Bridge or gantry crane, in particular for andling ISO containers. Description 5The invention relates to a
bridge or gantry crane, in particular for handling ISO containers, having a crane trolley which can be
moved along a crane carrier in the trolley travel direction and which supports at least one mast which

can be mo‘@r@d& avgrticalraising and lawerng dirgelior and,aaiyehich a load-receiving means for

containers is suspended:. 10 From European patent 1 365 984 B1 a bridge or gantry crane is
known for stacking containers, in particular ISO containers, which, within a container terminal, places
containers igcstarage in a storage area or removes them from storage therein. Within the storage
area the containers are set down on a rectangular store floor in rows and columns and up to four
containers are stacked one on top of another. Within the storage area the set-down containers 15have
their lofigitudipah extensiehabigaadmdtt thetlongittdiraldrecdoruofothieastbiages areanatiaefor example,

ten containgrs.are set down1 next to eacrbother across the width of the storage area and na%rrowly
Ving a crane tl‘(hl Gly %11101%021 ¢ moved a onl%a cran€ carrier 1n the trolley travel girection

spaced apart from each other. The bridge or gantry crane has a crane carrier which substantially

spans the culloidatstoragetane kawidthwise! omwhich banecdriier aprd dal thesloggitd dimat digection

thereof a crane frglley cantiguel, When ihe fudge.qr ganiiv Srane s iopmed as a bridge crane, the

crane carrier has, on each of its opposite ends, at least one running gear, by means of which the crane
carrier can travel along rails. In accordance with the construction of a bridge crane the rails are

elevated forthis PUrpOSe Byitneans akyertical sk BRAES WhishrareAispasediaterallyrer to the storage
area and are anchored in the floor. The bridge crane is therefore able to travel in the Iongi,tudinal

direction of P& ARSFagE BRSBTS BEFRe YN Gt S O AR LSRR il sh OB to travel
transverse theyete-ye meansrefdhe-eranetioiaywhidhoeandrayetiondthe wans casriaragénesn he

bridge or gantry crane is formed as a gantry crane, the rails for the crane carriey are disposed on the
floor Iateralﬁpléé]‘Bﬁ{ﬁw@‘?ﬁg éf%?’&goél &r’egﬁtglﬁ%’fﬁreswﬁ‘?r?}ﬁ&rd%é?g of e %Hérﬁgsca ﬁ{ig}? Ké%¢bnnected to

the ends ofdhe Grarescastieksieowe dicalsoppartser30Nitondee toobeabteatthhandie thecoontaimers by
means o f tl’]%\% ; eelrtigrlllg%{héﬂlealcer%%%s%q{la girsled with the longitudinal direction of the storage area and,
for example, ten containers are set down next to each other across the width of the storage area
and narrowly spaced apart from each other. The bridge or gantry crane has a crane carrier »
which substantially spans the cuboidal storage area widthwise, on which crane carrier and in the
longitudinal direction thereof a crane trolley can travel. When the bridge or gantry crane is
20  formed as a bridge crane, the crane carrier has, on each of its opposite ends, at least one running
gear, by means of which the crane carrier can travel along rails. In accordance with the
construction of a bridge crane the rails are elevated for this purpose by means of vertical
supports which are disposed laterally next to the storage area and are anchored in the floor. The
bridge crane is therefore able to travel in the longitudinal direction of the storage area by means
25  of the running gears of the crane carrier and is able to travel transverse thereto by means of the
crane trolley which can travel on the crane carrier. When the bridge or gantry crane is formed
as a gantry crane, the rails for the crane carrier are disposed on the floor laterally adjoining the
storage area and the running gears of the crane carrier are connected to the ends of the crane
carrier via vertical supports.
30

In order to be able to handle the containers by means of the crane trolley, the crane trolley is



provided which a mast which can be raised or lowered and is guided in the vertical direction, The mast
is formed as a box girder and hoisting mechanisms are arranged on the crane trolley for the raising
and lowering movement of the mast. A load-receiving means for containers, in particular a so-called
spreader, is suspended on the lower end of the mast which is oriented in the direction of the
containers to be handled. The use of a rigid mast between the crane trolley and the load-receiving
means is advantageous in that it is possible to handle the containers with a low level of swinging in

contrast to Igad-eeeiving Meanswhich arealseddsadsuseendadon crblesrrorkuropean.patent
application \I,Eg 1 939‘%1\/%1 A2 a container bridge with a crane trolley is also alreadg%mown, which crane
trolley has two cABTE WiRidG TEdEnE are IHiRe T BihisryAEN S@8R%Mh R F Sty
direction, onfwhiehdsibleandridingimeshanissns & thinload-seicaiving sneanmiandwe SR sostainers is
suspended by hoisting cables. The individual load-receiving mea wever, are connected to each
other via hyBERUTE A TP SrtRSa Sy RN Rt b T e
direction, in brdérdoibe able adjnstthe wparidgdetive erctheangiiddualt lodd-secdiviogumeaitisyin a
correspondingmannst. e oad tecelvinguaans.cannekfe; moyed indspsndsniv L sash algrin the
hoisting and steering direction.”Furthermore, thé patent document US 5 718 550 A discloses a gantry
crane for hahdlingeeehtamErswhiels i EoaVertieal YHEnneMfas HdioH2 oifabesdneseanded which
carries a firstgrane trolley and a second crane trolley in front of, or behind, it as seen in the trolley
travel direction. Each of the two crane trolleys has a hoisting mechanism on which a spreader frame is
attached via cables in order to receive the containers to be handled. These spreader frames are
formed in sucha Wayibat theycan amsparPtwosor ithreecortaiaels atithe same tme:inqardersthereby
to increase the handling capacity. The first crane trolley and the second crane trolley each therefore
support onlyaas%?r?fﬁ%d%%‘aﬂ-\%ée \%ﬁg FgkhE° '%ﬁsi?/s%g%%ﬁa’@&%%éﬁﬁqf 875 Sl haistifg
mechanism caml afeabienttiavebélongathe dracgocastierindepanderitlyiof eachathers ahendbject of
the present jpvepfion,is. {9, optimisedhe handiing, capacitof bridge or gantrvr crane This ebjectis
achieved by a bridgt or gantry having the featlres of clam L. glvanélgeous embodiments of the
invention arecgivenneiims vty 7 araccordaisdéwdthitivghimveantiodriautivec ghseet, avbritigecor gantry

