A system for transferring standard cargo holders, especially ISO containers and swap bodies, between
railways and roads. Description The invention concurs an installation, for transferring standard cargo
holders, especially ISO containers and swap bodies, between road and railway, with handling
equipment adjacent railway track in a rail transfer zone for loading and unloading standard cargo
containers onto or off of rail cars. 10 A gantry crane f?r transferring containers and swap bodies
between railways and roads is already known from European. patent EP 0 796 B13 BIl. Corresponding

to the design customary for. 3. gantny, GaRG: LEIARSCIIEY.0n RistANR b mvhieh cardravel in the,

girder's longitudinal = direction, is provided. Seen in travel direction of the gantry crane, two hydraulic
cylinder muds 15arsevattachedsimtangdiem and with spacing between them. Each of the cylinder units is
vertically oriented and essentially consists of a lift cylinder and in it a movable push rod. The lift
cylinders are rigidly attached to the crane trolley and the push rods, extending downwards from the
crane trolley, can ggc%gggded in the lowering direction and correspondingly retracted in the lifting
direction, At the ends of the push rods opposed to the crane trolley, a suspension frame is 20attached
via slotted hol& connections, on which a load take-up device in the shape of a spreader frame is
suspended. The connection of the suspenﬁia?n fgﬁme ﬂithghgﬁ%ﬁw rod glig ,I

was selected in ord&rtS BER AT Hirétehces i the Synchronous operation g? t%%g%ll?ﬁcl}%ecfﬁmgif; )
corresponding inclinations.of the onRrtaINRR.dN-3ddition.the, SHENLASIKY L{LRME adjacent to a
railway track in a rail transfer zone for loading and unloading standard cargo containers onto or
off of rail cars.
10
A gantry crane for transferring containers and swap bodies between railways ;md roads is
atready known from Buropean patent EP 0 796 813 B1. Corresponding to the design customary
for a gantry crane, a crane trolley on a crane girder, which can travel in the girder's longitudinal
direction, is provided. Seen in travel direction of the gantry crane, two hydraulic cylinder units
15  are attached in tandem and with spacing between them, Each of the cylinder units is vertically
oriented and essentially consists of a lift cylinder and in it a movable push rod. The lift cylinders
are rigidly attached to the crane trolley and the push rods, e);tending downwards from the crane
" trolley, can be extended in the lowefing direction and correspondingly fa!racted m the lifting
direction. .At the ends of the push rods opposed to the crane trolley, a suspension frame is
20  attached via slotted hole connections, on which a load take;up device in the shape of a spreader
frame is suspended. The com'xec’t%on of the suspgnsion frame with thé push rods via slotted hole
connections was selected in order to balance differences in the synchronous operation of the
;:ylinder units and corresponding inclinations of the containers. In addition, the sus,pensiox} frame
and tﬁe Joad take-up device arranged in it is offset laterally in regard to thc; longitudinal axis of
25  bothrod-cylinder units by at least 500mm so that containers or swap bodies can also be placed on
a rail car, or lifted off it and simultaneously a catenary wire can reach under the laterally bffset

arrangement of the load take-up device at the push rod.




and the load take-up device arranged in it is offset laterally in regard to the longitudinal axis of 25both
rod-cylinder units by at least 500mm so that containers or swap bodies can also be placed on a rail
car, or lifted off it and simultaneously a catenary wire can reach under the laterally offset arrangement
of the load take-up device at the push rod. 2 Additionally known from the European patent EP 1 365
984 El is a. bridge crane for stacking containers, in particular ISO containers, which moves containers
within a container terminal into or out of a storage site. The bridge erne contains a crane girder which
spans the width of an 5 essentially rectangular storage site. On the crane girder and along its
longitudinal direction, a crane trolley can be moved in the direction of the width of the storage site. The
crane girder can hesmesedaiarbricgetrbiteysomriatks e HirRcion ofahewraie 48l and, thus,

laterally to the crane trolley on the crane girder as well as in longitudinal direction of the, storage site. In
order to be able t@‘ﬁ%ﬁﬁlé‘%ﬁ%‘%ﬁ%“é’ﬂ%ﬁ‘ﬁa@?‘% %8‘%?%%%3@5% ;Lh?e ‘crane trolley which is guided in 10
vertical direction %%cgg&p%giggd@glgygg@gng hissmastdenshapeddike spbexigirdéh ahenlifting gears
are placed on the crane t olley for the lifting and lowering movement of the mast. On the lower end of
the mast pointingeisethigidireetiprrottmecoitands wsakintidesdida e T aetick for
containers, in particular a so-called spreader, suspende ir} an articulated. fashion. The,load take-up
device is connectgﬁ‘?ﬁ‘éﬁl%ﬁ’ég‘a@oﬁﬁ% 1ﬁ§fﬁ%“§é&§?so %%at‘ﬁlggf:?atneestroﬁey. The mas%is 1.5not directly

driven in the lifting qr loyering direstionxhut anly mdirestly tartheroables, atingtatithe lvad take-up
device. The use of a rigid -mast between the. crane trolley and the load take-up device has the
advantage that comtaineltsycarbbertrantiecesvitl Beie SRaiig Hisoam eHP i eBhi %18 e also-used
load take-up devices which are exclusively suspended on cables. 20The.present igyeation is based on
the problem of opﬁrﬂ?ﬁﬂ&%%"’g‘?@t%ﬁhﬁ%’?t rlaé/rr\’s enrlél)srftf:]S tandard cargo holde?g, espec%lly ISO containers
and swap bogies, batwaen failways apddRad fowered. This mast is sheped like a box girder and lifting

' gears are placed on the crane trolley for the lifting and lowering movement of the mast. On the
lower end of the mast pointing in the dﬁection of the containers to be handled 1s a load take-up
device for containers, in particular a so-called spreader, suspended in an articulated fashion. The
load take-up device is connected via cables to the lifting gears on the crane trolley. The mast is

15 not directly driven in the lifting or lowering direction, but only indirectly via the cables acting at
the 1o.ad take-up device. The use of 2 rigid mast between the. crane trolley and the load take-up
device has the advantage that containers can be handled with litfle swaying movement in

contrast to the also-used load take-up devices which are exclusively suspended on cables.

20 The present invention is based on the problem of optimizing 2 system for transferring standard

cargo holders, especially ISO containers and swap bodies, between railways and roads.

The problem is solved by an installation for transferring standard cargo holders, especially ISO
contéincrs and swap bodies, between rail and road by the characteristics of claim 1.

