*159159* Enpty container storage for the internmedi ate Storage of enpty | SO
cont ai ners Description The invention relates to an errpty contai ner store
. for the terrporary storage of enpty |ISO containers, particular in fully

automatic container termnals of sea ports or river portsi‘“lmm“mmmlmmjantry
bri dge crane which can be automated, spans the enpty cont can
be' noved on an el evated craneway and having a traveling crab swhs€h can be
noved thereon in the longitudinal direction thereof and to which a

verti cal EHHW jIegtesiagnretorage | e rbeeiipkenpedtates Snrehecad bewpthi fised and

| oner ed emttaisernsnt ended for the enpty container is fastened. Wiile fully
automatic container termnals are becomi ng evernore w despread, enpty

cont ai neg . Storas,are currently only operated manually and cannot therefore
be i ntegT'a‘[‘E'gé‘l‘nTo the fully automatic termnals controlled by superior

storage logistics. The stacking and transporting of the enpty containers
takes pl ace by nEnsingRriedchrseaekets, aftorekety feontpigrksstorresifivic| dhenobi | e
equi prentemshiely absoagadertt akety hasot raansporetat i an hetweenstherenptiyy

cont ai nefutshef & anpcbhacortaings st ekaggormdubes,; the pgbtﬁcthaqffm& he
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manual |y kbHS@r ‘éi”édJeeﬁﬁ‘E%F t&%?ﬁoéll ﬁ@rthﬁ dPeItivEhartit dagetticaneliereastand [ta or der
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bri dge CI’ cJespre %ycﬁm&n con‘%%lner orese% ycucon% 51::181?“3}3 perated ma uar}.ly
nd cannot therefore be lntegrated into the fully automatic terminals
controlled by superior storage logistics. The stacking and transporting
of the empty containers takes place by means of reach stackers, fork 1lift
trucks or similar mobile equipment which also undertake the
transportation between the empty container store and the container
storage modules.

The object of the present invention is to provide an empty
container store which can be integrated into the fully automatic
operation of a container terminal in order thereby to increase the
handling capacity in comparison with the manually operated empty
container store without additicnal costs.

In order to achieve this object, an empty container store is
proposed according to the invention which is characterized in that the
load receiving means is a spreader which is arranged on a spreader
carriage, which is guided on the lifting column by means of rollers, on a
spreader support.

The gantry bridge crane, which spans the entire empty container
area and on which the stacking crane can be moved, is the basis of the
system according to the invention. Gantry bridge cranes are known in
principle and are available in a well-developed form. Elevators on a
craneway enable the necessary stacking height of up to 8 containers which
are stacked one above another to be reached, said containers being able
to be picked up and lowered by the load receiving means which can be
moved up and down on the vertical lifting column. The lifting column
itself is part of the traveling crab which can be moved on the gantry

bridge crane, and so every space of the
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area and on which the stacking crane can be noved, is the basis of the .
‘system according to the invention. Gantry bridge cranes are known in 1
principle and are available in a well-devel oped form El evators on a |
‘craneway enable the necessary stacking_height of up to 8 containers which
are stacked one above another to be redched, said containers being able to
be pi cked up and | owered by the | oad receiving neans which can be noved up
and down on the vertical lifting colum. The lifting colum itself is part
of the t BRI icABtaINED Aktuch ceanbderaroved mn movéngapdthy thbr gagevcbaimge and
S0 ever ycspacendftht heraver{H300025. -2 enpty container store can be reached by
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further featdre of the invention, the spreader carriage can be nove

vertically on the |lifting colum_b ans of a dauble-cable liftin
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that the gpreader, support, with, the, spreager Ln the vertical Tongltudinal
central plane of the spreadér ‘Cartiage tan bé pivoted FPom'® FostR iR  near
to the | MR TSraTHh ot ta Hdsition renote fromthe lifting

According to another feature of the invention, it is provided
that the spreader support with the spreader in the vertical longitudinal
central plane of the spreader carriage can be pivoted from a position
near to the 1lifting column into 'a position remote from the lifting
column. This ability to pivot is used for the operation, which will be
described later, of the load receiving means which is thereby capable of
putting down or picking up the container at a certain distance from the
lifting column.

The spreader support 1is advantageously connected to the
spreader carriage via parallel links which can be pivoted by means of a
piston/cylinder wunit. The parallel link guide makes possible an
essentially horizontal movement of the spreader support and therefore a
favorable guiding of the load, spreader and empty container carrying out
a curved movement as a function of the length of the parallel links.

