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*@0002* A nethod and a system for tranfferrlng st andard ca
especially 1SO contai ners and swap- bodi'es, between rallmaysﬂﬁmmmwwmm w
Description The invention concerns a nethod for transferrin tan

hol ders, especially 51SO containers and swap bodies in

bet ween road and railway by | oading standard cargo containers

handl i ng equi pment onto rail cars or unl oading then1fron1thesmmnﬂmnﬂmmwﬂm
invention also concerns an installation for transferring standard grgo

hol ders, especially ISO containers and swap bodi es, bet

rai l way, w th 10handling equi pnent adjacent to a railway track in a rai
transfer zone for |oading and unl oadi ng standard cargo contai ners onto or
of f of rail cars. Afeganindy serearier thsferring siangdre cardogdecoespaaipllyd$& and swap

bodi es bet ween r aichritdigs assdag aAES benveerrbiwagdyid losewn f r om Eur opean patent EP
0 796 813 81. Corresponding to the design customary for a gantry crane, a
crane trolley on g.&rapse girder, which 15can travel in the girder's

| ongi tudinal direction, is provided. Seen in travel direction of the gantry
crane, two hydraulF@"E?FWHH@@“%%Pﬁ%“§¥§”ﬂ?ﬂ%@ﬁ@ﬁ“ﬂﬁmfB%E@ﬁ¥%ﬁdwmﬁth spaci ng
bet ween t hem EacHs®@fontainerseyd swarlediesiiniatra! hesdliingszotd epebryroad and releay and
essentially consi S %a@hg danbirl targoytbitaeted byamans of hdntiling equipvald cdtopaish rod. The
lift cylinders aregakigibhynAhddthededQathe crane trolley and the push rods,
ext endi ng 20downwards fromthe crane trolley, can be extended in the
!N(:)V\?I’hlengnglsl’ g?t ![ ﬁg’h%ﬂ\g%&o%raéggd%gerr]nslapg\ %Ila |<Eer{1f£ raPsg‘erléngtstanFalerd %Lgfo%olg%gglerngfghon
frame is attachedeﬁF&”%F%ﬂ?@%“ﬂ&W@SEﬂHﬁgéiP%W?"“ﬁﬁa%HF%ﬂyé“?oad t ake- up
devi ce in tlRe shapendiis equigprnkarsent foramivay Fadirsyyahiiwefer Zpprdfodepditect i on of the
suspensi on frane whd inidatieg Pangdrd raogbsontaigersdnttdr efflof rdxatsol e connecti ons was
sel ected in order to balance differences in the synchronous operation of
the cylinder unit s QaREy Gk ke SBRREING GontdtelsiaRddnap Bsie®bethddf ralR&Yt addner s. - I n

addi tion, the susnmasgraeawmnmm&b@anlaaéqtép%l@@sbh@aqeée»r@s%o@arn anged in it

I S. of fset |lateral ltM (!Ie5|gn cugcomary Fora gan?ry cranegla Erlélr%Itl%ﬁey o"r%‘)élcrsane Jlrdetz)ro\;[vh chr od- Cyl I nder
units by atlsl east

ard

. can travel in the girder’s longitudinal direction, is provided. Seen in travel
direction of the gantry crane, two hydraulic cylinder units 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, extending

20 downwards from the crane trolley, can be extended in the lowering direction and

correspondingly retracted in the lifting d_irection. At the ends of the push rods
opposed to the crane trolley, a suspension frame is attached via slotted hole
connections, on which a load take-up device in the shape of a spreader frame is
suspended. The connection of the suspension frame with the push rods via slotted

25 hole connections was selected in order to balance differences in the synchronous

operation.of the cylinder units and corresponding inclinations of the containers. In

addition, the suspension frame and the load take-up device arranged in it is offset
laterally in regard to the longitudinal axis of both rod-cylinder units by at least

L~



' 2 '500mm so that containers or swap bodies can al so be placed on a rai
car, or lifted off it and similtaneousjy a catenary wire can reach under
the laterally of fset arrangenent of the | oad take-up device at the push
rod. 5Additionally known fromthe Eur opean patent EP 1 365 984 Bl is a
bridge crane for stacking containers, in particular |1SO containers, which
noves containers within a container terninal into or out of a storage site.
The bridge crane contains a crane girder which spans the width of an
essentially rectangul ar storage site. On the crane girder and along its .

| ongi tudi nal direction, a crane trolley can be noved in 10the direction of
the wdth of the storage site. The crane girder can be noved via bridge
trolleys on tracks in the direction of the crane travel and, thus,

| aterally to the cpamesdthaldreanesror svae bodican@ dyo bel@icedisn avell tar,as 1 N

| ongi t udi nal di r eGddR itehd LiR@tafdodPIR R Rire daR r@EdREertiR 1R@aRbl € to handl e

the container, a RS aafigddRf o ine REF RO LG CE FABudhd | €y which is guided in
vertical direction and can be lifted or |owered. 15This mast is shaped |i ke

a box glrder and lifting gears are placed on the crane trolley for the
i fting and>| ower iAddtionslly &re fromfthet Beopsea s2tent ER L 363484 Bhir bridgsd=ef t he mast
poi nting in the difireetkinpeenteihers, inpatiolst B0 n@tainerts ovhise mianchteiders wthin al oad t ake- up
device for cont ai Retdner tihinpiats érebtlofd staags teCRIE betle Spicaadtains a sagpended in an
articul ated fashi Qpaer Thih Jpga%etmﬁ&sﬁofqpegambugee&aﬁgm&e@gé@ce.i okitRe cabl es to the

lifti ng 209ear S OQranﬁrerr ﬁg'gortg |t9|Io|nS%d|naTBPEctrmS§ crén% trQI%% cgl %wdyn driven in

the liftin Vi a cabl es

acting at gRe I oad Jérﬁcgo'h trlfev(/‘itr&:% the’lsﬁ°rage §'L:ey16hF e st g TOVF)J;Y ween t he
crane trolley and bf‘i‘?ét’P'df-éﬁmtt?R'@ Inytpe giesgtior & th%l%‘arleﬁré""gﬂ\?a‘ﬁfsa@@raﬂ‘ﬁ?t cont ai ners
can be handl ed wi tthe dang trpliey ewhs frang oivesy eneafites infengipndingl disectiqnef thRe al so- used

| oad take-up devi cesagewiteCin oalereto BHeniecth bisidie @leycorsaisperieds pisitigebbes. The
present invention thecrdasedy @Rcrlidiguideld ARLRER @fectdpbidtad bd@edordNeod and a
system for 1BI‘ ansf %Eglngg |5§L§p@&j%q b%lrgg ah@ltfﬂ% §ars 5’@9@&5 QA Jhycrgéo contai ners
and swap bodi es, Qrfoeew?orrawe Ilﬁln%V\%XOW(ﬁrl% movemegg?{ the asst BI‘ 91 Io%er en? IoISO| ved thr Oth

a nethod for trans especi a | SO

cont ai ners and swajf %H‘?%‘&”g b EE e 4 FC%?F?H‘G?S(S%EEF il e‘thSea R3{dtkict eri stics of
claim 1, and by anPiderése &I Fartainen. if eartiuipamsercaled SRigpdeTt aReaded nclr go hol ders,
especi aI |y 1 SO conttaulaet fassh@ndhs wedrateocdedce idetnsgetvia @bles tatid lifioad by t he
characteri g0i cs ofge&l;aitna Gane AN Tha geda ishoteéaly apre imttse Idfngbhe | nvention are
indi cated in clai Eveand LY BuRn@haehy vidAfie taBleLdcBig B thé idbditRuIgh 15. 3

Accor di ng to the I Q\Yn]%n'F Ie(age’of grl%h\g&get%&% tﬁe c?a'ﬂéfr&ﬁw én@%eﬁ&a@@a‘i@hg cargo

Ihgl \?\:ﬁ[ zh '?fs]geglstala \g ed as t%e a(}var}.lacc);fa d'lat contalners i:aFr)m baﬂa&dleg?lthq%ﬁe sw?y:?ngr ail and r Oad

rail cars by
nmeans of handl i ng movement |n contrast to the also used load take up devices which are

exclusively suspended on cables.