crane, in pafieylarfarandiing 1%%9288&?}%(%%%{}81?&'E?sz%ltlEﬂ!'eec%é{‘{Di&lho%‘ff‘é} Q‘?b??é’l%d%%{%&gta di

crane carrier in the trolley travel direction and which supports at least one mast which can oved in
a vertical raidingranaidcwerisg tircedon dndlerlvigetyiadoaerrecéivingrrsansdor contamehs jead-
suspended, -otimisation ot thehandling. CaRasitvis achieved intbatatleastane secqpd-mast with a
second load-receiving means is disposed behind and spaced apart from a first mast when seen in the
trolley travel’#iF8EfBn. Therefore two containers can be transported with one travelling movement of
the crane trolley along the crane carrier. A common crane trolley is advantageously provided. 5In an
advantageoBsrthannet previsten isomade far $hie ISt iastdwdotve atedst oneesiecbmaimast to be
spaced apaft fiof gach oMhel In sushanay ahiespective caniaine. canoe handleg-jndepgpdently
of each othér i refation to the niovement in the raising and lowering direction by the first
load-receivingumeans disposed onlthaifi stohasiafidiy the Sebiodd losdsecaivirginiansadidposed on
the at least gne seqond mastIndhisway the confainers canhehandied in AR¥NCHIRAIRTORD is

succession or one of the two masts can remain in a raised inoperative position. Travelling movements
of the cranedeliesdts! aghl thin G ECEVRiE eS8 HIERifoPF BB Contame o etreBAtRRATe

individual hapdling progesses frs.alsepossiblasioreansiuationabiermepravisiamis mhade sedthat the
first mast can be raised and lowered via a 15first hoisting mechanism and that the at least one second

mast can be Mg tarECTserea bia 188 CoRecHSistifg TEhamdm IBYSRioN RS0 FHEa& o the first

and second mastiie-be.guigpdrvisnlivst upprriandlewsnguite lemeotsiangpiacacandabppenand |

lower guide elements respectively on the crane trolley. e
g single hoistingenechani%m, anc? are able to tra)\//el along the crane carrier independently of each

other.



20lt is also advantageous that the crane carrier consists of a first carrier and a second carrier, on
which trolley rails are disposed on which the crane trolley is able to travel in the trolley travel direction,
and the first carrier and the second carrier are spaced apart from each other in the crane travel
direction which is at right angles to the trolley travel direction. 25In a preferred embodiment a first mast
and a second mast are disposed on a common crane trolley. The existence of two masts permits an
increase in the handling capacity while at the same time leading to only a small increase in the
construction width of the bride and gantry crane when seen in the longitudinal direction of the
container store. 30In order effectively to minimise or prevent lateral swinging of the containers, the first
mast and the second mast are each formed of one piece and are rigid. A telescoping mast is not
deemed tdfbe dgbong piecelsmthe sense iofdhisidefiniion asidmumper ofdelescope-seations are
provided. ~An exemplified embodiment of the invention is described hereinunder and illustrated in the
5drawing in which: Figure 1 is an overview plan of a handling installation for ISO containers in a port
area, Figure 2 is an enlarged section of Figure 1 from the region of a loading and unloading area of
 1ocontainelSigre: oL Ui ARG slallon-peianae WD FIGWR b EigHye 3 1s a perspective
view of a bridge or gantry crane in accordance with the invention as shown in Figure 2 when formed as
a gantry cran&ansgguteabisdansides vielconFigure 8° given n claims 2 to 7.

In accordance with the invention in the case of a bridge or gantry crane, in particular for
handling ISO containers, having a crane trolley which can be moved along a crane carrier in the
trolley travel direction and which supports at least one mast which can be moved in a vertical
raising and lowering direction and on which a load-receiving means for containers is suspended,
optimisation of the handling capacity is achieved in that at least one second mast with a second

load-receiving means is disposed behind and spaced apart from a first mast when seen in the



Figure 5 is a front view of Figure 3 with a neighbouring further bridge or gantry crane,  Figure 6 is a
front view of Figure 3 with a bridge or gantry crane having a crane carrier of an 20alternative length,
Figure 7 is an enlarged section of Figure 1 from the region of an area of the handling installation where

containers g R)aced iR sforaas aee remRVeshiiam stargeas shewa i kg e 4 .ang,25Figure 8 is
a cross-sectional e of a bridge oréﬂe’ant%crane as shown in Figure 5 seen from the region of the crane

trolley. Figce ERAHGS R GoRrIaNSIAIE PSRRI HiStata oM ISR SHGH8HSY Ih which containers
2, in particularatidecnsitaiersdare handled. The overview plan shows only a section of the 30handling
installation 1 but the essential components thereof can be seen. The handling installation 1 consists of
a land-side handling area 3, a container store 4 and a water-side handling area 5. The land-side
handlity aresar3:ddjoingcadamdssidependsdenof thededntaindirstonest addieas basadjainiogdoading and

unloading ' ity Qf. ing,spages. 7, di d pext o a‘Qe trg r oerl rrlr' 8 which are
to be |0ad§§e§,gp§%%%§ﬁge%_@,%%|§§é$r%qar%% ﬁln%%ugr%é %?gg %%)‘(Ilogygggpa? e%nl% olﬁge %%t e parking

spaces 7 istéerradany/ef easibathst by dabndde e gunteiperanetBeopisiagingdnoivereriaissiostore 4.
The contaipgr ﬁ%&%fd%@&iﬁ%ﬁ%@aﬁi%ﬁﬂ%éﬁ GRRRIRRY RiNERIBASHAC MAICh 858 Aisposed.iR.L0rows

and in parallel next to each other, to which respectively at their land-side end 4a a loading and

unloading &férecrsoRibeadaasherssasendmater-dudisiera b s arednes rahstaedsdiere containers

are plaged iptpiangseraoues: fenistosagae bagh eontaines sloremianide isisdoaaipdane or a plurality
of bridge or gantrp{ (;ltane 9 which can na%/eﬂ along the container store areas 4c ,
position. Travelling movements of the crane trolley to align the load-receiving means in

relation to the containers between the individual handling processes are also possible.

In constructional terms provision is made so that the first mast can be raised and lowered via a

15 first hoisting mechanism and that the at least one second mast can be raised and lowered via a
second hoisting mechanism. Provision is also made for the first and second mast to be guided
via first upper and lower guide elements and via second upper and lower guide elements

respectively on the crane trolley.

