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Rotating device for receiving and handling goods

The present invention relates to a device for receiving and handling goods or
products, and more particularly the present invention relates to a rotatable device
for input and output of goods or products in a storage system.

In today’s society, both privately and in the business sector, the consumption of
goods is increasing at a great rate. A number of producers and commercial
organisations have therefore adopted different storage systems for their goods
and/or products. Since manual retrieval of goods and/or products in such a storage
system is time-consuming considering that a single customer order might comprise
a large number of different goods and/or products, storage systems of this kind are
more or less automated. The storage installations are computer-controlled, with a
number of robots being employed for finding and retrieving the various goods
and/or products. The retrieved goods and/or products are delivered to receiving
stations in the storage system, whereupon an operator will pack the goods and
dispatch them according to the individual customer’s orders.

Different kinds of automation are previously known of such stores, especially for
retrieval of units from a store of this kind. In American patent US 5.147.176 an
automated storage system is described, where goods items are assigned a random
position in the system, and where a computer program keeps a continuous record of
the individual goods items’ position in the system. The storage system further
comprises storage shelves, where the stored goods items are arranged in storage
boxes in the storage shelves. Between the storage shelves access passages will be
provided, and cranes or hoisting devices will then transfer the storage boxes to
wagons which will transport them to a packing station.

Another storage system is described in the European patent EP 767.113 B1, where a
robot system is employed for placing or removing goods items in or from the
storage system. The goods items are arranged vertically in stacks, and a robot can
lift the goods items vertically by means of a gripping device in order to remove
them from the stack.

American patent US 2.701.065 describes a system for handling and storing
containers holding various products and/or goods. The containers are arranged in
vertical columns or stacks. Two separate hoisting devices are employed in order to
retrieve a single container from a column or stack. The container will then be
delivered to a receiving and handling station, whereupon products and/or goods can
be transferred to a vehicle.

The above storage system has made the retrieval process of the various goods items
faster and more efficiert. while reducing errors in the retricval of the goods items.
However, the storage systems will be of such a nature that a “bottleneck” will be
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created at the storage systems’ packing stations or delivery stations, thereby causing
delays in the packing of the goods items, since the systems will only be able to
deliver one storage container at a time to a packing station or delivery station. When
the operator has picked out the relevant goods item from the storage container, the
storage container will be returned to the storage shelf or stack by means of the
robot, crane or hoisting device, whereupon a new storage container is produced and
delivered at the packing station or delivery station. This process is repeated until all
the goods items have been picked out and packed ready for dispatch.

Consequently it is an object of the present invention to provide a rotating device for
receiving and handling goods and/or products which can receive and handle goods
and products in such a storage system in a faster and more efficient manner.

A further object of the present invention will be to provide a rotating device for
receiving and handling goods and/or products which is compact and therefore takes
up very little space.

These objects are achieved with a device as indicated in the following independent
claim, where further features of the present invention will become apparent from the
dependent claims and the description below.

The present invention relates to a rotating device for receiving and handling
different goods and products, where the rotating device is provided in a work station
which is associated with a storage system for different goods and products. The
rotating device comprises a number of holding devices which are designed for
receiving storage devices, where each holding device is connected via a frame to an
elongated element which is mounted in the centre of the device. Drive devices are
further connected to each frame, where these drive devices are further connected to
a common drive arrangement, in order thereby to provide a rotation of the holding
devices about a central axis extending parallel to the elongated element.

The common drive arrangement and the drive devices may comprise one or more
electric motors, wheels etc., where gearwheels, belt drive etc. may be employed to
provide a rotation of the holding devices. Furthermore, on account of the design of
the common drive arrangement and drive devices, it will be possible for the holding
devices to be rotated independently of or dependently on one another. A person
skilled in the art will understand how this arrangement should be designed in order
to achieve the desired purpose.

The rotating device may, for example, comprise three holding devices, but it should
be understood that the device may be provided with a greater or smaller number of
holding devices. The number of holding devices will be dependent on the storage
system “capacity”, i.e. how many different goods items the.storage system contains,
anticipated turnover of the different goods items, etc.
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The holding devices in the rotating device according to the present invention are
preferably arranged to be rotated independently of one another. If the rotating
device comprises three holding devices, for example, this will permit that two
holding devices may be arranged in the actual storage system, thereby enabling both
the holding devices to be “served” simultaneously; if both the holding devices in the
storage system are empty (i.e. a storage device is not provided in the holding
device), robots can fetch storage devices for each of the two holding devices
simultaneously. If one of the holding devices located in the storage system is empty
while the other is full (i.e. a storage device is provided in the holding device), one
robot can fetch a storage device in order to place the storage device in the empty
holding device, while another robot can retrieve the storage device from the full
holding device and place the storage device in the storage system. At the same time,
while the robots are delivering to or fetching from the two holding devices located
in the storage system, an operator can pick goods or products from the third holding
device which is then located in the work station.

