WO 2010/066603PCT/EP2009/066087 BRIDGE CRANE OR GANTRY CRANE COMPRISING A
CABLE LENGTH- ADJUSTING ELEMENT FASTENED TO THE LOAD SUSPENSION MEANS
Specification The invention relates to a bridge crane or gantry crane for the handling of standardized
cargo holders, especially for the handling of ISO contiiners and swap bodies between roads and
railways, with a crab which can be moved along a crane girder in the direction of travel of the crab, on

which a rigrd (?%ﬁﬂgé%%d that extends in a raising and Iowerrngédgf/ggg %@ﬁ)@fan be moved in
he

the raising andlowering direction using at least one lifting gear an es, the lifting gear being

disposed on fhesrabeRuiRad RUSRRRRIOR MGaNsdnsiandrrd cargpsalsiersis rigidly fastened to the
lower end of fhenmaskardiheceliesiramrhe atteash anestiftinovgray emgage with the load

suspension means. A cargo handling device for goods containers, especially containers in railway
traffic, is knoggeditmiéaerman application laid open DE 27 52 212 Al. In one embodiment depicted
there, the cargo handling device consists basically ofa gantry crane with a crab, from which a
telescoping riastizehingelfivetaresidsasrthres setegcopie e tmsptsng P@%@b@iﬂ@ﬁ@f’éﬂthe uppermost
telescopic ségﬁdeﬁt @n@r@wfﬁa&ehe@hogwﬁﬁ%ﬁn%ﬂe a‘t@h@%%éﬁé?ﬂ”@?‘tﬁ%a@@\%irmost telescopio
segment is rigidRA Rt CRTEB T HEh R B TI &l ﬁ ?:I@rr ‘Fhlél ﬁﬁlﬁ"fﬁé’rﬁgﬁ% £ rms and lower
horizontal arf& SD%W %Qéstds ‘565131%3 %Féfﬁ‘q é‘ﬁ§ ﬁ' ing from the

on aa‘lflﬁat GEr AN

lower horlzorgggl,;%gﬂ OgF éF’g OSGd Oﬁ%\gﬁ dii(e?cﬂa SUS ens;ton (ﬁ?&l&g jn Ofder to move the
C-shaped frahmﬁar%%t %Q&&%‘EZ}% Sﬂ%%tﬁ‘e Gl e ShaBign, cables wi
drums are ar{@n 3&9. EI%%% C&@&

four cables run to cable rollers disposed on the
top of the horizontal arms.”A bridge crane for the stacklng of containers, especially ISO containers, is
known from theELy apemAIRieRt B 8652848 lsydbishymavesconisineysritto,and/or out from a
storage arealinsigerasoniaineipiesminatiddentDielge £2ane A dnancrembodircer deplitkd spans the width
of an essentitlyectibicatstendte: dsae Gnsibte odeadoifhegantre redaeceirthizavasl Stonyghisiengthwise
direction in thigeatopinglinestivhuog. thke stestdye tirsdeTiserirarmnghtsl dme apPerave oo Misunning gears in the
direction of trppsioHeleseanie waarwrus iRt tfbt}tﬁéfﬁa‘ﬁhéhafh}éeé‘r‘é(ﬁeﬁ@qrﬂamand also in the

C!G

- lengthwise difITBRGIdEEGEKEE G&Féﬁiﬁd&éﬁ% % sposed on the
crab, being d&%&%‘%l%@g TBRSEE é{lé/ fi4 1, ‘Fﬁ%e 5 %ais fashioned as
i st OP BB L ) e
mast. At the}m er en ? g On tglaaiﬁet& o COTIARGE 6%%1gled aload

suspension fyratt%hti e apecaly aegs@ata%nsse@ae ii5-HuAsl i pivot. The load
suspension means is connected by cables to the lifting gears on the crab, The mast is not driven
directly in theargigingcne fovwieringlgdiestionabitspadyenidirastychypdihec alinswerigagihg with the load
suspension rAgapsan fie:tFEP af3a Tigid Boashible tuweencthnorabisindntiie loafteuspergion means brings
the advantagedhaisifes containeecainabdlrdniisdwithit e cowaginigr bitbspans fikestisldtioad suspension
means that aae alsotiabp dubivel Farigesote\Piriwces|ssdE e Are Favel éalpﬁrf,sw}éwra? the handling of

containers aﬁ@%ﬁ%%@ér@@@@ﬁ?@é@% ﬁﬁﬁ%adT?%eaTﬁéa R"rﬁ?%ﬁ an patent EP 0
796 813331. HFP%@;SW‘I WP%%%%\P an 813’ ‘if at can travel on a
crane girder ﬁtf %f’léﬁ %ﬁ gﬂﬂvyem crrzgs% c %n (gglnder units one
behind the o Iﬁﬁ t? 7 :d;ia (%r?sfﬁr e%v gipg from each
other. The pi 9 %81%@8 S ician t(amaitae@aqty & litt cylinder and a

piston rod maugg %%ﬂad; fit-evling mr&ag%m@qmmﬁrmmm piston rods starting

from the craegaaf&tegtgeeﬁwt@r@mawmerm@r@cagﬁanmmmm@mmspondmg
manner in thedifting-dirgeiine ththanger fammenstasenthktadhe endsiehtiepigionods that are