25 Advantageous developments of the invention are indicated tn claims 2 through 10.




The problem is solved by an installation -for transferring standard cargo holders, especially ISO
containers and swap bodice, between rail and road by the characteristics of claim 25Advantageous
developments of the invention are indicated in claims 2 through 10. According to the invention,
transfer optimization of a system for transferring standard cargo holders, especially ISO containers
and swap bodies, between rail and road, with handling equipment for loading and unloading standard
cargo holders onto or off of rail cars in a rail transfer 2one adjacent to a railway track, is achieved by
the fact that a driving zone for 5driverless transport ,vehiclesﬁ br}ngfgrgfgnggiggﬁgrg&rthe standard cargo
holders to or from & ABHHIFG S IBh R TORITHEEM Yo & Fandiing equipment and that a loading
and unloading zong fgt deliverng Ot saliesting e standassarge holdersisagjacsnt to the driving
zone and the handling equipment has a movable crane trolley along a crane girder in a trolley track
direction, on whichqairigid fmastissguidebaditichisdxtesdindireiring Ard1dwering direction, 101t is
movable in a lifting and lowering directign by means, of cables via at least one lifting gear attached on
the crane trolley, SEIHE &HG BRI 05 3@%3%& eé’\e/?;:%g %rf\é{%%a gr%\g%gréél ffgi[:jers is attached. By

using the driverless;itanspari¥ehisies:, hagoas poddaib rapsienzengsharerseparateds the result of
which is that rail cars can be loaded or unloaded faster, as no logistic coordination between the rail car
and the allocated trudknissreiquirsds iwpe ddvarsgine AuracTSHTAE &S tatdddiound a vertical

pivot axis in relation (0 the crane tralle. 2 (averable manner LinaroNided o that agargo holder

storage site with & 3tacidng device for transporting the standard cargo holders between the loading

and unloading zong. apdithe-storagensiterisvasljaeantiodhadoadiag antrintoadimgzbne. The cargo
holder storage site allows 20 an intermediate stora%%(l)f the standard cargo holders. The utilization of a

cargo ,holder storagesiirecalsbithersisasiSgrde Mkt SAtre fetie s A ITEr hE8H Rglement of the
arrival timesri) the}tr,ail C%'i} and fne as P%i,artlgdégﬁ&?b specialyiavorabledsihatia, wad transfer zone
18 o m a il OWE! 01|0 o B

for loading and unfodding the standard cargo s onto or off of tucks adjoins the storage site.

Thus, the cargo hqlder.staragersite-ésdinkes tadgikiithe icail nditherodd stahsfesrgones. Thus, the
stacking device can be used for storage site tasks as well as for Ioading and unloading the trucks and
the driverless tran gp@ﬂsvemm@@; /Py using the driverless transport vehicles, the road and rail transfer zohies

are separated, the result of which is that rail cars can be loaded or unloaded faster, as no logistic
- soordination between the rail car and the allocated truck is required. In one development the

15  mast can be rotated around a vertical pivot axis in relation to the crane trolley.

In a favorable manmer it is provided for that a cargo holder storage site with a stacking device
for transporting the standard cargo holders between the loading and unloading zone and the
storage site is adjacent to the loading and unloading zone. The cargo holder storage site allows
20  an intermediate storage of the standard cargo holders.  The utilization of a cargo ’holdcr
storage site also increases logistic flexibility and effects a further disentanglement of the arxival

times of the rail cars and the associated trucks.

Especially favorable is that a road transfer zone for Joading and unloading the standard cargo
95 holders onto or off of trucks adjoins the storage site. Thus, the cargo holder storage site is linked
to both, the rail and the road, transfer zones. Thus, the stacking device can be used for storage

site tasks as well as for loading and unloading the trucks and the driverless transport vehicles.




To increase the flexibility and the transfer performance, the driverless transport vehicles are each
equipped with a lifting platform and supporting frames are positioned in the loading and unloading
zone for resting or picking up the standard cargo holders from the lifting platform of 5the driverless
transport vehicles, The driverless transport vehicles can thus be operated independently of the transfer
and stacking devices. From a design point of view it is advantageous that the handling equipment and
the stacking device are formed like a bridge or gan'trf) crane, 10 The orientation of the standard cargo
holders can be adapted to the turnover flow by being able to rotate the standard cargo holder, which is
being transported by the handling equipment and/or the stacking device, around a vertical axis.
15From a design peigt:efvienadtisiadvaniagents thatthestabking devicehast asndvatte crane trolley
along a crane girder in a trolley track direction, on which a rigid mast is guided, which isdextending in
lifting and loweringeelirssiiets. WihsariBparmie Brmaphs Ao BHY i TN By SN S bles via at
least one lifting gear attached.on the crane trolle) i iakenup-device for
standard cargo hoﬁggarén Zg?fa{fgwgb Tn.g, (I)fiptljér?lae g%@éﬁéaﬂ@fﬁ?ﬁ%q kggigor?q Izﬁ?)ékl)gé&r%c;tgted around a vertical
pivot axis in relatign taithecraneisolleypidtiheTiail driackssshoso hessdeippe dhwitbe catatigry lines, the
load take-up device of the handling equipment is placed laterally offset from the mast. 25Stable
guidance of the stiafePaeFEItRBIAEFS RISRRREEE 15§ the crane girder consisting of a first girder and a
second girder on which trolley tracks are located on which the crane trolley can be moved in trolley
tack direction and in which the first girder and the second girder are spaced from-each other in the
crane traveling dirpetionaahichotins eita tightdamglestosthe troleydtirtciadireetior the Suliggal

developments of the invention are shown in the drawings and are described below. Shown 5is:
device are formed like a bridge or gantry crane.

10
The orientation of the standard cargo holders can be adapted to the turnover flow by being able
to rotate the standard cargo holder, which is being transported by the handling equipment and/or

the stacking device, around a vertical axis.

15 From a design point of ﬁew, it 1s advan;agcous that the stacking device has a movable crane
trolley along a crane girder in a trolley track direction, on which a rigid mast is guided, which is
extending in lifting and lowering direction, It is movable ina lifting and lowering direction by
means of cables via at least one lifting gear attached on the crane trolley, at the end of which a
10~ad take-up device for standard cargo holdcfs is attached. In one development the mast can

20 be rotated around 2 vertical pivot axis in relation to the crane trolley.

T the rail tracks should be equipped with catenary lines, the load take-up device of the handling

equipment is placed laterally offset from the mast.

