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parti cul ar_ when | oadi ng I ps wth containers ere arises the problem
that the &&ﬁ‘é’r%r%alh%‘%esl’%t% brought fromthe respective starting point
to the respectlve target position on the ship vmth a high speed of
conversio he t position in this case.c be a particul stand on
The. Geck g meehafs Rt Piowtat b R o MERR SRR A DT FEhe
respecti vecaud ah::rmmpsrt comesh iypveerexl. radibeeydi g cszpetedsdoé ZEAVies Shen have
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peri od of a are aster can 19%ded and

UntGaded tamd Ihats th oo dorsuahly m/empq)wemmga:ofpmmtlon at the

target location. With the expression particular position,

i.e. for example an actual position or a target position,
there may be meant
the location of a point of the respective
container,
the angular position of the respective container
about a vertical axis and
both the location of a point, for example the
center, of this container and the angular
position of the container about a vertical axis,
for example.the height axis of the container
s extending through the geometric center.

In particular when loading ships with containers, there
arises the problem that the containers have to be brought
from the respective starting point to the respective target
position on the ship with a high speed of conversion. The
target position in this case can be a particular stand on
the deck of a ship or the entry of a container chute into
which the respective container is to be lowered. These high
speeds of conversion have to be attained because of
economical reasons: the fees for the the dwell period of a
ship in a harbor are high. The faster a ship can be loaded
and unloaded the lower the necessary dwell periods of the
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2 respective ship are. Therefore, it is essential that the containers are
not only brought fromthe starting location to the target |location with a
hi gh transport velocity; it is further essential that in the end

approachi ng stage of the container the accurate positioning of the
container can be carried out in the shddtest possible period of time. It
has to be_taken .i.nto account tE@;{ t cont.z%inners on the deck of .a ship have

to be accHERRASHYS hf Sr mimdd SSAfRELAY Fhaksgdg to

| ocati on awthteriiremsatdmen . ndtt orely bridwyhtuftiems ttdrd adaartiingy Adweatciosi ai ners
I nt ended fQqr .stor I cont.ai ner._.recei vj. utes of hi p.have to reach
the entry tg)f tt Te tra%?peéégtllov%%& n é’flr%lr % \éhcl vﬁrga nc%lﬂ%é: S’r?ﬁaor&'z;é’c"u 5t e

geonet ri cdls ragitdtary edsentyisgshddiatt dnt ke cnd eppivaschisanstdge afhe act ual
posi tion @hd ReEANtAlNGhe RRAASAY §bdiql GG d 4pdy ROS{ tion
of the geonetrical center,eof t he con%gnlgl, ugg&rioﬁfe%i %r?ﬁﬂgénrt rf/tt of the

cont ai ner PehfEeTied @ithdn Fhe dhostes irphfahlanner itk Qferftigte of 1% he
Cross- seCthia@adlo e dMerd HOIPHRCILIE HHHLE tY IAbrHtA it tdrcalhdli recti on

and that further. the actyal angular position of_.the container outline about
the hei ghtio5 ©f Rl Y S Lk ASPHa Y ALIHORAR AT Wih t he angul ar
posi ti on @iredetreamtinate sfaridee widilt atexyecthtice leydatiorOaAnd i f t hese
coi nci den I ur .t ctive c |_ner ved to its
Carget - pocraet g i, LR R e SRR 0 0
ful fill edconteimsinse dintendsd figir sdcarage |lowscadtadinexr hegeiddbsgent vel ocity
through t e euld %ot Wi f Ml Y LIUE e idnt PTG & Wd hin the
cont ai ner glﬁlute'. 'If“ge l'owering paths a cont% ner fl}gs to reun%ﬁ)%g% during
| oadi ng a@ﬂtﬁlﬁeéf vaceivamg ahartes dangine qwquﬁéiwﬂﬁfd'é% to 50 m
These | oweelgi@ Rt RE LN ripeite thaRthidy @it Thi d R arid it itdle hei ght  of
the container receiving ch ﬁ:ﬁi and on the other handdg&d al so i
parti cul aF‘cWallhé’oﬁrl&i'?’%Q SoF IR INGFer FERFETEE D FHiFE™RAS] h whi ch
t he cont abgetthe andual padiitddmioft e g@vmetarisialucddmex of the
container, upon reaching the entry of the container chute
has to be in accurate alignment with the center of the
cross-sectional area of the container chute entry in a
vertical direction and that further the actual angular
position of the container outline about the height axis
.thereof has accurately to be in alignment with the angular
position of the outline of the container chute entry. Only
if these coincidences are secured, the respective container
M can be moved to its target position with high velocity.
Only if these coincidences are fulfilled a container for
example can be lowered at a high descent velocity through
the entry of the container chute to its respective stand

within the container chute.

The lowering paths a container has to run through during
loading a ship are very long, for example in the magnitude
up to 50 m. These lowering paths on the one hand are given
by the substantial height of the container receiving-
chutes, and on the other hand and also in particular by the
great height of the superstructures of ships, with which
the containers, and in particular the crane constructions
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3 on which the load carriers are carrying out the transporting novenents,
must not collide. Imagine that such crane constructions normally conprise a
tower-like crane travelling device or chassis novable along the edge of a
gquay and that on this tower-like crane chassis a bridge carrier is disposed
whi ch extends substantially orthogonal #ith respect to the quay edge. In

order to be abJe g ﬁ g éhe contai ner stands, on the deck of the
respect i ve®RhPscai § fREdCBYEL et AeERt PRETKORPZBRE aFRer 0ss- sect i onal

area of therahspootihg meﬂémeﬂes,rﬁﬁstvneg ebml@aemnthaglhéethaﬁpgﬁbhve
ships, it |s nec wer-like ¢ran wi_th the bridge

carrier in 5??%n§ 5%%¥H%Ei§$¥28%?§ﬁig¥ Fﬂ@pﬁﬁﬁﬁ gBﬂefﬁifﬁ?hSrﬁdege

carrier istagyatlabfgedebdve Ohechespist moeabdat alorg thanddgefofha ship to
be served aj OQ%tQﬁ& thgt! ﬁdtﬁﬁérES%efaﬂtﬂg EQ&ﬁéeghég?EQe rﬁ??&&&'ve

stands. In er to enable t tower-like crane c assi's nove~in the
| ongi t udi neg@rviescisofdigposad whighaprhendd subshangiajledgethegpnal

necessary @k fésﬁéstgha Qﬁet?‘ﬁ gréégs C%rbﬁaemt&hsetsw@é tbkgegyane
chassi s be above the top end t aaest ship superstructures. This

| eads to hii@ ?BHE?FﬂﬁrpéFﬁE d§f oRhkheod8ckapf | ERe TBEREEELY® FREPPespective
cont ai ner .dfsttiButedadogarr tReSeat reUBpengdental trbssngecabbRatlantkar s

novabl e on bridge carrier v varia e system
vi br ati ons® %fg? ﬂg&dofa}P|8?§ ﬁﬁﬂeﬁfrgﬁﬁlgbﬂgthgngcﬂhgﬁé Fh%reto have
to be consrd@pedtlvheshlpsbratlmasndoeasarpntg moveethe obovée-hbkenent s of

the 11111 ngead! engaLtl e, ehOpfi By ALIGELERLE! £ o foRAILhaLhaY f1om the

stiarti ng an aCCG era Ilons O ar ri er novabl e
a1 STg t he BiTegeienr of ofhe bavay) seuaki that rthe{bridge FAFTiences. as for

exanpl e “ﬁ&Eﬁﬁé%éyfécsﬁov§V€ﬁepPéép@é€1GPV88§9£§né% E08n&8VEE - £hée crane

chassis in | ongi tudinal direction of the quay edge can lead to vibrations
of the IoéﬂxH&rF?e?esﬁgﬁﬁﬁ@eﬂngnt?%% the load carrier can be lowered

to the respective stands. In order to enable the tower-like
crane chassis to move in the longitudinal direction of the
ship anchored to the quay edge it is necessary that the
height of the bridge carriex on the tower-like crane
chassis be above the top end of the highest ship
superstructures. This leads to huge lowering paths of the
load carriers coupled to the respective container. As the
load carriers are suspended on lifting cable carriers
movable on the bridge carrier via a length-variable lifting
cable system, vibrations of the load carriers and of the
containers coupled thereto have to be considered. These
vibrations do not only arise from the movements of the
lifting cable carrier along the bridge carrier, in
particular from the starting and braking accelerations of
the lifting cable carrier movable along the bridge carrier,
but also arise from further influences, as for example wind
influences. Even possible movements of the tower-like crane
chassis in a longitudinal direction of the quay edge can '
lead to vibrations of the load carrier suspended on the
lifting cable carrier via the 1lifting cable system.

There exist numerous proposals in order to allow the
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lifting cable carrier via the lifting cable system There exi st nunerous
proposals in order to allowthe 4 deposition of loads and in particular
of containers in a correct position at the stands provided for them for
exanple on a ship. In particular, it has been tried to influence the course
of a novenment of a I|ft|ng cable carrieff, for exanple of a trolley, along

the bridge carrier of e by taking agcount of the target position and
of exterloﬁePﬁFFEéﬁBeg ﬁ g@x&ﬁﬂlénapﬁFﬁacPﬁFFuéﬁc€°n§ééﬁefﬁaﬂntHe

vi br at i onscetrtbe baadtaanrhertausaeadaé pmobhaealtbrngh@ableo&ysten1Upon
entry of the Io?d carrleé a ver tlc ag ned EOSI |on glative to

t he respec?F@@p SrBBtapg FPlo nh895 éﬁB Sntﬁ Iﬂ? 8 ERett™ gt Rdstill and
t he | oad canflaenmbtbhercwurbeubfcanmavamenCanfthem1521hgweabdeonto t he

stand “‘thB r@e?“bihéné P& Eeé E95i$8§'0Q18£ %ﬁe'ﬁ&%@%% gg%%%i h_and

its orlenta een propo 55 and
t he correspﬁna|qganesbypaaknngpQQCpgat|gﬁstSeonarges prgisios2andgoft o

moni tor thgxtarggl Eﬂ%lhbﬂ&e@f EBe éﬁﬁﬂﬁ%' &eweaat §hpehenta, Pgudgposi ted by
nmeans of a detectlon evice arran ‘he |l oad carrier and to carry out

correcti onshdF the VéP§P§P°BSSPf|gHeaASad FapEdess gpyranadedi sRatb¢ of the

OrlentatlOM1ﬁﬁlhbecébiéeéybtémCﬁpbﬁléﬂt&ytéfbehéoweéddc&ﬁ@ﬂekhihtbha
cont al ner rea]ghes tS on w attenpts to

Cohance t nESBERERYIKC Al REEE, BORLEARR P Ay ted s RGE RN Bhaprr iRE: )
cont ai ner, thagetbpesltéodehadedsﬁbstaht1b&1yheeachbdea1sbandstlli and

| mpossibl echo | BRI Lo dRLG ROLECEH LARLLOLER:ATHLANCAR! Pngn! Bg0 car i e

syspended oONn a | e7system W or W erefore was
netessary lowggﬁéranéoatpasstaudaW1§bpu§caieubetaatna&dfuath9§r suspended

on a hor'Z?B%@ébﬁigﬁvéﬁ'EtEiﬁktagaiaﬁbélﬁébh'thVhEsaokhEhtaglsﬁb'e system
by nmeans of novenents of the [1fting cab carrier
It has further been proposed, namely in EP-A-0 342 655 and
the corresponding U.S. patent publications 5 048 703 and
5 152 408, to monitor the target position of the respective
containers to be deposited by means of a detection device
arranged on the load carrier and to carry out corrections
of the lateral position and, if necessary additionally of
the orientation of the respective containers to be lowered
such that the container reaches its target position with
high accuracy.'

All attempts to enhance the aiming accuracy upon depositing
a load, in particular a container, have been rendered
difficult by the problem that it is impossible to impart a
direct correction force action onto a load carrier
suspended on a lifting cable system with or without load.
It therefore was necessary to generate a positional
correction of a load carrier suspended on a horizontally
movable lifting cable carrier via a lifting cable system by
means of movements of the lifting cable carrier, for
example a trolley, along a bridge carrier. For doing so,
the huge mass of the lifting cable carrier has to be moved
by its transport drive. It has been found to be very
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exanple a trolley, along a bridge carrier. For doing so, the huge nmass of
the lifting cable carrier has to be noved by its transport drive. It has
been found to be very 5 difficult to nove this huge mass sensitively
enough to obtain the desired positional correction. The probl em when

| oading a ship is even bigger when the Positional correction has to be

ef fected ig%gge | ongi t udi nal gLrection of the quay, because jn this case
the entire 1Pt R BPYRetBLFURTERMAFRACFRRFAEIYREYt BRRRINI ke crane
chassis, tébtaihdgrecdesieed pbgitiehéﬁyq:oichéctﬂaﬂ.C‘Ehéi?foBmdmthﬁehoad has
to be brou htdln a_moying.state b%.the tr nspgﬁ% drivg.o he crane
chassis. EV@R %?gtﬁesﬁﬁgs?ﬁi?V?9 94/ a §?Bx t BOPAFYBP@Lorrection of the
respecti vecoomectaoni bas hasbbeefifeebefieiinwthé lbegatddbhal hdireatnspart
drive of t I an e:lo = LI n S| y
correspond?ﬁg#%gp ﬁ%Yfuﬁégé?%gsfﬁgﬁﬁésmgéggnf§é g%g?géehéﬁge?ftﬁge

accept ancecen@ugerugtures ainehudipanthef bevengliber exanenchassidnt s of the

lifting cophe Eﬂaérz,srcdﬁﬁaf,edtﬁé é‘rél!?é%/,eYtﬁ@dl_Sédt 88r} QBT ahikener ane
chassis. As r mal rolley is al resent in order

n operator of the S
to supervi%%aghﬁaiogg?ﬁ?ygFﬂ?QhEn%% #hBOY 8 R aBﬁeP&??%ﬁsgr?ﬂﬁEoﬁberator
unti|l now dmpsvdesh €pdt tpanel ¥hagbiscted to these huge accelerations, in an
anount whi ch was above the tolerance limts and in particul ar above the

officially prescribed limts. It is the object of the invention to sinplify:
the correcEBvem Df the pasgibipaty ofi anneppodxithatéetabgee-coetectihond

okt oroan e o e SO Phet SRa ey Sr LT on DR SRERTLORRRL it hAT FF
| nOr der taidobHethai sranppert | drive ppfpoBedtradleruandfonppheatovey-t he
target, a £Of& kiRl ShakBes!By98brAORHORG MGy PEbReButaEFi$8s0UEnE B
accordance wth a target
was only possible under the acceptance of huge
accelerations upon effecting correction movements of the
lifting cable carrier designed as a trolley and of the
tower-like crane chassis. As normally an operator of the
trolley is always present in order to supervise and
possibly influence the loading operations, this operator
until now has been continously subjected to these huge
accelerations, in an amount which was above the tolerance
limits and in particular above the officially prescribed

limits.

It is the object of the invention to simplify the
correction of the target path in a method of the above-
referenced kind, to reduce the powers to be provided for
carrying out the target path correction and to reduce the
acceleration effects on the operating staff.

In order to solve this object it is proposed that during
approaching the target, a correction of the target
approaching path is carried out in accordance with a target
error detection by substantially horizontally displacing
the course of at least one cable member of said lifting
cable system in a region near said lifting cable carrier

This Sheet Has Been Rei

i




error detection by substantially horizontally displacing the course of at

| east one cable nenber of said lifting cable systemin a region near said
lifting cable carrier relative to said lifting cable carrier, said cable
runni ng between said lifting cable carrler and a load carrier. The
substantlal difference with respect to®the known prior art nethod is that
no | onger the, enti e i fti cable cartrier is subjecgted a novenent in
order to t& ?§138t 2 F&F&eiggﬁﬁpgcFﬁgieaﬁﬁrFﬁﬁF'|ﬁaﬁQrFﬁggFaFuﬁalPSnger t he
entire crhaewebnushideldifinpngscapla tawehieli kadcaaheadhaasirieand bri dge
carriers is subjected to a target correction novenent, but only one or a
plurality of cable nenbers extending between the lifting cable carrier,

| .e. for Ehenpubstantdblediffntente wWotl respeet ke thepkaowd. pktiolras been
found tha h | at,i orgce S y g or a
T R O e I R T TR
correctloﬁaFEFGES1ﬁh$§h39?§9ﬂoﬁ§l9 ﬁﬁHemﬁnBelapﬁrﬂéﬁ e EAEYYI PEENG cable

carrier eghpgeedcasractish! 8¥dothhe iﬁepéﬂﬂ@&ulakengrQaﬁgébaﬁﬁés The
driving powers which are to be provided,for carré E%gut the correction

anenentse?FéFﬁfSFaeﬁnSBE“FEHEEeﬂom?ﬁéSHP?anBO fie€E88Gry for

dlzrlaC|nghhbelsgaﬁﬁ dedgefcargabte ﬂBnEabjé?ﬁédngobaémaegethe I:fting

cable carrier the | oad caryj ve been ti

hai oni 11 garpeCERoboteYBRepEs RLELpRTY aRE B B BT kR ey §ECkRb I e e

extend|ngmbmbaeenekténdmggchbtueeartherlaﬁdihgadabéercerrlehe di. epl acenent

of a cabl g gou fLu r S e ngages the
?zéﬁ 18 % €9812g¥f ang ﬁhé ﬂSQg é§£¥1 g?ﬁéeﬁ

ectlve | e me as to ace ori zont a
d| ectuonImnhaSrbggécfouadtﬁbatuthﬁngegu%a§1@arfp§¢e8f6e0@ﬁaﬁ§Vefpﬁe

trolley, aﬂsﬂigéinéooﬂénSEaEep§u¥§lk % el QifﬁEﬁgCéQBQeCﬂHﬁﬁérskﬁfﬁver it
has been found th he masses of suc |l e coyrse_i nfluencing menbers can

be kept rEfhRbigedY| SQW SHHP§Be€aH°tEEedFPVFﬁSthReFQrS?Stng vement means
whi ch havgréeibesipshatl €d berappyied to the lifting cable carrier

embodied as a trolley or to the tower-like crane chassis.

The driving powers which are to be provided for carrying
out the correction movements therefor can be reduced. The
driving powers necessary for displacing the upper ends of a
cable member running between the lifting cable carrier and
the load carrier have been found to be relatively
insignificant. Of course, for displacing the upper end of a
cable member extending between lifting cable carrier and

\ load carrier, the displacement of a cable course
influencing member is necessary, which member engages the
respective lifting cable member and has to be displaced in
a horizontal direction with respect to the lifting cable
carrier, for example the trolley, in order to generate a
variation of the cable course. However, it has been found
that the masses of such cable course influencing members
can be kept relatively low, and so can the driving powers
of the movement means which have to be installed for moving
such cable course influencing members.

With the inventive method it can be provided that the
displacement of the at least one cable member can be
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such cabl e course influencing nenbers. Wth the inventive nethod it can be
provi ded that the displacenent of the at |east one cable nenber can be 7
carried out on the basis of a target error detection in different
directions. This nmeans that the target path correction can be carried out

i ndependent of the direction of the tarfet path deviation of a | owering

| oad. When a cable nmenber is nentioned here, this can_nean that only a

singl e calflaETiest Wamp £ FRitR bR Sakdstk AXER dekestPralie carrier
tomt)he Iﬁaiimﬁérm dw&l ﬂibxesdowmmblﬁﬂaacﬁé egiamtﬁ_rthérh%@% %iwn cabl e
menber, however. .may al sq nean a cabl e piece c r_.exappl e, runs
within a pﬁﬂrlreiptbat%ﬁlgaﬂét e‘?‘?’ffé’xﬁit?‘b% Jr'?if*?%‘?réd‘?ﬂm tcﬁ‘g the ¢ &Rer and
devi at i on afoldher safgdthepdtdadiearation o pullewedimeKiddwerefore in the
| anguage as used here conprises a plurality of cable nenbers. Wen a target

error detection is nentioned h‘ere, in. particular a target error detection
by opti calWhem & embleninsnbensier wrritoionreh e mho tihd Hecagomedms dthathowever
al | other denguny Kiinds Of cAPRE! Yol QL ATRANS ¥ p&?é'éaaéwdm PRrdpLul ar
it is alsq,possiblethat an operator, for exanple, positioned on a troll ey,

i.e. the iGNy Catle Gariiar tRditerloath FI TR TS tidt gbt error with
his eye ambwiafdr®Ediotdctith dign acgiits idn (b IEesRaMdY e K weenbers

realtive to the |ifting cabl.e carrier accqrdi to his judgnent.. A further
subst ant | FPYaRLER MRADA (GAD I RARGE, FHieitho G5 TR GHAR VA wi t h
correcti o mpmidesntsl adk bdtwesn dekiatcianeralless of dre letsingr eat er
difficulti [s r i t 1. t.h ri Vi r forgt ecessar rrection
accel er at ic(;%%ézl l\%Ila aﬁ%grace(#llvaen ?Ib%é? lre\aglé{]%?gg%ge alnocf’l (% hégafreﬁoﬁzf 'e?‘aéy %]rcfl)%’ of the
r alFwheel dlieak tdee fose rive ¢ hep dratigyres iary wwd dwgxendionpriises 4 or ces,

with the ?&‘ﬁ%%ﬁlii‘t‘%( gyt hagh it enidedss povwers can be forml ockingly

transmtt

When a target error detection is mentioned here, in
particular a target error detection by optical or
electronical observation means should be comprised,
however, all other known kinds of observation means are
possible and in particular it is also possible that an
operator, for example, positioned on a trolley, i.e. the
lifting cable carrier, monitors and judges the target error
with his eye and carries out the displacement of the
respective cable members realtive to the lifting cable

Ny carrier according to his judgment.