It should be understood, however, that the holding devices may also be arranged to
be rotated dependently on one another.

The holding device in the rotating device may, for example, be composed of an
open box (the box is without a top and bottom) or a frame of beams. The holding
device may furthermore have a rectangular shape and is adapted to suit standardised
storage devices. It should be understood, however, that the holding device may be
of a different shape, such as square, circular or the like.

According to an embodiment of the rotating device, the holding devices are
designed to be able to rotate about a central axis extending through the centre of the
holding device.

On an inside of the holding devices there may be provided at least one stop device
and/or a sensor device for the storage devices, in order thereby to be able to secure
and/or receive a confirmation that a storage device has been received in the holding
device.

In an embodiment of the present invention the rotating device for receiving and
handling goods and products is mounted on and connected to a framed structure,
which in turn is mounted in a work station. The framed structure may furthermore
comprise a framework which will be adapted to suit the dimensions (width, length
and height) of the storage system’s framework, in order thereby to facilitate the
delivery and retrieval of storage devices to and from the holding devices.

It should be understood, however, that the rotating device may be mounted directly

-in the work station, without being connected to a framed structure. . .
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A non-limiting description will now be given of embodiments of the present
invention with reference to the accompanying drawings, in which

Figure 1 illustrates a rotating device according to the present invention mounted in a
work station in a storage system,

Figure 2 illustrates the device according to the present invention partly from the
side and from above,

Figure 3 illustrates an embodiment of the rotating device according to the present
invention, where some of the device’s different elements are depicted in an
expanded section,

Figure 4 illustrates further details of a second embodiment of the rotating device
according to the present invention, and

Figure 5 illustrates a separate unit in the rotating device according to the present
invention.

In figure 1 a rotating device 1 according to the present invention is mounted in a
work station 2, which work station 2 is associated with a storage system for
different goods and/or products. The actual storage system for the different goods
and/or products is not illustrated, but may, for example, be composed of a large
number of standardised containers or storage devices 4 which are arranged in a
vertical framework. The stock of goods in the form of homogeneous or
heterogeneous units will then be arranged in the individual containers. By means of
a computer and control program a number of robots (not shown) will be able to
retrieve containers holding goods and/or products according to a customer order
from the storage system’s framework and deliver the retrieved container(s) or
storage device(s) 4 at the work station 2.

The work station 2 comprises a working surface 21, in which working surface 21
there is provided an opening 3 for receipt and delivery of goods and/or products. A
storage device 4 in the rotating device 1 is shown partly through the opening 3.

When one or more goods or products (not shown) according to a customer order are
retrieved from the storage device 4 by an operator, the operator will rotate the
rotatable device 1 by means of a control device (not shown), with the result that the
next storage device 4, which is already retrieved by a robot, is passed to the opening
3 in the working surface 21. The storage device 4 with the already selected item
and/or product will then be “fed” into the storage system again in a similar manner,
thereby enabling a robot to fetch the storage device 4 and place it at a random
location in the storage system’s framework. The design and mode of operation of
the rotating device 1 will be explained in more detail below.
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Figure 2 illustrates an embodiment of the rotating device 1 according to the present
invention, where the rotating device 1 comprises three holding devices 5. In each of
the holding devices 5 there is provided a storage device 4. A holding device 5 may,
for example, be an open “box” (without top and bottom), see figure 3, where a
number of stop devices (not shown) may be mounted on an inside of the holding
device 5. The stop devices will prevent the storage devices 4 from “sliding” through
the holding device 5. In addition a detector device (not shown) may be provided in
the form of a sensor on the inside of the holding device 5, for confirming that a
storage device 4 has been received and secured in the holding device 5.

A person skilled in the art will know how stop and sensor devices should be
arranged in order to achieve the intended effect, and it will therefore not be further
described here.

Each holding device 5 is further connected to a holding plate 6, which holding plate
6 is supported by a vertically arranged frame 7. One short side of the vertically
arranged frame 7 is connected to an elongated element 8, while a drive device 9 is
provided and connected to an opposite short side of the vertically arranged frame 7.
The drive device comprises a wheel 10.

The elongated element 8 comprises an upper and lower mounting bracket 80, which
is used for mounting the elongated element 8 on a central stem 140. In this case the
mounting brackets 80 are provided with a through-going hole.

The lower end of the central stem 140 is connected to a common drive arrangement
(not shown), to which common drive arrangement the drive devices 9 are connected.

