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Load control device for a crane TECHNI CAL FI ELD. The
invention relates to a device and a nethod for
wor0emwpzer i ng frei ght contai ners . The i nvent iPEA/EP2006/005843

concerns a device and a nethod for noving a container
by means of a crane such that the position and
nmovenent of the container or spreader is controlled
accurately while transporting, picking up or landing a
contai ner or enpty spreader. In particular it is a

Load teBRMb @ ARt fi9H 4 0-PRASUre and control

— _disptacenment and osciittations of the container about
one or nore orthogonal axes of the container.

TECHﬁ%%%ﬁE@qgﬁg)ART A great and grow ng vol une of freight
I'S I'ppéd around the world in standard shi ppi ng
The iG0ndrad W scelldBes sto paeaévhae &raogemathbdt feal transferring

_function in freight handling. At each point of
freighty xandra MRt onkle r BRYPBE  OReaABCEE andt AEV1Cer 6B 2 method

for md\ihd 01 S&S}Et?aiﬁ‘elo%o% Smaffs hgEbQuESahar sﬁéﬁ”ﬁhﬁt fhere

I's usually a trenendous nunber of contalners that nust
posithieonurdrohdeni;enemnsd £r tled conbaiepapooar gpseader asdcontrolled

| at I d t th hi back to t )
accutgh Sl RS FonSodElioft ShrBind P P orhiingafs container
or eﬂéﬁyﬂéﬁkéﬁﬁbﬂn|ﬂﬁ .@ﬁtﬁ@ﬁléknfﬁsiﬁOaagﬁsﬁéﬁ”hﬂdsaiﬁethod to

takes a great_ deal _of time. The devel opment of
measyig il cPrimbsdieRl aaprevEdandadsaglangdionroadi ffe

contfjl%ﬁaéj&o&@eo&é OQP%éi‘!até!rEHBSaﬁéfdé%ébb%’ tE@d cBntliner.
elimnated many situations In Ich port workers have
been exposed to danger and injury. The technica

demands of handling containers accurately are great. A

' may be handl ed by a stationary crane or by
BACKéﬁéﬁﬁ@:ﬁ%gng on rails or noveable in any other way.

A grd=achard afouiasg avdldime ngf deveeghusual kyippear pebahidnghe

a spreader of sonekind that directly contacts a
worlQq ot of Fdat® YRPPIRI FPREALRSTE owsFaPEShnBIEBLekgs become
a criticd? £hS: d83cih PEL o ghPenhREM 88" €8d€bach point of
transfer from one transport means to another, from ship to shore
in ports and harbours for example. There is usually a tremendous
number of containers that must be unloaded, transferred to a
temporary stack, and later loaded on to another ship, back onto
the same ship or loaded instead onto another form of transport.

Loading and unloading containers to and from a ship takes a

_ great_deal _of time. The development of automated cranes -has -

improved loading and unloading and made the productivity more
predictable, and also eliminated many situations in which port

workers have been exposed to danger and injury.

The technical demands of handling containers accurately are
great. A container may be handled by a stationary crane or by
crane moving on rails or moveable in any other way. Each crane

has a lifting device usually incorporating a spreader of some
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Is used to denote a part of a lifting device that is
in direct contact with a con%giner. Spreaders are
WOrRge 7P desi gned to handl e re than one si PETEP2006/005843
contai ner, for exanple 20-40ft or 20-40-45ft |ong
: i e r_i ed _from.the boom_of .
ina SHLE 6oL D SRESRNE s SotbaRaRInd L bR TR e
lowemhi tc harnbvies]l ed o gi ¢ heIhoohi of deberépatien theaterm spreader
, direction usually referred_to as the X direction. The
is uﬁﬁé; %%

%9 SHERALE e R3BE I @Y #slhbhibPedUAGroFNAEI é6] dPedirect
contéBHiﬁﬁkﬂngﬂéﬁﬂéﬁﬁhegheSﬁPéé&é?Q ggetHSrﬁQﬁ§9d§$s3 eeg.fto

t he contal ner underneath 1t nay noni t or ed

handle qeone dlubhseone gl ze | dghtosbaineror forr keampihet BO-40£ft or

_iSpfeader. |t is of great_inportancge for accurate

20 4%ﬁg$§iﬁgﬁ¥3é§?&§#% '%JIph?o§pﬁﬁ?§ﬁﬁtFEaFP?pEGRFpoFFQE the

boom QPeratdiite fi6Hh 4 hBowesbléodeticthrn6RAt kNGl tik®lley, which
accurately known during pick-up and during |anding o

movesy FsHtGi T Poerhickheuerarepi ¢R- apdiseatéessapyaldy

refertrnﬁﬁi Sy eaasdefhé %Qﬂlpeé@fo P.n'fﬁénggﬁEEQBﬁr E}f @het |E%{)lley is
first attenpt. Accuracy during landing I's inportan

measursd anld/dw dainchldteed odbaingr operaheéohil SThat pesfition of

but b if an,error iin stacking containers,
the Stedlien A R GO Aot NHROCEReR ChdLE ohave BRURGRFeTed by

use off lDlcaMtird) JBYeRe Mpag CEPRP! SoubEN-2 Rabial shacke
of containers is not stable it presents a potential
spregdfy cdrft dishads Inede vapeyeancanfonsagphvaseackespsdon, and

0 r e nce s
esped NI T PRl mdt R0 C0 PR TR OB L ERLFOAE, BRGE cne
positoper aifedleutarratd ettt yi s nac@anyapbageknoimedabing pick-up and
._oper atj.on. wever a crane operator is usually
durlr’roggllﬂr}éeld"q (Pqicj)rar VIR % hne to deal with situations
that are not handl ed by existing autonated operations.
For exanple, when a container is |owered for | anding

there is often a torsional novenent of the container,
Accunayiviusi Y IS - WR 115 keSS pFvbiem thRefprpader to grip

the %gﬁ%??%é%;gﬁégg%fyngéﬂEﬁ% §¥4§95a@E8HBg.aA¥85£589|during
landing is important not only to land the container at the first
attempt, but also because if an error in stacking containers one
on top of each other that can lead to a cumulative error which
may be unacceptable. When a 5-high stack of containers is not
stable it presents a potential for containers to be damaged. An
unstable stack also demands greater ground area and more

clearance space around it for lifting operations.

Cranes may be operated automatically in many phases of each
operation. However a crane operator is usually required to drive
the crane to deal with situations that are not handled by
existing automated operations. For example, when a container is
lowered for landing there is often a torsional movement of the

container, known as a skew. With a skew problem, when the long
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(torsional) direction, it can take many seconds,
perhaps up to a mnute, before the SkeM/OSCI||atI0nS
wodioe7/@hoie enough for the contdi ner to be | owePEd/ER0G6105843
a truck, container or other target. The container
. o CaAan b % 95? ely [ not._accur.at e
aXlslﬁe%&upS% g%e fe E ‘L’l hk& {3 M gﬁcﬂiﬁl 2 |Sngju%/¢a skew

(torshomaly) t &ipechiaps, nﬁﬂychundaRéSmahyC@@b@h@%rSpéﬁhaps up to a
cumul ative effect of unloading time | ost due to_skew
minugciPeiprenthe ebRYi @ éFaBﬂétlwaﬁuépeaépw§tﬁ@@wghm§@ ghe

contgﬁﬁsrbyotﬁs géﬁaﬁeapehaker t@rﬁéﬁceboﬁ%%1%é¥“®¥'HHHEP

by steering the spreader agai nst the nonent
targ@per%menQOQUalnearyaadpquaehandedlaesuramwdweufth¢ is not

effectivene nua erventi n I S, opegator
accufal €h) HERE S ABBRE bt SRS Rb L Bl aRne W g gading a
shiptﬁﬁshemeﬁﬁgpélﬁéhpnhuﬂapbagabﬁoeoﬂeaQQé%%27%®éﬂauﬂurai1ve

Vibration control device for a |oad, to M tsubishi,

effeglesef i Wekoadieyi bémguipehding AocekewnoreAdilasiosadesr
cons{aéfggl&”tﬁaéggioa ﬁgEHeﬁ€§§@é§S%gnﬁﬁa%U£§ PR cran

tension in't ropes. Senso itte
operatoEat@ tafitehgoubpe akaw momehntbwheteethagrame|spreader
arranged so that there are twg Sensaor.s on one

agal%?%et ¢ PeReEhr @hdRY SRETRLONGnatKE LdeRYr adigs tment Klevices.

HoweWeR- f h&egf £86t 1 Wen8BENoW Rghg1di HEBrakd cabhangedde¥ator
lifting the load, to wind in or wind out, so as to

depengent ¢%@e¢0@ﬁen@6nralhébIYArgﬁ@ﬂecyhen@emené@ﬁanMQnskew
osc1ifa€§§ﬁﬁged connected to sheaves arranged on each side
near e wnding drums so as to exert a greater
tension force on the | oad ropes on one side of the
spreader and a correspondi ng Iesser tension on the

rooL LG8 SE2E02 10794 b 2L A2 0L LS SBLERdel L 0,250 o
load/ 0pe NMEASLISNsRD, e@ébcﬁDEleatBévﬁeétthﬁén@ﬁ%

conpared. A skew angle (theta) is calculate from
convenpelonal spreader fitted with four tension sensors to
measure rope tension in the load ropes. A tension sensor is
fitted to each lifting rope near a point where the rope is
fixed, arranged so that there are two sensors on one side of the
spreader and two on the other side. At the non-fixed end two
main winding drums are arranged for lifting the load, to wind in
or wind out, so as to lift, lower the container. A skew cylinder
mechanism is arranged connected to sheaves arranged on each side
near the winding drums so as to exert a greater tension force on
the load ropes on one side of the spreader and a corresponding
lesser tension on the load ropes on the other side of the
spreader, so as to counteract an error in skew angle.
Measurements of rope tension on each end of the container are
compared. A skew angle 6 (theta) is calculated from the
measurements of rope tension combined with calculations of a

distance between trolley and spreader based on measurements of

the rotational frequency and angle of rotation of the winding
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nmeasur enents of rope tension conbined with

cal cul ations of a distance bgtmeen troll ey and
wopeamoss based on nmeasur enenfs of the rotati @OAIEP2006/005843

frequency and angle of rotation of the w ndi ngdruns.

