1 Apparatus and Method for Controlling a Container Crane The | NVEARTFIR4 Tfos
rel atessto an apparatus and a nethod for 5 controlling a container
crane. A series of different types of crane are used for transl oadi ng
contmi ners. These include conventional ship unloading cranes, which are
~nmovabl e freely or on tracks, 10 and gantXy cranes or e.g. SwW nging
cranes. Common to all of themis that they have a novable |lifting device
on which | oading gear is suspended. The | oadi ng gear is so designed that it
can grip and hol dAPparatuseand Yiekhogs fornContxplliBgThRe Containege Graneos
di fferent transloading situations. The nost common situation is that a
container is picked up with an enpty | oading gear and transported to a
target location. This target |ocation can on the one hand be a 20

sui t abl e support T fﬁﬁfentﬂ.cm f@mt@@dtog afillalppagatiusa drel ry wmethoddfor
vehi cl e or.on the o | hand _a further coptainer which serves as a stacking

base. Cbrrgctly ESRY qa%ﬁﬁ§1ﬁ1 qqﬁﬁ&ﬁﬁﬁ'éggpebetmeen a starting 25

point and a desired point is made nore difficult by the follomnng factors:
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pendul um and can be caused ate un e5|r
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the point at whi gihlidainepdirathedsaiwhachi @geC aaiabler f&ﬁ&&?f"@&dohr eFalcksl, S

to be depgglted a2 nOtn%| %ranes or e.g. swinging cranes. Common to all
of them is that they have a movable lifting device on
which loading gear ig suspended. The loading gear is so
designed that it can grip and hold the current types of
container.

15 '
There is a series of different transloading situations.
The most common situation is that a container is picked
up with an empty loading gear and transportéd to a target
location. This target location can on the one hand be a

20 suitable support-surface, e.g. the loading surface of a
lorry or goods vehicle or on the other hand a further

container which serves as a stacking base.

Correctly controlllng the loading gear between a starting
25 point and a desired polnt is made more dlfflcult by the
following factors:

1. The loading gear hanging freely on the 1lifting

device behaves like a pendulum and can be caused to

30 oscillate undesirably by the movement of the lifting
device or external influences, such as wind,

2. the point at which the loading gear or the container
suspended from it is to be deposited is not always -



2 optimall'y visible and 3. in the event that containers are being

transl caded froma ship to shore or vice versa, current-induced 5
movenents of the ship need to be conpensated for. An additional factor is
t hat= when | oadi ng or unloading e.g. ships, the | oading configuration (i.e.
the height of the individual container stack#, whi-ch are possibly to be 10
crossed over by the |oading gear) continually changes and this nust al so be
t aken account of in order to avoid collisions. At the present tinme, the
novenent of the | oadi PPtd@allys visiblieo@yd he transport path is controlled
manual Iy whil st being viewed by a crane driver. The crane driver
general ly works together with so-called gui des who assi st hi e. by
Padi o, in the deposit iy IS (RESRmESAGr SPBERLEET o AT RgDELaE kropRaopdege:
location. 20 It is cl daont lmatsHilpe ter @hordr orenicenveashi, ccudtrenbadnduced
.particul ar responsi o] | C I e.fil] 1 1 | ghl

P gy P RicveidHed U We {éﬁxlq%y need % be .co %e%sa@et%?o(%nger

qualified personnel. wever, even 1n case there i's aways
of . human error in 25 which particularly the guides in the vicinity of -

the target |ocatipgh A{fiBoddSKraBEF UEENeHAR SdiE 148480 62N uahsadifg
damaged. Apart fromthis, the |abour cost currently necessary en .

transl oadi ng conaBnefips.t fhe loading configuration (i.e. the height of

' the individual container stacks, which are possibly to be

10 . crossed over by the loading gear) continually changes and

this must also be taken account of in order to avoid

collisions.

At the éresent'time, the movement of the loading gear

15 along the transport path is controlled manually whilst
being viewed by a crane driver. The crane driver
generally works together with so-called guides who assist
him, e.g. by radio, in the depositing of the empty'or
loaded loading gear at the target location.

20 : |
It is clear that the crane driver, in particular, has a
particularly responsible position which may only be
filled with highly qualified personnel. However, even in
this case there is always the danger of human error in

25 which particularly the guides in the vicinity of the
target location are at risk and furthermore the freight
can also be damaged. Apart from this, the labour cost
currently necessary when transloading containers is too
high. |

30 ,
It is thus the object of the invention to provide an
apparatus and a method with which the movement of the
loading gear necessary when transloading containers may
be controlled, at leaét partially, automatically.



hi gh. 3_0 It is thus the 'obj ect of the invention to provide an apparatus and
a nethod with which the novenent of the |oading gear necessary when
transl oadi ng contai ners may be controlled, at |east partially,

aut smati cal | y. 3 The object is solved by neans of an apparatus as
claimed in daim1l and a nmethod as clained ig Caim9. The apparatus in
accordance with the nethod operates with 5° at | east one sensor secured

to.the crane which is in the position to scan surfaces situated within the
lifting range of Thee dwpsbthgigasslwvad By maanse vitan eaplaratuspeistclainedpes

situated therein wmhi V. 1 i t T, hei ght drop
I's predeterm ned &mﬂﬁalgl%b&]ryeg"gér—@& %ec%geﬁg& Bjee(’ginlg(}Wbe scanned so

that the sensor specially recognises this edge and does not react to

further, e.g. admfee@ppa%ﬁﬁx% Cifn E@%&daﬁbghhtﬂhﬁhé"xﬁéﬁw& oif‘élséﬁe§%é??
e..g. a sensor which _is 15 descri bed bel ow and whi ch scans_.a |ine or

surface in®a pred éﬁﬁ%c?%g?ﬁ%ﬁm? ApBred 1P FheesHane shigh & détr%es

with distance. Thessiaisai té s;baai lgﬁneﬁhéé@t s&tuaneanywlasmrﬂ ﬁhévaﬁstaing
poi nt of a selected edg

gear or a 20 of 3: g ‘Z %dgggg;izo tg‘_lan %ngoiaa'? PES Egl‘?n%e

| oadi ng gear. V%qrma'pqoroacrada}asa sbhtatedr thereim i vhich have a minimum
' height drop. The minimum height drop is predetermined

10 having regard to the selected edge to be scanned so that

the sensor specially recognises this edge and does not

react to further, e.g. adjacent,- edges of lower height.

The distance sensor can be e.g. a sensor which is
15 described below and which scans a line or a surface in a
predetermined angular region with a resolution which
decreases with distance. The sensor is so aligned that
it in any event surveYs a point of a selected edge,
particularly a horizontal edge, of the loading gear or a
20 point of a selected edge of the container carried in the
loading gear. When approaching a container, which is to
be picked up by the lo_e.ding gear or serves as a stacking
base for a container to be unloaded, a point of a
selected edge of this target container is also surveyed.
25 - The apparatus is so designed that it produces control
| signals for the crane drive to steer the loading gear
into an engagement position with the target container
from the measured data determined by the sensor based on
the known dimensions of the loading gear or the container

30 carried therein.