opposite the sk dyntieansmgiiokidng holeiyindiectiphy, thndiddoadagugpetisioriontans in the form of a
spreader framepsrisiongoframn Thisis? hesciheetiontobth &hanbendtbmeabspaishsieg Mei@Sconnections to
the piston rodsmgaghehdsaingo ipeniffarendedmdise sifhdtlorresasrevemenisiine
piston-cylind&agd s aREPa A AR @b@ﬁt%?ﬁ@?@ﬁ@%mm&mﬁﬂ%érmore the hanger arm and the
load suspension means disposed th% E g{fg to he S|de at Ie& X m reIatlon to the

m
length X be setd
S

&2
can run unde&gg% di@ﬁgmtﬁ @&gﬁ@g% @ég @grt%q bgﬁgm%rmeans on the
piston rod. Moreover another crane layout fo han ling 0 containers in railway traffic is known from
German patent laid. open DE 29 11 938 32. This crane layout is also designed as a gantry crane,
having a crab with a mast guided on it and able to travel in the lifting and lowering direction. At the
lower end of this mast is firmly disposed a jib that projects sideways in relation to the lengthwise
direction of the mast, on which a load suspension means for the container is hung by means of a
rotary connection with a vertical axis of rotation. The mast can be raised and lowered by a cable
mechanism, whose cable is attached to the mast in the region of the lower third of the mast. In addition

to the rotary connection on the load suspension means, the crab has a rotation device with a circular
rminnina track on which a rotarvy frame ~an travval by riinnina wheele ahniit a vvertical avie The mact i




loaded or unloaded. Furthermore, the German utility model DE 200 13 245 U1 discloses a mechanism
for the handling of containers, which is configured as a half-gantry crane. Here as well there is a mast
suspended from a crane crab and able to travel vertically in the raising and lowering direction. At the
lower end of the mast, a connection arm is disposed, Jrojecting horizontally and. to the side, on which
a load. suspension means for containers or cargo units is hung, in order to be able to set down and
pick up containers sideways on a railroad car underneath a gwde |re of ntgve ead line Here as

well, the ma$eigsins ﬁé‘%]&%ﬁé"@rﬁ aert fjﬁ’ ormadflon s provided as to
how the ma&iSEF5EBAH 1C asﬁl e '{HQB&?O ased is how to
optimize a b?f@?’érg éﬂov%drt égﬁ cra Sy ég&g ndling Qf-staadard cargo
holders, espeg] @ﬁ'&‘ﬂﬁe% A%dg@ﬁwaﬁamheaéﬁmg@ag oFhis problem is solved
by a bridge ‘[559; S’&Qﬁﬂgx}é ﬁ%dﬁ%%ﬂfb@dﬁgﬁoie Advantageatsiesmbodiments of the
invention ar%d@@i@%é%ﬁm&ﬂb@a AcsasingHoithednsention, Theadridgemcsaite or gantry crane
for the handiing.&frstapspsticargedwitdessioespanigiydordieshardingofd8lrecontainers and swap
bodies betweighrsnadin fesyddainamispwithataibaphichcdindsewisvodasloipatrane girder in the
direction of tresteboftiie crakinenRutitchrarright haagtisrguideicieat REAIRRIRE aising and lowering
direction, whiishoseirtisesimueedfie: théwaidiRy ariertonisr ’&l?@éﬂ%‘ht% By é?ﬁlftlng gear and
cables, the Ifhrig visteberHeges %%%WE}E&%"%BT]%Q gﬂﬁtgﬁﬁﬁé‘m SIMUEEY standard cargo
holders being iR RS eTal ff?é%%?egﬂﬂ QIE#% LA B u; e@i@ﬁfﬁ%&e%east one lifting
gear engage WitFEtHED GaPaErpanat &R S |mprov§ﬁ1en1 IS a((j?leve in that the at least two

cables enga&‘é%?%ﬁﬁ%%o e ends of a double arm which is fastened to the load suspension means

about an esggrually. QQS&&%%HX%%&&G&QSF%@!&% adtimatdaysohisredetween cables and
load suspengigh, Means withan auslizingsolLaie iengthyerdthcomaghativegantely for guiding
purposes. P@g%&@y@gtﬁ%@ﬁ@@gﬂ@ singletieceard s ntihg mdédescoping one. In order to
prevent cablgs-Ham ransierdngnivisiothe infist khispeiadh @it msahsisentrtithe load suspension
means to thecmast idaieaxanhpies dircdcrofint ofasthsymitronizedisnpreinapranfaddt one cable _
engages withothginledssug pension @ﬁ@&!ﬁ%@@@é@ﬁe‘ﬂéﬁ@ﬂ?@@ﬁ%ﬁ@f Blesent ABgsntageously, the

load suspensiohrEsadswbngises 67 & | & it, the hanger
feymdl wah%qcﬁ%e , 31858 ke deretin R B
frame being MgiempSéedrwer tithalbaspedn W %“ﬁ?g ?%Paad‘fﬁ%ﬂﬁ%ﬁ}f’@g%ﬁ@ with the hanger frame.
In one prefeﬁ‘@a“‘éﬁﬁ’ﬁé‘&ﬁ%f‘hf’ té ﬁ%ﬁ‘fﬁ‘fﬁé %gﬁe 31 ave ‘a rectangular cross
section, they %X %{%‘ﬁ 'aﬂl Sal IF&Ction o W&Qgggge crane, and the lower
~ endsofa tOt%‘cic % %BIP t%ri‘% 2 &{%?éﬁn %%S J&Qﬁﬂn o wm&a@a%ﬁhemﬁsk@mﬂrame Thanks to
this, a Iengt %@&gtc the e §§§,ﬁgﬁg@g&g whileahihe eame inpadirgily attaching the

