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(57) Abstract: The present invention relates to a device for trans-
ferring media from an industrial robot to a tool, and an industrial
robot including the device. The device comprises a swivel adapter
(1) having a body (5) including a first coupling unit (7) arranged in
one end of the body for coupling the swivel adapter to the robot,and
second coupling unit (9) arranged in an opposite end of the body for
coupling the swivel adapter to the tool, and a distance element (13)
having a lower portion (15) attached to the first coupling unit and
an upper portion (17) attached to the second coupling unit, wherein
the first and second coupling units are spaced apart from each other
along a common central axis (C1 )so that a gap (11)is formed be-
tween them. The lower portion of the distance element is disposed at
a distance from the periphery of the first coupling unit, and the sec-
ond coupling unit is provided with a penetration hole (19) in com-
munication with the gap (11). The upper portion (17) of the distance
element is arranged so that a space is formed between the upper por-
tion of the distance element (13)and the first coupling unit (7).The
penetration hole is formed between the distance element and the
second coupling unit (9).The penetration hole is partly surrounding
the distance element. The penetration hole extends an angle around
the common central axis and in a curved direction around the dis-
tance element.
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An industrial robot and a device for transferring media from the robot to a tool

Field of the invention

The present invention relates to a device for transferring media from an industrial robot to a
tool. The present invention also relates to an industrial robot comprising a tool and a device
for transferring media from the robot to the tool.

Background of the invention

In many robot applications there is a need to transfer media to a tool mounted on a robot
during operation of the robot. Such media can be compressed air, water, electrical and data
signals, and power. The media transfer is difficult due to the rotational movement of the tool
in relation to the closest robot arm. It is well known to use devices called swivels for
transferring power, air supply and electrical signals from the robot to the tool. A conventional
swivel comprises a first part fixedly connected to an arm of the robot rotatable about axis 5.
A second part fixedly connected to a tool holder of the robot mounted on axis 6. The first and
second parts are rotatable relative each other and the media is slidingly transferred between
the first and second parts, for example, by means of sliding contacts. Conventional swivels are
able to transfer the media to the tool with robot motion capabilities fully maintained and ailow
the tool to be rotated unlimited number of turns in relation to the robot. This allows axis 5 of
the robot to rotate freely without limitations by hoses, cables or other obstacles, and there
are no limits to axes 4 and 5 either. However, a problem with this type of prior art swivels is
the extensive wear on the contact surfaces between the first and the second parts due to the
sliding motions, and consequently a need of periodic maintenance of the swivel. This may also
cause reduced life time of the prior art swivels. Conventional swivels often have large heights,
which may cause large torques on the outer axes of the robot. Another problem with
conventional swivels is that they cannot transfer all types of mediums, e.g. electric cables,
signal cables, and hoses for transferring fluids.

A solution to this problem is to limit the ability to freely rotate the tool in relation to the robot.
In many applications a limited rotation is sufficient. KR20160020694 discloses an example of
a swivel that has an elongated cylindrical body with a first part connected to an arm of the
robot and a second part fixedly connected to the tool. The second part is hollow and has a
first opening facing a direction perpendicular to a longitudinal axis of the body, and a second
opening in a central portion of the cross-section of the second part and facing a direction
opposite the first part. The swivel further comprises a bracket fixedly connected to a rotary
ring, and the rotary ring surrounds the cylindrical body and is rotatably connected to the
cylindrical body. An external tube comprising the media, which is to be transferred to the tool,
passes through the bracket of the rotary ring and through the first and second opening and is
connected to the tool. When the tool and body are rotated, the tube rotates the rotary ring
and thus prevents the tube from entangling itself. The tube will possibly prevent the tool from
further rotation. A prablem with this solution is the height of the swivel, which may cause

CA 3051516 2019-11-11



10

15

20

25

30

35

large torques on the outer axes of the robot. Another problem with this solution is that cables
and hoses are positioned in the working area of the robot, and can be damaged by the robot
during operation of the robot. This can also make it difficult to carry out a simulation of the
robot since the position of the cables needs to be taken into account during the simulation.

JP2011115922 discloses a turning device for a robot. The turning device is rotatable and
includes a crankshaft, having a turning plate connected to a turning part. The turning device
also has a driving plate connected to a driving part for turnably driving a turning casing. The
driving plate is connected to the turning plate at a distance by means of a column part
disposed at the periphery of the turning plate and driving part so a gap is formed between the
driving part and the turning plate. The turning plate has a through-hole in its center. A cable
for transferring media is fed through the gap and the through-hole. A problem with this
turning device is that upon rotation of the turning device, the column part will possibly
obstruct the cable and thus prevent the turning device from rotating at larger angles. This
could also damage the cable. Another problem is that the column part limits the movement
of cables and hoses and thus the ability of the tool to rotate in relation to the robot is less than
one turn, i.e. less than 360°. In many robot applications, there is a need to rotate the tool
more than 360°. Another problem is that the column part decreases the stability of the turning
device, and the turning device could easily be deformed.