crunbD SILUAE AU QIELLE L Eopelalige,gh, Lbo SESEELRLgR.th o

JP20QqIr3Rd 16 explyine tlkesectusekew wbhehonmnyeheoket beoviildazs a way
nore expensive optical neans. However, the described
to d%&%@%é“ﬁ%ﬁéﬁ@%c%hméﬁn%ﬁrQBFEQEESQGPeWQHFS66P9F§ﬁ§ﬁoﬁptlcal

mean%f”H £nac19& a8§cf98éaaﬂébi@@iﬁaﬁgﬁ§ S ohh @ oHPUES1 e

iable to error in cases ere weig I'stribution
measuyenaiet$ hef coenaioer £0s eackerndndfotbeendnohinee which

K co tahger.'s fe%%iertthan t he. ot her. Ithis al so he
MAXES orrEwWHat Y hrobt tHRt Fc P oSTEPY o FEREFoN"SERsEFET
distrisued by Diside teadcegthih¥peisThasOear andsvakl ¥nd of the
| arge and heavy anal ogue devices that require

contaileprig i peawt F relagenthenpEhesl sTto iFapASAl Somemhat

propl e 101 cd e on SEEHE RGN BURRoL R 0RTRITYS B, the, Toad cell
type MTisese arg i wdweal Bkebasgengndr beanyi eradetyhed dendces that

devi ce of crane suspendi ng cargo, describes . a devic
requiTE 3 HoPTRIEhOR hat LLESBReHEnAPERLYBNSore MR ik IFosde level

of rénPesve LPdheAty dshekt 188aMBaNSsf eandgiei iRl NGididkeWy, the
angl e are also described. This device or system uses
abstyaes RenENt00I72ehsi Fe HoEeus, i Anth&ledf Skey svpag,
| S t _of I [RY skew
orevoRC Mo thad SRRSULRIER oo B BhekEhlihb) cdiber
descuaibengul dsvikewleat oinabddasskbw asei bifatieasiper sethsoks in

atural oscillatio eriod,is calculated froma |,
the ﬁ%ﬁ%ﬁ%&%ﬂ- n%%h‘faﬂfQ?EEFF?a?bveanéo%Bm gPtREMIPHEg a skew
angldang e $ONEE P beKOPPhE 8NEEORCES okN8Y sBRI Ledst B rement
or other end of a |oading rope by neans of an actuator

of tenshlgetorteratn ehe biftanm roreFngtegssheThwidhi ving

meas (LS S SEHLDYC 108 80108 B BUESTURRILEN B o = coo
camexd, exd rdisdesrwesalantlatenanoanballarcskRgw error and a skew
oscillation period. A natural oscillation period is calculated
from a calculated moment of inertia by a computer for the
hanging container. Rope tension is then applied to one or other
end of a loading rope by means of an actuator arranged at each
end of each loading rope. The driving force required by the
actuator is reduced by the directional changes of the locading
ropes and addition of extra sheaves, and tension balancing
sheaves, so that the load of the hanging container does not act
directly on the actuators. A computer is used to apply counter
tension by means of actuators mounted on both sides of the
trolley until the skew error is found to be zero. However, like
JP2001322796 (above) the described system relies principally on

measurements of rope tension. Rope tension is also influenced by

forces other than a diagonal or skew movement of the container,
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sheaves, so that the | oad of the hangi ng contai ner

does not act directly on the_actuators . A conputer is
wowetoowzseappl y counter tensi oR by nmeans of actP€arER2806/005843

nmount ed on both sides of the trolley until the skew

. i L P2001322796
inc R Aoreet e rr e o RIGHE o pHERRERRR, 167 e

contateastly eREk st @fis t opeis emnsranof Rapastiersib@n siomealo¥o the forces
.influenced by, forces ot her_ than a, diagonal or skew )
acting, et ORI HRSE ohR BlREr CRARI BdFAAGeFsr BEgsyge ©f container

posi sy e el Bt o dhsd &4, PELEAP 5; gﬁsuiagt %ﬂ%g;u?or& rotation
tension Is nore of neasure o sonme O t he or ces
usin@aa i capera aaynvai senewhahedifhanudtdineptraceaser, e esppecially

. cont ai ner. position. Accurate neasurenent of .angul ar .

when B R Pt T HAnGL L GotbRePh fay CREadbwATLes , oF

is cohbirsdlwith Priast i £6n-ERERCHEVENenhEN hReuracy of load
angul ar/rotational velocity of a _container varies, or

cells L% FIFERR W ¢S OF heF SROR- SREGNABY ERe AR 1bARaEGOAEC P tof

. cells: i ors:Le n

intet BE L PR AR 0T AL LOAOB-BRERNEE, Mar, g1 chousn

calcwpprioath nay thatcatthedgbutatoutampensaney foe ckiem athgle

o_gonpens te for skeM/angle err.or

t eto
erroug i (AR CEnT ohb e PRRdEPBPS ainaes, J4agr Fpzgader-load

calcerd € i 9dSedaseda oayﬁaﬁyaaﬂwabhanghﬁgg g’ @RBSion may
_ tension may include errors that are hard to predict
inclugrl efierei fthatrretbardnpensuedirdr ands thws| dad fokcawt to

def ti in which the |long orthogonal axis of the
Comp(xnéggnégp?otates or oscillates, the short side of the

contai ner may be displaced or may oscillate, giving
rise to a novenent about the |ong orthogonal axis of

t.he cont.ai ne nmovenent call ed l[ist. Thi ma e
As el AR Y e EF et R P bbb P Br BEPohOhHn B bRORDRAY axis of
the @rcaietiNEyEséOaG Ngst Dl deethetaentBbRer side df the
conbi nati on. When the short axis of a container is

contafgteectax ke dbiRtadgedboutMeKeorehglakPs BAVANG sise to a
moverEHE B heife OE&JJ 088t £996n21 BQELOBEOLHENRGRALRIDET 5

ower than the
movement called a list. This may be caused by inertia during

acceleration, uneven winds etc, or uneven loading inside the
container, or a combination. When the short axis of a container
is deflected or rotated about the long axis in a list movement
then one long edge of bottom of the contailner is lower than the
other. When a container is listing the actual position of the
bottom of the container may not be predicted accurately. A
consequence of this is that the bottom of the low side of the
container will touch down inaccurately, sometimes by up to 10-25
centimetres or so away from the intended target. Such inaccurate
placement gives rise to an unstable or even dangerous stack when
containers are stacked in piles of 5 high. It means that manual
intervention by the crane operator is necessary to maneuver the
container to solve the problem of inaccurate landing due to a

list of the container.
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other. Wen a container is listing the actual position
of the bottom of the container nay not be predicted
wogenersel y. A consequence of “this is that th®CHEPRNG005843
of the I ow side of the container will touch down
Therd SIS Jar SRR LIRSV UR b8 L0, ABR' WABLLES i8h which
Fomt he 1 ntended rget . Gch Thaccurate
can aﬁﬁﬂhﬂﬁﬁﬁlmgVBGadiﬁ@ bp anloadiagl énowhevRnodangatods the
stack when containers are stacked in piles of 5 high.
long Iatx%zﬁ% it CORFRENST nPaY vBARE ofOH) Eﬁ@e& shen the other

e 0 r
end, %D%c%étﬁ]e prgcgf §<f5¥mé8t”8£‘ Héﬂe&%?oﬁ LahBg t"r‘lm A trim

sol ve I naccurate I ng ue to a
probkﬁmtdﬁncmnﬁuwr@erh&ample whennibadsamdsuderd tppeaoher are
cant ai.ner_defl ecti on whi ﬁr _se durj
t

uneveif¥ AT SR 100 Ehaf TvEER, RLEREay "hPleph” Ehblather

tends Y AHdiefs NBYwih aNGwepWEhbdBWEhet BBAetheTRE BekypBdofaderror can
novenent, displacenent or deflection called trim A

also theafl grobinas eurabe clpadsngd eRBnpractkiBg . | 88dshensped tion of
the %depeé %&%{Eé!l?”whﬂ'ét {‘-.kgfdt ?grﬁ§oa§_‘gaho\ﬁ’hﬁgrectly

one end contal ner ten angs down
vertid&ﬁiyfundﬁfmﬁatﬁhthetngeaﬂeerrandcahualsotlaadutately
J nac urate ] oadi n %For stagkin , as the position of ,th

predi of > P CURt AR GREhd SPrgﬁPE?r 6FTFE Rt p&?ﬂé&f’lny during

land MEf td k@l d uamper Regh rébengptigadenteafdnthds BY the crane
accurately predicted. Atrimerror can also cause

OPerafiqW o GIT PRI E | GRUYSE | AYTPENENNDLlanemestabfy coagaiiness, for
examg Y A”Exe&é/ﬁ”éﬁﬁ?aclgﬁte%? sERaRE QPSE%%FS%EESVG%&

causes error Inp contai ners or exanp
examgre air raickarddor nohhe shapki ng of containers, for

exanple in a yard or on a ship. SUVWARY OF TKE

I NVENTI ON The ai m of the present invention is to

eneqy one or nore of the above nentioned problens.

SUMMARY CRntHht HEYEMTHeNar e obtai ned by a | oad contro

device, a nethod and a system characterised by the
attached i ndependent clains .
The aim of the present invention is to remedy one or more of the

above mentioned problems. This and other aims are obtained by a
load control device, a method and a system characterised by the

attached independent claims.

Advantageous embodiments are described in sub-claims to the

above independent claims.