20 Ttis also advantageous that the crane carrier consists of a first carrier and a second carrier, on
which trolley rails are disposed on which the crane trolley is able to travel in the trolley travel
direction, and the first carrier and the second carrier are spaced apart from each other in the

crane travel direction which is at right angles to the trolley travel direction.

25  In apreferred embodiment a first mast and a second mast are disposed on a common crane
trolley. The existence of two masts permits an increase in the handling capacity while at the
same time leading to only a small increase in the construction width of the bride and gantry

crane when seen in the longitudinal direction of the container store.

30  Inorder effectively to minimise or prevent lateral swinging of the containers, the first mast and

the second mast are each formed of one piece and are rigid. A telescoping mast is not deemed




on rails 11 in the crane travel direction F. The containers 2 are transported by the bridge or 15gantry
crane 9 between the container store area 4c and the loading and unloading area 6 or the area 10
where containers are placed into and removed from storage. In addition to the one or the plurality of
bridge or gantry. cranes 9, each container store area 4c also has a set-down area 4d for the containers
2. The s,et-{(;llg)v:i/;éi area A d 1TSS énr%cﬁgﬁrésﬁlgf Réssé‘%gﬁ? Hee 8 W rf?:tﬁrtﬁ%elt(e:é’ﬁ%gﬁeefgcgoé}seabffsposed in
rows and cohugis:din this case up to five containers 2 are stored 20stacked one on top of the other.
The set-down containers 2 are oriented with their longitudinal extension essentially in parallel with the
rails 11 and therefore in the crane travel direction F of the bridge or gantry cranes 9. This orientation of
the containefd S%eMNYirduFP R Imenbalipg BRI tiPoA dirfg Hrehierwithnter msoiiistasetiotitgoing
lorries 7sandiiawhe;afeaniéhwhere containers are placed into and removed from storage so that the
respective bridge or gantry 25cranes 9 do not have to pivot the containers 2 apart from any necessary
alignment corrections during pick-up and put-down. At the water-side end 4b of the container store 4
the containefgRrareiseh downiby thenbifdgenali garitytLiane JonHE aieaiddwhars.somainers are
placed into and removed from storage, or are 30picked up therefrom. The area 10 where containers
are placed into and removed from storage serves as an interface with respect to the water-side
handling ardagireFigsire 2rétrigedssastieniaf JegisettiomothFiggienlofromaiie gegibnniddhie doading and
unioading aieaGiand &Rt & anadialning. ceIANLRIGE AEq A il clear that in each loading and
unloading area 6 a plurality of parking spaces 7 for lorries 8 are dlspo%ea next to each other and 5with
the smallest possible spacing with respect to each other. In a storage area 4c with nine rows of
containers Z5ak:dawn e i0.aac ko S BAING,ARICE SE IRRISHIES BAIRPIRYided e, L0 each

other. The more detailed structure of the bridge or gantry crane 9 per se is also clear from Figure 2.
shown in Figure 2 when formed as a gantry crane,

15 Figure 4 is a side view of Figure 3,
Figure 5 is a front view of Figure 3 with a neighbouring further bridge or gantry crane,

Figure 6 is a front view of Figure 3 with a bridge or gantry crane having a crane carrier of an

20 alternative length,

Figure 7 is an enlarged section of Figure 1 from the region of an area of the handling installation

where containers are placed into storage and removed from storage as shown in Figure 1, and

25  Figure 8 is a cross-sectional view of a bridge or gantry crane as shown in Figure 5 seen from the

region of the crane trolley.

Figure 1 shows an overview plan of a handling installation 1 in a port area in which containers
2, in particular ISO containers, are handled. The overview plan shows only a section of the
30 handling installation 1 but the essential components thereof can be seen. The handling

installation 1 consists of a land-side handling area 3, a container store 4 and a water-side



10This bridge or gantry crane 9 consists essentially of a crane carrier 12 which can travel in the crane
travel direction F along the rails 11 which are disposed laterally next to the set-down areas 4d of the
respective container store area 4c, on which crane carrier a crane trolley 13 can travel in the trolley
travel directi%p1 fransyerse to the travel direction F of the crane carrier 12. A first mast 14 and a

me area J. . .
second mast 15 are disposed in a mutually spaced manner on the crane 15trolley 13 one behind the

other when seen in the trolley travel direction K. The first and the second mast 14, 15 are therefore

suspended op.a.common.rane frlley.43 Ard areithereforesmoned iointiy.alangshe.crang garrier 12 by

the crane trolley 13. Each of the two masts 14, 15 can be raised and lowered vertically and with

respect to tHEIEfERE el tadnyrad® PRI Up BriotbirdBu pyktameressy dsassracsiiiy means
lﬁ : 1f7 spreterablhar Spreads &ammf&@a&g@h@@a% thet @W@rdemg 1%4%3&@&:3@5&@&&%8@1&{% ug@d 3).
The first and second mast 14, 15 are formed as rigid gne-piece jibs, prefer in the form of box
girders by rebS SRTIEA b IBa0L C ARG AUATES J6° 1 P00s BUNL L6 e CFas ey 1.
In this way laterah cperhoniz antat, @wingingtmeviements of the load-receiving means 16, 17 with or
without containers 2 are minimised or prevented. The first and second mast 14, 15 cannot be

telescoped since the 25lateral stability would be diminished owing to the additional guides between the
individual teléscopeesentitnrs thempstvided FHigiiseos shttvsea sperspretive, widwe nfuz Bridgedmgantry

crane 9yn ageordanGe ﬁ!&g&hgﬁ SIVENERN JiRp &Jﬁ@ﬂ%&%‘e%@lgﬁmﬂéi‘fﬁ@ﬂ&sﬁf@%‘iﬁﬁ@&&‘%%ﬁ?”ty

the container store area 4c 30is shown empty. The gantry crane 9 has a crane carrier 12, the opposite

ends of whiéRbyeletfpered Oitf vhpsetidspirtacsY B8 Hhatigheaitl It ofAEd YBers in the

crane travelcglifeglipnfo Ascadvheledhe-SRRY sranetisdéshapadyhansaesdnthesrang favel
direction F and is open towards the bottom. The vertical supports 181 and_18r receive at their upper

ends the cratfs RafrRAPES thth¥g8p S5 R AT NS YRS SR el A id e PaANg: TREfratRetends
via crane rushinggears the eadbe sadlsikiciothe. Crre tiavileti e afiofansfotttaermaseibgeciane 5
earner, 21is fortmed as 8%ouble ﬁ%rrier tW.ith a first carrj,rer 1éaﬂa%qd a.secoq:j cgrréer 12b, %vh_iﬁh are
disposed ong BERHAThS BYHEF K SRBHH tHE P trAVE I thir o P NP e Hig bsey Ypated
apart one behiad thehothenanthat the siame imeightd rera e ésponthirag andn néditien leftivesticak support