Object and summary of the invention

It is an object of the present invention to at least partly overcome the above problems.

This object is achieved by a device for transferring media from an industrial robot to a tool as
described herein.

The device comprises a swivel adapter having a body including a first coupling unit arranged
in one end of the body for coupling the swivel adapter to the robot, a second coupling unit
arranged in an opposite end of the body for coupling the swivel adapter to the tool, ard a
distance element having a lower portion attached to the first coupling unit and an upper
portion attached to the second coupling unit. The first and second coupling units are spaced
apart from each other along a common central axis so that a gap is formed between them for
receiving one or more members for transferring media. The lower portion of the distance
element is disposed at a distance from the periphery of the first coupling unit, and the second
coupling unit is provided with a penetration hole in communication with the gap for receiving
the one or more members from the gap and to guide the one or more members through the
second coupling unit to the tool. The upper portion of the distance element is arranged so
that a space is formed between the upper portion of the distance element and the first
coupling unit, and the penetration hole is formed between the distance element and the
second coupling unit, the penetration hole is partly surrounding the distance element, and the
penetration hole extends an angle around the common central axis and in a curved direction
around the distance element.

CA 3051516 2019-11-11
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The members for transferring media are, for example, cables for transferring electrical signals,
and power, hoses for transferring compressed air to the tool, and tubes for transferring liquid
to the tool. The members are flexible. The swivel according to the invention has no sliding
surfaces causing wear due to the sliding motions. This increases the life time of the swivel and
reduces the need of maintenance. The invention allows the tool to be rotated relative the
robot arm in a limited angle of rotation, without twisting the members around the robot arm.
The members are only exposed to a pure rotary movement around their longitudinal axis.
Thus, there is no bending movements of the members, which may cause damages to the hoses
and cables.

Another advantage of the invention is that the members passes on the inside of the swivel
adapter until they reach the tool, which prevents the members from being positioned in
working area of the robots, and thereby prevents the members from being damaged by the
robot. Also, simulation of the robot is facilitated, since the position of protruding members
does not have to be considered. The members can be supplied from the robot to the gap of
the swivel adapter in a relatively straight way.

Due to the fact that the members enter the gap between the coupling units at the periphery
of the swivel adapter, and not at a central portion of the adapter, it is possible to reduce the
distance between the first and second coupling units to achieve a compact device with
reduced height.

The swivel adapter is a mechanical link between the robot and equipment, for example tools,
mounted on the robot. The swivel adapter according to the invention is robust and
mechanically stable. By arranging the distance element at a distance from the periphery of
the first coupling unit, the swivel adapter becomes more stable compared to arranging the
distance element at the periphery of the first and second coupling units. Further, the gap
between the first and second coupling elements will entirely surround the lower portion of
the distance element. Thus, the entrance to the swivel adapter is 360°, which allows the
members to enter the swivel adapter from all possible directions.

The penetration hole is formed between the distance element and the second coupling unit
and the penetration hole is partly surrounding the distance element. The penetration hole has
an arcuate shape in order to surround the distance element. The penetration hole forms a
curved opening between the distance element and the second coupling unit for receiving the
members for transferring media to the tool. This enables the members for transferring media
to move around the distance element from one end of the penetration hole to the opposite
end of the penetration hole without being wounded around the distance element.

Further, the distance element is designed so that a space is formed between the upper portion
of the distance element and the first coupling unit. The upper portion of the distance element
is disposed at a distance from the first coupling unit, and the upper portion of the distance
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element has a lower surface facing the first coupling unit. The space formed between the
upper portion of the distance element and the first coupling unit increases the space for the
members to move freely in relation to the swivel adapter. The members are allowed to move
into the space when the members are located in one of the ends of the penetration hole and
the swivel adapter is still rotating. Thus, the swivel adapter is enabled to rotate beyond the
angle in which the penetration hole extends around the distance element. The combination
of the arcuate shape of the penetration hole and the space between the upper portion of the
distance element and the first coupling unit makes it possible to move the members more
than 360° around the distance element without wounding the members around the distance
element. Accordingly, the invention allows the tool to be rotated relative the robot arm more
than 360°, without twisting the members around the robot arm.