A further substantial advantage of the inventive method is
the following: While with correction movements of a tower-
like crane chassis there exist greater difficulties in
transmitting the driving power for the necessary correction
accelerations via the conventional railwheels and there
often a slip of the railwheels has to be observed upon
imparting corresponding drive forces, with the inventive
method the drive powers can be form-lockingly transmitted
to the cable course influencing elements which have to be
moved for displacing a cable member relative to the lifting
cable carrier (trolley), for example by gear drives or by
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to the cable course influencing elenments which have to be noved for

di splacing a cable nenber relative to the lifting cable carrier (trolley),
for exanple by gear drives or by 8 hydraul i c power devices, such that a
"slip" needs not be feared. The accelerations of lifting cable carriers
constituted by trolleys relative to therespective bridge carrier of a
crane stru&;gre reviously_used for the cable c9urse‘correction have al so
reached | iPWEEIULEC| BI¥ET| AEELERSt hEUFRsHRRE | Fe" 84 8P cheds BREnPRDVEd in a
| ongi t udi nBéaréedecti on of the bridge carrier by electric driving engines
mount ed thereon, because in this case also a slip between the running
wheels of the trolley and the tracks of the bridge carrier could be
observed. Thé¢saprebetratitss ¢f biftingecalyle heasniersocomscbrdted by t he

| nvent i on. ¢ Y61 NedBerePNEnt s veo BRD Ofle Lol £1.08" bLE4LA LYrPPSH! B Ca'! O |
generate translatory horizontal target” pa h correctrons o he | oad carrier
by di spl act¥@natsteasturpcrrapleusdybhased Afier t thaatahle tcourpessible to

generat e r@dBEOEYidRr 88e PAL o CRELEELA ONEmPEs | Nee | DadlsCalh i Bhs@beRL 2
vertical axis asspci ated iheremnth by the ghiglacenent of , the at |east one

cabl e menbetSPaRFLVREeERe {1l PR FEEhmRYE t3 obPRI L8 WRIR/0d carrier
about a hedpéctikbs, of othexenpige acher P&t 1oy i S1Pessi@odtivinghehdenes
geonetric center ttereof an be carrigd.out. lt_is possible to displace a
ol ural i ty TR CHeRERrs BeRARRE YA AT it A TR AT YR dpetweed

si mul t anediisd yrunsiphqcvinge bs pbiir dhe t yrol lepbhmd nendersacke chbrrleti on
forces to : e t I ' . | S

SL)%_%essi ve%%%p#%%’?%%éac% u‘? alﬁ)(???/ﬁ%{“(yz%%l gﬁ?r%%%#éﬁ{%g %gsr%? Scorrection
cal be cardvexreng kY cphe seolupiom|aceending cor rithe i brvertsione is kept, if

it is found that the displacenent of a cable nenber has not generated a

sufficient Iarqst path correction. It is partipularlf possi bl e that the
displacenﬂﬂ&tQﬁ he inventive method it is particularly possible to

generate translatory horizontal target path corrections of
the load carrier by displacing at least one cable member.
Additionally it is possible to generate rotatory target
path corrections of the load carrier about a vertical axis
associated therewith by the displacement of the at least
one cable member. This means that even the orientation of
the load carrier about a height axis, for example a height
axis passing through the geometric center thereof, can be
carried out. It is possible to displace a plurality of

W cable members successively or simultaneously. By
simultaneously displacing a plurality of cable members the
correction forces to be generated at the load carrier can
be increased. By successively displacing a plurality of
cable members the target correction can be carried out
stepwise; in this case a correction reserve is kept, if it
ig found that the displacement of a cable member has not
generated a sufficient target path correction.

It is particularly possible that the displacement of a
cable member is generated by the superposition of
individual partial displacements. The expression partial
displacement here means that a cable member is displaced
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cabl e nmenber is generated by the superposition of individual partial

di spl acenents. The expression partial displacenent here neans that a cable

menber is displaced 9 with respect to the lifting cable carrier both in

a longitudinal direction of the containers (first partial displacenment) and

in the transvers direction of the conta?ners (second partial displacenment).

In this manner a target path correction in different. directions can be
rﬁﬁﬁ%ﬂg‘bu’é

carried odft yERR LR crple emaier P His@ntial feature
of the inviesigMeudiidDddi sedthidn fOf thad rybmga Didrd hef vstgepapeddl correction
only relatjvely. small sses, have to be noved,,small with respect to the
total mass Joﬁp]%lah%eq‘?xﬁmabmia’o? Ztlé%rt??%r?%ve% %JrJF%‘grdborﬁre%{i%lh%d, the cabl e
cour se i nfeargrecimersinl secondddriahfdisplbacements) cabh eclvbsirmanmen de kept
at relatiy rapogi 4 t alifting
cabl e car r%ﬁr/ge;%%‘f e glgf%céir]%!ﬂ %Eycg%%@%aésrgt oﬁ%ﬁ%%%gé%%ﬁéese

i nf | uenci mpumied tonthesivbieanepus by | e reuegesstveldl e course normal ly is

| ower than 30 percent, preferably |ower than 20 percent, nost preferably

| ower than 10 percent of the total nass of _the |jfting, cable carrjer, even

I
in case aZd@3sHIRRREIPeRE 2L (LoAtRES) QE iR SEPYSRELER JPRiRRBi 18 i s
provi ded fuHatt NfdatledwdPgihidicowbilee CurGes it briredtion adnlpbl e nenbers.

The inventive nmethod basjcally is .a Iica?eincset .o carrier is
suspended ﬁfrfat%"ef Xﬁrﬁ@iﬁm%s%%rl}aﬁ% ¥ 22 Wile T .w%s si tuation
for exanplmsmectconrthd theigsl anasourtl tiees kKiet £t hay ecdlol d ecamanikesl. ths
angul ar pasjiti.o ){\@' b t S ;EE' €; 9]1,315 | S ..k ' rtant
fqr the Ioa:l(#énagé%gié?a ]%gne&‘\/%%el%%ﬁggrlg% lplg]?% e?%éé%f%%%%%g
COTt ai ner £dr eiquelnencir@dcha cavlpierureareamae thepe atkenlativaby
orientati Qi ofy thes LDt af NE5r GROM i dhec Hed 1 £ Sed B md & L Sa CREEL 1h8
contai ner w Il be suspended on two spaced cable
cable carrier embodied as a trolley the mass of the cable
course influencing unit to be moved for influencing the
cable course normally is lower than 30 percent, preferably
lower than 20 percent, most preferably lower than 10
percent of the total mass of the lifting cable carrier,
even in case a corresponding plurality of cable course
influencing units is provided for influencing the cable
courses of a plurality of cable members. '

The inventive method basically is applicable in case the

Nt load carrier is suspended on the lifting cable carrier via
a single cable. This situation for example can occur if
bags or round baskets have to be handled the angular
position of which about the respective height axis is
unimportant for the loading_operation.

When loading right parallelepiped-shaped containers
frequently used in shipping, care has to be taken of the
orientation of the container about the height axis. In this
case the container will be suspended on two spaced cable
members or cable member groups (a group of cable members
for example can be constituted by a pulley block). Further,
load carriers for the containers can be suspended on four
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menbers or cable menber groups (a group of cable nenbers for exanple can be
constituted by a pulley block). Further, load carriers for the containers
can be suspended on four 10 cabl e nenbers or groups of such cable
menbers which, for exanple, are arranged at the corners of the respective
rectangl e. Wen using two cabl e nmenberd0Oor cable nmenber groups in a lifting
cabl e system_these cable nenbers or_cabl e nenber groups can be displaced in

the same GaRkG iMAPRSFS W rBQYRH F HyrTaRR fetRanfe gl iFrr t her eof
or in par ald=ipXh | &0td ARSrAARSS It e SRS idl dhderedgddB,d i rst case
for exanple g correction novenent of the container in a direction of its

hori zont al*$ Q%Eﬁnal axi s can be obtained. Wien carrying out the

di spl acenent in a direction crossing the connecting |line a correction

novenent : j.ner | cectlon. of .iis transverse axis can be
~obt ai ned. %fé?&%ﬁﬁ ﬁ{y"yb i Sp egc“gértrte{@bn?%sé o‘?qT t aé°10eab THETET S i 13 er ent
di rect i ongifitdnssilble systemidrhase gahille aamhersy aawesdld gpessnents in

the |ongi tydigal and dd AR P Ui bde tdl?récﬁ:siRﬁ'Pti{}'\%eacont ai ner

corresponding to the respective correction requirenent. en using two

cabl e menfBREGriqmie R ZtR I Comadieing rhing thaeck et dRit is

further peasidillel QiaRUtichs UrcyEim) tHY Gshrdeetiify [10afk ca igle for
exanpl e by ends of the cable nenber cabl e nmenber

,di%PIaC|n t he u%@ﬁ: ’i %%h
groups inTERIL F258 ITOT SFARLS R FIERTVEOR PMRRGTE QIdRe&abl e carrier
whi ch di r esint@iherr das d RE watient 0B it dafiddicd A cegiltaudigigler s and

cabl e nmenmher. gro r ectivel y. n.usi_ng faur_.cabl.e nber s .or, cabl e
mber gr S\ ﬁ{%ssg \ﬁna:%gﬁldearogj%p ] f(ﬁis/'e&%aetnvﬁaer ré%‘rnr% r°§ oft}feh gi lr?(?rrfazcoerﬁeé} tin

rectangl ea digesdilon mymssinanhe admennivg lgnsups camsuatiavel y, can be

di spl aced pRfaldt! d0 t‘%?eC*btdg{HBrnéx“ & SR H IGO0 Y dhdvaisd atory

target path correction Is o )
axis can be obtained. Additionally, displacements of the

cable members in different directions are possible in order
to simultaneously cause displacements in the longitudinal
and transverse direction of the respective container
corresponding to the respective correction requirement.

When using two cable members or cable member groups in the
lifting cable system it is further possible to apply a
correction torque to the load carrier, for example by
displacing the upper ends of the cable members or cable

s member groups in anti-parallel directions relative to the
lifting cable carrier which directions cross the connecting
line of the two cable members and cable member groups,

respectively.

When using four cable members or cable member groups which
are disposed at the corners of the horizontal rectangle,
the cable members and cable member groups, respectively,
can be displaced parallel to each other in the same
direction when a translatory target path correction is to
be generated. Further, in this case a rotatory, i.e.
orientational, correction can be effected by displacing
relative to the lifting cable carrier at least two cable
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be generated. Further, in this case a rotatory, i.e. orientational,
correction can be effected by displacing relative to the lifting cable
carrier at |least two cable menbers and cabl e nenber groups,
respectively, being opposite with respect to each other in the direction of
a diagonal of the rectangle, anti-parafltel to each other in a direction
crossing th |1y, at least with a _correspondi ngly

e .di agonal . Additi ona ,

sophi st i cé‘teé@?éiagﬂf{ ocfa}?df?e %&%Igm%mq?sﬂ%ctﬁé’s%]ﬂbl @8%i mul t aneous| y
obt ai n tr apxdatidre wicrh eddmnst sl exdlerditdidonal ey IdEdtddaiisonod a
correspong. | Zi t course variatiang for the individual
cabl e rrengiel;%o%lr r&s){‘:olq-'{/klleng:e et%g‘mz?glc?\/e-arne lerpé’lﬁc?gt}egbfcé)cte,acﬁhébqlfﬁfeﬁﬁ dhis
further diddestasdaro erdsmichg redres phimigaapdar #ddsit icomdrliysi mF dewstabl e
carrier hami td:ﬁ‘?éér?d}]&ﬁ r'z&&; | 5 {4 d i I | er
novabl e on t |sﬁr?or|.zo ta .rrg%h)ay, tljré'ésr%;)ec%lrt drc}aevéel#egrg or Cl%r?pcc'glﬁ 1|ng
transport SYSkEWedts % Rafeihle ity sdamidanaqusdyy aibdwdn eangdedoryand a
: Q?'?' carr icgrx@&gtmd_ﬁ%p ﬁﬁ%ﬁdﬂéﬁﬂd&%ﬁ&x@:’[&%&r&rﬁg By 2 | e[lg]t h- ;/ari abl e

ifting cable syste e lifti abl e system conpri'sing at | east one
cabl & NenBEFHARRTG T (AP (R 1519 (5 MealS O Ra Mo iR & 9T dche
carrier. Tmdiviciay cabliemdnbdds.s case again can be a horizontal bridge
carrier which is suspended on a tower-like crane chassis novable in a

| ongi tudi nal direction of a quay edge, which bridge carrier extends in a
transver s&odi medtviiory ntdeataboye-oretfleareqemd edgectlhald fimventdain escarri er
agai n can || )10 I ' rrJ E HBV.' t he
t ol l ey alf%%ﬁerﬁre(aéri ge c?ryr %e.fi(ﬁaé %%r%ﬁgg:?%gﬁ\%t%éngfy or éelx | e,
caYbe coﬁsmot‘ﬁ_ﬁtbél@ Wr@é{ﬁreélaéé@tr&@itng-w e f}mt@fl mvaway.dge
carrier andfRqndd AR datrd xOR@iviailieNdn #HiQC HA1 2ntldhe Rinwdge carrier

by a correspondi ng:tcable drumratati,on in order to drive the trolley in a

| ongi t udi FEPTFPCEE: IGFE Ve MERESH LTy d MPRHSY. GRS amAyementss tshssi bl e
that the thel Nd¥tlinge caddl®e carrier along the runway, and a load

carrier suspended on the lifting cable carrier by a length-
variable lifting cable system, the lifting cable system
comprising at least one cable member running between the
lifting cable carrier and the load carrier. The runway
carrier in this case again can be a horizontal bridge
carrier which is suspended on a tower-like crane chassis
movable in a longitudinal direction of a quay edge, which
bridge carrier extends in a transverse direction relative
s to the quay edge. The lifting cable carrier again can be a
trolley movable along the bridge carriexr. For moving the
trolley along the bridge carrier the transport drive means,
for example, can be constituted by cables extending over
the length of the bridge carrier and being moved in a
longitudinal direction of the bridge carrier by a
corresponding cable drum rotation in order to drive the
trolley in a longitudinal direction of the bridge carrier.
Additionally, it is possible that the trolley (i.e. the
lifting cable carrier} is moved along its horizontal runway
by a travelling wmechanism mounted on the lifting cable
carrier, the travelling mechanism driving one or a
plurality of running rollers by which the lifting cable
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lifting cable carrier) is noved along its horizontal runway by a travelling
mechani sm nounted on the lifting cable carrier, the travelling nmechani sm
driving one or a plurality of running rollers by which the lifting cable

12 carrier is guided on the runway carrier. Wth respect to the expression
"cabl e menber"” and to the expression "HRdad carrier" reference is made to

t he above discussion. According to the invention a | oad transport apparatus
provi des tFRETLEE abf eTE 1R O NG SHERWRY LPRET LY a bl ¥ @IPIFE hEPhe at

| east one tied| exprabeioneacablie héfibéry £ad €o Cahé | @kpradis £n cabbggcour se
influencing unit is n¥)vable on the lifti nlg calgle carrier (i.e. on the
trolley) iFPEEETHstERTFEFETS hbF i DR aFC prdnet PV FERESI9Mi s pl ane of
novenent has to be thought of as stationary with respect to the lifting

cabl e carry s | t e t he I The, c [Sse
I nf |l uenci r%‘?%%¥<?1§% % 'Edh?‘ig' V?I%g&%%{n%%c%i %é\éc\i/)vi tlfﬁg%%%({;%t n%é%én?&%eans
suppor t ed RreYikes | thahga cadhbie ceponrse | 1Byl wenve ing t el t abs cassoctated

7, 8 4 084 A0 GUMA hseb ek p0g oL o

the at | east one cabl ¢ ative to the [ifting ca
vari ed i n 939 <hs v RFClh b Ig | RMES R ot EbIRRE1Rg dpi it b9 yrnevrbEetPBNn force

ac:): ng on &H@_ij%if&ixﬁ@_@ﬁbi@_fﬁfi@f- (i"@é.g &Qa%lﬂheit%r@ﬁﬁet | yp he ?0: ﬁd lt,h?%,the
cabl e course influe ng, unj S gconpare o] e total_npss e lifting
cabl e car ﬁ‘gﬂsg‘?’fbﬁ#ipé\%&?%om&@%%s? | BOREREnt T h%h’c%tﬂ’ga%%u‘?ge
i nf | uenci mgowaménte das hiooy Ioke f fleswgtit defs | gmsst ot ichapy aeitly tdepaespestive
cabl e meniges fleéé{fe%??é&.é hcga:.LHé;.L ”giP P!ﬁ&?rr’éﬁecfo{ exaupl e the cable
cour,se i nfluencing i T Can Deé provi ded wi a ‘cabi e anchoring point or
W a calfiroldeay atThey capplercoirse tindleemt ngrumitrisiih drrabhle passage
eye. The |oWeSI-tBSS el NEals POl forahl:se hdddsEnG NGt (o ambe obtai ned
when this unit 1s used only for displacing a cabl’e anchoring point.
lifting cable carrier. By moving the cable course
influencing unit relative to the lifting cable carrier, the
cable course of the at least one cable member relative to
the lifting cable carrier can be varied in the sense of
generating a horizontal translatory correction force acting

on the lifting cable carrier.

Here again it has to be noted that the cable course
influencing unit as compared to the total mass of the
lifting cable carrier should have the lowest possible mass.

The cable course influencing unit can show different
designs for displacing the respective cable members
relative to the lifting cable carrier. For example the
cable course influencing unit can be provided with a cable
anchoring point or with a cable deviating roller or with a
cable drum or with a cable passage eye. The lowest mass of
the cable course influencing unit can be obtained when this
unit is used only for displacing a cable anchoring point.

The mass to be displaced is relatively high when the cable
course influencing unit comprises a cable drum. But even in
this case a substantial reduction of the masses to be
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The mass to be displaced is relatively high when the cable course

I nfl uencing unit conprises a cable drum But even in this case a
substantial reduction of the masses to be 13 accel erated can be obt ai ned
as conpared to systens in which the entire trolley has to be displaced for
carrying out a positional correction ofl3a |load carrier. Since even if the
normal transport path of the |oad extends in a |ongitudinal direction of
the bridgReRsatediran Pe AR | 3° LYWITRYI &P POFEPBHNMi t h respect

to the | ongiicditted &htPediOFoDiey K4k Pho LB Ui spRiFedepbAl &PSyifgt he

direction of the q%ﬁ?l ed have to. belégpe;ied or exanple, due to w nd
i nfl uencefyt {3 iR° ’rﬁﬁ‘% CRIERT SR RE thatO3h SIS tour se i nfl uenci ng
unit is novable in variable directions with respect to the lifting cable

carrier. . variations:af, the direction d at i to, the direction of
t he respe(%/]ir%/e C%Jrer%cthl gtnher ertl:]%lld“rlaefre% a%ga%&g:ea%%i%%%? Ol?;l" f%’?%%?‘ést he
cabl e courige a nfdnwifoidignahidiyect jonro® i the donidae i carmieh, awhigasist wo

novenent ' j f fer | [ : ' cour ses of
novenent . %jlt%%%dieéf le tcg%ﬁ%&e}i%gltﬁiieod su%ﬂﬁ‘%%t t ee/algc%_g%)‘]é:@cour se

i nf | uenci PRFtudinak FHoreeiom ehe [FhiPngtadgtte Rath VIRt IRRMsIBT two
sl dels Cr agfd ftmdl%?@&‘ﬁ.&if'@f hﬁ/!g@rcﬂilafyaedg"é lthf\bé ato fiﬁéleé(;s%‘écwﬁ,t fore. tfgr h
exanple a gear drive or a aul ic regul atjng, cylin . is associated wi
each of tt?g‘aé?ﬂld?e's.f‘%% ‘i‘?li"éj}/‘?é l‘lﬁn‘g‘?ﬁer‘p%s*%gn‘?weiﬂerrents of both
slides ar ladva&‘ft;egﬁdn?t&m tetnel edgne tcu@lh eﬁsl ?fizdfhpémﬂ@l' nini®vesent s of the
respective cahle nenmbers. r.el ative to the lifting ca carrier, can be

oby g ned. TR RS R RO b R & el ot ¢ i s
as3oci at eccatileeasrpler al By ywafiaaides nefitghes directins aenber group. In
case a pl Yetlddat n G20l hd MR D9 31 {ike ISR MR Yodrrdiiadgled for a

cabl e nmenber "or a ca menber group it is possible to provi
requirement can be carried out.

Preferably the cable course influencing unit is in driving
connection with at least two movement units of different
directions of movement and variable courses of movement.
This for example can be imagined such that the cable course
influencing unit is supported on the lifting cable carrier
by means of two slides crossing each other wherein a
particular movement unit, i.e. for example a gear drive or
a hydraulic regulating cylinder, is associated with each of
g the slides. In this manner by superposing the movements of
both slides arbitrary directions and magnitudes of
displacement movements of the respective cable members
relative to the lifting cable carrier can be obtained.

It is further possible that one cable course influencing
unit is associated to each plurality of cable members or a
cable member group. In case a plurality of cable
influencing units respectively is provided for a cable
member or a cable member group it is possible to provide
for variable directions of movement thereof such that
selectively horizontal translatory correction forces of
different magnitudes and directions can be applied to the
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for variable directions of novenent thereof such that selectively

hori zontal translatory correction forces of different nagnitudes and
directions can be applied to the 14 load carrier or torques of different
magni tudes and different rotational directions about the respective height
axis can be applied to the load carriel4or a conbination of translatory
correction forces and orientation influencing torques can be applied to the
| oad carri®P2d| ¢a¥bier abnERYIues; AL adphferent apagnbredesu@Bd | nfl uenci ng

unit is regiffefent OrotX8ivhel Wil PetPeoh¥0aBHRY et hel pESpeedivLi HESghtt 1S
possible to achlevgB%hat ig%@ unit is_ noyable {n the diTtections, of "the axes
r t

of a Carte¥Fhh THBroFn2PR Efh e n1 PRI pERYTIRT 1 AE i FPTRYNREBPR ©Arri er
Then, by infamehstogyt berpsoubdn ofordeeneEnd ohieathtbahainfluesting

correctio i irection can be applied to the | oad carrier
wi t hout eékgéﬁégﬁe%é?aégm%é§1¥eatt?st%gs%oﬁ s%?ﬁ?gg{b construct the cable
course influencing unit according to the principle of a polar coordinate

system | nOrdof 4 GnGOhE! dg@inPa L ILRTal LD NUGEE CohPIALLON t N
cabl e course_ln.luenC|qg unTt can be In formlocking driving connectton
with the rtRdheht Redrsdedppber cekamPlacvitRtthg twpl @bewerreferepced

plurality ofigad) ei €oys SgossibLENES NGcheVS tBaP’ eNidegndt 18anbviMPesuch
cabl e course inf enC|n£ unltg can be brought in a pechanical or controlled

:
movement COhrelE i ShEeFhi QT Ohatli cAFSF | 9L pdCIPFes LR GeRERt2dESus for

si nplifi cadystem wWittth t hespeanst At thie 1afigbhg pedble ocdLeiépNSTRER, tBybe
According to a

ffected d | ent at | I L ati to b ffected

futher aspesroensnd e #owe of TEnehEstY SachorRiat 181755k P oni ng
th€ | oad cworrection afdvees tofinapul trappaditecticonpan shageplieédi bg cabl e
carrier Cyyifiga@UtatsAOSRAN {ndRY SIRPLSritfighs e action

However, it is also possible to construct the cable course
influencing unit according to the principle of a polar
coordinate system.

In order to avoid a slip occurring during huge
accelerations, the cable course influencing unit can be in
form-locking driving connection with the movement means
supported on the lifting cable carrier.

N\ If a plurality of cable course influencing units is
provided at least two such cable course influencing units
can be brought in a mechanical or controlled movement
connection. This is particularly possible and advantageous
for simplification, when the translatory target path
corrections are to be effected and no orientational
variations are to be effected.

