
Positioning system for container handling equipment 5 The present
invention concerns a positioning system for container handling
equipment for positioning the container handling equipment in a
position determined by a crane handling and moving containers on a
driveway located under the concerned crane, into which position the
crane will lower the container/containers it has moved and/or from
which position the crane will pick up the con- 10 tainer/containers
brought by the container handling equipment for further
loading/storing elsewhere. The invention is thus related to the
moving and transportation of freight with the aid of containers.
Freight goods are conveniently transported in containers from 15 the
dispatcher/manufacturer of the goods directly to the buyer/recipient
without any special steps in between. When transportation distances
are long, the critical places of the transportation are located at
spots where the way of transporting containers changes, such as in
ports, where great quantities of containers must be unloaded, placed
in intermediate storage and reloaded for another mode of trans- 20
portation. The objective in ports is to achieve as short a
loading/unloading time as possible, because it is expensive to have
ships lying idle in ports and it is even more expensive if the
loading/unloading is delayed for some reason causing the ship to be
late in her route schedule. If a ship has to catch up a delay in her
route, she must use a higher and more uneconomic cruising speed,
whereby the fuel 25 consumption and fuel costs will be higher than
calculated. So loading and unloading of the vessel must take place as
quickly as possible and without any additional delays and
disturbances. In ports a container crane is used for loading and
unloading vessels. The crane lifts 30 up containers from a trailer
pulled by a vehicle and it moves the containers to the vessel and
vice versa, that is, it moves containers from the vessel to the
trailers.  2 



The container cranes are big devices allowing several vehicles to be
under the crane at the same time. Due to its large size the container
crane can be moved only slowly and with difficulty during these work
cycles. For this reason it is important that the vehicle and its
trailer in particular are always in the correct place in rela- 5 tion
to the container crane during loading. Container terminals have tried
to solve the problem of vehicle/trailer positioning in relation to
the crane in various ways, for example, as follows: In the simplest
solution the vehicle driver follows the crane movements with his 10
eyes and tries at the last moment to move the vehicle to the right
spot. When loading a vehicle/trailer this means that the vehicle and
trailer are moved under the approaching crane and
container/containers, and when unloading under the crane's container
gripping device. According to another simple manner, the crane
operator has an assistant, who determines the right place for the
approaching vehicle to 15stop under the crane and wait for the
container gripping device or for the con- tainer/containers. There
are also solutions in use and on the market, where the crane is
provided with equipment telling the vehicle driver the right place
where to stop. These 20 solutions are usually based on an optical
outline recognition implemented, for example, with the aid of laser.
Significant drawbacks of such solutions are the high price of the
system and uncertain functioning especially when there are several
vehicles at the same time under the container crane. 25 As an example
of known solutions the US patent 7,123,132 can be presented, in which
the described system for getting the vehicle to the right spot and
position under the crane is based on the use of a three-dimensional
laser camera in such a way that the camera scans the object and
measures the distance between the 



camera or some fixed point and the object to be measured. This system
has the 30 same drawbacks as those described above. US patent
6,571,172 describes a system for determining the position of a gantry
crane in relation to a container crane with  3 the aid of a laser
scanner. The advantages and drawbacks are the same as in the previous
solution. US patent 5,142,658 describes a computer controlled system
for assisting the vehicle driver in positioning his vehicle in the
right position under the container crane for loading containers in
the vehicle or unloading from it. The  5 system is based on the use
of a video camera located above the vehicle lanes under the crane for
outline recognition and on indicator lights visible to the driver
under the crane and helping the driver to move/stop his vehicle in
the right place. This system, too, has the same drawbacks which were
already described above. 10 It is an objective of the present
invention to bring about a new kind of positioning system for
container handling equipment, which avoids the drawbacks relating to
the state of the art and which achieves accurate and prompt
positioning of the container handling equipment. In order to achieve
this aim the invention is mainly characterized in that the
positioning system comprises a calculating unit installed  15 in the
container handling equipment and a transmitter/receiver connected to
the calculating unit and transmitting and receiving a radio signal as
well as at least two devices installed in the crane and communicating
with the transmitter/receiver of the container handling equipment, so
that the calculating unit in the container handling equipment is
constantly calculating the distances between the transmitter/receiver
in 20 the container handling equipment and the devices in the crane
communicating with said transmitter/receiver and determines the
position of the container handling equipment as it is moving and the
exact position for stopping in relation to the crane for loading
cranes and/or for unloading. 25In the positioning system according to
the invention, the devices installed in the crane and in
communication with the transmitter/receiver are preferably
transmitter/receivers of the same kind and operating at the same
frequency and arranged to receive the radio signal sent by the
transmitter/receiver of the container handling equipment and
correspondingly to send a radio signal to the transmitter/receiver of
30 the container handling equipment. The most accurate and reliable
position determination is achieved with this arrangement. 