According to an embodiment of the invention the load control
device comprises a trolley, spreader and load lines arranged in
a four point suspension for lifting a load and an optical sensor
for sensing a deflection position of an orthogonal axis of a
container suspended under the spreader and wherein two or more
actuators are arranged attached to at least one load line,
Wherein two or more said actuators are arranged for moving at

least one said suspension point closer to or farther away from
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Advant ageous enbodi nents are described in sub-clains
to the above i ndependent cla%ns. According to an
woegntygdIsent of the invention the | oad control PGEEP26/005843
conprises a trolley, spreader and |oad |ines arranged
coa s f o]e]] sj@n for g I and a
said Shitdifly RO S PRI RE SherboPloninelRliBR sy e
lengtidriicgpneie axi Sledsa coat abadr 1snepeadadausdasolrthfeans is
spreader and wherein twp_or nore actuatqQrs are
arrar%ﬂ‘%‘%\r@écﬁ%t]t%‘éoorf% seifeastugher| 688 fPRECtWREr 8ckuator

pos:.t'][ 6h OTardlPr €h SALY, GRd48L LI 8g aéﬁ¥aé{1§f18§d of O ABYHNG FAkhe at

ast one sai d suspension poin osér to or farther
leastawaye fraad di thé nagi nary centre line (XL, Yw, VH) by
shorteni ng and/or | engthening the at | east one | oad
line, and a sensor neans is arranged on at | east one

Accor@irtl acd UsithdPreibd@LhebAg 8€t HREOLnPeALEbANthandoad
t hereby nmeasuring any change of |ength of the at | east

contxghe JVELS | FRIPPERRT 07 higl €8S AnORAACEHBEAF NEATPEL SERY 2
screv fafﬁf\}% %&é}eech %\2 £ARLEQL Qﬂ‘éﬁge&ow LRSE ghba;ggﬁlator

or co ising a screw drive powere
pul1snnxnremeaﬂgﬂuhfinamallméesactaaSmngpuhbs1oadrehaases move
a l.oad Ii SO causj oad. line to nove

in o SHSHRY )5 SV GAC | 17eS . THeSaBEGUR5P T pPEFEFABPYY

furtHay tdip 08 | $eScPe CHOW 8VAELaRELANE8E 9hehirIgakktending
extending or withdrawi ng a shaft arranged attached to

or wzath@:ﬁlmmmea aahatie @mame@h@téagh@df apt hedpaflr danehaet the

|nveﬁ%F%%§$% f%%%ﬁ é@g o gﬁéhﬁétSEbﬁghgsnt of the

con evi ce conprirses an optica
sensor arranged in |line- ofS|ght of two or nore |ight

ur ces arr ed on the rea in.,a first straight
Accoq %ﬂ?r%ﬂzﬁq %ﬁ#?ﬁ bnd EQ?SlBVePﬁéOEoﬁpﬁlggﬁd

cont R Ef Aty é&f@pﬂsgélé a%:@%ﬁ@iicéieséﬁébi‘eakrhrﬁﬁbeao%&hcﬁi’ine of-
such as IR emtting diodes or the |ike, but they may

sighty|ah twe somgee t1 xonprcerpassaveasgefces shehspseader in a
first egérea? gq{t?‘ 11 kl.eéfatlve to an orthogonal axis of the

container. Preferably the light sources are active light sources
such as IR emitting diodes or the 1like, but they may also in
some part comprise passive sources such as reflectors, markers,

high-contrast patterns.

According to another embodiment of the invention the method

comprises determining a linear position of at least one actuator
of the load control device, and sending a signal to at least two
said actuators to draw in and/or reel out at least one load line
in order to move at least one said suspension point closer to or

farther away from a said imaginary centre line.

According to another embodiment of the invention the method
comprises continuously determining a position of at least one

actuator by use of a sensor means. The sensor means preferably
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hi gh-contrast patterns . According to another
enbodi nent of the invention fhe nmethod conprises
wOoReemai ng a | inear position of at | east on®CAGEPAMGHASS43

of the | oad control device, and sending a signal to at

| t.t sai u tp.d : / I t at,.
orovidifia (PGl ARLLELEREL Lo FRL1LTLAEH BontRRLoRY, ¥y nion
frequamspensoroitqoing . cl oser to or farther away froma said

i magi nary centre line. According to another enbodi nment

of the invention the nethod conprises continuously
Acco™Bliff &) Kb eh 8PSEHHOA: REn Bl o FCRRE S?H@eflEEBgt ‘Eheb)ﬁegﬁ%d

of a sensor neans. The sensor neans preferabl yprovides
comprishgiceipaingignilrso dacustont posdnibnuend ecthagor

frequency_ noni toring, According to another enbodi nent
movengity (A TRRNT IR T hel KRt hot Gonpr PRASSEoNBEPFngOg  tion and
movenfdrtSt1 Al tiat Did RSt diMin BNG WEiUAt QetUBRYBRERY bickubkSors

W th at |east one second actuator position and )
shallnRemaited | te tSOBFRCHe? et HLARRgdWAPEACEBENAL 6FTOE causing an
erroR@alaLs shall besppved 1g correct a linear

di spl acenent error causing an error of skew, |ist

and/or trim According to another enbodi nent of the

i nvention the methad conprises neasuring wWith the
accord}iid 46 SR GIRRSHERT oo F ubher LREFALE PENE heoBeEESd
compﬂrs@m@éhsﬁkﬂlér iwSth sthal @bt itaNesBAsbheashl 8adakeaR®d two or
measuring any linear deviation fromthe orthogona
more ghdight rarcevrarangedtinn fharahoshepighbodinenent be

o EBLL R,y LI i 9081 0L SAEObEnooonan

axis prefar ablor & rédgect bon a 1h nenpehpendnbuliamehe the method

first straight |ine. asurenpent of distance to the
compr et TAAnHE LT L e URt HEAL (P ERERE. of Sapance: to at

leastV&rdd cali A spl eenenlréé& p%f@ﬂle@abhpgaaabﬂ@@at be hi 18Se

tha_t may cause a c_ontal ner to ISt or to have a trim
perpendigiul aandihefhobf b3t o3 trabopk ekene - | Meaaurenens o6

distéﬁég”égeéﬂhlgﬁqﬂaepight source provides measurement of any
vertical displacement from the orthogonal centre lines that may

cause a container to list or to have a trim error.

Another object of the present invention is to provide an improved
computer program product and a computer readable medium having a
program recorded thereon, for controlling a load control device

of a crane.

In addition, further and advantageous aspects of the invention
are described in relation to an independent claim for a graphical
user interface. This invention claims priority from an
application US 60/694436 which is hereby incorporated in this

specification in its entirety by means of this reference.



10

15

20

25

30

conmput er program product and a conputer readable
medi um havi ng a program recopded thereon, for

WOoerelski ng a | oad control device of a cranePCITEP2006/005843
addi tion, further and advantageous aspects of the

The rﬁarlal d a% Céfl%@dlbgdrg{) a8 88 Ee' Qﬁﬁp%ﬁ‘%e%stem

i cal “user ace |s rmvent 1 on

enabké&uﬁ&s¢wﬁen¢¢@ryrﬂm@mnaaepéwcatron U8h66/394436ewheehlt that
ereb |ncor orated in this specification in it

delays G4 I AR h?§0+é%eizé§ee°frhe ﬁaﬁﬁeaéeemla@émg

durlrigS drﬁaéadﬁ?él £ ohi HEYEge 2Ad EES §¥556Eb§(1%€| %ﬁcoder type

fast recovery froma skew error. This has the resul
sensaumitgided &y Cael 1o hgnﬁgrapdsmsconl aeadousf oa the

ded |,0adi ng. d di ' syid -
aceudl T gl o CHEtHer TORROBEReOPanGPOLsE Bt FYGGGES 1S

USG

made |gaSAbI®S i Th 0H waalpslb ah hbeanebyat when 8eathay ¥ith faster
faster response than prior art systens i s made

aCtlkabs%C?’?ﬂ%g TH% ¢%2mpse hh BROAAt A§eawABAdGBaPLAG Wift wind, or
a shi@St&l ﬁ%'g&é%&&f efoCSﬁéﬁPhgoa dahBeEge' gliesug@e'also

gust of or a s I nsi
enabkﬂnnnﬂanyerxwﬁkwmeliskeerrorabsotemmbEEsoreandeamyfbmwall

list error or_ trimerror and any or all three recovery.
threq RS o I T S MRy LR AV heCSReaF, Che. Sahe Line.
Anot her advantage is that correction of skew or |ist
or trimerrors provide for accurate positioning for a
Anotheshtadvsttage bks | HrrledcobreatipicREif skewxappléstThy trim

S h rre
errof iR Ad Y J P PR LR ENERES 0 L BBl flieto ve
landesbatdrerss, titunis mnve:darmglelep'ehelabpeltlaﬂ.oumapemutners and CCD

t f t ti | ft d_|
camerai ok irs Dot o enedalgenhs ruffBiof Sirrcrediohle

accuiWy PRE td XUl isa SIS 6 aﬁl@ué YPEo0LdMRgUABEHEEDI ePUhrRYhput in
be fitted or retrofitted to any new or existing crane.

respm EF BRSCRET ON oFt g aRAW Aedingnefecesfpliaess . Finally,
e dPABLSLANAING PLs{PE-CEENPY 2AY SYSEEALOLL! BRS crane type or

manufacturer, but may be fitted or retrofitted to any new or

existing crane.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the method and system of the
present invention may be had by reference to the following
detailed description when taken in conjunction with the
accompanying drawings wherein:

Figure 1 shows in a schematic diagram a simplified arrangement
for a ship-to-shore (STS) crane.

Figure 2 shows a diagram of positional error of skew, trim and
list with respect to the orthogonal axes of a container,
Figure 3 shows a layout for a load control device according to

an embodiment of the invention,
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present invention nmay be had by reference to the
follow ng detail ed descriptiaon when taken in

wOocn]/amzisi on wi t h the acconp i ng drawi ngs WPRETARI006/005843
Figure 1 shows in a schematic diagrama sinplified

: r t 0 h . S rane. _Fi gu
ricofl EIORSET Lo e 0L 1L CH R (315 iple oELAUAE 2o
opti¢aBttmmmémieseﬁctompribEngrthogonahoakeilghtasources, Figure

cont ai ner, ure 3 shows a layout for a load contro

5 ShokR| GB° REEFRIREOED G ERBoPRLAR O SFAET on a Container and

in réTWeNdh Oflo FA kI $EBoSE REBA! Leably an opti cal
target such as an Optl cal transmtter COITprISI ng t wo

Figuwe 6nﬁhpw$ghtdemelepmenﬁugﬁrehs spowsaﬂheaage&ngen@mﬁlng to

of tica et on a container, and in rel
anotiflr |OpdRihedt SETERL. SRvEpEIRhTLARE BlGuR Tes R0 an
arrafteMetpent t19é dbecDppegabptacget taegetdondat ecaratihr and
enbodi ment of _the invention, and Figure 7 shows an

in r%&@%h@%n%@tao¥l$hee€§9éboped optlcal target on a
Flgugﬁ ﬁﬁ%m/sc enséﬁéa%FQEai Eﬁbw@?%?% f%&ggr%oﬁputer

mati c art a conput
progmmmgt@nmanryammy @umeahuéthodoadmngdtngahoembodlment of the
di ment of he invention to rectify a sk m#t

1nveQﬁ%%ﬁ L BErEL B f?%ﬁHHEYPefSFrSrco qU&r %ﬁﬁﬁF@art for

a comPefét epPodBinotot Speestef ¥ Aethsh eer@c@a@yFbgq&%tl%rror
a flowhart for a conputer programto operate a method

and E¥9W%%tl@yaaf¥@Wﬂh@¥FoforDESEPmP¢F€N OFOPHENMPREFERREBLE a
meth 9@%E§%F| UL £4 g%gg@ a sinplified schematic
I agram o

|p to-shore (STS) crane 1 arranged on a
quayS|de for Ioadlng or unl oadi ng containers froma

r use mounted on the boom of the crane
DESC§§P§F éﬁn%ﬁa é%fQB3§9t§MR99ﬁ%§N¥§zﬂnivwndlng dr uns
Figure Wi ghowEed $mPLife8h 88hehOPEs @Fabeas bifnas shab-to-shore

lifting or lowering a container 20. The main lifting
(STShceTRe t hkasranged on a quayside for loading or unloading

containers from a ship. The motor house mounted on the boom of
the crane is arranged with main lifting motors and winding drums
2 which reel in or reel out ropes or load lines for lifting or
lowering a container 20. The main lifting action takes place
between the sheaves nearest the motor house and the boom tip 3
indicated as one end of the boom. Container 20 is held by a
spreader 15 suspended from a trolley 21 which moves in the
direction of arrow X forward (+ve) and back (-ve) along the
boom. The load lines arranged on trolley 21 are also connected
to actuators A (16-19) arranged at or near the tip 3 of the
boom. The actuators, spreader, trolley and load lines are shown

in more detail in Figure 2.