According to a further aspect, the present invention
relates to a method for positioning the load carrier in a
load transport apparatus, comprising a lifting cable
carrier carrying out transport movements under the action
of transport drive means and a load carrier suspended on
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of transport drive neans and a | oad carrier suspended on 15 the lifting
cable carrier by a lifting cable system The nethod is basically designed
for positioning the load carrier with or without load in a target position
which is determ ned by a target position height coordinate and at | east one
target position horizontal coordinate. W¥ving the load carrier in this case
Is effected by_a_horizontal novepent of the |oad carrier generated by a
transport HeGehkREiBY FRRLE| FRYRECEDY cachiFEERg apabhy aYSEem; cBhenovenent

of the | oage€nsdi 5 HasivgUl{rassagheddtbrvpbbationing the 1bhding cable
system vah such a.ggthod acgordlfg o, the gresent i nyention, {he yse of
the fol | oWrdFhehstitE8 PE ¥ bUPHkd: %é 1n; 3 L3TERY Beayeidr YRLSBpifoach of

tre IFad o@étéﬁminﬁ?thp aatgﬁg?popbsibhontheighstegbﬁﬂﬁmusevahdeatof_a
Pime of  derertf onirhreog Pt Eoarher iFbala} (et BiBhre ety IRE ERe e

fol | owi ng Veadesartrherdinf ehinceabet ivecaf facteduhby aosdrizmonbal ght
coor di nat g, 9§ | gad r{l @gﬁr $ L Ftyon -4 rdi nat e of
the | oad carr?%??ttﬁe %ﬁ?f%?gﬁge e?ﬁegéggtrfgggtﬁgn%hgﬁ%E%?sggsition
hori zont almeveRenhapt Bhet hefring eabie crarRberndad sy ateertaf@dt position
hori zont al nGPERENPAGE; thEe1¥8at E&AL i APPASRLVe8PELEMOL 1868gtRad carrier to
the target positjon; %he vailgtlon dggﬁloggent of the at Teast one actual
posi ti on RERTZIMAE 2botRE ndt LR8P sttt 3Y¥heMassoci ated target position
hori zontal coordinate; b) based on the instantaneous values determned in
such a vey, e JRORT L UdecADY L0685 E8NRL SHEERET #9PLAion the

N

use of the following measures is provided:

a) in an end stage of the approach of the load carrier to
the target position, the instantaneous values of a
plurality of variable state values are determined in
at least one point of time of detection. This
plurality of state wvalues comprises at least the
following values:

the difference between an actual position height
coordinate of the load carrier and a target
position height coordinate of the load carrier;

the difference between at least one actual

hd position horizontal coordinate of the load
carrier and an associated target position
horizontal coordinate;

the vertical approach speed of the load carrier
to the target position;

the variation development of the at least one
actual position horizontal coordinate relative to
the associated target position horizontal
coordinate;

b) based on the instantaneous values determined in such a
way the magnitude and the direction of the horizontal
correction force for acting onto the load carrier can
be determined, which force is necessary in order to

This Sheet Has Been Reilaced

AR




correction force for acting onto the |oad carrier can be determ ned, which
force is necessary in order to 16 reach the target position during the
further course of the target approachi ng novenent of the |load carrier; c)
then a variation of the cable course of at |east one cable nenber running
between the lifting cable carrier and ¥he load carrier necessary for
generating this correction force is cal cul ated cessary
variation of tKeaghbltdec$areetoPoshéion PuZiPg oﬁg cgﬁFégﬁEWSQPr?§ Q&ner at ed
by inparting atsebgk: %‘%@tﬁﬂalp rdachi aat abvenearesf ehkolaadakherdear;se
i nfluencing unit of t east one cabl e nenber relative to the lifting
cable carrier by cable novenent nmeans which are connected to the lifting
Fﬁ?: e cargher i:(hﬁana aC &iard a tiioan syio themoablen coutriseh ofablte leagits ene

uencing unit.i.S arr e r I eyl | ar
this method fuf ?ﬁ&? &F %gngﬁééggaggﬁém%%tgg uge ?RﬁgQF%QQCC%IEFS?yE;h
operati on, t he ainds tiet doedusaraiiess necefsesly £oF SSREFAGIHS in
per i odi cal i nt eyals. e pisaied dyaaeinewRandi ng detector means. For
exanpl e the wi nd can c¢ont i nuousl| y be moni tored and the direction and the
force thereof can be used for the cal culation. For an optinmumtarget path

correctiogyit ihef HeAEHaY RRlriS#ildnt it Heo djﬂﬂl@! a:‘oar&ep@'ﬂ ittel @t
correction fOI’ ce of const ant I’TB.%I’]I tUde acti ng 19(1% rci:a_,_r q duri ng a

particul ar ti meSF&Y Gpe ISR FEMPSE |4S @@r‘ﬁ ag ous ased on the
correct | on 1 equbBaic R I awchaigatt glaviovrerorws G @ b len SEUES | ng a

predetern1ned perJ,od of. tine,. qpt
encing, Uhit %@fuceg le %gﬁ{(ﬁ] SN ey tion of

i s period of i} nisre vari abl e correction

agai n
f f es can be mewr@m qah%@TQﬂrI@fel% &¥e course
| nfl uencing unigf u{é}xtr%%e%g WL dH Hre lodhineditdid itRg tHleoWiEien keepi ng

at a partlcular e ocity an
cable carrier for a common transport movement which

cable course influencing unit is arranged at or near

said lifting cable carrier.

With this method further state values can be introduced
into the calculation operation, the instantaneous values of
which can continuously or in periodical intervals be
observed by corresponding detector means. For example the
wind can continuously be monitored and the direction and
the force thereof can be used for the calculation.

&
For an optimum target path correction it is frequently not
sufficient to generate a particular correction force of
constant magnitude acting on the load carrier during a
particular time period. Instead it will be advantageous
that based on the correction requirement of the target path
the force is increased during a predetermined period of
time, then is kept constant during a portion of this period
of time and then is reduced again. Such variable correction
forces can be generated by varying the movement of the
cable course influencing unit with respect to time, i.e.
starting slowly, then keeping at a particular velocity and
then slowly reducing the same. The necessary development of
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then slowy reducing the same. The necessary devel opnent of 17 the
novenment of the cable course influencing unit can again be cal cul ated by
the conputer. By doing so it has to be taken into account that the
correction force generated by the variation of the cable course of the | oad
carrier is frequently a functlon of thé&7angle the respective cable member

t akes rel ve to a vert rence |ine carrying out the

above- r ef rlactg{ﬁ & FBYISF t‘HEJ'r:lua?é”ﬁe‘d"cg HithEamagaitn a
load tr ansnreordalmpﬂmtaiwsby ShHe med:excoray | iy asd Wbajascald ites having at
| east one I.ZQnt runwe. | i cabl carr (again | 1 ey)
novabl e ongt?{] c')1(31‘rt?320n urﬁﬂv a SPArTC ci"rql}/e1g sg%fncﬁral?rﬁfg&h ng
transport tineyoreritad itam tde tlief tdaly.ec adghuersearafl erheallavegl tdaarrnmwal;s and a

| oad carriggy, @Lé;{g:qﬁ;i i feti %qﬂ
| engt h- var| abl e ti ng c%&ﬂséf:sr}n% I aé%r %nésport appar at us

accor di ngmeghete Fhagiet iten 3 §’e<¥f¥d-r°é’é{ agafaxense disleural ity of

det ect or means for detectlng the i nstant aneous values of a plurality of
vari abl e state val yes, |nc in flrst et ect g for defermning the
i nst ant an%ﬁ’ﬁs Ry T ﬂ“&r rfcftdquﬁ Cﬁdil“ﬁ %écﬁ‘&r dh@& e of
the | oad camther &mi)e&:tt wmeﬂlepdmwemdiﬁlaghbamwﬁmtofamdmﬂﬂ
carrier; second detgf neans _for detern1n|Q%HFhe |nstant%p ous_.val ue

di f f er enc&ShEFRESTFS Fé)gg;(r RN & TS i BT Ho A2 thate of
the | oad ocaer horimohtal asswayat ed ltifitdetg pedilte mxfmrelxzdrat@llm@ordl nat e of

the | oad ¢atki 1857) %@Ja%l%etqﬁxmt o rﬂgﬁqszof{l a&d%ﬁf tn@% td'q-,qI eous

val ue of a vértrcal ocI t e | oa darr|er toth ar get
pOSItlon means for 1mpart1ng transport movements to the lifting

cable carrier along the runway, and a load carrier
suspended on the lifting cable carrier by means of a
length-variable lifting cable system.

Such a load transport apparatus according to the present
invention is characterized by a plurality of detector means
for detecting the instantaneous values of a plurality of

variable state values, including

first detector means for determining the instantaneous
value difference of an actual position height

W) coordinate of the load carrier and a target position
height coordinate of the load carrier;

second detector means for determining the
instantaneous value difference between at least one
actual position horizontal coordinate of the load
carrier and an associated target position horizontal
coordinate of the load carrier;

third detector means for determining the instantaneous
value of a vertical approach velocity of the load
carrier to the target position;
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18 fourth detector nmeans for determning the variation of the at |east one
actual position horizontal coordinate relative to the associated target
position horizontal coordinate. The apparatus is further characterized by
data processing neans in information transmtting connection with the
above-referenced detector neans for caRéul ating a necessary variation of
the cable course of at | east one cable nmenber of the |lifting cable system
runni ng bet vveerﬁ‘?‘ﬁétllli‘i?‘?ﬁ’@t%m@%@?%rdwwr%a@ﬁ%a‘ﬁlf@t}i%@gy t he

;’gi igg% | gn W{“ chehes él@CBfaﬁ@E %/oﬁcflh&é@lﬂl t&%ﬁﬁﬁéﬁﬁéﬁ@ﬁpﬁ@?ﬁayﬁﬁ@%ch the
osition durin e further course o e appyoach o e |oa
carrier to the ﬁ’g]r%%%‘gebo%?tt?rb‘?l.asl‘?ﬁ%l% rAXEeY l}?‘?%e‘?l%rﬁf?‘r"s%%n%ﬁ%abl e

course i nfl uenctowrdimdatet or near the lifting cable carrier, said cable
course influencing unit being in operative connection with a portion of the
at | east one cable nenber, the portion being near the lifting cable
carrier, iTheorapparatul sig aberthes gurdcherized oy idahs gprotessingl ati ve
to the |1 fddifl bl £ £id fon Wil AP Waithd A diENE Nl Ll L 19 11
driving connection wth cable novement nedns, the cable novenment neans

bei ng contRAVEFRLAIRCPA L TRUWR NRNHEEE Ak Iaaing e PRIQSIAIFY

variation ’ﬁ{rita{t@idﬁit&ie RIS ddigrsd deasd _I&%@&meﬁ dmﬂ@rmérﬁbéﬁner ated
by them Wi h . the above-referenced actual position horizontal coordinates

and t ar geCHdN il HRT AR V6T LD RREWEER JF T Tt P an be
meant whi edablfeorcexaigy eandlefhienclddie astiewn mimdhe geomeiriatoanter of a

cont ai ner . ,However, this can SQ ul 0 L nat ' for
ex&gpl e, éqel'ﬂ“ﬁér%gsl hneeé;ensgsuaf% %%)sclnf&i)egrn% asgﬁa csotfla;réél:lnace)i;ﬂf eag(fct%'ld\ll%ef a hei ght
axl's passinspathrieitatgetyaosttion chmtiag tthe ebirther aowesly obtdeein t he

above di sgissiiof REhd B hrrier to the target position.

This apparatus further comprises a cable course influencing
unit at or near the lifting cable carrier, said cable
course influencing unit being in operative connection with
a portion of the at least one cable member, the portion
being'near the lifting cable carrier, in order to displace
this portion in a horizontal plane relative to the lifting
cable carrier. This cable course influencing unit is in
driving connection with cable movement means, the cable
movement means being controlled by the data processing

N means such that the necessary variation of the cable course
of the at least one cable member is generated by them.

With the above-referenced actual position horizontal
coordinates and target position horizontal coordinates
location coordinates can be meant which, for example,
define the position of the geometric center of a container.
However, this can also be an angular coordinate which, for
example, defines the angular position of a container
realtive to a height axis passing through the geometric
center thereof.

As already noted in the above discussion of the method a
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19 plurality of horizontal coordinates can be considered, for exanple the
coordinate values in the direction of two perpendicul ar axes of a Cartesian
coordi nate system and additional the angul ar coordi nate about the
respective height axis. According to a further aspect the present invention
is directed to a method for a target path correction of a load carrier
approaching_a target field which load carrier is height-adjustably
suspended BhUB2haEYZz0Ht BPK}2RBYab| eoPreinagesappr bar Frepidezed. | Epri ng

Caﬁ'e_SySt@Fhﬁ?memhgéhcb@@diﬁétéL?&lﬁéBrQﬁcbﬁé aikaﬁa@bnfbelgwextending in
a horizonta ane an_approachi venent, whi.ch approachi ng novenent
i's constitﬁ?ﬁgeﬁglgu%8Fi?5E§apga3p&gﬁgﬁﬁﬁann898£gﬁpa§ﬁdgXSQEWtFgél

appr oachi ngdébutoral shpeapgeddrt coszddnhbei abotial thppreapbindvaovenent .
Here it ishgigﬁgs§gighat a target field observation is initiated before the

| oad carrier reaches an overlap with the target field during its
approachi ng novenent and that the further approaching movement fromthis

time on i SaconkAshedrBCaordclOabBectaLag! phiebronagypibAnigW L Lhi s
measure there can _be achi eved that rol ong eriod of tine is available
for the tafgEechpatinteorr vetbed 8t Retangebf PREE gppreathPRgofinReRend,

nanel y thecaepbpi §8pkbABhIAGCH targeeessald “hichheochgadagpikielisto come
ngBthe'Iocatron,

i nto coincjdence Wt he_target fi.el.d. The_point of _tinme a

espect | vengLOAE- G EREERLY; SHGRERAERNOBoRs BOLRBRIEOMLY ORPRADES t he ¢ ar got
field obserLifiting cablet eakridepethdsaohifhéngi ekbBlar sgstbimcAndawhbeh
detected b e t Ll ryaji ; A _parti.eul ar_interesting
further de%%%%pﬁ%%%ggf %R§L§%?ﬁ§§ ¥or5?H8Hf§?§%F SggﬁkggP?e%Pign in
quést i on isorbzontalapdankebyoancappuvnachingemappmenthi whiabvenent in

accor dancey bt Ba tRenGoh8ebmbhe! §50BSAEY 2ELL8a2bYeq Mol zB8nP Nt OF 20
approaching movement and a vertical approaching movement
superposed to said horizontal approaching movement.

Here it is proposed that a target field observation is
initiated before the load carrier reaches an overlap with
the target field during its approaching movement and that
the further approaching movement from this time on is
corrected according to the target field observation.

With this measure there can be achieved that a prolonged

N\ period of time is available for the target path correction
at the end of the approaching movement, namely the
remaining time which is necessary for the load carrier to
come into coincidence with the target field. The point of
time and the location, respectively, at which the target
path correction controlled by the target field observation
can start, depends on the field area which can be detected
by the target field observation means.

A particular interesting further development of the method
for the target path correction in question is to initiate
the correction of the approaching movement in accordance
with the target field observation already at a point of
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time at which the target field observation only detects a portion of the
target field which in the course of the approachi ng novenent is precedingly
reachable by the load carrier. In this case it is possible that by the
target field observation detecting the precedingly reachable portion of the
target field characteristic features oBOthis portion are detected, which
features all ow a concl usi on whether_ the portion belongs to the target

field |ntideaiatu"ich the joxgelh £igigd rpratden oy sieteqiecdi ngl y
r gachablt eprwﬂmﬁcﬁﬂ dB; ﬂHhte Haafgal ﬁ‘ltee_Ldi vane:rﬁleﬁrmd}@ cbibxtsh;ﬁ dfarad t fiel dh
observatign whic ruct ur es are ransvers respect to the
di rect i on FPHIREHIY Fsnenend, cr?dﬁrﬂﬂaéy ac (ifg’]aﬁ &%@%gﬂﬁ of tine
t he si ngulczamxtmea:s. iIm tdeid Maade artea s npriasdibie tthet dyethd italmetet ect ed by

the tar ge% ean%b[ arge t | orh(?cttaergg__;i%lgg%bh%m %e‘;Jé/ 1ndc_:ﬁL [ féaecci{a‘%f h respect to

bel ongi ng £ el I'ng o fferent-verification
measur es ®Fthion gferthd target diedd |qhar§q¢msﬁne§: thesttudes ed aitsimn of

the precedinglid %@@%@&&%'%ﬁh i3 IR b ARSNRIRS, Lo the

direction of the horizontal appr.oachi ng novement i1s detected Dy the target

field obs®bektiesn the rarticn dediangsydictlienddngets Jeield wah coi nci des with
IB? knogﬂﬁrt%tlm%xb@ﬂ/\/g.@ 1953949 t&ia[w@dgeesst&ddﬁdﬁw dfndi ca: ion is
obt ai ne a ce determ ned si re.char eristic
o Ul ari ERESSRTEY AR R tith OF i GAFSRE LG ARS possi bi li ty
for the veaetidctaid @y ithd a:arxgmgrﬁnzsa$3dhmv§an‘:ﬂ:ai u&as:rofsﬁﬁm:ﬁwmt field
by the target f ) t ,ca e 4& t

ticular %WII{[ s%&%%éaﬁ' as? |;'ﬁ'erewﬁesé)e S(;covmr{tk% eeg:ltnl%?l ands
nor el |y &heyincatizpntialh ap@sthm mwe(n@qtendia:tﬂtartm |pzumtaIOﬁaxes of

the contaifgle 28 WNHRNGHA Al 10f e raaCialed sands L Itis
further possible e resul e tar flel ser atlon of the
pr ecedi ngltﬁlrﬂééclfd-lﬁlél petEcsedo PR ﬁélet éra@-”ae%f RseFvEte Stur t her

approachi pgnRee BN tudlqudl§ identified with respect to belonging to
the target field taken a bearing of, different verification
measures can be taken. In particular it is possible that
the extension of the precedingly reachable portion of the
target field transverse to the direction of the horizontal
approaching movement is detected by the target field
observation. If the extension determined in such a way
coincides with the known disténce between two edge
structures a further indication is obtained that the once

L/ determined singularities are characteristic singularities

of the target field taken a bearing of. A further
possibility for the verification is to recognize symmetry
features of the target field by the target field
observation. Here the fact can be used that particularly
with containers and therefore also with container stands
normally a symmetry with respect to two perpendicular
horizontal axes of the container and therefore also of the

associated stands exists.

It is further possible that the result of the target field
observation of the precedingly reachable portion of the
target field during the further approaching movement of the
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21 load carrier to the target field is verified in accordance with the
observation of a portion of the target field reached during the course of
the further approaching novenent |ater on. A particular reliable
verification is obtained if the result of the target field observation of
the precedingly reached portion of the2farget field during the further
course of the_approaching novenent of the load carrier to the target field

is verifiéePath ke Whe FarRebkieldiinverifind dn iaecordareefi el d.

I n sEmTEr ywith agfe &ﬂ&sﬁéﬁ@&wrﬂ ?i_pialt &ftic’ﬂ?_cﬁiaclil%é hadrgdd hfié!ll\/&nf[ i Vle met hod
at the beginni.ng, of the target fie et.ection there exist relatively great
possi bi | i %eeascl}‘%; ‘%"r‘?’cﬂ%,ab%ecqlbrﬁeheogrt&eer#c‘bﬂiﬂe%ﬁ@?ﬁfsdﬁr@ul arities in
a bi gger fmastamebpiatdnen ha tpaeicilat drd bedile raaifingatofon nig he cour se
of the fur . r f o) ri J t_field of .which at
first onl yc; gﬁslurg%sjf féc}%\é)erx%gs}flstjj a s%i%%&%@aén%ﬁlné Q%)g?/re‘ﬁ J|‘Cf:%1tci’%n

possi bi | i tihes precadingly ereamted partim toff déte gatgetorfialtd chubiownes
very el | A et ORI QRLA IO G NSNS YRR &1 (P {0 el T
prices and their resolution capacities are of Interest, are limted with
respect t SIS AL dthe HavIehdiee ¥d il veridrigd i aqeqrdangewith o

consi der atyien dBrrddtel drifgfett He elrfl ioks efasdfdtorFieigarri ed out by neans of
at | east one el enentary observation device which is disposed on the | oad

carrier and which at a particular point of tine is able to only observe one
area el endm satmmeary niet areth e ich theth ire speidie tof tihne famcadsditveditli akes a

beari ng of, _djff.er . 1 el already stated
above wit hlns}eeé{)técfen Enbefﬁl'ﬁo:d ?Aatger@{%)}fﬁlggégl g#’??rlhénetgar%?ﬁe% ?errladgae field

detect ed S@teantion tdwesesl exigtovialptivelat drealtt poasididndrites yfabser vati on
devi ce relgti t | | 8 -q@ﬁi AYA beari ng
- of di fferﬁfo\g%éa%é*%}ednﬁg%o t éeeq{caér gr;beﬁt) xﬁﬁ{ﬁ c?hszlr% | pa\éﬁttllcéu l;i:nga;/ novi ng

'y
the at | eXdggste fdialif mamprifing i dnxgeh ddeald daden & pearing of

in the course of the further approach of the load carrier
to the target field of which at first only a supposition
exists, a sufficient amount of verification possibilities
is available such that the target path correction becomes
very reliable.

The optoelectronic observation systems which due to their
prices and their resolution capacities are of interest, are
limited with respect to the size of their image field.

o Therefore, it is taken into consideration that the target
field observation is carried out by means of at least one
elementary observation device which is disposed on the load
carrier and which at a particular point of time is able to
only observe one area element at a time and which with
regpect to time successively takes a bearing of different
area elements of the target field. As already stated above
with respect to the laser beam observation means the image
field detected can be increased by moving the at least one
elementary observation device relative to the load carrier
in order to successively take a bearing of different area
elements of the target field, and in particular by moving
the at least one elementary observation device successively
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22 al ong such tracks parallel to each other. In particular in this case a
"scan" is neant. Wile until now one has started fromthe assunption that
when using an el enentary observation device, i.e. an observation device
which statically conprises only a small inmage el enent, a novenent of the

el enentary observation device realtive 2% the carrier thereof, i.e. in the
case of the_present_ exanple relative to the |oad carrier, has to be carried
out, nOMltﬁéOBBS§P5P|FF?CHQSPB§éAlFé05§n?§§b Pﬁé?rtaﬁpngaﬁtbéaﬁaﬁgléﬁ
different ghea eheseat sgsekntthest aedat .field by the el enentary observation
device in a tinmely succession is carried out by the horizontal approaching
novenment of the load carrier to the target field. Further it is possible

t hat taki nghalbeancnd nbwdbhéehastsaaeaealﬁwemtshefabbﬁmpaﬁgﬁtthbﬁ|d by the

I t d d t b
cwi ngi ng. MegeRe P Ehlr dpn 8 YpEEntacl, PRPL-SHEIBRCUBRIER. OF Predphct that in
t he courseObSegpﬁtoenhdﬂglcheWhacgestatheal@adcoaprnse3|sniybpesmedlto
vi brations;yg eiEﬁeH?”EthbQEﬁghEtSEyFﬂéfgigmﬁﬁﬁﬁgyngbkgﬁvgﬁﬁBhpa'

coi nci dence e respective target en a“ bear
it can aIs@eBécﬁakéﬁthVG §@n§h§e¢§¥¢éﬁrtﬁbﬁr§9€h #i-BF aiRok eoﬁaﬁﬁeofoad

carrier whigl ga8sbatUsREmplE ﬂbmhﬁﬂvéVEb ahgrgahdaaaﬁrﬁégldh&bthotba
el enentary obsergatlon deV|c§ﬁcan Bggnera osel %nple W th

a det er mi nBAFERAKRBIN PPEGLBRCHOPRL éFYt%a?h FERy rSF Pé?@ at

convent i onehksagnai bgarkngt bér differtatgekrehi elldmehssr w8t the eamgee carried
out by a g of t et-field observatio ers _which xanple, are
ar&gnged o%l?ﬁg %gagﬁg }e@?ngagy 8 SSangéﬁanaﬁV&ﬁecéﬂ Be %Pgﬁycally
arranged osuttesbdad tar cagriedheuti by bhet herpeontah apprhachingre fiel d,
whi ch porth&@gﬁéﬂtbgdeBSCESQd'8a?¥§%¥ EB'Ehe ? pgﬁogiéﬂdbeFﬂ§£ﬁ%¥‘”6d by

t he nunber stribution o e targ servati on nenbers
whi ch agai ht ate epegihiar fhabskrkangon bearlng of different area

elements of the target field by the elementary observation
device in timely succession is carried out by swinging
movements of the load carrier. This is based on the fact
that in the course of approaching the target, the load
carrier is subjected to vibrations until the moment
immediately before reaching the vertical coincidence with
the respective target field taken a bearing of. However, it
can also be taken into consideration that such vibrations
of the load carrier which can be used for wiping over a

\/ great area field with the elementary observation device can
be generated purposely, for example with a determined and
known frequency in order to thereby simulate a conventional

scanning.

