; noe3ept pgl "L6THML4 Novenber 2003 LOADI NG AND UNLQADI NG | NSTALLATI ON FOR
GENERAL CARGO, ESPECI ALLY FOR | SO CONTAI NERS 10 Description The invention
relates to a transfer installation for piece goods, in particular for |SO
cont ai ners, according to the preanble Q{ claim1l. 15 Fgyu N Hﬁk?ﬁﬁ&?g | SO
contai ners between different neans of transport, for exanple ships,

rail road vehicles or trucks, use is nade of |oading installations which
have to ensure as far as possible disruption-free piece-goods transfer with
hi gh t hroughputs. The essential constituent part of a container-transfer
installation is usually a warehouse 20 which isolates the piece-goods
streans and thus ensures that the various neans of transport are served as
required. Serving the various neans of transport as required with the
correct quantities requires the design of the overall transfer installation
to be optimzed in terns of piece-goods streans. 25 DE 44 39 740 C1

di scl oses a transfer installation of the generic type for ships, railroad
vehi cl®es and trucks. The essential constituent part of this transfer
installation is a container warehouse. The contai ner warehouse conprises a
plurality of individual linelike storage nodules in which use is made of in
each case one JIGKBING ANINENLOADING BET AIKATHIY FORGENERAISes. Operating

between the ship anCARGEONESPECEAEL BFORERCONTAANERFES Which are connect ed
to the warehouse via transporting pallets noving on carriageways. Transfer

al so takes place to | and-going neans of transport, such as trucks and

rai |l npad vehicles. Wereas the sea-based transfer process between ship and
war ehouse is |large automated and, accordingly, can be made to take place
rapidly, fgi—cé&[@l ation thereto, i.e. for ensuring a pi ece-goods flow which
is uniform5 overall, the transfer between warehouse and the | and-based,

| and- goi n 4 Novenber .2 . transport can only be effected
with incrgratg%ﬁv%r‘d'topa{?aﬁeﬁ tPﬁé’%’ﬁ%ﬂ' 'Qf‘?géﬂgn %&&Cﬁ@@ﬁgt!ama&tcp@n@ru%@d here. A
reason f orcontsigerssadchating toitse preansfleof glaiacess, on account of the nanual Iy
maneyyered | and-goi ng neans  of transport, can-only be automated to a

limted extent. On account of the as far as possible manual transfer
process, |Ftor?F§nﬁ'@tfel§s}§@cct!‘®almm's@emareilésrantmsaisemfytra:;updelfbﬂ@&an{p‘l@r exanpl e

to preventsnil Hiddenoprebd @lihickg Rk 1§ h‘%dle%@%%%ﬂngmmtg astt wglc%ﬂqgeih the

transfer operation being carried out bj ect of
the prese®SERASTE! BHPPSSikIAdiSryriopriveg Ri%C&aQCPQ%dI‘amgfarmtl!"lathgtamrmxghbmm | andlo

goi ng MeanmheGsskfitan seMtitusht bﬁﬂtaf@cbﬁtﬁﬁéﬁ%&néf@ﬁrh?t‘ahé’ﬁdrﬁ u‘é@él&@wg\‘eﬁﬁsseaf ety
regulation sures ra trans m nrmal outlay on

el
the part 'p'h g@éﬁﬁ%ﬁ'“ﬁ%ﬁ ?%f?%ﬂ%aﬁdrﬁlﬁsr?@%@sttw tae paiqusrreeassiont a
t ranst;]er itras st are senveatcanrediing. Bertnhgétw\ﬁsalﬁbb ﬁwe@ﬁs@lf ghA3pbat alsfre&tlb'!ﬁ‘edObl ect ]
is achiev I arac erl zin aim1l. The
fol | owi ng g@ﬂé@ g{?ﬁ%&tgﬁé@ﬂ{és%% Fﬁeg tl%”ﬁ 8I°8§r‘?grﬁ iﬁ“rtst‘?é'a feners on. The
i nvent i onopmlzede@tewmotwnmggads steamrhs.ng that a | oading installation for
| and- goi ng neans of transport conprises at |east two ground-level |oading

stations bt%tre"’ mg? 20 transport, to which is assigned in each case one
i nt er’nedi b F’é@ t%@%ﬁﬁ@éfﬁl%&eraﬁ%ﬂt@‘@ea06Wetgﬁeesetmedonm railraaciat ed

above t heverains apd trutiod) TPelesseraRfc st b@@éﬁth%ﬂ%rﬁ?@ ﬁlaln&ﬁ;%td on. From
iate buffer e respectively associated means of

th t
tr :nlsgo(ra'[ E?ﬂa*f‘sawat?ﬁattt%?&‘ﬁ%aéﬂe&ﬁ%@%ﬁ&%ﬂp%@ ipfgalty ghiedividuaidine-
i nt er nedi Eteestbragbenoditen iasvideheuseois mesieest it @aceasRHRbragBeradle theast one of

the tWo 2goRillefHa AhRUE USostANBBE RS bavidlh HELSD A WarchoLbe 3re " 29¢ and

10 container bridges which are connected to the warehouse via transporting pallets
maving on carriageways. Transfer also takes place to land-going means of transport,
such as trucks and railroad vehicles. Whereas the sea-based transfer process between
ship and warehcuse is large automated and, accordingly, can be made to take place
rapidly, for adaptation thereto, i.e. for ensuring a piece-goods flow which is uniform