cables to th @@&ﬁ‘éaffﬁﬁ@%&%ﬁ!%@ﬂ@%&%b@ﬁd@ﬁdﬂteith@eﬁ@tﬁﬁntwta eibisscarisbtiye rear two cables
in the dlrectlm&ﬁt(gayﬁbgﬁeme crane are secured to the opposite ends of a double ann, which is

mounted on the hanger frame able to pivot at its middle about a pivot axis running in the direction of
travel of the Miibdrhmeyder Gormakeijiyssidk: ﬁ\fgﬁ@ﬂét@ﬁ@% cBEgerHeRIBS e specially for the
handling of |1B@dtoptdirmtsizmg et fisr s SRR ieTags 35 E?r?derneath a guide
wire of an elewFifetherihbiorseeton Cﬁ}t’eal’éﬁl%&éﬁ%‘ﬁé‘@ﬁiﬁ%%ﬁs%@ deways offset
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Wne ot an ver ea hne Here as well, the mast is Jomed to the crane crab by a rotary
devme No further information is provided as to how the mast is raised or lowered,

The problem on which the present invention is based is how to optimize a bridge crane or
gantry crane with a rigid outrigger for the handling of standard cargo holders, especially ISO
containers and swap bodies, between railway and road.

This problem is solved by a bridge crane or gantry crane with the features of claim 1.
Advantageous embodiments of the invention are indicated in clau:ns 210 5.

According to the invention, in a bridge crane or ganiry crane for the handling of standard
cargo holders, especially for the handling of ISO containers and swap bodies between roads




Advantageously, the load suspension means is disposed with a sideways offset from the mast in the
range of 500 mm to 1500 mm. An especially stable supporting of the mast in the region of the crane
crab is achieved in that the crane girder consists of a first girder and a second girder, on which crab
rails are disposed, on which the crane crab can travegln the direction of travel of the crab, and the first
girder and the second girder are spaced apart from each other in the direction of travel of the crane,
running perpendicular to the direction of travel of the crab. 4 A sam Ie embodlment of the invention is

representedaﬁﬁm%%mﬁé%@%@B@%ﬁﬁﬁ@@lﬁ%&éﬁ%@ é"ré1 % , a view of a
handling fac‘?ﬁt?%?ﬂji%é”bw E eé %e’étﬁ}&%qrﬂ’iﬁ 11"5’8 ?l ured as a gantry

crane, Fig. QN% IE%SY g gar ﬂil%:?% ecra@ér&fﬁ% Qﬁ IEOHG ﬂiﬁiﬁg region of a load

suspension meal?xoldera e 11 %\e o(Q gzd Qf%% MR lg%gﬂgthéef{om the region of
a rotary con t&g@iﬁ&%ﬁé e%g?éé%ﬂ{'ﬁx\é’l &Pk Bigiededitgure 1 shows a
view of a hapgling fael Qa@%@@sﬂ@éﬂ@{ %f?a cﬁhhﬁt& a8 SQsotaiperstand swap bodies,
between r0ﬂ%@%ﬁ@l%ﬁh&ﬂ@h&ﬂdﬂ@%éﬁ@éﬂ!ﬁyhb&aﬁt@mbm@mjmmm@mwwnw|ng zone 3, a
road handlingzened: asshesbeilie arddentsyprarsiersreantigitted asadiggniityablalsegtihe railway
handling zoned3ibasigalwecnsistsookaidingtrivackesttibreBiy, &ndigidmaing pardleinglth this at a spacing,
a second tratkcseetiondint Bédssepithenfirst and second track sections 3a and 3b, each running
straight in the railway handling zone, a plurallty of rallway poles 3c are disposed in usual fashion, each

carrying a g@@@%%@ﬂ’%%eﬂ@ﬁ% 65'5‘4:?&?[' BREPESTs 6. can move
along the fird#e %%9@8’%035‘8&“%@6&6@%& Plfc?ﬁ‘éﬁ 15’&;[“ of the Standard cargo
holders 2. T 'fiﬁ?ﬁ%n%?‘n Bfrilga%‘)@% tSHorder the gaee(%%néatrac section 3b at the side. In

the present cdg ekjlt;'?i)ad handling zone 4 consists essentially of support racks 4a on which the

standard cargp, bolelefs: unleade Méﬂg&bﬁ&ﬁe%ﬁ (QAd RS 0,508 be:selAwndeintation storage. Then
the standard,carag.nRldel 5.4.c2nR% inadaskiiurheronto i pke: (el shewn)fiemihe cargo holders 2.
The railway %@ggﬂ@mm@ﬂ@@ ﬁ@@@ handling zone 4 are each situated in the range of the bridge
or gantry crane 5, which spans these two imnriling zones 3 and 4.

In one preferred embodiment, the spreader frame and the hanger frame each have a

rectangular cross section, they extend by their lengthwise dimension in the direction of travel

of the crane, and the lower ends of a total of four cables are fastened in the region of the

corners of the hanger frame. Thanks to this, 2 length adjustment of the cables is

accomplished, while at the same time firmly attaching the cables to the hanger frame. In this

preferred embodiment, the front two cables and the rear two cables in the direction of travel

of the crane are secured to the opposite ends of a-double arm, which is mounted on the hanger

frame able to pivot at its middle about a pivot axis running in the direction of travel of the

crane.