25 - Stable guidance of the standard cargo holders is achieved by the crane girder consisting of a
first girder and a second girder on which trolley tracks are located on which the crane trolley

can be moved in trolley track direction and in which the first girder and the second girder are




In figure 1 an overview plan of a transfer system for standard cargo holders, such as ISO containers
and swap bodies, between road and rail transfer zones; 6 figure 2 a sectional enlargement of figure 1
fro the area of a rail transfer zone; figure 3 a side view of figure 2; figure 4 a view corresponding to
figure. 2 in an alternative development of the rail transfer zone; figure 5 a view corresponding to figure
2 in another alternative development of the rail transfer zone; figure 6 a side view of a handling
equipment in an alternative-development; and Figures 7 an overview plan, expanded from figure 1, of a
transfer system for 10standard camo holders, such as ISO containers and swap bodies, between road
and rail transfer zomes. f:Figure dhshiovrs arroverimsisriroretansier whessr 1016F ERtard cargo
holders 2; such as ISO, containers and swap bodies, which are transferred between a rail transfer zone
3 and a road transT&t 518°%. The overview plan only 15shows a section of transfer system 1, but
identifies the essential components. Transfer system 1 consists of the rail transfer zone 3 and the road
transfer zone 4 which are connected via a cargo holder storage site 5. The cargo holder storage site 5
serves as interme8iate! Strapestisrofiie Stapiarde CATO hBRIETEEEs PHETATTRS RSP HONE™ essentially
consists of a fist rail track 3a, a parallel and 20spaced second rail track 3b and the allocated handling
equipment 6. On thie first and the second tracks 3a- and 3b, rails cars 7 can he moved for inward and
outward transport of the standard cargo holders 2. The handling -equipment 6 is developed as a

bridge Or gantry crane which spans toe first and the second tracks 3a and 3to as \ﬁ/ell aga transfer
zone 8. In the tranksféezene s WAvETeR S rispryer system for standard cargo holders, such 23

containers and swap bodies, between road and rail transfer zones;




25,vehicles 9 can be driven iri or cut. ~7 The driverless transport vehicles 9 are suited for transporting'
two 20' containers, one 40' container or one 15 container. By means of the handling equipment 6, the
standard cargo holders are transferred between the driverless transport vehicles 9, positioned In the
transfer zone 6, and the rail cars 7, The handling equipment 6, developed as a bridge or gantry crane,
essentially consists of a crane girder 11 which can be moved along the first and second tracks 3a and
3b on the rails 10 In the track direction G. The raifs 10 run parallel to the tracks 3a, 3b, On the crane
girder 11, transverse to track direction G which coincides with the driving direction of the handling
equipment 6, a crane trolley 10 12 can be moved In trolley track directon K. On the crane trolley 12, a
mast 13 is suspended, which can be raised and lowered vertically and relative to the crane trolley 12,
in order to pick up and release standard cargo n.olders 2 by means of a |oad take-up oevice 14
attached to is lower end D&, ‘BESERGIRG Oh the development of the-handling equipment 6, the
orientation of 15the standard ggg&qepglggész;z IS maintained during transfer ;between the drlveriess
transport vehicles 9 and the rail cars 7 or they are rotated around a vertical axis, If required".In the
overview ;plan at hand according to figure 1, the standard cargo holders 2 on the rail cars 7 are
oriented in track directioffts AnYthEBFRTEIESS BERSGR VEREIR LY WRATREF Longitudinal axis are
rotated by 90 degrees in®6F&i4fitA*to them. Correspondingly, the handling equipment 6 has a rotating
device 26 for this purpose, The transfer zone A Is positioned along the side of the second track 3b. In
tne . case shown, this traf&er 258%8@58%‘5‘8%3‘1’!&7%3‘?1%?%??8\‘%”@%’6oervt‘?lﬁ@mfﬂtec’fftrrgmes Sat on which the
standard cargo holders Z"GMSHEdEE from the rail cars 7, can be placed for interim storage or can be
picked up from them by means of the handling-equipment 6, and/or from the neighboring Parking sites
11b on Venal the driverléssetransport geHiBldesgeam it Heaivet iy the"stahdard cargo holders 2 to
or picking them up from tne handling equipment 6. Tne driverless 30transport vehicles 9 are each
equipped with a lifting platfarm9a.sethat thedsiveress-irapsparkvehieles9 with lowered lifting
platform 9a cangrive intathesuppesting fiameasBanane-tbus.drveitnasi-a standard cargo holder 2
resting on them, and rall transfer zones,

‘Figure 1 shows an overview pian.of a transfer system 1 for standard cargo
holders 2, such as ISO containers and swap bodies, which are {ransferred
between a rall transfer zone 3 and a road transfer zone 4, The overview plan only
15 shows a section of transfer system 1, but identifies the essential components.
Transfer system 1 consists of the rall transfer zone 3 and the road transfer zone 4
which are co.nnected via & cargo holder storage site 5. The cargo holder storage
" site 5 serves as intermediate storage for the standard cargo holders 2.

The rall transfer zone 3 essentially consists of a first rall track 3z, a parallel and
20 spaced second rall track 3b and the aliocated handling equipment 6. On the first
and the second tracks 3a-and 3b, rails cars 7 can be moved for inward and
autwa'rd transport of the standard cargo holders 2, The handling -equipment 6 Is
developed as a bridge or gantry crane which spans the first and the second tracks
3a and 3b as well as a transfer zone 8. In the transfer zone B driveriess transport

25, vehicles © can be driven iri or out.




