, a plurality of handling modules can be connected in
parallel with other modules. In this respect, a plurality of handling modules can in
particular interact with an output module, and in particular with a transport path for the
transporting away of the separated workpieces. The handling modules in such an
arrangement preferably have respective separate feed modules. It is, however,
alternatively also conceivable to combine a plurality of handling modules with a single
feed module, in particular with a transport belt for containers having workpieces, so
that the handling modules can remove workpieces in parallel from respective different

containers which are, however, arranged on the same transport path.

The handling module can furthermore have an interface via which the operation of the
handling module can be coordinated with the operation of at least one further module.
The interface can in this respect allow a data exchange of a control of the further
module in a first embodiment. Provision can alternatively or additionally be made that
a control of actuators of a further module is possible via the interface and/or the

utilization of sensor data from sensors which are arranged in a further module.
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The handling module can furthermore have an interface to a production control system,
via which interface the operation of the handling module can be coordinated with the

operation of a production system.

The present invention furthermore comprises a feed module for an apparatus such as
has been presented above. The feed module in this respect in particular comprises an
arrangement for providing a container having workpieces. In accordance with the
invention, the feed module furthermore preferably has an object recognition device for
detecting the workpieces in the container. According to the invention, the feed module
is to have cell walls which prevent unauthorized access to the working zone of the
module and mechanical connection points for connection to the handling module.
Furthermore, according to the invention, the arrangement for providing a container with
workpieces of the feed module is to be accessible from outside, allowing for the entry
of full containers into the handling module and the removal of empty containers from

the feed module.

An interface to a handling module can furthermore be provided via which the data of
the object detection device can be transferred to a controller of the gripper.
Alternatively or additionally, the interface can be used to coordinate the work of the

arrangement for providing a container having workpieces with the movement of the

gripper.

The feed module can in this respect preferably be combined with a handling module in
such a way, that a working zone of the gripper of the handling module reaches beyond
a base area of the handling module, so that workpieces in the zone of the feed module

can be picked up.

The feed module can in this respect preferably be combined with a robot module in
such a way, that a working zone of a robot of the robot module reaches beyond a zone
of the robot module through an open side of the robot module into a bordering zone of

the feed module.
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The arrangement for providing a container with workpieces can in this respect
preferably receive at least two containers.

The feed module has in this respect preferably a separating apparatus through which

a feed zone for one or more containers are separable from a working zone.

Particularly, a hood can be provided for, which is arranged in such a a way in the feed
module, that it optionally can be arranged for the one or the other container through

the feed zone, to cover it.

The feed module has in this respect preferably an interface for a production control
system, through which it is possible to coordinate the operation of the feed module with

the operation of a production control system.

The feed module is in this respect preferably configured as has been presented in more
detail above with respect to the embodiments of the apparatus in accordance with the

invention.

The object detection, the path planning and the controller of the gripper of the handling
module preferably take place in this respect as is known, for example, from
EP 2679 352 A1. The buffer station provided there does not, however, have to be
necessarily implemented. The sensor arrangement can in this respect in particular be
a 3D laser scanner. The object detection device in this respect in particular allows the
detection of the individual workpieces in the container. A workpiece which is to be
gripped can furthermore be identified in this respect as well as a corresponding path

planning for controlling the gripper and/or the gripper kinematics.

The sensor arrangement of the object detection device is further preferably travelable
in this respect, preferably linearly travelable. The travel direction can preferably take
place in parallel with a transport direction of a transport arrangement for transporting

the containers within the feed arrangement.
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The controller of the apparatus according to the invention controls the individual
components of the apparatus, preferably automatically. Insofar as it was described
above that a component of the device according to the invention can be operated in a
specific manner, the controller preferably has control routines for a corresponding

automated approach.

The present invention will now be described in more detail with reference to

embodiments and to drawings.

There are shown:

Fig. 1: a schematic representation of the modular construction in accordance
with the invention of an apparatus for the automated removal of

workpieces arranged in a container and of a handling plant;

Fig. 2a: a first variant of the modular construction in which an assembly module

is additionally provided;

Fig. 2b: a second variant in which the output module comprises a transfer module

and a palletizing cell;

Fig. 3: a first embodiment of an apparatus in accordance with the invention in
which the containers can be traveled into the feed module via a transport

vehicle;

Fig. 4: a second embodiment in which the containers are fed in via an automated

feed path and are removed via an automated removal path;

Fig. 5: a third embodiment in which a transport belt is used for feeding and
removing the containers as well as a further transport belt for removing

the workpieces;
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a fourth embodiment in which the feed module has a rotary plate;

a fifth embodiment in which a buffer station is provided;

a sixth embodiment in which the output module is formed by a palletizing

cell;

a seventh embodiment in which the output module is in communication

with a palletizing cell;

an embodiment of an apparatus for the automatic removal of workpieces
arranged in a container in which a plurality of handling modules place

workpieces down in parallel on a common output module;

a further embodiment in which a buffer module having a buffer station is
interpose between two handling modules;

an embodiment of a robot module in accordance with the invention or of
a handling module in accordance with the invention;

a detailed view of the mechanical connection elements provided in Fig.
11;

a detailed view of the pneumatic connection elements provided in Fig.
11;

an embodiment of a feed station in accordance with the invention;
the combination of the embodiment of a robot and/or handling module in

accordance with the invention shown in Fig. 11 with the feed module

shown in Fig. 13;
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Fig. 15: a representation of an embodiment of an apparatus in accordance with
the invention for the automated removal of workpieces arranged in a
container or of a combination in accordance with the invention of a robot
and/or handling module, of a feed module and of an output module; and

Fig. 16: the combination of modules shown in Fig. 15 in its assembled

arrangement.