The apparatus in accordance with the invention makes, in
particular, automatic height control of the empty or
loaded loading gear possible with respect to a target



be picked up by the | oading gear or serves as a stacking base for a
contai mer to be unloaded, a point of a selected edge of this target
container is also surveyed 25 The apparatus is so designed that it
produces control signals for the crane drive to steer the |oading gear into
an engagenent position with the target contgi ner fromthe neasured data
determ ned by the sensor based on the known di nensions of the |oading gear
or the container 30 carried therein. The apparatus in accordance with
the invention nakeatalihefartiTtl 6in bet agaumedhehait tﬂfé’ltﬂi@i‘g@f Lbeaetiphy

or | oaded | oadin le with respect to tar cont ai.ner
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at | east one poi gkne¥aanyt hE1d&T RRiar qﬁiax%wtfeadlwld Sedges Iwhltche St pst
of this. application, q%yalwas i ncl udes _ t hose
a

(cont ai ner - f r ee) SUEVE¥E ﬁﬁa§§n§f’rl @&statoﬁpeeae%‘b@ﬂﬁl PRiRLy be
detected with thwheanshe aled'HUMam‘gegucual:;udeh the tibedpdsai théncohtelke of

setting down SurEﬁiS application, it always also includes those

10 (container-free) target locations which have at least one

edge which may be detected with the sensor and

- unambiguously define the position of the setting down

surface.

15 . It is possible within the scope of the invention to

survey edges of any orientation by means of the sensor.

It is, however, sensible to select horizontally or

substantially horizontally aligned edges for surveying

_ - purposes. Points on inclined, non-horizontal edges may

20 of course also be sur\ieyed ‘with inéreased processing

'capacity. or the use of a plurality of sensors and related

to one another. Thus it is e.g. assumed that a lorry

: génerally has a gently inclined setting down surface with

correspondingly extending edges to be surveyed. Even

25 target location configurations of this type wmay be

~ detected and calculated with the apparatus in accordance
with the invention.

Embodimen_ts' of the invention are protected in the
30 ‘dependent claims with which a yet further automation of
the loading gear control may be achieved.

These embodiments can be. réalised, in particular, in
cranes which are movable as a whole parallel to one of



15 It i's possible within the scdpe of the invention to survey edges of
any orirentati on by neans of the sensor. It is, however, sensible to
select horizontally or substantially horizontally aligned edges for

surweyi ng purposes. Points on inclined, non-horizontal edges may 20 of
course al so be surveyed with.increased processing capacity or the use of a
plurality of sensors and related to one anot her. Thus it is e.g. assuned

that a-lorry generally has a gently inclined setting down surface with _
correspondi ngly. ehaahbrtpqnnﬁk edgés eofir theetargefyvarori¥ainer t angewhose
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with the apparatus |n CCordance vt e~ i nventi on.
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further automatleheoftéf@eioeéhl&alae&r COfh I @heMBdadhe @ﬁhlaeV@éirrIeﬁ§ethe
enbodi nents can be reallseqS in o%itlcular [ anes which are ngg 3
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the case of a derri he
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of the transverse rows W he | oadj n
10 type of crane is onlyghescrlbed in so detailed a manner

because it is commonly used for the transloading of
relatively large quantities of container and due to the
predetermined coordinate axes on which the crane and
‘lifting device move, make sensor—contfolled automation
.15 particularly simple. Regardless of this, every other
crane, e.g. gantry or swinging crane, can, however, of

course also be equipped with the apparatus in
‘accordance with the invention. Merely a larger
processing effort must be made with such cranes when
20 converting the determined measurement data into control
' signals. In principle, sensor-controlled automation of
the loading gear movement is, however, possible in this

case also. |

25 The problem was mentioned above that the empty or loaded
loading gear suspended on the lifting device behaves like
a dynamic system. It can be caused to perform undesired
oscillations merely due to the movement of the lifting
_ device but also as a consequence of e.g. wind. 1In
30 theory, the amplitudé of_this pendulum oscillation may be
determined by surveying a point, e.g. a selected edge of
the loading gear or of the container carried therein,
provided that the selected edge to be scanned is aligned
and remains transverse to the plane of oscillation. The



gear aligned parallel to the target containers. This 10 type of crane
Is only described in-so detail ed a manner because-it is comonly used for
the transl oading of relatively large quantities of container and due to the
predet erm ned coordi nate axes on which the crane and |lifting device nove,
make sensor-controll ed automation 15 pargicularly sinple. Regardless
“of this, every other crane, e.g. gantry or sw nging crane, can, however, of
course also be equipped with the apparatus in accordance wth the
i nventi on. peadallym anot tonyeto pbec expecgedf faant, rhowever nadé woulrssuch

cranes when 20 . nocCORYRELLNG NBrdatpEalNCd BEAPULGTERTyd3; H“ 28R !
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signals. In principle nsor-contro “aut omation o ‘ng gear
novenent is, hovxﬂ\saérrem%m whiight ﬁpgaéa@e ef ddhe muspendnce

ment i oned above tl@abub@i" ﬂ@%ts)édqf el. gadﬁﬂehoﬁévm%aforﬁi&m&dm&ﬂat hQss
lifting dE%ICE behaves.|like a g£§ m c s stem % can %f d tgﬁgerform
undesired Bscil | ¢5£}HH5%QHV rE2EH eﬁﬁQEn% 3t 9 59 PRPIB Ut
al so as a consequemcaumflengermﬁnﬂ sufficidnt intbedey, tdiedebpimninde thie

this pendul um os&te#rglt Q% @éﬁ%ﬂetﬂfﬁ\ Q.%q_ol?y surveying a point, e.g. a
g gear

sel ect ed edge of e container carried thereln
provided that the selected edge to be scanned is aligned and remains

transverse to th%ﬂ”éﬁﬁ%ﬁﬁa@@@ué'éhb%ﬁlmgﬂﬁ ‘in faccordance with Claim 2
10 thus provides that two points are surveyed situated on
parallel edges of the loading gear or a container carried

therein by means of the sensor. With continuous

measurement, the oscillatory movement can be determined

from the measured values obtained (which permit a point

15 statement about_the deflection and angular position of

the loading gear). Signals-.are then produced

automatically in the apparatus which control the crane

drive to damp the oscillatioh. ' '

20 | It is possible for the two parallel edges to be scanned
with one sensor. Appropriate sensors with suitable
viewing angles are available. However, the resolution of
such sensors decreases with increasing viewing angle, for

_ which reason a construction in accordance with Claim 3 is

25 | preferred which associates an individual sensor of higher
resolution with each edge to be scanned. If these
sensors are arranged, as proposed in Claim 4, in
different axial positions with respect to the edges to be
scanned, measured values are obtained from ‘which the

30 angular position and deflection of the loading gear may
be determined with relatively little processing effort.