For picking up the sranoarci cargo holder 2, the lifting platform 9e is then raised and the standard
cargo holder 2 Is lifted from the supporting frame Ga. The driverless transport vehicle 9 then drives
with the raised lifting platform 9a and the standard cargo holder Z resting on It out of the supporting
frame Be, then 5beers the lifting platform 9a and continues Its drive. Placing a slanderd cargo holder 2
on a supporting frame Ba is carried out in reverse order. The transfer zone 8 is adjoined by a thriving
zone 15 in which tne driverless transport vehicles-8 move In automated operation. Adjacent to this
driving zone 15 and preferably opposite to the transfer zone 8, a loading and unloading zone 1016 is
located which forms the interface to the cargo holder storage site 5, In this loading and unloading zone
16 supporting frames are again arranged in order to temporarily store the standard cargo holders 2
there for further handling. Sites for the driveriess transport vehicles 9 can also.be provided there., in
order to transfer the standard cargo holders 2 directly with the driverless transport 15vehicles 9 without
the supporting frames 16a. In the loading arid unloading zone 16, the supporting frames 16a are lowed
with OF unloaded from the standard cargo holders 2 by means; of a stacking device 17 which

operates in the cargo nolder storage slte 5 and is. indhe formahadwidas.argasiry crane. The cargo
holder storage site 5 congisis.0f.a.|large number. @f caraohaldensiarage-zanes:Sc, which are arranged
in parallel side by side and i rows. Atdbeir railside end2e.eachhasadeadina:and unloading zone 16
and at their road-side engd S& Gan.asseciated.storgeandetrieval zone 18. Each cargo polder
 Storage zone Sc Is allocated one or several stacking devices 17 which can be moved along the cargo
holder storage zones 5¢ paalls et e-2bmo e ment divectionnd keestalcking device 17 trans,00rts
the standard cargo holdess:2-hetweenithe cango toldernstoragerzdnea8ceemd the loading and
unloading zone 16 or thessterageianch retrisval zorerdkiEdortcarge hidlterstiage zone Sc. in
addition to the one or moterstackirg Wevices ¥, atsohas vy parkibeirosd foEthe standard cargo
holders 2. The parking zene:se haseid0wettarmrflovtisraderen Wwhichetié%tandard cargo holders 2
are arranged in é6lumns aneh rewsedipritefivesistarriart erfgatioiiers'2 arestored stacked on top of
each other. The parked starietlvoanger holelers® Breretierte WA [81G €itle essentially parallel to
the rails 19 and, thus, In erémezravebdirestionof e StatkingaeAEss2y "Hs Grientation of the
standard cargo holders 2i@atriatsoi bt adcindtides lower end 13a.

Depending on the development of the-handling equipment 6, the orientation of

15 the standard cargo holders 2 is maintained during transfer between the drivariess

" transport vehictes 9-and the rall cars 7 or they are rotated around a vertical axis,

if required. In the overview plan at hand according to figure &, the standard cargo
holders 2 oh the ralt cars 7 ére oriented in track direction G and the driverless
transport Vehic\es 9 with their longitudinal axis are rotated by 90 degrees in

20 refation to them. Correspondingly, the handiing equipment & has a rotating device
26 for this purpose.

The transfer zone 8 is positioned along the side of the second trac_k 3b. In the
case shown, this transfer zone 8 essehtiatky consists of supporting the frames
25 8a, on which the standard cargo holders 2, unioaded from the rail cars 7, can be
placed for interim storage or can pe picked up from them by means of the
handling eguipment 6, and/or from the neighboring parking sites 8b on which
the driveriess transport vehicles 9 can wékt for delivering the standard cargo
holders 2 to or picking them up from the handling eguipment &, The driverless
30 transport vehicles 9 are each equipped with a lifting platform 9a so that the
driverless transport vehicles © with towered lifting platform %a can drive into the
supporting frames Ba and thus drive under a standard cargo holder 2 resting on

them.




5 loading and unloading zone 18 with the arriving and departing trucks 20, so that the stacking devices
17 do not have to rotate the standard cargo holders 2 during pick-up or deposit in addition to any
required alignment corrections. In principle, it is also possible to equip the stacking device 17 with a
rotating mechanism for changing the orientation of the standard cargo holders 2 in the horizontal
plane. 10The design of the stacking device 17 essentially corresponds to the design of the handling
‘equipment 6. At the rail-side end 5a of the cargo fiolder storage site 5, the standard cargo holders 2
are placed in the storage and retrieval zone 16 by the stacking device 17 onto the supporting frames
16a, or are retrieved from there. The storage and 15retrieval zone 16 serves as an interface to the rail
transfer zone 3 and has several supporting frames 16a for the standard cargo holder; 2, arranged side
by side, into which the driverless transport-vehicles 9 with their lifting platforms 9a can drive, In order
to pick up the temporarily stored standard cargo holders 2 or park them there. It is also possible that
the containers 2 are directly picked 20up by means of the stacking crane 17 from its platform, or
placed there. Then, no supporting frames 16a exist and the driverless transport vehicles 9 have no
lifting tables. Figure 2 shewsa;seeticnateilatgement af figuredfiomsthe area of .a rail 25transfer
zone 3. In this sectional gnlay gement-poqarking:sitesngie fonihiey deivestess transport vehicles 9 are
shown between the suppatting fiamesBae ThehandingequipmentByimtherform of a semi-gantry
crane can be traversed alorgdheciailsde hrdrackdirection Gr@oresponding to the semi-gantry crane
construction, oné of the itwesrail5tho prsmehyatikh eoormesy 4 (G- adjoire sendkre firest 30track 3a, 'Is located on
appro>timately the sameciieliatitzlevetras thadfacks 3d,081) <Fve wisposing rail 10 is elevated so that
the driveriess transport vehicles 9 can -drive unintersected Into resp, out of the supporting frames 8a
and/or parking sites 8b. T THE eparfestrifiasf 12°E8ueaaly Bohsidts Bta fectangular base frame 12a,
on the four corners of wHREFPtHEH TS oV IRG GEArE 2 T A HUSHBREY WHIEh travel on the trolley

tracks on the crane girdéf 9 PFREDAERHAMETE BEHAR CHENEHHIE) YHES B opening in the center
area through WHi%h a I’Ot&tﬁ)‘ﬁcﬁfﬁgh?% ffgﬂs the interface to the cargo holder stordge site 5,

1n this loading and unioading zone 16 supporting frames are agaln arranged in
order to 'temporarlly store the standard cargo holders 2 there for further handling.
Sites for the driveriess transport vehicles 9 can also be provided there, in order to
transfer the standard cargo holders 2 directly with the driverless transport
15 vehicles 5 without the supporting frames 16a. In the loading and’ unioading zone

k 16, the supporting frames 16a are joaded with or unioaded from the standard
.cargo holders 2 by meang of a stacking device 17 which opérates in the cargo
holder storage site 5 and Is in the form of a bridge or gantry crane.

