Posi tioning system for container handling equi pnent 5 The present

i nvention concerns a positioning systemfor container handling

equi pnent for positioning the container handling equipnent in a
position determ ned by a crane handling and noving containers on a
driveway | ocated under the concerned crane, into which position the
crane will lower the container/containers it has noved and/or from
whi ch position the crane wll pick up the con- 10 tainer/containers
brought by the container handling equiprment for further

| oadi ng/ storing el sewhere. The invention is thus related to the
nmovi ng and transportation of freight with the aid of containers.
Frei ght goods are conveniently transported in containers from15 the
di spat cher / miwesifieningyeiemder copingolaasling sgBPEEY t o t he buyer/reci pi ent
wi t hout any special steps in between. Wen transportation distances
are long, the critical places of the transportation are |ocated at
spots where the way of transporting contai ners changes, such as in
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trailers. 24 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 tine. 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 inmportant that the vehicle and its
trailer in particular are always in the correct place in rela- 5 tion
to the container crane during |oading. Container termnals have tried
to solve the problemof vehicle/traileg positioning in relation to
the crane in various ways, for exanple, as follows: In the sinplest
solution the vehicle driver follows the crane novenents with his 10
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where to st opor cRp@ple, OOBW¥Vut i ons are usual |y based on an opti cal
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containeér grpping 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 finctioning 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



canera or sone fixed point and the object to be neasured. This system
has the 30 sane drawbacks as those descri bed above. US patent
6,571,172 describes a systemfor determning the position of a gantry
crane in relation to a container 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 conmputer controlled system
for assisting the vehicle driver in positioning his vehicle in the
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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.



4 As devices installed in the crane in conmunication with the
transm tter/receiver of the container handling equipnent 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 equi pnment. The

posi tioning systemof the contai ner handling equi prment further
conprises a user interface of the positd oning system connected to the
calculating unit and installed in the container handling equi pnent
and intended for use by the operator of the con- 10 taner
equi pnent, which user interface I ndicates to the operator the exact
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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-
tainer 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
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-
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
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.

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



vehicle and a trailer or other such chassis, whereby the cal cul ating
unit of the con- 20 wilier handling equipnent, the
transmtter/receiver transmtting and receiving a radio signal and
the user interface are installed in the vehicle of the conbination.
Trailers or other such chassis of different di nensions or types can
be connected to the vehicle, whereby in order to calibrate the

conbi nation of vehicle and trailer or other chassis in use or to be
put into use at each tine each trailer or other such 25 chassis is
equi pped with an identification mark and, correspondingly, the
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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.



20 In the following, the invention is described in greater detail by
referring to the figures in the appended drawi ng, in which: Fi gure
1 is a schematic view of a container crane, which is used in a port
and with 25 which the positioning systemfor container handling

equi pnent according to the invention can be applied. Figure 2 is a
schematic view of a gantry crane for uge at a container termnal with
whi ch the positioning systemfor contai'ner handling equi pnent
according to the 30invention can also be applied. 6 Figure 3 is a
schemati c perspective view of the structure of the container crane
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Figures 5A and 5B show vehicle-trailer combinations, where the positioning
system for container handling equipment according to the invention can be ap-

10 plied.

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 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

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



15 Figure 1 is a schematic view fromone side of a container crane,
which is shown by way of exanple and with which the positioning
system for container handling equi pnent according to the invention
can be applied. In Figure 1, the container crane is indicated by a
general reference nunber 10 and it is of the so-called STS

(Shi p-to-Shore) crane type, which is a%ranged on a quay 11 to travel
along rails 12. 20 The container crane ‘10 is arranged to nove
containers 13 froma container vessel 14 on to chassis 15 or other
such to a trailer 17 pulled by a vehicle 16 and vice versa during the
| oadi ng and UfIdvang thg leadingesd unloading. The cont ai ner crane 10 i s

equi pped with a vertical body conprising |legs 18, 19 and supporting a
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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.