Particularly the last apparatus referred to also permits
a relatively simple parallel alignment of the empty or



pendul um notion to be expected can, however, of course not always be

predi cted. Particularly with pendul um novenents -on which rotation of the
suspended | oadi ng gear is superinposed, e.g. when noving a container with a
mass 5 di stribution, the neasurenent of an individual edge point can no

| onger be sufficient in order to determ ne thhe degree of possible

defl ection. An advantageous enbodi ment in accordance with Claim2 10
thus provides that two points are surveyed situated on parallel edges of
t he | oadi ng gear loadgdcolrading geari oditlheacitarder oeatainet. t hBf the
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defl ection of the |oading gear may be determned with relatively little
processing efforh.ith the embodiments described above of the apparatus in
accordance with the invention, e.g. the longitudinal
edges of a loading gear may be automatically aligned with
15 the longitudinal edges of a target container. The crane
driver is thus relieved of several difficult control
processes. In order to lower e.g. the loading gear

aligned onto a target container, it is, however,
- additionally necessary that an alignment also be
20 performed with respect to the transverse edges. This
alignment can e.g. be effected manually by the crane
driver. Furthermoré, in addition to the sensors scanning
e.g. the longitudinal edges, further sensors can be

_ provided which survey the points on the transverse edges.

25 -

Advantageously, however, in an embodiment in accordance
with Claim 6, a sensor is provided which is mounted on
the crane so as to be movable in the direction of the
edge to be scanned. Such a sensor can be moved é.long the
30 edge to be scanned and-survey its (or their) end points.

With the knowledge of .at least one end point of an edge
of the target container to be scanned, the precise
position thereof may be determined and the crane moved
accordingly. Thus in this embodiment, the alignment of



Particularly the | ast apparatus referred to also permts a relatively

sinplevparallel alignnment of the enpty or 7 | oaded | oading gear with a
target container. I f the sensors are further, as proposed in Caimb5,
~arranged noved out |aterally sonewhat (so that they can | ook beneath the
| oadi ng gear or a container carried therein)g 5 the enpty or | oaded

| oadi ng gear can then be noved automatically into a position in which it is
di sposed above the target contai-ner and aligned parallel thereto. The enpty
or | oaded Ioadinghge&mmu¥xbnnl9adedf&paﬂéngagaaneniﬁhlth@ dongitindanefl

the | ongitudi naI i%f’%né@@rég ed&e%g éf' n@ﬂef‘ﬂ%xﬁhef | 4SHt a PRIRIGRP be -

position. Wth t I ments de above o apparatus in
accordance W th Fﬁ@tmléﬁd an téegsmaée%ngawdv:rreh e @iaglst sensexdi ngt
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t arget contai ner. he crane driver is us relieved of several diffic
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10 -same transverse row) at regular distances and optionally
to compensate for movement of the ship caused by currents
etc. by appropriately moving the crane. It is of course
. also possible simultaheously to determine the end points
of the edges of the loading gear to be scanned and of a
15 container optionally carried therein and of the edge of
the target container to be scanned.

The sensor is advantageously connected directly to the
lifting device in accordance with Claim 7. An optimum

20 overview of the transport process by means of the sensor
is made possible in this manner.

In accordance with Claim 8 the sensor can be constructed
as a 2D distance image sensor.. Such a sensor produces a
25 measurement beam pivoting in a plane with constant
determination of the transmission angle and the beam
return time. The beam return time is to be understood as
meaning the time which e.g. a light pulse'requires after
transmission to vreturn to a receiver after being
30 reflected at an object to be surveyed. The distance of
an object from the sensor may be calculated from the beam
return time. A common example of distance measurement of
this type is e.g. radar measurement. The spatial
coordinates of a surveyed point may be determined with



25 Advant ageously, however, in an enbodi ment in accordance with Caim6, a
sensor=is provided which is nounted on the crane so as to be novable in the
direction of the edge to be .scanned. Such a sensor can be noved along the
30 = edge to be scanned and survey its (or their) end points. Wth the
know edge of at |east one end point of an edge of the target container to
be scanned, the precise position thereof may be determ ned and the crane
noved accordingly. Thus in this enbodiment, the alignnent of 8 the enpty
or |oaded | oadi ngegpectwitoh tiiee demmgixt i mearencdf rehes\date (algelbe of beas

target container ygpyy etiaa?ra&es.immehhﬁ stqa! Qﬁtdfééén&‘étﬂné%é' Q%Qor

sensor. It is generally sufficient to pe ormthis measurin rocess
once per transvefstaP8¥ BEABCPY A MECrapfAvieh heam. o fpg 9P§ﬁ§PSSdeBaYI-5%EV§r
if the conta|nerasataetaeaguk@aégd Be@im.Oonto a ship or lifted off fromit,
It is possible to determ ne the end points of the edges of the target
contai ner To be scanned (or containers situated in the 10 sane
transverse row) af mhgﬂsnanhrngnmlanendfopheoaﬂIQASUananmmagEesénsors

movenent of the §ALR,$BUSCNHRNC t a1t lyaygaéﬂéﬂghPP 9kl
i 1 S e depostas

crane.. It is of course al sO poss Ml t anedu to determne the en
points of the ed§gs Bitaimed owaieh gé&rQkYQNﬁsganﬂ§§°§WétéPna%MPUt the

container optiongbkyt§anki & PR da0hohlec@difalf and a transverse
10 edge of the target container. Such a sensor (3D distance
image sensor) supplies all three coordinates of the

surveyed points. '

As already mentioned above, the meésured data determined

15 by the sensors is converted in the apparatus in

accordance with the invention into control signals. The

calculating'processes necessary for this purpose are part

- of the basic knowledge of the expert as also are their

processor-controlled conversion into control signals for

20 a crane drive. It should, however, also be pointed out

that, particularly in the embodimeht'in which the sensor

is movably arranged on the crane, its position is also

maintained fixed with respect to the crane and

incorporated into the positional calculations. It is

25 ensured in this manner that the necessary control signals

can be produced independently of the position of the
sensor on the crane.

' The invention is not limited only to an apparatus for
. 30 controlling container cranes. Instead, a corresponding
method is also to be protected.