“The cargo holder storage site 5 consists of a large number of cargo holder
20 storage zones 5¢, which are arranged in paraltel side by side and in rows. At
their raii-side end Sa each has a loading and unloading zone 16 and at their
road-side end 5b is an associated storage and retrieval zone 18, Each cargo
holder storage ione 5c s allocated one or several stacking devices 17 which can
be moved along the cargo holder storage zones 5c on ralis 19 in crane
25 movemnent direction. The stacking device 17 transports the standard cargo
holders 2 betwean the cargo holder storege zone 5¢ and the loading and
unioading zone 16 or the storage and retrieval zone 18. Each cargo hoidér
storage zone 5¢, in addition to fhe one or more stacking devices 17, also has a
parking zone 5d for the standard cargo holders 2. The parking zone 5d has a
30 rectangular floor space on which the standard cargo holders 2 are arranged in

columns and rows.




5 passed through. The rotating tube 26 Is supported on Its top end via a revolving joint 26a on the
base frame 12a of the crane trolley 12 and can be rotated via the revolving joint 26a around a vertical
rotating axis. Mast 13 runs Inside the rotating tube 22 and Is guided there. 10Figure 2 also shows
thatcrane girder 11 Is designed with a first girder lia and a second girder 11b which, seen in ralil
direction G, are arranged in-tandem at one height Ievel and with spacing between them. Figure 3 is a
side view of figure 2. One can see that the first girber 1.1a and the second girder 11b each have a
triangular cross-section. This triangular cross- 15section has the shape of an isosceles triangle
-with-the angle in the top area of itic being about 30". The trolley rail 22 Is mounted on each of tne top
areas 1lc of tirthe first-girder ha and the second girder 11b. The crane trolley 12 can be traversed on
these rails In the trolley track direction K. in the front area" corresponding to the semi-gantry design,

the rall 10 is elevated via the supports 2023 and the [one or more woggs missing in the German;

Unp Vi standarq cargp,holders 2 "u sto, d s n top 0, ch ofher
accordlng to flgure 3,itma beé:b dard carg(;)orhopas Dﬁlent thh tr l':;ng QAI’ njtlg'l@ and the second glrder lit

are connected by a base II’ [‘to he raE and |re ran qurgg tiyrl.%ftthg Gk %pgedy/ﬁye"mg mechanism 24
on the rail 10. Also corres 9 In 1en(%aE on o?%?l agcgnjtgyr %@Q’z'&m@o %@%u@:rﬁ@h the. ends of the first
girder lle and the second girge Ja%§ id.are sHPRAedMaQVekisalgiders 25k on the crane
traversing mechanism 24. [ he lgwer gnds of the.twe vetticakgitders-snb areconqected in a U-shape
via another base girder 25g,,Figure 3.alsshawsihederadngjoint48a anghibgerotating tube 26. As a
drive for the rotating tube 16, aJiRggear-RipRNgaQuRadts autside:is peenidedovhich 30engages an
electric motor rotary actuatQqn, W danidnave theumastddila-dbe ffinganddewering direction H, a
rectangulas lifting frame 27n(seasfgre £xilsdrigicdy naaeHated-onsihed owenerg, cofithe rotating tube 26. A
lifting gear 28 for the mastrluls lagated:en the lifting frame 27 of the crane trolley 12. 11 The lifting
gear 28 has a first cable drum 28a and a second cable drum (not shown) which are co-axially bearing
mounted on a common trafsmisgiers emicviborivencldy goueayRctior 28! AHPs" cable 29a and a
second cable 29b (not shotvidem Figyeipc8) indtesl sfrahendirtealBrecdpini 2 B <X i cable 29¢ and a

17 onto the supporting frames 16a, or are retriaved from there. The storage and

15 retrieval zone 16 serves as anintérface to the rail transfer zone 3 and has
several supporting frames 16a for the standard cargo holders 2, arranged side
by side, into which the driverless transport vehicles 9 with their lifting platforms
Sa can drilfe, in order to pick up the temporarily stored standard cargo holders 2
or park them there, It 15 also possible that the containers 2 are directly picked

20 up by means of the stacking crane 17 from its platform, or placed there. Then,
no supporting frames 16a exist and the driverless transport vehicles 9 have no
lifting tables,

Figure 2 shows a sectional enlargement of figure 1 from the area of.a rall

25 transfer zone 3. In this sectional entargement, no parking sites 8b for the
driverless transport vehicles 9 are shown between the supporting frames Ba.
The handling equipment &, in the form of a sermi-gantry crane can be traversed
along the ralls 10 in track direction G. Corresponding to the semi-gantry crane
conatructior, one of the two rails 10, namely the one rail 10 adjoining the first

30 track 3a, Is located on approximately the same height level as the tracks 3a, 3b.
The opposing rail 10 is elevated so that the driveriess transport vehicles 9 can
-drive unintersected into resp. out of the supporting frames 8a and/or parking
sites 8b,




5fourth cable 29d (also not shown in figure 3) reel off the second cable drum. Correspondingly, there
are four cables 29 which either directly reel off vertically downwards from tne first or the second cable
drum 28a, or are guided horizontally to the opposite side of mast 13 and from there, via a corner pulley
With a, horizonni rotating axis, are diverted by 90 vertically downwards. The 10ends of the cables 29.
are connected with the load take-up device 14, Figure 4 shows a view of a rail transfer zone 3 in an
alternative oevelopment which essentially correspdnds to the one shown in figure 2. Here also the two
first and second rail tracks 3a, 3b , running in parallel, can be seen with tne rat . cars 7, which can be
moved on them, as well as the rails 10 for Me handling equipment 6, running parallel to the direction of
the tracks, Here, the handling et:element 6 is designed as a gantry crane, as the driverless transport
veNcles 9 do not have to cross the rails 11 in order to drive in or out of the driving zone 15 between
the tracks 3a, 3b and the rails 11. As explained before, the handling equipment 6 can be equipped with
a rotating tube 26 and a revolving 20joint 26a and can, thus, rotate around a vertical axis in a
horizontal plane the standard cargo holders lifted by the Load take-up device 14. This is required in
order to Pe able to pieceTth&asetrtart? 6xeei6" hBIaer"2, tresHrofftHe aitcars'?, on the supporting
frames Ba within the trarf&fer2ene 8 OrietHeyEdmoffom' tieSet rHe Stippiting frames Ba are
approximately oriented vitA't8iFHSR5NY BBISIGH it are Eﬁ"lt’ﬁé”&fg%@ He A track chrection.G. Thus,
the ciriveriess trapsport \76?%?&3Sg"b‘?fﬁ”HﬁWéh?ﬁth%aée%Eﬁ‘ By HEREE" B5%6m one side, then pick up
the standard cargo holdef&® B alt thER Ydbh2Hhtrarva Bt %eﬂ%é’ ap 6’5??8 side, in order to then
leave the driving zone 1 OmYt?t aeonerrfcejbg?e ham?llza diiny e Cme tm" Ment® Bnd tRaSHE rails 10. 30Flours 5
shows another alternative de\'c’lv|ng e 2 : af he'ra fq ans?e? zX'cS)nMéfs “The Basic design is similar to tne
development descriped eariler In flgure 5 1§'i’ehe driverless transport vehicles 9 move here also in a
driving zone located between the ralls 11 and the tracks 3e, 3b. however, the configuration with a
rotating tube 76 4hd a re78iviRgomMto 68 i the H%ﬂ‘iﬂ%i‘ﬁ@%‘&ﬂﬁﬁ)ﬁ‘féﬁf”ﬁt AYot'Aeeded, as the
supporting frames Ba for*fAe ifffeF? Etorage drid e StendardedrgBhbiters ® are oriented centrally in
the driving zone and paratéftgthe tracke 33" IB" BRSBTS shows a side view Of handling

