‘1 Heavy-duty ground transport vehicle, in particular a heavy-duty autonmated
gui ded vehicle for |SO containers The invention relates to a heavy-duty
ground transport vehicle, in particular a heavy-5duty automated gui ded
vehicle for | SO-containers, having a fravelling drive. DE 42 03 778 C2

di scl oses an aut omat ed ground vehi cl e having a mani pul at or di sposed
thereon. By 0RARS oPfunh RanPoRURE CNER fakRulaPE hERDIRY| RkRha&Piila moved
autonatlcally between different work stations, in order to performassenbly
tasks at Ghigleder ISekesmiagess The ground vehicle is driven via a repl aceabl e
ni ckel -cadm um battery. The battery can be changed automatically at a
changing station if it has to be recharged. For this purpose, a vehicle
frame of tTe igreatinrdrelaghitch heaivs-dmtyog;rbui&ttramspdm ehizht, irepayticrmadgavyn whi ch
there are di spose ui.de-rails i rre ali ned tr sV rsely with respect
to the’l o %%’8‘?’?\%‘?‘9 lﬁ?egcvteﬁlﬁl? fBPFARJt ‘Eﬁ"’ﬂﬁﬁ%&‘a Bt BPE i % Minder si de of the
15 battery is provided mﬁth rollers which roll on the guide rails. In order

to prevent_the battery fromnoving along the guide rails during operation
of the grdthd?fehitte dlS%lﬁ%es\%ﬁwemétefi rgéfwéd vehiglE BB MAPHIART pi n which i s
pret ensi ongghobdl tRerk &S I8y xﬁéﬁns @Fﬂl@%%dnﬁ vbRiEle e Bl QR0OdanbBendRad t ery and
engages into a recess in the battery during operation of the ground

vehi cl e |a¢tmaﬁlé¢llnh§t\tq¢aﬁgf€erm evonjla@t@témy inopflsr i nerform aemplyteske gt
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t he vehicle trane al on e ral ans o angi ng appar at us.
For the pumnpaye Toé b:lthﬂ @inemghmged:pmnamu@ﬂy at fnehaggiog stdtlmeﬂi itdlagtotheavel s

automatical |y t Fur, hernor a appllcatlon
BE 20" 200 7<¢ete Bore i3 e B et SR 5B P R S50 ced
ground veldaet§ shave, ms&mmnéxalafe&ﬁ@osa@lderramwmbmmaug;kudaiaamfsmyr| ses a
vehicle frame, on which at |east qone |ifting platformis djispopsed which can
be rai sed Wilbiesrect t@ﬁ@rléﬂglﬂ‘ld&’r%%‘m‘mb%*? gronnq yehgls. aT}éeéH‘dFrls‘é}ﬁgg‘z‘F posi ti on
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vehicles are driven a di esel engi ne. the basis of this prior art,

t he obj ectbagfrytftnm mpélge ﬁbng theevideanily during operatiandd the grewndyweligteythgr ound
transport i Gl ehicle for
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ground vehicle. In order to change the battery, the pin can be lowered hydraulically.

20  The battery thus released can be pulled laterally out of the vehicle frame along the
guide rails by means of a changing apparatus. For the purpose of the changing

operation, the ground vehicle travels automatically to a changing station.

Furthermore, German patent application DE 10 2007 039 778 Al already discloses a
25  heavy-duty automated guided ground vehicle for ISO-containers. The transport
- vehicle comprises a vehicle frame, on which at least one lifting platform is disposed
which can be raised from a lowered transport position to a raised transfer position or
vice versa via at least one lifting drive. Typically, such transport vehicles are driven
by a diesel engine.
30
On the basts of this prior art, the ob‘j ect of the present invention is to provide a heavy-

duty ground transport vehicle, in particular a heavy-duty automated guided vehicle for
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1SO-containers, which is more environmentally friendly.
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‘*@00002* 2 This object is achieved by nmeans of a heavy-duty ground
transport vehicle, in particular a heavy-duty autonated gui ded vehicle for

| SO containers, having the features of claim 1. Advantageous enbodi nents of
the invention are described in the SSilbOI‘di nate clains 2 to 12. In
accordance with the invention, in the"case of a heavy-duty ground transport
vehicle, in particular a heavy-duty automated gui ded vehicle for