Further, the target field observation can be carried out by
a group of target field observation members which, for
example, are arranged on the load carrier over an area and
which can be statically arranged on the load carrier. The
size of the portion of the entire field, which portion can
be detected in every point of time, can be determined by
the number and the distribution of the target field
observation members which again are elementary observation
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23 devices, i.e. which are suitable to individually observe only a small
image field elenent. In order to | ower the costs of the observation device
on the basis of running tinme measurenents by neans of | aser beam
transmtter/|l aser beamreceiver conbinations it is possible to carry out
the target field observation by neans &3 a | aser beamtransnmitter/| aser
beam recei yer, conbi pation, the | aser beam source _of which enmits a |aser
beam i n t RSV $@R1 i brSof WAighupEe| BYibabiackesindividual hyigelisesreect i on

mrrors whoghy ag eshaTressaye! yievatehahbgefrom a transmission state to a
reflection state. In this case, an enornously reduced nunber of |aser beam

transmtters and | aser beamreceivers is sufficient. In particular with the
target fielndd obdervadi bowby tkansostsaoseahehobssevarioni Gevlse eassi bl e

that aft | . t f t ed_ pof . bel [ t
the targe e arirFE 4R Yulni 85 HERS nERRur ANACS Y IPERE PP 18585 eans of
the tar getbdam| transpiveer bhasée beamrogeebver heonbigetiénel it obser vation
i's reduced,gid; phe ESSJ%LP}*?] £2PRE wl;géttbfeiéras%e;ﬁtﬁo&bﬁﬁra{ HEN 1S

[
enhanced correspondi ngly. 0i Ng SO asures can be, en inm a known
manner t ha®f Rirl3Re¥ needn deeangAi bier fbasey roam BeceheeTarget fiel d

observat i QiorihiEndt 560V e ke {886+ BedRNBOHRECHW &P Whille &SRiestdopagepa of the
target field observatlgn becpn1qg€;$al er._ There_exists the possibility
0

that the cFFect?dPofItFRCEHR Webhent of sSucreseHY by appl yi ng
a co_rL_e?:_titam‘ﬁaLm_a{@? d@fléﬂ@tif@dnm?asitrﬁrwhiéhp@tiimﬂ:@éséheéfyexi jstjst_thte i b
ossi bi l'i e rrection of.the approachi ng nov nt.is initiate

E upst anti a V%/t%ba}?i;% nffg‘?‘l‘ ya d'f%%ﬁl%@r%%l?%gg%%ﬁ? s%og? ’é?ﬂ%%“s%% e 25%t e Y
nmenber  of Itmé:hisma@ecam!leem@mhumwmtmmﬂmﬁIlaissé.mgoewbl e
carrier and4dind QA& A4 Taddlr Bl FoIFRrd s | bt NG GRD! © carrier

relative to t ng ca

In particular with the target field observation by means of
a search camera it is also possible that after the
discovery of at least one feature suspected of belonging to
the target field in an entire field containing the target
field by means of the target field observation the coverage
of the target field observation is reduced and the
resolution capacity of the target field observation is
enhanced correspondingly. In doing so measures can be taken
in a known manner that during the reduction of the coverage

\ of the target field observation the discovered feature
remains within the detection area of the target field
observation becoming smaller.

There exists the possibility that the correction of the
approaching movement is carried out by applying a
correction force to the load carrier. In particular there
exists the possibility that the correction of the
approaching movement is initiated by substantially
horizontally displacing the course of at least one cable
member of the lifting cable system running between the
lifting cable carrier and the load carrier in a region near
the lifting cable carrier relative to the lifting cable
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24 carrier. O course, the various possibilities are not only of interest
in the case that the approaching novenent is in a direction of the -
hori zontal path of nmovenent guiding the |oad carrier. However, additionally
it is possible that upon carrying out a horizontal appr- Cehy
moving the lifting cable carrier along2fwo paths of nove [

hori zontal plane, which paths are inclined with respect t

pref er abl & &ct&Hrgul arly inclined, the further approaching novenent is
corrected in the direction of both paths of novenent. Wth the target field
observati%r%fthe structural features of at a.rgqet field can be get ected. Such
st ruct ur aP% EFHESy |Fhe MRS §os8 195 &xf G hyY4 chute entry
or exit, fimtewemtplim tien demec st tiHee hpgprdduehingy meyrveensint g ciute entry
and exit, {. ti v R I S essany t si t. or .detect .a container
on | and, id{l is%ﬁtﬁ) 7t ﬁée%/ t|ohc§es s#%ﬁlezs%no%eaﬁniﬁa%ﬁ & fgﬁ(goslgeg‘feé}'tl 1J}1cd%1‘neqatttﬂees of the
r espect i vé-oesk garrfiest.d Howewsmr adidiftaragatlilat iidn iof pdesidley ithmtar ea on

| and. The . Ml f | &t Qs qh U1 0 conprise
a bl ack-\/\hu’l‘tpl‘?;ef{né:ia?%é&enn_ iggt?oaﬁquﬁﬂtcﬁga&o%tp% ner 1s #]g&%;eﬂcﬁer%:ogfed on | and
or on the"@¥dRdDfthe dHiffing fakdm Aarerisihiseng ftewipatds sifen deposit ed,

al | the cherdeleeit Sil @ HOEHSHULL §5life ! Rhilcd GRItHd @lrd iidk1Baidd cul ar the
corner nmetgl fittings of the alrea deposi t qicontalniaﬁﬁﬁar serve as

char act er PP T&§SRFHGSQ sash 'mﬁx% efliaﬁl i3 e Yy provided

w t h keyhdhnellimed,sltiies fulrtHerc apgiedtttthd aovenatiniizg dorfedta® urenent by
nmeans of ) | a rreb am { I %m't__tterltlh Sele tt)n%z%rm r%hei ver conbi nation. The
digtances tl}'egtwé‘enct &5e Sretal }“ipﬁl gs are aet5 hed by the contai ner

di mensi on. These di stances can be stored in the data processing as electric

refer enceﬂ%?’xu%giea'lgxfgg@nﬂ@% AR Ut WG RMBEFd ires
sl'y det ect

si mul t aneou
of a target field can be detected. Such structural features

in the case of a target field defined by a chute entry or
exit, for example, can be constituted by the corners of the
chute entry and exit, respectively. If it is necessary to
deposit or detect a container on land, it is further
possible to indicate characteristic features of the
respective target field by color differentiation of the
storing area on land. The term "color differentiation" here
should naturally also comprise a black-white
differentiation. If the container is to be deposited on

r land or on the deck of a ship on a container which already
has been deposited, all the characteristic singularities of
the target field, in particular the corner metal fittings
of the already deposited containers can serve as
characteristic singularities. These metal fittings are
normally provided with kevhole-like slots which can be used
for a running time measurement by means of a lasexr beam
transmitter/laser beam receiver combination. The distances
between these metal fittings are defined by the container
dimension. These distances can be stored in the data
processing as electric reference values and from case to
case the distance between two simultaneously detected
singularities can be electronically measured and can be



singularities can be electronically neasured and can be 25 conpared with
the stored dinension. In case a coincidence is found this is a verification
for the fact that both the singularities which at first had only been
determ ned on suspition correspond to the corner netal fittings of a

contai ner on which a further container2fs to be deposited in vertical

al i gnment. The acconpanyi ng draw ngs, expl ai n the invention by means of

enbodi nentCOMRAF&h ¥ ¥Ry ke shoxpd dimenginn. 13 @t efingidence

cont ai ner -ﬂsf%aaﬂiiumi afHid atsise iver fidd0ion dr the _fa&éf}/ﬁzr]é&%%ﬁhem%?f the
correction force generation . at a containe chis i ght -, adj ustably
suspended Sd't’?géﬁtar% 8P LR |3% t{’rﬁftcélﬁi %V‘V’@éfg?ﬁelﬁfge.tg mineh B a

porti on Assispite capparatespeant dralitie topifiay metval HE ittei rapdidff en of a
nunber of ¢ [l Q tect.o coording to
Fig. 3 inqﬁﬁﬁﬁﬁégﬁgﬁﬁ&ﬁFﬁﬁ%g%gﬂﬁﬁggégéﬁﬁg&#gg%gJgﬁﬁgééggﬁgﬁvﬁgglég

t hereto; Hmgvexticahmdsignmardlley as a |ifting cable carrier in
conbination with a spreader of a container which is suspended on the
lifting cable carrier via the lifting cabl e neans; Figs. 6a-6g show
schemes offAeh@CSATRNAHERG deaingf malain the thnentaiome kumsans afhd t he

novenment emddEsfritdd) edRiRersigitedd ve to the respective lifting cable
carriers; Fig. 7 shows a novenent and drive schenme of a cabl e course

i nfl uenci ng nenber; Fig. 8 shows the scheme of the displacenent of a
cabl e nentrerg.r al at i \whdws tdhe |ddidmyg afakl ecaraimr -deeaidigGidpatdtas

principle of novement, %f h%z%oolxqr

d Fig. 2 shows the scheme of the correction force
generation at a container which is height-
adjustably suspended on a trolley via a lifting
cable system;

Fig. 3 shows a portion A of the apparatus according to
Fig. 1 with the addition of a number of detector
means;

Fig. 4 shows the detector means according to Fig. 3 in
combination with data processing means
subsequently added thereto;

Fig. 5 shows a trolley as a lifting cable carrier in

' combination with a spreader of a container which
o~ is suspended on the lifting cable carrier via the

lifting cable means;

Figs. 6a-6g show schemes of the coupling of cable
members to lifting cable carriers and the
movement of these cable members relative to the
respective lifting cable carriers;

Fig. 7 shows a movement and drive scheme of a cable
course influencing member;

Fig. 8 shows the scheme of the displacement of a cable
member relative to the lifting cable carrier
according to the principle of movement of a polar
coordinate system;

Fig. 9 shows the application of the proposal of the
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coordi nate system Fig. 9 shows the application of the proposal of the
26 present invention on a crane apparatus at which the lifting cable is
connected to a hoi sting nmechani sm supported stationary on a bridge carrier
which [ifting cable continuously runs frombridge carrier end to bridge
carrier end via cable deviation rollers2®ef a lifting cable carrier
(trolley); Fig. 10 shows an enbodi nent of a trolley in which the

di spl acenent of the PXGFSENAPYENLIPGTe@ K38 hFPPAFRLANS @by ahdeh of a

cabl e passage eye whittle 19 fitdhigZ @abdlel ¥ sTevableeted &b e Hod sthiad rol | ey;

Fig. 11 shows a plan yiew of the schene of .,a container crane apparatus
according to Fig. 1 Mﬁdh%%ﬁﬁw;ﬁgpng &% FAA 108Rx ¥ CPoR P?lgﬁﬁtiated based

on a target field obserrierowhiehodd ftliag ecathleaconeinueasles rans

appr oxi mat e coi nci de ' e fiald.t Li.n f.. F.g. 12
shows the observatio%ggTM%&?g%%ef%?%ggg gbgaquﬁﬁggﬁg %% it gé%deg
transnmtter/| aser begmblecdevénrtiombirpdiless of ®hdifsdng ekbderunning tine

measur enment; Fig. 130ar§gggs(Egglggignvation of a target field singularity
by means of .a group of |aser beamtrfansmitter/laser beam receiver

combi nat i oB$9-aA8 Fi §hove ansgmhedimentepihaakroddryniint whichs hepeam
recei ver conbinati ondiaplagemebtUb® the ebbdef nabeenid thoked by B9 1 a
port installation is ,shown with a quay edge; th guay edge is déenoted by
10 and extends per peRIFIFPRE 'PHV%@§ tcPtt 8 Fﬁbi&rgﬁ?ﬁaggISN@.wﬁé§' es the
quay edge 10 a har bodislBogdzohealdgnmorrablieclredathive té thel yYirndlelfze ship
14 1s anch@&sq &9 th%hg%%yaegggnaQQeusoEOt%% E%%g%g of a container
et crane apparatus according to Fig. 1 in which the
target path correction is initiated based on a
target field observation before the load carrier
reaches an approximate coincidence with the
target field taken a bearing of;
FPig. 12 shows the observation of a target field area by
means of a laser beam transmitter/laser beam
receiver combination on the basis of a running
time measurement;
Fig. 13 shows the observation of a target field
singularity by means of a group of laser beam
transmitter/laser beam receiver combinations; and
N Fig. 14 shows a laser beam transmitter/laser beam
receiver combination having a plurality of

deflection mirrors.

In Fig. 1 a port installation is shown with a quay edge;
this quay edge is denoted by 10 and extends perpendicular
with respect to the drawing plane. Besides the quay edge 10
a harbor 12 can be seen in which a ship 14 is lying. The
ship 14 is anchored to the quay edge and is to be loaded
with containers. On the left side of the quay edge a
driving plane 15 of the port installation can be seen. On
this driving plane 15 rails 16 are disposed on which a
crane stand or crane tower 18 moves. The crane stand or
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with containers. On the left side of the quay eq%gmw |n que 15 of

the port installation can be seen. On.this drivi fs 16 are
di sposed on which a crane stand or crane tower 1 ane stand or
2 7 crane tower 18 carries a bridge carrier 20. rier

ext ends perpendicular with respect to ait above the shlp 14 On the brldge
carrier 20 a trolley 22 is novable in a |longitudinal direction of the
bri dge car F¥8Re2bOKFTr 4BnFRErMBEcRsPYIdgehearranspaPt Fhigebsidore trol | ey

al ong the @afri@rbnodgﬁtéﬁaélpérgena§cﬁi&QChedhb¥e§pé&ecEboanaaab%v%G
ext endi ng gﬁt d VIg%@OE |l ers and belng RiOVI ded with a drive.
The tracti §F§980ﬁﬁ55%36 £8 BnhETPLLeYng2caBl e carrier
22 at 30 smohabhatlnha noﬁgmngdﬁabnediaébtebnzaflshanbeddgéebakheeentlre
| engt h of e | 0,hy o] f ower
part of th%gtPg %Hgﬁlggbﬁégé%g Eg‘tﬁggle g nglX FPIEFBS #58& Edrrier
i s suspendadongathe| ehting babﬂgesyareme3220sasdefﬁadtedrbyea bei ng
ConSt'tUte@rg¥tgo§0cﬁﬁiée§658§€ ﬁ%ﬁ?dﬁge&ggnbgwg4deggaﬁ98n595iﬁggé 34

e an

there i s suspen a cont al ner e nov to a st Wi t hi
the ship 128 @ﬁdthelgalprqxldﬁé whEthyas8rivea Ebﬁtﬁrﬁ@tleac@ablﬁgzéhute can

be seen 'nthaEBvﬁnéiyrébhh&c@édC@Bt@h@el§f@@n?aeaﬁﬁeSE§EE§Qra§§V§tGaCh
ot her. The_ cont recei v ut e r entraﬁ40 constltutes

the target>poSP¢ oﬁﬁ?BrtPﬁei&gﬁ%ﬁ n%?biﬁ CFRELEENE |ﬁ§rm§Ke SVBEckBE
froma StaéﬂtﬁfeCDéhgtHEbﬁ Bhebyritigespacaier 34 by a&hkohgftaainhlt he crane

appar at us and was, np n1|eft t r'gg by _a veneni .of .the trolley 22
i n{o, the dS%Y?$%ﬂtsﬁ§mgh ?yar Rargu?#n B?hﬁgaﬁg€8ﬁeﬁ?£ﬁ%agére8 hg%@ been
t aken by alrﬁtxngpoahlagcannkenlaoloaﬂecanréeenisoéuspendedCVuanacabIe 26

that the |p ﬁﬁ%fﬁé %§£1§4s§gﬁ8ﬁ gto0 éP&rfééHaEQréiéﬂnﬁgﬂh Wi th the

cont ai ner urt her y respecti ve accel er a?I ons and
deceleratu@@m8t¢tuh@dtbﬁc§|eﬂ @abledzspreader, denoted by 34. On the

spreader 34 there is suspended a container 36 which is to
be moved to a stand within the ship 14. On the ship 14 the
entry 40 of a container receiving chute can be seen in
which a plurality of containers 36 can be stacked above
each other. The container receiving chute 42 with its upper
entry 40 constitutes the target position for the container
36. The container 36 was picked up from a stack of
containers 44 by the spreader 34 in the region of the crane
apparatus and was moved from left to right by a movement of
L the trolley 22 into the position shown in Fig. 1. During
this movement measures have been taken by a corresponding
control of the movement of the traction cable 26 that the
load carrier 34 comes into approximate alignment with the
container chute entry 40. Further, by respective
accelerations and decelerations of the traction cable 26
there have already been taken measures that no swinging
movements of the load carrier 34 occur parallel to the
drawing plane or that, in case such swinging movements have
already occurred, these swinging movements will
substantially be supressed. Thus, one has to start from the
assumption that the load carrier 34 with the container 36
is already approximately aligned with the target position,



| oad carrier dto the drawi ng plane or that, in case such
swi ngi ng nove dy occurred, these swi nging moverents wil |
substantial ly hus, one has to start fromthe assunption that
the load carrier 34 mnth the contai ner286 is already approxi mately aligned
with the target position, 28 i.e. the entry 40 of the contai ner

recei vi ngictut thacensiy #8 efbshancratrinerezesrivibgachuts. 4Penanér, the

| oad Caffiérséﬂsﬁhhhlhmﬁycegéa'B%fv§9raE§oﬁ90waowakag thel 0@ exagger at ed
manner, is still not in_éexact al |%énent wth ggcontalner chute entry 40

such t hat CREFLREr 34oMibbt LBE REVERREY 3F- tﬁé oY AP FéF-34 LR 3R

Pgrhzogtféxéggﬁﬁhtea ﬂéﬁﬁbk@'lbostﬂﬁlggaﬁﬂﬂﬂ pikage aléghmeassatiyhi n order

e to | ower rier t e_co a ner 36 t hout a
standstlthﬁtc?HEaéﬁﬁFy %BQSf hﬁycéﬂtﬁPmk Q@ﬁgtguﬁ eﬁtSOFHSC£EPPEr during
t he Iomermagemanesenf ther dohd tarEigr 24t he arhbreyoﬁZadndﬂMecbnpnge
carrier 20 |s | n n onR n Ie
il g RaFaLiPReteoeR" R EharELaRA R e A0BEEERTy R o2hallcB Bed

Thi s ||ftahgecao|éowenethe ioad cavwnarcaslUlahu#hszcgpﬁanaﬁar§6mnth

respect tg; Eflﬁuvgl gexnaﬁtﬂﬁ aet Eh@butwpa@r b%dtheeeeaea%efc anoall e

deviation ro e spreader 34 to a cable anchorin t 56, which

again i s #3uhnke tbetﬁet§e6|d§y12g the &8W3€A§BIV°H§m§€Entgﬁ§?° n the

spreader 34 a total of four of such lifting cable Iines 50 can be nounted,
on rol.l er 54. .The.devi ation roIIers

each of which, coo ergtes whg geV|a h
54 may belBrFafged 5Pet hEO 3 r RBr Sfbﬁlpg8t§ﬁ§aF§FI§ cdisfrtited
_Ffea?er 24. aﬁ?énlhegéasmannbronThéréhéspbnhyeshbwnba diinglesédd fthag
Il1lustration. of.a_si | t fficient.
It can beCRHLA LABE PReOEnbSr ugtaaoneobEt Bopten 37, ?%%B%‘a%?% ?Pne s on
a slide 5B;gmhlchThsssﬂndéabgycgbﬂdedlun fRerungl fxpmea cabde g

52 stationary with respect to the trolley 22 and rotatably

supported thereon over a cable deviation roller 54 on the

t here have aI§§ e n neasures that no sw nging novenents of the

spreader 34 to a cable anchoring point 56, which again is
mounted to the trolley 22. It can easily be seen that on
the spreader 34 a total of four of such lifting cable lines
50 can be mounted, each of which cooperates with a
deviation roller 54. The deviation rollers 54 may be
arranged at the four corners of a rectangularly constituted
spreaéer 34. For the description of the problem to be

\os discussed the illustration of a single lifting cable line
50 at the moment is sufficient. It can be seen that the
anchoring point 56 of the lifting cable line is on a slide
58, which is slideably guided on the trolley 22, i.e. on a
frame 22’ of the trolley, in a horizontal direction
parallel to the drawing plane. For the displacement of the
cable anchoring point 56 with the slide 58 there is
provided a hydraulic power device 60 such that, as shown in
Fig. 2 by a solid line and a chain dot line, the course of
the cable member 50’ of the lifting cable line 50 can be
varied. For the man skilled in the art of mechanical
engineering it is obvious that by displacing the cable
member 50 from the position shown with the solid line into



frame 22' of the trolley, in a horizontal direction parallel st ‘thﬂﬁn
pl ane. For the displacenent of the cable anchoring point 56 w aced
58 there is provided a hydraulic power device 60 such that, ajjﬂm ,!
Fig. 2 by a solid line and a chain dot line, the course of th

50" of the lifting cable line 50 can b&3%aried. For the man skilled in the
art of mechanical ,engineering it is obvious that_ by displacing the cable
menber 50' T8¢ RPEREIHBSFRPBR Yhbnthet ghake defi dinene varsatiopgimhe

posi tion stiewnediii bibheuahssngdaérhtog andathati BP tRikheaBIytibAr M is
gener at ed t:nd t hat this v riatign.in thﬁ,eaui l1h iug1a force,Kis

appl i ed t o-PReSFORETREI PR BATFR K 1Or70BALEE &P rERE| bPAPaFAFFLETt 34t he
drawi ng pl tmea showhzont&l gdiPebyidheparadiekK tbtthandtawihgrpbanseen t hat.

the magni tude ang t di i o] or a | nfl uenced he
course of novel?regxtl_%?gt hﬁee@t’ig%eé?}({;\? %énffué%ﬁeru’gghélée et‘ﬁ%?ntﬁéa£
magni t ude ‘dte thrgnbrede kaadpehesdbrechionapfietbé forcangl eafebe], i.e. of
the incli ' ecHEFAbET i LRI 09 30de gt e end of
t he di spl e%%ﬂ%%%?gyn‘c@g%d?t | ongl ?gq{‘%@%%%eﬂgegggtﬁﬁg%ﬁgtﬁg' c%ﬁr se of
noverrent ofa® hEUEkEReE BRcEeeR nEhpbi Hie seagmi thde oof skhe stexparKed to the

latter by dédisedyslranl the PRABEe dSFi €e 60ngTS B, resdl toftegan therefore be
not ed that.q%g%ge displgcenent of the cabl e anchoring@ ojnt,56 relative to
I

the |ifti mPCHPRETeR P r?h‘?.‘é?b%[%l‘a?m%rt%oih%tt%? $paiRg 23nd ke
magni t ude tdie téred fof ceh& dhspbecemért ntlhetdeof tadadht iviabey e sken that for

t he di spl t I nchorin ol nt, 56.ond rel atively.l ow nass
has to Ee%rﬁ%ga%r%yt%gtéﬁgeg%%%gn%%s&% etf\%rétt?%lll.‘n%% %r‘%ﬁ% aficg?%é?gnot be
movEd i n @aiat tT6 drkitlcecwhee chdl bupancthed i g ploe ntatiterf dvy gelmer ati ng t he

force K R} i 4050dr (Qevile doit can be seen that the force K
' 2

described wth reference to Fig. Wth respect to its

As a result it can therefore be noted that by the
displacement of the cable anchoring point 56 relative to
the lifting cable carrier, i.e. relative to the trolley
frame 22‘, the magnitude of the force K can be determined.
It can further be seen that for the displacement of the
cable anchoring point 56 only a relatively low mass has to
be moved and that the main mass of the trolley frame 22’
must not be moved in order to displace the cable anchoring
point 56 for generating the force K.

