Posi tioning system for container handling equi pnrent 5 The present invention
concerns a positioning systemfor container handling equip- nent for
positioning the container handling equipnent in a position determned by a
crane handling and novi ng containers on a driveway | ocated under the con-
cerned crane, into which position the crane will |ower the
container/containers it has noved and/or from which position the crane w !l
pick up the con 10 triner/containers brought by the container handling

equi pnent for further load- ing/storing el sewhere. The invention is thus
related to the noving and transportation of freight with the aid of
containers. Freight goods are conveniently transported in containers from

15 the di Sp%%h&g@%ﬁ%ﬂébﬁ{ah@fhgnhﬁn%\hgﬁﬁ&ﬁnéﬂtr ectly to the buyer/recipient

wi t hout any speciall Steps in between. en transportation di stances are
long, the critical places of the transportation are |ocated at spots where
the way of transporting containers changes, such as in ports, where great
guantities of containers nust be unloaded, placed in internediate storage
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any additional delays and disturbances. I;@Horts a container crane is used

for |oadiOng taimer/eamtayacts bgought dxthe camfaingr handlingfeqyipnaat dor &wthenilordrs from a

trailer pull.ed {%ﬁpaei/sehhcl e and it noves the containers to the vessel and
Vi ce versa, lflg/é § 5PV Bves containers fromthe vessel to the trailers. 2

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 unload-
ing 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.



The container cranes are big devices allow ng several vehicles to be under
the crane at the sane tinme. Due to its large size the container crane can
be noved only slowy and with difficulty during these work cycles. For this
reason it is inportant that the vehicle and its trailer in particular are
always in the correct place inrela 5 tion to the container crane during

| oadi ng. Container termnals have trie® to solve the problem of
vehicle/trailer positioning in relation to the crane in various ways, for
exanple, as follows: In the sinplest solution the vehicle driver follows the

crane nmove tesccyrvllt {;'erhér esla%ﬁ%#eaf: gzhfo'vﬁr? %%] z%] th?(:%s ﬁdeti'(%hém ve the

vehicle to the fig ing a raller |s neans t hat

the vehicl e gk 4t tiad daﬁfe tih& DIRME its lirgesizé the conaiicoaaht bgh Ky mbeeddily
cont ai ner/ cont ai ners, and when unl oadi ng under the crane's container

gri ppi ng dewlewly and e dliffeulty daring Frese worptyslesalrardhis reasen sris HBPWSESE at or  has
ace, for .t vehicle to

an assi st ant rm,n the chi ng

15 stop undepat\tlvﬁ‘é Vd}i‘lglr%eangﬁ Wée’f mf%%‘f‘ﬂ% aé%ﬁ]twaiyﬁél} r‘iogf%ftr@a%?e\% 1@ or for
the con- st ai Rl hROL&ItAREScrand @rRigdb&lidd. TDntRhdHtb@iifalk RaptS@icans s@e t he
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driver the rthgiptobidmoé velliclegrailor pasgjpninghisgelatign te dleutrirsns varieuuweys, | y based
on an optic outline r nition inplenmented, for exanple, with the aid of
| aser. Signi f@ﬁWﬂ’B@ﬁ@@ of such solutions are the high price of the
system and uncertain functioning especially when there are several vehicles
at the sane tine under the container crane. 25 As an exanple of known

sol utions tHa thSsipatlesttsolnfid? Bhel Ghidadriber fpﬂeweltheedand movevhemth withehislescri bed
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container gripping device. According to another simple manner, the crane operator
has an assistant, who determines the right place for the approaching vehicle to
15 stop 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



for determning the position of a gantry crane in relation to a contai ner
crane with 3 the aid of a |aser scanner. The advantages and drawbacks are
the sane as in the previous solution. US patent 5,142,658 describes a
conputer controlled systemfor assisting the vehicle driver in positioning
his vehicle in the right position under the container crane for |oading
containers in the vehicle or unloading 8romit. The 5 systemis based on the
use of a video camera | ocated above the vehicle | anes under the crane for
outline recognition and on indicator lights visible to the driver under the
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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.