The present invention is based on the problem of optimizing a method and a
system for transferring standard cargo holders, especially ISO containers and
swap bodies, between railways and roads.

This problem is solved through a method for transferring standard cargo

30 holders, especially ISO containers and swap bodies, between rail and road by
the characteristics of claim 1, and by an installation for transferring standard
cargo holders, especially ISO containers and swap bodies, between rail and road
by the characteristics of claim 6. Advantageous developments of the invention are
indicated in claims 2 through 5 as well as in claims 7 through 15.



" equi pnent adjacent to a railway track in a rail transfer zone, a transfer

optim zation is achieved by the standard cargo hol ders bei ng | oaded onto or
pi cked up off driverless transport vehicles by neans of handling equi prment
and the standard cargo hol ders being transported by the driverless
transport vehicles 10between the handling equi prent and a | oadi ng and

unl oadi ng zone. By using the driverless transport vehicles, the road and
rail transfer zones are separated, the result of which is that rail cars
can be | oaded or unl oaded faster, as no |l ogistic coordination between the
rail car and the allocated truck is required. A further disentangl enent of
the arrival times of the rail cars and the associated 15trucks is achi eved
by | oadi ng or unl oadi ng the standard cargo holders in the | oading and

unl oadi ng zone onto or off of the driverless transport vehicles by neans of
a stacking device and transporting the standard cargo holders with the

- stacki ng device between the driverless transport vehicles and a cargo

hol der storage site. The utilization of a cargo holder storage site

increases |ogistig é%PJrJg%ehanénwn aR@JhJ;a &Htaagféryngas%m agg%qau.aergs that the

standard cargo hol ded 0 cks in a road
transfer zope by t ec'a lyac Cloﬁta'"e Sé?/r}dé‘é'apgbr?gesf Eeq‘f'eef rae] °3 ro%ddérwdm(&g]r go holders

are transported b?taf“ii?éd S99 ORGP 8 8ACE et R lEd fo P HémFaGéeﬁhﬁ’Ef“i’fnd unl oadi ng
zone and t he st or &germdnt aljacarh e raiwgetrack aickpihprefenzereea tranife25be used for
storage ‘site taskspaszatiel ik acagvddoy the a@ddariga@n tolderd teag iopdgd biteort r ucks and t he
driverl ess transpQickedus i aliveSess tréhsgdrtfvbiididd®y mkdne braRsdRnd duibmexbdd | ity i s

achi eved by the ShﬂﬂﬁﬁﬁgdGﬁ&ﬂﬁm@@kﬂ%&énﬁau%@?ka@Qhﬁgnéﬂﬂxﬁﬂhaédlng Zone
bei ng plac ﬁ by tqwtdrl erlgss transport vehicl es are _edui pped with

!
a lifti ng plat for m w8e toe han lne% IP a oadlng aLI.EL oadlng zoneI By usi ?ransport

vehi cl es can thus Bg“qﬁg?ﬁ?gﬁv e éﬂﬁgﬁTﬁﬁ"%W“T%%m?Fﬁﬁg?éFdtﬁﬁd st acki ng
devices. In a vari&nte hﬁés§FﬁﬁH§Fﬂ“&5fBﬁmﬁﬁﬂﬂﬁﬂ§dﬁé§iFﬁﬁ"ﬁﬁ“%he supporting
frame are transpOKPQdm@VWGﬁdﬁmWQHHKNdﬂdWeﬂb@@@tWﬂGﬂ§yﬂﬁﬂ vehi cl es.

According to the invention, transfer optimzation of a systemfor
transferring 10st and'&feddlééatémnhﬁﬂodfhé Srriva SRECF tk kap cdrSadamdssciaed S and swap
bodi es, betgeen T ks Anehidve@S} ioatling b JAREHyitiGhRGHE: BFRRMbI-Oh tleoadi ng and

unl Oadl ng st andar qioaglﬁé%(a 94 Sgtﬁw QRB 9r o(a‘r L&grjrwgiles{]@énlspo E)rﬁclésrﬂya rail

transfer zone adjace fact that a

driving zone for d??ﬁ%??g?%m?93ﬁ§ﬁﬁf?"vgﬂmﬁ+ %mmBFcﬁﬁ’ déﬁwmhfﬁklng up the
‘standard cargo holSBEf dpdreSrweINdhA M CHARBIPPR YN EGTT Y FEfEC h‘i'd§"

storage site. The utilization of a cargo holder storage site increases logistic
20 flexibility. -

Particularly advantageous is that the standard cargo holders are loaded onto or
unloaded off of trucks in a road transfer zone by the stacking device and that the
standard cargo holders are transported by the stacking device between the
loading and unloading zone and the storage site. Thus, the stacking device can

25 . be used for storage site tasks as well as for loading and unloading the trucks and
the driverless transport vehicles.



154dj acent to the handling equipnent and that a | oadi ng and unl oadi ng zone
for delivering or collecting the standq{d cargo holders is adjacent to the
driving zone. Regarding the advantages associated with this, please refer
to the earlier explanations.. It is favorably provided for that a cargo

hol der storage site with a stacking device 20for transporting the standard
cargo hol ders between the | oadi ng and unl oadi ng zone and the storage site
is adjacent to the | oading and unl oadi ng. zone. The cargo hol der storage
site allows an internediate storage of the standard cargo hol ders.
Especially favorable is that a road transfer zone for |oading and unl oadi ng
the 25standard cargo hol ders onto or off of trucks adjoins the storage
site. Thus, the cargo holder storage site is |linked to both, the rail and
t he road, transfemn ra®dBascreadddn fidkblligasenibdee bf ihe Xthddkldiciryo Bit@rstidi@e t r ansf er
performance, the @hiveinb 8Ssudhs NS RMalpiRiYy Ele@iSiveAbS vERBA RAHLPPEd Wi th a

lifting platform angd SuppaLLY wntqa..L.ﬁgaﬁfigt%nmt@t@ngﬁag npghe | oading and

unl oadi ng zone fo qstln% F @ g rgo | hol ders from
the lifting_ platf 8?‘??{‘3? TR UETEEY fePRHYH P(tep?f’g?ﬁt'&?fége trenger om a desi gn
point of view it PY SRIYM{eHEsous that the handllng equi pnent and the
stacking device are forned like a brldge or gantry crane. The orientation

of the standard cargo holders the urnover fl ow by being

R
ariant, t e standard cardgo ers est on e.sy ng frame a
able to rotate the stan dﬁ &P eﬁh ransported by the

handl! i ng eqU|pnenf“%ﬁHFBPyTﬂ@m@ﬁﬁéﬁpﬁﬁ“ﬂﬁﬁﬂﬁﬁmmﬁround a vertical axis.
10From a design point of view, it is advantageous that the handling