5 overali, the transfer between warehouse and the land-based, land-going means of




The in to this extent nulti-level loading installation allows flexible
transfer to various | and-going neans of transport w thout separate | oading
i nstal |l ati ons bei ng necessary, for exanple for railroad vehicles and
trucks. This reduces the outlay on the part of the 30 lhaagiveehbep2da@d | ation.
By virtue of the internmedi ate buffer stores, which are arranged on the -
second | evel and are connected to one &nother, the arrival rate and service
rate of the i ece ﬂqs reto be transferred are isolated from one
e Phecied

anot her m PPH&a Wit ficteagpd petay @n teRaned therlkadipgl ti - | evel
st ruct ur al instatiatge wesl hefe. Wreatsrafdr thgs isnsatahisatanefer ﬁﬁi@%s igh eﬁ:@@urﬂrof 1133

b th | gvant f et t 3 3 | oadi
regi ons. a0 ey B dnrk St Mmoo orte s o8y Peripare lade
preci sel y liuitearexterddOn Eoeowstt of thgasdadas mssuteevaianuall ttanster pehoass ag|eousl y

arranged i g an
"t or Ao A SeRuY & otehve RAeslPEAEN dutieiies bl SRAENS bR oSURBERHC..

st or age anfalhnepfihe\}aada)mmich cwﬁhnw\aihﬂn@trdmfet@neyam laemg)eajﬂa@ouirme can
serve a | o@gighthsSiakin), preferably for trucks. This neasure mekes it
possible to achl eve rapid transfer since the other neans of transport and
storage integrated in the loading installation are not utilized. ~o It is

advant ageort Cbtfjedt bﬁtf‘?erp?t@ﬁrﬁrnvbhﬁ’drﬁlﬁf?ﬁlﬁﬁb peade B%adﬁmﬁa@nétm tbPBnd-

i ntermedi at e bu tores to one mati c _gantry crane
whi cH T 5. dnSgE S HANSPR RO WA e layien wiics, B gatmbotasotadans

i nt er medi ateingoalisieereds enswges rapid travestéroeith minimaisiuaiby ah itttapart bi the dsdamgge ment
makes it Hﬁsﬁglgﬂpﬁsfor pi ece goods to be transported between the is

i nternedi ate fér stores by a nmeans of transport which is of
straightforward configuration and is integrated in the | oading

instal | at "@ang'd% tREEbpbarfite bBint QQrath%F‘ﬁifsﬁsﬂla?ér@é?o%%n§{o tﬁ@ﬁ)fré | @t?

gantr% crane IS possible to use a evel raiT-borne sa

carriter vehtha %bl%ﬁ’il’%ii‘\c"l'?ﬁe@r"aé?@“%tpﬁ withehg gharagtesizing deatwigs of élﬁmﬂ r"a'ﬁé?)or ting
the pi ece igodsy sitRlahe pesty atvimtabedils difeRBHIPIRH the ARetidAUr t her

i nvention-inproving nmeasure for ensuring | owdisruption operation consists

in providing a service vehicle which is arranged on the third | evel of the
| oadi ng i Ndeameatippinchudeds the teelmsal déaohitigthat & badingrieialatiod forédnd-goiag uni t

can be trapsferg Frgnsfgfo%o%%gé%gf RS RO Bvd 154l ShrioTbPehs § O 20°

nodul e or can be transporte vice s serV|ce vehicl e
maked i t ﬁ)f@@?}?%‘ o whigh '%ﬁﬁﬁﬂeé’ inggch FRESSPH intermediater kidter vlorgwbichge and

retrieval aw@hged &n fhess@bkih@ Rvel R:chfeal auavé 'ﬂﬂa AEERS oftfardbsit WHd 13 kst O
repl ace it b% an unuse re val unit instead to contl nue

e and
oper at i on "R IQF@P"VEFH”EE% ‘F'f?ﬂ@egfﬁe ef ploig. Bhereseectyelvsasspeigiedand
retrieval masinsof rdtepostds idadedebiadbeviasopeefaicity Ipadifg eranee-THidke design in

Lhe et b ARG el P HRease 3ho WM BREAl ALa S 1 G W ¢

end | oad-bearimn erac
at t asshmenbuber &tmes @tmgeteamitheemreeme Vi B tstorAge ancheettiiamal ynit.i t | s al so
possi ble for the service vehicle, as a bridge vehicle, to conprise a

shuttle which runs on a bridge with railways and can be coupled to the
storage anheFeiethis@xient multi- leye{ lpading @ﬁ@@at'anféfowalﬂleﬁlﬁkﬁ tegnstaido variak§e i s

| ocat ed omntilyia rﬁ;&ﬁ@arﬁ@éﬁ&fan@por@wrtmdt\&@pa@ie lobsmé%stiétrana&ebéﬁgi néﬁsrsh Val
unit, %t he rlegult i g F‘ %\? WB E s can gg
Novenber B56SmHEIH itoad e B Rt ahekn Y Bt e SERADb iRt ¢l be
charged i loadinganstallagop.dy viftom obthe titerniediatg Gufiénstofesr whitk areachegelorel ectric
drive is ﬁ'nless%c&?&fegélvaq\%l ate connected to one another, the arrival rate and service rate of

the piece goods which are to be transferred are isolated from one another, with the

result that rapid transfer is ensured. The muiti-leve! structural arrangement of the

loading installation makes it easier to observe the relevant safety regulations since