In a first aspect, the present invention relates to the modular structure of an apparatus
for the automated removal of workpieces arranged in a container. Such apparatus
have an object recognition device for detecting the workpieces present in the container
and have a gripper for gripping and removing the workpieces from the container to
place them down on an end placement area, optionally via one or more buffer stations.
The apparatus furthermore has a controller for evaluating the data of the object

recognition device, for path planning and for a corresponding controlling of the gripper.

Such apparatus make it possible to separate unsorted bulk goods which are fed
unordered in containers to a production unit or to a production and/or assembly line
and thus to feed them to the further production.

Such apparatus in this respect typically require an adaptation to the requirements of
the respective production unit or production and/or assembly line to satisfy the
demands made by the different workpieces and/or by the feed and/or output of the
workpieces. In this respect, the implementation previously had to be redesigned for

each customer.

The present invention in contrast provides a modular structure for such an apparatus
which provides an apparatus for the automated removal of workpieces arranged in a
container without any complex and/or expensive individual constructions or at least
with a reduction thereof, said apparatus optionally being able to be integrated into

existing machining and/or production units.
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The modular construction in accordance with the invention is shown schematically in
Fig. 1 and divides an apparatus for the automated removal of workpieces arranged in
a container into a central handling module 1 on which the gripper kinematics is
arranged which is in particular a robot or an area gantry for moving the gripper. The
handling module 1 is combined with a feed module 2 which has an arrangement for
providing the containers having the workpieces. The arrangement of handling module
1 and feed module 2 is furthermore typically combined with an output module 3 on
which the gripper of the handling module 1 places the workpieces down in a separated
manner. The output module 3 in this respect typically has a transport path for

transporting away the workpieces.

Respective interfaces 4 and 5 via which the individual modules are connected to one
another are provided between the handling module 1, the feed module 2 and the output
module 3. In this respect, it can be a mechanical interface. An electrical interface, a
pneumatic interface and/or a hydraulic interface can furthermore also be provided. In
addition, the interface can allow a coordination of the operation between the individual

modules. An interface to a production system can additionally be provided.

In this respect, two variants of the basic modular construction shown in Fig. 1 are
shown in Figs. 2a and 2b. An assembly module 6 is provided in Fig. 2a in addition to
the handling module 1, the feed module 2 and the output module 7. Workpieces can,
for example, be machined thereat and/or assembly steps can be carried out at the
workpieces. The workpieces can in this respect first be given by the handling module
to the assembly module and can be given from it back to the output module 7 via the

handling module.

A variant is shown in Fig. 2b in which the handling module 1 is in communication with
a palletizing cell 9 via a transfer module 8. The transfer module can, for example, be a
transport belt on which palletizing baskets can be transported to the palletizing cell.
The workpieces can then first be placed down into the palletizing baskets in the region
of the transfer module 8. The palletizing baskets are then transported into the

palletizing cell 9 for which a corresponding transport device is preferably provided.
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The transfer module can either be joined to a palletizing cell or it can be integrated as
a transfer module in a palletizing cell and can thus allow a direct input into the
palletizing cell.

The handling module which can be combined with different feed modules in this
respect serves as the base unit for all variants of the apparatus in accordance with the
invention. The unit of handling module and feed module can then be expanded by
different kinds of a removal module or can be attached to existing transport units,

machining units and/or assembly units.

The modular structure makes it possible to meet the various, multi-variant demands of
the customers with respect to production lines, machining lines and assembly lines
without a respective complete new construction. The interfaces furthermore allow a
simple and fast assembly on site since the individual modules are supplied
preassembled and only have to be connected to one another at the assembly site.

In an embodiment of the present invention, the handling module 1 and the feed module
2 in particular each have a cell frame. The latter typically comprises a base plate as
well as one or more cell walls which prevent unauthorized access to the working zone
of the handling device with a set-up apparatus. The cell frames of the individual
modules are in this respect connected to one another via mechanical connection
points. Electrical interfaces, pneumatic interfaces and/or hydraulic interfaces can
furthermore be provided for connecting the modules. The individual modules can in
this respect in particular be delivered in a completely set-up manner and can then be

connected to one another by a few manipulations.