In order to make possible a handling of standard cargo holders, especially for the handling of
ISO containers and swap bodies, between road and raitway and this underneath a guide wire
of an electrified rajlroad section, the load suspension means is disposed with a sideways
offset from the mast. Since the load suspension means is hung rigidly from the mast, an
especially stable guidance of the load suspension means is achieved, even though the load
suspension means stick out.to the side relative to the mast.

Advantageously, the load suspension means is disposed with 2 sideways offset from the mast
in the range of 500 mm to 1500 mm.

An especially stable supporting of the mast in the region of the crane crab is achieved in that
the crane girder consists of a first girder and a second girder, on which crab rails are disposed,
on which the crane crab can travel in the direction of travel of the crab, and the first girder
and the second girder are spaced apart from each other in the direction of travel of the crane,
running perpendicular to the direction of travel of the crab.

The possible uses of the bridge crane and gantry crane are expanded in that the mast can turn
about a vertical pivot axis relative to the crane crab.




This bridge or gantry crane 5 consists essentially of a crane girder 8 which can travel on rails 7 in the
direction of travel of the crane F.(see Fig. 2) along thefirst and second track sections 3a, 3b. A crane
crab 9 can travel on the crane girder 8, transversely to the direction of travel. F of the crane girder 8; in
the direction of travel of the crab IC, From the crab 9 is hung a mast 10, which can be raised and
lowered vertically and relatively to the crab 9, in order to pick up and set down standard cargo holders
2 by means of a Ioad sus SIO% means 11 secured t its Io%er end ELIil'he ?%%F&Jspensmn means

li is divided ift®N4 %%ﬁ?@ﬂ%sf%w’% cﬁlrtha athczzglowesr end the mast 10, and

a spreader framefiefb WSFI é‘ﬁ*us ung by chains 11c from the hanger frame 11a. The hanger frame 1 la
projects sideygys Infslaianda:he Biash 1 thedgidmasidaeredsaiatambina single piece and
not telescopig,y xI_cgdg g Eﬁ@mgs an especially stable guidance of the load suspension
means. The crane glrder Is Supported at its opposite ends by right and left vertical supports 121 and
12r, looking irighe, directian of Ravel of the crane F. As a whole, the bridge or gantry crane 5 is
U-shaped and open at the bottom, looking in the direction of navel of the crane F. The vertical »
supports 121Fmd. Mmmém&w&@ﬂﬁ@rﬂﬁﬁ%tbt RN YHp L BRI BHPosite end regions, and at
their lower ends they can travel by crane running gears 13 on the rails 7 in the_direction of travel of the
crane F. The%gaﬁé%ﬁﬁlﬁf@é%ﬁépé@eﬁtﬁ‘m?’%% é’tl‘?@?:iﬁé%ﬁ’l%rlﬁi"s?e%a%oﬁ 58 R&%our corners of
which crab rtﬁ‘?ﬁ?ﬁ@f‘@%&@ 14 are disposed, which travel on crab rails 15 disposed on the crane girder
12, In the ba me 9a oft 9 in the middl there is an opening through which a rotary
pipe 16 is IedSre L%’hf’eela 5 ‘r@/egl%egfz IS SSHS F?Iclﬁsrltoelll é%%s% ﬁ:g?r end 16a on the base frame 9a of the crab 9
by a rotary cqpnection, 16h and Gan.iumabeutie, Yeticahpivolad s by thewptangoonnection 16a. The
mast 10 runs ngide thed iapbhing, Lereas 1.0 uidesimer ernb iguieng showysi asidstlyiew of Fie. 1. As
can be seen, dhgigrane Rirfder Bdgiashiensd asdchaelible-girde aittbadfiest-girder Sauahd a second
girder 8b, whighfiatecasngadsosrdite same height level and at a distance behind each other, looking in

the direction of crane travel F. Accordingly, the left vertical support 121 and the rlght vertlcal support
12r are also fAshighed badiogisiens & pporeicetding o %tﬁ@ﬂﬁ%&ﬁ%ﬁ%@?@t%& LIF, being joined
to each otherviltFds & giensciafeipaRRg e aB) S DASEGRYEF E85aH 9 ?Eér Figure 2 also
shows that this ApaeEirieh BEREERiERER 6Wd oL a8 % ﬁ ?;é&@ Sction; This

1%%21 ‘t V{ggg%gec i Gq%g éé@n&% gg%% fthe vertex Sc

triangular cro®% @é’%‘tj@ %‘h‘iﬁ gﬁcan Ura
being aroundS all ol e gl trave irection of travel of the crab K

is secured eacn ?ame%rﬁﬁ e regloﬁ of%e vertices Be of the first girder, Sa and the second girder 8b.