A further invention-inproving neasure resides in the fact that the | oading
and 5 unl oading station for trucks is arranged relative to the associ ated
internedi ate buffer store, which is | ocated on the | evel |ocated above the
trucks, such that the safetycritical region above the qa%%ﬁénﬁeFﬂﬁﬁpf t he
truck is located directly beneath the internedi ate buffer store and thus
outside the loading region. A falling-Boad thus cannot pose a threat to the
driver's cab of the truck since it is noved outside this safety-critical 10
regi on. Fabading eadioriarideaen@glidpbriRier fikirfihUaPiednd bHednsFBA 4pd %:bécrsbl& i s
possi bl e t$%&£OV| e a checker’s cab which is arranged beneath that énd
regi on of Tnedlate buffer store which is directed toward the

| oadi ng station. In order to ensure an unobstructed view of the | oading

crane and . C ant 9e9 Sl aced

hori zont alfﬁe%?{)ﬁ'ag%%@g?%g um &Q’éﬁgﬁﬁgﬁﬁ %% n r%’laf)%n %gﬁgbqggmg

oper at i onamﬂtgr"arbloe Slbh that, dwpamg aratitergedjpde auﬁferrstd:re phoavidechasstine tittedaceby
nonitorin omt here.
ATt her BEATEWRTenduBe ng AR offE PR RO, AERRD HtebBIR LN bEO T

resi des i ¥raNfe CRAEEIVERdP2GAT a@ﬁom,umﬁfarat@af@r tryClﬁfr é'h@ m@aq@re)maue@ut as
transfer 'po8&IBIRAb fefievd %ﬁ@i:&%ﬂ%@&bﬂ%éﬂﬁ%%ﬁﬁ mﬁﬂdﬁfﬁﬁdﬁ&f’@ Le buffer

store, and beneath t | oadi ng crane) and has a ral arranged
on the sar‘fﬁeg@fﬁa'”é’%‘e 'Pﬁ@’“gé\”qt oy are Bt utilizesk nedi at e buffer store and can
be ceupled to the sane. It is |likew se possible to arrange a further

[ nterrredl uf fer r t t.hat end of th addi tion ntr whi ch
is locate '%5%‘6@t?%e°f"ﬁcé%tﬁﬁﬁﬁ?%gﬁrwggae Pr‘éc&ﬁrﬁlFEt' %ngﬁer& %"se
nmeasur es siyedH® srekaotRs ias fupputgmatatgantry eperedihich rsrartdwgeden@stsrwlgy on
transfer QahRTRLE! Roatel dBodetnd RieRPbbilleAf D el PrAI0R NG 8L, Further

i nventi on-i nprovi hg neasures are characteri are
i |l ustrat 56'&%’&*?’6?@%‘3&“@!‘?3 lh@@@fhi%éqrmcem@és tebe ansported b@é’ﬁﬁrﬂltbel on of a

pref QVVEdlrﬁﬁnﬂa)é@i@b@ﬁé/r mgﬁyﬁﬁﬂéar%fofttﬂﬁsﬁ&vﬁﬂfch%‘@f iaidhioRiggence to the

figures, in g V\% %anw of a transfer rnstallation
f or transfs‘é’fﬂgf"ff‘tt?f‘ aI”F' ?ﬁ"%efﬂr%‘?d in e 1p gl Iyadrition,toe transfer Novenber
2003 s Fi ganspaPtesboniigusedsacs anmay crahé uslrs pabsibie tb e udbw-FeveLia-tofhd he

sea- based h ur hows a detail from
figure 2 f)%@{h{]eé)arr%ér ‘%rr\] Ot @Cﬁrmﬁagtts Fgam%cf’a@g nghf%@a%spgpwgqgg ew of

t he vvareth&S@gO@dﬁml&W@Viqmyulthﬂfftlglm@mm/vs a side view of a |oading
instgllation with a |oading station for 10 trucks and railroad vehicles,
Figure 6 shows a plan view of a loading installation according to flgure 5,
Figure 7 éﬂ‘di’\'/fiseréf“@ﬂﬂ‘é” -MRIGVBE MareURdPEPRAUEIg Ve Ristyriion @Raratign sergistein i s

Figure 8 siaoiihgea sérdice vieldeaihich @%@@r\ge@&ﬁm iy w@b@nhmadrr@f a | oadi ng
installat ||n8fgligrt%rn aerlfrdl é%/anq{agrgs gft al"f hO{Pfe s?cgragt;é g\% ?etﬁgval [Jr%f lcegr? g tr\a/rels Ier?e'»de s, and
| from one storage module to a further, parallel storage module or can be transported to

25 a service station. The service vehicle makes it possibie, for example, to transport the
defective storage and retrieval unit to a service station in the event of disruption and to
replace it by an unused storage and retrieval unit instead to continue operation. The

~ service vehicle thus allows flexible use of storage and retrieval units. The service
vehicle is preferably of crane-like design in the manner of an angled crab which has