Referring again to Fig. 1 it can be seen that the force K
described with reference to Fig. 2 with respect to its
history of generation can be used as correction force in
order to bring the load carrier 34 and the container 36
carried by the load carrier into alignment relative to the
target position 40, which is determined by the entry of the
container receiving chute 42. It has to be considered that
the load carrier 34 in the point of time which is
illustrated in Fig. 1, has a descent velocity v, and
possibly a horizontal velocity v, and possibly an
acceleration in the direction of the arrow v, illustrating
the horizontal velocity. Further the fact must be



| oad carrier 34 and the container 36 carried by the load c

alignment relative to the target position 40, which is det

entry of the container receiving chute 42. It has to be co he
| oad carrier 34 in the p0|nt of tlne whfch is illustrated in Fig. 1, has a

descent Ve|OCIté %%a L@ﬁ a horizontal velocity [err] and
possi bl y SAPELEErEAathgh et F@EFFSH 3t eRe Rheofonkainegsssating t he
horizontahreeboebﬁblyFunbbebtéHetbaatwﬁhﬂlfb&ce w30 considered that the

| oad carrier 34 and the container 36 are possibly subjected to a wnd force
W As can be seen fromFig. 3 the container 36 with its |ower end in the
vertical #ereeni be sesest frbmsFaged3byhe dbntamnerAbsfwmﬂhthestab@e&
position d r [ ntainer. 36 is

of f set a|§§8 etég v Eﬁégg§a§QgQ§Egé@ag Eggg§9g§ gﬁ?FSHCEO by a
di stance AR. frpm EbgvéargﬁérEﬁééélQPaﬂélvande§uF§hﬁr Fhﬁrﬁouﬁand the mass M

and furthéérkhér'BQ'W@ﬁh'Eﬁeaeghﬁaﬁﬁék]3@f1§h8fE§QEeaﬁg egpa0 are
responsi bl e fgr the position which the I oad carrier 34 and the_container 36

occupy i nPRE &B@Eeoﬁxéﬁ ﬁnESFPE&Y@dtPuFPHeFaFSQErPﬁ@lééeﬂséorbVaﬁlve to

the targealgaaneeonx4omhefanavéOféeéteﬁaeafstaeet&émaésp@ﬁlthﬁn @pproachi ng

path is carrl d out.. These te V, t herefore are respons ble_for the
necessar y radhi T2 3RS JLt3%5h {§l§3ﬁ? éh?e&ﬁ? FHr e 329 chf accor di ng

to the neoﬁodhehoahlenmEmgerZSbaareorbepgaeébaéeﬁorftheepmamtsoho achi eve
that the i h e 'p 4 with its bottom
ally ﬁgg%ﬁ ﬁé FSQ%E% %% §ﬁé gg% g Bﬁg%g F %ﬁgpgoﬁpalner '
gﬁ%lVlngtbﬁuGéSanPﬁoan gngpprﬁgtednfﬁrgheg ihuehydgaqburspomeaadevece
shown in ELGene tﬁraaelﬁogmewena@e '§fdﬁ80&sﬁrgxt§8n Zfetﬁébksraeehorlng

p0|nt 56 can, be di splacéd by this_ hydraulic power device
position approachlng path is carried out. These state

history of generation can be used as correction force in ﬁﬁsﬁﬁ@eth%ﬁ%ﬂﬁkﬁa&eﬁe

values therefore are responsible for the necessary
magnitude and direction of the correction force K which
according to the method shown in Fig. 2 has to be generated
if one wants to achieve that the container when reaching
the level D of the ship 14 with its bottom actually meets
the target position and can be moved into the container
receiving chute without stopping.

In Fig. 3 the hydraulic power device shown in Fig. 2 is
I\ again shown and is denoted by 60. The cable anchoring point
56 can be displaced by this hydraulic power device 60.

In order to be able to determine the values Ah and Ax a
movable detector device 64 is mounted on the load carrier
34. This detector device 64 comprises a lager transmitter
66 and a laser beam receiver 68. The detector device 64 is
swingable about a fulcrum 70 upon which swinging movement
an angular variation « is imparted to the laser beam. The
angular position in Fig. 3 is shown by the angle a« and the
associated double rotation arrow. The detector 64
periodically or continuously swings in the direction of the
double rotation arrow a to and fro. The laser transmitter



In order to be able to determne the values Ah and Ax a novag|e&,def.ecl or
device 64 is nounted on the load carrier 34. This detector deywg#i s Replaced
conprises a laser transnmitter 66 and a | aser beam receiver 68rlmH &”IM I
device 64 is sw ngabl e about a fulcrum 70 upon whi ch sw ngi ng

angul ar variation [err] is inparted to3the | aser beam The angul ar position

in Fig. 3 s _shawn, the angle [err] and the associ ated_double rotation
arrow. Th&®JEEEIC céﬁiué'erel“l}%isca]ﬁsfllop SR YRSRH A€ in the direction
of the douklfdecatiaim em ateOwHigy fdrd eetied Vg byl hid astiert & Tivdrer

Thi s Sheet.,Has _Been . | aced 31 66 periodically emts |aser pul ses which upon
the refl etgtsi‘ofl‘rno%‘?\lﬁe “%a%'lnp?rarlél &S \?&?—"@371:[ %’é’ﬁ%&é’iﬂ taeé"eix}\‘;‘é"tmé’@ In this
manner i ntdaeh mesguiramepds idamipea carmied gt iwhe aleasmnamentt ie@n be carri ed
out which Qi At I eR, e r | h. Preferably
the hei gh{nre%% I's g???%&%%%&m n%%ﬁgéa%ds%%%ﬁ%g%et he | aser
beam j ust hgdghss My ds dedeaggaest byha avmndinge it igieu measwmepeny., When poi nt

of tinme C%ﬁebﬁa@%&eb@aﬂﬁg u:é\ﬁe%%sfeécbvtéiatth@ dddjes oEOit'?ltengélttia'I?le%

substantial el on%atlon 0 measured running i me can be detected. Wen

the runni RFUEEMETEEYEQsudd s ROIRE B Fimer cEmndeateksrerngd, v dhieon of

the runni fgcti gRaitn sthehdenpoiet F elimegal istbsthantialr nbng thioRe J¥ccurs,

t he det ectc$r 64 _kno that it is measur'&)ng t he runni % glgtt at the correct

| ocat i on. “Tfe TEAPHEIES FARGRG; frdMre Gt PR de5FGET ol e RS asy

manner bytamdetiec measaredy ian tdlecpointi ofl tdme a¢ shishquentiniazdded to the
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relations the hei gh h can bé Calculated fromthe I ength of the running
path and galculation of the height Ah can be carried out in an easy

manner by a detector or by an electronical device
subsequently added to the detector 64. The running time
which is necessary for the laser beam on its way to and its
way fro between the detector device 64 and the edge of the
container chute entry 40 is known. Therefrom the running
path of the laser beam can be determined and by an easy
application of trigonometrical relations the height Ah can
be calculated from the length of the running path and a
respective value o of the angular setting of the detector
s device 64. In a similar manner the value Ax can be
calculated. In Fig. 4 the detector device 64 and an angle
pickup 72 can again be seen. In a measuring member 74,
which is subsequently added to the detector 64, the running
time 6T of the laser beam, and therefore a measure for the
running path of the laser beam to the edge of the container
chute entry 40 is calculated; in the measuring member 74
the magnitude of the angle o is prepared. The measuring
members 74 and 76 both are connected to récalculation
members 78 and 80 in which signals corresponding to the
values Ax and Ah are formed. The recalculation member 80 is
connected to a differentiator 82, in which the variation of
the height ah, i.e. the value dh/dt, is caluclated which
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garrier 34 and the con alners 36 is determined from these
cable forces which mass depends on the load of the
container 36. In a length measuring device 92 the position
of the cable anchoring point 56 in a longitudinal direction
of the trolley frame 22’ is determined while in a cable
length measuring device 94 coupled to the cable drum 52 the
height distance h of the trolley frame 22’ to the load
carrier 34 is determined. A recalculation device 96 is
associated with the measuring devices 92 and 94, in which
recalculation device the respective angle § can be

determined.

In a computer assembly 98 the correction force necessary
for carrying out a correction of the target path of the
load carrier 34 in the position as shown in Fig. 3 is
calculated which force is necessary to reach the target
position 40, i.e. is necessary that the containers 36 can
enter the container receiving chute 42. This force is
calculated as a function of time as shown by a diagram in a
computer assembly 98. For calculating the correction force
K as a function of time the values Ax, Ah, dx/dt, d,x/dt?,
dh/dt, M and g are used at any rate. A signal from a wind
determining unit 100 can be supplied to the computer
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to the cable
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deternined. A recal cul ation device 96 i s associated with theyy ' Replaced
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a functi orafrddiiteon Sfarde K adech | fursct beral ofil admeon unit 104 which path has
to be carried out by the hydraulic power device 60 for displacing the cable

ar%goring point 56, in order to generate the correction force K(t). The
abd¥e- r ef dHerddy cltisedrépulrttion methperas i arfweet ben reheaire im t he

course of Ihe filder: ARPraach Ql1ddferd At 104 which path has to be
carried out by the hydraulic power device 60 for displacing
the cable anchoring point 56, in order to generate the
correction force K{t).

The above-referenced closed loop control operation can be
repeated in the course of the further approach of the load
carrier 34 to the target position 40 several times.

At any rate when the crane chassis 18 too moves along the
rails 16 according to Fig. 1, it is advantageous to

gy additionally carry out the above-referenced closed loop
control operation for the execution of the target path
corrections of the load carrier 34 in a direction
perpendicular with respect to the drawing plane in Fig. 1.

Determining the mass M is not stringent insofar as only the
power device 60 is able to forcedly generate a regulating
path course s(t) necessary for correcting the position of
the load carrier 34 even with the highest occurring values
of the mass. This is due to the fact that the regulating
path course s(t) is independent from the respective mass.
In case the mass is high also the cable force is
correspondingly high. The correction force K acting on the
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Further both slides 58 are interconnected by a gear rack

61. The gear rack 61 is in engagement with a driving pinion

63 which is driven by an engine 65. The engine 65 is

controlled by the recalculation unit 104 according to Fig.

4. In this manner, both cable anchoring points 56 can be

simultaneously displaced for generating the correction

force K(t). Thereby cable courses of the cable members 50’

of both 1lifting cable lines 50 of the lifting cable system

32 are simultaneously displaced. A displacement of the

cable anchoring points 56 to the left leads to a correction

s force acting on the load carrier 34 in a leftward
direction, while a displacement of the cable anchoring
points 56 to the right leads to a correction force directed

in a rightward direction.

In Fig. 5 the container 36 and the load carrier 34 have to

be imagined such that they have a long longitudinal axis u

perpendicular with respect to the drawing plane in Fig. 5,

a short horizontal transverse axis v parallel with respect

to the drawing plane in Fig. 5 and a height axis w passing

through the geometric center of the load carrxier 34 and the
container 36. The short transverse axis v extends parallel

to the longitudinal direction of the bridge carrier 20,



force K(t). Thereby cable courses of the cable nmenbers 50' of both lifting
cable lines 50 of the lifting cable system 32 are simnmultaneously displaced.
A di spl acenent of the cable anchoring points 56 to the left leads to a
correction force acting on the load carrier 34 in a leftward direction,
while a displacenent of the cable anch®?ing points 56 to the right leads to
a correction_force directed in a rightward direction. In FI%W-S t he

cont ai ner W88 1gnfhend msh @& U extendsja thepdimestilnad ofudkhe railishey

have a | ong b@ngHeudrade FHas:gd spamspendi cul ar with respect to the draw ng
plane in Fig. 5, a short horizontal transverse axis v parallel wth respect
to the drawing plane in Fig. 5 and a height axis w passing through the
geonet ri c Imenher aofranigenentd acaorddng34cafdgt.he dentiai mearied Hemshort

transver SEnd' %fgun%)&&%g%%\ﬁ%ac{ %[ & “&1%%1:1%?19 'otf“%%a'lo%g&%% 31%1‘“ the

bridge carrier axis u éext rection of
the rail saxdsofs eld sp@asedc Faon §h38 1llfrt1tnlge cablgnddmest 58ctmadi ng to Fig.

5it is st.eaptﬁ@_xf rl‘&'f‘ttlzﬁs %}@g@o flrlg% E % tfnpt o 'Tt%n‘é' Lot 'a%aefgefdh%uch

| ongi t udi nal axi's cable It nes™0 two further

lifting chbrE B heFads Otfh|f§uIF A&f&rl@gaﬁaaﬂge&%l@@h igh grrangsca@tofteour
lifting cablBelisN@F iaS x%l’c"t&%@@.@ dh Ghaigerieuted m&nheet deghen the

di stributed nner__bet e troIIe 22 and rr|er 34 Al

t hese IlfFFﬁgﬁ@XbP@ Ppgg§%§0 §€e&48|ﬁéﬁt§ §Géﬁ9f 9, % ct i on

;orce in uhﬁediSeChm@ndd%pﬂb@eﬁh@ﬁhuﬂt&ﬁ&m&s&y a&ESavc@mdehhékxﬁore in the
I rectioncof the br dg carrler | t carrier

34. In F|§°r€ ?y SO0 e seen %ht @Q%%E%%r%% %% die

a-can ich again as a
i } i ng cabbeef@melem.thbeduK@bte?ncgﬁptmsebradGﬁobﬁeydﬁﬂaﬂ@ d® &chavi ng
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the troll for a total of two lifting cable |lines 50a of the
ki nd

In Fig. 6a a trolley 22a can be seen which again is
embodied as a lifting cable carrier. The trolley comprises
a trolley frame 22’a having running wheels 24a for movement
along a bridge carrier not shown here. On the trolley frame
22’a for a total of two lifting cable lines 50a of the kind
of the lifting cable line 50 illustrated in Fig. 2 one
respective lifting cable drum 52a and one respective cable
anchoring point 56a is shown. It can be seen that by the
displacement of both cable anchoring points 56a in the

s direction of the transverse axis v a correction force K
parallel to the transverse axis v can be generated.

In Fig. 6b for the same embodiment of a lifting cable
carrier, i.e. a trolley, it is shown that by displacement
of the cable anchoring point 56a in two horizontal
directions perpendicular with respect to each other and
parallel to the longitudinal axis u and to the transverse
axis v a resulting correction force K can be generated
which is inclined both with respect to the longitudinal
axis u and to the transverse axis v. This correction force
can therefore in the illustration according to Fig. 3
gsimultaneously generate a correction movement in the
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of the lifting cable line 50 illustrated in Fig. Zhnlmwﬂﬁs ﬁmdlftln
cabl e drum 52a and one respective cable anchorlng omn I t
can be seen that by the displacenent of both cable ts 56a in
the direction of the transverse axis v a correctlon orce par lel to the
transverse axis v can be generated. Ir1$ﬁg 6b for the same enbodi ment of a
lifting gle carrier, i.e__a_trol]ey I s shown that by displacenent of
t he cable HERGF LAY ﬁoPﬁFa%éﬁllWthorﬁ§PP§5nFﬁltB?r@EPWéﬁg péapendi cul ar

wi th respeshdyoresnhththairaadipar ¢l pekpbadibaihengitHdirBdpeaki soutfBd tO
t he transvgrse axi s v a resulting correction force K can be generated which

Is incline %3%ﬂng A= Fespect to the longitudinal axis u and to the
transverse axis v. This correction force can therefore in the illustration
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axis.

In Fig. 6d a lifting cable carrier with a total of four
lifting cable lines 50b is shown wherein only the cable
anchoring points 56b of two such lifting cable lines 50b
are displaceable in the direction of the transverse axis v.
Additionally it is possible to also provide the cable
anchoring points of the right lifting cable lines 50b in a
displaceable manner in the direction of the transverse axis
v.

In Fig. 6e for a lifting cable carrier 22b, as already
shown in Fig. 6d, it is shown that the cable anchoring
points 56b of all the four lifting cable lines 50b can
simultaneously be displaced both in the direction of the
longitudinal axis u and in the direction of the transverse
axis v, again leading to an inclined correction force K
which with reference to the illustration of Fig. 3 can
cause a correction both in the direction of the axis x and

the direction of the axis y.

In Fig. 6f it is suggested that the cable anchoring points
56c of all the four lifting cable lines 50c¢ can be arranged



Additionally it is possible to also provide the cable ancharin 0|nt§ of
the right lifting cable lines 50b in a displaceable t Has B ‘fection
of the transverse axis v. In Fig. 6e for a lifting ca ﬂ u , as
already shown in Fig. 6d, it is shown that the cable s 56b

of all the four lifting cable lines 5087an sinultaneously be displaced

both in the direction of the Iongitudinal axis u and in the direction of
the transVds® GXEOR SuhEFaAMe o} Pagseehakhahcal hebhe orrlele i amchoréngK
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lifting cabitetnmedsatt®ctcame bel2¢r anged 37 on a comon subframe 110c
such that all the cable anchoring points 56¢c can commonly be shifted in a
direction of the longitudinal axis u by neans of the subfranme 110c on an

i nt er medi &he finrernd@tatdhErame eXhaali B$ edisphecddldbe | in dilsel aceabl e in the
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SUper post (5 o e Thesdl o acoiasydrl 4 fn e IR Fey el

i ntermedi &% 91 a_mrw%mfs}%mmq/ e réitspaceneries of @h@.smhf:yame

di rection cae %&Q\S\Er@&@%n&é‘rrﬁé&.ﬂ'@%’fiﬁé\tlm%ﬂéﬁ@léﬂbﬁb9 6g, which
corresponds to the eg?odlnent ac ordln g a torque about _the

hei ght axi®LWIL %\fé?’i%n‘?% Fneratedst two
di agonal | y opposed cabl e anchoring p0|nts 56b Accordlng to Fig. 7

|nd|V|duaI tfor l4e are displac al o 116e of the trolley
me 22' & y r%aeh lr?f?%s%%%??%%%% Wi 1@%’6&1 GOTPPE ‘g‘?form
11 a sl itge tﬂﬁﬂembodhwmmmhgg m;arElg)f 6dj |3 tI@Rpe Iarbmlm stimanner
the respegidhicabl £ APV A% AU RPGdsns of opposing movements
of at least two diagonally opposed cable anchoring points
56b.

According to Fig. 7 individual platforms 1l1l4e are
displaceable along rails 116e of the trolley frame 22’e by
means of a respective power device 118e. On each platform
ll4e a slide 120e is displaceable by means of rails 122e.
In this manner the respective cable anchoring point S6e is
displaceable in both directions, i.e. in the direction of
the longitudinal axis u and in the direction of the

Y transverse axis v. For the displacement of the platform
ll4e relative to the trolley frame 22’e the power device
118e is provided while for the displacement of the slide
120e relative to the platform li4e along the rails 122e a
power device 124e is provided. The power devices for all
the four lifting cable lines 115e are operable independent
of each other. This leads to the possibility that for
generating translatory correction forces of the load
carrier 22e the cable anchoring points 56e of all lifting
cable lines 50e are moved parallel and simultaneously to
each other in arbitrary directions. This further leads to
the possibility of moving the cable anchoring points 56b
such that a correction torque T in the clockwise direction
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correctioh torques can enerate I S “manner .
of the turntables 130f and by a simultaneous movement of

the cable anchoring points 56f along the radially extending
guide rails 136f even in this embodiment correction forces
in arbitrary translatory correction directions can be
generated. Further, correction torques can be generated in
this manner.

In Fig. 9 the trolley 22g again is displaceable along the
runway of the bridge carrier 20g by means of wheels 24g of
the trolley frame 22'g thereof. On the trolley frame 22’'g

\/ again a load carrier 34g is suspended by a lifting cable
gystem 32g of which a lifting cable line 50g is shown. The
lifting cable line 50g again comprises, as is the case with
Fig. 2, cable members 50’g und 50"g. The lifting cable line
50g is constituted 'y a cable which is guided about
deviating rollers 140g on the trolley frame 22’g. This
cable is denoted by 142g and runs over the entire length of
the bridge carrier 20g from the fixing point 120g at one
end of the bridge carrier 22g to the cable drum 146g at the
other end of the bridge carrier 20g. By winding the cable
line 142g onto the cable drum 146g, the load carrier 134g
can be lifted, by winding the cable line 142g off the cable
drum 146g, the load carrier 134g can be lowered.



In Fig. 9 the trolley 22g again is displacealle, al ng11 L he rupvay of the
bridge carrier 20g by neans of wheels 24g of - it me 22'g
thereof. On the trolley frame 22'g again a lo #ﬂm i s suspended by
alifting cable system 32g of which a lifting [ i's shown. The
lifting cable line 50g again conprises3%s is the case with Fig. 2, cable
menbers 50'g und 50"g. The lifting cable line 50g is constituted by a cable
which is dlihfele@al%%uge%wh@mnvgol ¥ k409409 adjuslakble| irytheane 22' g.