According to an embodiment of the invention, the penetration hole extends at least 2409,
preferably at least 270°, and most preferably at least 290° extends around the common central
axis. Having the penetration hole extending around the distance element at least 240° allows
the tool plate of the robot to be rotated at least +/- 200° in opposite directions, i.e. in total
400°, without winding the members around the distance element. Having the penetration
hole extending around the distance element at least 290° allows the tool plate of the robot to
be rotated at least +/- 250° in opposite directions, i.e. in total 500°, without winding the
members around the distance element.

According to an embodiment of the invention, the widths of the first and second coupling
units are larger than the distance between the first and second coupling units. The width of
the coupling unit is defined as the distance between two opposite parts of the periphery of
the coupling unit. For example, if the coupling unit is circular, the width is the diameter of the
coupling unit. If the coupling unit has polygonal shape, such as hexagonal, octagonal or square
shape, the width is the distance between two opposite sides of the coupling unit. It the width
of the coupling unit varies; the width is defined as the largest width of the coupling unit.
Preferably, the width of the first and second coupling units are at least 50% larger than the
distance between the first and second coupling units, more preferably, the width of the first
and second coupling units are at least twice as large as the distance between the first and
second coupling units, and most preferably at least three times as large as the distance
between the first and second coupling units. This embodiment reduces the height of swivel
adapter, and accordingly the distance between the tool plate and the tool is reduced.

According to an embodiment of the invention, the first and second coupling units are circular,
and the diameters of the first and second coupling units are larger than the distance between
the first and second coupling units.

According to an embodiment of the invention, the distance between the first and second
coupling units along the common central axis is between 20mm and 80mm, and preferably
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between 30mm and 60mm. Thus, the distance between the tool and the tool plate of the
robot is short, which reduces the torque on the axes of the robot, and enables the use of
heavier tools. Due to the fact that the members enter the gap between the coupling units at
the periphery of the swivel adapter, and not at a central portion of the adapter, it is possible
to reduce the distance between the first and second coupling units to achieve a compact
device with reduced height.

According to an embodiment of the invention, the width of the lower portion of the distance
element at its narrowest point is less than half the width of the first coupling unit. Thus, the
space for the members to move freely in relation to the swivel adapter is increased.

According to an embodiment of the invention, the lower portion of the distance element is
rotational symmetric and has a circular cross-section. The shape of the first coupling unit is
circular, and the diameter of the lower portion of the distance element at its narrowest point
is less than half the diameter of the first coupling unit.

According to an embodiment of the invention, the lower portion of the distance element is
disposed at a distance from the periphery of the first coupling unit corresponding to at least
20% of the width of the first coupling unit, preferably at a distance corresponding to at least
30% of the width of the first coupling unit. For example, the lower portion of the distance
element is disposed at least 30mm from the periphery of the first coupling unit, preferably at
least 40mm from the periphery of the first coupling unit, and most preferably at [east 50mm
from the periphery of the first coupling unit. By increasing the distance between the distance
element and the periphery of the first coupling unit, the space for the members to move freely
in relation to the swivel adapter is increased. By moving the distance part away from the
periphery of the first coupling member, the stability of the swivel adapter is increased.
Further, by increasing the distance between the lower portion of the distance element and
the periphery of the first coupling unit, the risk that the members are getting stuck in the
lower portion of the distance element decreases.

According to an embodiment of the invention, the second coupling unit is annular. Further,
the lower portion of the distance element is rotational symmetric. Thus, the contact surfaces
between the members and the body of the swivel adapter are smooth, and sharp edges where
the members can be stuck or be destroyed when the swivel adapter rotates are avoided.

According to an embodiment of the invention, the penetration hcole has two opposite ends,
and the shape of each of the opposite ends of the penetrating hole is circular. This design
further increases the smoothness of the penetrating hole, thus preventing the members from
getting stuck in the penetrating hole and reduces wear on the members during rotation of the
swivel adapter.
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According to an embodiment of the invention, the distance element is designed so that the
lower portion of the distance element extends in a direction in parallel with the common
central axis, and the upper portion of the distance element extends between the lower
portion of the distance element and the second coupling unit in a direction cross the common
central axis. Due to the fact that the lower portion of the distance element extends in a
direction in parallel with the common central axis, and the upper portion of the distance
element extends in a direction cross the common central axis, the cables and hoses are
allowed to move beneath the upper part of the distance element, thereby increasing the angle
the tool can be rotated relative the robot arm, without twisting the members around the robot
arm, and still keeping the stability of the swivel adapter.