A storage device 4, holding device 5, holding plate 6 and the vertically arranged
frame 7 will therefore form a separate unit 100 in the rotating device 1, where each
separate unit 100 can be controlled independently of the two other units. The
separate units 100 are furthermore mounted in a framed structure 11, where a plate
12 is mounted in the framed structure 11 at a height above a base G, for example a
floor, on which the rotating device is placed. The plate 12 is provided with a
through-going hole 121, where the circumference of the through-going hole 121 is
used for controlling the units in the device 1. The wheel 10 in each unit’s 100 drive
device 9 will then be arranged to be able to follow the circumference of the
through-going hole 121.

When the separate units 100 are mounted in the framed structure 11, the elongated
elements 8 will be arranged in towards the centre of the rotating device 1, where the
elongated elements 8 are supported by a plate element 13 via their lower end 81.
The plate element 13 is further connected to a cross beam 111 in the framed
structure 11.. The elongated elements § will furthermore be connected to each other
and a supporting beam 112 via their upper ends 82.
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The separate units 100 are further connected via their drive devices 9 to a common
drive device (not shown) for the rotating device 1. The common drive device may,
for example, be an electromotor or the like, where the drive device is arranged to be
able to drive the separate units 100 independently of one another.

The rotating device 1 for receiving and handling goods and/or products is employed
with a storage system in order to further increase the speed of selecting and
delivering goods or products stored in the storage system. One or more robots will
then be able to select storage devices 4 in the storage system’s framework according
to a customer order, where each storage device 4 contains a goods item or a product.
The one or more robots will then deliver the storage device 4 in an empty holding
device 5 in the rotating device 1.

In figure 2 two of the rotating device’s 1 holding devices 5, in which holding
devices 5 two storage devices 4 are arranged, will be arranged in the actual storage
system for different goods and products. A framework 14, which forms a part of the
framed structure 11, will then be adapted to suit the storage system’s framework
(not shown). The holding devices 5 and the storage devices 4 will then be located
behind a wall V in figure 1.

When a robot in the storage system has delivered a storage device 4 in an empty
holding device 5 in the rotating device 1, an operator will arrange by means of a
control device for the rotating device 1 to be rotated about an axis of rotation
extending parallel to the elongated elements 8, thereby causing the holding device 5
containing the storage device 4 to be brought to the opening 3 in the work station 2.

The operator can now pick out through the opening 3 the goods item or items
located in the storage device 4 in order to pack it or them. While the operator is
picking out the goods item or items from the storage device 4, another robot will
have found another storage device 4 in the storage system and will have delivered
this storage device 4 in an empty holding device 5 in the rotating device 1, where
the empty holding device 5 is located in the actual storage system (behind the wall
V).

When he or she has picked out the goods item or items from the first storage device
4, the operator will again arrange for the rotating device 1 to be rotated, whereupon
the new storage device 4 delivered in the holding device 5 is rotated towards the
opening 3 in the work station 2. This rotation will also have caused the first holding
device 5 with the storage device 4 to be rotated into the storage system again. While
the operator picks out one or more goods items from the second storage device 4, a
robot will be able to retrieve the first storage device 4 (from which the operator has
already picked out a goods item or items), so that the storage device 4 can again be
stored in the storage system’s framework, while at the same time another robot will -
be able to find a third storage device in the storage system. The third storage device
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4 will then be delivered in the empty holding device 5 in the device 1. When he or
she has picked out one or more goods items from the second storage device 4, the
operator will then once again arrange for the rotating device 1 to be rotated,
whereby the third storage device 4 is brought to the opening 3 in the work station 2.

The process of retrieval and delivery of storage devices 4 in the rotating device’s 1
holding devices 5 and the storage system is repeated until the goods item or items in
a customer order have been selected and packed.

In figure 3 an expanded section of the rotating device 1 is illustrated, where it can
be seen that the holding device 5 has to be mounted on the vertical frame 7, where
the vertical frame 7 is further connected to the elongated element 8. The vertical
frame 7 is driven round by a mechanical device 10 mounted on the vertical frame 7.
The mechanical device 10 comprises an electric motor with a wheel 10 resting on
the frame 12, where the electric motor drives the holding device 5 in the same
relative position while the holding device 5 rotates, i.e. the holding device 5 is
permitted to rotate about a vertical axis X extending through the centre of the
holding device 5. This arrangement means that the holding device’s 5 long sides
will be parallel to a transverse beam 113 in the framed structure 11.

In figure 4 another embodiment of the rotating device 1 for receiving and handling
different goods or products according to the present invention is illustrated, where
the rotating device 1 is depicted ready-assembled. In this embodiment the rotating
device 1 also comprises three holding devices 5, even though it should be
understood that the rotating device 1 may comprise a larger or smaller number of
holding devices 5.