Thi s cabl 631 fe &le1Of €8f biyhd 438uIsTEl hekls SVEswi Iesgntiude +RAPtIN &5 the bridge

carrier 20g fromthe fixin oi nt. 120g at_one end of the bridge carrier 22g
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t he enbodicgrg[g%%pﬁ%é éf ‘E?S{c%t%%tsg?‘glgn}rg TH S écég%g%e grége%%%lon force K
can be gerdgiaindyreblerecl49siconstposted| ¢aplal¢ourRe|ifting cable

lines 500 Q0 MORCiRS WRLED 48 B0 tHe Refloo@indlt s dese@bledeybate Ny
roll er 140g constjtutes a cable course influencin ile in the

unj t
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consti t ut echdhoBin@nsddfit ng point. In Fig. 10 a further enbodiment of a
cabl e course influencing unit is illustrated. In this enbodi nent both the

caﬁ%p anchoring point 56h and the lifting cable drum 52h are stationary
ar Fdnged am tisg t rod | @ yfhreher 2&hiod Hngrats saf)ea egablld Odoussassoci ated with

o oup-of B et ot A TEERGR BlEGd T o Tormed on @ stide 152 by @

In this embodiment both the cable anchoring point 56h and
the lifting cable drum 52h are stationary arranged on the
trolley frame 22’h. A passage eye 150h is associated with
the cable member 50’'h. This passage eye 150h is formed on a
slide 152h by a group of cable rollers 154h. The slide 150h
is shiftable on rails 156h of a platform 158h by means of a
hydraulic positioning cylinder 160h in the direction of the
longitudinal axis u of the associated load carrier. On the
other hand, the platform 158h is adjustable by means of a
&J' hydraulical positioning cylinder 162h relative to a rack

164h in the direction of the short transverse axis v; the
rack 164a is fixedly mounted to the trolley frame 22'h. In
this manner it is possible to displace the cable course of
the cable members 50'h at the level of the cable guiding
eye 150h in the direction of the longitudinal axis u and/or
in the direction of the transverse axis v. This is
obviously possible for all the lifting cable lines 50h
provided. Therefore, even with this embodiment correction
forces can be applied to the associated load carrier. In
case only translatory correction forces are to be
generated, the cable passage eyes 150h of all the lifting
cable lines 50h can be connected with each other for a



I's shiftabl.e of a platform 158h by neans of a hydraulic
pOSitiOniELlsshe }&QB&ER zﬁgin the direction of the IongitudinaY axis u of

t he associ%t I H ta er. On the other hand, the platform 158h is

adj ust abl e hydr aul i cal positioning cylinder 162h relative to
a rack 164h in the direction of the shd@ transverse axis v; the rack 164a
is fixedly nounted to the trolley frame, 22'h,. In this manner it is possible

to di spl ac¥VHRR BB EMeRLr R he (ferechien refeeth 5a%es 4 3@ YevER of the
cabl e gui dide eySrA&Ohion theqeés eghdwn ﬂfletlli@ltjlﬁ)@%ii@liﬁ‘aé.réxté e and/ or

in the directio t he fransver I S. obvi ous| 0 bl e for
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In case o en cabl e
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each ot hertﬁmshatOmOcQWMVms|¢P¢t¢rérld¢¢iémmo¢9mu%t¢bfaués u and
v. In Caseagcfrﬁ@féh@nai% %%%ﬂsi%?ﬁ'%ré&:ﬁoﬂv B6Ecd® Bgagenerated,

it is possible to 1 ndependently nmove the cabl e passage eyes 150h rel ative
to the trcﬁ‘i"@iﬁc’f'ti‘m t??r%u%%c‘l’ial?ih? IRRJFUr Y- to the correction requirement
sel ectively translatory correction forces or correction torques about the
hei ght axi m/or ti nsl I€F¥ correction fprces_ and c rection iorques can
be gener at ﬁ N9 (I ALY 1144 %ﬁi #Fpl an vi ew
whi ch car r-\irﬂwoﬂmdiie c@nsierutmi loen dcausadigetted rawdsaméxagedmmea as shown
in Fig. 1. C c r 34i is
suspended E'b%:L %‘llrli%é%:a e&g{)/ eJ(r?r&ili ﬁnoé 2% &9 %ojifgtg?)o d)i:é’ﬁi?o t he

| i 7Fi ng caci:ﬂm’wistm 3gain Rgload . caﬁsrmmi I’il$:l gusperded nby %ont ai ner 36
may be coupl iAo Ld1d éﬁstgﬁfijriﬁét%oﬁﬂ'ﬁuﬁ%ﬂé@ﬁoﬁ@ﬂhgsté%ﬂé i nserted

into a container recel vi ng , Fp exit” of which is denoted by
lifting cable system 32 of Fig. 1 As shown in Fig. 1

again a container 36 may be coupled to the load carrier 34.
This container now is to be inserted into a container
receiving chute 42i, the upper exit of which is denoted by
40i. The upper exit 40i according to Fig. 11 is defined by
corner angles 150i approximately corresponding to the
contour of the load carrier 34i. The lifting cable carrier
221 runs along a bridge carrier 20i in a similar manner as
shown in Fig. 1, wherein the bridge carrier 20i may be
movable along rails 161 similar to Fig. 1.

Now it should be supposed that the load carrier 341
suspended on the lifting cable carrier 22i by means of a
1lifting cable system is to be lowered into the chute 42i of
a ship with or without container, and if possible in such a
manner that upon passing through the chute exit 40i no
stopping of the load carrier 34i is necessary. The chute

. exit 40i therefore has to be reached accurately.

On the load carrier 34i detector units 64i are arranged, as
is the case in Fig. 1, which units are meant and arranged
for detecting the corner angle 150i and then for delivering
correction forces corresponding to the correction force K



The lifting cable carrier 22i runs along a br inasimlar
manner as shown in Fig. 1, wherein the bridge y be novabl e
along rails 16i simlar to Fig. 1. Now4l should be supposed that the |oad
carrier 34j suspended on the lifting cable carrier 22i by nmeans of a
lifting cab? FxYstemVYRIeH, pePPRvRFetng neRt e hehe ntead 4oarpien 3hip with or
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t hrough the chq% .exit 40i no stopping of the load carrier 34i is
necessary.eﬁ*ﬁa te exit 40i therefore has to be reached accurately. On
the load carrier 34i detector units 64i are arranged, as is the case in
Fig. 1, | ' e, DB g 3o, &r . £ Or ti 0 angl e
150i and%% tjf'ﬂc])ér}%e TVer] ngé%orregt%%gf%}% stggéféép%%d%ﬁn% ?%fgﬁég
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carrier 3'-fgg§¥ght c{d [ b L | &fjvey ute
exit 40i .ﬁ_fet_ there e.%ﬁﬁe%éfﬂg%{%c%%?%ﬁ%ét%?ﬁ.%%y&éeo?%?ﬁﬁg cabl e
carrier 2MithiRsthe ohteideobr YiRECR 9F | detOOFOT uhes ff4bethoh Bhreker ow
151i and ifpiidie sOUSseied EBabtioby Yasntd sl tng hend | ekaverlumgion of

etector upits . ere, fur e _assune contro n e
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and 28 ai rBégandkasirebniny enchserely lees 4hkesdwibedn claaisen twtatchhe | oad
carrier 34, cones. .appr.oxi y.lnto regi . | I,

i e. in thcea‘%ée%i%}h&gf%%gf%%%e?é%%ﬁ% h%(i TS gé%‘gglc‘hﬂn%% u;rljég’ ?'ﬁ@g
f ol¥owi ng reezison ef arize poasget efialdob@iol iof. the the vesgien 6 the _
accor danceudd A AdUere FEEOCAS!ALE dduldl OBhe 161 Todflig 1 NF ! uenci ng
the driving™movenent of the drive nmeans

measures are possible:

40i . The upper exit 40i according to Fig. 1lqjsgf f'n&% cor ner angl es
150i approximately corresponding to the cont o1mﬂ E@ﬂ'ﬁ “Carrier 34i.
[ [

a control of the drives 28, 26 in accordance with an
address associated to the target field 40i;

influencing the driving movement of the drive means
28, 26 in accordance with detected vibrations of the
load carrier 341 suspended on the lifting cable
carrier 22i.

It should further be supposed that the aiming measures
which already have been initiated with respect to the

N target field 40i are not sufficient in order to reach this
target field with a sufficient accuracy and in order to
move the load carrier 34i in an uninterrupted movement into
the container receiving chute 42i. Therefore, correction
measures are necessary, for example such correction
measures as shown in Figs. 1-10 and as described in the
corresponding part of the description.

The detector units 64i again can be detector units of the
kind of the detector unit 64 shown in Fig. 1. Independent
of the fact which kind of detector unit is used, it has to
be expected that these detector units cannot detect the
entire field of movement within which the load carrier 34



that the aim ng nmeasures which al ready have been |n|t pect to
the target field 40i are not sufficient in order to r et field
with a sufficient accuracy and in orde?Z o nove the load carrier 34i in an
uninterrupted novenent ipto the container receiving chute 42i. Therefore,

correct i oMFERRurES BRECHELERE A1R thecasanpf cthe Presercexymoheasur es as

shown in Rilgsy rﬁa}l%@@cb@SaHBéthcb betslséPvé h@u@%ﬁ@ﬁﬁ@@hﬁﬂa@@réf%héhe
descri ptlogt The detector i ts.64] aga| n can b ctor. units of the kind
of the detTFBIRAUNTYCHH %‘?1 H B 11 ndiHh t % THEE? 2X1%hi ch ki nd
of det ect dtharrgaf iomisehie ¢contmbngn mmmmgémscbdmtdam«t@r units
cannot det d entire field of novenment within which the |oad carrier 34
42 noves. In parficular in the case of the present exanple they may not be
able to observe the entire surface of the ship in every point of tinme, i.e.

nei ther the chytéBXi in teE eQbusis 5@%@%@%&&&&@%@5 somewhat

above the deck. 1t _1s only in the course_ of r oachnent a | oad

carrier 342%GehSH B n"rl?%/ ROl 2L 13 é}%lrgﬁ)"r @aejc‘hﬁ%l efétc@é*é%r di ng
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ey can et ec e COor J or 1 S_1 I S necessary a
the det ectTMEMALe @RS ’Jr}el IVe‘FQkE %?Yf%s‘??‘?%‘ﬁ%o&é%o‘?fér?% cor ner

angl es 15(hng11en5tmh.t e e tsmmllrt hies anstpcxsmlaé.im:tytﬁ:matr it detector units

64i prece £ct r have
the cor negh{(}%g gﬁe Jall%(%aéh‘p ecej]:lttl';l ﬁg E%} Vi SI on ?1 tﬁé h%\greg? eached
theé=line mleSAdcﬁﬂm r@stzﬁa_echethmrﬁ_h@md Hee cmmczmd drhadt thfe t ar get
field 401 BeHhgAaS Ot s o USRPEERY in Fig. 11 in the

direction of the arrow 151i already have the corner angles

28, 26 in accordance with detected vibrations of the ad carri
suspended on the lifting cable carrier 22i. It shoulf ‘S%W posed

150i within their field of vision when they have reached
the line 152i. According to the invention the observation
of the target field 40i by the detector units 64i disposed
on the right side is already started at this point of time.

However, a delimited identification capacity of the
detector units 641 has to be expected and it has to be
considered that the deck of the ship 14 is a plane on which
a plurality of interfering singularities detectable by

\/ detectors are present which have to be distinguished from
the characteristic target field features of the target
field 40i, for example the corner angles 150i. This
discrimination can be made by designing the detector units
64i such that they identify the geometrical peculiarities
of the corner angles 150i.

Alternatively, it is also possible to design the detector
units 64i, for example both detector units 64i disposed on
the right side in Fig. 11, such that after identifying the
both corner angles 150 through the intermediary of a data
processing they determine the distance of the corner angles
150i transversely with respect to the longitudinal



on the right side is already started at this point of tine. ver
delinmited identification capacity of the detector units 64i HiRwE] cen Replaced
expected and it has to be considered that the deck of the shi EH | H,I Il I
pl ane on which a plurality of interfering singularities detec

detectors are present which have to be4di stinguished fromthe

characteristic target field features of the target field 40i, for exanple
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detector uds Gdrdi Sposed SMmide pFAMbp Sl dey | eade tRedderfsct that the

di stance transverse with respect"to the longitudinal direction of the

bridge carFisFularieked e t'he IRPIRIT AN SE Leetdt aItorhktldngl es 150
there exisits a dif g @i@babekit yid hitie thesSeitOetamgleariti es are the corner
angles of the target field, i.e. of a chute exit in the present exanple. In
case this identification is still not reliable enough, the two detector
unfts 641 I sqensectlobs tihdent D cat ten fie tdiet ] Irayote xeal abldeesgualef ry of

the singulgrities ecte .t hem ang. | e gT? I S: detected they
can veri fyt %attwcf h%eeéa%c?ée%’?e‘ggls%%gé}larclgjfélé%ggieorgc ual 1oHe E;L&'é
further may examine the symmetry of the singularities

detected by them and in case a symmetry is detected they
can verify that the detected singularities are actually
characterizing singularities of a taxrget field, i.e. for
example are the both corner angles 1501 of the chute exit
40i reached at first.

When through the intermediary of the detector units 64i and
of the data processing unit subsequently added thereto upon
reaching the line 152i according to Fig. 11 it has already
N been determined that one is in the region of singularities
which with a high probability correspond to a target field
40i, the target path correction can be started already in
this point of time, i.e. when the right detector units 64i
are in the region of the line 152i according to Fig. 11,
with the assumption that the target field has actually been
detected. It is therefore not necessary that all the
detector units 641 aﬁ the beginning of the target path
correction have already detected the singularities
associated therewith, i.e. corner angles 150i of the target
field 40i. This is a striking advantage of the present
invention: The generation of a correction force K acting on
the load carrier 34i can already be started when the load



characterizing singularities of a target fi elfhisshePHadHln 835R!I € are the

both corner angles 150i of the chute exit 40i t. Wen
through the internediary of the detector unitsMﬁﬂﬂm”nm HZ dat a
processi ng unit subsequently added thereto upo i ne 152i
according to Fig. 11 it has already beéd determned that one is in the

region of singularities which with a high probability correspond to a

target fi SaFHHRT T4k eibbtbdatn sdhstentonl dorirontal téstaready in this
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I nvention: The generation of a correction force K acting on the |oad
carrier 34, calalwadyabs 1%@% rv 34i still
has a substnant_l al hort zont ar?é ?J%etegfn.ce r%ﬁﬁ‘he tatr goeff4 %%‘5%. Ther eby
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t he fl oor tf daaelanats my stop the vertical approaching movement of
the load carrier 34i towards the floor of the container
receiving chute 42i such that a lowering movement below the
level of the container chute exit 40i is actually only
initiated in case it is sure that the correct target field
has been reached and that the load carrier 34i is aligned
sufficiently accurate with the container chute exit.

When the detector units 64i are constituted by laser beam
transmitter/laser beam receiver combinations, as supposed
Nt in the description of Figs. 1-10, the detection of the
corner angle 1501 is carried out by determining a step in
the running time when the pulsed laser beam moves across an
edge of the cornmer angle 150i. For doing so a relative
movement between the laser beam and the resepctive corner

angle 150i is necessary.

This relative movement can be generated by a scanning
movement of the laser beam. In Fig. 12 a detector unit 641
is again shown schematically. At this detector unit a laser
beam transmitter/laser beam receiver combination 155i can
be seen which by means of running time measurements (see
description of Figs. 1-10) for example can determine the



receiving chute 42i such that a | owering novenent bel ow the | evel of the
container chute exit 40i is actually only initiated in case it is sure that
the correct target field has been reached and that the load carrier 34i is
aligned sufficiently accurate with the container chute exit. Wen the
detector units 64i are constituted by B&ser beamtransmtter/laser beam
recei ver conbinatio as.sup ed in the description of Figs., 1-10, the
det ect i on RFFH3EE %gn%? efgéb AGOR IPﬁfe"cpolil’tg’oy:'-%letré‘P:'Fn@\‘P:I%Qasgtep in
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can be gerﬂ&flatgélmg)wmwﬁ%tr&ﬁm rﬁi:/exmnffumhem@rbmﬁﬂé)edmt Itchél Ipsd? a
det ect or | ﬂ%é@ﬁ&hﬁ tector unit a
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rovenent Bl U 11 rig S PV 8 MR TR > LFRT ol T S 1501 i <
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or transversely wth respect tothe direction of
carrier 341 in the direction of the arrows 151i according

to Fig. 11 or transversely with respect to the direction of
the arrows 151i is induced in order to thereby cbserve one
or a plurality of edge corners 150i by means of one or a
plurality of laser beam transmitter/laser beam receiver
combinations arranged on the load carrier 34i statically if

necessary.

The use of laser beam transmitter/laser beam receiver
combinations is only one possibility for the target field

s observation. It is further possible to use one or a
plurality of television cameras for the target field
observation and to recognize the corner angle 1501 or other
singularities based on the light signals received by the
televigion cameras after the conversion and further
processing of these light signals into electronical
signals. As is the case with the above-referenced
embodiments in this connection it is again possible that
the singularities characterizing the target field 40i are
distinguished from other interfering singularities for
example by a distance measurement or by symmetry

examinations.

Sheet Has Been Replaced
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tel evi si oRCBFEL LU eS, ey OFY &35 O g PRt ieile 8 THUCH UXESp e F TS THe

assig B lrrenwltheltelef atzcta@grelarewtc ulc&l’orr‘da.lr@ettof E&lgd a3t leiie trmabriarm:@srof

possi bl e rticular ev case. these

constitut heanES 5?“8@1 &FS§F}E’ r'ersc G%L o, %%ET

arrangeneandatheraedgvu@iﬁmgeyéa tHQSWEWMmWalwy ahlameVEaserth@ampad

transnrttgFQEggercg%e%brgqaﬁga seGORicpati on and the tel evision eyes,
Y, ot

specti ve relative t oad carrier can be dispensed with. A further
resting possibility is illustrated in Fig. 14. Here a detector unit 641

fggef)\e/efeﬁn fuPR el 3 ndeheeEkahqUpolssGht 13 thaser ihaamthiadediht efild.aser beam

14. Here a detector unit 641 can be seen. On this detector
unit 641 a laser beam transmitter/laser beam receiver
combination 1551 is provided. The emitted laser beam is
directed towards a series of inclined deflection mirrors
1591. These deflection mirrors selectively are switchable
by means of electric signals from a signal generating unit
1601 into a laser light transmission status or a laser
light reflection status such that in case the deflection
mirrors 1591 successively are switched by an electronic
impulse, successively laser beams can be directed at

L/ different locations onto the target field and thereby
enlarged areas of the target field can quickly be checked

and evaluated.

When the target field is constituted by a chute exit, it
again has to be provided that the detector units upon entry
of the load carrier 134i into the container receiving chute
40i do not collide with the delimiting surfaces, for
example the edge corners 150i of the chute. For this
purpose the detector units 64i can be movably mounted
relative to the load carrier 34i such that they can be
withdrawn into the outline of the load carrier 34i
immediately before the entry into the container receiving



conbi nation 1551 is provided. The emtted |aser beamis directed towards a
series of inclined deflection mrrors 1591. These deflectlon ntrrors
selectively are switchable by nmeans of electric signals HwBeenR laced
generating unit 1601 into a laser light transm ssion stat us o

light reflection status such that in cé&de the deflectron mrr
successi vely are switched by an electronic inpul se, successively
beans can % %ted at different locations onto the t ar get fleld and

t her eby enl ar ged areas of the target field can quickly be checked and
eval uat ed.,,\When .t et..field.,s constituted a chute exjt, jt again
has to be Bt etﬁgti)q Hg 597[ ei‘iit"é‘c"'tl'br YNGR P le)#?t‘—’r%/ oL e Jt%aﬁjl%%r rier
134i i nt o appd icEtile véren eomds nfarhdxamilie doomtatimatd | derenittdn e
delimtin r a co f t e For
this pur p%s?g%tl%gi(:t%%?loarﬁ [%g %Bélhﬁ}:ean Eltehcr(rin\r/ga (foxjdaq'ltﬁt&ed P&L ﬁfelq o the
| oad carriaad 341 papiiai@r tieanpdiidable tlhdrmmblrnﬂinqme\ndlh Inhtm of the

| oad car rinie 3. | FHRGLA Qlad MY @il 1S INSIRHR! NG eCCT Vi ng

chute 42i. The nethod describ reference to Fig 1-14" i's al so

appl i cabl &WEF ISRl (ﬂafe%ﬁnﬂ%l%%%rky Hat t@lﬁer FEPOIREEDN | and,
as is theoptdhed A MG tdbdtildherd sy i n particular is applicable in
conmbination with this method. In this case the corner angles 150i shown in
Fig. 11 for exanple can be constituted by flat color structures on the

fl oor of Nhremntca:‘ntemﬁetn:s“aag@ tWhére eortaaigert Simreordtairemrstaongerks ron

container a 0 ove.,t he othe h et et et field
be co%%%l%{%t% eheq-'q} op%%sh?egte %het restt?%pc‘retrlrr}oes%a (%%ka&tnle\rﬁ' ce%u'?hl S case

t _h det ectoer qmmtamedcény rtehaadam el dep afettds ivppertmosiorgotatgted .

fittings Qf%ettliﬁé Uy qﬁlé) Setd O;ughrt%f i c%l}x f If\[/taid’cﬁ.ft gdised for

coupling t containers w t carrier en | n IS case
detecting the corner metal fittings on the top 51de of the

containers which fittings are used for coupling the
containers with the load carrier 34. Even in this case
again structures and/or colors of such corner metal
fittings can be observed and evaluated, if necessary with
the inclusion of symmetry observations, if necessary
further with comparing the distances of the respective
detected singularities to the distance of characteristic
portions of the corner metal fittings in the longitudinal
or/and in the transverse direction of the containers.

With respect to the embodiment according to Fig. 14 it has
to be further stated that the deflection mirrors for
example can be constituted by solid or liquid crystals
which by applying an electric field can selectively be
switched in a light transmitting status or a reflection
status. Such crystals for example are known in the clock
industry for the visualisation of digital displays.

