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| SO-containers. The invention relates to a systemfor chan ; w ry of .
a ground transport vehicle, 5in particular of a heavy-duty autosmsted gui ded
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battery andoiarel Rgided vbisiaktioOIsO-taagingg. and unl oadi ng device for
transporting the batteries between the storage areas and the receiving area
of a transport vehicle standing on a changing area. 10 The patent DE 42 03
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frame of the ground vehicle is pro pace, _
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to the longitudinal .directi.on of the ground vehicle. The underside of the
battery iélgiotf%\?l”?}g&ewl?ﬁ&f‘&nlgé?‘sa%P%lﬁgﬁmal in the guide rails. In 20order
to prigvent the battery fromnoving along the guide rails during operation

of the ground vehicle, the vehicle frane is provided with a pin which is
pr et ensi ohepatent HE €503 7En €2 disetnses amautpraatgil gewmidorhiste haveigomt t ery and
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battery amd tabe tachirgbdchar this pyrpgss, avehicd¢ &amief the ground vehicle is
provided with a battery space, in which there are disposed guide rails which are
oriented transversely with respect to the longitudinal direction of the ground vehicle.
The underside of the battery is provided with rollers which roll in the guide rails. In
20 order to prevent the battery from moving along the guide rails during operation of the
ground vehicle, the vehicle frame is provided with a pin which is pretensioned in a
resilient manner in the direction of the battery and engages into a recess in the battery
during operation of the ground vehicle. In order to change the battery, the pin can be
lowered hydraulically. The battery thus released can be pulled out of the vehicle
25  frame along the guide rails by means of a changing apparatus. For the purpose bf the
changing operation, the ground vehicle travels automatically to a changing station.
After the battery has been unlocked a gripping device travels starting from the
changing station in the direction of the battery and at that location grips a projection
disposed on the outside of the battery. The gripping device then pulls the battery out
30  of'the ground vehicle and the rollers of the battery leave the guide rails of the ground
“vehicle and move onto travel rails.of the changing station which are disposed as an
extension of the guide rails. In the region of the changing station the battery is then

automatically contacted and charged. The above-described first changing station is

disposed opposite a second changing station, from which a reserve battery, already

EEBER

o - . .._"G00002*



-di sposed on the outside of the battery. The gripping device then pulls the

battery out 30 of the ground vehicle_and the rollers of the battery | eave

the guide rails of the ground vehi cl e%and move onto travel rails of the

changi ng station which are di sposed as an extension of the guide rails. In
t he regiof. of .the changi st.at the battery i,s then.automatically
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al ready _ 11111211212111111121111 *@00002* 2 charged there, is pushed into

t he batt e?iJy epatsseivebaiterie ot her side. The changing tine is therefore
shortened so that the vehicle can be operated al nost continuously with only
one reserve battery. 5 Furthernore, German patent application DE 10 2007
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vehicles wth a replaceabl & battery, of 15storage areas for batteries to be

recharged di sposed within a shelf unit. The batteries are transported
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200n the basjis of this prior art, the object of the present inventionis to
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are transported between the ground transport vehicles and the storage areas of an

automated loading and unloading device. Within the transport vehicles and the shelf

units the batteries are automatically coupled and uncoupled electrically.

20 On the basis of this prior art, the object of the present invention is to provide an
improved system for changing a battery of a ground transport vehicle, in particular a

heavy-duty automated guided vehicle for ISO-containers.

This object is achieved by means of a system for changing a battery of a ground
25  transport vehicle having the features of claim 1. Advantageous embodiments of the

invention are described in the subordinate claims 2 to 17.

In accordance with the invention, an improved system for changing a battery of a
ground transport vehicle, in particular a heavy-duty automated guided vehicle for

30  ISO-containers, having storage areas for batteries, having at least one ground transport
vehicle with a receiving area for a replaceable battery and having at leasf one loading
and unloading device for transporting the batteries between the storage areas and the
receiving area of a transport vehicle standing on a changing area, is achieved in that

centring elements are assigned to the storage area or to the receiving area in such a



+This object is achieved by nmeans of a systemfor changing a battery of a
ground 25 transport vehicle having thg features of claim 1. Advantageous
enbodi ments of the invention are described in the subordinate clains 2 to
17. In accordance with the invention, an inproved system for changing a

battery of a und _transport . vehicle, in particular a heavy-duty automated
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repl aceabl e battery and having at |east one | oadi ng and unl oadi ng device
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area isn swecéiving adedd\stdri@d artd) ehdrdrispory velsicleor e shelfrualtad doseerle@ id e storage
area or the receiving area in response to the | oading novenment of the
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di snounting are nade easier. A particular advantage is that in relation to
the battery change and the orientation of the battery with respect to the
5r ecei vi nip apatcwar]sidaageearsembotiigertt pansiar is waleithdtehobatieheisshel f unit is