The handling module 1 in this respect has the gripper kinematics in its basic equipment,
i.e. an arrangement via which the gripper for removing the workpieces from the
container and for placing them down on a buffer placement area or end placement
area can be moved. A robot, in particular a six-axis robot, is in particular used for this

purpose. Alternatively, however, an area gantry can also be used. The handling



DK/EP 2952297 T3

-18-

module furthermore has a corresponding controller for the gripper kinematics and for
the gripper. In the embodiment, the handling module furthermore has an operating
module having a user interface via which the controller can be accessed. An electrical
supply, pneumatic supply and/or hydraulic supply can furthermore be provided, in
particular in a switch cabinet. The user interface and the switch cabinet are preferably

accessible from the outer sides of the cell walls.

The apparatus in accordance with the invention for the removal of workpieces from the
containers in this respect has an object detection device having a sensor. Said sensor
is respectively arranged in the region of the feed module and can be arranged above
a container to be emptied to detect the workpieces in the container. It is in this respect
in particular a 3D laser scanner. The data of the sensor are in this respect evaluated
to identify the individual workpieces and their positions and to determine a workpiece
suitable for gripping. A track planning for the gripper or for its gripper kinematics, in
particular for the robot 10, then takes place using the positional data of this workpiece.
For this purpose, the sensor is in communication with the controller of the handling

module via an interface.

In the following, some variants will now be described how a handling module in
accordance with the invention can be combined with different feed modules and/or

output modules.

In Fig. 3 in this respect, the handling module 1 is first shown which has a robot 10, the
user interface 11 and the energy supply 12. The handling module 1 in this respect has
two open sides via which it is in communication with a feed module 2 and with an output

module 3.

In the embodiment shown in Fig. 3, the feed module 2 has two feed zones for
containers which are arranged next to one another and which are each accessible from
the outside via a door 13. The containers 66 can in this respect, for example, be
introduced into or removed from the respective feed zone via a fork lift. To separate

the feed zones for the containers from the working zone of the gripper, a hood 14 is
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provided which can selectively be pushed over the feed zone for the one or for the
other container. If one of the two containers is thus completely emptied, the hood
travels over it and thus releases the other container for the gripper. The gripper can
thus seamlessly continue with the emptying. The now emptied container can now be
removed without risk due to the hood 14 which covers the feed zone for said now

emptied container and can be replaced by a full container.

In Fig. 3 a transport path 15 serves as the output module on which the workpieces
removed from the containers can be placed down in a separated manner. The transport
path can optionally have corresponding receivers for this purpose. It is a transport belt

in the embodiment.

The embodiment shown in Fig. 4 differs from the embodiment shown in Fig. 3 by a
differently designed feed module 2. The feed module is in this respect in
communication with an automated container feed path 16 and with an automated
container removal path 17 via which full containers can be fed and empty containers
can be removed. The feed direction of the feed path 16 is in this respect opposite to

the removal direction of the removal path 17.

A transverse shuttle 18 is therefore provided in the feed module 2 and containers can
be traveled via it in the direction of movement 19 transverse to the feed direction or
removal direction respectively. Containers are therefore transported from the feed path
16 into the feed zone of the feed module. The containers can be emptied there by the
handling module. An emptied container is then traveled via the transverse shuttle 18
to a transfer zone for transferring to the removal path 17 from where the emptied
containers are removed. Alternatively, a filled container can also first be transported
via the transverse shutter within the feed arrangement and the removal of workpieces
from the container can only then take place. In the embodiment, a light barrier 20 is in
this respect furthermore provided which is arranged between the feed module and the
feed path 16 and/or the removal path 17. The light barrier in this respect prevents the

access of persons into the region of the feed module.
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In the embodiment shown in Fig. 5, a transport path 21 for the containers is provided
as the feed module 2, in particular a transport belt, via which both the feed of full
containers and the removal of emptied containers takes place. The feed and removal
in this respect in particular take place without a change in direction simply by continued
transport on the transport path. The feed module 2 in this respect preferably has
openings on its narrow sides 22 and 23 through which openings the transport path with

the containers passes.

In the embodiment shown in Fig. 6, the feed arrangement has a rotary plate 24 on
which a plurality of containers can be arranged. The rotary plate 24 is in this respect
rotatable about a vertical axis of rotation 26 to bring the containers from a feed zone

for the containers into the working zone of the handling module.

The rotary plate 24 in this respect preferably has a separating wall 25 which separates
the working zone of the gripper from the feed zone for the containers. The feed and
removal of the containers to and from the rotary plate can in this respect again take
place via a transport vehicle, for example via a fork lift. Alternatively, such a rotary plate
can also be automated with an automated feed path and/or removal path for the
containers.

In the embodiments shown in Figs. 7a and 7b, a buffer station 27 is furthermore
provided in the zone of the handling module 1, on which buffer station the gripper of
the handling module can place down, and optionally grip again, workpieces which have
been removed from the containers in the region of the feed module. The buffer station
in this respect in particular allows a more precise grip and thus a more precise laying
down in the region of the output module. In this respect, any desired feed module can
be used as the feed module 2 which is only shown schematically in Figs. 7a and 7b.
Any desired output module can furthermore also be used.

In this respect, a transport path 15 is again used as an output module in Fig. 7a. A
palletizing cell 28 into which the workpieces can be placed is in contrast provided as

the output module 3 in Fig. 7b.