| SO containers, having a travelling drive, inproved environnental

friendl i n€@ss dbgecashatidved tyymating biehabyidh gracid trhOdpostvebiclsaint ery f or
providing the travelling drive with po i s disposed in.the heavy- duty
transport R?BWP]%‘T gheaxyu rﬁufql’&aé?éﬂé%%?é’ﬁﬁg[iéjoblfsaﬁtﬁ%%b"-wd?ﬁ ®transport

vehi cl e opefiatest MmN A S affagdbub efbSdidhehtd of e ifvefitiBrQdre destrilkdtin @ battery is
that | ocal em ssions of pollutants can be avoi ded conpletely and sound

eni ssi 6ns sebgidipate claine 2t Consi derably. As a consequence, the inpact upon
the i mmedi ate environnment is 15considerably |ower. The efficiency of the
drive train can also be increased considerably. As a result, the total
amount of Ipeeerdanexwith thd inentpe imthe cedsof ¢ bbdvytduticgrnuiskiransphrcedicleTher ef or e,
on the one envl L L] 180 f ' ved and on the
- ot her handnggjé?%ﬁange ag)gggggégnhagegr@gdgggé}g&¥cﬁrel§8ac;d %%{hg{sfﬂé%g%es | ess

mai nt enanaeveliagddvelimseledymneomhontal dri¢rtdlindss cshechiageddlysartid aftiler fag been used
for 20 praoyviding the electrical dvin wer. Thi.s makes it possible to

r educelOrraithatt@r?ﬁﬁ“cré?Q:rﬁ?vé‘?m%ﬂ}‘?&?vglhgg éﬂ%r‘gﬁf PYVY 15 BOEY Y ﬁlgf }feﬁg’“bat teries
can be gengkypkREpdrt WRdk. A elpaificaQWRnt 56 Uf &R headyhdmtppaispirt whikd the vehicle

i s independent of the availability and_ the _coi)ts of di E%SL fuel. 25In terns
of the i nwPRTIGRY meappehALataryinthefaup of # tradion Opttery & At RIS o be a

vehi cl e why REIdLd BorRAUERAAd Wurdlendi GRS carbelrediRE@! €r abl y at | east
20 t. LO‘Q’BJgf‘bPlét?té‘ﬁ:?%%inhadééZaV@_ dclljty ra_ﬁzdport vehi_lcl es_ci ncelfﬁde | SO-cont ai ners
and swap considirady.sAs hadeaqenes theampadtnpesthe anmgdipieeariropmgeiigh up to about
16 t. Jan the. .l n t | n ' . t. Transport of

| SO colr:\st aicr?g?lcslglggy boﬁée?'e?}rl%%tﬁ%eg(%%@%ecﬁ\\t%%e%g aﬁggfe tl}{r?gf:g?egt ood generally to
be | arge sdoasidasidy.sadacsnlahoetd abowitrng pstvandaneid secpetdtd the nehigoi nt s or

conmers for |opad receiying menbers. A heavy-duty. transport. vehi ¢l e which
travel s erff eéeid“?etdaﬁri"ﬁ@?‘trg’ %ﬁ%ﬁ’ﬁﬁlﬁ?ﬂ@@@’ W%‘?aﬁé?m Bﬁ\%‘ﬁ%ﬁf ainer is

al so to bgpjphsleddaford e biNeShaAloPERLiNg cAf daRBPredficetinThe b@RICIequifedN transport
a

less maintenance than a diesel generator unit which has also hitherto been used for
20  providing the electrical driving power. This makes it possible to reduce maintenance

costs. Since the current for recharging the batteries can be generated from different

power sources, the operation of the vehicle is independent of the availability and the

costs of diesel fuel.

25  Interms of the invention, a heavy-duty transport vehicle is understood to be a vehicle
which can transport a payload of at least 15 t, preferably at least 20 t. Loads for the
heavy-duty transport vehicles include ISO-containers and swap containers. Laden
swap containers can. generally weigh up to about 16 t. In the laden state, ISO-
containers weigh 20 t to 80 t. Transport of ISO-containers is preferred. ISO-

30  containers are understood generally to be large standardised containers having
standardised lifting points or corners for load receiving members. A heavy-duty
transport vehicle which travels empty or transports an empty ISO-container or swap -

container is also to be included in this category, as long as this vehicle can transport a