designed in a, passjve ner and an ani pulatio venents start fromthe
di stri but Ogﬁe‘élg’rﬁu(?"é.wqgﬁﬂglt lb%%eﬂﬁwmrﬂnb@%gﬁ ; [oFa&% a16% ovi si on
is made t&ahe tRgivial dred by (R 16RLiNEshd thiSiiEkl feWRY Tthré_qﬂtattérz' igﬁﬁretfﬁresusr)ended
in and unhooked fromthe storage area 10or the receiving area by the

| oadi ng a98dy tmhasdli- ng devi ce. The battery is therefore easy to handle. As a

constructional |y advant ageous enbodi nent provision is nade that support
el enents are disposed on the battery laterally protrudi ng on both sides,

and in thas 4%6is@3@ehally @dvaAideots ehBbdifeRt RodisDRISRAdaNd: duppbie T ecei ving
area support rails are disposed, on which lie the support eFements of a

battery stlementharedisnosed or hedgterylatgrally profendingen bothgidgs.aad imhe batteri es,
t he' riecei yi : 3 st re therefore nmechanically sinple
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the receiving area. The batteries, the receiving area and the storage areas are therefore

mechanically simple and not fitted with moveable parts.

20 A particularly simple attachment of the battery in the storage areas and the transport
vehicle and therefore rapid mounting and dismounting are achieved in that the battery
can move in the lifting and lowering directidn in order for the battery to be suspended
in and unhooked from the storage areas and on the transport vehicle by the loadihg
and unloading device.

25
A simple orientation of the battery is achieved in that the battery is oriented via the
centring elements relative to the storage area or to the receiving area in response to the

lowering movement of the loading and unloading device.

30 In view of the heavy weight of the battery, the centring is facilitated in that the
loading and unloading device is formed in such a way that the battery can move
horizontally to facilitate centring during the lowering movement of the loading and

unloading device and when the centring elements are in engagement.



.vehi‘cl e and therefore rapid nounting and di snounting are achieved in that
the battery can nove in the lifting and lowering direction in order for the
battery to be suspended in and unhookéd from the storage areas and on the
transport vehicle by the | oading and unl oadi ng device. 25 A sinple

orientati of the battery i chi eved | t the battery is oriented via
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30l n view of the heavy weight of the battery, the Centring is facilitated
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to thg nupbrhsQfbyBBt&Iuest aibiEig. St orage areas, the technical outlay and
manuf acturi ng costs of the system as a whol e can be reduced. Furthernore,

the reliability of the systemis 10i ncreased by the reduced conplexity.
Traction bhatteri known in the .pri art -have a cl ea ower .wei ght and
di nensi onirafh%lht’?%ﬁegeﬁgm‘g} l%ti‘eﬁﬂgﬁﬂ'?é?‘@ ar‘éffdig’rel%'e'f WF"gF’L%EJ-@@FWB‘bSer ation of
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batteries is_arranged specifical Itg for 15handling and storing the |arge
battery dinetesrabrd sysemionehanging tae yehigle pateriesTharranged ép%ﬁl@@gﬁgﬂ)rhg station
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st or age aba@sy cHanginigissation petrhits :aprn@idngtomiadd @placanehof batepsahad wi t hout

much pl anni ng i nto exi stti % i nfrastructures and the design freedom duri ng
T
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friendly @B&fRddeeRl it Hfs way the changing station can be integrated without much

planning into existing infrastructures and the design freedom during planing is
20  increased. The rapid battery change permits environmentally friendly operation of the

_transport vehicles without a notable reduction in capacity.

In terms 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

25  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, [SO-
containers weigh 20 t to 80 t. Transport of [SO-containers is preferred. 1SO-
containers are understood generally to be large standardised containers having
standardised receiving points or corners for load receiving means. A heavy-duty

30  transport vehicle which travels empty or transports an empty ISO-container or swap
container is also to be understood in this way, as long as this vehicle can transport a
‘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 mixed operation, i.e. transport not only



‘transport vehicles w thout a notable reduction in capacity. In terms of the
i nvention a heavy-duty transport vehicle is understood to be a vehicle

whi ch can transport a payl oad of at | €ast 15 t, preferably at |east 20 t.
Loads for the 25heavy-duty transport vehicles include | SO containers and

swap containers.. Laden swap contai ners can nerally weigh up to about 16
t. In thea(%&%?%alé‘?%ﬁoé,SWF%GEI&‘@HF%?’H&?‘@O ﬁgﬁeb’r?%gﬁs gt""@) Sgpityailerpy g'ﬁgbort of
| SO cont ajrfigdr$, thaSleR! Béa®Y 086ds VeRf2I&UH AR IR € understood generally to be
| ar ge st andar di sed containers havi ng standardi sed receiving points or