Figure 2 makes.gspaciall ég%ﬁé the IR GOBRRGHER eshanstitherotary Ripe slé. Eoddrive the rotary
‘pipe 16, a togihed: collamiGehisharanigedarouididseautsiss; b hishor rgiges anithian tiéectic motorized
rotary drive 1@&@&4@@&@5 ispported anctheohaseriiavaé @e. dnaoigaetdomoie titermast 10 in the raising

and lowering ditregtiandd fig seatantedan tingsftamed Dideddicthefastemedki (ot werdra16¢ of the
rotary pipe 1thecdiftingpiear218 for the mast 10 is arranged on the lifting frame 17 ofthe crane crab 9.
The lifting gear 18 has a first cable drum 18a and a second cable drum (not own% ounted cool/tinily

to each other&w ralsraReaibemsrg 168! (v EulREAeR "8 Bt EMBTORIE RTPat cable 19a anti a
second cable OB iHER GEAGH RS fir SHiShoRET HRTerEg 2ap ZS%?SE cand a fourth cable 19d run off

from the secaqpd ca Ie drum, 18h. Accordi 9c, 19d, which
either run ofo%té gﬁggfﬁ% tC rgigg %gcég%? gs{b%{ et gﬁ%&%ﬁﬁ%@éﬂor are led
orzonialy 0 o TS SO ] itk o A sy Sl by o
deflection ro”th%é)cMQ Ahiptizpniakiaxiaaf Jm@&mfﬁberﬁndmtntlt&e@le%mag 490s5t19c, 19d are
connected to {thehhanaesdrame dlfomigere:RialBe siaewsithatiathontdifein type hajtkemg 1 is fastened
on the OUtSId@xﬂfsﬂtia&&m&aﬂ&ﬂrd@g@b@l&mmwm&aﬂsmnﬁ@&samrﬂmeie@wlthbm@té@tr‘@n|c power pack
for the bridgelowgantryoer ahelsitsasparsecndiguicXistidniint rlageifiserfeAtar@tiFy, 1 from the
region of the lvadysespensidr inwanend 10anétsHos Sspdampaie e i N@H@ééﬁ%l fastening of
the hanger fréﬁmélmstélﬂt@m\ﬁbérhé?ﬁ?ﬂ@%flﬂﬁ@n‘%@h@aﬁén %?Ifﬁéﬁfes iwé“% FiTtop view has
an essentlalltﬁ‘té}éftﬁt‘i‘?ﬁﬂgcr]@fo%@%@éﬁw 5 £ Eisy %sfogt ached to the
respective coftt g %ﬁ%%tdﬁ%ﬁﬁépﬁf g ep%%la er ﬁameofdlﬁuisg %/%?(I:la yaﬁfmg by chains lie from

the hanger frame ha 6. I Iso eV| e tfrom F i dsfirmly joined to
“the lower enc?llff) ob a%j@’p mﬁab Hhe %n%at%/ig %ﬁéﬁ% %@’gﬁe&;@%ﬁg in relation to

the axis of rotatlbn the mast 1 and thus also projects sideways beyond the contour of the mast
10. In relation to the center line M running through the middle of the points of
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suspension of the chains 1 1 c for the spreader frame 1 Ib each time looking in the lengthwise direction
of the standard cargo holder 2 - the hanger frame lla is displaced sideways by the offset V from the
axis of rotation D, running in the lengthwise direction of the mast 30. The side offset V is in the range
of 800 mm to 1500 mm In the present sample embodlgnent it is around 1000 ram, since the guide wire
3d has been attached with a displacement in the range of the permitted tolerance inward toward the
railway pole 3c. But the guide wire 3d still remains here easily reachable by the current collectors of a
train. Furthersigrsamibas shroves st pedkinainiatisgiverome e &R gpfhe irst cable 19a
and the secoiettiezlisioreop kel mé Harser trilifraans Seis Ceriacion E%ﬁ ? orlzontally
running pivotBGEssrps 2hiteie BT £790 MSIe 4RSS PF AR S PARG S S8Rt or th@ it 5and Second cables
19a, 19b acrdLE e HHGEIEAHT F2°8A the hanger frame 1 la has the beneflt that differences in

synchronizeqjunning, of e cable egsgi A 9P, E2End el S5 dRENAE WaKIGHRaRE Baid out can be
equalized in {5 Way, and.do ok lead 16 tuisting in fhe henosk rameslaspsstedtipg-dreme 17. A
second double,aih 22 i ALY IeR.aseOH nals(aithe A a0 fowibsablessd dxand 29d at the
opposite endygfdhehangesdnamadiaribhepivebaxes Sl dirstgpulble afroaric the second double
arm 22 are cpaxiadly-onenigslo Figlre:d shawsian Whlarded featuireiof trédstivlye organtry crane 5
according totigherftam dnaaegiotbaf Tenesie wralnBle tisreepatialkp evidestifeinifss sectional view
that the mast 10 is guided by lower guide elements 23a in the reglon of the lower end 16c¢ of the rotary
pipe 16 and Biguppehguideiédcime i z3b Wtﬁ@?@ F@ﬁ BedEng icfs D@ fhié rotary pipe 16. The
lower and upfsaP Lﬁﬁ@%@ﬁ%@t% i b a@gﬁraflglmv gwde the mast 10