The length of the parallel 1links and the pivoting movement
thereof are coordinated with one another in such a manner that, according
to a further feature of the invention, the spreader support together with
the spreader in its pivoting position remote from the lifting column can
be pivoted out to such an extent that when the lifting column is in a
position near to the craneway rail, the spreader reaches through the
posts of the craneway. This feature makes it possible to pivot with the
spreader into a position which is arranged outside the empty container
store. In this manner, containers which are stacked or transported
outside the empty container store can be picked up or empty containers
can be transferred out of the empty container store in order to be picked
up outside the store.



colum. This ability to pivot is used for the operation, which will be
described later, of the |oad receiving means which is thereby capable of .
. putting down or picking up the container at a certain distance fromthe
‘lifting colum. The spreader support is advantageously connected to the
spreader carriage via parallel |inks Wlich can be pivoted by means of a
pi ston/cylinder unit. The parallel |ink guide nmakes possible an
essentially horizontal novenent of the spreader support and therefore a
favor abl e gui di n§hsT sthekingathe spreaiders aid teapenptyontEiaieer cearryiatg aout
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stacks iRYHE" r%‘ﬁi B HBArCT: GURRPE tEr aneway, said bearing framework
conprising verti Edl31éwl ulnstsorrseqsedr t 57 adve ther ghorofhe whixthng ofr egponds
to the hedrghtinef sthee gcontaknenscahinchcaadabe stackadelmeilbat t4iRl BBXIgRUM a
the horigpnthd cheacaneanefs Whsslrel, S ssMald ekndiian thB€ standard sizes of
containers differ in terms of length and height, the containers have to
be sorted in order to form stable and orderly stacks. Moreover, standard
containers, open-top containers, tank containers, bulk material
containers and flads are in each case stacked separately, it also being
possible to deposit the containers of diverse shipping firms in
collective positions.
The present invention is advantageous because it provides the
necessary supplementation to the fully automatic container store for a
fully automatic container terminal. When the automatic stacking crane is
used, the handling capacity is increased significantly in comparison to
the manually operated empty container store without additional costs in
comparison with the manual store arising.
An exemplary embodiment of the invention will be illustrated in
the drawing and described below. In the drawing:
Figure 1 shows a section through a container store with an integrated
empty container store,
Figure 2 shows the container store according to figure 1 during the
construction of the first row of empty containers,
Figure 3 shows a further section through the container store according
to figure 1,

Figure 4 shows the empty container storage module,
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| ongi tudi nal extent of the shortest container to be stacked, at |east one
| ane being formed between two colums or supports through which even the
. I ongest contai ner can be withdrawn in its transverse directi on. The

"vertical pillars or supports, which are preferably enbedded in the ground,
prevent the stack fromfalling over and at the sane tine enable the
containers to be withdrawmn in a relatively large internedi ate space
between the colunmms or supports. Finally, it is proposed, in addition, for
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containers, Figure 919%@%)? a urtﬁer\é?ctl on through the container store .
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illustrated. The figure shows the empty container storage module 1 and
the stacking crane 3 operating therein during construction of the first
row of empty containers 8 in the empty container store 5. A bearing
framework 9, which comprises supports embedded vertically in the ground,
is used for stabilizing the first row. For this normal stacking activity,
the spreader 7.4 is situated within the empty container store 5 in the
position of minimum projection.

Figure 3 shows the empty container storage module 1 and the
stacking crane 3 operating therein in a loading region 10 outside the
empty container store 5 during the transfer of an empty container 11 from
the first row of the adjacent container storage module 2. For this
handling activity outside the empty container store 5, the spreader 7.4
has been pivoted into the position of maximum deflection.

In figure 4, a further section through a container store having
an integrated empty container store is illustrated. The figure shows the
empty container storage module 1 and the stacking crane 3 therein in a
loading region 12 outside the empty container store during the transfer
of an empty container 13 from a driverless transport vehicle 14, For this
handling activity outside the empty container store 5, the spreader 7.4

has been pivoted into the position of maximum projection.




with mniml projection, Figure 6 shows a detail ed view of the spreader

support in the position ‘Wi th maxi num projection, and Figure 7 shows a
. section through the three-boom nast above the spreader carriage. In figure
"1, a cross section through an enpty container storage nodule 1 according
to the invention with adjacent contaihér storage nodules 2 is illustrated.
In"thé enpty container storage nodule 1, a stacking crane 3, which noves
on the el evated cranevvays 4, serves the enpty container store 5. The
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7.4 is si tgat ed VVI{%EB é) e et ¥ a8 “cont al %rr SEore s |7ﬁ%t he* %B%I PRBBt
m ni mum BroREEt o Theizlléﬁ?Jé‘gBC%]Hé’\ﬂEri He %?FpF?mQ:](?ﬁF%\Y (FEE Y6 adfe anboilE 1 an
the st a%%ﬂﬁ’gcér%ep?sr%é#ah%g thendi ph¢ rptaut cddkagld egivon th0 tbet sfde t he
enpty coint aihredrastiog end thireAgrd hevd rransfeieaddr 30pIRL Ynt0Bt Bdsi€Lod Lnf rom
the firsinicaw ofist Renad] BCANtnL QREA-REEn $129F 2ge m)dul e 2. For this

handling acti vi W QUESY d%hEhse enpt yth%ggtb%!orger SLOre 5 tthbee 39 rgader, 7
has been. pjvot ed hntot posi tion o eflect’ i on. falgureis, a

further SectiodRAPOEEh’ (‘?BHt%ﬁené?re@'fj‘é’F ERaARg 7 - At ni ﬂlf%?@r a?fé‘doérrﬂihﬁ
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vertically on the three-boom mast by means of a lifting mechanism (not
illustrated).