3 payload of at least 15 t, preferably at least 20 t. It can also be the
case that such heavy-duty transport vehicles operate in a m xed operation,
i.e. can transport not only |SO containers or swap containers but also
other | oads such as senitrailers, swap trailers, trailers, heavy goods
vehicles or tractor trucks.” 5 The disposability of the heavy-duty transport

vehi cl e i ;51364 685 8chsDYs 1V hrctarnbiPAt 1643€2( @af cahab bE @fc cahARAIsagh pur poses the
battery is Teleasably connected to heavy-duty transport vehicle. The

char gi ng preaveddy danpertvhiiclsapressty ingamixed gRerpionpes. Lt FIGPGLRY 0BY t he
heavy- dut ﬁgb[c%%ﬂ}%tor‘éﬁﬁk gé)xﬁalﬁ%g bﬁtr}gso ?k?el\ﬂ'daqy%l?éh E%&ﬂﬁ@ﬁf&s, vedy cle can
a C re e

continue 10 operation w arge pl acea attery. Arapid battery
change i s trafladetraidrs) besviy lgbedsmehicies bukeaaddr ttdeks.f act t hat for changi ng
purposes the battery can be noved in and out transversely with respect to
the | ongitudinal direction of the heavy-duty transport vehicle. In a

pref erred TRMUMbsabillty bSthp heaiydtel frdnsport Vhidker nerdaisddybyt viamsqfahd fastehi cl e
conprises several front wheels and. rear eels, the front wheels can be
driven by thatifpy chengipgBYrPPses Hsthafery ftfetepwoleapnsrcd &9 ke Ao by a

second el aghicle THRIRirginkBrédliise 63560 bailds, RathRbY pbrforfied Basiadmaet ween the
front and rear wheels. Fn order to nmake it even easier to change the

battery, iheaywsdyydenmer vehiate ap therhearpyduy trgnsperi Meddde eanceRiitice conpri ses a
ehiclg, fr MO 6 ! i | lation ace for the batt whi ch
vo AR ARG AR 1 o s o Che bt tery

is open at om arv es of the heavy-duty transport vehicle.
In constructional terns, it is provided that, as seen in the | ongitudinal

direction of t heavy-duty t.ransport vehicle;.carrier i re di sposed
2t the TroncesimiPEi e e B BORILs BTl §rind ALLOR Tl Al

t ransver seurpodtd fhe beSRE 6in BeOmbved it anigiv: uahsvadseldimithedspen tothet he heavy-duty
transport vehicle and the Battery s su&por ed on said carrier rails. 30
The batter?n$§m§F¥@5ﬁ88nP%t8hﬁ§VﬁW5UFE?‘Vt%%ﬁgénient manner in the
heavy-guty transport vehicle by virtue of the fact that the battery is
substantially cuboidal, sidewalls of the battery which are at the front and
rear as selrs ireferrbdmprneyiit iyorovideddhat thetheayy-ity irpnsporgvehicle comprises

several front wheels and rear wheels, the front wheels can be driven by a first electric
motor and the rear wheels can be driven by a second electric motor. In this case, the
battery is disposed between the fron{ and rear wheels.

20
In order to make it even easier to change the battery, it is provided that the heavy-duty
trahsport vehicle comprises a vehicle frame which comprises an installation space for
the battery which is open at the bottom and at the sides of the heavy-duty transport
vehicle.

25
In constructional terms, it is provided that, as seen in the longitudinal direction of the
heavy-duty transport vehicle, carrier rails are disposed at the front and rear edge of the
installation space and extend transversely with respect to the longitudinal direction of
the heavy-duty transport vehicle and the battery is supported on said carrier rails.

30 |
The battery is attached in a particularly convenient manner in the heavy-duty transport
vehicle by virtue of the fact that the battery is substantially cuboidal, sidewalls of the

battery which are at the front and rear as seen in the longitudinal direction of the