30  two parallel carrying arms with end load-bearing means which interact with
corresponding points of attachment on the storage and retrieval unit. Alternatively, it is
also possible for the service vehicle, as a bridge vehicle, to comprise a shuttle which
runs on a bridge with railways and can be coupled to the storage and retrieval unit. in
this case, the railway of the bridge is located on the same level as a railway of the

35 storage and retrieval unit, with the resuit that the two railways can be coupled. The




"Figure 9 shows a plan view of the loading installation according to figure
8. zo A fully automatic warehouse 1 according to figure 1 is arranged al ong
a quay 2, along which ships 3, 4, 5 of different sizes are |ocated. '
Cont ai ner bridges 6 operate parallel to the ships 3, 444%NovhMbbgodane

unl oadi ng operation, the container bridges 6 transport containers 10 as

pi ece goods to driverless transportinggehicles (DIV) 7. Activated and zs
assisted via correspondi ng | oadi ng and storage control mneans, the DTVs 7
navi gate t nsfer
naviGat e s AR RaghGA) bk P oblh P ECEISR oA od Rl oshEFERT
which is a¥ikjides Fwthemees g c&%ﬁﬁée@ﬁwc|drw@1s alrecencsivagle. nodul e 12. A fully
automatic storage and retrieval unit 13 operating in the storage nodule 12
transports, the contajiners 10 fromthe internediate buffer store ao 11

ei t her i nt 8 YerjRYeBHoTERPIGVIpR MAasHES tepides in e fagdbatiee lcadingiandt i on 14 for
transker tonloadifig etation tekaicrad drmnbé@a@lamhb%@éssoéﬁw:ﬁlteﬂﬁe@aﬁté‘ bgire 2, a

(L0 hoscho (R i B AR BB ATl B O SRE B LR O e

as and i s cécermyivedbbye theedragss gahsreﬁﬂ':emmjcbrselocﬁted biredtipadnogthltames 16 of

the DTVs 7, t al 16., Once t

cont ai nor T hedisie (el BUATERG el Sirda Mei B Pl ATBTIS waSypsingl
lifting ecoeAsgrethreat tathefdrivaes cawotheﬁnwek smne aummpva_cﬂowtsndertlaaspf@m giicalvi a
one af th@ebfoﬁv%r' é@chﬁ@gﬁﬂ diﬁg})oﬂé?&(w”‘fb%%g Fggﬁét%p&%ﬁt&oﬂ of the

war ehouse 1S set ere In e trans tron

| owering | F?"PY'F’?I@ DEgehsrReab Wﬁ“qh isjafranged P@%ﬁﬁt%@alt awé regipro®f thﬁmtwdmt@\m ch

i s deter nimerr sPpeewhich ¥ Hyedi@d toWard mnb@dnﬁlgrgtabém dﬂ@ro@r&?é@ﬁé Rg to figure
3, the DTV 7 Erow nment . 7. ecelv s the container 10

fromthe |'CSEPHICY gﬂﬁ’é’\ﬂﬁllﬂe l’f’gd'nﬁﬁ: tﬁifkf the, qgsi:g i“@N10 di nensi oned
geonet ri cadvantagetudhhiae dlspladeemmmmilgly‘eambgse@ftbm stolagelredlile itpg of i | e of

t he Vs 7 [ r ansfer
i oca? |g-ons aéég ?L?(é?gft ggéés'ﬂg f&m?e O&'a\ﬁgcdr?%ﬂaa{@gq ﬁr}r Z’Q?%F%d tﬁ‘f Pré%ﬂ "Gt e
_buffer stdiaggras T‘Pﬁ@h@'\mﬂ@m@t)d@ogﬂoﬂﬁﬁ remptelyliremdierehe rigid i nternediate
buffer store is 11, the DIV 7 |s capabl e of setting down the container 10
inthe lo duggrelonb wa\}( |tsI|ft|ng ui pnent 7.1 irrespective of
the curre g n ‘Fﬁ‘loi“t'&'pb‘? Q%@eﬁ%‘frﬁ\y‘ﬁ‘r’ﬁh BeyPRifpPalinke pevidedvasidemintha 3 f or
each stor agmmmchmlamdmnalwﬂrysirmmg@rwuiad et fragsfad trarrypbrtéﬁtd:@nmrtﬁees a

brid 18 d Al din 5 the -
ot or e aaoad BRag i@ el bR Sloré oa s REG NS |BYinede i 20 Bl Ay 21 a
t he | and- sailyeay winich sfartangedtoortbe eame devebad e railvayonfithe insarateidiate B&fdror.
trucks 25 gidie aﬂ&%ﬁﬁge%BUHIEQW%el s%Yﬁé it |§‘I|I¥é§£§§p€§sﬁilgtd é}daq'r g‘;z}d!’u%% buffer