corners for |oad receiving neans. A heavy-duty 30 transport vehicle which

travel s e ransports an enpt .SO-cont ai ner or swap .container is
also to bg%yne&g% 8#%“30 P ﬁ'fesc}\%%ggg gtgh?lbﬁadl %Pstmfaﬁﬁ'sco\%‘ﬂ?@lv@ﬂbﬁﬁ transport a
payl ol Ohutéale@ashiclkh. The PARIEERBIgY cad tak€ phice d0arly- tithd reGARIIAL 8PtHee the case
that such heavy-duty transport vehicles operate in a m xed operation, i.e.
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| oads Sucﬁeaﬁ%aﬁﬁm trailers, swap trailers, trailers, heavy goods vehicles
or tractor trucks. By neans of automation, the changing station can
optimally cooperate with the 5automated vehicles. The battery change can

t ake pl ac tinme regardless of the availabjlity of personnel. In this
way the s@é‘iaﬁ?ﬂ%@\é% rqi‘é}fct{"rtg"éﬂ?“ﬁ%ﬁefi 7 @ah%%éﬁéghi)@akem%ﬁ the battere .
handl jgng e of AT A ' JEANSIRS enment of the
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el ect ri catlegtrisdlyaroatastbdomtasiasically etht ytocrgetaaes edd aatsportvchild.y in the .
storage areas and transport vehicle. Froma constructional point of view it
is particularly advantageous that the | oading and unl oadi ng device has a

support  aFihi ®Eorshctital ikt ofaéw it is PErtis@BAy bl dnbelihd BEEthObadRf the
travel path of the distribution vehicle, is able to travel laterally in and
out in a andunloading device has a support arm for the battery, which, as seen in the direction
15  of'the travel path of the distribution vehicle, is able to travel laterally in and out in a
mounting and dismounting direction of the storage areas and in the direction of a

changing area.

A particularly reliable feature for the operation of the transport vehicles is that the
20  battery is formed as a lead battery and a charging device is provided in the storage

areas and supplies the battery with the optimum quantity of purified water during the

charging procedure.

The system is particularly suitable for handling batteries formed as lead batteries

25  which have a weight of at least 6 t, preferably 8 t to 9 t.

The changing time of the batteries can further be optimised in that the distribution

vehicle operates in automatic mode.

30 A high level of availability of the transport vehicles is achieved in that a plurality of
storage areas are disposed next to each other, the loading and unloading device is
disposed on a distribution vehicle which can travel along the storage areas and along a
travel path and at least one changing area for the transport vehicle is disposed

adjoining the travel path. By this combination of a plurality of storage areas for



-mounting and di smounting direction of the storage areas and in the
direction of a changing area. A particularly reliable feature for the
operation of the transport vehicles i & that the 20 battery is forned as a
| ead battery and a charging device is provided in the storage areas and
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area for tRiqrdisselsiyetied s’ veliclss s fhe digtrkution MelHglednertimalbeuitgdt h. By
this conbj I f i - r . nd
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| east onemdinstthatithe fransport helukles fgravailanis fionsse fig lodgerbatteries to be

repl aced between the transport vehicles and the storage areas it is

possi ble to ensure that the changing of the batteries of the transport

vehi clees RrspsRedsingWetsidnyofaRE bithey bhdiBirf syBRhr id 36hiSfedifen a2 1dasA8RPOT t
vehi cl es does not exceed the tine of non-use which is usual for a
ref uel | i n¢asgipp afagris dispesetl obpeditedli storage preas withmgspeetdo thtteavd! path iobut i on
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are avai | afikeibufion Ueiclt iin theAGRb sed@ aAISRBGofTANMdIfe ¥RESI on of the battery
changi ng systemis achieved when at |east one changing area is disposed

opposite the storage areas with respect to the travel path of the
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changi ng iankest lei§Ant charpeng paa isidispoasd ydjsipagahs awvelgatheindiaoan of t he
battery changi ng zﬁlstem is achieved in that at |east or}e changing area is

di sposed SUBINHENG Herags avat b brttsnchangiag sustem As thsreigre fompeddngr age

areas. TherPalitheidhnchANOWAGeSystemis therefore formed in a very slim
manner as a whole. 20 In order to increase the nounting and di snounti ng

capacity of the battery changi ng system an extrenely w de range of
arrangements for.the changing areas. with.respect to. the stoyrage areas and
di fferk_fq)eg?[%r?ﬁ%g? g‘%‘f“%l??t’?‘?‘ﬂ%f‘ﬁ&ﬂ&égmoé’%%g f%’aﬁlﬁ%ﬁﬂ%ggﬁt%?’é‘ % than one
changi ng g&em, aRBxteéndly Wdéiﬁ':ﬂﬁe Bhiredh gk efibs FHABE BhARRRSIrER WiltereSpLe age areas
inrelation to the travel path and/or is disposed adjoining the travel path
and as to the storage areas and different numbers of distribution vehicles is also possible.