-heavy-duty transport vehicle have support el ements di sposed thereon which
protrude in each case fromthe front and rear sidewall and the battery is
supported on the carrier rails via the support elenents. 5ln relation to
the change of battery, the heavy-duty,transport vehicle can be formed
advant ageously in a passive manner, since, in the region of the support

el enents gy iy GaAbbALCHiak hive SORKT Llifertd EYRRISHBE hiRAARAAeuNI Ch, when

the battery I's Into the installation space and is |owered onto the
carrier rdnkach cad fgom thedrontpplorar sedesiall nnd thgibetery issuppartefieptheai 1s. 1t is-
al so provided that.electri tact el enents are di sposed 10on the
battery anc(ﬁrrfeﬁratlﬁéllaﬁé%?&gﬁogaefr%g@carri er rails electrical counter-contact
el enents are di sposed which can be connected autonmatically by |owering the
battery onto the carrier rails. hi degree of reliability of the
heavy- dut 3“??1%?%8%3 "\?&‘P‘ﬁec"l?ba']teéy’é%‘iﬁi‘eé\‘fggutbggf}siploftd&hlilg5?“ F#émP%dct that the
battery .i s,dbstamRusdpint pack Radres sihcansltheredies shy/supporgbismbts ween 6 t and
10 t. There is extensive experience in the use of |ead batterjes in

vehi cl es. tinearperaaibneentingsienans 41 disarsed it Whendls PASTES FOMRLE i n

heavy- dut Yt [RRASARspYRNhE QswhRY bR (Re RESIARI Dot thepporiabglilis of at | east
40 t. 20 The invention will be explained in greater detail hereinafter with
ref er ence with tha cerxiermails.f it éschlsormsoridadehat ejecirigat qonteetcplaments age diwpasef i n whi ch:

Fi gur e, 1shg r [ Ve .V ew, Y} : = mat ed

25gui dleoé gornou%§a®§ﬁ%%%§E4¢5§gl¥%§ng%% al %gﬁ)%?e%%g(ﬁ%ﬁ%gﬁ%ﬁg&éleglgir’tgpecti ve

vi ew f r om helisposed whivh chrebegondertted dutcamasioalist byvlewendgthe batieccortelthece with
Figure 1, and Fi.gure 3 .shows a side view of the heavy-duty transport
vehicle of ““FigdPe 1. 30 Figure 1 illustrates a perspective view from above
of a heavy-duty automated gui ded ground vehicle 1 for |1SO containers 5. The
heavy-duty transport vehicle 1 has an errptyall'vt\ﬁigﬁflt.of about 35 tonnes.

h . .
Added to thineehideerenef fipbihty ffhehiavy-aey EomP clg isaghigyed PafSfor ted, so
that i thg d AEENLSIHAL BatRryliQtRedl HRhd BitteRPRHprdRablI9 R8s btween 6

tand 10 t. There is extensive experience in the use of lead batteries in vehicles.

The present invention is particularly suitable for use in heavy-duty transport vehicles

having a permissible total weight of at least 40 t.

20
The invention will be explained in greater detail hereinafter with reference to an
exemplified embodiment illustrated in a drawing, in which:
Figure 1 shows a perspective view from above of a heavy-duty automated
25 guided ground vehicle for ISO-containers,
Figure 2 shows a perspective view from below of the heavy-duty transport

vehicle in accordance with Figure 1, and

| Figure 3. shows a side view of the heavy-duty transport vehicle of Figure 1.

30  Figure 1 illustrates a perspective view from above of a heavy-duty automated guided
ground vehicle 1 for ISO-containers 5. The heavy-duty transport vehicle 1 has an
empty weight of about 35 tonnes. Added to this is the weight of the ISO-container 5

to be transported, so that in the laden state a total weight of about 85 tonnes is



‘5 achi eved. The transport vehicle 1 which is forned as a four-wheel vehicle
consists substantially of a vehicle frame 2, on which two front wheels 4a
are nounted on a common front axle 3a and two rear wheels 4b are nounted on
a common rear axle 3b. The four wheels 4a, 4b are provided with tyres. The
vehicl e frarre 2 supports a planar 5Splatform4 which serves to receive the

| SO contain |ch ar.e e e t the

vehi cl e frafe §d5 tra‘ns QL VEH© }eﬁls Blfﬁgtst? %é]edsagg(g&e&éir }%Sf%hgga{ofl Eelgtg 7. The
installati mbsﬁmadigoﬁa bﬂgctlﬂﬁraﬂﬁe&pm whieh pbcaﬁémmmﬂs &4 arempowneelioslae frane 2 and
is open at the bpttomin the dire tI‘OQ‘bOf t he round 8 and on t?e sides |la
of the heaSRRMABERRFFIESEARNEYY Tedrariceised fre el AR2 comipen 15834 3% i on space