3> RUAT T an on ev

store 23 assi 'oadi ng s
directly H@ﬁ%%ﬁt? Ruffer dae &tdmwdpitheﬁféiltloaawwﬁm which s lgeated he

i nt er medi dppodelthe faipd-Saskd lﬁlreﬁné‘dilét%ﬂﬂﬂ@r Eord. ﬂ'hé@;é Hﬁaé&e@ﬁ%y@bh&f such
t hat -t he saf et tlcalr@ﬁ {habove he driiver's cab.of truck 25 is

ot Bt - afSEPRipRnte BERend GO e e Soay BN R B PRRED YRR

| oadi ng st piece-g8odsstrariséera fi ve-| ane roadway 24. In the | oading station 22
assigned to the truck 25, the truck 25 is parked in the rearward direction.
A hori zontal |y displaceabl e checker's cab 26 is suspended beneath the

i nt er medi &ugh¢rinvantiostiopvitg meakures dregharasferiged inttbe Isubclaing astdedreon 22. The
di spl aceahhlst'rét)éd‘ﬂfmb@déiQﬁﬁ&%fnb%lo%ﬁbo%?ér%tﬂQﬁé'agétrlﬁﬂorﬂ&aé‘or rdly TONO" rail

system Depending on the size of Jper at or
oper¥tes & ?fﬂPFB@’rEFBtPO%mSP‘a@éh%WE’P@ with pefetence to the figHees; ivavigly 24 and

nmonitors, and carries out, the piece-goods transfer. The trucks depart, up
to a tur'n"in% rrfans Vi a thF road\/\gg 24 and, ﬁher?afterf via.the three-I|ane
roadway 27'9UEBT | owi FPYTH@ PlaR Wt LpRsiasnpiatation fQ tpnstes 10 onfrom shipser
transporter 28 in tlairdagrvanifesarfdtrdgksaut omati c gantry crane




14 Novenber 2003 operates as a connecting elenent to a railroad-based
internmedi ate buffer store 29. Positioned in the center of the bridge 30 is
a satellite carrier vehicle 31, which is provided with drive power fromthe
transfer transporter 28 via a current-carrying cable. 'TH‘?\IJv@M‘REPM@%
satellite carrier vehicle 31 travels on a railway 30.1 into the

i nternmedi ate buffer store 23 and recei-8es the container by neans of lifting
equi pnent 31.1. Once the satellite carrier vehicle 31 is positioned in the
gantry-crane center again, the transfer transporter 28, controlled by a

st orage an% | oadi ng Cﬁ)ntl‘0| eans rflve s tqg the ofther internmedi ate buffer
Store 20  TRURE | neSTaW § REFEat IHAUAROS traudya ry BAbe SPRDESELa @rine

vehi cl e 31 sets downtramdeciostaibtiony in a predeterm ned storage | ocation.
Qperating i o above the railroad-based internedi ate buffer store 29 and the
associated |l oading region 32 is a manually operated | oadi ng crane 33 which
conveys t hegeer ai nesh®s 4 detail frbm figuor 2gethiecegibn oha ofidgdpontalf er nedi at e
buffer store 29 to a rail car 35. The | oading crane 32 conprises a bridge
36, a crab_37 and a spreader 38. A crane cab 39 is positioned such that the
crane operfd@¥e has afhicuista sifenviewealtiog watehopsg fromdhe ggay.is A service vehicle
40 arranged on the loading installation 14 serves for ensuring

di srupti orl:-.fre operation in the warehouse 9. The service vehicle 40 is
capabl e, iMIUeery SHIGMS &:8ide Ygwa alparing istallatgrsidh aileasing detinndge and
retriseval unit 13 friarkeaed sdirsaDwehont)l e 12 to anot her storage nodule 12
of the warehouse 9 or else to a 20 service station integrated in the
transfer installation. The service vehicle 40 is arranged and constructed
such t hat Higwettr ansfshowsfa gamviaivd adoading imstallatiproaccotdindie figneelbng
installation 14 is not obstructed during the operation of transferring a
storage and retrieval unit 13. In this exenplary enbodiment, the service
vehi cl e 4Figuedesi gribawsa side ¥iayobthecwarsholsefrarnthepleading statiear ryi ng arms 41
and k®ad- bearing nmeans 42 nounted zs therein. The storage and retrieval
unit 13 h correspondi'n ints of attachment 43 which can be arrested

aut omat i cﬁqtﬂfegnd CC?F'P%@ 0“12%‘{'%‘”10 2 SPERN gremnian) embadénent of plgading

war ehouse- based adajristtllation t adoading elatidry fop truskDamg eiredulearlsk2amecor di ng
to figure 6, the loading installation 14 has a plurality of elevated crane
runways 21 which so are assigned to the storage nodules 12 in each case and
on whi ch &igr®Page &haws etplareview ofithieticadinginstadjatiah acrordingticfiiguom8e one
storgge nodul e can be di splaced. The | oading station 22 for trucks 25 is of

t hree-aisle (I:onfi uration. Simlarly, the internedi-ate store 23 is designed
wi th t hr e& TihspdemMalic parrhousm é ageriPiRgde figwgduis prranged alesg eqiuere. £leagi ng

station 2&hichrships; ks 525 diffefeht 8izkH AREotABE. G&ﬂﬂhbmmge@mymg ga?a'ieﬂ tﬁad fS
In the orm

away from,the.s The .ful,l utomatic trapsfer transporter

o | TaeuRe . soRged e P i nste o B bhir e 0en  vafthadce
roadway 2doniApersc!Q aepidepgoodste driverthestrad@partiog vardcieaiDT G -Avtieted koadi ng
regign 32p5ddieq BRI HORRR RbGHo BUIMLL LR Fahs, tht DILTAHERHALIL N

| oadi ng o? arail car. ?n the end Vi ew of & st or age 'nmodul e ACEot di ng to
figure 7,2aftmResir [oggéan 8 Kethgmarefinusg fdndetherevransignthe amitaingri 1€Hoias | ocat ed

on the el suadRely Faafsié Mmbdile b@f skie 9t Shias Rl 1b Rfeath@agggngodul e
12. Transyersely to th@ t he contai ner 44