25 In the positioning system according to the invention, the devices installed in the
crane and in communication with the transmitter/receiver are preferably transmit-
ter/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 determi-

nation is achieved with this arrangement.



receive the radio signal sent by the transmtter/receiver of the container
handl i ng equi pnent and correspondingly to send a radio signal to the
transmtter/receiver of 30 the contai ner handling equi pment. The npst
accurate and reliable position determ - nation is achieved with this
arrangenment. 4 As devices installed in the crane in communication with the
transmtter/receiver of the container HAandling equi pmrent such reflectors
may be used instead of transmt- ter/receivers, which are arranged to
receive and reflect back the radio signal sent by 5 the transmtter/receiver
of the container handling equipnment. The positioning system of the container
handl i ng equi pnment further conprises a user interface of the positioning
syst em conneg@iseldvices intallehincttit atah@ éh commuainationngitlatieachnsmittet/teecieandfai ner
handl i ng equi pnent .and intended for use by the operator of the con 10 tainer
handl i ng equifsriontaineghpediingsapivmepbsuch catlsciras ey s ysed insisad 98 Fapsitt he exact
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achi eve sai d exact place ere“to stop. e user interface”Is equrpped with
i ndi cat or5| i glettRnbmitenthceiaém Mtieconek haldiiag exdipment. 15 to stop and the right
driving direction and, in addition, with calibration neans for calibrating
the exact place where to stop. The contai ner handling equi pnent may
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The user interface is equipped with indicator lights to indicate the exact place where
15 to 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  tainer 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 calculat-
ing 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.

30  The container handling equipment may also be a travelling container gantry crane,

which is arranged to move containers under the crane for further transfer by the



at a close distance the trailer or other such chassis connected to the
vehicle at each tinme. 30 The contai ner handling equi pnment nay al so be a
travelling container gantry crane, which is arranged to nove contai ners
under the crane for further transfer by the 5 crane or to transport
containers transferred by the crane away fromunder the crane. The crane
may be a container crane used in a portSor other such place for handling 5
| oads or a gantry crane used at a container termnal or correspondingly in a
container field. O the advantages of the invention in relation to the

sol utions kn (AN j ﬁﬁm

accordi ng togﬁﬂ% ?ﬁééﬁ%?%ﬂ?fg&%%%gﬁgggf onlﬁﬁgﬂgﬁéﬁﬂggq%#ﬁgggﬁggtgﬁl on the
use of a radcanérequency, whereby the solution is considerably nore reliable
than an optical system In an optical system any physi- cal obstacle on the
path of "the beanm will cut off "the beant, but there is no such problemin
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operation, the inplenentation 1s quite advantageous as egarés cost’s (for
exanpl e, 45 icadsonpgantry@ranafubdd abpicontainestgshiantsyr corrbsposdihgly ima cansiaels up

| oadi ng and un] oad- ing considerably thus resulting in significant econom c
advant age. ofigldr advan- tages and characteristic features of the invention
will energe hereinafter fromthe follow ng detailed description of the
invention, in which the invention is ex- plained and illustrated with the
aid of figureg.theldvantadgbeof tel i@vértidn ih Relatiory eNthe@dlit®ns &E6WH Rediet thegr eat er
detail by referring to the figures in the appended drawi ng, in which:
Figure 1 is #llboHegamaybe W@Wlté‘g Thespvieniagearding dn e iprangian isneidasedion a port
and w110 25 &0 B8k oo e B! I Feq i) ARG LRGP Pront

considerably more reliable than an optical system. In an optical system any physi-
cal 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 unload-
ing considerably thus resulting in significant economic advantage. Other advan-
tages and characteristic features of the invention will emerge hereinafter from the
following detailed description of the invention, in which the invention is ex-
plained 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

30 invention can also be applied.