6 is di sposgdfobehNRRMal NLark hRVIdeadREhItHRE. Nb&%hﬁle‘k?amé@s@ﬁoﬁﬁﬁp]ﬁt&avy duty
transport vehicle 1. Si nce the installation space 6 is 0{)en towards t he

ri ght ahd platiermst which serses t@ gsaive fhetlfe- QOBWW{W]H%IP argity BerasRetedof t he

- heavy-duty transport vehicle 1, in order to recharge the battery 7 outside
t he heavy-duty transport vehicle 1 the battery 7 can be changed in a
15conveni elts mnéﬂlatbbe yebiohs frafie écmmémimﬁaéﬁmép‘@é 6tfer 2 brsteryonhgi t udi nal

direction the ins %lha‘%lon%?a\é%b%g&}{se %Jlg\pﬁk%%ﬁtfomw o(\flﬂﬁ v]ehfcﬂ: ﬁ:’anll%gddrlg and

unl oadi ng direc Installation space 6 I's open at the
bot t om whi ofenraethe bottdratn thidiréibh ef the gravad 8laed botideuea balofithd beaded by

forkli truck-1ike dl i equi he batie d as a | ead
bat t er ;6 and™h ggnsgowgdﬂf 1 03/905%03' %?? galb&I{n&) Fﬁ?@%é &I‘ﬁﬁpg selﬁﬁl E‘%een can 20be
used to opgbmtaad tdaewhesday 461Ut the heARSROr thanyii whizlell. fSihceahout 6 to 8 hours.

Figure 2 illustrates a . perspective view fromg fow of the heavy-duty
transport skilatjos SRa‘fieﬁl%Re&rt%I‘é{ﬁé%th\%ﬁth aofl deft eider L2 3 seendaithe on to the

el ements aj o'ilgﬁ’lqyna‘ijgﬁ&'hblpﬁ%f ‘ﬁﬁetﬂaaxyﬁ&l??@rﬁns Ort LML €, ih ordek Breshaduealidi tional |y
shows a travelling drive of Heavy-duty 25transport vehicle 1 which

consi sts sbﬁ@[ﬁﬁ@lﬁtaw the bpavy- wbmnsmrémhpql@l Hhstbeiterp 4 camby ehepgedip ansf er
gear boy, 1 Onv%me&%ansgf%%éag% {chﬁéﬁeﬁl?@%s%see@&he 15@&4@@ drafikpx 10b. The

front: e?ec r1Cc notor e region o ront axl e 3a
under the ygtht déavyfdupneangpaandhick hintadoditnp adnntoading dascti®ed&n in t he
| ongi tudi n directi.on

t he heav fra ort v The rear
el ectric 06?0"% eénsé"cltag‘&rh?&c‘? Wst"ﬁ@r}/?tgg? %WOB\‘W zg%‘%bji ée’%b under the
vehi cl e fragen B RAdbdiafd adlbaieh®s feRNf trati- Mk@@namqmpntehe THengitérudi nal
direction L of the heavy-duty transport vehicle The front electric notor

9a drives isfermeges piesdtbatigieandhas waight phabout {in® tlofuafi‘isfrélfs bgEY SR 10 and t he
reéar 70  be used to operate the heavy-duty transport vehicle 1 for about 6 to 8 hours.

Figure 2 illustrates a perspective view from below of the heavy-duty transport vehicle
1 in accordance with Figure 1. In addition to the elements already described with
respect to Figure 1, Figure 2 additionally shows a travelling drive of the heavy-duty
25  transport vehicle 1 which consists substantially of a front electric motor 9a, a front
transfer gearbox 10a, a rear electric motor 9b and a rear transfer gearbox 10b. The
front electric motor 9a is attached in the region of the front axle 3a under the vehicle
frame 2 and is attached centrally as seen in the longitudinal. direction L of the heavy-
duty transport vehicle 1. The rear electric motor 9b is attached in the region of the
30  rear axle 3b under the vehicle frame 2 and is attached centrally as seen in the
longitudinal direction L of the heavy-duty transport vehicle 1. The front electric

motor 9a drives the two front wheels 4a via the front transfer gearbox 10 and the rear