\ on tthﬁ bri%ge 18, t i s .

t r anspor t Kf- K SRR LU e Afullyautgmztie sioragerndyieirieyakynitts oremtgdn of t he

storage | theatdrags makiuteht2 iranspore tHeadoptdmdrs @0 idhoihe iRBrmddigte batel stblee

CheTel  VEL b ik O whrBLLRIFGirdte R FESERING el 74 loPRindid b "¢ 20
- from trucks and railroad vehicles.

According to figure 2, a rigid loading framework 15 is suspended within a bridge portal
6.1 of the container bridge 6. The position of the loading framework 15 can be changed
35 and is determined by the assignment of one of the loading lanes 16 of the DTVs 7 for a




satellite carrier vehicle 31 transports the container 45 transversely to
the direction of travel of the crab 19. An associated truck 25 can be

| oaded/ unl oaded directly beneath the three storage |ocations of the
intermedi ate buffer store 23. For this purpose, the | ogaglNaGedbaiacen 22 has
three parking places for trucks 25. ~s A further enbodi nent of the | oading
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1. Atransfer installation for piece goods (10), in particular for |1SO
contai ners, having a warehouse (9) conprising individual line-like storage
nodul es (12), and having at s |east one loading installation (14) which can
be displaced transversely to the storage nodul es (12) andidvembii gdsied for

| and- goi ng neans of transport (25, 35), between which a storage and
retrieval unit (13) assigned to each SForage nmodul e (12) oper ates,
characterized in that the loading installation (14) conprises at |east two
gr ound- | eveRerpieadisrigcanacingngenent to3xpilfed-baeet inteyfnediate bpitertst(r@ 89. 35), to
whi ch 10| PodtbsicR thd (brRE 1ABRIRND L AlSIIRELH R, QUALRI1SHAIR 25, 29)

which is arranged on the sec | ocat e
t ranspor t , PRYSEA With iixe Pawar isers tagyansierdranspoRerRd via m auent-ess pingt dable. neans
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noves on ?rthll’ ocated above the internedi ate buffer stores |

(23, 29). '"FM ‘Fﬁ’ét‘?rﬁ%gﬁ‘:@m’? ﬂstf‘ﬁl'rlt%ﬁ“?%‘ﬁtﬁguﬁ?rét‘?fﬁ@gl A acRk AR 35- TBRar act eri zed
in that prla;adntﬂ;aﬂan@faarcdmpnéés @Bﬁdgea% @Veralh 37 léﬁti la@bréﬁ%%ﬁ' @B'A’Bra‘n@ c@8b38r Vi ce
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(13) 'can be transferred fromone storage nodule (12) to a further, parallel

storage nﬂdéélr\ﬁce( I&hidie 9 a@ﬁﬁg@@ ofa 'ir?é%%B? F\# %héllgc 15 rs WES 16 wsur? 5. The

transfer installation as arac erized hat t he
servi ce vEKTRtign{es)cresation in theareheesedJingrservice V@l%ﬁﬂ@rcmb§niﬂaﬁgl ed

crab whi chefpanotweriss opﬁrhawfeﬂangpférﬁ%@tbr@dé@nd Akridvanidity £h6mlopad- bear i ng
means (42 ~i correspondi ng points
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i nst2 | at semicastationiintegrated ioltke traﬂﬂsferohﬂaﬂmiberTﬁeedemnetvbﬁlbllemfmei g?ér\/ eQieh

hi cl t i ch can
bes o s corirueeBic ARl B farferd bl Lon BRI 168 bicH Shihe Baliid) . " oupl o
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(48) bei n@tﬁ@aa&rﬂm@nnm@eﬁe%ﬂﬁ heRbodiie, fidid § orage
and retrieval unit ]th at he result thae ee éﬂ/\%&#glﬁo&e L % 1, 48.1
) can be a?)gl%qacrab wit o} paral!el carrying arms 41 and Ioad -bearing means 4 ounted

25 therein. The storage and retrieval unit 13 has corresponding points of attachment 43
which can be arrested automatically and correspond to the load-bearing means 42.

For warehouse-based adaptation to a plurality of storage modules 12 according. to
figure 6, the loading installation 14 has a plurality of elevated crane runways 21 which
30 are assigned to the storage modules 12 in each case and on which a storage and
retrieval unit 13 assigned to in each case one storage module can be displaced. The
loading station 22 for trucks 25 is of three-aisle configuration. Similarly, the
intermediate store 23 is designed with three aisles. A five-lane entrance roadway 24
leads 10 the loading station 22 for trucks 25, and a three-lane departure roadway 27
35 leads away from the same. The fully automatic transfer transporter 28 in the form of a




~0 7. The transfer installation as clainmed in claim®6, characterized in
that the shuttle (49) is battery-operated and can be charged in a parking
position on the bridge (48) or is provided with a diesel-electric drive. 8.