DK/EP 2952297 T3

-21-

A further embodimentis shown in Fig. 8 in which the feed and removal of the containers
take place via a transport belt 21. A buffer placement area 27 is furthermore provided
here in the region of the handling module. The placing down in this respect takes place
into palletizing baskets 29 which are traveled over a transport path 28 to a palletizing

cell.

An arrangement is shown in Fig. 9 in which a plurality of handling modules 1 are
combined with a single output module 34, in the embodiment again a transport belt.
The handling modules in this respect work in parallel and place respective separated
workpieces on the output module 34. In the embodiment, the individual handling
modules 1 are in this respect each combined with separate feed modules 35 and thus
form removal units 30 to 33. In this respect, a respective two removal units 30 and 32
are provided on oppositely disposed sides of the transport belt 34 in the embodiment
so that the loading takes place from oppositely disposed sides. A respective two
removal units are furthermore provided after one another along the transport belt 34.

An embodimentis shown in Fig. 10 in which a plurality of handling modules are likewise
used. They are in this respect, however, connected in series so that the workpieces
are each handled after one another by two different handling modules. This in particular
allows an increase in the gripping precision in the placing down on the end placement
area. In the embodiment, the handling modules 36 and 37 are in this respect provided
which are combined with a buffer station via a buffer module 38. The individual
modules can in this respect, as shown schematically in Fig. 10, be combined in an
offset manner, but preferably in an aligned manner. The arrangement of the two
handling modules 36 and 37 and of the buffer module 38 is then combined with a feed
module 39 and an output module 40. The first handling module 37 in this respect
removes workpieces from the containers in the region of the feed module 39 and
places them down on the buffer station of the buffer module 38 from where they are
gripped again via the second handling module 36 and are placed down in the region

of the output module 40.
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In a further possible embodiment of the invention, the feed module can cooperate with

a driverless transport system.

An embodiment of a robot module in accordance with the present invention is shown
in Fig. 11 which can, for example, be used as a handling module in an apparatus in
accordance with the invention for removing workpieces from a container such as has
been presented above. The robot module can, however, also be used independently

of this application in a variety of working areas.

The robot module 1 comprises a cell frame which comprises a base plate 41 and the
cell walls 42 and 43. The robot 10 is in this respect mounted on the base plate. The

robot 10 is a six-axis industrial robot in the embodiment.

The base plate 41 is in this respect rectangular, with the two cell walls 42 and 43 being
arranged on oppositely disposed narrow sides of the base plate 41. The two
longitudinal sides of the robot module are open in contrast. The working zone of the
robot 10 extends beyond the zone of the robot module through the open sides into the
adjacent zone. The robot module 1 can hereby be combined with further modules
which provide or take up workpieces, for example, which are machined and/or handled
by the robot.

The cell walls are in this respect made up of corner struts 46 in the embodiment which
are connected to one another via transverse struts 47. The cells walls furthermore have
a lining. The cell walls in this respect prevent the access to the working zone of the
robot 10.

A control module for the robot is integrated into the robot module. The robot module
furthermore has a user interface which is arranged at an outer wall of the cell wall 42
in the embodiment. The interface in this respect has a display 44 and input elements.
A touchscreen 45 is furthermore provided as an input/output element. The control
module can be accessed and in particular the movement of the robot controlled via the

user interface.
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The robot module furthermore has an electrical supply, pneumatic supply and/or
hydraulic supply 12 which is accessible from the outside via a switch cabinet arranged
in the region of the other cell wall 43. It is in this respect in particular an energy supply
not just for the robot or the robot module, but rather also for further modules which can

be connected via corresponding interfaces.

The robot module in accordance with the invention can be connected to further
modules to form a machining unit, assembly unit and/or handling unit. The further
modules preferably also have a cell frame which can be mechanically connected to the

cell frame of the robot module.

The cell frame of the robot module shown in the embodiment in this respect has
mechanical connection points 48 for connection to further modules. They are provided
at the corner struts 46. In the embodiment, these are screw domes 49 which can be
pushed through corresponding openings in the cell frame of a further module and can

be screwed thereto.

Further modules for the energy supply can furthermore be connected to the robot
module. A pneumatic and/or hydraulic interface 50 is provided for this purpose via
which a further module can be connected to the hydraulic and/or pneumatic supply of

the robot module.

In this respect, if the robot module has a hydraulic supply, it preferably comprises a
pump which provides high-pressure hydraulic fluid. If a pneumatic supply is provided,

it preferably comprises a compressor which provides compressed air.

The electrical connection of a further module can furthermore also take place via the
electrical supply of the robot module. An electrical interface is preferably also provided

for this purpose.
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An interface to the control module of the robot can furthermore be provided via which
the operation of the robot module can be combined with the operation of other

modules.

In a first embodiment, the further module can in this respect itself comprise a controller
which communicates, preferably communicates bidirectionally, with the control module

of the robot module 1 via the interface.

In an alternative embodiment, the control of actuators of a further module can also take
place via the control module of the robot module. Sensor data of sensors which are
arranged in a further module can furthermore be evaluated via the control module of

the robot module.

A combination of the above-named variants of an interface is furthermore also

conceivable.