6 electric notor 9b drives the two rear wheels 4b via the rear transfer
gear box 10b. The heavy-duty transport vehicle 1 thus has a four-wheel
drive. It is also evident that space is provided between the battery 7
and the front axle 3a for 5Sthe suspengion of switch cabinets 11 under the
vehicle frane 2 in order to receive control conponents. Figure 3

i Ilustrat eée&ﬂcsﬂngfor b MR thd AR r@zﬁ‘%ﬁéel‘guﬁWJatﬁéﬁp@JnEerg&'r&JxelOﬂ) Thé 1S
particularly clearly apparent in Figure that the battery 1 is
suspended kravy- H@Y\I’r@hﬁip@ﬂé’ehlﬁﬁriﬁh@@ﬁaf@ﬂﬂ@%k‘k%port vehicle 2 via carrier
railss 2a. The two carrier rails 2a are disposed at a nutual spaced
interval, are aligned horizontally with respect to each other  and are
attached altisch® dveiegthhattspadehepmexldectb@wémhebéttew haﬂﬂthe&emtaxktﬁa fdthe carri er

rails 2 flnethelnst ti S ont .and rear as seen in
The Tongi ¢ BEPRERSREET T GhepiisR BN wehiets Pin Blireddl s658E %, o Slispend
the battergonkoddnipogergrrier rails 2a, the 15cuboidal battery 1 has, on its
front and rear sidewalls 7b, 7c and in the region of the corners of the
battery 7, laterally projecting suspension elenents 7a which in the

operating siaks lﬂﬁsutaia@aB@Etv@woflh@ﬁe%vﬁu@@%h%n%hmq Q@ bh@tulbdy | s 2a of
t he heavy -dutf/ transport vehicle 1. By neans of this type of suspension of
¥

t he batt er§ear Pfh"f:rﬁ ip Hs Kigpre dhas ﬂi@rbaﬁ%rV;é infugpended prothgypieiple figgiedit her eof , a
forklifg t{hy‘&%nsg&t%ﬁ}aé i &g + 40 AP RRL %E&éan?&@a@%'akey%g})%saf dt¥en

underneath the batter in a conveni ent nmanner nmeans of a
nmovenent omutuhleSpﬁ@ﬂkxhtcvaal anemﬁgnedrhodzmadlyl Wiltlt Tergcitp pachadths andara ver ti cal
lifting an owerin rrents? an be lifted
of f the ca?’ lée\ﬁealtgnﬁgh %}ngé rﬁc e%%tb ecaf“%”ﬁl% noved out of

t he tl‘anSdeﬂne‘ﬂthSIilB.u&n spmcaa al ms&bﬁﬂa@ﬂ rénds seentivtad loﬂgnmﬁﬁal difedfonlt is al so
provi ded that by neans of 25the vertical movenent in the lifting and

| over i ng dbPEEFIVEHCIS tmREderap Perfle 1 suipRod o battgy; Tppde e et BFrier rails

2a andiss QbetdaCEReky 1Rl o it alre iGN NVaAE 76,98 hAd RAnElBIMRRE the ( NOL
illustrated), is unlocked by the centring el ements and in addition, also

provi ded etasears plcthy batisnit Adatcrelle msircEngsuspensiop glementy 77 wWiieh iz dunt er - cont act
el enents i gp %z[h?lg {E%;oq%ﬂagé%ﬁ zfi%édph@ftec{ M the ceg'ﬁfr rBils %l dt er Heﬁ l EQ{Y connecti ng

t he batter rive arere vantage of this
i s that intramspat vehicld b Bpheekd afghiange oﬁntsamsmneﬁﬁwa)httetrhé vhérm/tyxe duty

transport %rl]clle(:: %ramél' 2 G&dY 1nbt§e Ilp%rem%gioln nhere£ astsorlé{%t ek OF other lifting

20  apparatus can easily be driven underneath the battery 7 in a convenient manner.
Then, by means of a movement of the forklift truck or other lifting apparatus in a
vertical lifting and lowering direction S the suspension elements 7a can be lifted off
the carrier rail 2a and subsequently the battery 7 can be moved out of the transport
vehicle 1 in an .insertion and removal direction E. It is also provided that by means of

25  the vertical movement in the lifting and lowering direction S the battery 7, which is
aligned with the carrier rails 2a and is protected from sliding by means of centring
elements (not illustrated), is unlocked by the centring elements and in addition, also
provided electrical contact elements on the battery 7 and counter-contact elements in
the region of the carrier rails 2a for electrically connecting the battery 7 to the

30  travelling drive are released. The advantage of this is that in relation to unlocking and
contact removal the heavy-duty transport vehicle 1 can be formed in a passive

manner.



