. 78e3e@=jjktl|IFbl 6l TI(*1 O FEB 2004 Enpty container storage for the
internedi ate Storage of enpty |SO containers Description The invention
relates to an enpty container store for the tenporary StO;[%ng ofigrenpty 1 SO
containers, in particular in fully automatic container t mna s of sea
ports or river ports, having a gantry bridge crane which can be aut omated,
spans the enpty container store, can be noved on an el evated craneway and
havi ng a ddpayeldoRgafdedb sdtirabe CEBr banaDViedetlehean iseotdte | emgkiptdi Nago
direction,fhereaf and to which a vertical lifting colum or a |oad
receiving. nmeans which, can be lifted and |owered and is intended for the
enpty container is fastened. While fully automatic container terminals are
becomi ng R8EEERRYR2Wi despread, enpty container stores are currently only
operated manual |y and cannot therefore be integrated into the fully.
automati c term natise conteneldedrénatsspeni eh sdmpeageohogingti 6sord heost aeki ng.
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the |iftisgreplennsudpyroreans of a doubl e-cable lifting nmechanism deflection
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spread apar? b spreader carriage, IS Set in nner itnhat

it is abl éyf‘ifmgr%ﬁr?‘ﬁ@ oif fefe APV 8s: of’a%ﬁt QFh e cranes are xnown

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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According to another feature. of the invention, it is provided that the
spreader support with the spreader in the vertical |ongitudinal central

pl ane of the spreader carriage can he pivoted froma positidhFBB2004t 0 t he
lifting colum into a position renote fromthe [ifting colum. This ability
to pivot is used for the operation, which~ will be described later, of the
| oad receiving neans which is thereby capable of putting down or picking up
the container at 'a certain distance fromthe [ifting colum. -The spreader
support i ST AANAGERTSISFOre ofRTedtce derohachdys pretmeroatar thageantirg patdydd el

| i nks whi chasanndechpi vodwediby areans of a piston/cylinder unit. The parall el

l'ink guide makes passidit@can esrend i &ihutn h%da%@%é%'usﬂp}[/ﬁtg%?&sa% a r}.gtti

spreader guppart..and.t hergfope. A Lagyorable guiding of spr sader
and enpty cont ai ner. carryi n ou% a curvea: noveren wg‘é 5 $ifnderdresrivhg

y .
| engt h of "EAE g&r AL [T ks erTher L ¥nBRYFaBte teenpar Ahpelatyicaksasindriing
pi voti ng ADVEERTUtITelBOtrgseseddrdi nist.ednwilteh conechaanot hisyhtivai gtc Bna, ranner
t hat, accohei ngh¢:o baddrt her stemtcieetgf sh@lbnventd@Rr the speadgr sdgeport
toget her wetdivihg SHrRAUBEetiHRri LSt MAL 1RG4 PQSA td Ok theelifting
col um cap,pgpi voted o_utéto such an extent th%teov\%élrllg?ﬁletel%#ﬁpﬁgqggflunﬁn is
in a position near to the craneway rail, the spreader reaches through the
posts of the cranff@ oL Eof%aﬂ#éeﬁa’f@é%uﬁ ‘p%sté‘ieb%"ﬁt’tflﬁﬂvo‘ihwspheﬂ?é
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enpty confainer stYi%e &t S8° & gt SHF" up BGNEF ghtatediit AF nebks tat gresstthehe
first statkfifgeroiifay econeinastable in the case of wind |oads. In order
to prevent this, aAcewrdhagtd erather tfwrufeaddir®eoinédi bRyt i8N prbtides
proposed thed tée beiteatgr fSAPBWONK ch ey Qyided i i atdete1a St abildi 2848k
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t hrough whj ghngven e | ongest container can be withdrawn in its transverse
direction. The Ve’fﬁé cal ?iéel ars _or su%[)orts, whi ch are preferably enbedded
in the ground,. prévedf tHE st AR FFonms f AVPRFIGORT I YanGoaReqtRE ske thene
enabl e t h¥PTEAAERITEFrsaqo e RrtHdphwhinks whigheicar ibelpivbeedydyi nearsedi at e
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accor danceswirhb Sigteqi fteisg es cont.ai.ners. Since, as is
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si gni fi cagftity ph Hemsarheren -t Bhis tfhetyrennakésy idpesatiede enptpiveontdnnehe .
store wi tdowbdaddintbonabo£Sbs Wi ONRARESOYW bl diRe PROUSI ST @B ARkSi Ng.
An exenpl afoveemhadicieet Mhnihe LOMRRRLAN Wid bEJ I{ustLatgd in the draw ng
and descr| agdobel aienl, L6 O g L gure T shows a°section LRGN a
container_stpre Wth an integrated ehpty coft &FHET $PoPE, B Yure" P Thdhs