The robot module is built up so that it can be delivered to the installation site in a
completely pre-assembled manner as a construction unit. In this respect, the cell frame
can optionally be stiffened for transport via a longitudinal strut which connects the cell
walls to one another in their upper regions. The transport of the robot module can in
this respect take place either in a hanging manner, for example in that hooks are
connected to the longitudinal strut or to the cell walls or in that the robot module is
transported in a manner hanging at the robot. Alternatively, the robot module can, for

example, be transported via a fork lift which grips beneath the base plate.

The robot module in this respect already has a complete wiring of the robot to the
control module, to the energy supply and to the user interface. Only a few assembly
steps thereby have to be carried out at the installation site.

The further modules are preferably also pre-assembled accordingly and only have to
be mechanically connected to the robot module and connected via the corresponding

interfaces to the energy supply and/or to the control module of the robot module.
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An embodiment of a feed module is shown in Fig. 13 which can be connected to the
robot module 1 in accordance with the invention which in this case works as a handling
module. The feed module 2 and the robot module or handling module 1 in this respect
preferably form an apparatus for the removal of workpieces arranged in a container, in
particular for the removal of workpieces arranged in a container in an unordered

manner.

The feed module 2 in this respect likewise has a cell frame which can be connected to
the cell frame of the handling module 1. In this respect, the cell frame has a base plate
51 as well as cell walls 52, 53 and 54. One side of the feed module is open in contrast
and is connected to an open side of the handling module so that the robot 10 can work

in the region of the feed module.

The cell frame of the feed module in turn has corner struts 56 which are connected to
one another via transverse struts 47 and longitudinal struts. Covers or windows are
furthermore also provided here which protect the region of the feed module from

unauthorized access.

The corner struts 46 arranged at the open side of the cell frame can in this respect be
mechanically connected to the corner struts 46 of the cell frame of the robot module,

in particular via the fastening points shown in Fig. 12a.

The connection to the energy supply of the robot module takes place via the interface
50 which is shown in Fig. 12b and which is connected to a corresponding interface 70
of the feed module. The interface 70 of the feed module is in this respect arranged in
the interior of the feed module and is accessible via a door in an outer wall. Sensors
and/or actuators of the feed module can furthermore be connected to the control

module of the robot module via an electronic interface, not shown.

The feed module 2 is likewise completely pre-assembled and has a complete wiring

which only makes a connection to the interfaces of the robot module necessary. The
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feed module can in this respect, for example, be hung from a hook via the bores 48
and can be transported in a hanging manner. Alternatively, a transport via a fork lift is

also conceivable here.

In Figs. 14, 15 and 16, the combination of the handling module 1 and of the feed
module 2 is now shown which together form an apparatus for the removal of
workpieces from containers 66. The handling module 1 is in this respect furthermore
connected at its free side disposed opposite the feed module to an output module 3

which will be looked at in more detail later.

The feed module in this respect forms a feed arrangement for the provision of
containers from which the robot can remove workpieces which can also be used
independently of the modular structure in accordance with the invention. However, the

above-described modular structure is particularly preferably provided here.

The feed arrangement formed by the feed module is in this respect accessible at a side
for the provision and removal of containers. In the embodiment, sliding doors 55 are
provided for this purpose which are let into the cell wall 54. Two feed zones provided
next to one another in the feed arrangement are hereby accessible for a respective
one container. The containers can in this respect be introduced into the feed

arrangement via a fork lift 65 or can be removed therefrom after the emptying.

The provision of two containers in this respect has the advantage that after the
emptying of a first container the apparatus can immediately start with the emptying of
the second container without the removal operation having to be interrupted to replace
the container. The empty container can rather be removed and can be replaced by a

full container while the other container is emptied.

However, a separation of the feed zones for the containers from the working zone of
the gripper with which the workpieces are removed from the container is required for

this purpose. For this purpose, a displaceable hood 57 is provided which can be
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pushed either over the feed zone for the first container or over the feed zone for the
second container and thus separates it from the working space of the gripper.

The doors 55 are in this respect preferably configured such that they can only be
opened when the feed zone associated with the respective door is separated from the
working zone of the gripper via the displaceable hood 47. It is hereby ensured that
there is no risk of injury on the removal and setting of a container into the feed

arrangement.

The apparatus in accordance with the invention for the removal of workpieces from the
containers in this respect has an object detection device having a sensor 63 which can
be arranged above the respective container and which detects the workpieces in the
container. It is in this respect in particular a 3D laser scanner. The data of the sensor
arrangement are in this respect evaluated to identify the individual workpieces and their
positions and to determine a workpiece suitable for gripping. A t planning for the gripper
or for its gripper kinematics, in particular for the robot 10, then takes place using the

positional data of this workpiece.

The sensor arrangement 63 is in this respect arranged travelable in the feed
arrangement. A travel arrangement 64 is in particular provided for this purpose along
which the sensor 63 can selectively be arranged above the first and second containers.
This has the advantage, on the one hand, that only one sensor arrangement for
detecting the workpieces has to be used since it can be traveled over the respective
container in dependence on the container which is to be emptied. On the other hand,
the sensor arrangement can be traveled away out of a region above the container after
the workpieces have been detected so that the working zone of the gripper is not
restricted by the sensor arrangement. After a workpiece has been removed, the sensor
arrangement is then traveled back over the container to detect the remaining

workpieces.