L5t ena el Syt 0,07 e e oW SR Wi e
4d for the containers 2. The set-down area 4d has a rectangular base surface on which the
containers 2 are disposed in rows and columns. In this case up to five containers 2 are stored

20 stacked one on top of the other. The set-down containers 2 are oriented with their longitudinal
extension essentially in parallel with the rails 11 and therefore in the crane travel direction F of
the bridge or gantry cranes 9. This orientation of the containers 2 is also found in the loading
and unloading area 6 with the incoming and outgoing lorries 7 and in the area 10 where
containers are placed into and removed from storage so that the respective bridge or gantry

25  cranes 9 do not have to pivot the containers 2 apart from any necessary alignment corrections

during pick-up and put-down.

At the water-side end 4b of the container store 4 the containers 2 are set down by the bridge or
gantry crane 9 in the area 10 where containers are placed into and removed from storage, or are
30  picked up therefrom. The area 10 where containers are placed into and removed from storage

serves as an interface with respect to the water-side handling area 5.



10carrier 18a in the region of their lower end so as to form a u shape. The vertical supports 181 and
18r and the base carrier 18a which altogether form au shape are additionally braced via rodlike main
tensioning elements 18b. The main tensioning elements 18b are disposed in a cross- shape and are
each disposed in the region. of the upper and lower end on the left vertical supports 181 and the right
supports 18r. An upper tensioning element 18e, which extends in 15parallel with the base carrier 18a
and therefoé gsubstaintiatiwhenlzorthHygtis mdtiitignally fpoovitle deghoves tihe kro8sgshapedonding

tensioning elemens 16k, Figure Aafsa shows InaL e st garier 122 and the secondarer 120 each
have a triangufar cross-section. This trlgngu ar cross-section is'in the Shape of an iSosceles triangle,
wherein the2dragigedreafeareljioh witheapeak ssaaboltiG0lomi¢thé regibsofthapeak rb oftthefitst

carrier 52a %HEE%é@ﬁa%&%@s@ﬁﬂ@%é&ﬁﬁf&'II%XQ)'&"J e aBarhed i §8A.Ca36 ap which fbe crane

trolley 13 can travel in the trolley travel direction K. When seen in plan view the trolley 13 consists
essentially 6PYTEELOMFUET ASE fARrEStd0 FRthODSTotix C3FREIS BRAMICHATdmBieiintinE gEsrs 21
are disposedawhishdravehan the trolley rails 20. In the middle region of the base frame 13a of the
crane trolley 13 are two openings through which the first mast 14 and the second mast 15 are guided.
The first mast 14 and the second mast 15 are each guided via lower guide elements 32a into the base
frame 13a (ke kiguré8)lda stadditionf thtahiddike gupporirstrugiures23sialpositianecnoRithediase
frame 1’165 w }EQ structure IS 30rectar§gggggiv¥hen s%%gin Plan view and IP?S an L(IF ef frame 21a which

is supported on the %B%%asr}gg of the base frame. Six Féa%effgl%ppg}’ glﬁkll egré (ra%gnl 5'3%h for the

first mast 14and ttihe séicerimiastond tretotatédvindherrediposfitiectpardrameh? bat afothe cassier
structure 234@g?tfégrggﬁe@ive container store area 4c, on which crane carrier a crane trolley 13 can travel

in the trolley travel direction K transverse to the travel direction F of the crane carrier 12. A
first mast 14 and a second mast 15 are disposed in a mutually spaced manner on the crane

15  trolley 13 one behind the other when seen in the trolley travel direction K. The first and the
second mast 14, 15 are therefore suspended on a common crane trolley 13 and are therefore
moved jointly along the crane carrier 12 by the crane trolley 13. Each of the two masts 14, 15
can be raised and lowered vertically and with respect to the crane trolley 13 in order to pick up
and put down containers 2 by load-receiving meansl6, 17 - preferably a spreader frame -

20 attached to the lower end 14a, 15a thereof (see Figure 3). The first and second mast 14, 15 are
formed as rigid one-piece jibs, preferably in the form of box girders by means of which the load-
receiving means 16, 17 are guided relative to the crane trolley 13. In this way lateral, i.e.
horizontal, swinging movements of the load-receiving means 16, 17 with or without containers
2 are minimised or prevented. The first and second mast 14, 15 cannot be telescoped since the

25  lateral stability would be diminished owing to the additional guides between the individual

telescope sections then provided.

Figure 3 shows a perspective view of a bridge or gantry crane 9 in accordance with the
invention in an embodiment as a gantry crane. For reasons of clarity the container store area 4c
30  is shown empty. The gantry crane 9 has a crane carrier 12, the opposite ends of which are

supported via vertical supports 181 and 18r on the right and left when seen in the crane travel



in order to move the first mast 14 and the second mast 15 in the raising and lowering direction 5H. a
first hoisting mechanism 25 for the first mast 14 and a second hoisting mechanism 26 for the second
mast 15 are disposed on the base frame 13a of the crane trolley 13. In a corresponding manner the

first and second .magt 4, 15 cein e moved in the ra'singdanp lowering direction H ir] g.muttua
. irection K. SI._B WhO t eeg?.nt y cranteizu-s WNAECT) Seent 1 &.6 crane trave wection
independent manner. In"Figurée Irst’mas IS shiown in’Its raised position. Th contrast, the

second ma_lst}d&isplmme_fdr&s émﬁddtgtpo”ﬁltmrﬁwmsppaytihélmﬁréﬁhaimimg Fhiéchanmsm @ﬁfiand the
second ho"%%ﬁ‘@rﬁﬂ?%ﬁﬁ‘{é'rs%} ﬁ?tﬁé%ﬁé%@&é%ﬁﬁ%é‘?&%ocﬂé‘?eﬁPﬁa%%ié%%l?f[’é‘?ri@%ﬂ? a1 d 6 sk
also the second hoistin I I

hoisting mechanism 25 an : ting mechanism 26 respectively have a first cable
drum 25a, 26a Akt agesrePeadie erdhe 28k, 126p bk & anelutiteetiepdkidlwsheHacandifet aitd on a

commox fi r%taHéPi’xQ‘ﬁ?&%l&ﬁé‘s %Qﬁ@ﬁ%@&%@?«&)ﬁﬂ‘%i@ﬂc&ﬁ%ﬂbk@%@ deven Q- first dpve motor
25d and a second drive motor 26d 15respectively. Each of the four cable drums 25a, 25b, 26a and

