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AN INDUSTRIAL ROBOT DEVICE, AN INDUSTRIAL ROBOT AND A METHOD
FOR MANIPULATING OBJECTS

Field of invention
The present invention relates to an industrial robot device comprising
attachment means for the attachment of a tool, to an industrial robot and to a

method for manipulating objects.

Background art

An industrial robot comprises a manipulator and control equipment,
whereby the manipulator with the assistance of the control equipment carries out
arbitrary operations within a working range. Usually, such a manipulator comprises
a plurality of arms which support a hand, on which a tool is arranged. In the
majority of robot applications, a traditional six-axis manipulator is used, which
exhibits sufficient movability to carry out a wide range of operations with mostly
very high accuracy. For certain applications, however, there is a need of a
manipulator which has fewer degrees of freedom but which permits faster
operations. Such a manipulator may be mechanically connected in such a way
that the tool-carrying hand is all the time oriented in space in a predetermined
manner.

From US 4,976,582 and WO 00/29177 a manipulator is previously known
by means of which a movable element in relation to a stationary element may be
moved in a space with retained orientation and retained inclination. The
manipulator has three arms which jointly support the movable element. Each of
these arms is rotatably journalled in the stationary element around a respective
first axis. The arm supports a linkage, one end of which is rotatably journalled in
the outer part of the arm, allowing movement in two degrees of freedom. In its
other end, the linkage supports the movable element and is journalled therein,
allowing a movement in two degrees freedom.

The linkage comprises two parallel links and is arranged, together with the
arm, such that one of the degrees of freedom of each end of the linkage
constitutes a rotation around an axis which is parallel to the first axis of the
respective arm. Irrespective of the movements of the arm or the linkage, these
three axes of rotation are thus kept in parallel. In this way, the movable element
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will always have the same orientation and inclination in relation to the stationary
element. One condition, however, is that the respective first axes of the arms form
an angle with each other. This kind of industrial robot is usually referred to as
parallelkinematic manipulator.

On the movable element on this kind of industrial robot, as well as in
various other kinds of industrial robots, the movable element is provided with a
swivel for the attachment of a tool for the manipulating. The swivel thus has an
attachment device for a certain kind of tool.

In many cases the robot is applied to manipulate different kind of products
requiring different kind of tools. This is the case when the products have different
geometric shape. There might also be other grounds for the need to change the
tool. E.g. in the food industry one product might include nuts whereas another
product absolutely has to be free from nuts. If one of the products is not rotation
symmetrical it is required to re-calibrate the robot when changing the tool.
Alternatively the plate on which the tool is to be attached can be exchanged. This
however, requires detaching the arms of the robot that carry the plate. This is
complicated and time-consuming.

The object of the present invention is to overcome the above drawbacks
and thus to solve the problem of achieving a cost effective operation in cases
where two different kinds of tools are required.

DE 20 2005 003 748 U1 discloses a swivel for a manipulator having a
certain flexibility. The swivel is built up by modules in order to allow different
numbers of pneumatic drives to be connected to the swivel.

Summary of the invention

In the context of the present application the terms axial, radial, angular
and central all refer to the axis defined by the swivel of device if not otherwise
explicitly stated.

The above problem is according to the first aspect of the invention solved
in that a device of the kind in question has the specific features that the
attachment means includes at least two different attachment devices for two
different kinds of tools, a fist of said attachment devices including positioning
means defining a certain angular position of an attached tool relative to the swivel
and a second of said attachment devices being arranged to allow an arbitrary
angular position of an attached tool relative to the swivel.
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Thanks to the two kinds of attachment device, one and the same swivel
can be used for two different kinds of tools. When it is required to use the other
tool it is only to detach the mounted tool from its attachment device and attach the
other tool in the other attachment device. Thereby exchange from a tool that
requires a certain angular position, such as a gripping tool to a tool where its
angular orientation does not matter, such as a rotation symmetrical tool, e.g. a
suction cup or vice versa can be made very easy and at low cost. This provides for
a higher efficiency when such different tools are required during one and the same
working process.

The great advantage for the user of the robot thus is that the need for re-
calibrating or exchange of the plate on which the tool is attached is eliminated
when changing tool. This applies if a non rotation symmetrical tool is exchanged
with another non rotation symmetrical tool as well as if a rotation symmetrical tool
is exchanged with a non rotation symmetrical tool.