In the embodiment of the present invention, in which the total control electronics for

the gripping from the container is arranged in the region of the robot module 1, the
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sensor arrangement 63 is connected to the control module of the robot module, with
the data of the sensor module being evaluated via the control module.

The handling module is, as shown in Figs. 15 and 16, connected to an output module
on the open side disposed opposite the feed module. In the embodiment, it also has a
cell frame which is connected to the cell frame of the handling module 1. The output
unit in this respect has a transport path on which the gripper of the handling unit places
down the workpieces removed from the container. The transport path is in this respect
a roller belt. Nests into which the workpieces are placed can optionally be transported
thereon. The cell frame of the output module also protects here against unauthorized
access to the working zone of the robot 10. Doors 71 are provided for maintenance
work via which the interior of the cell formed by the feed module, the handling module

and the output module can be entered.

Due to the modular structure, the apparatus in accordance with the invention for the
removal of workpieces from a container can be used in a plurality of different areas
with only small construction and assembly effort. The handling module in accordance
with the invention can in this respect in particular be combined with output units already
present at the customer side so that only a corresponding connection of the handling
module has to be designed from new, in particular via construction of a cell frame. The
handling module can furthermore also optionally be combined with already present

feed modules.

The robot module in accordance with the invention can, however, also be used in other
applications for a simple and inexpensive setup of a robot cell. It can in this respect in

particular be combined with machining and/or assembly modules.
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Patentkrav

1. Indretning til automatiseret udtagning af emner, der er anbragti en beholder
(66), med en objektgenkendelsesindretning (63) til registrering af emnerne og
mindst en griber til at gribe og udtage emnerne fra beholderen og med en sty-
reindretning til evaluering af dataene fra objektgenkendelsesindretningen til
baneplanlaegning og til styring af griberen,

hvor indretningen er opbygget modulaert af mindst et handteringsmodul (1),
mindst et tilfarselsmodul (2) og et afgivelsesmodul (3), hvor handteringsmodu-
let (1) har griberkinematikken (10), isaer en robot eller en fladeportal, tilf@rsels-
modulet har en anordning til tilvejebringelse af en beholder (66) med emner og
objektgenkendelsesindretningen (63),

og afgivelsesmodulet (3) har mindst en emneafleegningsindretning (15),
hvorpa emner afleegges enkeltvist og/eller i en defineret position,

hvor anordningen til tilvejebringelse af en beholder (66) med emner af tilfar-
selsmodulet (2) er tilgeengeligt udefra, hvilket muligger indfering af fulde be-
holdere (66) i tilfarselsmodulet og udtagning af tomme beholdere fra tilfarsels-
modulet, og

hvor afgivelsesmodulet (3), handteringsmodulet (1) og tilferselsmodulet (2)
hver isaer har cellevaegge (42, 43, 52 -54), der beskytter det pagaeldende mo-
duls arbejdsomrade mod uberettiget adgang, hvor modulerne har mekaniske
forbindelsespunkter (48) til forbindelse med hinanden.

2. Indretning ifglge krav 1, hvor afgivelsesmodulet har en transportstreekning
(15) til emnerne, og/eller

hvor et arbejdsrum af handteringsmodulets (1) griber raekker ud over en grund-
flade af handteringsmodulet (1), séledes at emner gribes i tilfarselsmodulets
omrade, og/eller

hvor der ved mindst et handteringsmodul (1) er tale om et robotmodul (1) med
en robot (10), hvis arbejdsomrade straekker sig ud over et omrade af robotmo-
dulet (10) gennem mindst en aben side af robotmodulet (10) til et tilstedende
omrade.
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3. Indretning ifelge et af de foregdende krav, med et bearbejdnings- og/eller
montagemodul, hvor bearbejdnings- og/eller montagemodulet har en emneaf-
lzeegningsindretning, hvorpa emner afleegges ved hjeelp af en griber af et hand-
teringsmodul (1), og en bearbejdnings- og/eller montageenhed, der bearbejder
og/eller monterer emnerne, hvor de bearbejdede og/eller monterede emner
fortrinsvis gribes af en griber af et handteringsmodul og afleegges pa afgivel-
sesmodulets (3) emneaflaagningsindretning.

4. Indretning ifelge et af de foregaende krav, hvor et eller flere af modulerne
har cellerammer (46) og/eller en bundplade (41), og/eller hvor de mekaniske
forbindelsespunkter (48) er anbragt pa cellerammerne (46).

5. Indretning ifelge et af de foregaende krav, hvor de enkelte moduler har elek-
trik-, pneumatik- og/eller hydraulikgrasnseflader (50) til forbindelse med hinan-
den, og/eller hvor der er tilvejebragt greenseflader, der muligger koordinering
af driften af de enkelte moduler, og/eller hvor der er tilvejebragt en graenseflade
til et fremstillingsstyringssystem, der muligger koordinering af modulerne med
et yderligere fremstillingssystem.