According to an embodiment of the invention, the lower portion of the distance element is
attached to a central portion of the first coupling unit. Preferably, the lower portion of the
distance element is extending along the common centre axis. By having the distance element
attached to a central portion of the first coupling unit, the stability of the device increases.

Preferably, the distance element is solid in order to further increase the stability of the device.

According to an embodiment of the invention, the distance element has a bevelled part having
an angled surface sloping towards the lower portion of the distance element. The bevelled
part is disposed between the upper and lower portion of the distance element. This increases
the size of the penetration hole which further increases the space for the members to move
freely in relation to the swivel adapter.

According to an embodiment of the invention, the device comprises an outer part at least
partly surrounding the periphery of the swivel adapter, and comprising one ar more
attachment elements for attachment to the robot, and the outer part is provided with an
opening in communication with said gap, and the swivel adapter is configured to rotate
relative the outer part. The outer part is designed to create an opening and hoider for the
cables and hoses to enable them to move relative the swivel adapter.

According to an embodiment of the invention, the device comprises a support element having
a bent guiding surface. The support element is rotatably connected to an upper surface of the
second coupling unit and designed to guide the one or more members around the penetrating
hole. The support element leads the members a more favourable way around the penetration
hole by directing the members towards the opening, and thus prevents the members from
getting stuck and allows further rotation by centring the members.

According to another aspect of the invention, the object is achieved by an industrial robot
comprising the device.
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The industrial robot comprises a first arm part and a wrist part rotatably connected to the first
arm part. The robot comprises a device according to the invention attached to the wrist part.
For example, the wrist part comprises a rotatable tool plate, and the lower coupling unit is
attached to the tool plate.

According to an embodiment of the invention, the wrist part is rotatable relative the arm part
about at least two wrist axes, and the first coupling unit is locked to one of the wrist axes, for
example the sixth axis, and the outer part of the device is locked to another of the wrist axis,
for example the fifth axis. The swivel adapter is locked to the outermost axis, and the outer
part of the device is locked to the next axis.

Brief description of the drawings

The invention will now be explained more closely by the description of different embodiments
of the invention and with reference to the appended figures.

Fig. 1 shows a perspective seen from above of a first example of a swivel adapter of a
device according to the invention.

Fig. 2 shows a perspective seen from below of the swivel adapter shown in figure 1.

Fig. 3 shows a side view of the swivel adapter shown in figure 1.

Fig. 4 shows a top view of the swivel adapter shown in figure 1.

Fig. 5 shows a perspective seen from above of a second example of a swivel adapter
of a device according to the invention.

Fig. 6a shows an example of a device for transferring media from an industrial robot to
a tool according to the invention seen from a rear perspective view.

Fig. 6b shows the device with the swivel adapter as seen from side perspective view.

Fig. 7a-d shows the device and a cable at different rotational angles.
Fig. 8 shows a part of an industrial robot comprising the device in a perspective view.

Detailed description of preferred embodiments of the invention

An essential part of a device for transferring media from an industrial robot to a tool is a swivel
adapter. Figure 1 shows a first example of a swivel adapter 1 seen in a perspective view from
above. Figure 2 shows the swivel adapter 1 in a perspective view seen from below. Figure 3
shows a side view of the swivel adapter 1, and figure 4 shows a top view of the swivel adapter
1. The swivel adapter 1 has a body 5 comprising a first coupling unit 7 adapted for coupling
the swivel adapter 1 to arobot and arranged at a first end of the body 5, and a second coupling
unit 9 adapted for coupling the swivel adapter 1 to a tool and arranged at an opposite end of
the body 5. The second coupling unit 9 is spaced apart from the first coupling unit 7 at a
distance H along a common central axis C1, as shown in figure 3. This allows a gap 11 to be
formed between the first and the second coupling units 7, 9 for receiving one or more
members for transferring media through the swivel adapter 1 to the tool. Thus, the inlet to
the swivel adapter is through the gap 11 formed between the peripheries of the first and
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second coupling units. The gap 11 extends 360° around the central axis C1, and accordingly
the inlet to the adapter is 360° around the central axis C1. The members can be a plurality of
cables or tubes for transferring media from the robot to the tool.

The body 5 of the swivel adapter 1 further comprises a distance element 13 arranged between
the first and the second coupling units 7, 9 for connecting the first coupling unit 7 to the
second coupling unit 9. The distance element 13 is designed to keep the first and second
coupling units 7, 9 spaced apart from each other along the common central axis and to take
up mechanical force acting on the swivel adapter.