The transfer installation as clainmed in claim1, charagqyfidvéfibet ?Od:hat t he
storage and is retrieval unit (13) is conflgured I n the manner a sl acker
crane.. 9. The transfer installation as, claimed in claiml, characterized
in that the loading installation (14) can serve two different nmeans of
transport in the formof trucks (25) and rail cars 35?1 20 10. The
transfer i G80WY FAPP Snogaled PRPYRUNSi SU@DeR rRagWay R4r Akaverthne dapantiire eadwee
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(25),"% he EIE@RERY displapegbiyen H}fnra waypd dygs g iy ?%‘Pme”"t:ﬁahs"\'}'@rsel y to
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a control _ttlerhlnr@e stonegecionatiais|of ther istenmetintef budier stoex 23. Fb4 thif perpbseytsé er .

i nstal | atighqiAS s&hidh ﬁqab%r@@ﬁ?g‘gﬂdﬂﬁ%ﬁ'ﬁpﬁ&@% sCl ai ms, characterized in

that the transTer transporter operates as connecting nenber
bet wdén the internediate buffer stores (23, 29) and is configured-as a

gantry crammnnenbmba@hsenreffwemdﬂnd |ﬁ§Va|léi}6ﬁ|14faﬂ.‘cbrdﬂ@’t6¢lg§|¥§ls|drFa‘Pog@é'é\f' er .

vehicle (ftfl'ﬁgngmt@é sécga r o df" 12 erth the storagg ae lrjeletpewallﬂlunI{ ?% op%ratl

acconmoda
therein, it being possible for said storage and retrieval unit to be displaced on the

elevated crane runway 21. A service vehicle 47 is provided here for transferring

20 storage and retrieval units 13. The service vehicle 47 is analogously capable, within an
extremely short period of time, of receiving a storage and retrieval unit 13 from one
storage module 12 and transporting it to another storage module 12 or to a service
station. The service vehicle 47 is constructed such that the transfer of containers in the
region of the loading stations 22 and 32 is not obstructed during the operation of

25 transferring a storage and retrieval unit 13. The service vehicle 47 comprises a bridge
48 and a battery-operated shuttle 49. The batteries are charged in the parking position
of the shuttle 49 on the bridge 48. Aiternatively, a diesel-electric drive would also be
conceivable for the shuttle 49. The railway 48.1 of the bridge 48 is located on the same
level as the railway 21.1 of the crane runway 21. It is usually the case - for example for

30 routine maintenance - that the storage and retrieval unit 13 moves independently onto
the bridge 48. The arrangement of the crane runways 21 and the independent energy
source of the shuttle 49 make it possible for the shuttle 49 to travel into a storage
module 12, to be coupled to a storage and retrieval unit 13 and, finally, to draw the
latter out as far as the bridge 48. A fully automatic transfer transporter 50, which serves

35 as a connecting element to the railroad-based intermediate buffer store 29, comprises,




15. The transfer installation as clained in one of the preceding clains,
characterized in that the manual |oading crane (33), which operates above
the railroad-based ~s internediate buffer store (29), conprises a bridge
(36) and a crab (37) on which a spreader (38) is fittedsnNfembBP2dgansfer
installation as clainmed in claim 14, characterized in that an ad%h t1onal
bridge crane (54) is provided to follew-the railroad-based internediate
buffer store 20 (29), and beneath the | oading crane (33), and has a rail way
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further zsthemzesieettaasmrien®dérfigirebe (58) is arranged at that end of the
addi tional bridge crane (54) which is |ocated opposite the internedi ate
buffer store (29). 18. The transfer installation as clainmed in one of the
pr ecedi ng A agiditionat filly actamaticaghnirp ctangt54 dotrarsfansfheportar impehidedtd, 4, 5),
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transport S/CI es oper at e bet ween ner bri d ge (6]
and the sd dysanspalingLopipgiers ntg aadipway ffP@ﬁEw"Roidl@SESé@Wq)mmnded as
the imter faacaend asleﬂc:bi@mﬁb@éleﬂ'&&ﬁtolanuWhéhraﬁlib%dmé%bdlxméﬁnﬁé?ﬁaté Bliféddord
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of the DTV (7) i ng Tranmework € posi ned al ong the
bridge portal (6.1 ). 21. The transfer installation as clainmed in cIa|m18,
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y

(12), has Y a uffer sto nprisin l'ura
storage |8 g?n %iomaﬂfks 't?ﬁé'" ¢ Piaiged at W?sé’ﬁl‘?fé‘f"i) éﬁ”%%e E‘PQP'ﬁ‘édzlaﬁc%’pﬁﬁgﬁ? 18,
char act er flgle'd 9. Futthermoré athe ireemiediang buiifertsdre23i Hag thiceehsign AeksermtaricBe
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pl atform enea h V\}%jssfhle I#H %tﬁﬁﬁgﬂd r%\?&ay Zngq?%qi%es( -7r5:j'le F’Ewl?feow ded.
wi th |iftVehicleddigngene tramsfer transporter 50 are illustrated above the entrance roadway
20 24. The manually operated loading crane 33, the three-aisle intermediate buffer store
29 and the gantry crane 54 are shown above the departure roadway 27 and the
railroad-based loading region 32. The free entrance, from three sides, to the preferably

single-aisle intermediate buffer store 58 as interface with the distribution park allows