6. Indretning ifelge et af de foregaende krav, hvor anordningen til tilvejebrin-
gelse af en beholder med emner af tilf@rselsmodulet (2) er tilgeengelig udefra
via en der (13), hvor anordningen til tilvejebringelse af en beholder med emner
kan optage mindst to beholdere (66), og/eller hvor tilf@rselsmodulet (2) fortrins-
vis har en separationsindretning (14), ved hjeelp af hvilken et tilfgrselsomrade
til en eller flere beholdere kan separeres fra et arbejdsomrade, hvor der isaer
er tilvejebragt en heette (14), der er anbragt séledes i tilferselsmodulet (2), at
den valgfrit kan anbringes over tilfarselsomradet til den ene eller den anden
beholder for at deeskke denne.

7. Indretning ifelge et af de foregaende krav, hvor anordningen til tilvejebrin-
gelse af en beholder med emner af tilfgrselsmodulet (2) forsynes med behol-
dere via en automatisk beholdertilfarsels- og/eller bortledningsstraekning (16,
17), hvor anordningen til tilvejebringelse af en beholder med emner fortrinsvis
kan optage mindst to beholdere, og/eller hvor tilfarselsmodulet (2) fortrinsvis
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har en transportanordning (18) til transport af beholderne i tilfarselsmodulets
indre, hvor transportanordningen (18) fortrinsvis kan arbejde sammen med
den automatiske beholdertilfarsels- og/eller bortledningsstraeskning eller er
kombineret med denne, og/eller hvor der er tilvejebragt en fotocelle (20), der
sikrer tilfarselsomradet.

8. Indretning ifelge et af de foregéende krav,

hvor anordningen til tilvejebringelse af en beholder med emner af tilf@rselsmo-
dulet har en tvaergaende shuttle (18), der arbejder sammen med en beholder-
tiferselsstraekning (16) og en beholderbortledningsstreekning (17) med hver
isger modsatte transportretninger,

eller

hvor anordningen til tilvejebringelse af en beholder med emner af tilf@rselsmo-
dulet (2) har et drejebord (24), hvorpa beholderne kan anbringes, hvor behol-
derne ved at dreje drejebordet (24) kan bevaesges fra et tilfarselsomrade af
tilferselsmodulet til et arbejdsomrade af handteringsmodulets griber og om-
vendt, hvor drejebordet (24) fortrinsvis har skillevaegge (25), der separerer til-
ferselsomradet fra arbejdsomradet,

og/eller

hvor en transportstraekning (21) til beholdere farer gennem tilfarselsmodulet.

9. Indretning ifelge et af de foregéende krav, hvor tilfarselsmodulet (2) udover
tilvejebringelse af beholderne ogsd overtager borttransporten af emnerne,
hvor der fortrinsvis kun er tilvejebragt en transportstraekning (21), hvorpa bade
beholderne til- og borttransporteres, og de enkeltvise og/eller positionerede
emner borttransporteres, hvor beholderne med underordnede emner og palle-
teringskurve til optagelse af de enkeltvise og/eller positionerede emner for-
trinsvis transporteres pa transportstraekningen, hvor palleteringskurvene for-
trinsvis har huller til optagelse af emnerne.

10. Indretning ifelge et af de foregaende krav,

med en mellemstation (27), hvor styreindretningen er udformet saledes, at gri-
beren efter udtagning fra beholderen laagger emnerne af pa mellemstationen
(27), hvor styreindretningen er udformet saledes, at emnerne optages af en
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griber af mellemstationen (27) og laegges i en slutaflaegningsindretning, hvor
mellemstationen (27) fortrinsvis er integreret i et handteringsmodul (1), og/eller
mellemstationen (27) er anbragt i et mellemmodul, og/eller mellemstationen er
anbragt i afgivelsesmodul, og/eller

med to handteringsmoduler (36, 37), hvor indretningen fortrinsvis har en mel-
lemstation (38), hvor styreindretningen er udformet pa en sadan made, at det
forste handteringsmoduls (36) griber efter udtagning fra beholderen lasgger
emnerne af pa mellemstationen (38), hvor styreindretningen er udformet sale-
des at emnerne optages af en griber af det andet handteringsmodul (37) fra
mellemstationen og lsegges af i en emneaflaegningsindretning, hvor mellem-
stationen fortrinsvis er anbragt i et mellemmodul (38), der er anbragt mellem
de to handteringsmoduler.

11. Indretning ifelge et af de foregaende krav, hvor afgivelsesmodulet (3) om-
fatter en palletteringscelle og/eller kan arbejde sammen med en palletterings-
celle, hvor emnerne isaer aflaagges i en palletteringscelles palletteringskurve,
og/eller

hvor afgivelsesmodulet (3) kan arbejde sammen med et palletteringssystem,
hvor afgivelsesmodulet i en saerligt foretrukket udfarelsesform svarer til pallet-
teringshandteringssystemets udrustnings- og/eller tilfarselsmodul.

12. Indretning ifelge et af de foregéende krav, med flere handteringsmoduler
(1), der arbejder sammen med afgivelsesmodulet (34), iseer en transportstrack-
ning til borttransport af de enkeltvise emner, hvor handteringsmodulerne for-
trinsvis hver iseer har separate tilfarselsmoduler (35).