invention can be applied. Figure 2 is a schematic view of a gantry crane for
use at a container termnal with which the positioning systemfor container
handl i ng equi prrent according to the 30 invention 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 conbination
transporting a container. Figure 4 shds an application where the solution
according to the invention is 5 applied to a conbi nation conprising a

contai ner crane and a travelling container gantry crane. Figures 5A and 5B
show vehi cl eFigiiRi 3 & a celivhianiatpetspectivenge® dffike P@Sdtiire Tl th cottyiiee traher
cont ai ner handl i ng equi pnent according to the invention can be ap- 10 plied.
Figure 6 is ascedinetatigure i and of a yehielertrailpt eompbipasiondranprories # EQWHNely syst em
accord- ing to the invention installed in a vehicle. 15 Figure 1 is a
schematic view fromone side of a container crane, which is showmn by way of

exanpl e and Wighle Aehets b @ppiasitibh etieRgtteyslaidn’ @oridiy & therinhétidhiing

equi pment_ according to the invention can be applied. In Figure 1, the

cont ai ned cap@hed ita aicambigtien compASige AcoRlaincE Ceane oe arftagBMgIONREri t i s of
the so-called ?TS Shi p-to-Shore) crane type, which is arranged on a quay

11 to travelg@'%r‘f&1 ails 12. 20 The container crane 10 is arranged to nove

containers 13 froma container vessel 14 on to chassis 15 or other such to
atrailer 17 pulled by a vehicle 16 and vice versa during the |oading and

unl oadi ng ofFigesselA latd SBeshownveliiclettraderanembdaiiens, evhere peel pasitibniagvert i cal

body conprising legs 18, 19 and supporting a horjzont.al beam 20, al ong
whi eh a1 1 ooB0g Breeiinet haafing SRBSRr e SroRg 9 R N HoR GRBSSA 25 he
lift bogje 2j;&arries a container gripping device 23, which grips the
bog 16diC : .
container 13 from above. An operator's cab connected to the lift bogie 21
i's indicated by
Figure 6 is a schematic view of a user interface in the positioning system accord-

ing 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 1s 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

30  from 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



reference nunber 24 and the crane's electric power aggregate is indicated by
ref erence nunber 25. Under the crane there are vehicle |anes 26, al ong which
the wvehicle-trailer conbinations drive under the crane in order to nove
containers 13 30 fromthe trailer to the contai ner vessel 14 or the other
way round. Thus it is very inportant for the trailer to be in the right
position in relation to the contai ner ckane 7 10 during the | oadi ng and

unl oading. Figure 2 is a schematic view of a gantry crane 10a, which is used
at a container termnal and with which the positioning systemfor container

handl i ng equiopd®inl thdloagia@hdd Bflokding.he invention can al so be applied. The
gantry crane | Oa can be a Rail Munted Gantry Crane (RM5 or as shown in
Figure 2 a Rubber Tyred Gantry Crane (RTG. The gantry crane 10a is

i nt ended f or..novi containers 13.fr hasshs or. oth such.trailers
Ul ted by vePUEdst o te Vel § RO TR T8 ials Red L aRPainet * owe and
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lift ropes 22a a nt ai ner I PRI ng devi ce a i gh grips e_cont ai ner
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l'egs 18a, 198pane @R@G&eﬂf@gﬁnﬁyh&aﬁ@%a I"RERdES f BBV RRtses hapngba, al ong

whi ch t he vehic[e 15" trailer cpnblnatlons quve undep t he crane in order to
nove cont ai rwassislB 6r ahertsueh travers pelled byt wehocdest anidrfer pitioggheosontdinges Var sa. Al so

in the case .of the gantry crane 10a i is Inmportant for noving, containers
13 that  the BENESTHET P35 BOURITEE (oML LG B518 VT iRe chass: s
i's |ocatgd iPhitREompats 18408, 19 4 PhicRRubRrishend-8RE] B@@%e Ahdagapeci al Iy
inrelation to the container gripping device 23a in order 1o speed up 20

cont ai ner hamhich adift Bégea 21 herarangedhto meet Tthe ldt bage Bax karains tHroughhlift

unnecessarily Lth the crane itse|f, Figure 3 is a schematic _perspective
view of a pdPPeH o ﬁéog&am&tgapglnsfciemtzéaﬂw ich grips"the ‘contner 133 Horh

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 combina-
tion 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.