The invention also has the advantage that the device combines the
possibility to attach a non rotation symmetrical tool with the advantageous weight
effective attachment that usually is applied for rotation symmetrical tools. The
invention thus offers the possibility for both weight effective attachment and
attachment that includes angular positioning.

According to a preferred embodiment of the device, the attachment means
further includes a third attachment device being arranged to allow an arbitrary
angular position of an attachment tool relative to the swivel.

This embodiment represents a further step in applying the inventive
concept of the present invention, allowing a still higher degree of freedom to
exchange tools. Thus this embodiment is of particular interest if for example a
further rotation symmetrical tool besides a suction cup is to be employed. This
embodiment also has an advantage that also in the case when only one rotary
symmetrical tool is required, the swivel is adapted to such tools having different
attachment arrangements.

According to a further preferred embodiment the first attachment device
includes a radial circumferential mounting surface having a plurality of axial
borings.

This is a standard type of attachment device for such tools that requires a
certain angular position. It is therefore an advantage to adapt to that. Another
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advantage is that the attachment device for the tool requiring a certain angular
position thereby will be located more remote from the axis than the other
attachment device. This increases the angular precision.

According to a further preferred embodiment at least some of these
borings are threaded.

This is also a measure for adapting to how a tool of this kind normally is
arranged to be attached and further increases the possibility to use the invented
swivel for existing tools.

According to a preferred embodiment the second attachment device
includes a central threaded boring.

Also this is an adaptation to the usual construction of such tools that can
be mounted without need to pay attention to its angular position, which is
advantageous for similar reason as those mentioned above. The central
arrangement also contributes to obtain the relation that the first attachment device
can be provided more radially remote.

According to a further preferred embodiment the third attachment device
includes a central threaded boring of a diameter that is different than the diameter
of the boring of the second attachment device.

This adapts the swivel to existing tool constructions with increased
flexibility.

The above mentioned preferred embodiments of the invented swivel are
set out in the claims depending on claim 1.

The invented industrial robot has the specific feature that it is provided
with a device according to the present invention or to any of the preferred
embodiments thereof.

Such a robot will have advantages of the same kind as mentioned above
for the invented device and its preferred embodiments.

According to a preferred embodiment the industrial robot is a
parallelkinematic manipulator.

Although the device can be used also for other kinds of industrial robots its
advantages are of particular interest in connection with this very type of robot.

According to a further preferred embodiment the robot is arranged for
rapid movements. By this is meant a cycle time for the movement in the range of
0,1 to 1,0 seconds. Particularly preferred is the range of 0,3 to 0,6 seconds.
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Since many of the situations when the need to work with two different
kinds of tool appear in connection with rapid robots the advantages gained by the
invented swivel are of particular interest in this context.

According to the further aspect of the invention the object is met in that a
method for manipulating objects includes that these are operated by an industrial
robot according to the invention.

By the invented method corresponding advantages as mentioned above
are achieved.

According to a preferred embodiment of the invented method the objects
are food products.

The type of working process for which the invented swivel is of highest
interest and the need to interchange the tools during the working process are
frequent present in particular within the food industry. Therefore this embodiment
is of special importance.

According to a further preferred embodiment the method includes
alternatingly attaching a first tool to the first attachment device and a second tool
to the second attachment device and alternatingly manipulating the objects with
the first and second tools.

Thereby the possibilities offered by the invented robot are made use of
and consequently its advantages become valuable.

The above advantageous embodiments of the invented method is set out
in the claims depending on claim 10.

The invention will be explained more in detail by the following description
of an advantageous example thereof and with reference to the accompanying

drawings.

Brief description of the drawings

Fig. 1 is a perspective view of an industrial robot.

Fig. 2 is a perspective view of a swivel of the device in fig. 1.

Fig. 3 is a schematic side view of a first tool adapted for attachment to the
swivel of fig. 2.

Fig. 4 is a schematic side view of a second tool adapted for attachment to

the swivel of fig. 2.
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Description of advantageous embodiments

Fig. 1 illustrates an industrial robot of the type for which a swivel according
to the present invention is particularly useful. The robot of fig. 1 is of a type usually
referred to as a parallaelkinematic manipulator. The manipulator includes one
base member 1, which is stationary and a movable member 2. The base member
1 has three actuators (not shown), each arranged to move a control arm 3 in a
pivotal movement. The outer end of each control arm 3 is connected by a linkage
5 to a pair of linking bars 4. Each pair of linking bars is at its other end connected
to the movable member 2 by a linkage 6. The movable member 2 remains in
parallel with itself, whatever the motions of the control arms may be. The type of
manipulator illustrated in fig. 1 is generally known and need no detailed
explanation.

