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SINGLE CELL ROBOT WITH CONTROL UNIT
Introduction

The present invention relates to a remotely operated vehicle, or robot, for picking
up storage bins from a storage system. The vehicle occupies a single cell holding
storage bins, and comprises control means for manually overriding a remote
controlled operation.

Background

A remotely operated vehicle for picking up storage bins from a storage system is
known. A detailed description of a relevant prior art storage system is presented in
WO 98/49075, and details of a prior art vehicle being suitable for such a storage
system is disclosed in detail in Norwegian patent no. 317366 B1.

Such prior art storage systems comprise a three dimensional storage grid holding
storage bins that are stacked on top of each other up to a certain height. The storage
grid is normally constructed as aluminium columns interconnected by top rails, onto
which a plurality of remotely operated vehicles, or robots, are arranged to move
laterally. Each vehicle is equipped with a lift for picking up, carrying, and placing
bins that are stored in the storage grid. A vehicle further comprises a rechargeable
battery in order to supply electrical power to a motor incorporated in the vehicle.
The vehicle typically comprises a control unit adapted for communication with a
control system via a wireless link which is provided with power from the internal
rechargeable battery that is recharged at a charging station when needed.

An example of a prior art storage system is illustrated in figure 1. The storage
system 10 includes a plurality of remotely operated vehicles 80 configured to move
in X and Y directions on dedicated supporting rails 20, and to receive a storage bin
60 from a storage column 30 within a bin storing grid 50. The prior art storage
system 10 may also include a dedicated bin lift device 70, the latter being arranged
to receive a storage bin 60 from a vehicle 80 at the top level of the storage system
10 and to convey the storage bin 60 down in a vertical direction to a delivery port or
station 40.

Said known system comprises vehicles 80, each covering a cross section of the
underlying storage system 10 corresponding to two storage columns 30.

In order to allow an increase in the number of remotely operated vehicles operating
simultaneously on the top rails of the three dimensional storage grid, the applicant
has also developed single cell vehicles, where each vehicle occupying only a single
cell. Each vehicle will operate very close to each other, e.g. as close as 4mm. This
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does however introduce a problem related to congestion if one or more vehicles fail
to operate which may result in blocking of other vehicles. If congestion or jamming
occurs it will be hard to operate and move the automated vehicles. Control signals
to and from vehicles may be blocked.

It is thus an object of the present invention to provide a single cell vehicle with
control means for manually overriding a remote operation thereby enabling manual
operation of the vehicle.

Summary of the invention

The present invention relates to a remotely operated vehicle, or robot, for picking
up storage bins from a storage system.

More specifically, the invention is defined by a remotely operated vehicle for
picking up storage bins from an underlying storage system, comprising an internal
lifting device for lifting storage bins from the underlying storage system, rolling
means allowing movement of the vehicle along first and second directions (x, y) on
the underlying storage system, driving means situated at or at least partly within the
rolling means for providing driving force to the vehicle while occupying minimum
space, and a control unit configured to control the movements of the vehicle, where
the control unit is connected to said driving means and provided with wireless
communication to and from the vehicle by means of a wireless communication link.

The remotely operated vehicle is characterized in that the control unit is connected
to a control panel with input means for manual overriding a remote controlled
operation of the vehicle.

Other features of the invention are defined in the dependent claims.

Brief description of the drawings

Figure 1 is a perspective view of a prior art storage system comprising a grid and a
plurality of remotely operated vehicles;

Figure 2 shows a section of the storage system seen from above where several
vehicles are arranged directly above five neighbouring storage columns;

Figure 3 shows a remotely operated vehicle according to one embodiment of the
invention, and

Figure 4 shows the control unit and its connection to different control means.
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Detailed description of the invention

The present invention addresses a problem related to remotely operated single cell
vehicles for picking up storage bins from a storage system. Using single cell
vehicles in a storage system described in the background section above allow more
vehicles to operate simultancously. They may then operate very close to each other,
¢.g. as close as 4mm. This may however introduce a problem if one or more
vehicles fails or is stuck. Congestion may then occur resulting in several blocked
vehicles. If congestion and jamming occurs it will be hard to operate and move the
automated vehicles. Control signals to and from vehicles may further be blocked.

It is thus an object of the present invention to provide a single cell vehicle with
control means enabling manually overriding of a remote controlled operation of the
vehicle.