4 As devices installed in the crane in communication with the
transmitter/receiver of the container handling equipment such
reflectors may be used instead of transmit- ter/receivers, which are
arranged to receive and reflect back the radio signal sent by 5 the
transmitter/receiver of the container handling equipment. The
positioning system of the container handling equipment further
comprises a user interface of the positioning system connected to the
calculating unit and installed in the container handling equipment
and intended for use by the operator of the con- 10 tamer handling
equipment, which user interface indicates to the operator the exact
place where to stop and the right direction in which to drive in
order to achieve said exact place where to stop.   The user interface
is equipped with indicator lights to indicate the exact place where
15to stop and the right driving direction and, in addition, with
calibration means for calibrating the exact place where to stop. The
container handling equipment may preferably be a combination formed
by a 



vehicle and a trailer or other such chassis, whereby the calculating
unit of the con- 20 wilier handling equipment, the
transmitter/receiver transmitting and receiving a radio signal and
the user interface are installed in the vehicle of the combination.
Trailers or other such chassis of different dimensions or types can
be connected to the vehicle, whereby in order to calibrate the
combination of vehicle and trailer or other chassis in use or to be
put into use at each time each trailer or other such 25 chassis is
equipped with an identification mark and, correspondingly, the
calculating unit installed in the vehicle is provided with a wireless
sensor for identifying at a close distance the trailer or other such
chassis connected to the vehicle at each time.  5 crane or to
transport containers transferred by the crane away from under the
crane.   The crane may be a container crane used in a port or other
such place for handling 5loads or a gantry crane used at a container
terminal or correspondingly in a container field. Of the advantages
of the invention in relation to the solutions known earlier the
following may be presented. The system according to the invention is
not based on  10 the use of optics but on the use of a radio
frequency, whereby the solution is considerably more reliable than an
optical system. hi an optical system any physical obstacle on the
path of "the beam" will cut off "the beam", but there is no such
problem in a system based on radio frequency. In addition to the
reliability of operation, the implementation is quite advantageous as
regards costs (for example,  15 in comparison with optical systems).
The solution speeds up loading and unloading considerably thus
resulting in significant economic advantage. Other advantages and
characteristic features of the invention will emerge hereinafter from
the following detailed description of the invention, in which the
invention is explained and illustrated with the aid of figures. 



20 In the following, the invention is described in greater detail by
referring to the figures in the appended drawing, in which:    Figure
1 is a schematic view of a container crane, which is used in a port
and with 25 which the positioning system for container handling
equipment according to the invention can be applied.    Figure 2 is a
schematic view of a gantry crane for use at a container terminal with
which the positioning system for container handling equipment
according to the 30invention can also be applied.  6 Figure 3 is a
schematic perspective view of the structure of the container crane
according to Figure 1 and of a vehicle-trailer combination
transporting a container.   Figure 4 shows an application where the
solution according to the invention is 5applied to a combination
comprising a container crane and a travelling container gantry crane.
Figures 5A and 5B show vehicle-trailer combinations, where the
positioning system for container handling equipment according to the
invention can be ap10plied. Figure 6 is a schematic view of a user
interface in the positioning system according to the invention
installed in a vehicle. 