More than one changing area can be provided, which is disposed opposite the storage

areas in relation to the travel path and/or is disposed adjoining the travel path and as

25  an extension of the storage areas.

A further improvement in the use of space is achieved in that the storage areas are
formed in a shelf unit with a plurality of levels arranged one above the other and the
distribution vehicle is formed as a shelf unit serving apparatus.

30
Furthermore, as a preferred variation, provision is made that sensors are disposed in
the region of the changing areas, with which the position of the transport vehicle
relative to the loading and unloading device can be determined and the orientation of

the loading and unloading device with respect to the transport vehicle on the changing



-25an extension of the storage areas. A further inprovenent in the use of
space is achieved in that the storage.,areas are forned in a shelf unit with
a plurality of levels arranged one abdve the other and the distribution
vehicle is formed-as a shelf unit serving apparatus. 30 Furthernore, as a

preferred riation IOV, Sk 0N. J t hat . sensor re disposed in the
regi on ofar%‘( %Anc eacr?élieﬁ%dzﬂlglat caid %ﬁ%&%‘ﬁu{lﬁdep%&qnﬁsféﬁe %?nspﬂ Vf:ﬁlﬁlr?s port
vehi cl e riglisheresort endubl theetle beeBtorof thabhigy JRMbE CerftAfl Blem@aisgs M ned and
the orientation of the | oading and unl oadi ng device with respect to the

t r anspor tefstiddrleady t he changing 7 area can be corrected with the aid of
the determ ned position of the transport vehicle. It is therefore ensured
that the orientation of the battery via the centring elenents is effected
reliabdl y. TiETineertionewilliberexplaidedlie geeaer detai deteinadiee aithrefdainaé to d&xer ei naf t er
with reference_ to an exenpljfied enbodinent illustrated in a drawing in

whi ch: Fi g6 ‘ﬁegﬁ’a&ié‘%glegﬂéfh‘swté@\}%gréwé‘%Wéﬁl?lF]b'r changing a battery of an
aut omat ed gui ded ground transport vehicle for containers, 10 Figure 2 shows
a perspective view of Figure 1, Figure 3 shows a front view of the shelf
uni t of Frigured showsBRlguviewdfabystemdosclaagingevbattbryFofguraatdnatéd guided 5 shows
a side view o t Fi gure 3 \\%Mglh the distribution vehicle in a different

posi ti on,&?2 éﬂ’rsgo%vgl?'}fi OLCWEP B ct i ve view of the distribution vehicle,
Fi gurige 7 shows an enlarged view of a section of Figure 3 fromthe region of

the distribution vehicle and
Figure 2 shows a perspective view of Figure 1,

-Figure 3 shows a front view of the shelf unit of Figure 1,
15  Figure 4 shows a side view of Figure 3,

Figure 5 shows a side view of Fi gure 3 with the distribution vehicle in a different

position,
20  Figure 6 shows a perspective view of the distribution vehicle,

Figure 7 shows an enlarged view of a section of Figure 3 from the region of the

distribution vehicle and
25  Figure 8 shows a side view of a transport vehicle in accordance with Figure 3.

Figure 1 illustrates a plan view of a system for changing a battery 1 of an automated
guided ground transport vehicle 2 for containers, preferably ISO-containers. The
transport vehicle 2 uses the battery 1, which is preferably formed as a lead battery, as
30  apower source for its consumers and drives, not shown. The battery 1 has a weight
of about 6 to 10 t, preferably 8 to 9 t, and permits operation of the transport vehicle 1
for about 6 to 8 hours. The battery 1 drives an electric motor, not shown, which in
turn drives a hydraulic pump which acts upon the single-wheel travel drives of the

transport vehicle 2, the lifting drive for a lifting platform 3 of the transport vehicle 2



-25Figure 8 shows a side view of a transport vehicle in accordance with
Figure 3. Figure 1 illustrates a plan _view of a systemfor changing a
battery 1 of an autonated gui ded grour%d transport vehicle 2 for containers,
preferably |1 SO containers. The transport vehicle 2 uses the battery 1,

whi ch i f d I h 3 f [
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10 t, preélestabhydrulictrdret drivi)driRardfispsrt OEREBLI AR akb YelfermidiawsRatt vehicle 1
for about 6 to hours. The batterﬁ 1 drives an electric notor, not shown,
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whi ch i n liiting piptiopas for Hedroatainess. plipcamtaingss arettbern gsh down dirssthprethgheel
travel drt'g%%?()quveﬁip@ ZtJrQHéga{i&lﬁmP'jeC%)ethé‘eof he lifting drive for a lifting
0 e