crane 10 according to Figure 1 and of a vehicle-trailer conbination 16, 17
trans- 25 porting a container 13. For noving the container 13 the
vehicle-trailer conmbina tion 16, 17 is driven between the crane's 10 | egs
18, 18', 19, 19' along one of the vehicle lanes 26 (in the case of

contai ner crane 10 there are several vehlcle | anes 26 in parallel) and

st opped under crane 10. Wth the aid of8the positioning system according to
the invention the vehicle-trailer conmbination 16, 17 can be stopped in 30
the correct place for noving the container 13. 8 The positioning system
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33 in crane 10. Wien there.is inf Elon on the vehicle | ane 26,.the exact

place wherel{-dhefaleplating wnit Werebicly Hhas feelved 1he ngressarn At Ifomationr i ng t he
di stances bgl yRe-LiRS HiLARSE iﬁ@’z@?ﬁ@béﬁ?&é 18 1084 ed forder 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 in-
tended 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 inter-
face 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 1s 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.



20 The vehicle also has a user interface 35 of the positioning system which
is in- tended for the driver of the vehicle and for his use and which is,
for exanple, such as shown schematically in Figure 6. It nmay thus be a
sinple device, in which there are three indicating lights 36, 37, 38, that
is, drive forward 36, stop 37, reverse §8. 25 A calculating unit in the
vehicle controls said indicating lights. In the user inter- face 35 there
are al so nmeans, 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 i ndi cSinteip pontatand thep hurheontamee ateas atdofpeldsseaprat didictamtitrandss ¢h si gnal

sound can be disconnected. The user interface 35 thus i.des, the .driver
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Correspondi ngly, the calculating unit 1nstalled in the vehicle 16 is

provi ded wi tvehicleil 6 & mesidsémsthra wisklesshseador awhikcbaea diost distaaca ecogniseses t he
trailer 17 connected_at each tine to the vehicle 16, The calculating unit is

progranmed i Wediiishdé spnsriedhat eacheras dheheckelidle t1or T8 icRleytatisg vR1tis ai | er
which 10 are i s KLt oni : i and t he
posi tioni ng P éogf%gltrllégé(@(qardrvg%étgl ‘gﬁﬁmﬁrﬂgﬂﬁégvﬁ%@g%égrﬁg??ig%&lg%%%gé’g‘%délgﬂt o the
vehi cl e 16, aelthly akewintofaccdune i drebpasitidndiy tdcistidroanethe gasitionimgtison i s
performed by driving the conbina-_tion forned by vehicle 16 and trailer 17
under the cr@ene copregily Whan & neyetrailgid 7uheqineetad o bayrhsle 1oncalibrationide 1 ght

POSLLY D o VR B A0 SRS SR oS on
tion 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 recog-
nise 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

30  based on RFID 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



35, whereby the correct position is stored in the nenory of the cal cul ating
unit. Once calibration of the position has been done the positioning system
will recog- nise the vehicle-trailer conbination 16, 17 each tinme when the
conbination is driven under the crane 10. 20 However, a mnor problemis
associated with calibration. This is because nore than one container size
is used in the transportation of goods.lOContainers of 20° and 40" are the
clearly npost comon container sizes in use. Thus, the positioning system
must be made to recognise the right position for the trailer when | oading 25
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as is illustrated with the aid of Figures 5A and 5B. Wen the trailer 17 is

i nt ended ¥ or pleohtlmimagy sase8port 8tanef capGit thersdmedime handlet twa domtairers 020’ nust t hus
have t hree rks,40, 42, whi -ef er abl mrk the central ints of
he_cont at nelPead o iliey B PIRER If dp i ShE AriPafihg 5 9PRe oAb, HEDHS 1t oel 1,
I'n connec- tb&ﬂaiﬁéﬁ%ﬁﬂ 1'u§g &éif'f@e?tﬂ%es'yst_gﬁq' xﬂﬁét%%oq&‘b'wﬁﬁle%%rre&tﬁ%sﬁio%i? tHaer eby be
a sensor, which de egts the marks in the trailer 17 and i ndi cates when the

trailer is imaildren thiglkaseSofgitamelift’l. A heaoynnoasesitipbpoint phtves codmnas 18he sane
time handl e tg/\?%,cont ainers of 20" |ocated one after the other | oadi ng

LI
and unl oadi n§ 1§ dratedvith SUtigispt asguracy aidhe SpRe sPYrvhsss fg RURIROINt e
system t @fr é&ﬂ&%&@%@’%ﬁﬁ%ﬁkdpog tion for the trailer in this case of
e

"twn-liftt common central point of two containers 13 of 20" is
| ocated with sufficient accuracy at the sane spot where the central point
10 of one CO’%? ipcr)]sei\triorﬁ}clg g}(l)s:tenil Sforl &%t%tir?eg ‘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.