t he cont aitle esFtrSF‘éf%trcr(?Sr%H%gftUlef PR e CONERIMERS tOHE EOrPFErTICIS BR Rifckefie
first rowhPubiysieyteomtarners, Figure 3 shows a further section through the
contai ner store according to figure 1, Figure 4 shows the enpty container
st orage nodul e,



1 0 FEB 2004 -4 Figure 5 shows a detailed view of the spreader support in
the position with mnimal projection, Figure 6 shows a detailed view of the
spreader support in the position w th nmaxi mum projection, and Figure 7
shows ‘a section through the three-boom nast above the sprfqppfegﬁﬁriage. In
figure |, a cross section through an enpiy contai ner storage no el
accordlng to the invention with adjacent container storage nodules 2 is
illustrated. In the enpty container storage nodule 1, a stacking crane 3,
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_been pi votRdwddH th he1pRsd Lk ofuRb-a@xi mum deflection. In figure 4, a
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the posi t'cgﬂtafnemﬁggnpw%ne% Oc@mersl R 290 sipo e SPLGader support
é

and the positions of maxi mim proj ectr o S

figures 5 CRRLPEETE 1893 ks E he? Féﬁ%esrtaea‘??|S§e§éra7te:§*ycohbr‘?l§|°n5e”tghe
gui de framesiplet heo stdepesit nkie 1G°ntéh!é\e|§ar i edivegses 4Wippihe sfirsadeim
support 1&oahetttihe mpieager. 7.4, which is nmounted in a floating manner. The

two lifting cylindeespiSet eRVErEoh NEs rﬁduagux%hnd 99§dufseomt0 rdf1Qes the
Qi

sSpr eader. n@%eé@a@@ssQ;tpltean@a%qggstgott‘%f fqlkf?y gt d n@g C n rT}or a 2, the
Spr eader cfa posi t1 oni I rec I on aI ong

i a n
t he three- b(F:L)E a%orf‘atfc corl’:tadu?lé RS Vﬁ% std‘veeﬁ‘d‘é‘imaéa‘?r?tfi‘(jé“?g FTPR® i 15
maxi mum priépect fen hanfldng) FeEpardteyis ndersaseg aienidémpridiveliyp egtrardeeh tws. a
resul t of thhi sénuahéy pereabted drmpnkscdritadnmer tdterstwitthoht nkBiitbopdlvebsto irhe
left in thengimsongviandiideartiar ecoEvaridiggspr eader support into a position
in which it is remt @xén(pqm:§ rb%\bggfnee%tbgprphga.%&van% gx!f”‘vngﬁ% agt[%%ted in

t hr ee- boo an| sm

spr eader E:pa‘far(?raawéng/ a(:?d escrrbgesdeggg?vi' oﬁn Qg "Fé’gder carriage, which is
gui ded on Fi@BTUouANE"T Buppiies Doraywghf éuFOl?"tﬁlPéFss’chrel gishspentritIsateche
two lifting cabl esm20y aavdtearerbetemeved vertically on the three-boom, mast
by neans afigare l2i fshong mREhabhiHTnENOktold Usdcof-aliefl) to | Bigrden TerﬁrtgaCKhet he

enpty containers 'é%nEbﬁ:c‘%QP&yofC% &l; per r%@«%’@e %b:%nsml%l moves toget her
with the three-hoom mas ran er eo fror exa Ie|nto

the posi tlE}c])ﬁ U9 Pustrit e Zurjtlher u?eecqé‘mtﬁ f°§8’?e‘é er°°’f‘ti”?er¥ IS8T el Srattne

proj ection reachi g, £H¥B&gh the el evat ed craneway. The spreader picks up an
enpty contfaones 41khare thpvesctivheoitatiter sthraisghoduleane fornmed between the
craneway supports into the region of the enpty container store 5. A first
row 8 of enpty containers, which is supported by the bearing framework 9,
is stacked there, as illustrated in figure 2. Further rows are formed in
the sane manner (figure 1),, the spreader 7.4 being positioned in the
position according to the projection. As described previously, the enpty
containers can be lifted off a driverless transport vehicle or can be