15 Figure 1 is a schematic view from one side of a container crane,
which is shown by way of example and with which the positioning
system for container handling equipment according to the invention
can be applied. In Figure 1, the container crane is indicated by a
general reference number 10 and it is of the so-called STS
(Ship-to-Shore) crane type, which is arranged on a quay 11 to travel
along rails 12. 20 The container crane 10 is arranged to move
containers 13 from a container vessel 14 on to chassis 15 or other
such to a trailer 17 pulled by a vehicle 16 and vice versa during the
loading and unloading of vessel 14. The container crane 10 is
equipped with a vertical body comprising legs 18, 19 and supporting a
horizontal beam 20, along which a lift bogie 21 is arranged to
travel. Through lift ropes 22 25 the lift bogie 21 carries a
container gripping device 23, which grips the container 13 from
above. An operator's cab connected to the lift bogie 21 is indicated
by reference number 24 and the crane's electric power aggregate is
indicated by reference number 25. Under the crane there are vehicle
lanes 26, along which the vehicle-trailer combinations drive under
the crane in order to move containers 13 30from the trailer to the
container vessel 14 or the other way round. Thus it is very important
for the trailer to be in the right position in relation to the
container crane  7 10 during the loading and unloading. Figure 2 is a
schematic view of a gantry crane 10a, which is used at a container
terminal and with which the positioning system for container handling
equipment 5 according to the invention can also be applied. The
gantry crane 10a can be a Rail Mounted Gantry Crane (RMG) or as shown
in Figure 2 a Rubber Tyred Gantry Crane (RTG). The gantry crane 10a
is intended for moving containers 13 from chassis 15 or other such
trailers pulled by vehicles and for piling the containers 13 into
container rows and vice versa. The gantry crane 10a has a vertical
body, 10 which comprises legs 18a, 19a and which supports a
horizontal bridge 20a, along which a lift bogie 21a is arranged to
travel. The lift bogie 21a carries through lift ropes 22a a container
gripping device 23a, which grips the container 13a from above. The
container rows remain in between the gantry crane's 10a legs 18a,
19a, and between the legs there is also a vehicle lane 26a, along
which the vehicle- 15 trailer combinations drive under the crane in
order to move containers 13 from the trailer into container rows or
vice versa. Also in the case of the gantry crane 10a it is important
for moving containers 13 that the container 13 to be moved from the
chassis 15 or to the chassis is located in the right place in
relation to the crane 10a and especially in relation to the container
gripping device 23a in order to speed up 



20 container handling. Then there is no need to drive back and forth
unnecessarily with the crane itself Figure 3 is a schematic
perspective view of a part of the structure of container crane 10
according to Figure 1 and of a vehicle-trailer combination 16, 17
trans- 25 porting a container 13. For moving the container 13 the
vehicle-trailer combination 16, 17 is driven between the crane's 10
legs 18, 18', 19, 19' along one of the vehicle lanes 26 (in the case
of container crane 10 there are several vehicle lanes 26 in parallel)
and stopped under crane 10. With the aid of the positioning system
according to the invention the vehicle-trailer combination 16, 17 can
be stopped in 30 the correct place for moving the container 13.  8
The positioning system comprises a computer-based calculating unit
installed in vehicle 16 and in connection with the calculating unit a
transmitter/receiver 31 operating at a high radio frequency. In an
advantageous embodiment of the invention transmitter/receivers 32, 33
of a similar kind are also installed in crane 10, in  5 Figure 3 in
the crane's legs 18, 18', to communicate with the
transmitter/receiver 31 installed in the vehicle. As the vehicle 16
is moving, the positioning system comprising a calculating unit and
transmitter/receivers 31, 32, 33 measures and calculates exactly the
distance between the transmitter/receivers 32, 33 in crane 10 and the
transmitter/receiver 31 in vehicle 16 in order to determine the
position of  10 vehicle 16 and especially of the trailer 17 connected
to it. Since there are several parallel vehicle lanes 26 under the
crane 10 for vehicle-trailer combinations 16, 17, the calculating
unit in vehicle 16 has received the necessary input information in
advance in which vehicle lane 26 the vehicle 16 is located in order
to determine an exact place where to stop. The calculating unit in
vehicle 16 is capable of  15 determining the right vehicle lane 26 by
measuring and calculating the distances between the
transmitter/receiver 31 in vehicle 16 and the transmitter/receivers
32, 33 in crane 10. When there is information on the vehicle lane 26,
the exact place where to stop can be determined in a similar manner
by measuring the distances between the transmitter/receivers 31, 32,
33. 20 The vehicle also has a user interface 35 of the positioning
system, which is intended for the driver of the vehicle and for his
use and which is, for example, such as shown schematically in Figure
6. It may thus be a simple device, in which there are three
indicating lights 36, 37, 38, that is, drive forward 36, stop 37,
reverse 38. 