equi pnent and/ or tAkerdip &ctké ingentley franefeptimigatiop ofalsk tencfoaimesferricd | ey al ong a
crane girdé® in a stangard @ipo hol@ed eghediaBL ISO@bNtaies ank sved bedids) tvetermast | S gui ded,
whi ch is extendi NGnd Rad, Witk had@ing BlipheMBEriIdaGindldnt @RbddRR staddardicsrgiOvVabl e in a
lifting and Iowerlhalgergtntoe&tohgna.beérswnﬁtrgésfepftnt Gaciik B AbplaPgk, gne | FLi g

gear attached on the ¢ t ake- up

device for st andar gﬂeve §Qhef1 tgﬂlal a élrivmg zcinta or Hrlvar essi tranOpOMehlclesabrlnglng

or plcklng up the standard cargo holders to or from the handling equipment, is

15 adjacent to the handling equipment and that a loading and unloading zone for
delivering or collecting the standard cargo holders is adjacent to the driving zone.
Regarding the advantages associated with this, please refer to the earlier
explanations.

It is favorably provided for that a cargo holder storage site with a stacking device

20 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 an intermediate storage of the standard cargo
holders.

Especially favorable is that a road transfer zone for loading and unloading the
25 standard cargo 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.

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
30 up the standard cargo holders from the lifting platform of the driveriess
) transport vehicles.



devel opment the mast can be rotated around a vertical pivot axis in
relation to the crane trolley. If the rail tracks should be equi pped with
catenary lines, the | oad take-up device of the handling equi pment is placed
|aterally offset fromthe mast. 20Stabl e gui dance of the standard cargo
hol ders is achieved by the crane girder consisting of a first girder and a
second girder on which trolley tracks are | ocated on which the crane
trolley can be no in.trolley trac i i i i he first
gi rder and the se\érgﬁc? des.'gr"d’g'r“ ¢ %¥'§Wg%§§\g !?gegg%h%g%%gg?'h%qmﬁﬁgﬂ?ﬁﬁed crane
Lravel ing di rocti R RAMEHEYGAS ‘Aredikep o= BrM® T8°t he trol [ ey track
direction. 25Several devel opnents of the invention are shown in the
drawi ngs and are descri bed below. Shown is: In figure 1 an overview plan of
a transfer 3yst enifepriersation eftnestandarg eprdvcioldess 62n bs adehtedty theS@nesnt ai ner s and
swap bodi es, betweenbyreada@antd ratae the stasasifcergo radee shich 6 béinggure 2 a secti onal
enl argenment of fi gudsBortkd by BEmdnbiRg 8B MeRfand/of tBé dtacdkih@itskglroz@ne, figure 3 a
side view of figuygdiaxki gure 4 a view corresponding to figure 2 in an
alternative devel opnent of the rail transfer zone; 5figure 5 a view
corresponding to figure 2 in another alternative devel opnent of the rail
transfer zohe; fi gume désign winde view evis afvargiagaaun that the hangling pamteni N an
alternative devel app@ide staaiith deli@haga fodble BRI tHIE Wiopd Attane@amded from
figure 1, of a trapslelaS¥stiemd HHicnlQghandal fdicarde, Bekdansin igbgh as 1SO
containers and SW%I ﬂh%eérectBﬁtxé’Y?&EbaE@%da @R iﬁﬂb&eriﬁ{mﬁio by #QPES. Figure 1
n o sfer for ndar

shows an overvi ew Iae 0T  a traq_ _ sgste S car go hol ders 2,
euch as 1 S0, cont aPHaRE il eatians i5apssE Sagped o ths fans ol Pabs B8 Obot ween a
rail transfer zon®hish aines takerupgevice fogsandard cargp Boiders ITH@chsd-d? Meew pl an only
15shows a sect i ondefrlopmeanthé epst sandeegtatdd arpyntl a vetegat diviof & it ieetiewdsent i al
conponents. the crane trolley.

If 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.

20 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 spaced from each other in the crane
traveling direction which runs at a right angle to the trolley track direction.

25 - Several developments of the invention are shown in the drawings and are described
below. Shown is:

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;



" Tranhsfer system 1l consists of the rail transfer zone 3 and the road
transfer zone 4 which are connected vig a cargo hol der storage site 5. The
cargo hol der storage site 5 serves as internediate storage for the standard
cargo holders 2. The rail transfer zone 3 essentially consists of a first
rail track 3a, a parallel and 20spaced second rail track 3b and the

all ocated handling equipnent 6. On the first and the second tracks 3a and
3b, rails cars 7 can be noved for inward and outward transport of the
standard car go holfigie¢ &a gectichhienlrgerckni ofgigee Ufrpehrtared of sraidganeferoped as a bri dge
or gantry crane which spans the first and the second tracks 3a and 3b as
wel | as a transf erigzongsiddviehBr ghte2t ransfer zone 8 driverless transport
25vehicles 9 can be driven in or out. 7 The driverless transport vehicles
9 are suited for transporting two 20' containers, one 40' container or one
45' cont ai ner. By fipmahs vied cdragpoirinads fiqu 250 en Preative Bevelbdreensefaredar d car go

hol der s- are transftarregerb@lveen the driverless transport vehicles 9,
positioned in the transfer zone 8, and the rail cars 7. 5The handling

equi pnent 6. devel oped_as a bridge or ntry cran ssenti.a consi sts of
a crane girder 11fﬁﬁ?gﬁw?ﬁﬁ”ﬁgmﬁ%%gdg%?%ﬂ§m¥ﬁ%atT%@ &g%)ng%gb%% tracks 3a
and 3b on the rai ¥ A ¢he track direction G The rails 10 run parall el
to the tracks 3a, 3b. On the crane girder 11, transverse to track direction
G whi ch coi nci des ik Ba tifevidl dr ¥ hiHaiifdich &stdnOR aPbitetrB@eRaRAbHNG BgUI prent 6, a
crane trolley 1012 can be noved in trolley track direction K On the crane
trolley 12, a nmast 13 is suspended, which can be raised and | owered
vertical ly and r elfigiré ¥en évarvieh @lag, leRfa@del Fromlfigyre 1,2f a tréhsfer §&emt® pi ck up and
rel ease stapdard Gar@R ARbHSESs, 2icPYs 188 88h&irfs aAd dRpEodledtBenddh FaVi ce 14
attached to its | guwet; f0del37s Depending on the devel opnent of the handling
equi pnent 6, the orientation of 15the standard cargo holders 2 is

intained durir [ hi cl 9 and
The rai | cars 7 of Vg4 R BLREhh OF, Bt A ERF ol iRt Y1 00 0"

the rail cars 7 or ey are r , a verti XIS, if required. In
t he overvieM/planrﬁvmﬁéﬁ&méégﬁVaWﬂ P PP RPPLs Y MEE SHREEr d cargo hol ders
2 on the rail car LetregraraibiInghitaer 1309 rRe kawfer &0t f-dhc eyeHFY PER&r i ver | ess
transport \ehi cl esh@vswisedyort ¢f driamsfer ematgintlublit idatifieschesessanial pampatesd- by 90 degr ees
in 20rel ation to timerker sGEaen €spastdormigd ryi trankfer zhigerscHnt (g reqtoparenine & has a
rotating device 26GunfcRbrelcbhnsctddUfaRQ8@o holdiEstbrb@&E €Thd@RIB hdhel Sordd@Si t i oned

al ong the side of s&@@seﬁ@&g %@erﬁé‘d%lgtoége forJ tlme stcangard cargo.holders 2.