In this connection, reference is made to - independent
Claim 9. Advantageous embodiments of the method are



the target container. to be scanned. The sensor is advantageously connected
directiy to the lifting device in accordance wwth-Claim?7. An optinmm 20
overvi ew of the transport process by neans of the sensor is made possible
in this manner. In accordance with daim8 the sensor can be constructed as
a 2D di stance image sensor. Such a sensor ploOoduces a 25 measur enent
beam pivoting in a plane with constant determ nation of the transmi ssion
angl e and 't he beamreturn tinme. The beamreturn tine is to be understood as
meani ng the ti nePwREeRtedyina depgndeptl SdaimguilPesndf £dr transmi ssion to
return to a receiver after. be| ng 30 - reflected at an object to be

surveyed. The distance, of obj ect fromthe _sensor nay Ee cal cyl at ed from
the beam return tPfe. PAIRG] ﬁ eégnﬁ"lh@ oleihefant "'g‘h

type is e.g. raﬂaenmwurxfsmmes in Thervephng aht cheaditnanes pint sunvayed
poi nt may be deternine
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descri bed above 1s a |t|ona ace-scan I s obtained
can give e.g. inPBEMRAGH PRud Hed gelected edge of this target location.

With the knowledge of the measured values, the vertical
10 position and also the lateral position of the edges with
respect to one another can be determined and from the
known dimensions of the loading gear and a container
possibly carried therein the wvertical and 1ateral
difference to the target location (whose conflguratlon is
15. also known), whlch is yet to be covered, can be input
. into the crane processor or some other processing unit
which controls the crane drive. A further reference is
'also made at this point to the fact that a target
1ocation'can'be'repreSented not only e,g. by a target
20 container which is to .be picked up or serves as a
stacking base but also by a support surface for
containers, e.g. on a ship, goods vehicle or lorry. of
importance for the method in accordance with the
_ invention is merely that there is a surveyable edge in
25 the region of the target location which is in clear
geometrical relationship with the target location
configuration. In the event that the target location is
a container this cen be e.g. one of the upper horizontal
edges of the container. B

30 _ : -
It is provided in an embodiment of the method in
accordance'with the invention that further points on
further edges of the_loeding gear, of a container carried
therein and optionally of the target location are



positions of points on a |longitudinal and a transverse 10 edge of the
target~container. Such a sensor (3D distance inage sensor) supplies al
three coordinates of the surveyed points. As already nentioned above, the
measured data determ ned 15 by the sensors is converted in the
apparatus in accordance with the inventioniinto control signals. The
~calculating processes necessary for this purpose are part of the basic
know edge of the expert -as also are their processor-controlled conversion
into control sigsakveyed.20 The alecadimg dgeasr. cdn dbeoudlighedewdth atbe be

poi nted -out that taP@EEL‘iB'c%‘Eli}Srﬂ q Qmm%@'gﬁdeﬂ My Reitie FE8LLe iwé?h

novabl Yy arranged on~t crane, I.tS position IS S0 mal‘nt al ne

respect to the cibfie hiktingomsdidhitedbnt @kaqe Potht ixpapectal &4 afushber

It is 25 ensyesfet#ibBnS aBBNEr -that the necessary control signals can
be producg? I ndependently of the position of the sensor on the crane. The
i nventionYs not limted only to an apparatus for 30 controlling

cont ai ner cranesIn bisieracto cavoid esgpativionet keflereneesdst made prot eheed.
In this connecti n IS ' . '
3anLERPELE P, S R R S R Al the (apeazanye

Advant ageous enbodi 1 are
d ai ms 10 and 11clah@sprinciple of the method in accordance with the

10 The previously discussed principal fields of application
- of the process in accordance with the . invention (and also
of the apparatus) relate to the approach and alignment of

the loading gear and of a container possibly carried
therein with a target location and the automatic damping

15 of possible oscillations of the loading gear. A further
erhbodimen_t of thé method will be discussed below which
relates in particular to the transport path of the
loading gear between the target locations. As already

stated above, containers are placed particularly in

20 transverse rows, e.g. on ships, and further containers
. are stacked onto these containers. The lifting device is
moved over the container row whose height is to be
increased or reduced. The height of the individual
container stacks situated in the row changes continuously

25 (in dependence on the loading plan) in the course of
transloading. Care should be taken that the loading gear

is moved over its transport path at a suitably safe
distance above the upper containers in the row. Due to

the continuously changing configuration of the row of

30 container stacks which is to be increased or i:educed,
manual monitoring of the transport path necessitates a

high degree of concentration. It is therefore provided

in accordance with Claim 10 that at least one upper
horizontal edge of each container which is passed over by



-invention resides in surveying at |east one point on a 5 respective

sel ected, upper, particularly horizontal, edge of the |oading gear, of a
cont ai ner possibly carried therein and, when approaching a target |ocation,
at<l east one point. on a selected edge of this target location. Wth the
know edge of the neasured val ues, the verti@al 10 position and al so the
| ateral position of the edges with respect to one another can be determ ned
and fromthe known dinensions of the |oading gear and a container possibly
carried therei thet lpadiag igSdr isndurveyedalatdiats deasteone Pedntar gdhe

| ocation (whose Lopf iuiall ALy el used Foil thlMBlrpeCls 35Vl &0 udRd

covered, can be Input into ﬁi}e crane processof. of sone ot her processi ng
unit whi ch cont it§l ssufee¥r Redngs e thef haading cFeRENC O s2 aCORLTRE at

this point to thedaWly hahraitar ¢dleredetaad 6AN tiRe regrgeenicathtadnenn! y

e.g. by a_target 20 cont ai ner which.is to be pick UR :Qf .Serves .as. a
stacking Shase If Sensqy ltﬁ/‘_’QJ’veé’(W’g:lJty swgggtof g‘?'ecg‘r#rg’llﬁl sde,é%el% on
- a ship, goods vedhidlad iggndd e/ .lodl substraintried 1yf serttlcal Lye destwandly .
accordance wth the invention is nerely that there is a surveyabl e edge

in 25 the region of the target location which is in clear geonetrical
rel ati onshi p wi Wittheherajel afodhs measwredveduiesn a surface arafillan &L the

target |ocation gy al%i@ig{‘ebohliiﬁuﬁﬁ!&%% €cin 0BE UetdEmime@®r with zent al
edges of the container., 3071t, is provjde

. o] \ d in an enbodi nent %fichthean
method MR accoMFARRSSHR WHEE i nGeHiti bR FRGt CFAPEHBFOFEEROE off ¢
be taken account of when controlling the loading gear
ovér'the container stacks to be increased or reduced.
The data input into the processor is updated each time
the loading gear moﬁes, whereby changes in the loading
15 - configuration during the transloading process, and also
a change in the position of a ship caused by tidal 1lift
when e.g. loading or unloading the ship, are taken

account of.

20 - The invention will be explained in more detail below with
reference to a number of views which relate to the

exemplary embodiments.
Fig. 1 is a schematic view of a container crane which
25 S is equipped with an embodiment of the apparatus
in accordance with the invention.

Fig. 2 shows a further crane,

30 Fig. 3 is a schematic drawing which shows the approach
of a transported container to a target

container.