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 conbination 16, 17
trans- 25 porting a container 13. For noving the container 13 the
vehicle-trailer conmbination 16, 17 is %iiven bet ween the crane's 10
|l egs 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. Wth the aid of the positioning systpn1
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the exact pl ace can ternln |n a si manner
by neasuri ng tebeeeditist mmmstteb’eetcmarﬁ 1t ihevehickrisrnt tler tameopiereravad 32,32,

33. 20 The vehicle a s .a user.interface 3 f th posi tioni ng
system whic 7% 8 cFne aTlReR Girs RS BFTRIER ogring R JolE PG o trar R At s
use and whi chyhee tdf Q6p @aﬁawaode@ennwe hn @%lrﬁllfﬁ?%hrﬁm&dsﬁﬁﬂé the ldfstdkgur e
6. It may thus be a sinple device, in which there are three

i ndi cating | |W@n3®tf@mlt@grec‘élh%@ 31,82, #ive forward 36, stop 37,

reverse %

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 is approached, which signal sound can be
disconnected. The user inferface 35 thus guides the driver with the aid of the lights
30 36,37, 38 and tells him what he must do.



25 A calculating unit in the vehicle controls said indicating |ights.
In the user interface 35 there are al so neans, 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 di sconnected.
The user interface 35 thus guides the griver with the aid of the
lights 30 36, 37, 38 and tells himwhat he nust do. 9 Since in ports
and ot her such container areas and fields several different trailers
17 are used, which ca.%ge conn cted to a v ant

Lt cacn ot o ol o Per comerarars pt i gl dibere Rt TBR0 A

calibrated beforRdl¥ch eadiendnadtdhh eadivdssikt RAsapoftat tHahbfhc8BABON
each trailer 17 can be equipped with an 5 identification mark, for

exanpl e, wi t matiomaf kehirde and Griler FreusRiqD te be prsl s gglibroaipd hefarephe adwe
transponder 1%8 i Ségpgg,dmgﬁ}’ ' rehdMfi é‘}k ¢4t 1 Pga m%teg%f}};éda&/ltﬁ%' n

the vehicle (S pro mnre €Ss sensor a close
di st ance rsecddentifiestionmearlt, rfed éxemp]b7wﬂbamlt ededitn émleID itevhndlogy, véth

vehicle 16. The cal cul ati unit is in.advance wth

i ns! one. cHapistie FRuppRdtn pleo GomeppRiingy MarrloHRdes b riled i

into account \Jeﬂlcie*l% 1981%'v¥d'e@94'1tﬁg el Gy Eéh"sbroﬁhﬁﬁ% ) Bl%sdQﬁﬁhﬁc'eQ&bQﬂsdsS
done correctl Wien a new trailer 17 is connected to the vehicle 16,

cal i bration che tider dGntsinnectadost dagh peeftorthe dshicla|liohbThe cdenlatingpait isr med
by d th mpi | d
Y g b o RIRE T KRR OLP R BRI el of L et it 0t

posi tion,10i n aditmmb tdk@ﬁdmtﬂgcmdt Mndhe@dslﬁmﬁgealhﬂatﬂcﬁ zmﬁrthd: @ckitiating ishe
position is callbrat dwth a callbratlon buéton of .t

he user .
interface 35,3RAEMESDY-thencgievdrailepbeiscriiecied tatig velicle ﬁﬁst%lébrﬁ%qm

the cal cul at iing AmbibatioN§ Per‘ﬁﬁ‘ln'e@ r@&lib?«ﬂloﬁfls f)&ﬁ)rﬁ@é 'bé/ 'dﬁ@m@ dRe Qﬁﬁ’cﬂnaﬂo n e
t he pOSItlonlng SySth]mﬂ recogni se the vehicle-trail ér conbination

16, 17 each ttnoné‘omaérbytmblcl@dmﬂnaml@rﬂu@dmth@/@tmnmkfh@iﬁmtt HesecandrvghenO.
20 Hovever, 3,1 0ok, A0 BN A2 BOSHA S wichNo SRl REALH SR T e o

because nore an one Con al ner Ze’1's Use ranSpO ion of
goods. Cat aicagted odf, thitQosidogis4Qlibrated withes caliran brybunids tof henw@interface

cont ai ner sizes in us Thus, the positioning system mnus e made to
recogni se ther W&WF%%@FPFB‘H ppgHon Frestarpin F THRRRADY 190 i Galso Eﬁsng unit.