-7 Thé intended fields of applicati on for the heavy-duty transport vehicles
descri bed above and the associ ated battery-change systens include

- 1 SO contai ner handling in docklands and in internodal traffic between road
and rail. 5 The present invention has,been described with reference to a
heavy-duty ground transport vehicle for the transportation of

| SO cont ai i | ot her heavy
| oads, suc e@e%dea ﬂ%{q %ﬁﬁ h%atxdn fP} the %)a%’% c{?‘f ﬁrﬁlséo%c%%%%gjlg%gg% ng, steel
engi neeri m@oecndldrth)d dssorgated ll:dtteaaq@anmysﬂags intQude [$@{comhinerdfapdigngce nuner al s
lheavy- dut rt ehl sj des hi.cl e frane 2acarrier rail

2bbr acket %’8‘%1?’6 ta %}lél éﬂﬁaéy%g{%nﬁp%ﬁfaﬂvmeel s 4brear wheel s

51 SO cont ai ner
5  The present invention has been described with reference to a heavy-duty ground
transport vehicle for the transportation of ISO-containers. In principle, it is possible
also to transport other heavy loads, such as e.g. slabs or coils, in metallurgical

engineering, steel engineering and rolling mill engineering.

10
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1. Heavy-duty ground transport vehicle, in particular a heavy-duty

aut omat ed gui ded vehicle (1) for 1SO containers, having a travelling drive,
characterised in that a battery 5(7) for providing power to the travelling
drive is disposed in the heavy-duty tmwansport vehicle (1). 2. Heavy-duty
ground transport vehicle as clained in claiml, characterised in that for
changi ng pgQrapases the battery (7) is releasably connected to the heavy-duty
10transport vehicle (1). 3. Heavy-duty ground transport vehicle as clained
in claim2, characterised in that for changing purposes the battery (7) can
be noved in H@éj/yfﬂt!ﬁy SrO@RBYRESE! Yeh¥id, hnﬁzﬁﬁ&ﬁ&rt Herl_)éH‘lﬂv Lopghiydhigad direction
(L) of the heav transport vehicl e (1). avy-duty ground transport
vehi cl'e asveid¢ éééprﬂgoéﬁytamﬁ@, baving airavslingdove chahetetsed ar theteadbalteryt hat t he
heavy ty t (4a) and
rear V\/nd%el gt)? %?&9{1 %&F‘D rq‘% %ve\,i(wnje%?lﬁgygﬁ%e 1?31s§§s‘éﬂ ri ngaQ/g duﬁnfa% eI ectric
not or (9a) vaide ¢(Ihe rear wheels (4b) can be driven by a second electric
notor (9b). 5. Heavy-duty ground transport vehicle as claimed in claimd4,
characterised in that the battery (7) is disposed between the front and
rear wheel 2. Héaarv-d@t}) grourfdl trariggoty vehily asgilgimed id dlansp ehdrast@hed Inahas cl ai med in
any one of to 5, 25 characterised in that the heavy-duty
transport @éﬁﬁ%ﬁ@@ﬂ)%ﬁﬁ%‘?@é@gy QZS VéﬂF'i‘?F‘}élyFP%teilé)t fREH-RBhpri ses an

i nst al |@t i @4hs @@g@u&[@l for the battery (7) which is open at the bottom and
at the sides (2a) of t e heavy-duty transport vehicle (1). 7. Heavy-duty
ground transport veh| cI e as clained in claim®6, characterised in that as
30seen in th ( sport

vehicl e (1§ ﬁee{ kan?%&ﬁg%#cgga Jg%%lgé %n{%@}{%{' &{SXd ﬁ}?ear edge of
t he instal foat:hzmgmgrparpese(sﬁl)e lattelrye(¥) eamchetmaued wrearslaluy tramsvérselgstbct to t he