On the movable member 2 a swivel 7 for the attachment of a tool is
provided. The tool is attached to the underside of the movable member 2. The
swivel 7 is arranged in a through hole in the movable member 2. Hoses (not
shown) are connected radically to the swivel above the movable member 2.

In fig. 2 this underside of the movable member 2 is illustrated. To the
swivel 7 a tool can be attached by either of two different kinds of attachment
devices.

A first attachment device is formed by a circumferential surface 8
concentric around the axis 0 of the swivel. The surface 8 is the surface of a plate
that is angularly adjustable. The surface is provided with a number of threaded
borings 9. A first kind of tool can be attached to the swivel by securing the tool to
the circumferential surface 8 by means of bolts. Thereby the tool will have a
defined angular position in relation to the swivel. This first attachment device
therefore is suitable for tools like a gripping member.

A second attachment device is formed by a central threaded boring 11,
coaxial with the central boring 10 in the swivel. This provides for screwing a tool
into this boring.

The threaded borings 10, 11 are suitable for the attachment of a tool that
does not require a certain angular position such as a sucker.

A third attachment device is formed by a threaded boring 11, coaxial with

the central boring 10 and having a smaller diameter than this.
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In fig. 3 a gripping tool 20 provided with a gripping device 21 is illustrated
schematically. The gripping tool 20 is adapted to be attached to the first
attachment device 8,9 on the swivel 7. On a flange 22 there is a number of borings
23 arranged to match the borings 9 of the first attachment device and is attached
thereto by means of bolts.

In fig. 4 a sucker tool 30 provided with a suction cup 31 is illustrated
schematically. The sucker tool 30 is adapted to be attached to the second
attachment device on the swivel 7 constituted by the threaded boring 10. The
sucker tool has an external thread 32 that fits the threaded boring 10.

When the described industrial robot is applied in a working process that
alternatingly requires picking operations by a sucker and gripping operations by a
gripping tool the tools 20, 30 illustrated in figs 3 and 4 are exchanged with each
other.
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CLAIMS

An industrial robot device, comprising a swivel (7) with attachment means
for the attachment of a tool, the device defining an axis (0) characterized
in that the attachment means comprises at least two different attachment
devices for two different kinds of tools, a first (8,9) of said attachment
devices comprising positioning means (9) defining a certain angular
position of an attached tool (20) relative to the axis (0) and a second (10)
of said attachment devices being arranged to allow an arbitrary angular

position of an attached tool (30) relative to the axis (0).

A device according to claim 1 characterized in that the attachment means
further comprises a third attachment device (11) being arranged to allow

an arbitrary angular position of an attached tool relative to the axis (0).

A device according to claim 1 or 2 characterized in that the first
attachment device (8, 9) comprises a radial circumferential surface (8)

having a plurality of axial borings (9).

A device according to claim 3 characterized in that at least some of the
borings (9) are threaded.

A device according to any of claims 1-4 characterized in that the second
attachment device (10) comprises a central threaded boring.

A device according to claim 5 characterized in that the third attachment
device (11) comprises a central threaded boring of a diameter that is
different than the diameter of the boring of the second attachment device.

An industrial robot, characterized in that the robot comprises a device
according to any of claims 1.6.

An industrial robot according to claim 7 characterized in that the robot is

parallelkinematic manipulator.
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10.

11.

12.

An industrial robot according to claim 7 or 8 characterized in that the
robot is arranged for rapid movements, meaning a cycle time for the
movement in the range of 0,1 to 1,0 seconds, preferably in the range of
0,3 to 0,6 seconds.

A method for manipulating objects characterized in that the objects are
manipulated by an industrial robot according to any of claims 7-9.

A method according to claim 10 characterized in that the objects are food
products.

A method according to claim 10 or 11 characterized by alternatively
attaching a first tool to the first attachment device and a second tool to the
second attachment device and alternatively manipulating the objects with
the first and second tools.
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