The distance element 13 has a lower portion 15 attached to the first coupling unit 7 at a
distance L from the periphery 8 of the first coupling unit 7, as shown in figure 3. Preferably,
the distance L between the narrowest part of the lower portion and the periphery of the first
coupling unit is at least 30mm, preferably at least 40mm, and most preferably at least 50mm.

In this embodiment, the lower portion 15 of the distance element 13 is attached to a central
portion of the first coupling unit 7. The distance element 13 has an upper portion 17 attached
to the second coupling unit 9. The upper portion 17 is disposed at a distance from the first
coupling unit 7 in a direction towards the second end of the swivel adapter so that a space 20
is formed between the upper portion 17 of the distance element 13 and the first coupling unit
7, see figure 3.

The second coupling unit 9 comprises a penetration hole 19 in communication with the gap
11 for receiving the members from the gap 11 and to guide the members through the second
coupling unit 9 to the tool. The penetration hole 19 is a through-hole in the second coupling
unit 9. The penetration hole 19 is formed between the distance element 13 and the second
coupling unit 9 and has an arcuate shape, see figure 4. The penetration hole 19 partly
surrounds the distance element 13. The penetration hole 19 extends in a curved direction
around the distance element 13, where the members are adapted to move. A part of the
members can also move inside the space 20 between the upper portion 17 and the first
coupling unit 7, allowing further rotation of the swivel adapter 1. The penetration hole 19
extends an angle a around the central axis C1, as shown in figure 4. The penetration hole 19
extends at least 240° degrees around the central axis C1. Preferably, the penetration hole 19
extends at least 270° degrees around the central axis C1, and most preferably the penetration
hole 19 extends at least 290° degrees around the central axis C1. In this embodiment, the
angle a is 290°, which allows the members to be rotated up to 540° around the second
coupling unit 9.

Suitably, the body 5 is made in one piece. Preferably, the body 5 is made of metal, for example,
stainless steel or aluminium. In this example, the second coupling unit 9 is shaped as a circular
plate and has a circular periphery 10. However, the periphery of the second coupling unit 9
can have any shape, such as hexagonal, octagonal, elliptical, or square. Suitably, the second
coupling unit 9 has a smooth surface. In this example, the first coupling unit 7 is shaped as a
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circular plate and has a circular periphery 8. However, the periphery of the first coupling unit
7 can have any shape, such as hexagonal, octagonal or elliptical. To avoid wear on the cables,
sharp edges on the periphery of the first coupling unit 7 should be avoided. The first and
second coupling units 7, 9 are arranged at a distance H from each other so that the gap 11 is
formed between their peripheries for receiving members for transferring media to the tool.
For example, the distance H between the first and second coupling units along the common
central axis is between 20mm and 80mm, and preferably between 30mm and 60mm. The
distance L may vary independently of the size of the robot. For example, L=30 mm for a small
robot, L= 40mm for a medium sized robot, and L=60mm for a large robot.

The distance element 13 is solid. The lower portion 15 of the distance element 13 is rotational
symmetric with respect to the common central axis C1. In this embodiment, the lower portion
15 has a circular cross-section. However, in another embodiment, the lower portion 15 may
have an elliptic cross-section. Thus, the diameter of the lower portion 15 varies. In another
embodiment of the invention, the lower portion 15 can be cylindrical.

In this embodiment, the distance element 13 comprises a bevelled portion 16 having an
angled surface 16b sloping towards the lower portion 15 of the distance element. This gives
the bevelled portion a varying width along its extension. The lower portion 15 extends
between the first coupling unit 7 and the bevelled portion 16. The bevelled portion 16 extends
between the lower portion 15 and the upper portion 17 along the common central axis C1.

The upper portion 17 of the distance element extends between the bevelled portion 16 and
the second coupling unit 9 in a direction cross the common central axis C1. In this
embodiment, the upper portion 17 of the distance element is integrated with the second
coupling unit 9, and a top surface of the upper portion 17 is arranged on the same level as a
top surface of the second coupling unit 9 so that a continuous smooth surface is achieved. The
upper portion 17 of the distance element 13 has two concave portions bending inwards
towards a centre of the upper portion. The upper portion 17 of the distance element 13 is
tapering towards its centre so that it is wider at its ends and thinner in the middle, thus
increasing the angle of the penetration hole 19.

The first coupling unit 7 of the swivel adapter 1 comprises a plurality of first attachment means
21 and a connection plate 23 for attaching the swivel adapter 1 to a tool plate of a robot. The
second coupling unit 9 of the swivel adapter 1 comprises second attachment means 25 for
attaching the swivel adapter to a tool. In this embodiment the first and second attachment
means are a plurality of screw holes for receiving screws or bolts.