Figure 2 shows an arrangement according to an embodiment of the
invention. The figure shows the container 20 held by a spreader

15 suspended from a trolley 21. The container is lifted and
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bet ween t he sheaves nearest the notor house and the
boomtip 3 indicated as one_end of the boom Container

wOo2007/¢00k/8l d by a spreader 15 &uspended f r om a POTAH2806/005843
21 which noves in the direction of arrow X forward

owergh B Bl St oAl & o o Rl e RSk [Bupe (rio

1). oA the biheay rafeb Attt d@dtfaimer thPadedt the POPMHE the
The actuators, spreader, trolley and load lines are
boom &hewd g %@I%ﬁﬂﬁﬁﬂﬁﬁﬁlaﬁ?ﬁﬂg%ﬂwWPQP a¢$@%¥@r§ 5hohd which

ange @Eﬂ%*ﬁﬁ?
lengtlﬁ%%ntlon e flgure s oms the contalner ég he?g %Ereader

15 1ss;smx5@(m1de15 ﬁ:mrpefr@otn‘cvblma by ol by ]Zﬂneé'herrangednat four

fte dl d by.
pointls, cene Al 1Y GahEasRendiis Wi oy RS GEHars cofiebht fREeader

da-4CONLRIINYy NEarestatiehdéd Mtﬁf@ bopmethe, | 9adrbiaBsy a ccp
are arranged wth actuators 16-19 which | engt hen or

camerghomidet He lagaed idrwn At tamtopblerl tTaegehréadehich
compﬁ%e%“sc%”%ezd o dr ézﬂgqér{é"é €Yo By %&%P?ﬁaﬁgaggsdlight

our pol nts gener Yy~ corriespon
sourcear.ners of the spreader 4a-4d. TroIIey 21 is arranged
with a sensor 5, preferably a CCD canera, which is
ai mred down at an optical target 7 , which conprises

Figured ShdiRy ecﬂxaéeggcsﬁ&lpa‘h wﬁtb@éﬁéfré%y # €n! i’ggf)ect to a
sources. Figure 3 shows three principal orthogonal

contaaﬁ@g \&Ot h argk sdmaws cchrednragarary, cemgrehbingeshfer the
conca G 1A (AL e AL LGSR A 886 W  BuleEPGGLe a1so

axes. e al S0 shows

showsdld&@rgajmtaula:ldlﬂya aSl@ﬁH\ewsrémofS sISa@ aiof@taoﬂoﬁb@bbua a
verticgl axis VH, a list error, L with which a
verticadt &%4sr Virends 166 T |"3‘§tr ofr Jumd 51t ¥Higky BGWtgHger tends to

list %%%hfa ahauti dlie XS M rHWk@ dbdbT efﬁ@railgw {qr ,2nd a

whi ch one of the ends of the container along the ng
trim @urmhéhg@ufbwéncl”smwl el the ozrds onf able@t cohbainer along

the 1'0%9' Naly h%%g e.Lc!wéEe aﬁ%&w:%( ag a rotation about the

imaginary centre line axis Xg.

Figure 4 shows a light source 7. This comprises at least two
light sources, which are preferably arranged as two large light
sources 8, and two smaller sources 9. Measurements of two
smaller light sources may be discarded when the spreader is very
low, ie is at a great distance from the trolley. Correspondingly
measurements of two larger light sources may be discarded when
the spreader is close to the trolley (when the spreader is
high).

The load control equipment consists of one CCD camera 5 and at
least two of a plurality of optical transmitters 8, and/or 9.
Optical transmitters 8 and 9 are of different size or light

intensity. The CCD camera 5 is mounted under the boom preferably
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Figure 4 shows a light source 7 . This conprises at

| east two |ight sources, which are preferably arranged
wozgovone2sbar ge |i ght sources 82 and two snal | BCTEPANGHE5843

9 . Measurenents of two snmaller |ight sources may be

' r-ded when,t S ader jis. v low, _ie is.at_a
on cffl SEHLIE, Wil (e SPRERSST {3cd8EL oRY mhfipkRaDbn®ehe
spredBAsSUrEiENtan Wptieal atgeset | gBbmEPUEEAG HBY1BEst two
di_ scarded when the spreader is close to the trolley

optiqahdipugrt SprakiEred swhlyhyhe speepgan BeHepops the
' | St : Ca a t_le
cont M RN SIS S o BN T Refr a0l k28T £rom

cal transm
camer® .5 OMesxalrdmamssn ft@nsc8mang 9 are oékdnf tenehhusuzdy and

. or light, intensjity. The came 5 i s_munted under
SLt AP G BT ASOFEThe  £F obFoy L ShnditnERBpEPEaRder . For
exampld G@lch altfe MR LIePMmibes SPkepderrofhdsqansopbiaakd around

target (conprising at |east two optical targets)

its vantgmal tis thelsprleaddiraeveenas eheFégnrabndr 3, then the
sprea{H%a\ézeSi:s ?Bjsi"\iic%é@nggdaﬁ Ny %féeé{) gkgﬁoggnéigaﬁr&:%@on Y
canera . are taken

asurenents fro canera
whicltonir ramistet @antethst anesss cahatl at elebgtweae tbheéner 4a-44

troll ey and the spreader. For exanple when the,
of theyy ingys %%éﬁﬁ?w%nﬁrmrr dt 28 BP84REoped too far

from Hd IKm &4S hd Mat heesll £ e6he 08t 9ePf 5L HHEE8a2 a Bosition
then the spreader is positioned at an angle to

erropattbgendio dikase itoh thehbetm thpecofiereoereetns, disaance
erro%ﬂ&ﬁeégrlﬁg¥% é%gﬁéﬁgp rlégiédagé EQS %ofgggﬂgéhgggggngrive

ance error an S p03|t|oned to0 Ta

a lodd piarg aind edsis anecother 6Or ke BpSeadposubhi-Qf,etb@ards or
and is to close to the boomtip. To correct a distance
away it Wife RN P actbatle® sCase 19t af eSkeWt PEFPEJ2sBaaE of

actudtd W iMehdQfhd i Neag anthdHUSHE €OLPEEPBHAtAE to the same
spreader 4a-4d, towards or away fromthe boomtip. In

X-dindwt icus s iote S Kedve eronraineni aref appi bador Eoar rangede

J i_ne nd corres dihg to the,same, .
actudby 2 il Sl SFC AT RER ke faReTap B Baainegp move
corneXal®lreearer to the tip of the boom. Similarly or as well,
16 could be reeled out and 17 reeled in to move corner 4c

further away from the boom tip.

Preferably in of a pair of actuators 16 and 17, (or 19 and 18)
the load line is reeled in by one actuator and reeled out by the
other actuator by the same amount, same distance, to correct a
linear error due to skew. The distance from the trolley to each
of the optical targets on the spreader is measured, and the
position of the optical targets relative an orthogonal axis is
measured, so that one or more linear errors of position in an X
or Y direction are calculated. When a linear error, such as a
skew-type error, has been determined by measurement the
actuators are moved a calculated distance in a linear direction

to lengthen and/or shorten load lines arranged at one or more
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actuator 18 can reel out a load line and 19 reel in to
nove corner 4a nearer to the tip of the boom
wWO3oei/doarsby or as well, 16 cotd be reel ed out PEMEPLI6/005843
reeled in to nove corner 4c further away fromthe boom
r air_o tu and .17
corn%f@ %£,§%d6§8§ﬁ?he ? ?lngnlgh?ée % %ﬁebgprﬁgder is
dlreemﬂywm@Weanﬂnr&ethdseﬁtlbnehbedmtbetlantb@tarmbhshhéd amount
same anpunt, sanme di stance, to correct a linear error
by coffer @bl SREuENTIACHIAEaREe I RoRFARE EPoliBjmigeedcmegsured or

a meaaer@@taﬁaﬂ cad PEQE ée&nlms SPEERFET oS g%aaa@%dpo%@lon
st i

the position e optlca targets relative
orthogonal axis is measured, so that one or nDre
errors.of _posi ttﬁ n a recti
r

1 ord o ES e SO Abar =EFPBr 2Ra0E® b e RETAoFy oo

relativ®rpoddsi beedf deher shpeddaby mBasUbeNBBtekR€ned accurately
actuators are noved a cal cul ated distance in a linear

and GRRHEERYYES Y- I%n@@%éhn@ﬁﬂ$omeéﬁérﬁ@ﬁnFoaéanﬁnéﬁ one or more
actuéﬁ&ﬁ%gﬁg @§e§n€o°ée92%$fﬂén€§§ é8§?gl8£ 52 eggﬁeg%%hator at
Int er 1s dir

i's way the sprea I'n-a chosen
all ﬁimmsu Anr@mtlamlbqbaoheaeuendodabums bye€entedl | sngh as the
t he at in order to mnimze,a neasure

cype IS tAE LS artaREiEa FYRESR CPRSiobE of Baddpht  source, a

code ROSd & |rﬁ><511n1ié1d offles HPeBiOYbACHASEVRE! Bnal hAT opRB-Ea8ktronic
correction the relative position of the spreader nust

Scanrb?en%éi%\rm%ed?%a%b@%t%wr@ﬂd poAfenablyl gn AED, illuminates
0] r Qrs
the CQIL QLR SR U RLEO)  ToREcRRa REoR0 R € FERE, 85 oo

code alisk ioretso . tumlmmmmeafrapsoAutevengoﬂesltsoﬁraEethedcode

such as t e t n which the neasuring system
disk ZHARS yﬁ?ﬁlah?p%u? GCUZORLHeAHFSY ABURRBHLARLY covered

by tHY %St %i@@%&‘ﬁkﬂ'@s%o%é 8b8et 89BkC 8R@NMERHAL source
device. A light source, preferably an LED, illum nates

trange ket i @ectanthrop@et ik past enheknumhedsandt thek code on
the d¥§é'§%(¥¥§h€%e Cdge£%|€§ og% aéf?%gkf%Egvgigctronlc

osition as
51gnamnx)Iﬁen&aessarﬁrrﬁyucSu@aibnaliy thegeirdensity of the

light source may measured by additional components and/or photo-
transistors. The electronic signals are then amplified,
converted and output for evaluation. One or more single turn
encoder suitably positioned may be used, and a best mode may be
practiced using a multi-turn encoder. The multi-turn encoder may
be used because more than one turn of the actuator shaft may be
expected during an adjustment of the length of the load rope or
load line. A multi-turn encoder may comprise several single turn
encoders coupled together using a means such as a reduction

gear.