Fig. 1 shows a container crane 10 transloading containers



further edges of the |oading gear, of a container carried therein and
optionally of the target |location are surveyed. The | oadi ng gear
can be aligned with the target:- location in this manner not only with
respect to its lifting height but also with respect to further geonetri cal
axes. 5 In order to avoid repetition, refergnce is nmade to the statenents
in this connection relating to the apparatus clains. 10 The previously
di scussed principal fields of application of the process in accordance with
the invention (a2l stacked fheaappanawvesper ebat alt.0 fThe appriedoiermncrane
alignment of the 4 ogding ng‘f.]d&legf vﬁlféi{‘tf‘é.”ﬁfav%gié' Ry GRELY ST 15NEL64 N
with a target location_and the  automatic danping, - of "possrble
oscillations of eaerieddmghyiceh is A Lifthng devbaentht Wrichelsmmeiable | |

be di scussed bel v whé Cohgh 8h8%nhl BRFELEHLAT o0 thide PriidRnor isiildhddd t he
cont a1 ner © are. PhaRe L CUM ieVien Db 15 4 ICAbE Eotins B Hrch
ships, and furt hehie cophpaimessale magckedgrabpetihand telidai narse Idwding
118109 dev e | GpdVE8 Q48T bl Sl A Upd I BOSES BELELL S LR any
situated i n the demivddngest toal i position Ielow the bebdgelebte on the
| oadi ng plan) in the course of - -
10 The container crane 10 illustrated in Fig. 1 corresponds
-  thus far to the prior art. However, in accordance with
the invention, a series of sensors 17a, b, 18a, b are now
disposed on the lifting device 15. The sensors i7a, b
are so arranged that, as shown, they survey respective
15  points 170a, b, offset in the longitudinal direction, on
longitudinal edges 160a, b of the loading gear 16 and
points- 170a’, b’, which are also offset from one another,
on horizontal longitudinal edges 120a, b on a container
120. As explained below in connection with Fig. 3, the
20 height difference, in particular, between loading gear 16
| and the surface of the container 20 can be easily
calculated from the respective measured point values and
furthermore a parallel alignment of the longitudinal axis
of the loading gear 16 with the longitudinal axis of the
25 container 120 can be checked. If, as in the present
case, the bfidge 14 is already aligned with the container
row 11, the loading gear 16 can automatically be
controlled without difficulty by means of the measured
data determined by the sensors 17a, b into loading
30 engagement with one of the containers 12, e.g. the
container 120.

However, the alignment of the bridge 14 with the
container row 11 can also be automated. This is effected



transl oadi ng. Care shoul d be taken that the |oading gear is noved over its
transport path at a suitably safe di stance above t-he upper containers in
the row. Due to the continuously changi ng configuration of the row of 30
contai ner stacks which is to be increased or reduced, manual nonitoring of
the transport path necessitates a high degr@d of concentration. It is o
therefore provided in accordance with Claim 10 that at | east one upper
hori zontal edge of each container which is passed over by 12 the | oading
gear is surveyedift the dzawingnbypbhatsenperaakiasdhs@f eliicke thecgensor
this purpose as igadkbweepicdcirdsaUhVEINEPAES1 e (e dHRAGM [ty rofr 21
cont ai ner p055|buéﬁ§$rf|ed thgre|2 and on the'ggége%_CﬁataEnen. 5 g%e
sensor is conven v chield: 6% yadev 11898 ctighd 9f ey (9t &
substanti al |y vedensad ylsiowiwarmbty. sNbwh e atehadnd hef nedsiyiads)val udn a
surface prpfile of he |oading configurati cap_b etermned.with a 10
pr ocessi ngguni t, %5.&8.1' itnot jélgrrlag'gleprq%@%sesg&’ \/\H’Cﬁag‘atr?ebem?‘@%neagmgﬁtr of
when control | i ngenoughodai bhegbangbbedinal dbrectien of ddies contise newsy d&sed
or reduced. The dgq IWiileidl® bECVRECABRA b wRIAERaEACHSh ThchiBes
| oadi ng gear noves, whereby changes I n the |'oa mg 15 configuration
during the transftb&dioRf ppEgesSOTREY RAURLE PhnEke FOPRS1PETS | bt of The
ship caused by tipdalididnt #beghe GontDpbAgrew Uil ORIERY riehpedti Pto ahe
taken 10 crane 10 can be unambiguously determined with the aid of
these measured values. It is then sufficient to move the
crane 10 until the loading gear 16 is disposed centrally

above the row 11.

18 The alignment of the cfane can, however, also be effected
by meéns of the sensors 17a, b. For this purpose, the
crane 10 must be moved in a direction until e.g. the
sensér 17a reaches the closer end of the upper horizontal
edge 120a scanned by it of the container 120. The

20 . position of the row 11 with respect to the crane 10 may
then:be determined and appropriately aligned from the
known relationéhip of the loading gear 16 with the crane
10 and the measured value.

25 A further possibility, which is described above, would be
to arrange the sensor or sensors 17a, b in the lifting
device 15 so as to be movable in the direction of the
scanned edge 120a, b. It would be sufficient in this
case to move the sensor 17a-(and not the entire crane 10)

30 appropriately in order to detect the corner point of the

' scanned edgé of the container 120.

Figure 2 shows a container crane 20 which is:the same in
principle as the crane 10 shown in Fig. 1. Provided in



account of. 20 The invention wll be explained in nore detail bel ow
with feference to a nunber of views which relate 'to the exenplary

_ _ _ crane which 25

I szequi pped with an enbodi mrent of the apparatus in accordance with the

I . Is a schematic
drawi ng whi ch shows the approach of a transported container to a target
cont ai ner .. Flg 1 shows a container_ crane 10 transloadlnqﬁﬁﬁg%alners

enbodi ments. Fig. 1 is a schematic view of a container

invention. Fig. 2 shows a further crane180 Fig. 3

12 stacked in athisheraealigvisia bYREgeca? ai WetkCR i

op ghes)s 14

whi ch is movabl ezlorhrwegéﬁriédaaﬂ wRi&hedsog Mfﬁhngsdévh.bfat aBguﬂﬁ\dmeLSIS

whi ch is novabl e th t d f
on the lifting d'é%f?"’tlélﬁe?q‘sg% :J éﬁ%ﬁbuéiﬁgi agﬁ%)?ﬁgﬂﬁl g{ql

thE o3,

Hapanger >

ners 12

may be grasped
device 15 into
The conta§ner c

20 hpréh éheaboad;nghgehr1é6aseocmatadedtbytmheMmﬁtmng;

%%e’%la%lr? : vec{ é anﬁg'é'lg' %corrgﬁggﬁd?#ﬁﬁdﬁr to tl?]e

prior art. Howeusaridge arzcorddhce:rwmh dhevenve}'ﬂn oRONAtexr | ehe ofloRdinsg

17a, b, 18a;, b
b are so arrang

10

15

20

25

30

gﬁ%@:‘f’wgg@ edpan #1 el idip Ayl CeglBpenhtieas el Strie7 a,
llftlng dev1ce 23 is a v2¥E¥3¥11358§3££Ye lifting gear 24
which is just in loading engagement with a container 25.
The container 25 belongs to a whole series of further
containefs, which are also designated with the reference
numeral 25, and which are arranged in adjacent stacks 27
in a transverse row 26. In the illustrated case, the
containers 25 engaged by the loading gear 24 are to be

transloaded onto a lorry 28.