26b has rurfiiingRetRtins Sakme SRy fraetsiR i sheranssastdner iapied ko iiaPTetr cables
27, 28 are pyavides pevhotsingimechasismi2bztand eitber rundiceatty dramdhecadiendngr 25a,

25b, 26a, 26b vertically d wards or are quided hori tally onto the opposite side of the first mast
14 and a se%%?%&a%ggﬁlﬂ%qﬁ%l}rotmetﬂ%gévae?éw gﬁ‘é@%’i%%r\%%tﬁ%cﬂ;o o&v(ﬁ\%aro é% \%ﬁlﬁj%%lﬁ%&%lﬁa roller
29 20with asherizohtataxistofriditiorionie ehas dbthécfigticatle2 Zanecoinectet tththéfirsblead-

Vi : h f1he secol tedto t | -
mean 7. e e TS Sk ol b veteb oo et

container-lika@shous itep BOsis carraehethiv dlichiebelarironand shenverre lstiion dhebdeetedriies o the
bridge or ganinLcrane, Ak disPRsat: Figure.d SHAWS3iSiHEVARN Al E oW 63 ABThIlSHAleR -

particularly well the universal attachment of the first load-receiving means 16 at the lower end 14a of

the first mashare 4pd B grsssBA SMURE TN JrmeRts A1ddeTHe fder didlafb4esHeRk second
mast 15. Thefisstlopd-186@MIRGNt supports 18r. An upper tensioning element 18c, which extends in

15  parallel with the base carrier 18a and therefore substantially horizontally, is additionally

provided above the cross-shaped main tensioning elements 18b.

Figure 3 also shows that the first carrier 12a and the second carrier 12b each have a triangular

cross-section. This triangular cross-section is in the shape of an isosceles triangle, wherein the
20  angle in the region of the peak is about 30°. In the region of the peak 12¢ of the first carrier 12a

and of the second carrier 12b a trolley rail 20 is attached in each case on which the crane trolley

13 can travel in the trolley travel direction K.

When seen in plan view the trolley 13 consists essentially of a rectangular base frame 13a, in the
25  four corners of which trolley running gears 21 are disposed which travel on the trolley rails 20.
In the middle region of the base frame 13a of the crane trolley 13 are two openings through
which the first mast 14 and the second mast 15 are guided. The first mast 14 and the second
mast 15 are each guided via lower guide elements 32a into the base frame 13a (see Figure 8). In
addition, a table-like support structure 23 is positioned on the base frame 13, which structure is
30  rectangular when seen in plan view and has an upper frame 21a which is supported on the upper

side of the base frame 13 via six legs 23b. Upper guide elements 32b for the first mast 14 and



means 16 and the second load-receiving means 17 are distributed in the usual way in an upper first
suspension frame 16a and an upper second suspension frame 17a and the actual first spreader frame
16a and second spreader frame 17a. The first suspension frame 16a and the second suspension
frame 17a gle cagth niversall piached genualy opdhie.paaand 443 ehibe,iist Mashid and the
lower end 15a of the second mast 15 and, when seen in plan view, have an 5essentially rectangular
cross-sectiife I gHE fBspective corners of the first suspension frame 16a and of the second
suspension frame 17a the four first cables 27 and the four second cables 28 are attached. For reasons
of clarity the second cables 28 have been omitted. Figure 4 clearly shows that the first lpad-receiving
means 16 i 10E5tda S Madirtunitaléethd diotsto WATEAILLPEFAsRa HIRSH HeLEtER 0 the
length of the, comtaineisdn @abrvRalienuppestansiasingelemeant 1 8ecbaivwesanibebvralathvedital
supports 1?}} SO tha(}t the crane t({olle)éﬁ%S }N{Lh I'Epe It%ad-re ivig%gncggggt}&gn 3)i.tshsgreader frame 16b

and without's E5iAIHRFS cofveydttiereby eantraver ovet the Upper tensioning elément 18e,

15Furthgrnmrms:ﬁ@dteg@mmhhﬁmhgrﬁrsem@mﬁ M!;]ﬁlﬁngafrbﬁmlgeeﬁr'st trblesdraem @ Savgpwards
and horizonially e Agation ot the it mast iikls arided e drastion of A deflesting foller 29

mounted on the opposite Si ase frame 13a and is deflected vertically downwards through 90
by this deflegtisnetispoulrofimtatridsredodentatibh i9hosasestiashevdifgpataitier hBsthaer st cables

27 angythe seeapdsablescRfats deflasted sa thatridRketalhipwdelestingsoliers28aitisposed

on the base frame 13a. In a conventional manner the first spreader frame 16b and the second
spreader fréiffe t7haPaseipmeiiay Shefetdeistng meeRmuime 1529 isedRo P RHEINESYHE on the first
suspensiondemeil® anekibaiserons sugpension tame27n @hahigusecbrluatrtesia Tont 34w of

_Figure 3 w%urther neighbouring bridge or gantr crane 9. Iglnt 1irstvtirevvS rtrﬁtsesf%n%inaer{ sggcrgn%rea 4e
is clearly s \Rﬁﬁf%%‘f’ﬁg %?%Xéaffgcq{bgaa%%t h7Of SRe* SRGhET: %]nseac CaE8 R CShtaiiersare
stacked oneanitogohatothdri the ddoniainer storelareadéadddandsetdowhdnexttoteachdther when
seen i{%thertgsop"eec i‘:[/re%\//.e %gﬁgg%]e %ogp gable drums 25a, 25b, 26a and 26b has running from it in each

case two first cables 27 and two second cables 28 so that four cables 27, 28 are provided per

hoisting mechanism 25, 26 and either run directly from the cable drum 25a, 25b, 26a, 26b

vertically downwards or are guided horizontally onto the opposite side of the first mast 14 and a

second mast 15 and from there are deflected 90° vertically downwards via a deflecting roller 29

20  with a horizontal axis of rotation. The ends of the first cable 27 are connected to the first load-

receiving means 16 and the ends of the second cable 28 are connected to the second load-

receiving means 17.