25 In 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),



The positioning system for container handling equi pnent according to the
inven- tion can also be applied in such a conbi nation, which conprises a
travelling container gantry 50 and a container crane 10, as is presented
with the aid of Figure 15 4. In a conbination of this kind, the travelling
container gantry 50 is used to nove containers 13, for exanple, froma
container field or fromtrailers 17 located farther away fromthe container
crane 10 under the container crane 10 for loading into a vessel 14 (when
unl oadi ng the vessel 14 this is of course the other way round). The user

i nterface 35whichheareby recapnized by at hanstittarébdeiveg Yohdcaiedein gentehycl20 50 and
the travelling container gantry is further provided with a mark, which
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contai ner crane 10. I n the above description of the positioning system
accordi ng tonfdaeadcnvaarthianthe riefleat@rsappbit@mnt hat an advant ageous enbodi nent of
the invention conprises a trans- mtter/receiver 31 installed in the vehicle
16 and op%rating at a high radio fre- quency and transmitter/receivers 32,

33 of a sim - K] | . I I with the
transmtter/ @%é@&ggorgﬁﬁiﬂﬁgﬁgﬁcégg% %%FE(E?\%%%?%%AQEE?%%Fﬁfﬁ?%lgescouI d
possi bly be fepleappendey drawiak UHb@BYarhBE enendor [sams Mhtehdyd toeoatstgoaly 32, 33
installed in the crane 10 are replaced by at |least two reflectors (not
shown), 11 Wifi eEamplas sbewn it Bigrfigxess, byt da%f@rprarfgmm ekapplistianadthgnvewcat ed in
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be consi gderedlaimse reliable and nore accurate than the refl ector
application. 5 The invention has been descri bed above by way of exanple
referring to the figures in the appended draw ng. However, the invention is
not intended to concern only



t he exanpl es shown in the figures, but different forns of application of the
inven- tion may vary within the scope of the inventive idea defined in the
appended 10 clainms. 12 Cains 1. Positioning systemfor container handling
equi pnent for positioning container handling equipnent (16, 17; 50) into a
position determ ned by a crane (10, 10%é 5 handl i ng and novi ng cont ai ners
(13, 13') in a vehicle lane (26, 26a) cated under said crane (10, 10a),
into which position the crane (10, 10a) will |lower the con-
tainer/containers (13, 13') it has noved and/or from which position the
crane (10, ddRapsw Il pick up the container/containers (13, 13a) brought by
the container handling equiprment (16, 17; 50) for further |oading/storing
el sewhere, character 10 ized in that the positioning systemconprises a

cal cul ati ng LrRasitiongigadysteth fon conteiner binding equipsiedt fagposisionimgesontaines, 17; 50)

d / d I
Cending and PEOENGERIPETLo | & SRAMEE Faiie deORRLEY e BT Heldace” a2,

33) instyl el@addnn B@dﬁlbaﬂl corfdinedO@s, BNHinCOVRRINE GRbi(PE 26k} BcitBEufiderNS-
mtter/receiver in the container handling equi pment (16, 17; 50), so

that the 15 saaicmhat(l@;gioahunwl\mkuahedSItmntthvecr@mtl@l, hes) \hdhlwmen@lee@pn-prrent
16, 17; 50 t ant | l,cul at th t h