Figure 8 shows a flowchart or block diagram describing the steps
that a computer program may execute in order to make a computer
Oor processor carry out a method for load control according to an

embodiment of the invention. Distance from the trolley to the
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by the dark track markings on the code disk. The |ight
source transmtted through the code disk is
WOi20¢70002%t ed and t he code on e disc is tran®Campaesionssss
the opto array into electronic S|gnals I f necessary,
t.yat t ou
spregréeéaigulr%: dﬁ%&%@d t?@h aﬁ%&f‘éf%%% gggﬁa#hgngl§ (/\I%%nn%i’)reader

pos1uﬂuncﬂéﬁﬁ&ﬁéﬁcmﬁomT&epfé@etéﬁmiﬂedlgaahslaneuhhéa the
anplified, converted, and, output for evaluation. One or

troll&ye %.Hgffeea% Lﬁ%"%’%bﬂ%ﬂ%dﬁhﬁﬂraﬁ@@l t FSnéHem&ﬁnﬁér

dev1é5¥3h fH“hété%ﬁﬁn@@d % EsRERCLLEEY, USL NBhén the Rresent
ti-turn encoder. e multi-turn encodef may be used

pos1¢mmau$i|nheaa¢umatmmstusncbéckeé anduatoﬁeabafbneapalr of

xpect ed durjng_an JUSt t_of e lL.ength of _the _ .
accuﬁ?ﬁﬁfr(ﬁﬂf raﬁob. ??%e nf? ?ﬁ?n ncbﬁegoxﬁ§ 78"®unich
is tEWEY igeatSeMer dhe SEA9é eof Us Nrepgodar sreeupl adskegehebr, one

using a means such as_a reduction gear. Figure 8 shows .
actuatqy Qi RATH R ceReHF agehnradsERFOPRBSrhenst gslshan. This
pullsa SO &L JHOGL 31D JRY, XELUT %f@a&é?eiat g 'thag direction

conputer or processor carry ouf a nethod for [oa
to rexbhnie diheacmoralr ngrh s abs ebbotli aehievédt bg sepndihigon. signal

Distance fromthe trolley to thespreade asur
of t%ﬁféﬁW%#%ﬁ%HﬂSUQ nt? nTRTR1 FCEVRERT sB eaéﬁrsﬁggFFﬁgnpalr but

of a BMifdesmd rongR. Priedet 858hNeELRAELLI 98 HRdENt Beer the same
trolley, a linear deviation is calculated. If the
distangpeiutdei 2rRES 1 se jéieeat hedst oMpasyurerentsr byr thes camera

3 S t t 0 h
cone L10 F LS e RLILR0SS Lyt B8 BE HALOLS S BT GSHEY
anothHrZbked&téﬁmlm@dn@ab@e78th&%mchem6ntObyaacthatore tthe load
a rotated error, a skew error, one actuator of

C e or
contrall (PaRi 1 qroet SRRt BR EAEOLRAEL OBnat BEFUAFRTSTHSEA to

corrdtl |5 BindLasdrane £Oraeskel &beespisades b8 aekiPeBed that
direction to reduce the error. This is best achieved

each pey@iinhral sippeal bel t ikt akbenagnet Lorgt sidgchoves, but

. ! r I R b ﬁmﬂ 2 g fferen £
tn oS ol Eoe! SAED BRY oo DUt B (8 ATkan1 o corm
s:

Pair Pair Skew error

18, 16 19, 17 Error direction

Reel out Reel in +

Reel in Reel out -

In contrast to the opposed movement of specific actuators for a
skew error, above, a list error for a container is corrected by
application of each actuator pair parallel with the same long

side moving (reeling out or reeling in) in the same direction:

Pair Pair List error
19, 16 18, 17 Error direction
Reel in Reel out +

Reel out Reel in -
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di stance but in opposite directions. Measurenents by
the canera continue and when t he present skew error
WORae7/gersée to zero, or anot herl$redeterm ned v&RCHEP2Q0GHISS43
novenent by actuators for |oad control position stops.
The i hat | cf.uat Qr d cQrre a li_near
a criffl e L8 S S Gl e 8ChY ohBP Y 488, sy BEhSRke? iy
corresporad g ped repel abhekt Wsilet hevsage (e iagdeuld\ves reeling
) but in opposite directions. This may be summarized in
in) ip e SR (EeCPEPR: Pair Skew error 18, 16 19, 17

‘Elgc{uj_x direction "(%%Il'f““ Reet—Tm+Rect érli.h _ei oul -
I'n %ontrast to the Gbposed novenent o; Speéﬁ?IC
actuat®rs for a 9Ky ergor, above,| Exrddstditectidmwl a
ngLaLpeL—Ls—sQL4es%&%Ligp4g¥n44;u44ML4ﬁ_4¥uﬂl_acLu§tor
%Ll p al l el wit R&He SHhe |ong gi*de nmoving (reeling
HE T ﬁ@eilngl )Rééltﬂ§ SAME d! gctiom Pdlr_Pm
Li st é?ror 19, 14 18, f% Error direction Reel in Ree
out + Reel out Reel in -Atrimerror is renedi ed by
appl ying each actuator pair corresponding to each

. shart side nmoyin reeling out.or reeling in). in the .
Figuid L SRR F bt S ParFE PRt | T PHi-6Pr BRe1 5 L0gs g theg Sontainer
is rd¥desd dbeEsShi Oe Reghti8 Regk Byt at1Raehroutl sRaekd Bf e

Figure 7 shows a list error, in which one side of the

The &HUSHESnd StoPtetLgrbebevahheceent EReld, Nerh 3 1183 type
di stance of eL The corrections for errors of any of a
may Q@w@ppliednQﬂg¢¢@¢rtgﬁesubsequently. Preferably the trim or

list correction is applied at a slower rate, using a lesser

signal amplification in a proportional P-type loop.

Figure 9 and Figure 10 each show a similar flowchart for a
computer program to control as that shown in Figure 8, for skew
correction. Figure 9 for correcting a trim error specifies in
contrast to the skew method shown in Figure 8 that the at least
two actuators corresponding to the same long side of a spreader,
eg 4a-4c or 4b-4d, both of them move in the same direction, +ve
or -ve. The skew correction method mapped in Figure 8 points out
that actuators move in opposition, ie one +ve and the other of
the pair -ve. Figure 10 shows a flowchart for correcting a list
error. The actuator pairs also move in the same direction, in
this case each pair corresponding to the short sides, ie 4a-4b
and/or 4c-4d.

In the preferred embodiment, at least one camera member is a CCD
camera. However other optical instruments may also be used, such
as a laser scanner or laser range finder. In the preferred

embodiment at least one optical target is an Infra Red (IR)
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may be applied together of subsequently. Preferably

the trimor list correction L applied at a sl ower
WOr2a07#000256i ng a | esser si gnal %plification i n PET/EP2006/005843

proportional P-type |oop. Figure 9 and Figure 10 each

tran§m§W%§%s'ﬁ5wﬁ6?£ EﬁgérngQEaﬁ %%@B%%or s %agfa%lded such

contro omn in ure
as: mmmr@imdﬁm, Elgureseeﬁorlampseotlm@f&ebtuﬁbembﬁbets such as
ecifies in, contrast to the skew nethod shown in

refle Fr e NEHsiNgRe BRTFEAEBE PRol&SPUSPBEE 286 FESEES@Snen the

spred@ethe sane long side of a spreader, eg 4a-4c or
4b-4d, both of them nove in the sane direction, +ve or
-ve. The skew correction nethod napped in Figure 8

n 0 t hat .actuators osition, _ie on
In afUILS SYeEiRa EHHBAEEI Y Rel 11 8RROBNNG 4 EolbE ises
optlééIWW&EﬁétéOirﬁ@ﬁgéﬁtiﬁgtﬂo|d&ke@tﬁ@hs TheTaghddled or even
pairs also nove in the same direction, in this case

CrOS%%ﬁhﬁgﬁﬁraﬁﬁﬁmgg%%ﬂa|ﬁé {d9hkeSOHEFESs N@¥s b asges. 45N
part PAH &F AGr 4flea urlﬁg Qrgigﬁrggrsg?ogggeggrta%ﬁe%%%t

one canmera ne caner a. er ot
arrampenerat , | sisch unen? s aﬁyFaganebé uSetlassacpaas T Whieh may be

scanner or_laser ra nder. |n the preferred
arrariEt it et ShELFESRE HRboBD: FeaFhPaPger LAngA™) ReF4 Rég shown
by tHd RBidansnétdeion HoveMEnr Ot Ber FQ?thaB.t@h@eﬁifWelﬁ%e in
provi ded, such as: LCD di odes, uorescent | anps or

heightefheterese the qeainskéghhsspurrest ond, thar kiggs, sources of
er
the i“ﬁéf% éﬁlg ?@rre ;g%%g?%;%?gﬁﬁéﬁpigﬁtng S@g ;he list

In anot er pre _ source
erroxonpre ssscwpdtehy bacgess aheangedlcaltﬂmsdaneetb@n&een the

aped or even cross shaped arran nt _ of ht
flrs%c&ﬁ%@é TR BE° us Fﬂepi}g EuFSFrFSS g§a§ﬁﬁlﬁg ape are
alreddﬁtkﬁ5Wﬂu,aﬂwﬁﬂéWHétﬂénéhe arrangement, such as 7
of Figure 4 , 6 has a part T which may be arranged at

a different height to the main linear part, as shown

In a%?%ﬁ éﬂﬁ%ﬁfﬁéﬂ@léﬁ”lﬁéﬁgﬁghﬁaneﬁhgaé§ gay Egeused as a

erence 1 n
simpler and cheaper sensor for finding actuator position.