Furthermore, Figure 3 shows that on the outside of the left vertical supports 181 a container-like
25 housing 30 is attached in which the control and power electrics or electronics for the bridge or

gantry crane 9 are disposed.

Figure 4 shows a side view of Figure 3 and illustrates particularly well the universal attachment
of the first load-receiving means 16 at the lower end 14a of the first mast 14 and of the second
30 load-receiving means 17 at the lower end 15a of the second mast 15. The first load-receiving

means 16 and the second load-receiving means 17 are distributed in the usual way in an upper




30spaced about 40cm apart from each other. In a corresponding manner the first mast 14 and the
second mast 15 are spaced apart front each other on the crane trolley 13 in the trolley travel direction
K in such a way that the first load-receiving means 16 and the second load-receiving means 17, in

ticular t i 6 , d
paicr e 1 GRS S ASh UergaLand e second eadr e et ae pace

ection K in such a. way that containers 2 can
be picked ugpfrefsithecentained storadbyegaticoraee ddwn thefui MpBTBoirStioadreeadihyy means

16 qnd thg §&%@Q&9€9{§%ﬁ%§&9 m%%%e%ﬂ%ﬁ%%@%&@&%@%émﬁr@tﬁﬁﬂgﬁﬁﬂ&f datiat least
partially simultaneously. In relation to the first and last row of containers 2, as seen in the trolley travel

direction K, PiroWidir fidide oY thess rtaiers 1M dRed by T frst SaBLAR C& Vit iséEns 16
and 10also ¢he:segonedoaduieceiviRgdneansii (sadhaicaachsantasrer2ansheseli dowmby the first

load-receiving. means 16 or the secon Ioad{- eceiving means 17 at ea %o ation of the container store
v 4 or B DL BB Oy TRSERONE0T it B BOLR m EIE? 2arioh 154 Ahds LERD At Brrir
12b have besnaxténdetidatessdys ofetatiey kbft vedicht Srlppdsthb8t awed theittight vertical support 18r to
such an extent that, when seen in relation to the right vertical support 18r, a raised 15second

load-receiving means 17 can extend laterally out of the container store area 4d so that the first
load-receivifiguneantabychapidkaiphoriset idedvieer tongaitrens lévienoiertedilads roex ol woneaipérs, and

the firgploadieaelyInGMERNS KMt LSt A r A GOH £SRRNENG, SIHAURR S SReWNIR figwe S in the

case of the left-hand trolley 13. 20It would also be feasible to lengthen the first carrier 12a and the

second carieP IS WitRifec st As P paNS PGSR IS thecTERR e itte, D AW e HEUEHEY30 is

disposed lateraliynngxtsadheclelihand.yerticahsuRRpredRt e espandingiRnomeninganthis side
would not lead to an increase in the construction size of the bridge or gantry crane 9. If such

lengthening ¥ IS TROS P ARL P KA ST Sh FRRABRIS HEAGREhand vertical support 18r and

25corresponding lengthening also on a further parallel-disposed bridge or gantry crane 9', then

between these vertical orts 18r lﬁl' region i uced which cannot be used for storing

contaiﬁgrs f%t&e%rfﬂreeﬁglggr?r?\%?ggt aéﬁl gﬁ Sé%xcaaﬁlglaeépmnmng gom (e fglfS% ableium 254
upwards and horizontally in the direction of the first mast 14 is guided in the direction of a
deflecting roller 29 mounted on the opposite side of the base frame 13a and is deflected
vertically downwards through 90° by this deflecting roller out of its horizontal orientation. Ina

corresponding manner the other first cables 27 and the second cables 28 are deflected so that a

20  total of four deflecting rollers 29 are disposed on the base frame 13a.

In a conventional manner the first spreader frame 16b and the second spreader frame 17b are
respectively suspended via first chains 16¢ and second chains 17¢ on the first suspension frame
16a and the second suspension frame 17b.

25
Figure 5 illustrates a front view of Figure 3 with a further neighbouring bridge or gantry crane
9'. In this view the container store area 4c is clearly shown with containers 2 stacked on top of
one another. In each case five containers are stacked one on top of another in the container store
area 4c¢ and are set down next to each other when seen in the trolley travel direction K and

30  spaced about 40cm apart from each other. In a corresponding manner the first mast 14 and the

second mast 15 are spaced apart from each other on the crane trolley 13 in the trolley travel

10



Figure 6 shows a front view of Figure 3 with a bridge or gantry crane 9 with the crane carrier 12
30being of an alternative length. As already stated, it is also possible to allow the first carrier 12a and
the second carrier 12b to end in the region of the lateral left-hand vertical support 181 and right-hand

vertical supportd8rThis meaps hatthe st and @%E{\Q‘A’il%ﬂé‘? %%‘?1&9@@&‘85% 20 R5,566049 the

trolley travel dlrectlon K, In the store area 4c can be served only by the first mast 14, which isat the

front as seéPeitHe ’t%ﬂP@Wﬁ%\L@éﬂéﬁ@@ﬁéﬁfK‘C\ﬁhtﬁ@@ﬁé ﬁ@ttf&?ﬁ@f@éélmﬁ@m@%QW@@mWﬁfo the
first row of gRRIBINGFS spa8NCaNretRliRR I the dasifays Qf CaniRIReR¢ QMK Witk diehsecrrgbmast 15,

which is at the rear as seen in the trolley travel direction K, with the second load-receiving means 16.
Figure 7 shtis B EMIFHGEE Seehidi? 81‘%"@3[1?8 %QFBH?HBW%&%SHF%\%WHQT&% ORGSR 6 of a

contairger stﬁéaiésommﬁrb@mdhggﬂ&&taﬂ@t@m ma@ewdmgmﬁwﬁag nkgam this figyie i dQissclear that

in the area f’LO in hlcrr)}lcrclg)nrétr r:]?a% are, % ;% wgtlo gng%gé ved from storage a plurality of parking
spaces 7 for automate gmde vehlcﬁe are sposed fext to each other and with the smallest