{r ansmi § ¢ or / BEEERRRneS (15 a0k B avetf el R neich POATRR g cge Whent (16,
17; 50) and {hg wWevpersud &% cARdintRoatatrd (13, hﬁ’)agr ht 9 1the1&%)alr?c'i‘d

connunlcatlng with saidtransmtter/receiver an deternlnes t he
| ocation of hdwdliogrgépment (&ntl;iSNy faduitherdnading/Soridg plsE\OhemA'nhlaeaqter-l S novi ng

oadi ng Hncl B89 dR e PRGIBHNE S EN SRS paas Bauping SrisGERElhnGesy ot bm
that the devossany 5oReisErd IRl (18551 AR & Rafenl e E () SEh K A g
muni cating wiotthe tdleuldtingnsitiahd e¢ndirecaid veveiviiyly radfo sigral asomndlbasne teaktawd| i ng
equi prent devices (32, 33) installed in the crane (10, 10a) and communicating with the trans-
mitter/receiver (31) in the container handling equipment (16, 17; 50), so that the
15  calculating unit located in the container handling equipment (16, 17; 50) constantly
calculates the distances between the transmitter/receiver (31) located in the container
handling equipment (16, 17; 50) and the devices (32, 33) located in the crane (10,
10a) and communicating with said transmitter/receiver (31) and determines the
location of the container handling equipment (16, 17; 50) while it is moving and the
20  exact place where to stop in relation to the crane (10, 10a) for loading and/or unload-

ing of containers (13, 13a).

2. Positioning system for container handling equipment according to claim 1,
characterized in that the devices (32, 33) installed in the crane (10, 102) and com-
25  municating with the transmitter/receiver (31) of the container handling equipment
(16, 17; 50) are transmitter/receivers of a similar kind and operating at the same
frequency and they are arranged to receive the radio signal sent by the transmit-
ter/receiver (31) of the container handling equipment (16, 17; 50) and correspond-
ingly to send a radio signal to the transmitter/receiver (31) of the container handling

30 equipment (16, 17; 50).



(16, 17; 50) are transmtter/receivers of a simlar kind and operating at
the same frequency and they are arranged to receive the radio signal sent
by the transmt- ter/receiver (31) of the container handling equipnment (16,
17; 50) and correspond- ingly to send a radio signal to the
transmtter/receiver (31) of the container handling 30 equipnent (16, 17;
50). 13 3. Positioning systemfor contldi ner handl i ng equi pnment according to
claim1l1, characterized in that the devices (32, 33) installed in the crane
(10, 10a) and com nunicating with the transmtter/receiver (31) of the

cont ai ner hahdbasitipnerpusysreantfor cdidaindr7 hatlling agqmipnednt ectatdmg whelaim dg e
arranged to receive and reflect back the radio 5 signal transmtted by the
transmitt er /shagegterized in that ghe dayices 639 43 hastakhedvia theierase (50 10a@pad coms,  17;

50). 4. Positjoni ) . i i i ing to any
pr eced- ing]%F§?%?%S%§?g%ﬁ%%?@gggg%%bﬁgp1?%gﬂ%%%?%ﬁ%%ﬁﬁg&g§%?gﬁ$§%#ther
conprises a User7; 5o atevefedto ewhidh areddrranb@l ©aBediveodn@ ey Hackthe Widigh 1S
installed in the container handling equi pnent §16, 17; 50) and is_ intended
for use By tsighabpensatitied by thensanswiticaraseiver (dhaf thegcoatpiniop ardling rquipi7: 50)
and is connecgﬁg éq t calculating unit and which indicates to the

oper at or t he™@ L’ Br € where to stop and the right driving direc- tion for
reachi ng sai d exact place where to stop. 15 5. Positioning systemfor

contai ner handling equi prent according to claim4, characterized in that

t he user i ntérRcatonim@3ystem for contdimdr handhing wgnipmenheaccording & g@eprecedy, 38) for

i ndi cati th t . pl . Wh t top.and th ight drivi. di tion. 20
6. Posi ti oni g St strasteriz6e i Tl e ARG SiATh Rer SERBRAR AU i ai m 4

or 5, Cfar anteftd@8) bitht B@&iti&ﬁ]ﬁ%b'y%%n,i\i}ﬁ@l{ fs36Ralled tﬂescohféiﬁepﬁﬁndﬂihg“ ded
with calibration nmeans for calibrating the exact place where to stop. 7.