The rail transfer zone 3 essentially consists of a first rail track 3a, a paralle! and
20 spaced second rail track 3b and the allocated handling equipment 6. On the first
and the second fracks 3a and 3b, rails cars 7 can be 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 the first and the second tracks
3a and 3b as well as a transfer zone 8. In the transfer zone 8 driverless transport

25 vehicles 9 can be driven in or out.



" case shown, this transfer zone 8 essentially consists of supporting the
frames 258a, on which the standard cargp holders 2, unloaded fromthe rai
cars 7, can be placed for interimstorage or can be picked up fromthem by
means of the handling equi pmrent 6, and/or fromthe neighboring parking
sites 8b on which the driverless transport vehicles 9 can wait for
delivering the standard cargo holders 2 to or picking themup fromthe
handl i ng equi prent 6. The driverless 30transport vehicles 9 are each

equi pped with a lifting platform9a so that the driverless transport
vehicles 9 with lowered lifting platform9a can drive into the supporting
frames 8a and thus drive under a standard cargo hol der 2 resting on them
8 For picking up the standard cargo holder 2, the lifting platform9a is
t hen rai sed and t hiee sbvardandpeaiendeshatadeited for transporting 86 2brcomaiteleons uppor t i ng
frame 8a. The drivgrdRse: br @@S@ocro&ta.weemy%&n&oftdﬂ@nardrdgveas.pmnt B, thhe raised

l1fting platform %éno%rbdcargﬁ%mﬁéré %rar?sfe% 9& tr#eerr.vgregseéamrp@g vibidst out of
|

t he supporting fr g platform 9a and conti nues
its drive. Placing & p°s" Qraesé?rm"eho? Ggher ' CS"n‘c'nia supporting frame 8a is
carried out _in reverse order The transfer zone 8 is adjoined by a driving
zone 15 in é\,hr ch {TAEAPNG e PEEY o JeXFiREh 7% W'&?ﬁ%?@@@ra%?‘éerﬁt'ﬁ'yautomt ed

oper ati on. Adj acemensists of afirape dirdey i nyich gerePe TR VediPng Fhe fissk a8 Isgrorsipposite to the
transfer zone 8, aratkeaaanagbamthe waé ool thagrackatrectidrOd 6'he sild 10cat reckilavhi ch f or ns
the interface to th@e Gadkgs, Blod el cEBhOfige 1Strdnvere td thick Mle&ioh @adicing and

unl oadi ng zone 16 c&H‘R‘QQ&rFH tngdrfvfnégpe%tloﬂ'bech@-gﬁhlmg @Ju‘pﬂf{a&%da !:rQneQFoﬁl@r to

t enpor ari| X store 1T2 h?e %ve% trollgyat[raQerE‘_th F% (§ t%e &rpn% r%ll g fr}igsz ﬁqg handl i ng.

Sites for the drivérless ovi ded t here,

in order to transF%ﬁpe’ldﬁdeWEf'hﬁﬂg‘?ﬁ's?:daa}“&lﬁ’wﬁrfﬁ’ ﬁétrcg'”f"%rer%ttw \$\na‘feh t he :
driverl ess transpditey 12\eeies [ferickgr g RIBIFE stererdsappidersidY Meaes? 16a. I n the
| oadi ng and unl oadian tpke-omeevitdl4 dtthcred@pweiand 13ar ames 16a are | oaded with or
unl oaded fromthe standard cargo holders 2 by nmeans of a stacking device 17

whi ch oper at es i N gehRdifRdndRe ROdIIRENtSE BE 8GRI lefbrRnEd) theloSentaiot ie form of a
bridge or gantry Qr@s&%darmego%eypz Ia%%rneﬁm@ea@ns@ teBveth GOBSLSLS of a large

‘nunber of cargo h st or a arra in parallel
si de by side and Qranslportve%clgig?rﬁ%he rarrlcars7orth8yeare roctia %araround% Qt%glcéxr 1 oadi ng and

unl oadi ng zone 16 "dfftf" gt MPRIFVPH AR LA ETRESH° § gé”earnthﬁéré%fjéfdaf?réﬂ st or age
and retrieval zond°ldgs 2 EHEHraE g1y barRaTates indrags dgeior BAed e diveries | ocat ed one
or several stacki ngnaeviabetes 4%ithhéiobngtaimalesis aeveeedtyoigedrére incar go hol der
storage zones 5C OG@atbatd thenl Gorddpchdigdhe thd DERaRRnimdit 6 REair@#ting ddve St acki ng
device 17 transponrtsrihgushandard cargo

The transfer zone 8 is positioned aiong the side of the second track 3b. In the
case shown, this transfer zone 8 essentially consists of supporting the frames

25 8a, on which the standard cargo holders 2, unloaded 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 8b on which
the driverless transport vehicles 9 can wait for delivering the standard cargo
holders 2 to or picking them up from the handling equipment 6. The driverless

30 ~ transport vehicles 9 are each equipped with a lifting platform 9a so that the
driverless transport vehicles 9 with lowered lifting platform 9a can drive into the

- supporting frames 8a and thus drive under a standard cargo holder 2 resting on

them.



" hol'ders 2 between the cargo hol der storage zone 5c and the | oading and

unl oadi ng zone 16 or the storage and rejrieval zone 18. Each cargo hol der
storage zone Sc, in addition to the one or nore stacking devices 17, also
‘has a parking zone 5d for the standard cargo holders 2. The parking zone 5d
has a 30rectangul ar fl oor space on which the standard cargo holders 2 are
arranged in colums and rows. 9 Up to five standard cargo holders 2 are
stored stacked on top of each other. The parked standard cargo hol ders 2
are oriented with their long side essentially parallel to the rails 19 and,
thus, in crane travel direction of the stacking devices 17. This
orientation of the standard cargo holders 2 can also be found in the 5

| oadi ng and unl oading zone 18 with the arriving and departing trucks 20, so
t hat the stacki ng releukieRs the stehaard edrgdranrser 4, hellidib@bi@fotnh@a isthanadaed car go

hol ders 2 duri ng raha:éﬂe btBhd9rd c%pmﬁzanrtea%antmecmppt)@.n@wners%%u ed al i gnment

corrections. In pI’I n e t.acki ng devi ce
17 with a rotatin driverle ltrarisporl: vehlce g hen drg/gs Wi hQLe ralged lxﬁqggl&fonng §ntdhe standar d

cargo hol ders 2 |g“et5FF8dﬁﬁ%?af9£d‘ﬂ'f’%E|2’ fisE 'tg%g%ﬁ@ SRS TR PHESt acki ng

devi ce 17 essent i ey thediting 8lpdhig 8 F'b’ PHaug &gy FHFng ﬁ%arﬁérﬁd‘\"?%g equi prent