possible spacing from each other, The storage area 4c thus has nine rows of containers 2 set down

next to each, gUhg WHSHEIRIQULRAKING.SRGERA A1S Provided Iharein fpr conainga ssf down or
i

picked up by automated guided vehicles 33. The parking spaces 7 for 15the containers 2 consist
essentially Bfostationampalipieob ersrrey Facsnto Whras b bohafier dordas Yeisetgenn 6rapitked up

by the, hridgesQriganiry & iag- %9&1%%&‘8%3@@0%@%%%%&!%&3 ﬁ‘%ﬁ@&%@%eoméﬂ%@ort
frames 7a are provided with set-down surfaces protruding laterally inwards as seen in the direction in

which the alSfShigtely gaimsaidti e 8 I R BUR TR WHILR B TAt I RLBE SEsHEiner 2

raised téy t;lﬁo@élh%ﬁaﬂ@grQmp}{@@@@p?ﬁ&b@g&@bﬁéﬂhﬁ%fb@ﬁeﬂl%ﬁdwg&h@f@b}{ g ﬁﬁ&fféﬁ@{ﬁ,
Flgure SNOwWS a cross-sectional view of a georg y crane 9 accordin igure 5 from the
region of the?BYEh&2 RS Y FPneas el a@iﬁ WSt &epfé iETEAY émﬂhmﬁad? KE? R84 SHd the

second mastifoarestaspachvelyxgeidediyialenwerguite letementsc32ehin 25ihe seghort 08 therbase
frame ]ﬁa of the e crane trollﬁaé.gl%%rr]g yia u Hpe{e%lg% ments t;ln Ehe dg?g)n of th? JURR rf{ame

23a of the CSFraF StRTCHIFe wer and upper guide Heidn 4'and 32b Aré formed as guide
rollers whichrguidel ttre dirst grastit4l andrthekepondahdsti s frorifourlsides in badistase dnd in an

opposite MAD Ml hers, and the first load-receiving means 16 in the first row. A corresponding situation is

shown in Figure 5 in the case of the left-hand trolley 13.

20 It would also be feasible to lengthen the first carrier 12a and the second carrier 12b with the
associated rails 20 only on the left-hand side, on which the housing 30 1s disposed laterally next
to the left-hand vertical support 181. Corresponding lengthening on this side would not lead to
an increase in the construction size of the bridge or gantry crane 9. If such lengthening is
carried out on the right-hand side in relation to the right-hand vertical support 18r and

25  corresponding lengthening also on a further parallel-disposed bridge or gantry crane 9', then
between these vertical supports 18r, 181" a region is produced which cannot be used for storing

containers 2, but rather as a travel path 31, for example.
Figure 6 shows a front view of Figure 3 with a bridge or gantry crane 9 with the crane carrier 12

30  being of an alternative length. As already stated, it is also possible to allow the first carrier 12a

and the second carrier 12b to end in the region of the lateral left-hand vertical support 18] and

11




30The description relates to a bridge or gantry crane 9, 9' which is formed as a gantry crane. It is
fundamentally also possible to form the bridge or gantry crane 9, 9' as a bridge crane with raised or
elevated rails 11. Reference list handling installation 2container s3land-side handling area

Acontainer Stqr{e Ch g\rz‘éjt%%fo%”g‘lj Qﬁ‘é’at‘%rm]é %&%ﬁa‘%‘%ﬁ@&%’ﬁ%ﬁﬁ%@? o'i%é”‘ojf didgel down.e3,

Swater-side area ng and unio |ng area /parking sp
as seen in the trolley travel direction K, in the store area 4c can be served only by the first mast

14, which is at the front as seen in the trolley travel direction K, with the first load-receiving
means 16 in relation to the first row of containers 2, and in relation to the last row of containers
5 2 only with the second mast 15, which is at the rear as seen in the trolley travel direction K, with

the second load-receiving means 16.

Figure 7 shows an enlarged section of Figure 1 from the region of a loading and unloading area
6 of a container store 4 of the handling installation 1 according to Figure 1. From this figure it
10 is clear that in the area 10 in which containers are placed into and removed from storage a
plurality of parking spaces 7 for automated guided vehicles 33 are disposed next to each other
and with the smallest possible spacing from each other. The storage area 4c thus has nine rows
of containers 2 set down next to each other, wherein four parking spaces 7 are provided therein
for containers set down or picked up by automated guided vehicles 33. The parking spaces 7 for
15  the containers 2 consist essentially of stationary support frames 7a onto which the containers 2
can be set down or picked up by the bridge or gantry crane 9 or the automated guided vehicle
33. For this purpose the support frames 7a are provided with set-down surfaces protruding
laterally inwards as seen in the direction in which the automated guided vehicles 33 travel in and
out, onto which set-down surfaces a container 2 raised by the automated guided vehicle 33 can

20 be set down or picked up thereby.

Furthermore, Figure 8 shows a cross-sectional view of a bridge or gantry crane 9 according to
Figure 5 from the region of the crane trolley 13. From this side view it is particularly clear that
the first mast 14 and the second mast 15 are respectively guided via lower guide elements 32a in
25  the region of the base frame 13a of the crane trolley 13 and via upper guide elements 32b in the
region of the upper frame 23a of the carrier structure 23. The lower and upper guide elements
32a and 32b are formed as guide rollers which guide the first mast 14 and the second mast 15

from four sides in each case and in an opposite manner.