conventional container transfer.
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i ga\F/l i cgiggglle(a)st ?@)ﬂglégln installation (1 4) which cazg?e dlsi?laced transversely tg) the A Q
e[ 9 dYSl H69% W?S’“I?%é%{G@é" Zanﬁeaiqga é;%mg mea¥|s o?transpogt (25, 35) g
TH109& () -! lﬁme@hMW&o(ageem?Gmtrlevémnlt (13) assigned to each storage module
(12) operates, characterized in that the loading instalation {14) comprises at least
two ground-level loading stations (22, 32) for means of transport (25, 35), to which
10 is assigned in each case one intermediate buffer store (23, 29) which is arranged
on the second level, located above the means of transport, has at least one storage
location and from the respective means of transport (25, 35) can be manually
loaded/unloaded by means of an associated loading crane (13, 33) in each case,
the intermediate buffer stores (23, 29) being connected to one another via a
15 transfer transporter (28) and the intermediate butfer store (23) being connected to
the warehouse (9) via the storage and retrieval unit (1 3).

2. The transfer installation as claimed in claim 1, characterized in that, with the
storage and retrieval unit (13) functioning directly as a loading crane, bypassing an
20 intermediate buffer store (23) provided as an interface to the warehouse (9), it is
poésible to serve a loading station (22).

3. Thetransfer installation as claimed in claim 1, characterized in that the transfer
transporter (28) provided is a fully automatic gantry crane which moves on a third
25 level, located above the intermediate buffer stores (23, 29).

4. The transfer installation as claimed in claim 1, characterized in that provided in
order to ensure low-disruption operation is a service vehicle (40) which is arranged
on the third level of the loading installation (14)'and by means of which the storage

30 and retrieval unit {13) can be transferred from one storage module (12) to a further,
paraliel storage module (12') or can be transported to a service station.

5. The transfer installation as claimed in claim 4, characterized in that the service
vehicle (40) is of crane-like design in the manner of an angled crab which has two
35 parallel extension arms (41) with end load-bearing means (42) which interact with
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8. The transfer instaliation as claimed in claim 1, characterized in that the storage and
15 retrieval unit (13) is configured in the manner of a stacker crane..

9. The transter installation as claimed in claim 1, characterized in that the loading
installation (14) can serve two different means of transport in the form of trucks (25)
and rail cars (35).
20
10. The transfer installation as claimed in claim 9, characterizéd in that the ground-level
loading station (22) for trucks (25} is arranged relative to the associated
intermediate buffer store (23), which is located on the level located above the
trucks, such that the safety-critical region above the driver's cab of the truck (25) is
25 located directly beneath the intermediate buffer store (23) and thus outside the
loading region.

11. The transfer installation as claimed in one of the preceding claims, characterized in
that provided for executing the loading operation for a truck (25) manually is a
30 checker's cab {26) which is arranged in the beneath that end region of the
intermediate buffer store (23) which is directed toward the loading station (22).

12. The transfer instaliation as claimed in one of the preceding claims, characterized in
that, in order to ensure an unobstructed view of the loading crane (13) and the truck
35 (25), the checker's cab (26) can be displaced horizontally, transversely to the
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that the transfer transporter (28), which operates as connecting member between
the intermediate buffer stores (28, 29) and is configured as a gantry crane, interacts

10 with a low-level rail-borne satellite carrier vehicle (31) which is provided with lifting
equipment (31.1) for accommeodating piece goods (10).

15. The transfer installation as claimed in one of the preceding claims, characterized in
that the manual Idading crane (33), which operates above the railroad-based
15 intermediate buffer store (29), comprises a bridge (36) and a crab (37) on which a
spreader (38) is fitted.

~ 16. The transfer installation as claimed in claim 14, characterized in that an additional
bridge crane (54) is provided to follow the railroad-based intermediate buffer store
20 (29), and beneath the loading crane (33), and has a railway (57) which is arranged
on the same level as the railway (53) of the intermediate buffer store (29) and can
be coupled to the same.

17. The transfer installation as claimed in claim 15, characterized in that a further
25 intermediate butfer store (58) is arranged at that end of the additional bridge crane
(54) which is located opposite the intermediate buffer store (29).

18. The transfer installation as claimed in one of the preceding claims, characterized in
that, for transfer to a ship (3, 4, 5), the warehouse (9) is arranged along a quay (2)
30 on which at least one container bridge (6) operates such that it can be displaced
transversely to the storage modules (12) and along the ship (3, 4, 5).

19. The transfer installation as claimed in claim 17, characterized in that driverless
transporting vehicles (DTV) (7) operate between the container bridge (6) and the
35 storage modules (12}, a loading framework {15) being provided as the interface
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" #S9& () * 20.-The0enSHs Gdliation as claimed in claim 18, characterized in that, for adaptation
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the loading framework (15) can be positioned along the bridge portal (6.1).
21. The transfer installation as claimed in claim 18, characterized in that the transfer
location (8), at each storage module (12), has an intermediate buffer store (11)

10 comprising a plurality of storage locations.

22. The transfer installation as claimed in claim 18, characterized in that, for

receivingftranéferring piece goods at the transfer location (8), which is configured in
the manner of a loading platform beneath which the DTV (7) can travel, each DTV
15 (7} is provided, with lifting-equipment (7.1).