contai ners ofo g chigrain o‘-f'tl?eeﬁ)snﬁH rhta@séemroﬁe tﬁeﬁb%giubﬁaﬂg kﬁ;@bm@ﬁwlpf’&

di ng
contai ners of 20", which can | oaded two after one another Q?he
trailer 17, trise qb@smhmbﬁtadq @y@m’nomjﬁ 1k reeth titset wiean thh@omblaatlw@r iss
f orenost or Qp "E%Erﬁ@ﬁ} is being | oaded. This is brought about
sinply by prOV| I Ng eac Con alner 17 with a mark marking the place
for the container destined for it, for exanple, a mark 40, 41, 42
30based on R _FDD technology, as . is illustrated with _the aid of
Fi gures 5A arfPWsHer, wahox piableppis associpted; with ﬁel&ﬁ%ﬁ@a fBis it Bereuserfars 13,

13" of 20" anflyffhe cohfdfhel §idk tsBlised fn 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 contammer 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 SA and 5B.
When the trailer 17 is intended for containers 13, 13’ of 20’ and 40°, the trailer 17



10 nmust 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 nust hereby be a sensor, which detects the nmarks in
the trailer 17 and indicates when the trailer is in the right 5

pl ace. In many cases port cranes can aipthe sane time handle two
containers of 20' |ocated one after the”other. | oadi ng and

unl oading is done in this way by a contai ner grlpping devi ce, the
system nust al so know the correct position for the trailer in this
case of "twi rmustfhus havettbree onrsriOcen 2. avhigopraferably mews thorentklpemts <1f3 of

20" is locat %ﬂiﬁ%ﬁi‘%%gﬁ S) G0k 8 ffé%{hﬁgymler 17 Repran e?. Ottselwlere

central point t S Ne [ ot AFS e p05| onlng

system for cafnavifteits bensthérngipphigidemiea 3 aﬁa@rndisﬂﬂerélﬁy bre sename Whichi on
can al so be applied in such a conbination, which conprises,

travel | ing cd¥tesisribs n@é}%ﬁwhs@aléﬁsd7aanédﬁ%4t?ﬁewh@} ﬁﬁérailer 1558 th%nght
present ed qwi t c9§es bigbiaReskan 4 thd Sinf 1GRMRINAR WA RoRthinkRloB 20l nd

t he travelll g contalg ntry 50 1s used to nove contalners 13, for
exanple, fr ortoatezﬂomeaafteenhd pébld IHtoafling imd malohding i dohemathedwhy by her

oadi ng | nt o 2o PRECEEPITE (hEn S ORR Y DHCCORCLBoTE: PR & G

course the otihgler WaKis'cas eh) twihER USRS cdnth6d t@fal gdint & dvorebrineRaat ed
in the travelllng cont ai ner %antr 20 50 and the travelling container
&t

gantry is furdfR8r isgpesiadaueith syifieieny appirdey aluiie SHme prft Bdieessthe eentrkpoint
contalnerocrqﬂgpg.g3 LAk oFBe %E@M%ﬁl'ng container gantry is in the

right position omerlng e container 13 to the ground under the
contai ner crane 10. 25In the above description of the positioning
systen1accordt |nve£t|on it wa

ted that d {
onbod ront of TEReSRAYBE ST b iean e RS bR JeRveT
installed in doiecanediche aﬂﬁleanq NBE aadokrbehalibn, awhicB Rof@fliR 4 trévelling

container ganiry 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),



guency and transmtter/receivers 32, 33 of a simlar kind are
installed in the crane 10 to conmmunicate with the
transmtter/receiver 31 installed in the vehicle. This 30 solution
coul d possibly be replaced by a solution where the
transmtter/receivers 32, 33 installed in the crane 10 are repl aced
by at least two reflectors (not shown),;; 11 which can be recogni zed
by a transmitter/receiver 31 located in'the vehicle. However, the
sol ution described earlier, where there are transmtter/receivers 31
32, 33 both in the vehicle and in the crane, .nmust be consi dered nore
reliable and WHicB B CRfr ECREMIANDY ATAERILEEIEEH Vel iacaler oR. the vehigle.