equipment 6 In the gantr¥ crane desg )&or a d talled dt%scgéoﬁr r& se reffer to the earlier

sidle gure 2 an see 1iz and th
explanation provided for a1 - |cant f pgk one carn see here that the first
ders 11a and e seco ar i.ti eac r ave a Lt'l QU ar Crass- SEC lOt\i\ )’l' &angu zifrtérooss
glr E@ set! i has [hse shape opan 1spppgtc%giélé%v%%r\ g% en &Q%p arear?:f lic

being about 30°, The trolley rall 22 is mounted on each of the top areas Lic of
~i.the first girder 11a and the second girder 11b. The crane trolley 12 can be

traversed on these ralls in the trolley track direction K. In the front area,
corresponding to the semi-gantry destgn, the rall 10 is elevated via the supports

20 23 and the [one or more words missing in the German; according to figure 3,0t
may be “bases” or “base plates”] of the first girder 11a and thle second girder 11b
are connected by a base girder 25a and are directly supported via the crane
travelling mechanism 24 on the rall 10. Also corresponding to the semi-gantry
design, in the rear area, the ends of the first girder 11a and the second girder

25 11b are supported via two vertical girders 25b on the crane traversing mechanism
24, The lower ends of the two vertical girders 25b are connected in a U-shape via
another base girder 25a,

Figure 3 also shows the revolving joint 26a and the rotating tube 26. As a drive for
the rotating tube 16, a ring gear running around Its outside is provided which

30 engages an electric motor rotary actuator, In-order to move the mast 13 in the
lifting and lowering difect!on H, a rectangular lifting frame 27 (see figuré 6) Is
rigidly mounted on the lower end of the rotating tube 26, A Hfﬁng gear 28 for the
mast 13 is located on the lifting frame 27 of the crane troliey 12,




10the crane traversing mechanisms 74. The lower ends of the vertical supports 25"b are stabilized via
a horizontal base girder 25a, which connects them. Figure 6 further shows that the load take-up device
14 is divided into in a suspension frame 14a, which is rigidly mounted to the lower end 13a of the
15mast 13, and into a spreader frame 14b, which is suspended on the suspension frame 14 via chains
14c. Figure 6 also shows that a container-like receptacle 31 is attached to tne outside of the second
girder 11b, in which the control and bower electric:it, or electronics for the 'nothing equipment 6 are
arranged. Between the first and the second tracks 3a and 35, which are running straight within
thetransfer zone 3, a variety of catenary supports can usually be located, which carry a catenary wire
each above the first and second tracks 3a, 3b. The handling equipment 6 MN then have a laterally
cantilevered load take-up device 14. Figure 7 shows an overview plan, expanded frcm figure I, Of a
transfer system. The overview plan thus shows all essential elements of the overview plan
25according to figure 1, such as the rail transfer zone 3, the first and second tracks 3a" 3b, the cargo
holder storage. site 5, the handling equment 6" the transfer zone 8, the supportlng frames Ba, the
driverless transport vehile s fﬁaézl SRR TRIBARAY 287es Toe 4 (Fﬁe tacking devices 17. 13 -
A variety of cargo holdef 8814 géh feg s rbrea"ﬂﬁn e'aousritcfeqb 7 COrcrimOTrjr?%‘m%Tler\ “i5"also shown. Compared to

s driven drive motor 28¢ st cab e 293 con
flgure 1, the éoarc]i transijer %Onrl]neﬁ UT‘CS3)SIQC\)O\CF nﬂrst ca Ewg caglgg%c a end 50 |0f the Cargbo hr?lder
Storage site t standar onof: s\%(ow re ree\ & coanggtﬁl retrleva zone 13 yt e
StaCkmg device 17 Onto in ‘?y, e?epare our ca%rela L&bGV\qu;emgc§£8|§ r%é%@‘ erQ?a @d there or are retrieved

from there The Storage gn wardts romq EZQQ%’ gﬁ@s!e%om%aw gmﬂ‘czga,tgr EI% J@e@d tranSfer Zzone 4 and haS
several parking sites 163,for {icks 20, airanggd.side. by sife,Jn agdition..agistribution site 32 is
located adjacent to the many.carga halder, starage. 10sites- 5. which.hasdoading and unloading zones
16 for the driverlgss thangpolt.yehicies S.pointing.je thadatiransier.zone ‘3. As for the cargo holder
storage sites 5, the loading and unloading zones 16 -are equipped with supporting frames 16a for
interim storage of the cargo.holders daAdditionally the disiribution-siri32ds equipped with storage
and retrieval sites 13, whigh, are-painting-teuthet©ad shown in figure 2. Here also the two

first and second rall tracks 3a, 3b , running in parallel, can be seen with the rall
cars 7, which can be moved on them, as well as the ralls 10 for the handling
15 eguipment 6, running parafiel to the direction of the tracks. Here, the handiing
’ equipment 6 is designed as a gantry crane, as the driverless transport vehicles
9 do not have to cross the rails 11 in order to drive in or out of the driving zone
15 petween the tracks 35,’;3'6 and the raills 11. As explained before, the
handling equipment 6 can be equipped with a rotating tube 26 and a revolving
20 joint 263 and can, thus, rotate around a vertical axis in a horizontal plane the
standard cargo holders lifted by the load take-up device 14, This is required in
order to be able to place the standard cargo holders 2, lifted from the rall cars
7, on the supporting frames Ba within the transfer zone 8, or retrieve thern
from these. The supporting frames Ba are approximately oriented with their
25 long dimension in an angle of 30° to the track direction.G. Thus, the driveriess
transport vehicies 9 can drive into the supporting frames 8a from one side,
_then pick up the standard cargo holders 2, or put them down, and drive out on
the opposite side, in order to then leave the driving zone 15 at the end of the
handling equipment 6 and thus its rails 10.