platform the transport vehic and any further consuners. An
electric travel drive may al so be used instead of the electro-hydraulic
travel drjve. The transport vehicle 2 can also be formed without a lifting

pl atform aldéi“otnﬁ_% ﬂéﬁ)tF&“éP‘ﬂ?eP"éhid‘?ﬁefh@éﬁ%tﬁ‘inrf@%‘“épéaldF?@‘r‘P%’@P VEBIR Yi rect Iy on
the transpprd pl\ﬂﬁlﬁ!tf!l)iestgragé ﬁrreEEeS Y$tHaftbies! 1 ﬁrﬁesh%?utgh?if ymegns.l(ﬂ' gRddi tion to

the transport vehicle 2, the systemconsists o ribution vehicle 4
and a pl udistribtijorofehgtlo #dlypalarostdiséhafged batteties i @s ubloadedafreinghé unit 6. By
means of the distr.i bétion vehi cl.e 4. the al nost di sg]%.rgedn tteries 1 are
unl oaded F#BRYT KeMiPle 245 SEFHIegRfl SptlodnQn 3 MQTRSP AtFanf e SRt ©n a st or age
area ) of AhbtfierS biRdrbedBltierP1 islBe\APpied frofhRsteRY e BRlatsedMthd sHebf drkedtosuppl i ed

froma storage area 5 of the shelf unit 6 to the transport vehicle 2 by the
di st ri butthefrapsperteiekicle 2 pp the distsibpigpeshécle Ae Far this puspesedhe dishibutien4 has a

bt tory. 1My ABRER RGP R P ST el ik TObRE raRART o

enbodi menthe datpdryinah ithieymednes bos agRliAR®BE. 5 are di sposed linearly next to
each other and disposed on a plurality of |levels 6a one above the other in
the shelf unit 6. In a corresponding manner, the shelf unit 6 has a

rect ul gr ' i f s 6¢c. Along
one. ot e QB Rt AT e Bl A o gy DB BT Pt on
vehi cl e 4linchtlg nextav ehclpathér Sdaligosakdrenpmrddy nf kvslk Gaiogltbdvertke other
correspondi to.the linear formation of fhe elf unit 6. Arail 8ais let
into the Prtg%rﬂf}e?fdglﬂtr?-gfnsao@{%?o H@W?‘H\?élthﬁé‘ﬁip l'c%ﬁa%aeree‘ias%@_ BEsi |y by
ot her vehyigfa88 witho Wit id Wb 28 t¥68RhE FRed6t.r ﬁ%’(ﬁllg%_ng'@)f E% t?vr(])rl_éhé silgé’s and can

thus reach all the storage areas 5 of the shelf unit 6 its | oading and
unl oadi ngbtiesténsls araval patte 8 fenthe disgfbusios ivehicleuhi Thesteavel pajh Spbmrextangds 25 |t

oo bl mgss e 8 Lo Ae, LSBT B it 2
are di spogegitd@stralel RECHsOtHathedRkY fafh 8 cii BYtdsdel\easilyaR; other

vehicles. The distribution vehicle 4 travels on this rail 8a and can thus reach all the

storage areas 5 of the shelf unit 6 with its loading and unloading device 7 in the

manner of a shelf unit serving apparatus.

25
It is fundamentally also possible to form the distribution vehicle 4 in such a way that
it operates only on one level 6a and therefore the storage areas 5 are disposed next to

each other only on a single level 6a.

30  In the present exemplified embodiment a first distribution vehicle 4a and a second
distribution vehicle 4b are provided in order, on the one hand, to increase the
mounting and dismounting capacity of the system and, on the other hand, to retain the
availability of the system in the event of a failure of one of the two distribution

vehicles 4a, 4b by means of redundancy. In the unlikely event that both distribution



.30In the present exenplified enbodinent a first distribution vehicle 4a and
a second distribution vehicle 4b are %rovi ded in order, on the one hand, to
i ncrease the mounting and di snounting’capacity of the system and, on the
other hand, to retain the availability of the systemin the event of a

failure of ,one of et i.strihbution vehicles.4a, 4 neans o _
redundanc‘fhl‘fqﬁs Lﬁ’lég Eﬂ]’ia\lﬁ?@‘ﬁe%cpﬁw THRRH e‘é‘?%é‘fl? F%h?l}l%gﬁxe @S\%F‘&‘i es 4a, 4b
- fail, a foekbbitdlestirdagbehoigednaraampl € vehicle can enter the systemand the
batteries 1 can be changed nanually. Furthernore,-Figure 1 shows that