30  The description relates to a bridge or gantry crane 9, 9' which is formed as a gantry crane. It is

fundamentally also possible to form the bridge or gantry crane 9, 9' as a bridge crane with raised

12



7asupport frame 158lorry 9, 9,bridge or gantry crane 10area where containers are placed into or
removed from storage 11rails 12crane carrier 2012aFirst carrier 12bsecond carrier 12cpeak 13crane
trolley 13abase frame 2514first mast 14a.lower end of the first mast 15second mast 1.5alower end of

the secondomgg\; a}gjiggltléolqd-receiving means

13




3016afirst suspension frame 161ifirst spreader frame 16cfirst chain 17second load-receiving means
17asecond suspension frame 17hsecond spreader frame 17csecond chain 1 Sabase carrier 18bmain
tensioning element 18cupper tensioning element 181, 181'left-hand vertical support 1018rright-hand

vertical suppqrt 19crane running gears 20trolley rail 21trolley running gears

1 handling installation
2 container
5 3 land-side handling area
4 container store
4a land-side end
4b water-side end
4c container store area
10 4d set-down area
5 water-side handling area
6 loading and unloading area
7 parking space
7a support frame
15 8 lorry
9,9 bridge or gantry crane
10 area where containers are placed into or removed from storage
11 rails
12 crane carrier
20 12a first carrier
12b second carrier
12¢ peak
13 crane trolley
13a base frame
25 14 first mast
14a lower end of the first mast
15 second mast
15a lower end of the second mast
16 first load-receiving means
30 16a first suspension frame
16b first spreader frame

14




lower openings 1513support structure 23aupper frame 23blegs 24upper openings 25first hoisting
mechanism 2025afirst cable drum 25bsecond cable drum 25cfirst transmission 25dfirst drive motor
26second hoisting median s 2526afirst cable drum 26bsecond cable drum 26csecond transmission
26dsecond fi()ricve motofrl 27f'lrs.t cables

rst chain
17 second load-receiving means
17a second suspension frame
17b second spreader frame
5 17c¢ second chain
18a base carrier
18b main tensioning element
18¢ upper tensioning element

181, 181"  left-hand vertical support

10 18r right-hand vertical support

19 crane running gears

20 trolley rail

21 trolley running gears

22 lower openings
15 23 support structure

23a upper frame

23b legs

24 upper openings

25 first hoisting mechanism
20 25a first cable drum

25b second cable drum

25¢ first transmission

25d first drive motor

26 second hoisting mechanism
25  26a first cable drum

26b second cable drum

26¢ second transmission

26d second drive motor

27 first cables
30 28 second cables

29 deflecting roller

15



3028second cables 29deflecting roller 30housing 31travel path 37alower guide elements 32bupper
:wide elements 33automated guided vehicle crane travel direction Hraising and lowering direction
trolley travel direction MC e LLP Claims Bridge or gantry crane, in particular for handling ISO
containers, faving a crang trolley which can be moved along a crane carrier in the trolley travel
direction and which supports at least one mast which can be moved in a vertical raising and lowering
direction andllon whichrav®adtheceiving means for containers is suspended, characterised in that the
crane trolley£13) suppggis:afitet anast{4) with a first load-receiving means (16) and supports at least
one second mast (15) with a second load-receiving means (17), and the at least one second mast (15)

is disposed Héhind antPBEL8RESHER PG the first mast (14)

5 33 automated guided vehicle
F crane travel direction
H raising and lowering direction
K trolley travel direction

16



10when seen in the trolley travel direction (K). Bridge or gantry crane as claimed in claim 1,
characterised in that the first mast (14) and the at least one second mast (15) are spaced aBart from
each other in such a way that respective containers (2) can be handled independentN%‘f’\e‘aCh other in
relation to tE? 1%&;:Smovement in the raising and lowering direction (H) by the first load-receiving means
(16) disposeaaon the first mast (14) and by the second load-receiving means (17) disposed on the at
least one second mast (15). Bridge or gantry crane as claimed in claim 1 or 2, characterised in that

the first mast (1@@@%;& beafAlsed.and lowered id afiEhRoIsEnG MeskANISMite) At heay least

[one] second mast (I5) can bé raised and lowered by a second hoisting mechanism §2,5 . 4Bridge or
gantry crane as SAIRSSANIT amPBHEMIEAIHEE GTicE Hab e inva At ardnd Whichhast (14) and

the second masty(13) e auideshyim fifsturpe.and lower guidecaiemestsngdaad diasecanrecupper and

lower guide elements respectively on the crane trolley (13). 5Bridge t lai _
o of claime HoAFS AT SR ASSE AL 0 A BB 3) Eor AR OF AL CAVER (108 W a

. st'carrier (I_IL a)and a
second carrier (1l2f)c adiwehicts iralleyrails (20 )are disposked trsnbichrthe cranadnoléyo(1B8)lis able to

travel in the trolley 30travel direction (K),,and the first carrier (12a) and the se i re
spaced apart frorc’r}]ﬁ@é)&ws ) rkleearStlr?]%ﬁésecéroézr?e ?g{/{e éi‘r%% i%r%efﬁéév%%ﬁgcgg r%lng%l‘n'f8 a%%%e@ii%&éjéglg MC

SLLP travel diredtion ¢k sBaddenestgahing drsmeeddelaichettiispangdomerpfrolaiths irsoBashitacterised
in thatl% first ma%}(%'rﬂ e%gqnatﬁee&gHW&Q}@&{&Q@Posed on the crane trolley (13).

2 Bridge or gantry crane as claimed in claim 1, characterised in that the first mast (14) and
the at least one second mast (15) are spaced apart from each other in such a way that
respective containers (2) can be handled independently of each other in relation to the

15 movement in the raising and lowering direction (H) by the first load-receiving means (16)
disposed on the first mast (14) and by the second load-receiving means (17) disposed on

the at least one second mast (15).

3 Bridge or gantry crane as claimed in claim 1 or 2, characterised in that the first mast (14)
20 can be raised and lowered via a first hoisting mechanism (25) and the at least [one] second

mast (15) can be raised and lowered by a second hoisting mechanism (25).

4 Bridge or gantry crane as claimed in any one of claims 1 to 3, characterised in that the first
mast (14) and the second mast (15) are guided via first upper and lower guide elements

25 and via second upper and lower guide elements respectively on the crane trolley (13).

5 Bridge or gantry crane as claimed in any one of claims 1 to 4, characterised in that the
crane carrier (12) consists of a first carrier (12a) and a second carrier (12b), on which
trolley rails (20) are disposed on which the crane trolley (13) is able to travel in the trolley

30 travel direction (K), and the first carrier (12a) and the second carrier (12b) are spaced

apart from each other in the crane travel direction (F) which is at right angles to the trolley

17



7Bridge or gantry crane as claimed in any one of claims 1 to 6, characterised in that the first mast (14)
and the second mast (15) are each formed of one piece and are rigid. MCSLLP

travel direction (K).

6 Bridge or gantry crane as claimed in any one of claims 1 to 5, characterised in that a first

mast (14) and a second mast (15) are disposed on the crane trolley (13).

7 Bridge or gantry crane as claimed in any one of claims 1 to 6, characterised in that the first

mast (14) and the second mast (15) are each formed of one piece and are rigid.
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