O”fOUfS'deshﬁ’ﬂHt ‘éa‘ﬁﬁ ﬂjj% Ve S Bl eumon means 1
rt m%ép

according to £ M%ﬂa 50 [hal one pplsees a connection
element in thg ﬁ% grgg SleH e%aln the middle. Accordingly.,

the lower end” emo%u%ﬁe ma tci% IS a o prow d Wlth an encircling flange so that the hanger frame 11

a can be screyyed rigidiviiahe Joner.ang dPas ahtha-masidfdeie iciiashapengie connection
element 24, gpesGaniseathatitng.mastsh Gbasm aslgbiyroblangdxaghmahgrods sedtion. In order to
absorb the fareessafisingdrermsie sitpwaysd flbdtedrsusfidisiontofiitie sphebdertfrene 1 1b on the

hanger framenltk girdtvheitgsefrdihe iy to tarolsethdin tobeatgie ohlstveTitesiérafed as a massive
platelike or rehefnsgdenidikedshe xehord, drdimdlessentially rectangular when seen in top view while,
starting from the connection element 24, the width of the han er frame lla ec e ses n linear manner

outward, in a%%?@&ﬁ@é%ﬁ%%@%t?&ﬁﬁ ﬂi‘ﬁrﬂji%r?é B éa Wgﬁ a two
rectangular dRHBERKE AR %? iﬁw gé“}g; ) cmab ’hg mggg? é‘ihEQrE’ view has a
somewhat U- %‘q 1araﬁce &h e es from the

ranger rami My °We“a%p§“ﬂ%g§%m s e e
to hang the sprgaderffame 1, J@m £ s urhermeneayident fram.Fig: Sithatnguesiadbe special
conflguratlonsgggg@cmggﬁgmesﬂmt s RidewaysyRseHdiding: baageray pearlid, ighs possible to hang
the spreader frapes Lkt heishainsdie displacechsidswaysdycaniofiset % betwiééathe central
lengthwise diechencibiidhe spreaderdrabivel 9d Shdadothrth pivistl kst fisratbosesddént from Fig. 5 that
the two doubtetasritar? 28are fastingy tbatherh&ugeerbﬁpamesmﬁé%olﬂiﬁaﬁh ey dariish %}ﬁ\ﬁard about a pivot
axis S at theirmidtiiceTlydtimethirfasy wseepnsi sasloitme I3 obhxed W@Yg’é‘@%% f/6¢ axis D of the
mast. At the hesieerl topisosmestngiscoriiie Bptblratiead "?%F%t? %% ﬁg@g&‘ lee 19a, the
second cablePygctisetigniraticapiet @i‘?ﬁ?‘f g%ﬁ E%%n %? Ffordes’of the lifting gear
18 are gwde&%‘eﬁ? ﬁ‘??é‘eﬂ%dﬁ% 18 inrelation to the pivot axis I). Moreover, it is evident

it the doutle 1 4 4 Dascalaatlilo e aoge s A edlLfgrcesof e iing

gear 18 act difEEREIAING T 1d6dhat Gamnibesrieadarframaidgh.Thus, the lift
forces are gu ast g&gﬁg )y the hanger arms 1 1 d into the first to fourth cables 19a to 19d,

with the exce'ption of the sideways protrusion. Seen in relation to the lengthwise direction L of the
- spreader framgyklh, shevdophieitiensRaamiine iangee mpis ditteredasipaloambastime height
_ and shows especially well the ngxd and central fastening of the hanger frame 11a to the lower
end 10a of the mast. The hanger frame 11a looking in top view has an essentially rectangular
" cross section. The four cables 19a, 19b, 19¢, 194 are attached to the respective corners of the
hanger frame 11a. The spreader frame 11b is typically hung by chains 11c from the hanger
frame 11a.
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The specification pertains to a bridge or gantry crane 5, configured as a gantry crane. Basically it is
also possible to configure the bridge or gantry crane 9, 9' as a bridge crane with elevated or
spandrel-braced rails 7 or as a half-gantry crane. list of reference numbers 1handling facility
2standard cargo holder 3railway handling zone 3afirst track section 3bsecond track section 3crailway
pole 3dguide wire 4road handling zone .4asupport rack 5bridge or gantry crane 6railroad ear

Tt is also evident from Fig, 3 that the hanger frame 11a, which is firmly joined to the lower
end 10a of the mast 10, is fashioned in the style of a jib and juts out sideways in relation to
fhe axis of rotation D of the mast 10 and thus also projects sideways beyond the contour of
the mast 10. In relation to the center line M running through the middle of the points of
suspension of the chains 11c for the spreader frame 11b - each time looking in the lengthwise
direction of the standard cargo holder 2 - the hanger frame 11ais displaced sideways by the
offset V from the axis of rotation D, running in the lengthwise direction of the mast 10. The
side offset V is in the range of 800 mm to 1500 mm. In the present sample embodiment, itis
around 1000 mm, since the guide wire 3d has been attached with a displacement in the range
of the permitted tolerance inward toward the railway pole 3¢. But the guide wire 3d still
remains here easily reachable by the current collectors of a train.

Furthermore, Fig. 3 shows another peculiarity in regard to the articulation of the first cable
19a and the second cable 19b to the hanger frame 11a, This connection can pivot about a
horizontally running pivot axis S by means of a double arm 22. The arrangement of the first
and second cables 192, 19b across the double arm 22 on the hanger frame 112 has the benefit
that differences in synchronized running of the cables 19a, 19b, 19¢, 19d as they are wound
up and paid out can be equalized in this way and do not lead to twisting in the hanger frame .
11a or the lifting frame 17. A second double arm 22 is provided accordingly for the third and
fourth cables 19¢ and 194 at the opposite end of the hanger frame 11a. The pivot axes S of the

' first double arm and the second double arm 22 are coaxially oriented.