pl aced thereon, as is illustrated schematically in figure 4. The sorting in
the store expedlently t akes pl ace accordlng to container types, i.e.
according to sizes (20", 30", 40', 45, 48, 50'), according to height (4",
46" , 8, 8 6", 9 (9 6" and 9' 6'~ ) ( de5|gn (standard contalner
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‘The container store according to the invention operates fully automatically
in accordance with an established programand can be integrated into the
sequence of an~automatic container termnal. 10 FEB 2004 6 Patent C ains
1. An enpty container store for the tenporary storage ®f0 EERt24l SO
containers, in particular. in fully autodatic container termnals of sea
ports or-'river ports, having a gantry bridge crane (.6) which can be
aut omat ed, spans the enpty container store (1)can be nove d on an el evated
craneway Fdyumnd baving aleteivel ivigw csBlrne7pmhaeh sanpobe oued cbhanegn in
the longitudinal diteclihoRait Rebefignd to which a vertical lifting colum
(7.1) for oad Vi ans.(7.3 .4) which can be |ifted and
| ower ed arﬁggﬁu]se i%ntséﬁ%gcf f‘%fga?ﬁeed, é’rlr%f yOfC(fE‘tea%%reeradf@,S‘T’f,or’iisﬁn itdef gRtrien,
characterized in t'hht BHEHRACIEEEPYi A§9means is a spreader (7.4) which is
arranged &RIWespr €hdeT c&PEEge thyoWh, thhitdivee oogui text @hotdiectei Bpiduger
colum (7.1) by neansiagk.rollers (2~1), on a spreader support (18). 2. '
The enpty contai ngr, 8ike AS iCLabd®delil 5l A L in_that the
vertical LLiting cg égfﬁi 47 icgeforrwrreng.frgﬂﬁn{g}?aﬁ?@@n&é’%&%ﬁ‘r‘aﬁcf%&}ége .
havi ng preferably three boons on which the [odd TEEEFRA nTPEARST (F£95299. 4)
i s gui ded™FHIESvEr tifc At HY T8V eabl B fEfnERPE . CopfaivaiptsEoreamtmicnée &t ore as
clai med i Atackiagnriangr 32, wohelr aoivesi gedtha dlhatta doubdweyeabl estieli REe
mechani smef@ty2)oheainag sefdeect i v rsebbely REOW dedopritshs Lid tdangry-Gokymm
(7.1) is pim@ede? bor whe uont i 2l nDUAG Qlonbhie 901 GR0GE CALLLaqe, (13)
: e enp C i org a i in,pne o ains I~ to 3,
char act e??zée/e ?ﬁ f@gggiﬁé'sg}eeziag?%m%%oer_?l%ﬁl@f '\r/lﬁct%ﬁ“fﬂ‘é 7s§)'r €2erP798Y in
the vertical Tongl tudThal e ceiePar” gl Ane'drht Hemepitedder cateitdge (annsy, can
be pi vot etf fEnPESiFéSH tafofiHewm pxpieheldn.fting colurtm (7.1) into a position
renote fromthe | Ifit Eigpreotunmn fettldn Garolhe EHPIANEOIHA REFrSIUBn@San
?Ilgl) med imw@ez?&i tclelasitgs dortt@ifler CQ%&CF%J&g%dént(g h%&gmehs%{seﬁgl ewl g;)”
IS CONNEE Ol bheg; e [riage .3), via paralle I nks _
whi ch can_be pi v]gtdedTE ?rlegzl%é gsgst %ﬁgagrﬁ&gn%ofb?%ltr%ﬁ/ﬁ TeAgePoUet (39
1 0 FEB 2054 S“6°**fife CBARY v OBAFHIREr tRT618 A iapaFtRSETRer ioReoBf the Hilpet 1
to 5, chafdttdriFedyi Aortienerhed spr eblkeremipporttait8) toget Her Anitdarthe
spreader frar@yoiin-g,t shipitv obiyng spessibpont ¢ enmbtedddr oprdikally fiti Rge CRlounm,
E; B ~ cais heepi ﬁtﬂi _Edahﬁ.lﬁ.zirgg %H@E@Bt &€ Nford tﬂﬁlis W{aﬁx@af Q@al‘%ifn? if}c:&)gl:y,rm
: IS idy ngnear. rane rai. e spreade .
reaches thro%é:;ﬁg%ﬂeIJ qogtgéaosflt?g ﬁEe cr@%gg\n/ay 43P COMETE AP 5P ot AP nERe
store as %i°ai igd T n"ohE"BPIEFNE®™ . to 6, characterized in that a bearing
framework (9) is PprOVRdedsharsortder emptst ediithize attokegstmddagef iLr shdr owe ( 8)
of the costtagkhey otaaek$§ ppetdidngegharinean i olddaengradgvay 1 4dutssabdine
bearing femprpwesleagaePrsistdG WeFirCahe GRLHINS Of ran> HRDQS tSatdiR€- hai ghty, of ,
whi ch corgspands tQ,the' e %'aaa ot b;%nsgfﬁte%' NgLS.d 3l Ml c can bg -
st acked up, 1.9, 1 hea raxi mim, Qddet e _hor i zont al " cl earance SHwnFehPE S 1 er
than. the Oﬂgl% udi-nat ext'shtof "t nE RS Ho FERGE NEortar fie?r (HS) SPEPIETsT deked,
at | east HiePStaRd VBNt ORE P e STt MRk imen Wehsedriosupports t hrough
whi ch even the. |¥®&nhdagtrednt ai imthéd Feccion bhermighhdr edtaimerd ts§otd 2ASYVIRS S€
directioman iAt8dTaA¥dAdmbty 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.
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- "10@ag%§9éaderléggg&%&a'7.3 comprising the guide frame 15, the strut links 16,
the parallel 1links 17, the spreader suppoft 18 and the spreader 7.4,
which is mounted in a fioating manner. The two lifting cylinders 19
determine the minimum end position of the spreader. By means of two
cables 20 of the double lifting mechanism 7.2 the spreader carriage is
moved for positioning in the vertical direction along the three-boom mast -
7.1.
, Figure 6 shows the spreader carriage 7.3 in its maximum
projection. The lifting cylinders 19 are completely extended, as a result
of which the parallel links 17 and the strut links 16 pivot to the left
in the drawing and therefore move the spreader support into a position in
which it is remote from the three-boom mast. '