changi ng areas 10 are provided adjoining the travel 5path 8, on which

changi ng r- cll . Lehe 2 for, the changi f the
bt or y 1 rgar e, ERRREH blid SRR 464 T S Bted W0 B Pl e
t hey ty avgdth 8U60which@ahdging Srebd@regpersiige Rgnodashikls 2 Tdiehe famging®far eas 10
adjoin the travel path 8 sqg that the |oading and unl oadi ng device 7 of the
di st ri but 18R2Y&Hilga deparkedy Sk thestransperh yelyghes & age driverlesse Hisy trayeh he
transport W i ati : r . t he
ot ohannrasafyfo YEAnARERe wbal B0 AThE b irke ek 1B uBloin 1 BREMAM 10,
shel f uni § s@thaithe loadarspulrinlealimgdeyi@ Gefdhe disgitomion lvehities 48, 4bhamngi ng ar ea

10a i iented,in thi ith its | | tudj nal di ti T Il el
with the TeBrLme Gatens! Beeisiio dhe wansport nehidledt rALSReR Mhrolafigndd theciAVeRbl y
means] ¢t hagatk BEthe &irdt cBangg 4708 104 Rididdoutd ogi]‘?@{thﬁls%ré]gei deRlSE LSRN ed in

parallel with the longitudinal direction e transport vehicle 2 15and
t he | ongiwitd.nEhe exnsporivehick Zftandieg emtierfirstihangng Tree 19e coorientddaingi ng ar ea

10b on thg.o hand adj oi ns e end.f.ace 6¢c, of,t.he shelf unit 6 apd on the
ot her hantgusaC j%}vﬁg lttshoeﬂgtlt}1 l\?élf Ellfffacflﬂngf 1nlpﬁra®ﬁ] @‘%E@Oa ! ,m#ﬁéte?%% udi nal

di r ect i onoffth@&helfehit 6.aTBiP didvitwERingdaas that the@hil 8AbLtheisgabtioAldelticldy par al | el
20w th the | ongitudi nal extension R of the shelf unit 6 when the transport
vehi cl e 25iaso9risagd iy pyallelnetsbe dongitdinabdirestian deofthetransport aehiclegh to t he

seco afh?ﬁgh?g’ngf%“*ﬂ%téaﬁﬁnqi 85&%311'&1%9& é;.ehi cle 4 can be forned in such a

way t ading a oadi ng devi ce can travel out in only one
direction since the storage areas 5 of the shelf unit 6 and the second

changing area 10p lie on the sanmp side of the distribution 25vehicle 4. In
relation f}be %eﬁ%n‘f)?}}aggln&ﬁé??g]i%é)“é_ %Snig%\",d axﬂﬂﬁl%t icad f%ﬁé&ﬁ?fl& SX‘HE st or age
areas 5 iyhif €hdd biPtheldthdr Mendlh§bink o LR ¥4RIRC I ifts cdsBG1sbo@di ng and

unl oading device 7 is formed i'n a correspondi ng manner such that it can
travel i nloagithdomel directiymt hhofthddsnsporiovaiede 2 s treend@igskentiably vapathléelt he

bat t %OI esw1jfh ﬂa‘érlhr?gmtd?n%l %Qt%rlilg(in{l Rt rtl?écs(?lcei:ﬁru%it 6 when the transport vehicle 2 is
standing on the second changing area 10b. In relation to the second changing area
10b the distribution vehicle 4 can be formed in such a way that the loading and
unlbading device 7 can travel out in only one direction since the storage areas 5 of the
shelf unit 6 and the second changing area 10b lie on the same side of the distribution

25 vehicle 4.

. In relation to the first changing area 10a, which lies opposite the storage areas 5 in
relation to the distribution vehicle 4, the loading and unloading device 7 is formed in a
corresponding manner such that it can travel in and out to both sides in order to be

30  able to handle the batteries 1 during the changing procedure.

The distribution vehicles 4 operate in automatic mode in precisely the same way as
the automated guided vehicles 2 operate in the automatic mode. In a corresponding

manner, the whole changing zone 12 which the system includes is surrounded by a



The ‘di stribution vehicles 4 operate in autonmatic nbde in precisely the sane
way as the autonmated gui ded vehicles P?_Q]operate in the automatic node. In a
correspondi ng manner, the whol e changing zone 12 which the system i ncl udes
is surrounded by a 10 boundary 11, which can be fornmed as a fence or wall,

| n order {gBLEVANL LAYl RO AEd Baess ANl epalabs LakulaReisons. |0
order to permt the transport vehi cl'és to travel 1nto e changi'ng zone

12 surrouqnded ahy thidiefolotidkddmérsbs. | driérad peaii€ thel tankSorpvadvdiekeditd n t he

boundary 11 as an extension of the first changing area_10a, a second b5gate
11 b is pFreel mitheshapgnggensdld sprrounded byrthe ppundary hl.¢ffishgate bkegisd changi ng
area 10b, dich. 0 j € ! I thereby to
ol Low & (TSNS nPRE SPuBREPL PRE, BOth iR SAne S KRk i Ob BB T B et
11lc i $ prgwe tEdisiprovadetkin thobdendabl Bl dsmant exdancion@f theedekoraichiahging lassagi ng zone