Preferably an incremental encoder or a combination of
incremental encoders are used in situations where re-starts or
re-configurations due, for example, to unexpected power loss or

error situations are extremely rare.

One or more microprocessors (Or pProcessors or computers) comprise
a central processing unit CPU performing the steps of the methods
according to one or more aspects of the invention, as described
for example with reference to Figures 3-7. The comparator may be
comprised as a processor, or it may be comprised as a standard
computer or processor or other device or a dedicated analogue or
digital device or on one or more specially adapted computers or
processors, FPGAs (field programmable gate arrays) or ASICs

(application specific integrated circuits) or other devices such



10

15

20

25

30

hei ght between the main Iight sources and the |ight

sources of the T part enabl e _the CCD canera scanni ng
WORe0we2s6r e the |ist error mdr’e accurat el y be®&TgP2006005843

vertical distance between the first |ight sources and

s s i <t OEiTe et SoTeBhe nEREL G eV BRERRa

progrefitedie Myyie dsetas eCELD®) £F £ 884 CHLeageamnagBier system
for finding actuator position. Preferably an

chips HERSGEMt-al B RINQH o JBRERedsi opueh fAckbABAt dpscribed in
. in sd ' e re-starts
rela A et e Al P Fatfel BC07 ke performed
with pheeraildss oneroomaerd uatmputsenr eregtaesel yhiahearénetored
1 mre m croprocessors (or roi:]es]gors or comnput ers)
at legSitprits 3 et M ProcE %‘?%51% £ t PP BeP S HF ngOF Re
procedRf3s 0f the nethods according to one or nore aspects
of the invention, as described for exanple with
reference to Figures 3-7. The conparator may be
j r I or | ri
The GRS bR OGS es LobbufBY, RELGEHN, L38S, Bleflents or
softwidad caidsd ppnadioge thatdigikal tidevecepated) PHOCOESBRr 6r other
, speci ally adapted conputers or processors, FPGAs .
devigeg ipéarof_og%bgtﬁz%%@%%@wq 5 brons| 31gappFhest i reursive
algorSfefld | Guil 1R At &l Lt £ SOn O pREARE L BVESES, SUEBREA
sinpl e programmabl e | ogic devices (SPLDs), conplex
valugsr,ogredialist tel drsgyi andiesti atelss { BRLDsYr , patben recognition
oqr. bl e syste I ps £EPSCs) .. The nethod.or .
meth e B T T oot Dt TRLS o &t ToHaF 0o Figures
1 and iFljuyyeR-laspecially to Figures 4-7, are performed with
the aid of one or nore conputer prograns, which are
stored at least in part in nmenory accessible by the
A par@® O HE I YR e I EQMPHLEHPEOEERBY, but also or
. conprises conputer program code el enents or sof tware
instesgte rpey tH@hs RAMGL RR(RE (BRR@Onput BEPREM oCcBSBOPTrOsimilar
memoxdf Bl flViE, REIIQL te SELOOSE 15! MoPERL °BTs0 be storea
locally (or centrally) on, or in, other suitable computer

readable medium such as a magnetic disk, CD-ROM or DVD disk,
hard disk, magneto-optical memory storage means, 1in volatile
memory, in flash memory, as firmware, or stored on a data
server. Other known and suitable media, including removable
memory media such as Sony memory stick (TM) and other removable
flash memories, hard drives etc. may also be used. The program
may also in part be supplied from a data network, including a
public network such as the Internet. The computer programs
described may also be arranged in part as a distributed
application capable of running on several different computers or
computer systems at more or less the same time.

A graphical user interface (GUI) may be used to display one or
more of the values obtained using the system and methods

described above during the calculation of the position of the
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al gorithnms, wreless conmunications paraneter data,

stored val ues, cal cul ati ons d statistical or pattern
WOr2eugi236i on net hods previ ouéltaé; descri bed, f orPCIXERIHIGEH05843

inrelation to Figures 1 and Figs 8-10. A part of the

Loaa PSR I 22 PO HE, 8, POORSSERE, oBUkefloTetlioseo of

pararﬁétf@zf@rfcbmrwy pPEasent Tbenpaogeanlbadpauthoksi Bpskd €n an X
may al so be stored locally (or centrall¥ on, or in,
(or Yo rmrlsm@%lr JdLbRpLieR. r ERERHI ennedVERtiGal Sdrgction are

dlspﬂﬁﬁﬁft '§5r?ég}f§m$8ﬁegwgbg'ﬁhd/gérgr gﬁFcal

gnet o-opti cal nenory storage neans
repre&nmnqmlmmsfIﬁshpaEUDcylaas bnenmarmprerssthrewIsnmay be

usea (G R e TR0 a8 “ebop feldy “aer e
landBty &f heif¢ enevedlget| ashafBOBr k8Sa hard di yestlical

may al so be used. The programmay also in part be
repr@ﬁﬁﬁﬂa%kpmrQﬁn%b@aﬁéaﬁét PRA. i henddnagraspgbloineg truck etc

in a escrlééf(sjé‘cf‘réf? AP&%PGEOHIQ%EQ”BBE? R 3¥1%R ion

¥&“arPange
actlmhSﬂu¢ﬁnﬁsdrﬁ@@t+Chicbnwﬁahahleombutéﬂnmbgsen severtdler

di fferent f uters or ut er stens at_nore or
COmPYtRIs JIpRUL ?%Onm@anlaﬁ r c8P B EFS| ﬁ?eFP&céePé@is)entatlon

of tHERYGPE WSPd-éOuTESphay @Np0hyBECaAl bR YalMeSeal-time
obt ai ned ‘usi ng the system and net hods descri bed above

valuerirfory digpladenenati enrofst fé posinti dAassf orhekead tobe, or
llStt&@ &E Or v1§%%inP£§r£g H%agngnogf 8§85§%%%u%§1%%tatlon,

par al're ers fo e pr Sen cont al ner SucC
storepeedlids afoX éoro¥s)iholbadnpebidiba¢t configpeadion acreens

vertical direction are displayed on a _screen in

wherq, e 1% dOSHHPLE 5P aphFcaF FEPRESORFALPEREMIPRA values used

in tHRRrdd €I na ©6n 06f B SosUENBULSBRY BetrUsfdnk®ion of a
display relative positions of crane 1 , load 15 and

skew |andi ¥t ovr | tFimngrrargecatebdatvent cfalpedl position. In one

deve BRI Ea e TERL o380 208081 nbDE SLB0E: okORMle ERATAY

on, tFuck
combined on a screen together with a display of part of the

operations provided by a video camera. Thus one or more parts of
the GUI may be provided to give a visual readout which is
superimposed over live pictures of the lifting or landing
operations. In other words one or more graphical and/or
numerical values for load position, trim error, list or skew
error etc. may be superimposed on a live video picture while the

load is being handled.

It should be noted that while the above describes exemplifying
embodiments of the invention, there are several variations and
modifications which may be made to the disclosed solution
without departing from the scope of the present invention as

defined in the appended claims.
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in a part of a freight yard or container port. A

sel ection action such as right-click with a conputer
WOrouE@o2s6r ot her conputer in / sel ecti on ne®OEEP2@NG/005843

parts of the representation of the GJ nmay result in a

CLAI %ﬂ% y,0f: live real-time values for
I Sp acenen errors of trim list or skew type, or

1. Allcdd agorittion cdewiseafor eporseal 2 hgnmotrementaofiea suspended
orientation; stored values for errors in | oad

load Rfsid | RREXHAT ot AEF onS 3R eERANRNEPBPFE SLEIpEs Sirplldey (21)
a spi@dll Ofs ChaNge1 pAGIEL GED) BEdaBbUCInUSCEOLR bREn

determ nation of a position errof, determnati on of a
suspeayispror (4asédporfori hi fring, achbadlandoanobptmadl sensor (5)

s devel o nt_of .t he
for SR e ERTeRE REELERDR ARG B &7 sPEBRAogRLRelX, ¥,
V) oftMd feohth SidaYs @dp@adéd olnb8e ORI 8breAdepr Qitdederadnce to
vi deo canera. Thus one or nore parts of the GU may be

n ingEiaed NGl i §&al Yweadout OfhfcEailgd orthogonal axis
of tjﬁgﬁgﬁhﬂyﬂﬁﬁg qyﬁgréiﬂetﬁbcéyrﬁgrgfaEEﬁakbEE'QQ6°&9) are

I Ng Opérations . ds “one or
arrarmgreaphd tced claandl/ v anunkeasal onal Leadf binkpad position,
trimerror, list or skew error etc. may be
char '?ﬁé; % 1ive video picture while the load is

-two k&r Nh gl £4. ad tusbors d (be-n9t edgt hay whil a-t-haqgaBO¥er

descri bes exenplifying embodi nents of the i nvention,
movinhete keastene ataidrsusPensiandeaburf i éarddm§l@ﬁ|e@h to or

0
fartg pa%%r om‘%ﬁg g;{é%%%ﬁ%ﬁ? E‘ghg%ésgﬁwe R Bht Pon &4 PY
shorukﬁﬂngnhndvdfmﬂemgmmdmﬂng|ahesaﬁlbb&ﬁtabnéom5aﬂﬁliﬁel and
A | oad control devrc& for controllin ment of
t

: a
"2 SR, ol BFTAEONt BrndF cPaRE, °§§| ﬁa& aRgtuator for

deteORY &t tith fok MG £Yi 68 1) andatﬁe£§g§ean91éhaﬁa@ 'o(fa(iength of
lines arranged in a four point suspension (4a-4

the a4 fiearf PnodakPaddl Breoptical sensor (5) for sensrng a
defl ection position of an orthogonal axis (X, Y,

2. A device according to claim 1, wherein at least one first
actuator (16, 18) is arranged to reel in one first part of a
first load line and, at the same time, at least one second
actuator (17, 19) is arranged to let out one second part of the

first load line.

3. A device according to claim 1, wherein at least one said
actuator comprises a device arranged for movement in a forward
or reverse direction for reeling in or letting out part of a

load 1line.