In this example, the peripheries 8, 10 of the first and second coupling units 7, 9 are circular.
Preferably, the diameters D1, D2 of the first and second coupling units are larger than the
distance H between the first and second coupling units. Suitably, the diameters D1, D2 of the
first and second coupling units are at least twice as large as the distance between the first and
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second coupling units, as shown in figure 3. Suitably, the diameter D3 of the lower portion 15
of the distance element, at its narrowest point, is less than half the diameter D1 of the first
coupling unit 7.

Figure 5 shows a perspective view seen from above of a second example of a swivel adapter
1’ of a device according to the invention. In this embodiment the lower portion 15’ of the
distance element 13’ is cylindrical, has a circular cross section, and extends along the common
central axis C1, and is directly attached to the upper portion. The swivel adapter 1’ has no
bevelled portion.

Figure 6a shows an example of a device 3 for transferring media from an industrial robot to a
tool according to the invention seen from a rear perspective view. Figure 6b shows the device
3 seen from a side perspective view. The device 3 comprises the swivel adapter 1 and an outer
part 27 that at least partly surrounds the swivel adapter. In this embodiment, the outer part
27 is cylindrical. The outer part 27 is, for example, made of plastic. The swivel adapter is
disposed inside the outer part 27. The swivel adapter is arranged rotatable relative the outer
part about the central axis C1. The outer part 27 has an opening 28 in communication with
the gap 11 of the swivel adapter 1 so that the swivel adapter can receive members 29 for
supplying media to the tool from the robot. The members 29 may include one or more cables
for supplying power and data to the tool, and/or one or more hoses for supplying compressed
air to the tool. The members 29 firstly enter the opening 28, then they pass through the gap
11 between the first and second coupling units 7, 9, and thereafter the members 29 pass
through the penetration hole 19. The members are being supplied to the opening 28 by means
of an outer tube 30 encasing the members. The outer tube 30 is attached to a cable holder 31
that is rigidly attached to the outer part 27.

The swivel adapter is fixedly connected to a tool plate of the robot. Thus, the swivel adapter
is rotated when the tool plate is rotated. The outer part 27 is rigidly connected to an arm of
the robot. Thus, the outer part 27 is prevented from rotating when the tool plate and the
swivel adapter 1 is rotating. Due to the opening 28, the members 29 located in the opening
28 are prevented from rotating relative the outer part 27. Due to the gap 11 and the
penetration hole 19, the swivel adapter is allowed to rotate relative the members 29 at least
up to 360°, and preferably at least up to 400°, and most preferably at least up to 500°, without
twisting the members 29 around the robot arm. The members 29 are exposed to a pure rotary
movement.

In this embodiment, the device 3 comprises a support element 32. The support element 32 is
rotatably connected to the second coupling unit 9 and has a curved part having a bent guiding
surface 32b. The members 29 are attached to the bent guiding surface 32b of the curved part.
The guiding surface 32b guides the members 29 from the swivel adapter 1 towards the tool.
The support element 32 is at least partly rotatable around its own axis, and the rotation angle
of the support element depends on in which angle the members 29 are protruding from the
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penetration hole 19. The support element 32 can guide the members 29 in different
directions, depending on the connection point of the tool. In this embodiment the support
element is rotatably attached to the second part in close proximity to the upper portion 17 of
the distance element 13. The length of the members 29 inside the swivel adapter 1 can be
adjusted to an extent, thus further increasing the possible rotation angle of the swivel adapter
1.

The outer part 27 is connected to the robot by means of attachment elements 33. The
attachment elements 33 have one end connected to the outer part 27 and the other end
connected to the robot. In this embodiment, two attachment elements 33 are connected to
the outer part 27 by means of bolts, and to the robot by means of protruding parts 35. The
protruding part 35 engages in recesses on the robot adapted to lock the protruding part 35 in
the recesses. In other embodiments a different lock mechanism may be used, or different
types or numbers of attachment elements 33. The cable holder 31 further comprises a holder
part 36 for holding the members. The holder 36 is provided with an opening for receiving the
outer tube 30 surrounding the members 29.