Figure 7 shows the three-boom mast 7.1, the double-cable
lifting mechanism 7.2 and the spreader carriage 7.3 in cfoss section. The
spreader carriage, which is guided on two double T supports 22 by four
rollers 21 is suspended on the two lifting cables 20 and can be moved
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
(fiéure 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 sortiné in the store
expediently takes place according. to container types, i.e. according to
sizes (207, 30', 40’, 45, 48', 50'), according to height (4', 476’'’, 8',
g'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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10! f #10%P9t V& 1SO# 1 0ok dipetd,” 108& Har+icdBUR' (1) - fl@iyl lautomatic container
terminals of sea ports or river ports, having a gantry bridge crane- (6)
which can be automated, spans the empty container store (1), can be moved:
on an elevated craneway {(4) and having a traveling crab (7) which can be
moved  thereon in the longitudinal direction thereof and to which a
vertical lifting column (7.1) for a load receiving means (7.3, - 7.4) which
can be lifted and lowered and is intended for the empty container (8, 11,
- 13) is fastened, characterized in that .the load receiving means is a
spreader (7.4) which is arranged on a spreader carriage (7.3), which is
guided on the lifting column (7.1) by means of rollers {21), on a
spreader support (18).

2.7 The empty container store as claimed in claim 1,
characterlzed in that the vertical lifting column (7.1) is formed from a
lattice mast structure having preferably three booms on which the load
receiving means (7.3, 7.4) is guided in a vertically moveable manner.

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. 1l).

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). .
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6. The empty container store as claimed in one of claims L
to 5, characterized in that the spreader support (18) together with the
spreader (7.3) in its pivoting position remote from the lifting column

©{7.1). can be pivoted out to such an extent that when the lifting column
(7.1) is in a position near to the craneway rail, the spreader (7.4)
reaches through the posts-of the craneway (4).

7. The empty container store as claimed in one of claims 1
to 6, characterized in that a bearing framework (9) is provided in order
to.stabilize at least the first row (8) of the container stacks in the
region near to the craneway (4), said bearing framework comprising
vertical columns or supports, the height of which cofrequnds to the-
height of the containers (13) which can be stacked up to -the maximum and
the horizontal clearance of which is smaller than the longitudinal extent
of the shortest container (13) to be stacked, at least one lane being
formed between two columns or supports throhgh which even the longest
container (13) can be withdrawn in its transverse direction.