In order to control the loading process, sensors 29a énd-
29b are provided which are arranged on the lifting device
23 and whose sensor regions 290b, 290a survey respective
points on the upper horizontal léngitudinal_edges of the
loading gear 24.

The empty loading gear 24 is firstly lowered positionally
correctly onto the container 25 (illustrated state) with
the aid of the sensors 29a, 29b. . The loading gear 24 is
now moved, loaded with the container 25, to the lorry 28,
the surfaces of the container stack 27 additionally being
swept over by means of the sensors 29a, 29 and a
respective point on the longitudinal edges, bounding the
surfaces, of the container 25 is surveyed. With the aid
of the measured values, a profile of the surfaces defined
by the container stack is produced in the crane processor
which can be updated on each loading movement of the
loading gear 24 or of the lifting device 23. The crane



15 points 170a, b, offset in the |ongitudinal direction, on
| ongi t udi nal ed
whi ch are al so offset fromone another, on horizontal |ongitudinal edges
120a, b on a container 120. As explained belowin connection with Fig. 3,

the 20

hei g

ges 160a, b of the | oading gear 16-and points 170a', b',

ht difference, in particul ar16between | oading gear 16 and

the surface of the container 20 can be easily calculated fromthe
respecti ve neasured point values-and furthernore a Earallel al i gnnent of
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'values detected for the lorry.

Fig. 3 is a rough schematic view of a typical
transloading situation in which a container 40 is to be

deposited flush on a target container 41. All the other

components of the crane etc. transporting the container

40 have been omitted for reasons of clarity. Reference
numerals 42 and 43_indicate points which were surveyed on
one of the upper longitudinal edges of the container 40
and the container 41 by means of a sensor 60 secured to
the crane, which is not shown. A measuring beam 600 is
rotated by the sensor 60 in a plane over an angular

region 61 for the survey. The beam return time at each

"defined emission angle is determined. The distance
between the sensor and a point which reflects the beam
may be determined from the beam retﬁrn time and from the
emission angle of the beam and its angular position with
regpect to the sensor. Cbordinatés, which define the

. vertical and horizontal position of the point in relation

to the sensor, can be determined in this manher for each
point surveyed by the sensor. In the present case,
points 42 and 43 on upper horizontal longitudinal edges
of the containers 40 and 41 were surveyed by méans of the
me'asuring' beam 600 at angular positions A,, A,. The
vertical distance Ah and the horizontal distance AX



that the field of view 180a of the sensor 18a includes the end edge corner
poi nts*of the containers 12. The position of the ctontainer row 11 with

respect to the 10 crane 10 can be unanbi guously determined with the aid
of tthese neasured values. It is then sufficient to nove the crane 10 until .
the | oading gear 16 is disposed centrally abble the row 11. 15 The

ali gnnent of the crane can, however, also be effected by neans of the
sensors 17a, b. For this Eurpose, the crane 10 must be noved in_a direction
a

until e.g. the sdPRBreqratheaPRABLENE2:RBSeA3eFaNoPe HietgipEmeah f oM e

edge 120a scannedcdyréspohding 666iaingted 20. The 20 position of the
row 11 with respect to the crane 10 nay then be determ ned and

-appropriately aligned fromthe known relationship of the | oading gear 16

wi th the crane l1Fendthéepuepssecdfvpogdtidhally Adrwectdry pettiind idown,
which is degscrib b . r th e b
" the 1118 ng daecfiatiar 4O tudt U BRISA,"EnaoECh P SREMRTad g
scanned edge 120&oint 42, wotilpeheuyalue X 19 zewWe anddhe vwlwe tdle is

sensor 17a (and-rE&uéﬁetS”Ehéekﬁbﬁﬁehé9§h€0of th%p@HH@aﬁﬂéﬁ)édr1éﬁ£k”Tﬁ@
det ect the corner point of the scanned, edge %%ﬁph container 120. Figure-2

shows a cont ai ner2kPEPRY DREGHTFUREFQL ¢ SPEnEFRRE 3STHAECEHBRAY kY
shown in Fig. 1. produced withouthdiffdealslies with kheddmcideddd FE i the
nnvable_OQtheelgcontinuously determined and checked position of the

measured valués 42 and 43.

It will also be clear from the preceding description of
the sensor 60 that the minimum height of an edge to be
15 scanned can be predetermined without difficulty. It is
sufficient for this purpose to relate the individual
distance values of the measuring beam 600 emitted from
the sensor at different angular positions to one another.
If, e.g. a relatively large change in the distance occurs
20 . with a small change in the angle, then an edge is
' present. The relationship between change in angle and
the distance values determined may be adjusted as desired
so that the edge drop triggering a measurement can be
matched precisely to the selected edge to be scanned. It
25 can e.g. be ensured in this manner that the sensor
reliably detects an external horizontal edge of the
container and does not respond to e.g. relatively small
edges of reinforcing profiles on the container. One
could e.q. pre-program the sensor only to regpond to.
30 edges which have a drop of the height of the side wall of
the container. As  stated above, there is absolute
' freedom of choice in this connection. |



21 and carried on which is a lifting device 23 which is novable in the
| ongi tudinal direction of the bridge 22. A driver's cab 50, which is
associated with the lifting 5 device 23 and is
previ ded on the bridge 22. A crane driver can nonit
activity fromthe driver's cab 50. Suspended fromthﬁ'"!mm H 23 is
a vertically novable lifting gear 24 which is just in

with a container 25. 10 The contai ner 25 bel ongs to a whol e series lof
further contai n@IAIMSi ch are al so designated with the reference nuneral

25, and which are arranged in adjacent stacks 27 in a transverse row 26.