Figures 7a-d show examples of the passage of members 29 through the device 3 at different
rotational angles of the swivel adapter 1 relative the cable holder 31 and the outer part 27.
The position where the members 29 penetrate the penetration hole 19 is referred to as the
current extension angle. The members 29 pass through the opening of the holder part 36 of
the cable holder 31 and protrude from the outer tube 30. Then, the members 29 pass through
the opening 28 of the outer part 27 and further pass through the gap 11 between the first and
second coupling units 7, 9 of the swivel adapter. The members further pass through the
penetration hole 19, and are attached to the guiding surface 32b of the support element 32.
The support element 32 is attached to the second coupling unit 9. The support element 32
rotates relative the second coupling unit 9 and relative the outer tube 30. Depending on the
position of the support element 32 relative the outer tube 30, different paths need to be taken
for the members 29 to reach the support element 32. This means that upon rotation of the
swivel adapter 1, a part of the members 29 has to curve in order to attach to the support
element 32. Due to the fact that the support element is rotatable in relation to the swivel
adapter, the members 29 will cause the support element to move to suitable direction for the
members.

In figure 7a the swivel adapter 1 has a 0° rotational angle relative the cable holder 31. This
means that the current extension angle is 0° and the support element 32 is at a far end of the
second coupling unit 9 and faces the outer tube 30. Thus the members 29 can reach the
support element without bending.

In Figure 7b the swivel adapter 1 has a 90° rotational angle relative the cable holder 31. The
current extension angle is about 90°. The members 29 are thus curved in order to reach the
supporting member 32. The members 29 have rotated the support element so it faces the
most suitable direction for the members.
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In figure 7c the swivel adapter has an 180° rotational angle relative the cable holder 31. The
support element 32 holds the members at a distance from the second coupling unit 9 to
prevent the members 29 to chafe against the surface of the second coupling unit 9. The
current extension angle is thus affected by the length of the support element 32 and will
remain in the same extension angle upon further rotation. A part of the members 29 moves
through the space between the upper portion 17 of the distance element 13 and the first
coupling unit 7, thus preventing the members 29 from entangling themselves in the swivel
adapter 1. In this embodiment, the extent on which further rotation is possible is determined
by the length of the members 29. However, in other embodiments the extent in which further
rotation is possible may be achieved by other means.

In figure 7d the swivel adapter has a 240° rotational angle relative the cable holder 31. The
members 29 are fully extended at a 240° rotation. This example allows the swivel adapter a
240° rotation in both directions, thus giving the swivel adapter a total of 480° rotation.
However, in another example, a further rotation of the swivel adapter to 270°, and a total of
540° rotation is possible.

The members 29 are standing still in relation to the robot during most of the rotation of the
swivel adapter. The load on the members during the rotation of the swivel adapter is generally
pure rotational which reduces the mechanical wear on the members and prolongs the life-
time of the members.

Figure 8 shows a part of an example of an industrial robot 37 comprising the device 3 seen
from a perspective view. In this embodiment, the robot has six axes. However, the robot can
have more or less than six axes. In this embodiment, the robot is a single armed robot.
However, the robot can also be a dual armed robot. The robot 37 comprises a stationary base
(not shown) that supports a stand (not shown), which is rotatable about a first axis. The stand
supports a first arm part 39 which is rotatable about a second axis with respect to the stand.
The first arm part 39 supports a second arm part 41 which is rotatable about a third axis with
respect to the first arm part. The second arm part 41 supports a wrist part 43, which is
rotatable about a fourth axis, a fifth axis A5, and a sixth axis A6 with respect to the second arm
part. The wrist part 43 supports a tool. The first coupling unit 7 of the swivel adapter 1 is locked
to the sixth axis of the robot so that the swivel adapter follows the movement of the sixth axis.
The swivel adapter is the mechanical link between the robot and a tool mounted on the sixths
axis of the robot. The wrist part may have a tool plate rotatable about the sixth axis. The first
coupling unit 7 of the device 3 is then attached to the tool plate. Thus, the swivel adapter 1
rotates about the sixth axis.

The outer part 27 of the device is locked to the fifth axis of the robot, and thus follows the
movements of the fifth axis. Due to the fact that the swivel adapter is locked to the sixth axis,
the swivel adapter follows the movements of the fifth axis as well as the movements of the
sixth axis. The outer part 27 stands still relative the sixth axis of the robot and relative the
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swivel adapter 1. For example, the wrist part comprises a shaft 45 defining the fifth axis, and
the attachment elements 33 of the outer part 27 are attached to the shaft 45. The members
29 are guided to the device 3 by means of the outer tube 30. The members 29 follow the
movements of the fifth and sixth axes. The present invention is not limited to the
embodiments disclosed but may be varied and modified within the scope of the following
claims. For example, the shape of the distance element and the penetration hole may vary.
The size of the swivel adapter is adapted to the size of the robot or the tool. Thus, the swivel
adapter can be scaled up or down in dependence on the size of the robot and/or tool.
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Claims