I nvention hasppged:, z gélgt*?&{jdé%a%éﬁ et hefd th%aa@ﬁﬁlsﬁ?cte?&écieﬁ?rstﬁ, the

figures in the append: raw ng. However, the invention I's no
i ntended to cdhdérhothoml the véhecle uthipl the crahrowrusi e ¢oneidéred) moastelibhle and

Scope of the FVREToS ek ElrelP A the appended lociai e, 12
d ai s 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 inven-
tion may vary within the scope of the inventive idea defined in the appended

10  claims.



1. Positioning systemfor positioning a container handling equi pnment
(16, 17; 50) into a position determ ned by a crane (10, 10a) handling
and noving contain- 5 ers (13, 13') in a vehicle |lane (26, 26a)

| ocat ed under said crane (10, 10a), into which position the crane
(10, 10a) will |ower the container/containers (13, 13') it has noved
and/ or from which position the crane (10, 10a) will pick up the
container/containers (1), 13a) brought by the container handling

equi pnent (16, 17; 50) for further |oading/storing el sewhere, which
positioning systemis a system 10 based on the use of a radio
frequency arranged by radio signals to constantly determ ne the

posi tion of thqagggtainer handl i ng equi pnrent (16, 17; 50) in relation
to the crane (1 Oa), characterized in that a
transmtter/receiver (31) sending and receiving a radio si I

instal l ed and a. 1Bestioningzysteiy femiositipeing beﬁwwr?wdi%eww? 3r

handl i ng equi p%i‘ﬁuo(ajrﬁmu&? dcteﬁmne%ygckﬁ@m nT'OE)tf@Eeflfng%ﬁﬁ Mefmé Shairand
cal cul ati ng uni t” bei ng connected to each o

t he
communi cati én Wkt 130 ip earbigietans 26 269 [9‘@?‘3‘1 (’B@)’ 5*}‘41 Cltaﬁ*’e(lgo Haiipar

handl i ng equi prgith podiflon the craR0)102i0a) \Qﬂ’lslbwér\(m dofthih@fcbabine 813, 18k,
whi ch are arranged to receive 20 and flect ?a@ﬁe e radlg si gna
g Wil Bf

transmitted by PPhEoYH SALH ?‘?'Er"f“f‘éd’é’?‘v@r "t giye o tRatmEF cor

?ggdl [ gg) eq]yl p"t@zﬁ&/cc{lﬂeﬁnelslﬁb £Q) broGih@by Efeasﬁtatﬁeﬁﬂ).aﬂdllagl&mqirﬁ@t (i6etki vers
; or a I N saneg e as
the transmitt ersﬁ)r g}éé Hst %gi%n t81f‘“4)ﬁ%ew&‘8lﬁ’? ‘5?%?03}113 hySIeme’ %J‘:&Xm

(16, 17; 50k whbsehoathe uwafangmdfrtcmerrcemang@ Hyhehqra{mab ttsuglsl@ziﬂysietntt by

thetransmtterlre r | i L prent
(16, 17: 50) af n"'c‘or é"‘g“’%gﬁ °‘19 a'“m%“dlg’g ‘§ (g@s!? %?F“th xg&tﬂgg%

transmtter/recanaigdd, loalt)hamtterhgl ipdnt ai ner handl i ng equi pnent (16,
17; 50) are installed in the crane (10, 10a), so that based on
the transmitted/received radio si gnal s the cal cul ating unit con-

30stant |y cal cul at eapsmpiferiaseienddesndngapbisre e ok stulekedrver

(31) in theg Jco%l@cﬂdﬂﬂé uRiandibé-0d 13@%‘ et Hadding 2diipnad)) (BNA7;t 0 sdidvo

refl ectors or transmtters/(gg

ransmitier/receiver ca‘ﬁ.u?atmb s unit being connecied 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 equiphierit (16, 17; 50), 61 at least two transmitter/receivers (32,

33) of a similar kind and operating at the same frequency as the transmit-
ter/receiver (31) of the container handling equipment (16, 17; 50) which are
arranged to receive the radio signal sent by the transmitier/receiver (31) of the