12 for maj ntenance purposes or. in the eve of change-oyer to manual
oper at i on! (b VIR &ftesAEhORIARD S @P@gla&w%f 1n.0r§%ﬂtﬂer 'gm%wva%, t he

above- dest?msp&@vaﬁa?z @%ﬁgﬂﬁ%&ﬁ@%ﬁ@ﬁﬁ rel e{‘thrirlarggﬂgﬁca?ﬁrgotv cdngate 1lc.

i
The changi ng areas 10a are connected via correspon Irst and
second chadgi tedetabbeteltrapeltdrsvalBan the3thathging hend 13 & nemdesmcondrpgssse | | a and

11b. The changin ravel paths 13a 3b are 0 ,st rai.ght.,.15] di tion,

sensor o et grseabe Y opREbTE o7 Bhmuf theBEn 2 R a5 MR iR BB o e
to fipy t hg faasduldrofe @botd@estribetsarlift ek Tt ZaveBindhtogh i thire gheadi ng and
unl oadi ng device. Wth the aid of the determ ned position the orientation

of the | obldi ridieahanging ergas Hep. 4ol preconseatereyia correspending dippepgpicanedl y. 20 A

h ¢ . . ) onof th
boundar y SE ENg wafAGRLE TR DRIR: A BEKARE D 1 TPERS IETAEL 1
4, in whitgdvebpithel3£338 aealsderaggit. down and pi cked up by the distribution

vehicle 4 in order for themto be nmaintained, replaced or repaired there.
25 Figure 1 shows one of many possi bl e enbodi nents of a system for changi ng

a batjser yIn]adgftioﬂ, {dn Plﬂar ro¥iBl m fhe %egiéc))ri of.t‘ tﬁg fcgﬂ%ﬁ?ﬂ&%{ ll(%, ra Ressi bl e,

apart fromthe single- e enbodi nent uni , also to provide
a two- | i ne fenthegbsieon ofiihe traasportxeahiclp2rdlatdvef torthd loedidg shd iblotdiog vehicl e 4

| yi t her ebet L i ng. .10 I d th h i ded at
b ond. T on BhheGhY BEPR EHLIBH PENEOR ST HE OL TEIPARREAI S 6. The

first or @g@gyﬂ?mgﬂgn@roﬁ@ct@@apprggga@@ul d also be omtted in the
descri bed enbodinent. In the case of a two-line enbodi mrent of the shelf

unit two travel paths 8 for two distribution vehicles 4 could al so be
proviged. , Thi s u t hen co rable. .with,doubling t bove- descri bed
syst eér:‘% Wi /t\;gypoean‘;,\v@)c%_rk%mg e %angg%%aa golabnegp rﬁ‘r’l«g\ga Eb%l.e e#%e %&nd)r}iﬁleg%o% a‘B’ossi bl e,
i n addi ti pnartdamisdadjsiat@ithgel paal 8lof Batdistribution vehicle 4, in which batteries 1

can be set down and picked up by the distribution vehicle 4 in order for them to be

maintained, replaced or repaired there.

25  Figure 1 shows one of many possible embodiments of a system for changing a battery
1 of a transport vehicle 2. It is fundamentally also possible, apart from the single-line
embodiment of the shelf unit 6, also to provide a two-line embodiment with a travel
path 8 for the distribution vehicle 4 lying therebetween. The changing areas 10 would
then each be provided at the end face on one or both ends of the rows of the shelf

30  units 6. The first or second changing area 10a, 10b could also be omitted in the

“described embodiment. In the case of a two-line embodiment of the shelf unit two
travel paths 8 for two distribution vehicles 4 could also be provided. This would then
be comparable with doubling the above-described system with only the second

changing area 10b. It would also be possible, in addition to the changing travel paths :