In.the illustrated case, the containers 25 engaged by the | oadi ng gegr 24
are to be 15  1.raRORankihorfer COR¥9LINg & EPRERLRBT GXARS, Mhech

| oadi ng process, sensps Z%Rvable?IRfRAA paewdedfwlacm\ﬁ@ﬁwn@ﬁamgthe
lifting deV|ce 23 and whose S?PS 290a s e ective 20
poi nts on5the upper 1AfA%oftid Iwg’d'&ﬁ"[ gg‘?nﬁf’n’éﬁﬁﬁgrﬁfc?ﬂ ]ﬁ%&) "%4
The enpty | oadi ng gedield?, | ehhirasteyibederid phattlmalllepsd:oronet Igemm'm

the container 25 (il Igls;gare’at ed iggt ﬁow r%tc?g 2%,| G%fo a-%)ﬂoQ%dEHewﬁ?L%O

29a, 29b. The loadin véd e contai ner 25,
to the lorry 28, the aauréfrm afovdcthonlondingsgaar 416addidi el INPAKE ng

swept over by neans OLS a2 bsan | o
1 ongi t udi nal _ edges, bouvl}qrgf‘aﬁ Eﬁd Yhicd? 1§ dra Eﬁép%dl\'{ﬁdip 86 Qtdrh

surface cont ai ner
surveyed10 Wth the aﬁf‘thcﬁcqfhedh%B%%?‘édwﬂ'EP&Qs i’f &r’cﬁﬂ’ég of2P¥8 ?lﬁr]ighee
defi ned by the contairgddsiqdedrs @eduwed dnd b lvh edyes plicosssdy; 120a,

b) situated therein, which have a minimum height

drop, to survey at least one point- (170a, b; 170a’,
_ b’; 42; 43) on the edge (160a, b; 120a, b) and which
15 is so aligned that its scanning region sweeps over
points_(l?Oa; b) on at least one edge (160a, b) of
the loading gear (16, 24) or at least one upper edge
of a container (25) carried in the loading gear (24)
and, when approaching a target cohtainer (120) to be
20 piéked up or serving as a stack base, at least one
' upper edge (120a, b) of the target container (120),
whereby the apparatus generates control signals,
from the positions of the detected edge points
(170a, b; 170a‘’, b’'; 42; 43) and from the known
25 dimensions of thelloading gear (16, 24) or of the
containers (12, 120, 25, 40, 41), for the crane
drive to steer the loading gear (16, 24) or a
" container connected thereto inté an .= engagement

position with the target container (120).

30 | | |

2. Apparatus as claimed in Claim 1, characterised in
that the sensor sweeps over at least two selected,
- parallel edges of the loading gear or of the

container carried therein.



whi ch can be updated on each | oadi ng novenent of the |oading gear 24 or of

the lifting device 23. The crane processor can thus automatically
pr edet.er m ne a collision-free path to the desired de [ m 5
case the lorry 28, for the transport of each contai nerﬂmlm"lﬂ'“uumu F
for its part, has upper horizontal edges 3019 31 which cdn Be SurVey®d *by
‘the sensors 29a, 29b at at |east one point. The container 25 picked up by
the | oading gear 24 can be lowered precisely onto the |oading surface of
the lorry 28 wi th. t heApparatus hes neesimest! i) Claimsal ues 2etarexabtenrisdd
lorry. Fig. 3 is a rough en@t i e O LLa angl 0ading 1S t I on
i n which a contai ner Fgg?ogﬁe?ﬁﬁﬁﬁéﬁ?gé %#%%é?é;#%ﬁ%érgétaggﬁtéﬁné¥a%1.
Al the other 15 eoAysAed: yhiich hacaparespectiMennepbPepfly tPrrallel
contai ner 40 have beesddgasttE@bddr bFaseERns tie Chaallitg RafpF enag)nuser s
42 and 43# ndi cate points which were éurveged f” ﬁne of the upper

| ongi t udi Mal edges of CPREALBRY aFRAEFLA 1 athaeleadiag ieeaty by means of a
‘sensor 60 secured to 20 the crane, which is not shown. A measuring
beam 600 is rotafed : S J . sQve n | 1
for the survey. azirhe Ex_e%ggg?ﬁgng%ién%lﬂk%&c %ggf" ?'\ré\e %%gé%%\%ar\égf%?%é
deternined.  The di siantkabethediva rensorsor(1dad b)paratofiiceh Fremcens
the beam-25 may bgndeherMinedntr avrkbe iBaaARE" @hidr _@dhje@ @ubd,r a5 tee

em ssion _angle of the beamand_its angul ar position wt
10 be scanned.

5. Apparatus as claimed in one of Claims 1 to 4,
characterised in that the sensor (29a, b) is

arranged outside the vertical projection of a

15 container (25), carried in the loading gear (24), on

the crane. ' '

6. Apparatus as claimed in one of the preceding claims,

characterised in that the sensor is mounted to be

20 movable in the direction of the selected, scanned
edge. '

7. ‘Apparatus as claimed in one of the preceding claims,

characterised in that the sensor (17a, b; 18a, b;
25 29a, b) is mounted on the lifting device (15, 23).

8. Apparatus as claimed in one of the preceding claims,
characterised in that the sensors (17a, b; 18a, b;
29a, b; 60) are conventional 2D distance sensors

30 which produce a beam (60) rotating in a plane with
constant simultaneous determination of the beam
angle and the beam return time.

9. Method of controliing a container crane in which a



respect to the sensor. Coor di nates, which define the vertical and

hori zental position of  the point in reI ation to the sénsor,
determned in this manner for each 30° poi nt survey ﬂ‘ﬁ%‘m \“\
I n«the present case, points 42 and 43 on upper horlzon I kal *

edges of the containers 40 and 41 were sur2@yed by neans of t he neasuring
beam 600 at angul ar positions [err], [err]. The vertical distance [err]
and the horizontal distance AX 17 between the points 42 and 43 can_be

det érmined fromthe deaddsygian Hmorchntainersopuspended peBeaofovable
positionally correctly trfgo'&\&?@’lss miove%]@ﬁc‘koﬁha' Fehtfi0 ifUthebe \9ed,

and with it the neasurin i nt e val ue is zero and t

val ue Ah is equal toStelRRgfe heFghe JpetwReR o W n&t mna&éngrhgarget
appropriate control sidsdiods) tﬂe té&@éta@ldlﬁﬁirormaybéfn@r a-émeée\mtteld)ut

difficulties with the Qf Q contin sl [ el

checked p55| tion of ‘ﬁli’eg%r?é’&s%r \P @e argek, §°. 5‘%"’11?1[%% tl¥“\ %%I ? % I@;r
fromthe precedi ng desc=exviing ab ahstagksbasé(ox reatraded viing mﬂa@egmf of
an edge to be 15 SRANGE S ‘%ﬁ:{ %ﬂ eI Hifdd L Ui Yhat!