| ongi t udi nal ctlon L f t.he he -duty.transport vehicle (1) and the
battery (7SCSI?G§ tgﬁ% 8?%18@"%}1&1%%%18“ g;roﬁ{%rhe?‘é?%{(lhgy% ort gehi f(jigé]\c)y-duty gr ound
transppst vehicle as claimed in claim?7, characterised in that the battery
(1) is substanti cuboi dal Sld b, 7¢) t he battery (7) which
are at t heE ﬁ adéﬂﬁydgTP%traé’ép%&? ?\ast%mF‘gH’gar“@’lﬁ’BP Hg‘F laigysld@ i on” (L) of the
heavy- dut YC}ﬁ}afcféﬂ§m5tthaYﬁﬁ'}ﬁ5\%/ uky trBRY6rt SHABET) cBMBARALSvefal Bbndi SPOSed
t hereon which protrude in

wheels (4a) and rear wheels (4b), the front wheels (4a) can be driven by a first electric

motor (9a) and the rear wheels (4b) can be driven by a second electric motor (9b).

20
5. Heavy-duty ground transport vehicle as claimed in claim 4, characterised in that

the battery (7) is disposed between the front and rear wheels (4a, 4b).

6. Heavy-duty ground transport vehicle as claimed in any one of claims 1 to 3,
25  characterised in that the heavy-duty transport vehicle (1) comprises a vehiclé frame
| (2) which comprises an installation space (6) for the battery (7) which is open at the
bottom and at the sides (2a) of the heavy-duty transport vehicle (1).

7. Heavy-duty ground transport vehicle as claimed in claim 6, characterised in that as
30  seen in the longitudinal direction (L) of the heavy-duty transport vehicle (1), carrier

rails (2a) are disposed at the front and rear edge of the installation space (6) and

extend transversely with respect to the longitudinal direction (L) of the heavy-duty

transport vehicle (1) and the battery (7) is supported on said carrier rails.



-each case fromthe front and rear sidewall (7b, 7c), and the battery (7) is
supported on the carrier rails (2a) via the support elenents (7a). 9.
Heavy-duty ground transport vehicle as claimed in claim8, characterised in
that in 10the region of the support glpenments (7a) and the carrier rails
(2a), centring elenents are di sposed which, when the battery (7) is noved
into the installation space (6) and the battery (7) is |owered onto the
carrier rails (2a), aluéh t he su port elenments (7a) with the carrier rails

(2a). 1510 Hessyyuierqu rtmsmrttwe k?p?@rctalm%mcﬁll@nésd@r?&tw inthagl aim 8 or 9,
h t th
charact er 'ﬁ%{;ﬂg& qlgﬁtsﬁﬁt&%taﬁ& &?Jo LPURELS f<’7 ?gftpr%Ee% @Z%ﬁﬂ afth the

battery ( e reglion of “the car l'ectrical
count er - contladtoneéngremtes semﬂndheﬁpngmdmwdmhtma(m) béthe beavgetugd aut omatical ly

by | he b 7) h ri. He d
o ound 1 v ARG Bilee) bR R e ol ont S et o

character Ie&ﬂdcdsdﬂfrbﬂﬁahe frbgx dpatdagidewal) (7b57d) omteidt taged (Vaasuppaitddeony and
preferably algg E) %lvvee 6t and 10 t, 12. Heavy-duty ground transport
vehicl e adhcf gjls; a)a‘ﬂ? uPRoft 4mgnt(79)- t 0 11, 25characterised in that

t he heavy-duty transport vehicle (1) has a perm ssible total weight of at

I east 40 t .
9. Heavy-duty ground transport vehicle as claimed in claim 8, characterised in that in

10 the region of the support elements (72) and the carrier rails (2a), centring elements are
disposed which, when the battery (7) is moved into the installation space (6) and the
-battery (7) is lowered onto the carrier rails (2a), align the support elements (7a) with

the carrier rails (2a).

15 10. Heavy-duty ground transport vehicle as claimed in claim 8 or 9, characterised in
that electrical contact elements are disposed on the battery (7), and in the region of the
carrier rails (2a) electrical counter-contact elements are disposed which can be

connected automatically by lowering the battery (7) onto the carrier rails (2a).

20 11. Heavy-duty ground transport vehicle as claimed in any one of claims 1 to 10,
characterised in that the battery (7) is formed as a lead battery and preferably weighs
between 6 t and 10 t.

12. Heavy-duty ground transport vehicle as claimed in any one of claims 1 to 11,
25  characterised in that the heavy-duty transport vehicle (1) has a permissible total

weight of at least 40 t.