4. A device according to claim 3, wherein at least one said
actuator comprises a device arranged for movement in a straight

line in a forward or reverse direction.
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V ) of a container suspended under the spreader wth
reference to an imaginary centre line (XL Yw, VH) of
WOR0874108256r t hogonal axis of t cont ai ner, whePETEP2005/005843

or nore actuators (16-19) are arranged attached to at

5. a G S MpeRing oGR8 a8 el AET} spbEaoRf, actuacor

compriBeNt act@asdr e sevdr&dspensi notpoi Bbr(Advihg at least
closer, to or farther away_from said i magi nary centre
one lqak Yhpe inng suh§tagtiablyehrrgldahl/ bERfengt heni ng
the at |least one load line, and -a sensor neans is
arranged on at | east one said actuator for detecting
6. A arviateoragosidimon, tandlaimr8bywanl shahgesof ohengtlhdof
t.he 3_: | .east one | oad line. % .. A device agc?rdi ng to ..
actugfiof et G $o%Y | RAEEY o8V FRsRr hebHgtof O 167 L ERfing oT
withdSawidqangeshdo-reel in one first part of a first |oad
line and, at the sanme tine, at |east one second
actuator (17, 19) is arranged to let out one second
: | a fne,s 3 5. A deyi . or di
7. a Rl gh KRR STPLALECL, uhiy R BREOhEARE kB
compar idey i ef iargangetud oo r npyebeindni and movemedtol iméver sdth a
direction for reeling in or letting,out part of a |qad
590044 (€ CURTOIA RRSA O 2B dPAYSRERE | g?ﬁ%'és, apfeHerRTRLNING
whicH @ASlu N Sl RoheIahoyegONPri ses a device arranged
for novenent in a straight line in a forward or
reverse direction.5 . A device according to claim1 ,
Y st o tor [ .Scre riyve .
8. & BERE e diierty FEath By SRTPh.SERRSRRRE FhhtRor wnic
with iah corsitst adoml foyr sadpiigbingi aedebectdddaeftection error to
.according toclajm5 ,_with at | east one said actuator
a givsiatr NCRUSIRE 2w 920 CeTBF +ahg8diPBrtekFeRdPngensed

positoMdNH A &k @ Shdfdaid actuator (16-19).

9. A device according to claim 8, wherein which control unit
comprises an input for a continuous value for a position of at

least one actuator.

10. A device according to claim 8, wherein which control unit
comprises an input for a value for an actuator position sampled

with respect to a time period or a movement increment.

11. A device according to claim 1, wherein said load control
device comprises four said actuators arranged on the same side

of a spreader.

12. A device according to claim 1, wherein said load control
device comprises four said actuators arranged on the boom-tip

side of a spreader.
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7 . A device according to claiml , which conprises
nmeans for conparing a first actuator position and
WOrROVEWB6 |inmits with a secorfd actuat or posi t iPEA/ERAEN6/005843
novenment |imts and determ ni ng which actuator shal
e ved. . devj ce rdin | ai.m, ich
13. zgodrr%?lrcgéejsacgc%%%rggl é%n??g\%mﬁt g’ a%g%%Fggl ° &%ipif)\é,@ control
devia@d| dshpps @ det eTéasl dehbeebtapyeelectird camgitv@Narranged as
. reference using a |l oop conprising input froma sensed
drivg)ReanonfQF 2t 1east oRe daFuakefuhPorepgshey) or ghorgen a
load deMiLe according to claim8 , wherein which control
uni't conprises an input for a continuous value for a
position of at |east one actuator. 10. A device

according.to claimg@8 |, erein ich.control unit
4. &6 _‘f}%%sa%%O%%ﬂp%H%rCiQm e %Frsmaeftui_fesﬁt one actuator
is pdRsidd Wy SARbesr Whd €68PLeEebOadtkhiBrReLIOH 8k Arive for
_novenent _increnent. 11. A device according to claiml
moving \ihek@a® thnel foem awvt bl theviléstcofpr Wwoss gear. shieyel

. act r \r on the sane side of a spreader. 12.
dr1v% d%%élﬁ éndg‘ C;EP:E‘QSH

ce according'to claiml1l , wherein said |oad
control device conprises four said actuators arranged

on.the boom t side of a spreader.13. A device
15. BASFHEHATOHh 50 Copbhetn ¥AFEe]BagneoREs BOTe

hydraﬁwi&ﬁ%p%wé@édaaewéég 8pe hetahyedl g6t Br§ vEPh@ans or as
arranged as drive neans for at |east one actuator to

an a¢tgmfidlenfer meoingnaalpaddlingeandqbyAdgépoceo thus
ing t i , erej ._|.east one actuator
1eng @GN N0 LonSH AL .- (HOCTELA 3ol

conprisSes a transm ssion or
drive for noving a load line fromany of the list of:
wor m gear, beve| drive, rack-and-pinion. 15. A device
16. Aacfi%%%ga‘f%% Hi%h 40, ChiePeln BRETELINGRAC load control

devidly H@kht CHdd YaPONSF £8a ey bh8sranerahtended a3ndtb¥esight of
neans or as
two or more light sources arranged on the spreader in a first

straight line relative to an orthogonal axis of the container.

17. A device according to claim 16, wherein the optical sensor
is also arranged in line of sight of at least one third light
source (T) arranged on a line which is perpendicular to the

first straight line.

18. A device according to claim 17, wherein the at least one
third light source (T) is arranged at a different height to the
light source (7) of the first straight line.

19. A device according to claim 16, wherein the optical sensor
(5) is any from the list of CCD camera, laser scanner, laser

rangefinder.
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an actuator for noving a |load |line and by doing so
t hus | engt heni ng or shortenigg the load line. 16. A
wogeviwe2saccording to claim1l 2, wherei n sai d | @d/EP2006/005843
control device conprises an optical sensor arranged in
| i ne-of - s ght 0 re ligh our arranged. on
20. A Rl A s et Bho Fr SonhflheR ctraRE, PR 8 Ey8benaea
load oyt hagnimlofixd sledd tdentcosl adseice l 7safdderafie comprising a
according to_claim16, wherein the optical sensor is.
spreagier, aG glﬁi?é& 1hes reAngedninod HPUreRSingneuspepgion for
s £l 3)4.ar o, N ' I :
L e T TP oo R le18e 3 gsfisgtion
positdcoorali e taxr hegondll, axher €Kn Yhevat ofeastooheinkicr 1) (or

soreaded) (RIS Gt Ara ST (o rre Filer Kintvnq Jo! 96 & said
orthoydiRMi GaciasC Wt I 1 Dy Cahd A8, a WAeE BbBt L B, ORhical

sensor (5) is_any fromthe |ist of CCD canera, |aser

charagtafised |ps ety inhder L Ppean peshbionopt at least one
. QL. N C j ner_ c i S d I by

said cr;;’leansaoéo f’ag?rg%dé)%%ﬁﬁl a dée\f;z‘?]%—gvI {.égi %tc:?%%ggcg%%r ggggg
actuat oy eadetowndhit doshd t nese asd Bdgedspanaidbaupopacnt(4a-d)

suspensi o fég lifting_a |oad, and, an ogtical sensor |,
closery, Oséﬁisi%gf HeftHY i GrOPRi TRHA HFAGhRBFYhEGBRER line (X,
Yy, vEKis (X Y, V) of a container (1) (or spreader)

about an inmaginary centre line (XL, Yw, VH of a

sai d orthogonal axis, optically sensing a deflection,

a C ' d 1 5k Ng | pea Ltikon af .
21 £l LESE60 N, LA 25 L0rBLLBELoRBLLL D Fppoaring
a fidsgasictustcaipbsaict ia cirsd t acthaeoft mbeasenontisadkd with at

suspensi on point (4a-d) closer to_or farther_away from
Least, @l F4GRI RS ENE RO HECR @B MGYENeR§ 1193 tspand

deterBIAIo ARG N0 O SF b 20rud 46 EHEENSPIPEEShBYed .
conparing a first actuator position and actuator

nmovenment limts with at
22. A method according to claim 20, further comprising reeling

in one first part of a first load line and, at the same time,
letting out one second part of the first load line and so

shortening or lengthening a part of the first load line.

23. A method according to claim 22, further comprising the step
of that two actuators of a pair of actuators corresponding to
one same side of the spreader reeling in in the same positive or

negative direction.

24. A method according to claim 23, further comprising the step
of that two actuators of a pair of actuators corresponding to
one same side of the spreader letting out a load line both in

the same positive or negative direction.
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| east one second actuator position and novenent limts

and determ ni ng which actuatqQr or actuators shall be
WOroveEwo2s82. A met hod accor di r:f’g3 to claim20, f®RCTHP2006/005843

conprising reeling in one first part of a first |oad

& ,an e ttin ut one second
25. A KERR a@ondhd TR L1 He Ay EBPcher  ERFREESTAS che step
that |cﬁﬂ@iﬂ’ﬁ.&ﬂr{§g & Megdsofohdeatttistor ordehi 8emo28r Arranged with
met hod according to claim 22, further conprising the
a scrawlefidaat two actuators of a pai r of actuators
correspondi ng to one sane side of the spreader reeling
inin the same positive or negative direction. 24. A
26 . Argtdidtbdcrorading otco:ltalarilﬁ325fufthEheronpmpsiisgnghehe step
st of that t actuators of a pair actuators
that & SR R (PoTe CAmeRchiRteF ‘f’hEhsiBrIQQHQF pEFRPAGA with
a scréd deviead fdmMesbadhaifg! hﬁlﬁﬁﬁﬁa@i)ﬁgtéV§hQEtn§9§Eh¥;@d
direction.25. A nethod according to claim?20, further
attagiweprizsiang aae kir®. t hat of driving at | east one
actuator with a notor arranged with a screw devi ce.
26. A nmethod according to claim?25, further conprising
27. A heetdieb ddwdrdinglrioi cbabh 2eastuptiReactomboisihyhtle step
not or arranged with a screw device, for extendi ng
that \gh AT S DhASE 2P amtRd atPaghedoR ook Abaddhpheone
actuzbr A nmethod according to claim20, further conprising
the step that of continuously determning a position
of at | east one act uator 28. A nethod according to
s sing he St that of . .
28. K afdiatr s Sle PORELFIP20 atd BRet afonbr ipipg the ster
that nﬁalﬁéuﬁrn&afﬁpi@Sa depeiebo @fl actis®spesh@dadtudtor by means
nmovenent increment. 29. A nethod_according to claim
of samples, deRENIFHHIIBi AgtiRe REERCEHRY af MAEERERE nynGrERent .
the optical sensor a distance to two or nore |ight

sources arranged on the spreader in a first straight
29. A method according to claim 20, further comprising the step

that of measuring with the optical sensor a distance to two or
more light sources arranged on the spreader in a first straight

line relative to an orthogonal axis of the container.