25 A calculating unit in the vehicle controls said indicating lights.
In the user interface 35 there are also means, such as a push button
or other such (not shown) for calibrating the correct place where to
stop as well as possibly a signal sound indicating that the place
where to stop is approached, which signal sound can be disconnected.
The user interface 35 thus guides the driver with the aid of the
lights 30 36, 37, 38 and tells him what he must do.  9 Since in ports
and other such container areas and fields several different trailers
17 are used, which can be connected to a vehicle 16, it is important
that each combination of vehicle and trailer in use or to be used is
calibrated before the loading and unloading steps. For this reason
each trailer 17 can be equipped with an 5 identification mark, for
example, with a mark based on the RHO technology, with a passive
transponder etc. Correspondingly, the calculating unit installed in
the vehicle 16 is provided with a wireless sensor, which at a close
distance recognises the trailer 17 connected at each time to the
vehicle 16. The calculating unit is programmed in advance with the
dimensions characteristic of each trailer, which 10 are thus taken
into account in the positioning calculation and the positioning is
done correctly. When a new trailer 17 is connected to the vehicle 16,
calibration of the combination is performed. Calibration is performed
by driving the combination formed by vehicle 16 and trailer 17 under
the crane 10 a first time, and when the combination is in the right
position, in which loading and unloading can be 15 carried out, the
position is calibrated with a calibration button of the user
interface 35, whereby the correct position is stored in the memory of
the calculating unit. Once calibration of the position has been done
the positioning system will recognise the vehicle-trailer combination
16, 17 each time when the combination is driven under the crane 10.
20 However, a minor problem is associated with calibration. This is
because more than one container size is used in the transportation of
goods. Containers of 20' and 40' are the clearly most common
container sizes in use. Thus, the positioning system must be made to
recognise the right position for the trailer when loading 25
containers of different sizes. Furthermore, when loading or unloading
containers of 20', which can be loaded two after one another in the
trailer 17, the positioning system must know whether the trailer's
foremost or backmost container is being loaded. This is brought about
simply by providing each container 17 with a mark marking the place
for the container destined for it, for example, a mark 40, 41, 42
30based on R.FDD technology, as is illustrated with the aid of
Figures 5A and 5B. When the trailer 17 is intended for containers 13,
13' of 20' and 40', the trailer 17 



10 must thus have three marks 40, 41, 42, which preferably mark the
central points of the containers 13, 13' destined for the trailer 17.
In the crane 10 itself, in connection with its container gripping
device 23, there must hereby be a sensor, which detects the marks in
the trailer 17 and indicates when the trailer is in the right 5
place. In many cases port cranes can at the same time handle two
containers of 20' located one after the other. If loading and
unloading is done in this way by a container gripping device, the
system must also know the correct position for the trailer in this
case of "twin-lift". The common central point of two containers 13 of
20' is located with sufficient accuracy at the same spot where the
central point 10of one container of 40' is located. The positioning
system for container handling equipment according to the inven- tion
can also be applied in such a combination, which comprises a
travelling container gantry 50 and a container crane 10, as is
presented with the aid of Figure 15 4. In a combination of this kind,
the travelling container gantry 50 is used to move containers 13, for
example, from a container field or from trailers 17 located farther
away from the container crane 10 under the container crane 10 for
loading into a vessel 14 (when unloading the vessel 14 this is of
course the other way round). The user interface 35 is hereby located
in the travelling container gantry 20 50 and the travelling container
gantry is further provided with a mark, which indicates to the
container crane 10 that the travelling container gantry is in the
right position for lowering the container 13 to the ground under the
container crane 10. 25In the above description of the positioning
system according to the invention it was noted that an advantageous
embodiment of the invention comprises a trans- mitter/receiver 31
installed in the vehicle 16 and operating at a high radio fre- 



quency and transmitter/receivers 32, 33 of a similar kind are
installed in the crane 10 to communicate with the
transmitter/receiver 31 installed in the vehicle. This 30 solution
could possibly be replaced by a solution where the
transmitter/receivers 32, 33 installed in the crane 10 are replaced
by at least two reflectors (not shown),  11 which can be recognized
by a transmitter/receiver 31 located in the vehicle. However, the
solution described earlier, where there are transmitter/receivers 31,
32, 33 both in the vehicle and in the crane, must be considered more
reliable and more accurate than the reflector application. 5 The
invention has been described above by way of example referring to the
figures in the appended drawing. However, the invention is not
intended to concern only the examples shown in the figures, but
different forms of application of the invention may vary within the
scope of the inventive idea defined in the appended 10claims.  12
Claims 