25 container handling equipment (16, 17; 50) and correspondingly to send a radio
signa! 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 ransmitted/received radio signals the calculating unit con-
30 stantly calculates the distances between the transiitter/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, 10a) and determ nes the

| ocati on of the container handling equipnent (16, 17; 50) while it is
novi ng and the exact place where to stop in relation to the crane
(10, 10a) for Ioading and/or unloading of containers (13, 13a). 52.
Posi tioning systemaccording to claim1l, characterized in that the
positioning systemfurther conprises a user interface (35) of the
positioning system which is installed in the container handling

equi pnrent (16, 17; 50) and is intended % r use by the operator of the
cont ai ner handl i ng equi pnent (16, 17; 5 ? and is connected to the
calculating unit and which indicates to the operator the exact place

where to stop 10and the ri ht dri ction reac

exact place whéta Stoloeegn ‘%"‘a"%]sd tl&gﬁil %-@%‘F t}}?g’ﬁ H’r“c? gchBtalgflal m
1 or 2, char aCth@rEdhﬁ%@huiﬂ%ehf@B Mh@)%ﬂéﬂisﬂﬁfvmﬁ&ﬁtmwa@ctqﬁmb p.'l’(aeto dtdp a
conbi nati on forned vehi cl e ﬁ? % ? such
chassi s, \/\/nereb‘}/“"’tﬁ‘l‘i‘@1 edhectanat il {Oa%%"’t" é’" ‘8 ‘ﬁg é “ﬁgﬁ’é Jng:;a)
15equipnent (16, 17), the transmitter/receiver (31) transmtting and
receiving a radio _signal and the user interface ( e installed in
the vehicl eS(16) Besitiqminasysiem AsAordrs to Clﬁl'“#o‘g'?ﬁc{frﬁ’ "lglgf”é{"&rﬂ"%%}gdu ng

to claim3, chayaet fkth&eBniphsecs Rakserl igtefrite (353107 Mk fosmomng #3::@)1 ﬁk’ﬁﬂh he

connected trailers (17) or other such_,chassis._ o re
(L) t(ﬁG 17, 50) anc{ 1s?nten ed or use %I ons

the operator of the container handiing equipment (16, 17; 50) and is connected to the

or instailed in the container handling equipmen

calculating unit and which indicates to the operator the exact place where to stop

10 and 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 con-
tainer 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
15 cequipment (16, 17), the transmitter/receiver (31) transimitting and receiving a radio

signal and the user interface (35) are installed in the vehicle (16) of the combination.

4, Positioning sysiem according to claim 3, characterized in that to the vehicle
(16) can be connected trailers (17) or other such chassis of different dimensions or
T 20  types, whereby in order to calibrate each combination of vehicle (16) and traiter
{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, correspond-
ingly, 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

connected at each time to the vehicle (16).

1-J
Lh

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 fo
move containers (13, 13°) under the crane (10, 10a) for further transfer by the
30 crane or to transport containers (13, 13’) moved by the crane (10, 10a) away from

under the crane.



20t ypes, whereby in order to calibrate each combi nation of vehicle
(16) and trailer (17) or other such chassis, which is in use or to
be in use-at each tinme, each trailer (17) or other such chassis is
provided with identifying marks and, correspondi ngly, the cal cul ating
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 claim1 or 2, charaﬁ{erlzed in that the con-
tai ner handling equipnent is a travellihg container gantry (50),
which is arranged to nove containers (13, 13'). under the crane (10,
10a) for further transfer b t he 30crane or o transport, comn ers
(13 13) moved blos iR e (T g ire ST RIERE R A,
14 6. Positi onmmgclﬁuysg L0000 Erelie(go)Lior |8 Yh PFERICR G Rgnecdigd Bich place for
characterized H ?m the crane is a container crane (10) for use in
a port or in séﬁ@‘ﬁ B¥ such place for load handling. 57. Positioning
system according to any of clains 1-5, characterized in that the
crane is a travel Pbsﬂgmcr@rsymlﬂedscogﬂ;rg toYany bﬂaaunfsqrs Whfra&trizddp taathaer
term nal or corres ondlqg in_a contail g

cxam. s a trave ng/ container gantry ?105 or use at a contamel terminal or corre-

spondingly in a container field.