6. At the rail -si deldedgn Baurprtindfeame &p joarhes] dein reyereraeps site 5, the standard
cargo holders 2 are placed in the storage and retrieval zone 16 by the
~stacki ng devi ce 1Thotuneretaee sSislppddet bngdivingi@e 14 Gayhicotheareriéset ri eved from
there. The storagerafpsh Jehic! § mBVa autRRd dferstien. UBSceASo 8k driflbPlohace to the
rail transfer Zon‘is%noaﬂﬁgergﬁkso §<%}£§{o@|1.e tﬁaHQQ%Je'an|o£Jr%r£ﬁo$unJo§§mJz%ﬁe the standard

cargo hol d?bs 2, %E sEfoc?te(?\flmch ormls al}e],gntergtet 91e carﬁo r&?%er sttora%e s& ! gler less tr ansport

vehlcle59vv|ththe|r Or 16 Oa ca Order to pi ck up
the tenporarily stored standard cargo holders 2 or park themthere. It is
al so possi bl e t hat!" ffdoadBnediuABIEo 20516 SEPYEEMTePeHA"e RBA 2PYF’ By neans of

t he stacki ng cranerde7toftenenerarily stoyslteg ftapdarg cango holdere & theretierftherTlaediing- no
supporting franes skedaoreis Gtverpetrahipert deniciee p kaasso be mggeo rherevielaidedtes 9 have no
lifting tables. FitgHe t sSMNscarho$618dré DRLyaRh BleQAVEREYs trospdr gure 1 fromthe

area of a I’1§I| 25tvj;eﬁr9éf9%|thg@91% sgbporklm_:; f]"ame§16%el¢lttllleqaa§||ng %luﬂiB e, NO par ki ng
sites 8b for the rl%erless ransport c#vveen t he

porthgtfrarl'nes a are Ioagera Wcik or un%aaaed FP'ITI

supporting franes 84

semi-gantry crane @8R BE T HEPES g éf?%ﬁgdet"ﬁél oy ﬁh§pﬂ7eﬁ ?\thff%{%% direction G
Cor respondi ng t o tREerSEorAge gigrptang is ¥y tahEEHRPIPAT Ot 90Ky “Blfe of the two rails
10, nanmely the one rail 10 adjoining the first 30track 3a, is |located on
appr oxi mat el y t he harmgoheidglstordgeviels casistslota e clasbe3a car@iholddhe opposi ng rai l
10 i s el evaped so stdhat zdnbesciwhionard £@6get apdGMDEide bySkié &ld@srols.@an -dri ve

unit nt eg Eect ed i Nt QndiesiPside@HE sddact! 1A a DHARNE LikGdihd ARES Ha=@RgG/ or par ki ng
Sites .

road-side end 5b is an associated storage and retrieval zone 18. Each cargo
holder storage zone 5c is allocated one or several stacking devices 17 which can
be moved along the cargo holder storage zones 5c on rails 19 in crane

25 movement direction. The stacking device 17 transports the standard cargo
holders 2 between the cargo holder storage zone 5¢ and the loading and
unloading zone 16__or the storage and retrieval zone 18. Each cargo holde;'
storage zone 5¢, in addition to the one or more Istacking 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.



" 10 'The crane trolley 12 essentially consists of a rectangul ar base frane
12a, on the four corners of which the trolley travelling gears 21 are
positioned which travel on the trolley éracks on the crane girder 12. The
base frame 9a of the crane trolley 9 hasS an opening in the center area

t hrough which a rotation tube 26 is 5 passed through. The rotating tube 26
is supported on its top end via a revolving joint 26a on the base frane 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 that the crane girder 11 is
designed with a first girder 1la and a second girder |ib which, seen in
rail direction G are arranged in tandem at one height |evel and with

spaci ng bet ween t hr fideisgodaed @rgb Holdersd alestaredstackdd oh itgpuef eacRothédnthecan see t hat
the first girder harkaddankifie cHa00MAEs @hic@éntddiviah @@k Rndi@assandaly angul ar
cross-section. Thigrfidi tARKdhsAD afd, 89S in ckane B6lel @actRARS thdBachifPRGQf an

i soscel es tri angl . . i about 300.
The troll ey f ai |g Slzy\%hgsanénba%oﬁ glleestaln%r{]g%f)%?ﬁera (%ﬁ algg be]fg'lﬂ‘:d Qﬂhé‘g

nount on the t reas C the first
girder ha and the 'T8COAY "nl|°?d§1 rz°"figf~' hllﬁeear(r:"f"égnaé'd?%S%P%truci%zlocsa‘)(r}p%e traversed
on these rails in PHEPFPHIVES 1 FARK "YF FPLREIESNT SFE."dq"?'ncaf%ém'fj"rrf)ﬁ?”” fea,
correspondi ng to tAfEuB@TAerqsi intapditiandany feauired @ligngpit cortecyogs. & wpdR'ed vi a t he
supports 2023 and itingsd rossiplede equiprtiee siaokitksderitesiZiwitly a raating @e@eanismafiar,  accor di ng
to figure 3, it nayand@ag theas@stiondf theldasdrdrh@b 8sder 20h thelherizbitsi planegyi r der ha and
the second @i rder hé Besdh 6r thDIRRRS RUCDY eBsetBMmEoBbshEIRAE todRAdeaftlor @fee di rectly
supported via the grane travekling mechanism 24 on the rail 10. Also
corresponding to trhe sem -gantry design, in the rear area, the ends of the

first girder ha an téehraen-s.fe%%’é‘gao‘?th%‘éaeﬁo hofee dkarie AL E‘é%l%ﬁ’yr oy a two
vertical girders B on thNe crane traversi ng rechan sm 24. “The | ower ends

of the two verti cal®gPPaerPeesdhthg Pamaeotin B8 29"A 14U 589 €5via® anot her base
girder 25a. Fi gur¥ Bodhesyrrofinngantasdoa enant f#iravgd e Here B siige e rot ati ng
tube 26. AdSa dri vetribarzohds sevesasiamgtetfede ¢o thérail ransiengpng@and hesinni ng ar ound
its outside i s prosiedeeuppbiingiratQeitg &g aR s@fdar @Gb hdlders M biGdngédidar y act uator ..
Irgcggﬁerl to mve té}%%dgﬁ&s whéh th@derrvmﬁsé&afrn;pu@?ehﬁr&gg _vaayﬁsﬁ mgqla&&%:)gnt e
gu ifti . [ . :
end of the rotati zgcfa'h%ggi%?m%%ﬂ F:)??(tu %?lé ' é’gram%gto{e%?ét hé cﬁgﬁgﬁg 2i s |l ocated
on the lifting fr& arﬁ’eﬁ‘fthetr?‘lét"%?]s&?gss'g'le af g coptpiners 2 preyacty pickefl g gear 28
has a first?0cabl e WriMeoBaw WAsa%ng eewrid MR By PRGE 'SHoltR): which are
co- axi al | y bear i ngrorrepprtiesdrages 2 exsyangrihetdrieeniesatransrogyehvdes Bhavese dri ven by a
drive notor 28c. Aitingrsdks.cabl e 29a and a second cable 29b (not shown in
figure 3) reel off the first cable drum28a. A third cable 29c and a

g: alr‘lr:t h cable 29d F(gau‘lre Oshg!fvosta s%gigwenilapgepwierg%{f%u%)l flro%%lle a%afofg I:L‘r:l\ second cabl e
25 transfer zone 3. In this sectional enlargement, no parking sites 8b for the

driverless transport vehicles 9 are shown between the supporting frames 8a.
The handling equipment 6, in the form of a semi-gantry crane can be traversed
along the rails 10 in track direction G. Corresponding to the semi-gantry crane
construction, 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 driverless transport vehicles 9 can
-drive unintersected into resp. out of the supporting frames 8a and/or pérking
sites 8b.