Each holding device 5 is connected to a holding frame 61, the holding frame 61
being composed of four beams 611 which are interconnected. The holding frame 61
is supported by two beams 711 extending obliquely up from a triangular frame 71,
and is further connected to the one side of the triangular frame 71. The triangular
frame 71 is further connected to an elongated element 81. The elongated element’s
81 lower and upper ends 811, 812 are each connected to a plate element 131. A
drive device 91 is connected in a suitable manner to an upper plate element 131,
near one end of the plate element 131. The drive device 91 comprises a gearwheel
101.

The plate elements 131 are further mounted in a central stem 140 which is arranged
centrally in the rotating device 1. At an upper end of the central stem 140 a sun
wheel 140 is mounted, which sun wheel 140 is engaged with the gearwheels 101. A
drive device (not shown) is used to drive the sun wheel 140.

A lower end of the central stem 140 is connected to a support 142. Around its
circumference the support 142 is provided with a number of through-going holes
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143, in order to connect it securely to the base G by means of bolts, screws or the
like.

In a similar way to the embodiment according to figures 2 and 3, in this
embodiment each holding device 5 is also arranged to be able to be rotated about an
axis X extending through the centre of the holding device 5, with the result that the
holding devices 5 will assume the position illustrated in figure 2.

The rotating device 1 for receiving and handling goods and/or products will be
mounted in a work station 2 which is associated with a storage system for different
goods and/or products.

In figure 5 a separate unit 100 is illustrated (for the sake of simplicity the storage
device 4 is not shown in the figure). In this case the holding device 5 will be
secured to the holding plate 6 by means of bolts, screws or the like. The holding
plate 6 will furthermore be connected to the vertical frame 7 in such a manner that
the holding plate 6 can be rotated relative to the vertical frame 7. The vertical frame
7 is further connected to an elongated element 8 comprising an upper and lower
mounting bracket 80 (only the upper mounting bracket is shown in the figure),
where the upper and lower mounting brackets 80 are provided with a through-going
hole 700 for mounting in a central stem 140. The lower end of the central stem 140
is connected to a common drive arrangement (not shown), to which common drive
arrangement a drive device 9 mounted on the vertical frame 7 is also connected. In
addition the holding plate 6 is also connected to the common drive arrangement by
means of a chain-driven drive arrangement 102. By means of this arrangement the
common drive arrangement can both drive the drive device 9 and the chain-driven
drive arrangement 102, thereby permitting the holding device 5 to rotate relative to
the vertical frame 7 by means of the connection with the holding plate 6. The
holding device 5 will then be rotated so that the holding device’s long sides will at
all times be parallel to a transverse beam 113 in the framed structure 11, see also
figure 3.

The invention has now been explained by means of a preferred embodiment. Only
elements connected with the invention are described and a person skilled in the art
will appreciate that in the present system fewer or more holding devices may be
employed in the rotating device, the holding devices may be controlled
independently of or dependently on one another etc. The skilled person will also
understand that several changes and/or modifications may be made to the described
and illustrated embodiments which are within the scope of the invention as defined
in the following claims.
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A rotating device (1) for receiving and handling goods and/or products,
where the device (1) comprises a number of holding devices (5) designed
for receiving storage devices (4), characterised in that each holding
device (5) is connected via a holding arrangement (6, 61) and a frame (7,
71) to an elongated element (8, 81), which elongated element (8, 81) is
connected to a stem (140) arranged centrally in the device (1), where
drive devices (9, 91) associated with each frame (7, 71) are connected to
a common drive arrangement, in order thereby to provide a rotation of the
holding devices (5) about a central axis extending parallel to the stem
(140).

A rotating device according to claim 1,
characterised in that the device (1) comprises two or more holding
devices (5).

A rotating device according to claim 2,

characterised in that the holding device (5) comprises at least one stop
and sensor device mounted on its inside, for securing and confirming
receipt of a storage device (4).

A rotating device according to claim 1,
characterised in that the holding device (5) can rotate about a central axis
(X) extending through the centre of the holding device (5).

A rotating device according to claim 1,
characterised in that the device (1) is mounted in a framed structure (11)
in a work station (2).

A rotating device according to claim 5,
characterised in that the framed structure (11) comprises a framework
(14).

A rotating device according to claim 1,
characterised in that the device comprises a control unit connected to the
common drive arrangement.

A rotating device according to claim 1,
characterised in that the common drive arrangement comprises at least
one electromotor connected to a gearwheel or the like.

A rotating device according to claim 1 or 4,
characterised in that the holding devices (5) are arranged to be moved
independently of one another.
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10. A rotating device according to claim 1,
characterised in that the frame (71) comprises a transverse beam (711)
which supports the holding frame (61).