The signals generated by the detector units 64i after
conversion into electric signals and recalculation in the
data processing apparatus for example according to Fig. 1
can be used to displace the cable course of a cable member



again structures and/or colors of such corner metglsshlef fidsBES repiell©

observed and evaluated, if necessary with the incl try
observations, if necessary further with conparing HWHLB %Mof t he
respective detected singularities to the distance tic

portions of the corner netal fittings i48the longitudinal or/and in the
transverse_direction of the containers. Wth resgect to the enbodi nent
accor di ng 78’ FPY. means; oka8 PEVWEE figvirer 68t apddtehiherpbydeenezatena

mrrors fOEOeéanabgiﬁ?nohetﬁ@nibEBUbaQrQérsthdn@&héiaegﬂréaystals whi ch by
appl yi ng aﬁ.elegtrlc el d can selegtlvelé be switched in a |light
transnitti NYFECEEER BPCESPBEFYEPToRPSt LRNTet SAPRYPRGRERESCPEYCELARBI e are

known in tHeisl aghihndesbn}yf onet b€ wi plakradatiyoofopodsgbialitdespl ays. The

signals g t b d Ok upiis.64i after, conversion into, electric
si gnal s aﬁgfégcgﬂ%uﬁgkggﬁ ?hggheiaaﬁggpgéggss?%gegpﬁsgatﬁg fﬁrggfﬁﬁﬁfe
accor di ng pesfipleiteainbduesed tbeddspieceft hbecdbfbingursblef a cable
member 48y p0erb¥oMBERA50EHE B?i\ﬁéedéé%% ,@Ozangnta EQ@{;@@V gegerate a
force acting on the |oad Carrier 3471 n the 3e5|re directfon hecessary for
the targetCeppPORERINGREBLFOF| bA. 1Mkl ucnga Rhescoany bawesf 18 plerdl ity of
pOSS!E:"Etﬁé-?¥llb 1b?iﬁegh§§r§€$ ﬁtnlb?grébain ﬁéaﬁhe§§QThgé if fur%ﬂer
possible to inf]uence the drive o ing cable carrjer al ong the
bri dge carP?%?léBf?EYao a?ﬁ%?tbﬁghw&EgrEgFiF@gﬁﬁFnEFei ?%S?HVPEéﬁEe t he
crane towedlddadyobgfobe approximatalyg raaghingathecoereféabg manner. The

possibility of starfin st h.the target fiel bseryvation.al peady before
appr xinai%#@ﬂ?%égﬂ%ﬁgggﬁgéegr?gfﬁfego %%iagacgaﬁgeFogaeggr%Péraé4i and
target fi epxovbidedsbyrbhedpdebgnt henpestéan assenesoa pselosged prol onged
period of ﬁ%#??éoéftEE%%aESEttﬂée£Qr§§£:ﬁgé%8”cof§eé£%8§9yagﬁai£89§ :

Therefore, I's possible to car(g 0 .target path correction
particul arm¢ptippede Thegefprgy it is possible to carry out the

target path correction in particular in this case also by
influencing the drives of the lifting cable carrier 22i in
the direction of the arrow 151i and/or of the drive of the
bridge carrier 20i in the direction of rails 16i.

Opto-electronic systems are known which allow a so-called
zooming. This means that with one and the same opto-
electronic system at first a bigger field of vision, for
example the surface of a ship 14, can be detected in order

W to determine singularities within this bigger field of
vision at all. In case singularities have been determined,
which might be characteristic singularities of the target
field taken a bearing of, for example two corner angles
1501, the field of vision can then be reduced by zooming
thereby enhancing the resolution capacity of the respective
opto-electronic system. In this case there exists the
possibility to further correct the optical axis of the
respective opto-electronic system for example by a movement
relative to the load carrier 34 such that also during the
reduction of the field of vision a singularity which
already has been detected and is suspected of belonging to
the target field taken a bearing of remains within the



i nfluencing the divpe: R BthReplackd i ng cabl e carrier 22i in the direction of

the arrow 151i an ve of the bridge carrier 20i in the
direction of rail g(mm“ ctronic systens are known which allow a
so-cal | ed zoom ng. S at with one and the sane opto- electronic
systemat first a bigger field of visi9h, for exanple the surface of a ship
14, can be,detected in order to determne singularities within this bigger
field of ¥i€l8no&t Vasion.nThgsenbrngedaresrdatione copesigat sheinned, which
m ght be ghabwet ebi Fuireheirngeharit kgs ahs eibarg@tthb?&ésbé%%&v?hbeaglng
vi si on can en be

of, for exanple t corner _angl.es 1501, the field,of

reduced b§1g§BﬁFﬁ§%?héﬁeE§lgﬁgéﬁgiﬁ& the tazgett firldapakenyaof the
respect i vbeaptingeb&ctindnte syatremthentalrgetcpaeht bekeeexishs affter a

possi bi li A her LI the optical axis of the respective
opto-elec%ﬁggggggéétgﬁfﬁg%cgggﬁﬁre by a novenent relative to the |oad
carrier 34 such that also during the reduction of the field of vision a
singul arity ' .al.ready:ha et.ec ngd, LS, c of bel ongi ng
to the targepg??gﬁggfaggnlg 8%??%lgo%8r%§gfgs?a%tﬁ?gagge539h49 field of

vi si on. TRer¥RphAeBJaLES8AYt RoA @agaépr9 rraghingotbet yertichdr verify the

suspi ti oncginthaehesPBetivéenstAgull 8alt ¥a2eiBel 989 B4t enkheatgeget field
taken a b ariag 8t aEd to start thg tanget gatg correction gf er a
suffici entiGefi #PLaPEoRi9r nlpr 6t FEBE P AEPEBEEREPOROLS 5P t he t ar get
pat h correpproachlihgatgldcdtin bef ehe Leadhicagribe vehit ieatneoi nci dence

bet ween t € Ig docar%i 34i andlgge tar gt fiel d_40i of Fig. 11 so that in
dgggndenc Bt 6°tne agb?oﬁgﬁPHg Fogfﬁg 3PSt H8 Fgéﬁ BSPPREr 34i in the

di Tect i onseffiheentr biumgé51is exasllabjei fiorhthenbaegetsphthcient tinme is

avai l abl e ar get h ecki pn. At [ L.hL,Of <t L,

vel ocity %%Q%ﬁééﬁggd gng?g% gﬁ?ﬁﬁnBthggﬁfegkgoﬁeggh?ﬁg é?r%&?l%%?gban
al ready carrier 34i in the direction of the arrow 151i can already

be reduced by means of the control means of an associated
address. However, it is further possible to first of all
reduce the velocity of the load carrier 34i in the
direction of the arrow 151i upon starting the target path
correction and, if necessary, to also reduce the descent
velocity in order to precedingly prolong the time available
for the target path correction.

The electronics for carrying out the target path correction
N/ can be constituted in a manner as described above with
reference to the Figs. 1-3.

With the inventive target path correction it is naturally
desirable that at the point of time at which the target
field is reached, for example a container chute entry,
vibrations have been substantially diminished. However,
there has to be taken care of the fact that in particular
long periodical vibrations under some circumstances even at
the time of reaching the target field can still be present,
namely in case the development of such long periodical
vibrations has been taken into consideration during the
target path correction and the long periodical vibration



be reduced by neans of the control nmeans of an associ ated address. However,
it is further possible to first of all reduce the velocity of the | oad
carrier 34i in the direction of the arrow 151i upon starting the target
path correction and, if necessary, to also reduce the descent velocity in
order to precedingly prolong the tine &Pailable for the target path
correction. The el ectroni cg for carrying oqut the target path correction can
be consti (AP 2 WENHEF dP PR SRR 20RRA I 1Pk 5R% FR%9%% the Fi gs.
1;]3. Wth quimera}s Ve &c&rﬁtgﬁquihdsncom asﬁi@rt?ajé? ijtSl}élﬁé Lma:}]i% éi;]gﬁétfabl e |
that at the pgint of time at ich the target fie i s reached, for exanple
a cont ai n%n}c)eﬁiﬁcé ETS SRt a %n%orfl;&éweo’gevﬁlesrhb%lf%n??%t??ff“ﬁm ni shed.
However, tdwrtmadias tloe beargddent tekd, ofhidie dmetgidmtfomn gpeamplellarel ong
peri odi cal_, wijrad i SO £4 @9‘% Ve t ' eachi ng
the tar getm}\ﬁilgl%éc%n%sﬁldﬁq{%e pr eagfér%%l‘%rre ;é?% cas%gq'hfg%éeéver?%ggr%ént of
such | ong yserdediioed churaturams dnfsrheiart diden same @onks daredlh during
the target; pat Ny CO{ 8CE 4P Nedihdth8ed DA RET N LR e | BE@L P apon 50 has been

i nvol ved upon taking a bearing of the target location as a contribution. In
this case AGRIBLEHFT |03 LR EL¥Fer gi es at the contai ner when the
container contacts the target field, which energies for exanple are

nul l'ified when the container abuts delimting faces of the respective chute
upon entry into the same or is brought into a friction contact with the
cont ai ner bottom upon deposition on a storage fl oor. CLAI M5 1. Met hod
for the target path correction of a |load carrier (34) approaching a target
po@}i on, said | oad

-

T



carrier being height-adjustably suspended on a horizontal | y-novable—t+fting
cable carrier (22) via a lifting cable system (32), char agigfd.A8d Lo fhat
during approaching said target a correction of the target . #,
is carried out in accordance with a target error detectiow,' ' U

the course of at |east one cable nmenber5Y50') of said |iftifg" em
(32) in aregion (56) near said lifting cable carrier (22) substantially
horizontally relative to said liftin§FlédMS carrier (22), said cable nmenber
runni ng between said lifting cable carrier (22) and said |oad carrier (34).
2. Met hod accordjn %o claim1l, characterized in that the displacenent is
carried ou%‘acc%?ﬁ$ﬂ§ ort Haet 5RE3et PRBR GeYEeet A affsai doad | east one
cabl e nenber (58ayrierdiiiprepbrdackihyoastirgyt pSsitidk! hegdiacresading to

claiml or 2, characterjzed i thﬁ% bg.dis Ifcin saig t | east one cable

member (50') a ??55%?51%?§n%0$?§% af ?%?5@? %afﬁsB%? %@t?%na(in di rection

u or in directilborizortahly wovakle ohifoimsgi talbrel dyraisvpézppsviaon of

sai d correctionf~'g.ﬁ%ec£$i§g§%g@ému ?QF v) of said load carrier (34) is
kgt%o Ihg fo 8 [

generated. 4. accordi ne of claine 1 to 3, characterized in
that by displ acthracieriredcintthale dupleg nepbeea¢sing saidtavygttar get
path correcti oncQfrsét foh 08¢ Gﬁé%&fgé@"la\%ﬁwéﬁhf%é‘géétﬂais a%h S { 4

52 Met ho

associated therewth 1's generated., i according to clains 1
to 4, characterfYedi? P¢FRFIANGE PRt HHreeh RrFRReeLeeEoy hye

successi vel y ordssplbdamgotlse Yoshispd a6£tat bleastVbdhedeASLOMHbMget 0 One of
C'i" M 1 to 5, gharpclerized {Neghal the displacenpn, of saidal

{56) near said lifting cable carrier (22)
substantially horizontally relative to said lifting
cable carrier (22), said cable member running between
said lifting cable carrier (22) and said load carrier
(34).

2. Method according to claim 1, characterized in that the
displacement is carried out according to the target
error detection at said at least one cable member
(50*) in different directions (u,v).

3. Method according to c¢laim 1 or 2, characterized in
N that by displacing said at least one cable member
(50’) a tramnslatory horizontal target path correction
(in direction u or in direction v or in a direction
constituted by a superposition of said corrections in
the directions u and v) of said load carrier (34) is
generated.

4. Method according to one of claims 1 to 3,
characterized in that by displacing said at least one
cable member (50‘) a rotatory target path correction
of said load carrier (34) about a vertical axis (w)
associated therewith is generated.

L



one of clains 2 to 6, characterized in
that the displacenent of sal | east one cable nenber (50') is generated
by nmoving a cable course influencing u®2t (56), which as conpared with the
mass of the lifting cable carrier (22) has a | ower nass. 8. Met hod
accordi ng Yo oféehod| aseerding to ¢lainetbriecd i shametenbredsimg two

cabl e nenbers (&ga®)agpresdl £t SEall&URSmib&Ps a(s0) adyan thin said
lifting cable syste [ hese cabl g r‘fnbers %L}(cable menber groups are

di spl aced in t HUICEHRESHTTEE PSRRI RLY | SHREa% Ror i zont al connecti ng
line thereof or in parallel directions with respect to each other crossing
sai d connecting,line. 9. t had according, tp clains to 7, characterized
in that vmee’g‘n u tgh?%a%%%]f%ﬁh%ﬁ%%r%n?S%éa‘}glﬁm%aﬁl%o n%’nber groups (50" a,
50"a) within sathhtadtenizedbie tshest drhd hitsspladdmemendrsaid atabl e nmenber
groups are dis Igﬁﬁg ' ' ' ti ' connecti ng

| ine thereof. %O t%%%a%%%%é)a?%g%) g%l(geﬁ)gfiég@?%loaz‘é%ﬁgg%‘,} In%ha'r acterized
in that when ustURPYRRFLtLON cohevdiuktammoug oF sugtessamariubs (50' b,

50"b) whi ch ar g3 snasafbmtis Co BT Srdferft NOI+LHH s I ACt apg] e sai d 53
cabl e menbers (50'"b) and cabl e nenber %roups (50" b, 50"b), respectively,

are displaced parallel to each other in the sanme direction. 11. Method
according 7.0 clMitiod dccordih@rastsie zefl dTaitst2 whene using four cable

menbers (50'b r_cabl e menber_qr.oups_,(50;b 0"hb ich are.disposed at
cqrners (()f a %o%%af‘ﬁbtaﬁ"r zé'%:g)efrfb%el?a ttkﬁeea%*éﬁf%)c%%eﬁl@ OP safaacP

least one cable member (50’) is generated by moving a

| east one cabl e ﬁéhﬁbﬂetjmﬁﬁTHeﬂa@@nerat ed by a superposition of

si mul t aneous or su al displacenents in different directions
(u, v). 7. Met ho

cable course influencing unit (56), which as compared
with the wmass of the lifting cable carrier (22} has a
lower mass.

8. Method according to one of claims 1 to 7,
characterized in that when using two cable members
(50’a) or cable member groups (50’a, 50%a) within said
lifting cable system, these cable members or cable
member groups are displaced in the same direction in
the direction of a horizontal connecting line thereof
or in parallel directions with respect to each other
NS crossing said connecting line.

9. Method according to claims 1 to 7, characterized in
that when using two cable members (50’'a) or cable
member groups (50’a, 50"a) within said lifting cable
system these cable members or cable member groups are
displaced in anti-parallel directions crossing the

connecting line thereof.

10. Method according to one of claims 1 to 7,
characterized in that when using four cable members
(50’b) or cable member groups (SO'b; 50"b) which are-
disposed at corners of a horizontal rectangle said

I



said cabl e nenbers (50'b) and cabl e nenber grTaisSsee(1% Ben Rafladag ,
respectively, disposed opposite with respect t W’Eﬂf n the direction
I a

of a diagonal of the said rectangle are displ lel with
respect to each other in a direction crossing sal gonal. 12. Load
transport apparatus, conprising a runw@y carrier (20) having at |east one
hori zontal runway (20), .a liffing cable carrier (22) novable on said
hori zont al run\ﬁa%jol(ezd%e,m}?e?%s '?D)dr"‘} FARER TTBCLGTIURS | (R ng
transport noversomnls) | arespabtditdling ad|d ppldde] dadylidl ad agiH udi nal
direction of said runway_ (20 ang. a l.oad carrier (34) suspended on said
lifting cable g&ﬁﬁ%rlr{ ﬁ*e b%ﬁ%acﬁgeo?tjaorf‘engt h- variable lifting cable
system (32), wherein said lifting cable system (32) conprises at |east one
cabl e mentgr (g%tmcﬁ%&&&%gﬁ%] Sl hd 1 o0y CAUL LAl Bed 25 and sald
| oad carrier ( , Characterl In that a cable course 1nfluencing unit
(56) is associ &hmtedhgn Msing fauy ashleomerane GHRYr qgBEeabkear said
lifting cable ¢RBF drdfips WHEL Calt @)C QI idHd UGl dinigt 1s novabl e
on said lifting cable carrier (zaéﬁgn a substantially horizontal_ plane of
movenent and i SAEHT W & B (e EERE o vieneReShe f1E (D)
supportedf f)n saaid idatb']n? ntéirhi) &|§a(r.=rd'es) (&) Ejca\llz'iI II%f etidmﬂérblrgl\ddrgs sai d(ca§)l e
course influenc) uni 6) relative to saj.d lifting cahle carrier (22
the cabl e cour s(gbgfb'sﬁodb t’ Ireefﬁec&‘?evely’S%Jfé’oqseedne PRSI WYL ative to
said |lifting caldapezdr iceregc? otiteriispltdreatiledtidhe s enst agforgpener at i ng
a horizontal tr A gg%i farces. | n.Sald 4 rier
(34), 13 Load %ﬁ?r%%%&a%%ra L?;i%a(?%(r)er ?1%]1%6%4 a%lqlnric'}ll ) c%aj?e;ig&lrl%ged in
t hat sai d cabl esmadde timfdam@hsithpr in a direction crossing said
diagonal.

®)

12. Load transport apparatus, comprising-.-a runway carrier
(20) having at least one horizontal runway (20), a
lifting cable carrier (22) movable on said horizontal
runway (20), transport drive means (26, 28) for
imparting transport movements to said lifting cable
carrier (22) in a longitudinal direction of said
runway (20), and a load carrier (34) suspended on said
lifting cable carrier (22) by means of a length-
variable lifting cable system (32), wherein said

o lifting cable system (32) comprises at least one cable
member (50’) running between said lifting cable
carrier (22) and said load carrier (34}, characterized
in that a cable course influencing unit (56) is
associatated with said at least one cable member (50')
near said lifting cable carrier (22), which cable
course influencing unit is movable on said lifting
cable carrier {22) in a substantially horizontal plane
of movement and is in drive connection with cable
movement means (60) supported on said lifting cable
carrier (22), wherein by moving said cable course
influencing unit (56) relative to said lifting cable
carrier (22) the cable course of said at least one

(W



T . . . . ' .
unit (56) as coh'ss mass of said lifting cable carrier (22) is
of | ower nass. ort apparatus according to claim112 or 13,
characterized i | e course influencing unit conprises at | east

one of the conponents: cable anchoring point (56), cable deviating roller
(140g), cable drun1(52) cabl e passage e (150h). 15. Load transport

appar atus accord gg to ope of clﬁlns 12 to 14, characterized in that said
at | east one cabPRIEOBPERSFnAPéhcFREAGAVE E968RIAeLAEF BTt 638ARd 1ifting
cable carrier (2aayiex roeablie dhspaatabbeedihee¢heoBensébofload transport
apparatus accordin .one_of cl.ai 2,to 1 characterized | t hat said
cabl e course ingFﬁgﬁégﬁaguﬁi§°f§§8¥EFi FﬁaBF?€E°EXnﬁ86FF8 19Pa 8 Feast two
movenent units (Kl8actifdepnhamidgldaflif enemtiedi (B4ti.ons of novenment and
vari abl e courses of novenent. 17. Load transport apparatus according to one
of clainms 12 to 16, characterized in that one cabl e novenment influencing
unit (56a)13s abeadi AXaBSRPLE ABPArpLusapre9rdingabbechaimels, (50' a) or

cabl e menber 9r8H2§a6§Qr§zeéo ﬁ)thA§ sggadcabaaseeﬁ&sap@ﬁkﬁhaﬁcéﬁgordlng to
claim 17, 55 cwar frlzed in that said cable course I nfl uenci units,

which are assocFﬁ%Ed ha8i FPEPRREdcEBI 8 hehBdr $ags5008) sahd EéSFénﬁenber
groups (50'a, 5@ab)le caspeetri (eky, iw B lewpechaks.their directions of
novenent are variable such that by the novenents thereof horizonta
translatory forces (K) of different magni tudes and directions, torques (T)
of differe. moadutiesnapdrti &pparatus according to claim 12 or 13,

characterized in that said cable course influencing

v unit comprises at least one of the components:
cable anchoring point (56),
cable deviating roller (140g),
cable drum (52),
cable passage eye (150h).

15. Load transport apparatus according to one of claims 12
to 14, characterized in that said at least one cable
course influencing unit (56a) relative to said lifting
cable carrier (22a) is movable in variable directions.

16. Load transport apparatus according to one of claims 12
N to 15, characterized in that said cable course
influencing unit (56e) is in drive connection via at
least two movement units (118e, 124e) having different
directions of movement and variable courses of

movement.

17. Load transport apparatus according to one of claims 12
to 16, characterized in that one cable movement
influencing unit (56a) is associated with each
plurality of cable members (50’a) or cable member
groups (50‘a, 50%a).

18. Load transport apparatus according to claim 17,

A R AR



rotational directions and conbinations of translatory forceg.(df).an Replaced
torques (T) can selectively be applied to said |oad carrier J
transport apparatus according to one of clainms 12 to 18, chal@g Hl ﬂﬂ

that said at | east one cable course influencing unit (56a) a
sai d cable menber (50'a) is novable reP&tive to said lifting cable carrier
(22a) in directiions of axes.of a Cartesu€q§1oordinate system 20. Load

I

transport appartred@orifihgn Shfte sl LOYIEe g IGNEINgF | zed in
that said at | easitsnevciadi e Wssodifde®neitly diff e )cdlsigrovabl e

relative to said Lifting cahle carrier (22f) according o th i,nci pl e of

a pol ar coordi ﬁéﬁmeb%rfstganc a?l.arf_%accf‘l? ea%‘é el agp$°é+p£ uggoacador f to one of

clains 12 to 2Gespegtaicteshy z oditim ndupecaitb ddisier cbiuress: jionfd wehci ng uni t

(56) is in for ' | td ( ' ' enent means
%clx%‘l‘érgﬂl d KPaxC:@A”tgf‘eC dfth tﬁrﬂat( g% e’ﬂzéz hncﬁgéggar%%

(65) supported on sal ITting cable carrier nsport
appar at us accordie®eafd one of clainms 12 to 21, characterized in that cable

course influengjdyg AHHi=8 (386 BN HGd M Hk)alod eistrddi fferent cable
menbers (50') are in mechanical, or controlled novenent connection with each

ot her. 56 2Xagnififes hdsiregiiansus according to one of clainms 12 to

22, characteri zestqued h@at) s dirffessnte Madrait Udd) drfd dififddeatt on a
transverse travellin dﬁxkgf Q}&) whi ch is novabl e al ong a hori zont al
transverse runﬁﬁfiﬁé%nﬁ T S ossing sai d runway of said runway
carrier (20). 2tmbinatddreacfi tampdrtappdicatass @Onmariditagrguds f{T)ng
cable carrier Q%%g i : R |anf C f 2R (ariv ans (26,
28), carries out r%?%ﬁ%éﬁa%glqaé%% Iesggéi clar rl Feb(ryt%?%f V\%4 his
suSpended

19. Load transport apparatus according to one of claims 12
to 18, characterized in that said at least one cable
course influencing unit (56a) associated with said
cable member (50’'a) is movable relative to said
lifting cable carrier (22a) in directions of axes of a
Cartesian coordinate system.

20. Load transport apparatus according to one of claims 12
to 18, characterized in that said at least one cable
course influencing unit (56f) is movable relative to
said lifting cable carrier (22f) according to the

Nz principle of a polar coordinzte system.

21. Load transport apparatus according to one of claims 12
to 20, characterized in that said cable course
influencing unit (56) is in form-locking drive
connection (61, 63) with said movement means (65)

supported on said lifting cable carrier (22).

22. Load transport apparatus according to one of claims 12
to 21, characterized in that cable course influencing
units (56c) associated with at least two different
cable members (50’) are in mechanical or controlled
movement connection with each other.