" Correspondingly, there are four cables 29 which either directly reel off
vertically downwards fromthe first or the second cable drum 28a, or are
gui ded horizontally to the opposite sigg)of mast 13 and fromthere, via a
corner pulley with a horizontal rotati axis, are diverted by 900
vertically downwards. The 10ends of the cables 29 are connected with the

| oad take-up device 14. Figure 4 shows a view of a rail transfer zone 3 in
an alternative devel opnment which essentially corresponds 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 the rail cars 7, which can be noved
on them as well as the rails 10 for the handling 15equi prment 6, running
parallel to the direction of the tracks. Here, the handling equipnment 6 is
designed as a gantry crane, as the driverless transport vehicles 9 do not
have to cross the Thairk® tibleyiin eaedary bis@lof ¥@cthriduiti ba@Utanfi2d Bewdr i Vi ng zone
15 between the t l’&&Kﬁorﬁ)@s-of%icﬁmgtr&l‘@@triv_@liir{g%eélrg-ﬂ %p&%me@i/vnigﬁrggf ore, the

handl i ng equi pnent,,6nGARkRELAH RREA Wdérqz.afhg Qf}sgpra:\jﬁeg%;[?g{%ecrgG and a

revol ving 20joint 26a and can, thus, totate aroun ( |créﬁ. axis in a
hori zontal pl ane ttﬁ’gey 9?15%%[,610'}:8.—1.%{? %Stﬁﬁ'ﬁelrﬁfﬁartgmf’?hf‘ﬂécaaB‘ifatPPIB’bf 648 t ake- up

devi ce -14. This i 8 Wf°t”?§‘dﬂieﬁ°t6tf”gé“rbe £0's BEPYlsH & fsgomend via atevevisg andar d car go
hol der's 2, |ifted JPPFAT eHBe bagg frangedl?a of the qame trplley s2ignd gant tiemglated viares 8a wi t hi n
t he transfer zone t8 re@ivingglint eaempounhevartiicalosmtinh ese Masthe risuppathd Nng f rames 8a
are approxi mat el y ramtingmibe d2 widtidguidaeinere251 ong di nension in an angle of 30 to
the track direction G Thus, the driverless transport vehicles 9 can drive
into the s Bporti ng franes 8a fromone side, then pick up the standard
cargo hol dg S 2, CUEEtaIse Fews Heline cransdirdy L vvie designedonith atfirre gidleptisi t e side, in
order to then | eawed errecodd igivdend ity ohieh, Eeenait réihegretivd ®fard breanbainil i ng

equi pnment 6 and t hager btone Beidhs leddDand MFk@tifigvetwestt@wh. anot her al ternati ve
devel opnment of the rail transfer zone 3. The basic design is simlar to the
devel opnment descr iAyed 3@ sk @Ew bfAgdrd H8hEcaft see tHet thk Rkt SlFabVAE LRSR. t r ansport

vehicl es 9 nove heLg,fki [ LY | ted bhetween the rails 11
and the trggks 3a,ssgbfélﬁgh\éégzg%hqu:hsé:rgggri%?gﬁsrs 5%9%%%\}5 %ﬁng\gﬁrrc{)cfssati ng tube 26
and a revol Ving j oL Nt J6a on "t Re"IRIFaFT Ao s4ll Prame Bt Lorker chdeded, as the
supporting franmes 2§59 P8Pt Phens F'erPihiadt Bruatse oneagh e tar ApRIdEP car go hol der s
2 5are oriented cetfirgioirder {13 aptibe gacondioindgr FonErearade palpwmiZ @b bd 0 t he tracks
3a, 3h. Figure 6 fuardriedpn thamwsls & the tehilewtrasidineétiol & kiemgntaedd) pnent 6 in the
gantry crane desi gbrespdingtotietsamiRatndREGH, ihatdian ispletast id wf &hpdte the earlier
expl anat i onopr ovi @ednd 1 fohé SRS MIinGin thSGeRmas! Wbk F@Rb.Lb Tif erence, one
can see her_e t hat nSaD%e tda£e§10rgda£edp?Jt(:%” g?ﬁqgﬂgt gﬁrggl aeaq'lggge sgclorl;c}j(?rl;jesr 1|1t|).b are
supported via verti calneagcftg,%rl{as on g the crane fraversring nechani sns 24.
verti'ca

are con se gi d aredi | i
The |ower ends of {ehe . Sglj%eﬁ ?q:ag are directly supported via thé& crane
travelling mechanism 24 on the rail 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 direction H, é rectangular lifting frame 27 (see figure 6) is
rigidly mounted on the lower end of the rotating tube 26. A lifting gear 28 for the
mast 13 is located on the lifting frame 27 of the crane trolley 12.



" 25b are stabilized via a horizontal base girder 25a, which connects them
Figure 6 further shows that the |oad tgke-up device 14 is divided into in a
suspension frane 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 franme 14 via chains 14c. Figure 6 also shows that a
container-like receptacle 31 is attached to the outside of the second

gi rder 11b, in which the control and power electrics, or electronics for

t he handling equi prent 6 are arranged. Between the first and the second
tracks 3a and 3b, which are running straight 20 within the transfer zone
3, a variety of catenary supports can usually be |ocated, which carry a
catenary wire each above the first and second tracks 3a, 3b. The handling
equi prent 6 wi || trhemting ase 28 ndsatfiest edble yirueneash bldevsedoedcabie adimi(ade- up devi ce 14.
Figure 7 shows an sRwaf Wi rdthb 3Rally 8Xind) A8tk o® BtdringH @nshissif wient r ansf er

system The over Viisec}p{%/e[P\l b@@ dFi\Q%td? Bﬁcwlﬁ fir@! %blg%%%ﬁé 5 ?elconglc%r) ?hopf the overview
d

| an 25according to fiqure_ 1, sych a er transfer_zone 3, the first
gnd second tracEs Shogn 'r%k?f’ret3pl1r§e'é°§r”§()f'r%6%b S8 'rAaté]'é&s?lI"f égcg,mp? he handl i ng
equi prent 67 the FASPEROSGIR NS STPRE BB FLEE IR §erFamfEE 84 ™t he dri verl ess
transport vehi ¢l e§ogespanpingly, &g Ao tePlas 3P whieh affer 2berlsred 8 veii@M he st acki ng
devices 17. 13 Advaiwael frorofhe gt gohedretoddrablg thiomage oséreegded, arranged si de by
side in parallel, nbfomh§@® HEEHEite GOIPHA3 b thrOhdre vib,a cbi@ puiead transfer
zone 4 is shown i uBh&i&RH Rldting Hs, 5081 E-RAGSIHE GerbRR, Blnwkast e cargo hol der

storage sitg 5. 0.5t ANdALA,CAL 02,00k AT Se oA pREASY | 1 the storage and
by “t he st acki ng 7

retrieval zZone 18 evl ce onto the trucks 20, parked on
the parking sites 18a |located there, or are retrieved fromthere. The
storage and retri E@4E *7te 2 Y8W PP PHETFRBIF HE 8" 15T ERHE IPEREM ansfer zone 4
and has several pahkh esgendilly sgres@adsitothe pirejphny iR lpure: Herpglethaivde by si de.
In addition, a di gitsadaustdoatrasirdces 8234 ,Surnbg aitpedilcdpraeendn it tHeh@l many car go
hol der storage 10k @Svhzn caMbeGlavdaas temask wad acthélraliloaadidt@ndisgies 16 for the

driverless 1P5I‘ ansp%&&ipn){eﬂm,%nﬁiﬁg garzplgitglshie Bitbclidd of t!ﬂ@trEcﬂé lHerE,rtﬁé‘ll%t'l@i!‘ng zone 3. As
for the cargo hol der stpggg&i Qadidg zones 16
r