Figure 4 shows an enlarged feature of the bridge or gantry crane 5 according to Fig. 1 from

the region of the crane crab 9. It is especially ovident from this sectional view that the mast

10 is guided by lower guide elements 232 in thé region of the lower end 16¢ of the rotary pipe
16 and by upper guide elements 23b in the region of the upper end 16b of the rotary pipe 16.

The lower and upper guide elements 23a and 23b are configured as guide rollers, which guide

the mast 10 on four sides and opposite each other.

Figure 5 shows & top view of the load suspension means 11 according to Fig. 3. For better
visibility, the mast 10 is not mounted, so that one only sees a connection element in the form
of a flange with screw holes on the hanger frame 11a in the middle. Accordingly, the lower
end 10a of the mast 10 is also provided with an encircling flange so that the hanger frame 1la
can be screwed rigidly to the lower end 10a of the mast 10. Dus to the shape of the
connection element 24, one can see that the mast 10 has 2 slightly oblong hexagonal cross
section.

Tn order 1o absorb the forces arising from the sideways unioaded suspension of the spreader
frame 11b on the hanger frame 11z, the hanger frame next to the lower end 10a of the mast 10
is formed as a massive platelike or reinforced boxlike structure, being essentially rectangular
when seen in top view while, starting from the connection element 24, the width of the hanger
frame 11a decreases in linear manner outward, in accordance with the strain. In the region of
the ends of the hanger frame 11a, two rectangular and boxlike hanger arms 11d are arranged -
so that the hanger frame 11 in top view has a somewhat U-shaped or forklike appearance. The
hanger arms 11d extend at right angles from the hanger frame 11a and at their ends and
nnderside are situated the attachment points for the chains 11c to hang the spreader frame
11b. '



7rails 8crane girder Scfirst girder gbsecond girder Scvertex 9crane crab 9abase frame 10mast 10a
lower end of the mast 11load suspension means lie hanger frame llbspreader frame, 11cchain lid
hanger arm ' ‘

It is furthermore evident from Fig. 5 that, due to the special configuration of the hanger frame
11a with its sideways protruding hanger arms 114, it is possible to hang the spreader frame
11b with the chains 11c displaced sideways by an offset V between the central lengthwise
direction L of the spreader frame 11c and the pivot axis D. :

Tt is also evident from Fig. 5 that the two double arms 22 are fastened to the hanger frame 11a
so that they can tilt upward about a pivot axis S at their middle, The imaginary extensions of
the pivot axes S intersect the pivot axis D of the mast. At the respective opposite ends of the
double arms 22 are attached the first cable 19a, the second cable 19b, the third cable 19¢ and
the fourth cable 19d. Thus, the lift forces of the lifting gear 18 are guided centrally into the
hanger frame 11a in relation to the pivot axis D. Moreover, it is evident that the double arms
22 run basically parallel to the hanger arms 11d and thus the lift forces of the lifting gear 18
act directly in the region of the chains 11¢ that carry the spreader frame 11b. Thus, the Lift
forces are guided almost directly by the hanger arms 11d into the first to fourth cables 19a to
19d, with the exception of the sideways protrusion. Seen in relation to the lengthwise
direction L of the spreader frame 11b, the double arms 22 and the hanger arms 11d are
basically at the same height.

The specification pertains to a bridge or gantry crane 5, configured as a gantry crane.
Rasically it is also possible to configure the bridge or ganiry crane 9,9’ as a bridge crane with
elevated or spandrel-braced rails 7 or as a half-gantry crane.




|Za base girder 121left vertical support 12rright vertical support 13crane running gears 14crab running
~gears 15crab rails 16rotary pipe 16a rotary connection 165 upper end 16c¢ lower end 16dtoothed collar
16erotary drive 17lifting frame 18lifting gear

List of refersnce numbers

1 handling facility

2 standard cargo bolder
3 railway handling zone
3a first track section

3b second track section
3¢ railway pole

3d  puide wire

4 road handling zone
4a  supportrack

5 bridge or gantry crang

6 railroad car
7 rails
8 crange girder

8a  first girder
8b second girder

8¢ vertex

9 crane orab
93 base frame
10 mast

102  lower end of the mast
11 load suspension means
1la  hanger frame

11b  spreader frame

1lc  chan

11d  hanger amm

12a  base girder

121 left vertical support
12r  right vertical support
13 crane running gears
14 crab running gears

15 crab rails

16 rotary pipe

16a  rotary connection
16b  upper end

16¢c  lowerend

16d  toothed collar

16e  rotary drive

17 liffing frame

18 lifting gear
18a  first cable drum
18b  gearing

18  drive motor

19  firstcable

19b  second cable
19¢  third cable

10d  fourth cable

20 deflection roller
21 holder



18afirst cable drum 18bgearing 18cdrive motor 19afirst cable 1955ecohd cable 19cthird cable 19d
fourth cable 20deflection roller 21holder 22double arm 23a lower guide elements 23b upper guide
elements 24connection element

22 double arm

23a  lower guide elements
23b  upper guide elements
24 connection element

D vertical pivot axis
F direction of travel of the crane
H raising and lowering direction
K direction of travel of the crab
L lengthwise direction