30 Figure 5 shows another alternative development of the rail transfer zone 3.
The basic design is simiiar to the development described earlier in figure 4.




15 transfer site 4 witn the street 4a for inward and outward transport of the cargo holders 2 via trucks
20. The storage and retrieval zones 13 have parking sites 1f3a, arranged side by side in parallel, for
the trucks 20 backing up into these parking sites 13a." List of Reference Numbers 1Transfer system
2standard cargo heftier 3RaF transfer zone 3afirst track 3bsecond track 4Road transfer -one AsRoad

SCargo holder storage site 5aanti SbRoad-side engh,Sccargo holder storage zone 6Handling
equipment Rah car

The driverless transpdrt vehicles @ move here also in a driving zone located between

the ralls 11 and the tracks 3a, 3b. However, the configuration with a rotating tube

26 and a revelving joint 26a on the handling equipment 6 is not needed, as the

supporting frames 8a for the interim storage and the standard cargo holders 2
5 are oriented centrally in the driving zone and parallel to the tracks 3a, 3b.

Figure & further shows a slde view of handling equipmerit 6 in the gantry crane
design. For a detailed description please refer to the earlier explanation provided
for figures 2 and 3, As a significant difference, one can see here that the first
girders 11a and the second girders 11b are supported via vertical supports on

10 the crane traversing mechanisms 24, The lower ends of the vertical supports
25b are stabllized via a horizontal base gifder 25a, which connects them,

Figure 6 further shows that the load take-up device 14 Is divided into in &
suspension frame 14a, which is rigidly mounted to the lower end 13a of the

15 mast 13, and into & spreader frame 14b, which is suspended on the suspension
frame 14 via chains l4c. Figure 6 also shows that 2 container-like receptacie
21 is attached to the outside of the second girder 11b, in which the control and
power electrics, or electronics for the héndimg equipment 6 are arranged.

Between the first and the second tracks 3a and 3b, which are running stra':ght
20 within the transfer zone 3, a variety of catenary supports can usually be ipcated,

Which carryka catenary wire each above the first and second tracks 3a, 3b, The

handling eguipment & will then have & laterally cantilevered load take-up device 14,

Figure 7 shows an overview plan, expanded from figure 1, of a transfer system.
The overview plan thus shows éﬂ essential elements of the overview plan

25 according to figure 1, such as the rall transfer zone 3, the first and second tracks
3a, 3b, the cargo holder starage site 5, the handling equipment &, the transfer
zone 8, the supporting frames Ba, the driveriess transport vehicles 9, the loading
and unloading zones 16, and the stacking devices 17.




8Transfer zone BaSupporting frame 13bParking space 9Driverless transport vehicles 9aLifting
platform 2010Rails Crane eirdor leafirst cirder 11tsecond girder ticdog 2512Crane treney 12a Rase
frame Mast 13a lower end of mast 14Load La ice-up device . 3014a Suspension frame

10

15

13

- A variety of cargo holder storage sites 5, arranged side by side in paraliel, is also

shown,

Compared to figure L, the road transfer zone 4 is shown in more detall, At the road-
side end 5b of the cargo holder storage site 5, the standard cargo holders 2 are
placed in the storage and retrieval zone 18 by the stacking device 17 onto the
trucks 20, parked on the parking sites 18a located there, or are retrieved from
there. The storage and retrieval zone 18.ls the Interface to the road transfer zone
4 and has several parking sltes 18a for trucks 20, arranged side by side,

In addition, a distribution site 32 is located adjacent to the many cargo holder storage
sites 5, which has loading and unloading zones 16 for the driverless transnort vehicles
9 pointing to the rail transfer zone 3. As for the cargo holder storage sites 5, the
Ioading and unicading zones 16 are equipped with supporting frames 16a for
interim storage of the cargo holders 2. Additionally, the distribution site 32 s
equipped with storage and retrieval sites 18, which are pointing to the road
transfer site 4 with the street 4a for inward and outward transport of the cargo
holders 2 via trucks 20. The storage and retrieval zones 18 have parking sltes
18a, arranged side by side in paraliel, for the trucks 20 backing up Into these
parking sltes 18a.




14b S_tmeade_r frame ]4-0Chain Driving zone 16Loading and unloading zone 16cSupporting frame
Stacking deylce 1_8Storage and retrieval zone 3.8aParking space 19Rails 20Trucks Trolley traveling
gear 22Troliey rail 23Support 1024Crane traveling mechanism 259. Base girder

14
List of Reference Numbers
Transfer system
2 standard cargo holder
3 Rall transfer zone
5 3a first track
3b second track
4 Road transfer zone
44 Road
5 Cargo holder storage site
10 58 Rali-side end
5b Road-side end
5¢ cargo holder storage zone 4
6 Handling equipment
7 Rallcar
15 8 Transfer zone
Ba Supporting frame
8b Parking space
9 Driverless transport vehicles
9a Lifting platform
20 10 Rails
1 Crane girder

1lia first girder

1ib second girder

1lic top

25 12 Crane trolley
12a Base frame
13 Mast

13a lower end of mast

14 Load take-up device

30 14z Suspension frame
14b Spreader frame
14c¢ Chain ‘
15 Driving zone
16 Loading and unioading zone




250Vertical support 26Rotation tube 26aRevolving joint 1527Lifting frame 29Lifting gear 28aFirst cable
drum 28bT_ransm|ssion 28cDrive motor 2029Cables 30Corner pulley 31Container 32Distribution site
CaTrack direction FlLifting and lowering direction KTrolley track direction

15
168 Supporting frame
17 Stacking device
18 Storage and retrieval zone
182 Parking space
5 19 Rails
20 Trucks )
pat Trolley traveling gear
22 Trolley rall
23 Support )
10 . 24 Crane traveling mechanism
258 -Base girder
25b Vertical support
26 Rotation tube
26a Revolving joint
15 27 Lifting frame
28 Lifting gear
288 First cable drum
28D Transmission
28¢ Drive motor
20 29 Cables
30 Corner puliey
31 Container
32 Distribution site
Track direction
25 H Lifting and lowering direction