Figure 1 is a perspective view of a prior art storage system 10 comprising a storing
grid 50 and a plurality of remotely operated vehicles 80. The upper part of the
storage grid is provided with dedicated supporting rails 20 for the vehicles to run
on. The vehicles 80 are configured to move in X and Y directions on the rails 20,
and to receive a storage bin 60 from a storage column 30 within a bin storing grid
50. The storage system 10 may also include a dedicated bin lift device 70, the latter
being arranged to receive a storage bin 60 from a vehicle 80 at the top level of the
storage system 10 and to convey the storage bin 60 down in a vertical direction to a
delivery station or port 40.

Figure 2 shows a section of the storage system 10 seen from above, and where
several vehicles 80 are arranged directly above five neighbouring storage columns
30. This figure illustrates the problem occurring if the remotely operated vehicle 80
located in the middle is stuck. It will then block the passage for the other vehicles
80 making a storage operation more time consuming and possibly preventing it
totally.

Figure 3 shows a remotely operated vehicle 80 according to one embodiment of the
invention. The vehicle 80 is adapted for picking up storage bins 60 from an
underlying storage system 10.

The body of the vehicle 80 comprises a cavity for receiving a storage bin 60. The
cavity is arranged centrally within and is surrounded by the body of the vehicle 80.
The body of the vehicle 80 further comprises A lifting device for lifting and
lowering a storage bin 60 is further provided in the body of the vehicle 80.

The vehicle 80 further comprises rolling means 85 allowing movement of the
vehicle 80 along first and second directions (X, y) on the underlying storage system
10. The rolling means are connected to driving means 90 situated at or at least
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partly within the rolling means 85 for providing driving force to the vehicle 80. This
configuration will occupy minimum space within the vehicle 80, thereby freeing
space for other installations in the vehicle.

The vehicle 80 further comprises a control unit 95 configured to control the
movements of the vehicle 80. The control unit 95 is connected to the driving means
90 and provided with wireless communication to and from the vehicle 80 by means
of a wireless communication link 75.

In addition to controlling the vehicle 80 by means of wireless input signals, the
control unit 95 is also connected to a control panel 100 with input means for
manually overriding a remote controlled operation of the vehicle 80. This manual
overriding feature is important if congestion with several vehicles 80 occurs.

In one embodiment, the control unit 95 is installed in the top section 110 of the
vehicle 80, e.g. above the cavity holding a storage bin 60.

The control panel 100 may be installed in the top section 110 of the vehicle 80 and
with input means that are accessible from the outside of the vehicle 80. This
configuration is favourable for vehicles 80 occupying only a single cell. Even
though all sides of a vehicle are blocked due to other neighbouring vehicles 80, the
outer part of the top section will always be accessible. The control panel 100 may in
one embodiment comprise input buttons for controlling movements of the vehicle
80.

In one embodiment, the control panel 100 comprises an emergency stop button 105
stopping all operations of the vehicle 80. This may be necessary if the wireless
connection is lost. The emergency stop button 105 and the control panel 100 will be
accessible for operation from the outside of the vehicle. This opens for different
scenarios for pressing the stop button 105 and operating the control panel 100.

One or more vehicles may for instance be equipped with a robot arm enabled to
access the control panel of an adjacent vehicle 80. There may also be an
installation, located above the upper part of the storage grid, having means for
moving to a specific vehicle 80 and accessing the control panel 100 and the stop
button 105. An operator may also operate the control panel 100 directly.

By placing a control panel 100 with a stop button 105 on the top part 110 of the
vehicle 80, a vehicle may be operated despite of a broken wireless control link.
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CLAIMS

1. A remotely operated vehicle (80) for picking up storage bins (60) from an
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underlying storage system (10), comprising an internal lifting device for
lifting storage bins (60) from the underlying storage system (10), rolling
means (85) allowing movement of the vehicle (80) along first and second
directions (x, y) on the underlying storage system (10), driving means (90)
situated at or at least partly within the rolling means (85) for providing
driving force to the vehicle (80) while occupying minimum space, and a
control unit (95) configured to control the movements of the vehicle (80),
where the control unit (95) is connected to said driving means (90) and
provided with wireless communication to and from the vehicle (80) by
means of a wireless communication link (75),

characterized in that

the control unit (95) is connected to a control panel (100) installed in the top
section (110) of the vehicle (80), the control panel (100) having input means,
including an emergency stop button (105) for manual overriding a remote
controlled operation of the vehicle (80).

. The remotely operated vehicle (80) according to claim 1, where the control

unit (95) is installed in the top section (110) of the vehicle (80).

. The remotely operated vehicle (80) according to claim 1 or 2, where the

control panel (100) comprises input buttons for controlling movements of the
vehicle (80).

. The remotely operated vehicle (80) according to one of the previous claims,

further comprising a robot arm installed on its top part (110), where the

robot arm is adapted for accessing a control panel of an adjacent vehicle
(80).
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