W



on said lifting cable carrier (22) by nean$mg§wg}k§§&hﬁ bIe system (32),
a method for positioning the load carrier et position (40)
having a target position height coordinate m,’&nm%ml’ Et one target
position horizontal coordinate (x) by neans novenent of
said load carrier (34) generated by a PPansport novenent of said lifting

cable carrjier (22 nd ans of a vertical_ ,novenent of said | oad carrier
(34) deri ¥éd f&'@r%da%r@ﬁb%’r?ﬁaﬁpmr&?“ﬁ 3G Jing 15y W0 SR ()
wherein sai d mich@®,i shavarcaeirdreded bytHadte dadld anmylwm‘i: (62)0) in an
end stage of th f said_load carrier ): tO posi tion
(40) before reac;%h%%gj sa% arggt @Eggstve&?e(m v(eﬁ‘é'llr’%t tlé"r?e(a){}% val ues of
a plurality of wdidhalilse mvatbdevallws; & dcddizemtale ¢ riamsveriseastureizy poi nt

of time of deteale)onn Wik e'aa@ndo[qi o¥Ad edla WAkl Beoali val ues

conprises at |east: ference tween an actual position height

coordi nate (h)r@PW§§'GaFEéGIbd@@ler (34) and a target posi tion hei ght

coordinate (at 40) of said |oad carrier (34), the dlfference [err] between

at | east gge agtual posj tion horizontal coordinate (Xx) Thi s Sheet Has
ed

Been Re | e ?a#@aﬂoéaaeépngraP?&Fa§H§'aﬁcﬁ§§8§P§9é& tdE§ePSosi ti on
hori zont al coordibilat e:a(r&tleéo)(,zzt) hehieh, | ealdeadppheadhfitletelet Wi err] of said

oad carrior (300osd! 4rhRkoRkaRS! (62" 26T, lkrsble ol 2k Yore
movements, and a load carrier (34) which is suspended
on said lifting cable carrier (22) by means of a

s lifting cable system (32), a method for positioning

the load carrier (34) into a target position (40)
having a target position height coordinate (h) and at
least one target position horizontal coordinate (x) by
means of a horizontal movement of said load carrier
(34) generated by a transport movement of said lifting
cable carrier (22) and by means of a vertical movement
of said load carrier (34) derived from a length
variation of said lifting cable system (32), wherein
said method is characterized by the following
measures:
a) in an end stage of the approach of said load

carrier (34) to said target position {(40) before

C

reaching said target position {(40) the
instantaneous values of a plurality of variable
state values are determined in at least one point
of time of detection, wherein said plurality of
variable state values comprises at least:
the difference (Ah) between an actual
position height coordinate (h) of said load
carrier {34) and a target position height
coordinate (at 40) of said load carrier
(34),
the difference {(Ax) between at least one
actual position horizontal coordinate (x) of

HIIlIII ) llIlI Il llll



of said at |eagl RREHAFUApRQF tion horizontal coordinate (x) relative to

the associ ate n horizontal coordinate (at 40), b) based on
ﬁgmﬁgu%& Hrm’ ned in such a way the anmount and the
rection faorce (K) for acting onto the | oad

t he i nstantaneo
direction of a

carrier (34) are determ ned, which fored is necessary in order to reach the
target position (40) during. furt her, dev prment of the nmpvenent of the
| oad carrier (34), c) as%'aci irﬁ?qéojnc"ﬁr]s%ﬁda@blaen RN 5t LAry for
generating this correcti dmfaettodddt iodn dtorteasitah ecoatd matssrbéat (50" )
runni ng between said liftjfg cable carrier (22) and said |oad carrier (34)
I's cal cul ated, d) t he necessary variation of said cable course of this
cabl e menber (50') is gerdtatr@rtycadlrnnrorrh Wi i &)y ofosiaidnt al

movenent to a cable cour %A@f&mlngﬁmi ted 3R Pfe St glod B384n ONe cabl e
menber (50') disposed at or near said lifting cable carrier (22), said

novenment being relative tREAY 1ifti ng cable carrier (22) and being
i nparted by neans of cablthdrexenritidrealsrd dhnenthi @k Alte, Akyaeted to said

lifting cable carrier (22)_for, 0 n . transport vement, 25. Load
transport apparatus, co ﬁﬁfi%ﬁ}%la&tﬁ%P%Wat | east one
Eor!zon: a: run\évgy (20), &drﬁztc;ntgdcaido&*d:m.amer(:()zaelmmakﬂ e:c;)mmld y
ori zonta runway (g%) ATy ive. d S l‘ 5%% or inparting
transport novenments to sal Cﬁffa{l ng&é'ara,{%eg{ aorsrllgeiEst aﬁ%ﬁ%:]alsai d runway
(20), and a load carrier qeepdinahrenddd 41 said lifting cable carrier (22)
by means of a hkgnot fsadd 2 &Hd fitddtadtaleébus values determined in

S such a way the amount and the direction of a

horizontal correction force (K) for acting onto
the load carrier (34) are determined, which force
is necessary in order to reach the target
position (40) during the further development of
the movement of the load carrier (34},

c) a variation of said cable course, necessary for
generating this correction force (K) of at least
one cable member (50’) running between said
lifting cable carrier (22) and said load carrier
{34) is calculated,

d) the necessary variation of said cable course of

s this cable member (50’) is generated by imparting
a substantially horizontal movement to a cable
course influencing unit (56) of said at least one
cable member (50‘) disposed at or near said
lifting cable carrier (22), said movement being
relative to said lifting cable carrier (22) and
being imparted by means of cable movement means
(60), which are connected to said lifting cable
carrier (22) for a common transport movement.

25. Load transport apparatus, comprising a runway carrier

(20) having at least one horizontal runway (20), a
lifting cable carrier (22) movable on said horizontal

L



system (32), characterized by a plurality of ﬂgseg.;% for detecting
t he i nstantaneous values of a plurality of valﬂjg Fﬂues, I ncl udi ng

GOl p IR0
first detector neans (64, 72, 74, 76, 80) for Eﬂmjﬂaﬂm)e.instantaneous

val ue difference (Ah) of an actual position h e (h) of said
| oad carrier (34) and a target positioh8height coordinate (at 40) of said
| oad carrier (34), sec&gﬂ detector neans, (64, 72, 74, 76, 78) for

det er mi ni ng t h& Y H&Yan eomfsraxf%ﬁﬂ%'%ic*lfiéﬁeﬁ‘??@lf%rﬁérb&%eﬁ?%t | east one

actual positi orinperdtzion; araegychithaidrdnenty tRighidad fard &fadid) and an
associ ated target Ipositéggﬂ hari zont al , coor di na{e (at_40), .thiyd detector
neans (64, 72, T4XY8 o O St SN T He 13 Fht us val ue of a

vertical approastrniswci2d) [sradersfeds aird dadat] lddfitriirey dadl)e tamrsaied t ar get

position (at 4 f rg;:ggtsi._( . o RoeolB, 78. .84, 86) for
det er m ni ng varo(i)zazt)i 0 st"tc%faqgstai%? %{ ]1 e Sl%élféﬁt?alﬂp%slﬁq cg%‘%l%ri zont al

coordi nate (x) sysitem i@2)o the associated target position horizonta

coordinate (at AQractdd AIPLIRSH ’iﬂﬁ%@l&%g(%?f dﬂect%qéo%)mga&fsct i} ction with

sai d detector neans for calcul'ati Nng a necéssary variatigon o cabl e

course of at | &&feSias fhee 1 FEPYs Madniasy de e radiidy igk i ng
cable carrier Eadisdvlé HAadd Q@Qlﬁﬁgjiﬂﬂbﬁﬁ&@ng nanmely the variation which

5 onecessary | oo L% Letghoel A a et posl o L na SN al
carrier (34) to thedexegatiniogy tthen ifat adibeneduaad o difference
) (Ah) of an actual position height coordinate (h)
N of said load carrier (34) and a target position
height coordinate (at 40) of said load carrier
(34),
second detector means (64, 72, 74, 76, 78) for
determining the instantaneous value difference
(Ax) between at least one actual position
horizontal coordinate (x} of said load carrier
(34) and an associated target position horizontal
coordinate (at 40},
third detector means (64, 72, 74, 76, 80, 82) for
determining the instantaneous value of a vertical
approach velocity (v,) of said load carrier (34)
N, to said target position (at 40},
fourth detector means (64, 72, 74, 76, 78, 84,
86) for determining variations of said at least
one actual position horizontal coordinate (x)
relative to the associated target position
horizontal coordinate (at 40},
data processing means (98, 102, 104) in connection
with said detector means for calculating a necessary
variation of the cable course of at least one cable
member (50’) running between said lifting cable
carrier {22) and said load carrier (34), namely the
variation which is necessary in order to reach said
target position in a substantial precise manner in the

L



i nfl uenci ng'umhtssﬁgéﬁl)as@k@ap@ gddat or near said lifting cable carrier (22),

sai d cabl e cour unit (56) being in operative connection with
a portion of sa Elﬂ e cabl e nenber (50') positioned adjacent said
lifting cable cd r displacing this portion in a horizonta
plane relative to said lifting cable c&%ier (22), and cable novenent neans
(60) in driving_connection with said cable course influencing unit (56),
sai d cabl e novel¥RENeR FRUXSD)Chety wREPFh cof hyhe al erd garpietessi ng
neans (98, 102, (104)tS Uehe tatgdhpBSTERSAS Yatvad b Bl | SNch1d heogabb e course
of said at |east e cable rren%eg ‘E(iSOI I S g&nerat ed b! the{)%cﬁf. . Met hod
for correcting The TEPOEES g+ of° )IQ%EP%%. idr PBRSEL R heiBdt ar get
field (40i) whicdble®ackraier e(24B84i9aid tabhDitcatsst bbbt uaushendedion a
hori zontal ly no | | fLi carri i) Vi |ifting cable system
and is approachilsra\‘g g%%%&é a{r}gecﬁ?%agﬁld‘?% A%O%née%tzle%\%i‘ﬁgt?na f%%?lg%%n?gl pl ane
by an approachigaidmatenkgast tore sprlbaoremeeno(Ehehtpdel tipredst i t ut ed by a
hori zontal apprgaehhdioe @Mféﬂr@i%a@f@ Gaveldsc %)apﬂglpachi ng novenent
151)

superposed to said horjzontal approaching novenent characterized in
that a target fHSRLBRF hioPeEtion tintadoetizrntahelang rakatiye (151i)

in the course (Hoiééi&mm%%m%iéﬁam, am@verlap with the
target field (40%#.and t hat the furt{ggkgfproaphjn novenent fromthis tine

on is correct eFFNQAVIWSTte WFIH AT IV Y ARG A WYY
Met hod accor di igaid cdblien dfrsdaimthemaaty ivnithatséhe oid esdbhlosn of said
approachi ng novenent hased on t.arget field servation.is .already
initiated at a“b"aﬁﬂe’g‘r ‘?"TW(Q@ b g, ortgel e F i f2k3id - 60
tan‘?ﬁet field (4@ocemsiceylingans r @hdd2, Wsaishidlodthat the

necessary variation of the cable course of said at

least one cable member (50’) is generated by them.

26. Method for correcting the target path of a load

carrier (341i) approaching a target field (40i) which
load carrier (34i) is height-adjustably suspended on a
horizontally movable lifting cable carrier (22i) via a
lifting cable system and is approaching said target
field (40i) extending in a horizontal plane by an
approaching movement, the approaching movement being
constituted by a horizontal approaching movement

N\ (151i) and a vertical approaching movement superposed
to said horizontal approaching movement (151),
characterized in that a target field observation is
initiated before the load carrier (151i) in the course
of its approaching movement reaches an overlap with
the target field (40i) and that the further
approaching movement from this time on is corrected in
accordance with the target field observation.

27. Method according to claim 26, characterized in that
the correction of said approaching movement based on
the target field observation is already initiated at a
point of time (152) at which only a portion of said

I



carrier in the course of the approachi ng novenent,.li eeg tected by the target
field observation. 28. Method according to claim 3%€d in that
characteristic features (150i left) of this porti Iﬂﬂ by the

target field observation detecting said preceding ortion (40i
left) of said target field (40i) whichéfeatures allow a conclusion that the
portion (40i left) is Eart of the target field (40i 29. Met hod according

, . ). .
to claim28, chetEd®er i A9 hhiPrRreRA Ry Lt ¥rachah ke by esaid oload
precedi ngly reasdweeli @0rin othé 4butsd tof ofh& agbtcd@eind i beerddt )igre
detected by sai éarge field observaI#o qu%gh structures are spaced
transversel y wiTHTERFRRY 1% ettt o (ARAFIVRFLDRi d hori zont al
approachi ng novenent (151i). 30. Method according to clainms 28 or 29,
characterized i { | on.0of . precedi nal v. [ eache rtion (40i
left) of 2 t%%@f%%‘?%;ﬁ’ﬁ?fgr%g %/‘I‘vhvﬁh ?%%%éeéc}tge’%(%z? el%lid‘-r}g%i on of
sai d hori zont alchagpacteti skl erofleatures 160501 | befket exff cthiy pdetiemget field
observation. 3 &g [ t f§§% : [ : 30, %ﬁ%ﬁ ri zed
in that symet E%/r%vg%t ur eﬁé‘f%;@giﬂ?eef% 0 g%%?aé%%%%%%%p(% | gﬁé&
detected by t heakd gtesedingbhsegashable mxtign hoAPhckeftd Rf tephe of
clainms 27 to 3ardd aeterd zehi)n Jiiadh thath sl taDfow e deH@Bis{ide!l d

observati on of  gai.d jprecedi ngl eached_portion (40i_Ileft) of said target
field (40i) int% s o e o4k ¢ tp)ap‘ﬁ 'rfbfrfﬁ%ﬁemﬁg%? sai d | oad
carrier 61 (BB)dtoteidid target field are verified in accordance with
the observation of a portion (40i right) of said target field (40i) reached
Ia&gr in the course of the

29. Method according to claim 28, characterized in that

edge structures (1501 left) of a precedingly reached
portion (401 left) of said target field (40i) are
detected by said target field observation, which
structures are spaced transversely with respect to the
direction {151i) of said horizontal approaching
movement (151i).

30. Method according to claims 28 or 29, characterized in
that the extension of the precedingly reached portion
(401 left) of said target field transversely with
respect to the direction of said horizontal
N approaching movement (151i) is detected by the target
field observation.

31. Method according to one of claims 28 to 30,
characterized in that symmetry features (1501 left) of
said target field (40i) are detected by the target
field observation.

32. Method according toc one of claims 27 to 31,
characterized in that the result of the target field
observation of said precedingly reached portion (40i
left) of said target field (40i) in the course of the
further approaching movement of said load carrier

oy



further approaching novenent. 33. Method aCﬁhqgﬁwga;&e@mm&fd the clains 27

to 31, characterized in that the result of t I{RIk| observation of
the precedingly reached portion (40i |eft) of TM“NH eld in the
course of the further approachi ng novenent of ier (34i) to

said target field (40i) is verified in6accordance with the observation of
the entire target field. 34. Method according to one of clainms_26 to 33,
characterized iP4Hatte Hakd taxaet dielshars Mewrtied ddt 3PANES neans

of at |ea\sAAt1 OnQv:iﬁiE_rLgEé f&%é&bﬁ@{h\&%i@ adeg_seheteiddrﬁflwoia ; rftd tegr ssﬁelmload |
carrier, erein sai ) nf ary, observation device.is able to erve only
one area el errerﬁa]fﬁetsaf?e’oee"{gr@%f iréﬁatfl't%%i])ataefr Ayt rﬁ%epd?fgtéb? tinme
and whi ch devi daittheas appresadhihoimaliddeartent area el enments (150i) of said
target field (40i) successively with respect to tine. 35. Method according

to claim34, characterized in that said at | east one el enmentary observation
devi ce (643). | Mahhatl aaiceuding tte swial dbdthe akdias (B4i%o i3L,order to
successively t heard f_ di r | SFary ggq target field
(40i). 36. Met ocitaaacco_rl | ngoit%ddc}{gat:emtq%_,ia%ﬁglrtgct erl zechglr. t gftl%ac?d at

| east one el enshagxvatbicst \af itdie qeacedingly r1eadhed otiay (ARded al ong

paral | el searchdf@ckss sia Malhpd according die GalrBabs g acterized in
that taking a bearing of different area el e\rrpg{ts ,(%g&i,%jeof , 62 said
target field (4OHENRF SRRFASHAT [T R i @EYE n tinely
succession is c@giledtowaily e didle turi)zan atewifiterhichi ng novenent

o o S Sr MG S bt T SR IS e o 'R A " 10
field. o

34. Method according to one of claims 26 to 33,
characterized in that the target field observation is
carried out by means of at least one elementary
observation device (641i) adapted to said load carrier,
wherein said elementary observation device is able to
observe only one area element of said target field
(40i) at a determined point of time and which device
takes a bearing of different area elements (150i) of
said target field (40i) successively with respect to
time.

35. Method according to claim 34, characterized in that
said at least one elementary observation device (64i)
is moved relative to said load carrier (34i) in order
to successively take a bearing of different area
elements of said target field (40i).

36. Method according to claim 35, characterized in that
said at least one elementary observation device (641)

is succesgively moved along parallel search tracks.

37. Method according to claim 34, characterized in that
taking a bearing of different area elements (150i) of

|



that taking a bearing of different area el ement STl HaOceSRA Larget
field by neans of said el enentary observation devi 1o nel y
succession is carried out by sw nging novenents o“!ﬁﬂmm wﬂ rrier (34i).
39. Method according to claim 38, characterized i ns of said

| oad carrier (34i) are stimulated, sai &2vibrations causing a bearing to be
taken of different_ area ele 50i ). of sajd target field (40i), by nmeans

ts (1
of said el enent3f3A orb%@%t'%éh%eg/?%’e) (e gaidh ¢lemeRtar RRIGHRL ion
Met hod accor di rdeticengsaf) clmitinely toudSessiv abd edaveied outhasy t he
target field oRservati I s carrie t_ by nmeans of _a gro of target field
observation ne %%%g(ﬂg%g Qﬂn?lz %%@%%%%?%?ﬂbgt%o%%%e%? %’%aﬁ?ﬁs‘g% to
33, charact eri Zlezhd rcafater hE34ar gut daid dcadhpet viddedd. is carried out by
neans of a |laser beamtransmtter/| aser beam recei ver conbi nation, the

| aser beam source (1551) thereof emtting a |l aser beamtowards a plurality
of succesS8rel Mettheth@erardinstiomriain oié ¢us9l) chixactsrizad me

successi vely switghahlieidd onpgeds m@é?ff}%é{@saf& eT&id i i on state.

42. Met hod accordi ng to_ one, of clai 1, characterjzed in that after

di scovery of atf} IhesFihitargah ikt PoMmemns Rt iptd said target
field in an entdlendritelfy B ETIbE edddetedi el th yimerps 63 of the
target field observation the coverage of .the target field observation is
educed and  hé TRESRTATbr R ARRAHSH 1 Y (SRS SFW TR (Ton | 5
correspondi ngl waerhai=el .cakdrideet (Bl Jaccording to claim42, characterized
in that during the reduction of the coverage of the target field

obisrvation measures are taken in order to keep
39. Method according to claim 38, characterized in that

vibrations of said load carrier (34i) are stimulated,
said vibrations causing a bearing to be taken of
different area elements (1501i) of said target field
(40i) by means of said elementary observation device
(64i) in timely succession.

40. Method according to one of claims 26 to 33,
characterized in that the target field observation is
carried out by means of a group of target field
observation members (155k).

s 41. Method according to one of claims 26 to 33, -
characterized in that the target field observation is
carried out by means of a laser beam transmitter/laser
beam receiver combination, the laser beam source
{1551) thereof emitting a laser beam towards a
plurality of successively arranged deflection mirrors
(1591) which mirrors are successively switchable from
a transmission states to a reflection state.

42. Method according to one of claims 26 to 41,
characterized in that after discovery of at least one
feature suspected of belonging to said target field in
an entire field comprising the target field by means

e



t he di scover ¢gls &iRatHdt Bsn Rdppdéd W thin the coverage of the target field

observation b , HHt . 44. Method according to one of clains 26 to
43, characterq _
caused by appl

e.correction of the approachi ng novenent is
ion force to said load carrier (34i). 45.

Met hod according to one of clainms 26 t&343, characterized in that the

correction of t roachi ng povenent is initiated by displacing the

course of at | tta}%:etae%ﬂﬁ ORFCIAA IR i FRERTITL 2 e n a

r e?i on near Sa!?]{géfﬁ imm@mmgﬂﬂm Ez?élngecm&&d aﬂ{dbfdﬂé/ ﬂ‘n?dlztﬁfi@ﬁ Lly

relative to sai i fiin e carrier_d sai d cabl e nmenber extending

bet ween said | ﬁafsfaf'ncglt@fagbﬁfeatgéer r‘i"’b’%g?tzz%e%‘%o‘”%%‘?’a’ BHY Srrier (34i). 46.

Met hod accor di mprmespendinglyaiarthad@fcad. 45, characterized in that when

carrying out the horizontal approaching novenent by noving said lifting

cable carrier (34i) along two paths of novenent (20i, 16i) being inclined,

pr ef er abl #3r-ect@iRdraceandtinmdd dlaim 42y tahaxatteninad iin £Hadri zont al

pl ane, the fur : | UL tey i | tion of

bot h pat hs of %ﬁlﬁﬁ%gaﬁ%& ). %P t&e%h%c};%%%eregﬁﬂngm%%%oﬁéo clains 26

to 46, charact &gl QAL ian RaaFHes e tedkqm 5 oxsien to kpen ar get

fiel df arfa det eaird dliisfsdd%ﬁeﬁ g@taa‘dxeadsd_ @.@ﬁir)va\tiithﬁn ;the Mﬁd&a&}g@w ding to
one of clains t characterized in that col,or features of a target
field (42i) ar 3%3&?9&}' &a}%%ﬁ% qbFeFIRN PITERGSRE LS. Met hod
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characterized in that the correction of the

approaching movement is caused by applying a
correction force to said load carrier (34i}).

45. Method according to one of claims 26 to 43,
characterized in that the correction of the
approaching movement is initiated by displacing the
course of at least one cable member of said lifting
cable system in a region near said lifting cable
carrier (22i) substantially horizontally relative to
said lifting cable carrier (22i), said cable member
extending between said lifting cable carrier (22i) and

oo said load carrier (34i}.

46. Method according to one of claims 26 to 45,
characterized in that when carrying out the horizontal
approaching movement by moving said lifting cable
carrier (341i) along two paths of movement (20i, 16i)
being inclined, preferably rectangularly inclined,
relative to each other in a horizontal plane, the
further approaching movement is corrected in the
direction of both paths of movement (20i, 16i).

47. Method according to one of claims 26 to 46,
characterized in that structural features (150i) of a

pL



characterized in that a container stand of an inland container depot is
detected by the target field observation. 51. Method according to one of
claims 26 to 48, characterized in that the top side of a parked contai ner
Is detected by the target field observ%hion.

target field are detected by the target field

observation.

48. Method according to one of claims 26 to 46,
characterized in that color features of a target field
(42i) are detected by the target field observation.

49. Method according to one of claims 26 to 48,
characterized in that the entry (40i) of a container
receiving chute is detected.

_ 50. Method according to one of claims 26 to 48,
o characterized in that a container stand of an inland
container depot is detected by the target field

observation.

51. Method according to one of claims 26 to 48,
characterized in that the top side of a parked
container is detected by the target field observation.

St eet Has Been Replaced

TR

IIIIIIII IIIIII ] IIIII | llII