In order to stack the empty containers in the empty container
store 5, the crab 7 moves together with the three-~boom mast 7.1, which is
arranged thereon, for example into the position illustrated in figure 3,
the spreader 7.4 in its maximum projection reaching through the elevated
craneway. The spreader picks up an empty container 11 and moves the
latter through a lane formed between the craneway supports into the
region of the empty container store 5. A first row 8 of empty containers,
which is supported by the bearing framework 9, is stacked there, as
illustrated in figure 2. Further rows are formed in the same manner
(figure 1), the spreader 7.4 being positioned in the position according
to the projection.

As described previously, the empty containers can be lifted off
a driverless transport vehicle or can be placed thereon, as is
illustrated schematically in figure 4. The sorting in the store
expediently takes place according to container types, i.e. according to
sizes (20, 30’, 40’, 45', 48', 50'), according to height (4', 4'6’’, 8',
8'6’", 9', 9'6'' and 9'6%'’), design (standard container, open-top
container, tank container, bulk material container and flads), and
according to owners (diverse shipping firms).

The container store according to the invention operates fully
automatically in accordance with an established program and can be

integrated into the sequence of an automatic container terminal.
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| oadi ng region 12 outside the enpty container store during the transfer of
an enpty container 13 froma driverless transport vehicle 14. For this
handl i-ng activity outside the enpty container store 5, the spreader 7.4
"has been pivoted into the position of maxi mum projection. -5 The spreader.
support and the positions of mninmum and maxi num projection are
illustrated in figures 5 and 6. Figure 5 shows the spreader carriage 7.3
conprising the guide frame 15, the strut links 16, the parallel |inks 17,
t he spreﬁgﬁ¥5%%§§ﬂﬁt 18 and the spreader 7.4, which is nounted in a
floating manner. The two lifting cylinders 19 determ ne the m nimumend .
position of the spreadenn £Mmqeaﬂ&aaﬁa&WQor&aﬂhe&hZOt&&mEQ%zQQHP$ kkft'ng
mechani sgy, dg 2 35@ sBreaders car, [le a&%t&&la@‘)vﬁg galﬁpogl LiiQl Qghconta{]rﬁar

verti cal rec{ aI on}g)rtthe t hr.ee- boom mast ure -
spreader “Carti iR 5T Ot RURCE b o) B PO g“‘i“HEW Pt Py CHTT niférs 19
are conplatd 9aré>?Fe?|‘ﬂfé’ﬂ‘at%E§ &PEsPY emBEY kP e rehestsaral Vel céii resmdvedand

t he strufnldmRsevEGepi wonevay t(ie draf having theradraimongrand 7t hetiehoeen mwave t he
spr eader newppaiteredt 0id POSi Lé@AthdinaBicehedtliohs theraire fnborpdt hgithr ge- boom
mast. Fi gerdcdl shewsnd Re1ddir €8-1000 mast, o 1 . L8 dQUAL e%ﬁ%bl ‘?14 ! ‘!\I}j:lt N9

mechani sm h ader_carria 3 ross section pr eader
carri age ngc il aehds%&ereg wo doubl em%dslffbrp&(rg’fese%ybflonftﬁ‘b?er o Ilérs 21

i s suspended S onfatsﬁ%getc\/\o CPFTatcitﬁﬁliegbllés tHor aftf dardbEcFiVerI B dal ky on

t he t hr eBR1SGERT nElstt) byhisbahs afrapgdd fori agsareetiamicemr{awt (7id)l,ushtat ed). In
order togsitdadk ohhehenptiyt oentailnet s (7/1)t hg etqahy centaingls Suofech, at he
crab 7 meyesqtogRbP&rt Wig)h the three-boom mast 7.1, vvhi ch is arranged

t hereon, for exampple in t osition illustrated i ure 3,
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3. The empty container store as claimed in claim 1 or 2,

characterized in that a double-cable lifting mechanism (7.2) having
deflection rollers provided on the lifting column (7.1) is provided for
the vertical moving of the spreader carriage (7.3).

4. The empty container store as claimed in one of claims 1
to 3, characterized in that the spreader support (18) with the spreader
(7.3) in the vertical longitudinal central plane of the spreader carriage
(7.3) can be pivoted from a position near to the lifting column (7.1)
into a position remote from the lifting column (7.1).

5. The empty container store as claimed in one of claims 1
to 4, characterized in that the spreader support (18) is connected to the
spreader carriage (7.3) via parallel links (17) which can be pivoted by
means of at least one piston/cylinder unit (19).



which is supported by the bearing framework 9, is stacked there, as
illustrated in figure 2. Further rows are fornmed in the sanme manner

. (figure 1), .‘the spreader 7.4 being positioned in the position according
"the projection. As described pFEVIOUS|¥ the enpty containers can be |ift
off a driverless transport vehicle of ‘can be placed thereon, as is
illustrated schematically in figure 4. The sorting in the store
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