13. Tilferselsmodul (2) til en indretning ifelge et af de foregaende krav, med en
anordning til tilvejebringelse af en beholder (66) med emner, hvor tilf@rselsmo-
dulet har celleveegge (52 - 54), der beskytter modulets arbejdsomrade mod
uberettiget adgang, og mekaniske forbindelsespunkter til forbindelse med
handteringsmodulet (1),
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hvor anordningen til tilvejebringelse af en beholder (66) med emner af tilfar-
selsmodulet (2) er tilgeengeligt udefra, hvilket muligger indfering af fulde be-
holdere (66) i tilfarselsmodulet og udtagning af tomme beholdere fra tilfarsels-
modulet, og

hvor tilfgrselsmodulet har en objektgenkendelsesindretning (63) til registrering
af emnerne i beholderen.

14. Tilferselsmodul ifglge krav 13, hvor der er tilvejebragt en graenseflade til et
handteringsmodul, via hvilken objektgenkendelsesindretningens (63) data kan
overfgres til en styreindretning af griberen, og/eller via hvilken anordningens
arbejde til tilvejebringelse af en beholder (66) med emner kan koordineres med
griberens bevaegelse.

15. Tilferselsmodul ifglge krav 13 eller 14, hvor anordningen til tilvejebringelse
af en beholder (66) med emner kan optage mindst to beholdere, hvor tilfar-
selsmodulet fortrinsvis har en separationsindretning (14), via hvilken et tilfar-
selsomrade til en eller flere beholdere kan separeres fra et arbejdsomrade,
hvor der isaer er tilvejebragt en haette (14), der er anbragt i tilferselsmodulet pa
en sadan made, at den valgfrit kan anbringes over tilfgrselsomradet til den ene
eller den anden beholder for at daeskke denne,

og/eller hvor tilfarselsmodulet har en graenseflade til et fremstillingsstyringssy-
stem, ved hjeaelp af hvilket driften af tilferselsmodulet kan koordineres med drif-
ten af et fremstillingssystem.



DK/EP 2952297 T3

1418

BNPO DD

anpotu Buypuer

anpow ndine

T 2408y



DK/EP 2952297 T3

PR

aNpoul paa -

ainpou Buypue o

1120 2|npoL
Buiznajed Jagsuely

! /

£} %
& 8
Gz BN

BNPOW PO84

ainpow Bulpuey
a{npou /PO
nding AjQUIDSS Y
; !
] |
¢ g
g7 24081




DK/EP 2952297 T3

€T ! M

3{..\2@(

% B BE A R K AR E

RN

o R % Wy B BEKS B 0000

£ aunfiy
51



DK/EP 2952297 T3

4716

491

0t

e

o rrr B KR

14

. p AR e

skt ks e L

I L L R R R

41

A

& 281



DK/EP 2952297 T3

5418

Flgure &



DK/EP 2952297 T3

5418

g 84914




DK/EP 2952297 T3

18

gz andy

e

gz aindig

Lt



Figurs B

g/18

DK/EP 2952297 T3

NIRRT

j z ? L




DK/EP 2952297 T3

vk

Lo

-3

o

S

& Bandy



DK/EP 2952297 T3

18/1s

01 BBy



Y DK/EP 2952297 T3
11718 S

Figure 11

ARG
e nmm ™
2

e,

i i




12716 DK/EP 2952297 T3

§
T .2

Figure 12a

Figure 12b




DK/EP 2952297 T3

SRV
Lt S
AR
A

Y /
= k

s

T R A et ORI O

58 &



14718

DK/EP 2952297 T3

P
e
i P

<ot
g
\t@lﬁ\\\\ss\

;es\\.‘\x\\hu{i\\\t\s

5

PO




DK/EP 2952297 T3

AN




DKIEP 2952297 T3

18416

{ T %ﬂ%\\%&\\- o ) : d .m\\t s . . e o »Nm = 2 -
\ oy 5 p 0 . 28 ¥
i % ;o I @, A%
. g L T Sy
£ 4 O R Rl s
4 i 1 . v 2% 5%
o §m§ i .y w&t P 4U mm
LR o m”m‘s& m s A

At RARK . FEAy PR LSS PO

% R s
- S il

g1 B



	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - CLAIMS
	Page 32 - CLAIMS
	Page 33 - CLAIMS
	Page 34 - CLAIMS
	Page 35 - CLAIMS
	Page 36 - DRAWINGS
	Page 37 - DRAWINGS
	Page 38 - DRAWINGS
	Page 39 - DRAWINGS
	Page 40 - DRAWINGS
	Page 41 - DRAWINGS
	Page 42 - DRAWINGS
	Page 43 - DRAWINGS
	Page 44 - DRAWINGS
	Page 45 - DRAWINGS
	Page 46 - DRAWINGS
	Page 47 - DRAWINGS
	Page 48 - DRAWINGS
	Page 49 - DRAWINGS
	Page 50 - DRAWINGS
	Page 51 - DRAWINGS