. . equipmen gsédtagg a5 tcrr?;'lee Ias0 tﬁg I rﬂlgr.le"g‘snt(r:I nyp%ll't v
are equi pped with guppo in Praneng%a i Lnger|n1§1ora e of the. cargo
hol ders 2.. Additi c?r‘i’ﬁl”?%}‘?"ettﬁg’°ﬁit'§trF'|SBbt"i 51" Qi 3y ‘1”%°férlﬁd'f'g’ﬂ?e28"% th storage
and retrieval sité§bameenyisterksdp.Sbaed he gt ¢F SPlengddsde1Be t ransfer site 4
Wi th the street 4aaddirg danimeent6 eandbe eqvippedt vithtarretating Qubk 2@éndtalvevoriag go hol ders 2
via trucks280. Thaoigted &gearathds, r@ité browrala vEa@taesisiBa hav@tapasnkitieg Sites 18a,
arranged side by Sid&rd Rrgddbiadrd Rkd byf A8 108d kel upuBke 120nBBGEuRG iMp i Nto these
par ki ng sites 18a'order to be able to place the standard cargo holders 2, lifted from the rail cars
7, on the supporting frames 8a within the transfer zone 8, or retrieve them
from these. The supporting frames 8a are approximately oriented with their
25 long dimension in an angle of 30° to the track direction G. Thus, the driverless
transport vehicles 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 similar to the development described earlier in figure 4.



14 Li st of Reference Nunbers 1Transfer system 2standard cargo hol der 3Rail
transfer zone 53afirst track 3bsecond thack 4Road transfer zone 4aRoad
5Cargo hol der storage site l1l05aRail -si de end 5bRoad-si de end 5ccargo hol der
storage zone 6Handling equi prent 7Rail car 158Transfer zone 8aSupporting
frame 8bPar ki ng space '

The driverless transport vehicles 9 move here also in a driving zone located between

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

26 and a revolving 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 6 further shows a side view of handling equipment 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 stabilized via a horizontal base girder 25a,'which connects them.

Figure 6 further shows that the Ioad take-up device. 14 is divided intb ina
suspension frame 14a, which is rigidly mounted to the lower end 13a of the

15 mast 13, and into a spreader frame 14b, which is suspended on the suspension
frame 14 via chains 14c. Figure 6 also shows that a cdntainer-like receptacle
31 is attached to the outside of the second girder 11b, in'which the control and
power electrics, or electronics for the handling equipment 6 are arranged.

Between the first and the second tracks 3a and 3b, which are running straight
20 within the transfer 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 will then have a 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 all essential elements of the overview plan

25 according 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 equipment 6, the transfer
zone 8, the supporting frames 8a, the driveriess transport vehicles 9, the loading
and unloading zones 16, and the stacking devices 17.



9Dr'i verl ess transport vehicles 9alLifting platform 2010Rails Crane girder
1lafirst girder 1lbsecond girder 1llctop3;2512Crane trolley 12a Base frane
13Mast 13a | ower end of nast 14Load taEe-up devi ce 3014a Suspension frane
14b Spreader frame 14cChain 15Driving zone 16Loadi ng and unl oadi ng zone
16aSupporting frame .

A variety of cargo holder storage sites 5, arrangéd side by side in parallel, is also

shown.

Compared to figure 1, the road transfer zone 4 is shown in more detail. At the road-
side end 5b of the cargo holder storage site 5, the stahdard cargo holders 2 are

5 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 is the interface to the road transfer zone
4 and has severa! parking sites 18a for trucks 20, arranged side by side.

In addition, a distribution site 32 is located adjacent to the many cargo holder storage

10 sites 5, which has loading and unloading zones 16 for the driverless transport vehicles
9 pointing to the rail transfer zone 3. As for the cargo holder storage sites 5, the
loading and unloading zones 16 are equipped with supporting frames 16a for
interirm storage of the cargo holders 2. Additionally, the distribution site 32 is
equipped with storage and retrieval sites 18, which are pointing to the road

15 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 sites
18a, arranged side by side in parallel, for the trucks 20 backing up into these
parking sites 18a.



17St acki ng device 18Storage and retrieval zone 18aParking space 519Rail s
20Trucks 21Troll ey traveling gear 22Tr @I“I ey rail 23Support 1024Crane
travel i ng nechani sm 25aBase girder 25bVertical support 26Rotation tube
26aRevol ving joint 1527Lifting frame 28Lifting gear 28aFirst cable drum
28bTransm ssi on 28cDrive notor 2029Cabl es

List of Reference Numbers

Transfer system

2 standard cargo holder
3 Rail transfer zone
5 3a first track
3b second track
4 Road transfer zone
4a Road
5 Cargo holder storage site
10 5a Rail-side end

5b Road-side end .

5¢ cargo holder storage zone
6 Handling equipment
Rail car '
15 8 Transfer zone
8a Supporting frame

8b Parking space
9 Driverless transport vehicles
9a Lifting platform
20 10 Rails
u Crane girder
11a first girder

11b second girder

1lic top

25 12 Crane trolley
12a Base frame
13 Mast

13a lower end of mast

14 Load take-up device

30 14a Suspension frame
14b Spreader frame
14c Chain
15 Driving zone
16 Loading and unloading zone



" 30Corner pulley 31Container 32Distribution site Track direction 25HLifting
and lowering direction Trolley track digection 16 Patent clains 1. Method
for transferring standard cargo hol ders, especially |1SO containers and swap
bodi es, between rail 5and road, in which the standard cargo hol ders are
| oaded onto or off rail cars by nmeans of handling equipnent in a rai
transfer zone, characterized in that the standard cargo holders (2) are
| oaded onto or picked up off driverless transport vehicles (9) by nmeans of
t he handl i ng equi pnent (6) and the standard cargo hol ders (2) are
transported by the driverless transport vehicles (9) between the handling
equi pment  (6) andi%’lo gy} "ﬁﬂ@?ﬁnloading zone. 10 2. Method according to
claiml1, characterized I.n hat the standard cargo hol ders (2) are | oaded
onto or picked up'from PREIHT FEFYL®E t ransport vehicles (9) in the |oading
and unl oadi ng zoné8q 16) Py 9s¥ehs of a stacking device (17) and the standard
cargo hol defs (2) iare tramisported by the stacking device (17) between the
driverless transpgst vehikies (9) and a cargo hol der storage site (5). 15
3. Method according to gl@jMdingsdaracterized in that the standard cargo
hol ders - (2) are Iggded.ggggﬁgr unl oaded fromtrucks (20) in a road transfer
zone (4) by the stackin evice (17) and that the standard cargo hol ders
(2) are transport gﬁ@”&taoking devi ce (17) between the | oading and
unl oadi ng ¥®ne (168% andCeldrawlingmegenigite (5). 20 4. Method according to
one of clainms 1 t@58, chmeadeterized in that the standard cargo hol ders (2)
in the | oadi ng andsunl oedlicsigurpone (16) are set down by the driverless
transport vehicl ese(9), rotiocshn@r e equi pped with a lifting platform (9a),
onto a supportingzéganeﬁg&g@%mﬁZSS. Met hod according to claim4,