1. A device for transferring media from an industrial robot to a tool, wherein the device
comprises a swivel adapter having a body including:

- a first coupling unit arranged in one end of the body for coupling the swivel adapter to the
robot,

- a second coupling unit arranged in an opposite end of the body for coupling the swivel
adapter to the tool, and

- a distance element having a lower portion attached to the first coupling unit and an upper
portion attached to the second coupling unit, wherein the first and second coupling units are
spaced apart from each other along a common central axis so that a gap is formed between
them, and the lower portion of the distance element is disposed at a distance from the
periphery of the first coupling unit, and the second coupling unit is provided with a
penetration-hole in communication with the gap, wherein the first coupling unit is shaped as
a circular plate and has a circular periphery, wherein the upper portion of the distance
element is arranged so that a space is formed between the upper portion of the distance
element and the first coupling unit, and the penetration hole is formed between the distance
element and the second coupling unit, the penetration hole is partly surrounding the distance
element and has an arcuate shape, and the penetration hole extends at least 240°around the
common central axis and in a curved direction around the distance element, wherein the
device comprises an outer part at least partly surrounding the swivel adapter and comprising
one or mare attachment elements for attachment to the robot, and the outer part is provided
with an opening for receiving members for supplying media to the tool, and the swivel adapter
is configured to rotate relative said opening at least +/- 200° in opposite directions, and the
penetration hole is arranged between the distance element and said opening when the swivel
adaptor has a 0° rotational angle relative said opening.

2. The device according to claim 1, wherein the penetration hole extends at least 270%around

the common central axis.

3. The device according to claim 1, wherein the penetration hole extends at least 290°around
the common central axis.

4.The device according to any one of claims 1 to 3, wherein the first and second coupling units
are circular, and the diameters of the first and second coupling units are larger than the
distance between the first and second coupling units.

5. The device according to claim 4, wherein the diameters of the first and second coupling
units are at least twice as large as the distance between the first and second coupling units.

CA 3051516 2019-11-11
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6. The device according to claim 4, wherein the diameters of the first and second coupling
units are at least three times as large as the distance between the first and second coupling
units.

7. The device according to any one of claims 1 to 6, wherein the distance between the first
and second coupling units along the common central axis is between 20mm and 80mm.

8. The device according to any one of claims 1 to 6, wherein the distance between the first
and second coupling units along the common central axis is between 30mm and 60mm.

9. The device according to any one of claims 1 to 8, wherein the lower portion of the distance
element has a circular cross-section, the periphery of the first coupling unit is circular, and the
diameter of the lower portion at its narrowest portion is less than half the diameter of the
first coupling unit.

10. The device according te any one of claims 1 to 9, wherein the lower portion of the distance
element is disposed a distance of at least 30mm from the periphery of the first coupling unit.

11. The device according to any one of claims 1 to 9, wherein the lower portion of the distance
element is disposed a distance of at least 40mm from the periphery of the first coupling unit.

12. The device according to any one of claims 1 to 9, wherein the lower portion of the distance
element is disposed a distance of at least 50mm from the periphery of the first coupling unit.

13. The device according to any one of claims 1 to 12, wherein the penetration hole has two
opposite ends, and the shape of each of the opposite ends is circular.

14. The device according to any one of claims 1 to 13, wherein the distance element is
designed so that the lower portion of the distance element extends in a direction in parallel
with the common central axis, and the upper portion of the distance element extends
between the lower portion of the distance element and the second coupling unit in a direction
cross the common central axis.

15. The device according to any one of claims 1 to 14, wherein the lower portion of the
distance element is attached to a central portion of the first coupling unit.

16. The device according to any one of claims 1 to 5, wherein the distance element comprises
a bevelled portion having an angled surface sloping towards the lower portion of the distance
element.

CA 3051516 2019-11-11
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17. The device according to any one of claims 1 to 16, wherein the opening in the outer part
is in communication with said gap.

18. The device according to any one of claims 1 to 17, wherein the device comprises a support
element having a bent guiding surface and rotatably connected to the second coupling unit.

19. An industrial robot comprising an arm part and a wrist part rotatably connected to the arm
part, wherein the robot comprises a device according to any one of claims 1 to 18 attached to
the wrist part.

20. An industrial robot comprising an arm part and a wrist part rotatably connected to the arm
part, wherein the robot comprises a device according to claim 12 attached to the wrist part,
and the wrist part is rotatable relative the arm part about at least two wrist axes, and the first
coupling unit is locked to one of said wrist axes and the outer part of the device is locked to
another of the wrist axis.

CA 3051516 2019-11-11
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