1. Positioning system for positioning a container handling equipment
(16, 17; 50) into a position determined by a crane (10, 10a) handling
and moving contain-  5 ers (13, 13') in a vehicle lane (26, 26a)
located under said crane (10, 10a), into which position the crane
(10, 10a) will lower the container/containers (13, 13') it has moved
and/or from which position the crane (10, 10a) will pick up the
container/containers (1), 13a) brought by the container handling
equipment (16, 17; 50) for further loading/storing elsewhere, which
positioning system is a system  10 based on the use of a radio
frequency arranged by radio signals to constantly determine the
position of the container handling equipment (16, 17; 50) in relation
to the crane (10, 10a), characterized in that       a
transmitter/receiver (31) sending and receiving a radio signal is
installed and a 15calculating unit is located in the container
handling equipment (16, 17; 50) said transmitter/receiver (31) and
calculating unit being connected to each other and    in
communication with the transmitter/receiver (31) in the container
handling equipment (16, 17; 50) at least two reflectors (32, 33),
which are arranged to receive  20 and reflect back the radio signal
transmitted by the transmitter/receiver (31) of the container
handling equipment (16, 17; 50); Orat least two transmitter/receivers
(32;  33) of a similar kind and operating at the same frequency as
the transmitter/receiver (31) of the container handling equipment
(16, 17; 50) which are arranged to receive the radio signal sent by
the transmitter/receiver (31) of the  25 container handling equipment
(16, 17; 50) and correspondingly to send a radio signal to the
transmitter/receiver (31) of the container handling equipment (16,
17; 50) are installed in the crane (10, 10a),       so that based on
the transmitted/received radio signals the calculating unit con-
30stantly calculates the distances between the transmitter/receiver
(31) in the container handling equipment (16, 17; 50) and the two
reflectors or transmitters/receivers 



13 (32, 33) located in the crane (10, I0a) and determines the
location of the container handling equipment (16, 17; 50) while it is
moving and the exact place where to stop in relation to the crane
(10, 10a) for loading and/or unloading of containers (13, 13a). 52.
Positioning system according to claim 1, characterized in that the
positioning system further comprises a user interface (35) of the
positioning system, which is installed in the container handling
equipment (16, 17; 50) and is intended for use by the operator of the
container handling equipment (16, 17; 50) and is connected to the
calculating unit and which indicates to the operator the exact place
where to stop 10and the right driving direction for reaching said
exact place where to stop.  3. Positioning system according to claim
1 or 2, characterized in that the container handling equipment is a
combination formed by a vehicle (16) and a trailer (17) or other such
chassis, whereby the calculating unit of the container handling
15equipment (16, 17), the transmitter/receiver (31) transmitting and
receiving a radio signal and the user interface (35) are installed in
the vehicle (16) of the combination.  4. Positioning system according
to claim 3, characterized in that to the vehicle       (16) can be
connected trailers (17) or other such chassis of different dimensions
or 



20types, whereby in order to calibrate each combination of vehicle
(16) and trailer  (17) or other such chassis, which is in use or to
be in use at each time, each trailer (17) or other such chassis is
provided with identifying marks and, correspondingly, the calculating
unit installed in the vehicle (16) is provided with a wireless sensor
for recognising at a close distance the trailer (17) or other such
chassis 25connected at each time to the vehicle (16). 5, Positioning
system according to claim 1 or 2, characterized in that the con-
tainer handling equipment is a travelling container gantry (50),
which is arranged to move containers (13, 13'). under the crane (10,
10a) for further transfer by the 30crane or to transport containers
(13, 13') moved by the crane (10, I Oa) away from under the crane.
14 6. Positioning system according to any preceding claim,
characterized in that the crane is a container crane (10) for use in
a port or in some other such place for load handling. 57. Positioning
system according to any of claims 1-5, characterized in that the
crane is a travelling container gantry (10a) for use at a container
terminal or correspondingly in a container field. 