Is sufficient for thi's purpose to re ate I'vi dual , di stance vaIu s of
t he measuring beam 63 enearadofr @k t#@%‘én@%? gengrrr g aguitl %

3?2{%225022“?26 anothgy, d;f 609 Grranbebabhvehy ¢pame Cf@ﬁgm)lﬁatﬂ”laeast
10 one respective point (170a, b; 170a‘’, b’; 42) of a
selected upper edge (160a, b) of the loading gear
(16) and/or a container (40) carried therein and, on
approach to the target location (120, 28, 41), a
point (170a’, b’; 43) of a selected edge (120a, b;
15 - 30, 31) situated in the target location (120, 28)
are surveyed, from the measurement results and the

known dimensions of the loading gear (16, 24) and a

container (40) possibly carried therein and the

.' known target location configuration the height

20 difference and the lateral difference between the
lbading gear (16, 24) and the target location (120,

28, 41) are determined and converted into control

signals for the crane drive.

25 10. Method as claimed in Claim 9, characterised in that
the sensor is moved in opposition to or together
with the crane in the direction of the selected
horizontal edge of the target location and at least
one of the two corner points of the selected edge is

30 thereby surveyed  and the crane is moved in
accordance with the determined measured value
parallel to the scanned edge so that its loading
‘gear is movable into the target location without
further displacement in the direction of the scanned '



20 “with a small change in the angle, then an edge is present. The
rel ati.onshi p between change in angle and the distance val ues determ ned nmay

be adjusted as desired so that the edge drop triggering-a-neasungggi_Egp
besmat ched precisely to the selected edge to be scanne can

be ensured in this manner that the sensor raliably det ,IQ’ Iﬂlﬁm

hori zontal edge of the container and does not respond 'Hﬂ”y
smal | edges of reinforcing profiles on the container. e could & :
pre-programthe sensedgely to respond to 30 - edges which have a drop of
t he height of the side wall of the container. As stated above there 1is
absol ute freedom of choice in this connectlon CLAI MS: 1. Appar at us '

for controllingld-coMatihnd @snclaimedh Has #neov@fl e QligdMeng 8deWce HFor a
suspended | oading 5 characteri®¥d iM tthathiagh 1@&%&%@%@%@&%& dlilrﬂfKEd
up and held charactgg%sed in that a east one sensor & %§

29a, b; 68) is provi E\MﬁetﬁPq%tlé’rerm Pla ﬁgt&?alsu(r ceg))
and | ooks downwar dl y sAhatted lon $h1enpabh betwéennthe sitart iy and target

surfaces disposed i by fitnd did MhaVAAR By WA R0SAnh0 ardfa

and, on edges (160a, el n, which have m ni num

hei ght drop, to survarafiilemf the serface 1gpessed byoshe joading gearn
the edge (160a, b; 12Qa, chcﬁPQtéﬁ'@md supplemented from the measured

10 ~ values.



15 - is so aligned that its scanning regi on sweeps over points
(170a, b) on at |east one edge (160a, b) of the l-oading gear (16, 24) or at
| east one upper edge of a container (25) carried in the |oading gear (24)
aned, when approaching a target container (120) to be 20 pi cked up
or serving as a stack base, at |east one upper edge (120a, b) of the target.
cont ai ner (120), whereby the apparatus2agenerates control signals, fromthe
positions of the detected edge points (170a, b; 170a', b'; 42; 43) and from
t he known 25 di rensi ons of the | oading gear (16, 24) or of the
containers (12, 120, 25, 40, 41), ABSTRAGTcrane drive to steer the

| oadi ng gear (16, 24) or a container connected thereto into an -
engagenent position wth the target container iéﬂd)& 30 2 paratus as

cl ai med i n”APRARATUSANBMETHOD FOR GONTROL rCRANEZ st
two sel ected, parallel edges of the |oadi ng gear or of the cont a| ner
_carriedthreln .3. Appar us as almedln i B

char act er i Oofgss taﬂﬁljde‘&f’e f‘@éﬁ?&‘f‘ﬁg é’lﬁ’gHP g pportapper. %?S p%)“"&? Qf BOIBtS ded
whi ch scanat asedgetofithe cargo haniling gead drodf aoctagindr Féstiveditherein, asiwvell agitieng gear

(16) or a Bosition of a poiﬁpﬁlta?li é@é_l&g{eﬁia‘?q deltialin Ls@e?q}enﬂe&g?erd' and converted

into signals for controlling the portainer drive.

Figure 1.



4.', Apparatus as clained in Clains 3 or 4, characterised in that the two
ser$pors (17a, b) are offset fromone another in'the direction of the edges

f(laoa, b) to 10 be scanned. 5.  Apparatus as clained in one of
C.ainms 1 to 4, characterised in that the sensor (29a, b) is arranged
.outside the wvertical projedtioq 3of a 15 cont ai ner (25),
.carried in the | oading gear (24), 6h'the crane. 6. Appar atus as cl ai ned
in one of the preceding clains, characterised in that the nsor is nounted
to be 20 . movabl e in the direction of the sel ect2d\¥ scanned edge.
7.. Apparatus as clained in iz? of the preceding clai#, characterised in
that the sensor (17a, b; 18a, W& 25 29a, b) is nmounted on the
lifting device (15, 23). 8. paratus as claimed in one of the preceding

clainms, characterised in that fthe sensava)(l?a, b; 18a, b; 29a, b; 60) are
conventional 2D distance sggsprs 30 whi ch produce a beam (60)

. rotating in a plane w th”ton nt sinul faneous gdeterm nation of the beam
angl e and the beamrefurn ti Meq hod oﬂﬁontrol ling a container

- crane in which a 20 | oadi ng gearN{or Xont ai pers sﬂiﬁfnded on a novabl e
- lifting device i ved back and forth~ he {enpt :
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or | oaded

state between two alternating
Iocéllons being represented 5

t ar get
substanti‘al |y by a target container

| ocations, the target

fo,be picked up or serving as a stack base or a receiving surface of

c@aracteristic configuration,

characterised in that by neans of at |east

one sensor (17a, b; 18a, b; 29a, bp/360) arranged on the crane (10, 20), at
one respective point (170a, b; 170a', b'; 42) of a
sel ect ed upper edge (160a b) of the |oading gear (16) and/or a container

| east 10

(40) carried therein and,
a point (170a',
situated in the target
measur enent

on approach to the target -l ocation (120, 28, 41),

b'; 43) of a selected edge,(;?xzo

| ocation (120, 28) aregsurveyed, fromthe
results and the known di nensi ons?of the |oading gear (16, 24)

b; 15 30, 31)

~and a contai ner (40) possibly carried therein and the known target |ocation

configuration the heig

di fferenc
bet ween the | oadi ng geélb (16, ZSD and t bi é

determ ned and convertey into coNtrol sighals
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" gearris novable into the target location wthout further displacenent in
the direction of the scanned 21 edge. 11. MethHod as clained in one of
Claifms 8 or 9, characterised in that at |east one respective point 5

of *a respective horizontal edge of all the surfaces situated on the path
between the starting and target IoCatiogg;are surveyed by neans of the
sensor .and a profile of the surface crossed by the | oading gear is

" cal cul ated and suppl enmented fromthe neasured 10 val ues.

AC

Fig.3 -