Trolley track direction




MCSLLY 16 Patent claims 1. A system for transferring standard cargo holders, especially ISO
containers and swap Oodles, between rail and road, with handling equipment for loading and
unloading standard cargo holders onto or off of rail cars in a rail transfer zone adjacevittd.aftailway
track, characterized by the fact that a driving zone (15) for driverless transport vehicles (9) bringing or
picking up the standard cargo holders to or from thelﬁandling equipment, is adjacent to the handling
equipment (6) and that a loading and unloading zone (16) for 10inward or outward transport of
standard cargq:halders (2) is adjacent to the driving zone (15), and the handling equipment (6) having
a crane trolley (12), movable along a crane girder (11) in a trolley track _ direction (K), on which a rigid
mast (13) is guided, which extends in lifting and lowering direction (wad is movable in lifting and
lowering direction (H) by means of cables (29) via at [east one lifting gear (29) attached to the crane
troII59y (12), at tne Iowerfend of which a Ioad take up device % 4) for the standard 15cargo holders (2) is
attached. 2. SysterﬁScem Srding o 1AM 1° & ?Sﬁz?f&e%i}' e CAGE ol rStotge SHEE3) with a
stacking device (rla?ja or tf’éf@fs}ewpzd:fﬁqictﬁmﬁta%"O?d”§§r‘3§6%°8?d€r§ta(ffr6é1%@?’f’fffﬂ€?a‘dﬁﬁfgf’fa{ﬁ'd unloading
zone (16) and a dgss tb ﬁ r asg;e:cen[ O@“}' Being 4 SCERTTS e oADMY ARt 0htosdingZone (16).
203, System accor ioc ZOF Vet t‘ﬁ hhér%c?e?l ﬂCE” a‘f"ré A4 TPAHErEr 2 SHE Y RS Saking 48 unloading
the standard ca m ho C{'jé? Jd R efa: ?r:qcﬂ& 19 %\d“d RS ?H?%T%Fﬁbé”@ﬁ‘é”%&")"”ﬁ“éyﬁem according
to one of the claims T 0 arcnarafcfte?lfe dﬁr fhe" rciv ﬁégést?gﬁ%eﬁbﬁ VRIS (%) €chbEfhg equipped
with a lifting plazi orm @? :?ﬁ:ch J av";?ta Cra?rameé( OV:HE ch°até parsfitiadt in 'the Radifd and
unloading zone ? 9 Owrer:n n;al ec%kn (‘S g;’ es aeﬁb AP CAIGETOMBYE ) oIt HE BBlifing
platform (9a) ofEt cipv hrpé;ra rans %r? ﬁhe lgweZ(e :aﬁ: °éfi S ACCOTURY 18°dRBYsFthEBiaims 1 to 4,
characterized by tﬁq1 ac }B at the gﬁé ing equipment (%3 A HRE SRR devils PE774E% bridge or
‘gantry crane, 6 ystem accorélta Ing to one of the claimsto 5, characterizect, by the transportec standard
cargo holders (2) beinc rotated around a verticai aX|s by means of the nanciling equipment (6)

30and/or the Stazcmgnga%}/d%%gﬂ@% §¥§§gmr§2 19 ;ioBe (S)tfO ;he] (t:IaSms g to 6 characterlzed by
the stacking device,(17) having.a grane fr rggxo jtmjoyaen along’ eé‘gaﬁé W[fraaefagﬁ in & trolley track
direction (K) on v QQer El@%m@es 5(::)l'§gm§ gﬁ%centh Wse !gadlnegxggg];§oargxng rzicI;]réa'né{?]d’\i;(:)weri é c?drectlon (H) It

is movable in a lifting and Iowerlng direction

20 3. System according to claim 2, characterized by a road transfer zone (4) for loading and unloading the
standard cargo holders (2) onto or off trucks (20) adjoins the storage site (5).

4. 5System according to one of the claims 1 to 3, characterized by the driveriess transport vehicles (9) each
being equipped with a lifting platform (9a) and supporting frames {16a) which are positioned in the
loading and unicading zone (16) for placing onto or picking up the standard cargo hoiders (2} from the

25 lifting platform (9a) of the driveriess transport vehicles (9).

5. System according to one of the claims 1 to 4, .characterized by the fact that the handling equipment (6}
and the stacking device (17) are a bridge or gantry crane,

6. System according to one of the claims 1 to 5, characterized by the transported standard
cargo holders (2) being rotated around a vertical axis by means of the handling equipment (6)
30 and/or the stacking device (17).

7. System according to [one of the] claims 2 to 6, characterized by the stacking device (17) having a crane
trolley (12), movable along a crane girder (11) in a trolley track direction (K), on which a rigid mast (13) is
guided, which extends in lifting and lowering direction (H). It is movable in & lifting and lowering direction

35 (H) by means of cables via at least one lifting gear (28) attached to the crane trolley (12), at the lower end
of which a load take-up device (14) for the standard cargo holders (2) is attached.

‘8. System according to one of claims 1 to 7, characterized by the load take-up device (14) of
the handling equipment (6) being laterally offset from the mast (13).

9. System according to one of claims 1 to 8, characterized by the crane girder (11)
40 consisting of & first girder (11a) and a second girder (11b) on which trolley tracks (22) are




means of cables via at least one lifting gear (28) attached to the crane trolley (12), atthighblver end of
which a load take-uo device (1 4) for tne standard cargo holders (2) is attached, - System according to
one of CIEIIMS to 7, characterized by toe load take-up device (14) of the handling equipment (6) being
laterally offset from the mast (13). 9, System according-to one of claims 1 to 8, characterized by the
crane girder (11) 40consisting of a first girder (11a) and a second girder (11b) on which trolley tracks
(22) are MCSLLP located on which the crane trolley (12) can be moved in trolley track direction (K)
and in which the first girder (11a) and the second girder (11b) are spaced from each other in the crane
traveling direction which runs at a right angle to the trolley track direction (IQ. 10. System according to
one of the claims 1 to 9cHaratigtized By HELMEICTL ) B rtstdBR distitid aéttical rotation axis

. . : ; . in th
in relation to the Cranev»fpﬂn%wﬁ f(rf?at_rdqz‘dli@ m the second girder (11b) are spaced from each other in the
' crane traveling direction which runs at-a right-angle to the trolley track direction (K).

5 10. System according to one of the claims 1 to 9, characterized by the mast (13) being
rotatable around a vertical rotation axls in refation to the crane trolley (12).
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