Posi ti oni ng sydgnesnt (b, Korfiaiandris Mdterdled for aspuby tlenopeaatonpfiihegcontrieny pr eced-

handling equipment (16, 17; 50) and is connected to the calculating unit and which
indicates to the operator the exact place where to stop and the right driving direc-
tion for reaching said exact place where to stop.

15
5. Positioning system for container handling equipment according to claim 4,
characterized in that the user interface (35) is provided with indicating lights (36,

37, 38) for indicating the exact place where to stop and the right driving direction.

20 6. Positioning system for container handling equipment according to claim 4 or 5,
characterized in that the user interface (35) is further provided with calibration

means for calibrating the exact place where to stop.

7. Positioning system for container handling equipment according to any preced-

25  ing claim, 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 calcu-
lating unit of the container handling equipment (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.

30



25 ing claim characterized in that the container handling equipnent is a
conbination formed by a vehicle (16) and a trailer (17) or other such
chassis, whereby the calcu- lating unit of the container handling equi pnent
(16, 17), the transmitter/receiver (31) transmtting and receiving a radio
signal and the user interface (35) are installed in the vehicle (16) of the
conbi nation. 30 14 8. Positioning systlém for contai ner handling equi pnent
according to claim7, characterized in that to the vehicle (16) canbe
connected trailers (17) or other such chassis of different dinensions or
types, wher eDypdsitifiifletystetn G8¢ coHitaher RAfNng Q¥Ripmdtdeeotdle el &, (16) and
trailer (17) or other such chassis, which s in use or to 5 be in use at
each tinme, edminadterdzddan tiat ¥ thevelutlaéto)san he chrmssted traderp ( 16V bdetticmdutin

identifyin rks , correspondingly, the calcul ati unit installed in
the veh - oI astey SeisRGUPGRICTR ST R HEr eS8 Eid PR e BEb TSN ng at
cl ose di st af‘r\%ﬁ%? vefzi"cf%' 18y %r(détﬁilpe?r(m,tdﬁ{the?‘éﬁ&l 91%?1?,' WhieRMECiLDrah each

time to the Icle (16). 1 . Positiioning system foor container handling
equi pmentS acioimisegatt eichnineg |cachmirater6(1 7¢ baotdet sucle elthssin it patvidddewbnt ai ner

handl i ng equi pnent is travel | i ng. contai ner antry (50), which js arranged
to nove contléplmafnwglg(%, s i‘?}f’)COUﬁiPé’PdIPHB” ?}ea%cuea?@l,g unptoayta%l?ﬂ I0F{iEVRRY transfer
by the crane.ior ﬁ,l;ﬁ:‘e RAkk i , Jo%n . d . ne (10, 1
Ca) away frdﬁ?&%%g?5¥ e c?&#é?qggﬁ%gs&%ggﬁﬁfgnln%ug§%$kﬁp¥%$£%§%$§?ner
handl i ng equirgiteel7)ac othedsuel chassarynceted cadhngne teathawvelsibler(&6) eri zed i n t hat
the crane is a container crane (10) for use in a port or in sonme other such
pl ace for load handling. 20 11. Positioning systemfor container handling

equi prent, acﬁqfoglltil%ﬂing%g?t Bf EGifistner Hbﬁd%ﬁ%kéﬂi?xﬁ&ﬁra%%rﬂﬁ{gzﬁ‘!mg @%aﬁtﬁalt- the
crane Is a travellin ontal ner gantry a or use at” a contal ner
term nal or ¢ahaesderiadrigltyatitie eontondr dand@ingf dq@lpthent is a travelling container

gantry (50), which is arranged to move containers (13, 13°) under the crane (10,

10a) for further transfer by the crane or to transport containers (13, 13’) moved by

the crane (10, 10a) away from under the crane.

15
10. Positioning system for container handling equipment according to any preced-

ing 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.

20  11. Positioning system for container handling equipment according to any preced-
ing claim, characterized in that the crane is a travelling container gantry (10a) for

use at a container terminal or correspondingly in a container field.