- M center line
S pivot axis
v

offset



vertical pivot axis direction of travel of the crane raising and lowering direction ICdirection of travel of
the crab lengthwise direction center line pivot axis offset MCSILP 10 Patent claims |. Bridge crane
or gantry crane for the handling of standard cargo holders, especially for the h Hm%f ISO
containers and swap bodies between roads and rall\\/,\v,i s, with a crab which can be moved along a
crane girder in the direction of travel of the crab, on which a rigid mast is guided that extends in a
raising and lowering direction, which is a single piece and not telescopic, and which can be moved in
the raising and lowering direction using at least one lifting gear and cables, the lifting gear being
disposed on the crab, a load suspension means for standard cargo holders being rigidly fastened to
the lower end of the mast, and the cables (19a, 19b, 19c, 19d) fibm the at least one lifting gear (18)
engage with the Ioefﬁ suspension means (11), characterized in that at least two cables (19a, 19b, 19c,
19d) are pro &Ee& e at least two cables (19a, 19b, 19¢, 19d) engage at opposite ends of a

double arm ( 2;3 a&“”& as a cable Ieal%tz a@eugtln{g elerge%;[} ngch |s faﬁtc%g%(sj to%%%%g%suspen&oh

ineans (11) a rgrrSlZO %8 2KS, J g%%ﬁ@ ccordlng to
claim 1 crarg 14 @}9& 5 HEPSTHORDERNS m%@méta f12) and »
spreader frame il A hangen (e ki akbena. gy egﬁgcsoaﬁa%@wer end (10a)
of the mast (]t 1Eh§nﬁ Qag%e 1R AeabIds QQOWHHQ%%&%S{E%%&%@@%V'& the
double arm (%%%in £idga CIoBe Bk GAID.EIAD 438 89 £laimi « GhRT aGieNIgRA indhat the
spreader framsg; anchiheiangesdinmeiill akeach have sredang iy siasensaaiiomitsey extend
by their lengthwige shnension)indhendireaignoat ravet ptdhg oy anadéyiantddthadewsesnds of a total of
four cables (%8aankb1)] SkardQe) axkifanienceain the ¢agian obihecodacrsiphihprbdtgbind the

at least two cables (19a, 19b, 19¢, 19d) engage at opposite ends of a double arm (22), acting

as a cable length-adjusting element, which is fastened to the load suspension means (11)

about an essentially horizontal pivot axis (S).

2. Bridge crane or gantry crane according to claim 1, characterized in that the load suspension
means (11) consists of a hanger frame (11a) and a spreader frame (11b) hung from it, the
hanger frame (11a) being rigidly secured to the lower end (10a) of the mast (10) and the
cables (193, 19b, 19¢, 19d) engage with the hanger frame (11a) via the double arm (22).

3. Bridge crane or gantry crane according to claim 2, characterized in that the spreader frame
(11b) and the hanger frame (112) each have a rectangular cross section, they extend by their
lengthwise dimension in the direction of travel of the crane (F), and the lower ends of a total
of four cables (19a, 19b, 19¢, 194d) are fastened in the region of the corners of the hanger
frame (11a).

4. Bridge crane or gantry crane according to claim 3, characterized in that the front two cables
(19a, 19b) and the rear two cables (19¢, 19d) in the direction of travel of the crane (F) are
secured to the opposite ends of a double arm (22), which is mounted on the hanger frame
(11a) able to pivot at its middle about a pivot axis (S) running in the direction of travel of the
crane (F).

5. Bridge crane or gantry crane according to one of claims 1 to 4, characterized in that the
- load suspension means (11) is disposed with a sideways offset from the mast (10).

6. Bridge crane or gantry crane according to claim 5, characterized in that the load suspension
means (11) is disposed with a sideways offset (V) from the mast (10) in the range of 500 mm
to 1500 mm.

7. Bridge crane or gantry crane according to one of claims 1 to 6, characterized in.that the
crane girder (8) consists of a first girder (8a) and a second girder (8b), on which crab rails
(15) are disposed, on which the crane crab (9) can travel in the direction of travel of the crab
(K), and the first girder (8a) and the second girder (8b) are spaced apart from each other in
the direction of travel of the crane (F), running perpendlcular to the direction of travel of the
crab (K).



frame (11a). 4. Bridge crane or gantry crane according to claim 3, characterized in that the front two
cables (19a, 19b) and the rear two cables (19c, 19d) in the direction of travel of the crane (F) are
secured to the opposite ends of a double arm(22), which is mounted on the hanger ffragig. fl1a) able
to pivot at its middle about a pivot axis (5) running m;ﬂe direction of travel of the crane (F). 5. Bridge
crane or gantry crane according to one of claims Ito 4, characterized in that the load suspension

means (11) is dlsposed with a S|deways offset from th%ﬁast (10 6. Brld%e crane or antry crane

according to%ctd @%?%8%% T8 RSP a8 A eaRaRy! %e |§bgl§& With a
sideways offSBF (U reh B A 1B R]é’?%\?fﬁ% %erﬁc 95 ecm Brldge crane or gantry

crane according to one of claims 1 to 6, characterized iathat the crane glrder (8) consists of a first
girder (8a) and a second girder (8b), on which crab rails (15) are disposed, on which the crane crab (9)
can travel in the direction of travel of the crab (K), and the first girder (8a) and the second girder (8b)
are spaced apart from each other in the direction of travel of the crane (F), running perpendicular to
the direction of travel of the crab (K). MCSLLP 11 8. Bridge crane or gantry crane according to one of
claims 1 to 7, characterized in that the mast (10) can turn about a vertical pivot axis (D) relative to the
crane crab (9).