Rns

characteri;gd in that t randard cargo holders (2) resting on the
. g frame
supporting : '
28 Lifting gear
28a First cable drum
28b Transmission
28c Drive motor
20 29 Cables
30 Corner pulley
31 Container
32 Distribution site
Track direction
25 H Lifting and lowering direction

Trolley track direction



" frane (16a) are transported further by additional driverless transport
vehicles (9). 6. A systemfor transferring standard cargo hol ders,
especially 1SO containers and swap bodi :% between rail and road, with
handl i ng. equi pnent for | oading and unl oadi ng standard cargo hol ders onto or
off of rail 30cars in a rail transfer zone adjacent to a railway 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
t he handl i ng equi pnent, is adjacent to the handling equi prent (6) and that
a | oadi ng edoght tvhoadi ng zone (16) for inward or outward transport of
standard cargo holders (2) is adjacent to the driving zone (15).
7. Systemaccording to claim®6, characterized by the cargo hol der storage
site (5) wth a.stacking devi ce 35( 17) for transporting the standard cargo
2?![ geE E) ( tz))el ggtl‘)gﬁnod for D’?ns errln? ﬁtar%Fr% cza'?o holdersgesgeglla gqggcoggélnzrs gnddsr% ht?od%%%gtgge% rail
according to Erlde{i’% 7 Whichtf sfetdaidicarag il grer'enger T‘Pe?ﬁg'?@lj caﬁ)t?)(é“ef °fFaB‘F"”Poad| ng
and unl oadi ngequpeestimh@hienseatogd Chriciezed in(that theiseadagt carp holgsrs @} qie leaded oy or
adj oi ns t he sbtigreagroftirv@le¢s3iansport GehicBy &0 bnmepoedrtick hagplinaeaoipreend {6) privighecitaderd 6
to 8, charact efrdczRderby2) ble@rafbpbrita@bl & SrieA@n SaBpdt WBhésqh)astwes) thematling dfdipbentng
equi pped W t h@ hd § ibdag R RlobMgbded2) and supporting franmes (8a, 16a) which
arek positioned in the [oading and unloadlng zone (16) for pIaC|ng onto or

[

the stand t f 9 f
P, 8, 0 S e S D L LRI

the clains 6 Peedur EE%?‘%ETV@F‘F%EH‘SW "F’H?éesf(%?d'l the H%‘%/”Qtaﬂ‘é”'}lf’ﬁﬂﬁﬁ PRy R "}?Fﬁ?r‘?fa
(6) and the sstackkp deyicd € and tifelspndang eara hpip¢reiGeare frangaanier Py e gfprking device (17) 171,
Syst em accor dbétgech theaifieerieds tiadsgorCleticins(9Banti @ cdrfly hotlatt@ak aitd (Bed by t he
trapsported standard cargo holders (2) being rotated around a vertical axis

by neans of t B%nam&arm tsrgyaqarmsctecf& mi@a@q(eQ{an&araeca@B AGdCkS) Aevidkortddr) -
12. System accqr trucksB?(B in 1 oadetr%nsfer zgrimseég)d}g(?he spa’cz/ri e\El%C(E'B dztﬁgi theystathan

handl i ng eqU|pnen?

trolley (12), é<za|aﬁﬁij"%€°r&%d£ﬁ8“ejiafkd‘é (e 1)) PR %ﬁal’é%/gw%ﬁ?'“g zone (16)
di rection (K)andghe WPQ@ﬁ't%ﬁh gid mast (13) is guided, which extends in

i f20ng and lowering direction (Hy. It is 10 novable in a lifting and

| oweri ng dir eatmedidd dddrdifdito R@NGair 1 t6 3 eh@&te(iz2d)n that tie abnda@asiyo Bitersl(2)fid thag
gear (28) att aghgthnt OnidbRg Shane) 4r& ok h&W bl &d)drivedtss t:r@r%pclr@)éﬁElesQa)d wlh MéGiBpea

| oad take-up devi ﬁ%ﬁng(p?aﬂ%n-{@& ihe, &B qga;rgngaggo holders (2) is attached.
C

13. 'System according to clarm 12, ar acterized by the | oad take-up device
(14% of the handling equi pnent 6 be| n | aterally offset fromthe mast
(13¥> 1514. SysMeURf HELEIGP AY A ?fF%ﬁ”FFE' Qatﬁfstf%dffdéﬂa?*&l‘,’f’réﬁ) FEY9 BY e FHEPE Ane

girder (11) cépmd@6a) Ay trefspated furthpr byyiddithap! diverles raappdrt ehslee@hd gi rder (11b) on
which trolley tracks (22) are located on which the crane trolley (12) can
be nmoved in tgOod dy6¥m kdr 86dsrefHnk @G AdaRtargdhoiRRJeshdtiay s 6 Bontah@rsfahd Svap Bdlesl@ktwednla)
and the Secondallth QQJ w(tg'%allnégtﬁjlpﬁ'@ﬂ(?&q{)aé E@%%ﬁ%m&gtgﬁdlérd cg}'gcg %egroﬁt@%r off of rail

Eilr ?‘é@!{ : g% ((:“K; %acrg ’n% rail ransﬁer zone agjacent tg‘a rall\gay tragpgwa%cttegzeg py thé {agltllagg drq\;nggé)%e (15) for

driverless transport vehicles (9) bringing or picking up the standard cargo holders to or from the handling
equipment, is adjacent to the handling equipment (6) and that a loading and unloading zone (16) for
inward or outward transport of standard cargo holders (2) is adjacent to the driving zone (15).

7. System according to claim 6, characterized by the cargo holder storage site (5) with a stacking device
35 (17) for transporting the standard cargo holders (2) between the loading and unloading zone (16) and the
storage site (5) being adjacent to the loading and unioading zone (16).

8. System according to claim 7, characterized by a road transfer zone (4) for loading and unloading the
standard cargo holders (2) onto or off of trucks (20) adjoins the storage site (5).

9. System according to one of the claims 6 to 8, characterized by the driverless transport vehicles (9) each
40 ) being equipped with a lifting platform (9a) and supporting frames (8a, 16a) which are positioned in the
' ioading and unloading zone (16) for placing onto or picking up the standard cargo holders (2) from the
lifting platform (9a) of the driverless transport vehicles (9). '



20" 15. System according to one of the clains 12 to 14, characterized by"
the mast (13) being rotatable around a vertical rotation axis in relation

to the crane trolley (12). 25 30 35
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" 10. System according to one of the claims 6 to 9, characterized by the fact that the handling equipment

(6) and the stacking device (17) are a bridge or gantry crane.

11. System according to one of the claims 6 to 10, characterized by the transported standard
cargo holders (2) being rotated around a vertical axis by means of the handling equipment (6)
and/or the stacking device (17).

12. System according to one of the claims 6 to 10, characterized by the handling equipment (6) and/or 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 a lifting and lowering direction (H) by means of cables (29) 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.

13. System according to claim 12, characterized by the load take-up device (14) of the
handling equipment (6) being laterally offset from the mast (13).

14. System according to claims 12 or 13, characterized by the crane girder (11) consisting
of a first girder (11a) and a second girder (11b) on which trolley tracks (22) are located on
which the crane trolley (12) can be moved in trolley tréck 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 (K).

15. System according to one of the claims 12 to 14, characterized by the mast (13) being
rotatable around a vertical rotation axis in relation to the crane trolley (12).