30. A method according to claim 20, further comprising the step
that of measuring with the optical sensor a distance to two or
more light sources arranged in a first straight line on the
spreader and measuring any linear deviation from the orthogonal

axis in an X or Y direction.

31. A method according to claim 30, further comprising the step
that of measuring with the optical sensor a distance to at least
one third light source (T) arranged on a line perpendicular to

the first straight line and determining a list error.
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line relative to an orthogonal axis of the container.
30. A nethod according to cla m20, further conprising
WwOot20e7/@02% t hat of measuring Wih the opti cal PEMFPR0M@/005843
di stance to two or nore |light sources arranged in a
[ r e.on Sprea Li_ng _an
32. 4 S A e et Phog bRt Loy SOMR aR LAeo by step
that dbf eddtetmiBing A n@i dodnaecoodthg he tkakm 30e fhitden ight
conprising the step, that of neasuring with the gptica
sourcensdra kLt at g2t bliat fehsechbhent REr §hei GREtSdHeEe and
detednlin A4 3OS AGL Indl BERET BENGI £HLEM oh@ bBexbieSkaiq
straight I1ne and determning a [ist error.32. A
suspens ol peoorsli dptéccl 4bni@l, tbucoheectonpei diisg emeor.
step that of determning a distance to the at | east
one third light source, calculating a |list deflection
33. Pfmdtrodoit@di@ing apd dehenni Bi NguathermesnpRyenest tok step
a pair one or nore said suspension points (4a-4c,
thatzﬂélmsas%r%%ar%c@1$h@n¢est0eea@h.oésthA kFeghsdsources from
o oh | ai t hek . I Sl e step, ...
the GRERIEL Weddof: moTatth i 2T $HETE bR PAekepny 8P ewim error
of tlmwmesadevnindedepérnahisgnsocommeasnoivegeat! offiear pair of
deflection, _a trimerror of the igr gder aﬂg
one QRN I & LR FOVRERES of 8- Bar r 467 Ahe t6r CRSFECSE the
trim S&#£bsuspensi on points (4a-4b, 4c-4d) to correct the
trimerror. 34. A nethod according to any of clains
20-33, further conprising controlling said container
r runn e . IRr §4C u o
34 KL JARaty (Ol 8P CcPa g S0P etk otk hgr cgrorising
contwalipini@rsgdgramatheh ahener padmeahs afceupttiay ohe or more
rocessor will, cause the conputer or processor to
COmMPRLET PIRATH $rethodt aked? bi 79 tSOE“HBt??e% Bf C4Ry SGF -
claims 20-33. 36. A conputer readabl e nedi um
conprising a conmputer program which when read into a
35. E@mpiRrerelhrPrrdeas sorli el | vheauseadhéntonpuremppter or

procé§£§f%%%ltéﬁﬁé@rghguéoﬁpﬂ?épogra8£8Eggggrt%otggrry out a

method according to the steps of any of claims 20-33.

36. A computer readable medium comprising a computer program
which when read into a computer or processor will cause the
computer or processor to carry out a method according to the

steps of any of claims 20-33.

37. A system for controlling movement of a suspended load of a
container crane, said crane comprising a trolley (21), a
spreader (15) and load lines arranged in a four point suspension
(4a-4d) for lifting a load and an optical sensor (5) for sensing
a deflection position of an orthogonal axis (X, Y, V) of a
container suspended under the spreader with reference to an

imaginary centre line (X., Yy, Vi) of a said orthogonal axis of
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steps of any of clainms 20-33. 37. A systemfor
controlling novenent of a s ended | oad of a

WOQoiv@d2sér crane, said crane “conpri sing a tr olPC&EPRRG)05843
, a spreader (15) and load lines arranged in a four

the égﬂﬂgl é?pgﬂﬁhp 4$%4dgrf85ré gég gF % SQGan) are

s'ensor I Sensing n-position
arrar(g‘echratﬂratdfrmbnt&b axi bedst ohe Yoddolimecontai ner

suspended under the spreader with reference to _an
charqqﬁgﬁm@ ierthat | TR (9O LOT WP TR) 26Fuatespq (16-19) are
arrarfydd'@PNale e Af{he &Pnﬁﬁéngﬁreﬁﬁéfeéﬂdt%ﬁa@ragoﬁ%ast one

actuators (16 19) are arranged attached to at | east
actuanuxIMEnhsllﬁaaxﬂ&mgedew1$hdsensohameahe fou peasoreng a

1 actuators % %ﬁ% ar e_ar anged on the sanme side of the
1RE, FERTEI S ooﬁ © 2°teA ? bne actuator neans is

arranged with sensor neans for neasuring a |inear
novenment of the actuator. 38. A system according to
. R |SHISheIY, ageRudird ceprl 3iRgd freaher EBer dEPBPHI ARG Beans for

deteﬂﬂfﬁ%H Fg”ﬂfﬂ ngéoégtiﬁﬁséfog€ ?égtaSEQaEQEd Qgguator and

or ‘sen a signal to at Teast two
meansmﬁaﬁusnndimgrnnﬂngmaleastaonbeaatdtwuspamélaptpatots

closer to o arther away froma said.i i nar
£o Qe JTHRE (H0T, Sl SURpengbon Rt affdctor GLRGeFo o oF
fartHdrRidWad/ £t teheéaf@mhaéiﬁgryeaeﬁtf@r 1€ABPAKLNOYR V) .
first actuator position and actuator novenent fimts

with at | east one second actuator position and

39. AR A0 e o ThEEh e [ Dipg means for

compaaciany (i N 1t cd @t ust &y - ﬁ@sltuomhendcaupnasbngmovement limits
si ng one or hi cal user interfaces

. (040 ra
with A AR R o Ao et ok oast B HaphaeReveRegt Limits

and rﬁéa&@aarfcppscuéwfmmm@vmaﬁ Stcahtbeast 9BBuSAbYs shall be
actuator. 41. A system according to claim37, wherein

movedyt | east two or nore |light sources are arranged in a
first straight line on the

40. A system according to claims 37-39, further comprising
comprising one or more graphical user interfaces (GUI) for
displaying or manipulating data dependent on a linear position

or movement of at least one said actuator.

41. A system according to claim 37, wherein at least two or more
light sources are arranged in a first straight line on the

spreader.

42. A system according to claim 41, wherein at least three light

sources are arranged on the spreader or on the crane.

43. A system according to claim 37, wherein at least one sensor

means is of the type known as an optical encoder.
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spreader . 42. A system according to claim41l, wherein

at least three light sources are arranged on the
WO00%Wez6 or on the crane. 436 A syst em accor @CAREPR6/005843

claim 37, wherein at |east one sensor neans is of the

S_an optic encoder. 44 A system
44, A D e b Ea R s eetp ¥E . Bhrsopne sensor
meandTeEiESof stid tise tpewk N@¥NaASiABrefenedeNbal afr aBBolute
absol ute encoder . 45. A system according to claim 43,
encoq&dnpri si ng wherei n neans for generating a signal for
any pair of actuators such that each actuator receives
a signal for linear novenent which has the sane val ue
45. Muydtemfaoppoding sogolail. 43, gcapprtaingseherein means for
I nterface of human- machi ne igterface for a gseg to
genenglife & GG o7t SRy shehtedt | 3HBFOESCOHEM RERt each
actuaﬂcﬂneﬁeﬁxﬁéy@n@if@aprférngiﬁeamnbeéméﬁ%) whi®h has the
spreader (15) and load lines arranged in a four point
same {EliEhdbh (ULUIPPRPitef$iag-a | oad and an opti cal
sensor (5) for sensing a deflection position of an
orthogonal axis (X, Y, V) of a container suspended
46. AirgmpHielsprsadeinwet bacef €f eackuhanamnachiigenanyerface for a
centre line (XL, Yw_, VH of a_s iﬂ%orthogonal axi,s
user o MONItHR HneroRthat a3t P?Q%ﬁdﬁs aflsOf o container crane,
said W AYddih MiEBLd CRl + A8t Bedlependens epr-debetM(BENdaRd 1oad
| i near position of at |east one said actuator, and
linessa@dianged singral Lowr apoirbissusmensiapd &daudddr forolifting a
V. S ' p i ol nt _(4a- Loser .. .
toad BHE A AR D00l TAPOE0S PRaPhdr o S8Rt PRebosi vion
of ar %dthvwordl abdis Ay aphiepl ofisar contethaeesaspendedgunder
to claim46, further conprising nmeans for displaying
the spre Mt TS shRed? HHATORAPYsFERBRScoABPNddr, Yu,
Vi) o@Nal BEisaEe thioyRidy Wiy ane foandditcd irfdr Ofchd fddterized by
time video, graphic representations of the crane,
meansyrfgyhidl slgnasntrunenscaphr dataf debendenhepngdephirmining a

linear position of at least one said actuator, and sending a
signal to at least two said actuators to move at least one said
suspension point (4a-d) closer to or farther away from a said

imaginary centre line (X, Yw, Vu).

47. A graphical user interface according to claim 46, further
comprising means for displaying the numerical data for speed,
and/or position combined on the same display with any from the
list of: real time video, graphic representations of the crane,
graphic representations parts of the crane, graphic

representations of speed and/or position.

48. A graphical user interface according to claim 46, further
comprising means for providing a display comprising

representations of a position and/or speed of the suspended load
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representations of speed and/or position. 48. A
graphi cal user interface accqQrding to claim46,
WOf2007(98256conpri si ng means for27pr ovi di ng a di spICaEP2006/005843
conprising representations of a position and/or speed
t he suspe l f he rent aiper
for Qs P HIE T IRt o BEn b, Sk F Pk e prgup of: real
time stdallled £ds b leSed pv&Vhosls pakuesus49alliee.of a | oad
control device according to clainms 1-19 for
control Il ing novenent of a suspended | oad of a
49. GSU Rot O STOA@ SO ALNCECGiBaCata-ARAd! LBIChEEN, 19 for
cont ai ners. 50. e of a systemfor Idad contro
contullormy ngotenehai of 87sdSpéndedohbadl bfng shiprtot-shbre
a. suspended ont ai ner crane

c oad of f.shig-to-ggore E
cont e Tng 9T PRI Lift G fepRE confainers.
50. Use of a system for load control according to claims 37-45

for controlling movement of a suspended load of a ship-to-shore

container crane for handling freight containers.