+13a, 13b, to allow the normal travel lanes for the transport vehicles 2 to
extend in parallel during the cargo hﬁgdl i ng operation so that the

transport vehicles 2 enter in the man of a lateral parking procedure in
order to travel into the changing areas 10. In this enbodinment a plurality

of changi eas 10 uld t ed one. 5 i nd.the other along the
travel pa 3§lf g? ﬂ%w Ié(frﬁagﬁ?\'eﬁ r@%ﬁqré]? tr?flSpgégl? gle 9%?18’(7\? "per specti ve
view of ap&hed] duting theﬁsaygotﬁhnahﬁlg %drht%tdoQHat\tEé'ltrﬁﬂs@oﬁ velidled 2tehRRASPOr t

vehi cl e 2 standi ng in front of in a changing area 10. The shelf unit 6

i s conveniegranerofsy latera darking @F0§Qdé'é¢ incqgentte greveldntodhelchaging ageasd0x st or age

areas 5 t Ievel 6a one above

t he ot herﬁfﬁfﬁ e&tﬁﬁﬁ? uﬁ%ﬁlngﬁﬁy%)ggle@{cﬁr? gljféseﬁjsq& élgﬁlgééleb 68‘(’:“36 Or° 36 batteries
1. Thé i nsbhindihalotirk aloag ehetiveb pdih Bayeths distiintge chizkst. but COI’ISI st
essentially of two lateral, nutually spaced and opposing carrier rails 5a

whi ch, as seen in the vertical direction, are attached to the steel

CoNStT Uct kil sHolR aRlplect o%hlsgaﬂlyu ahae dibepidil &l 46ag0 st or age

area 5. 15These carrier s a serve to receive erres mhlch
cor r espontfansgory veizvie mehmmrﬁcwt of it inle shgresd Sappdr Thedhelfemits isa. As seen

in plan vie t he. . batter rect angul ar and the. support elenents la are
di sposed WY f"‘?‘féontagﬁ?’('ﬂﬁlgc%jf ast%%eed(gp?é@g Qg a’f‘ﬁéasle(ﬁ‘lélxs?t@'g%e BFaghee R tery 1
and egch LRy ePandANALR sﬁ@ﬁtaﬁlt Y eRROnE WBRN AROYfher. | Thd 1M RHIEN Of the
carrier rails 5a, centring elenents are al so provided which, as the battery

1is | omethe@fqrﬂpﬁfetsrﬁéora@esme¢ for @6 batieriggd - afheandividupk Homge ety § haveof the
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down in acarférabily 8 Whizhess s%&iﬁltﬁ@%ﬁtﬂcﬁl&ﬁﬂ:cﬁ&ﬂ%ﬁdatta@hém thd Qe@ge areas 5 by
the 25distributjon vehicle The centring el enments, not shown, are

cor r esponefnsgrsHionof thephel Uﬁlﬁé shghthe pboyre the megsleef epsh swssgeiarcahe 17 fting and
| OURrisNg PhdsE el shREVAH Iebive fhe ﬂaﬂeﬁ«gsﬁ{a ShRhBHGIRadL RN, 2

respective bore iI's provi centra suppor t

centring @inmf&ntrsaﬁhyeleﬁi(gnabdip@smemtﬂdnm]al.y oriented pins which taper
conically upwards starting fromthe carrier rail 5a. Furthernore, it is
t hus 30 possible by neans of the set-down novenent effected within the

storage ag@gen lﬁgtaaw&wq%ta&e}pmmmﬁ Mlﬁldtmég pxsnﬂele%é?ﬁé Hé}@' ly via

el enents di sposed externally on the baftery addltlona y to connect
it to a sdippisyd in the régonsanfttionedtrners gﬂmpllqngmdqsmf thid leadteryat emd eachdavept i num
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elements are also provided which, as the battery 1 is lowered into the respective
storage area 5, effect centring of the support elements 1a in relation to the storage area
during lowering of the battery 1 of the carrier rails 5a /sic] . The battery can therefore
be set down in a relatively precisely positioned manner in the storage areas 5 by the

25  distribution vehicle 4. The centring elements, not shown, are correspondingly formed
in the manner of a hopper as seen in the lifting and lowering direction of the battery 1.
In a preferred embodiment, a respective bore is provided centrally in the support
elements 1a and the centring elements are formed as vertically oriented pins which
taper conically upwards starting from the carrier rail 5a. Furthermore, it is thus

30  possible by means of the set-down movement effected within the storage area 5.
automatically to contact the battery 1 electrically via elements disposed externally on
the battery 1 and addit.ionally‘to connect it to a supply line for automatic -éupply of -
puﬁﬁed water in an optimum quantity and to an air connection in order to circulate

the battery fluid during the charging procedure. Furthermore, the connecting and



.12 contact elenments are forned in such a way that they offer an additional
tol erance conpensation in all m)vemeni directions. The connecting and
contact elements are not shown in thel%helf unit 6 for the sake of
simplicity. The sane al so applies for the whole power supply for the actual

charging procedure of the battery 1. 5 The distribution vehicle 4 can
travel al g"r?é“? ﬁfélemfeP%r‘?fe F"Sﬂlagél? ﬁﬁ%ébw%‘thf‘ﬂge%ﬂé?rfa ltloélalatf’[}ﬁ‘ﬂmﬁ s travel
path 8 angbripedsitiinlin @8 rh@lement Sirddidnd. MESdonR&dtiheBind EhRadli chdrhddidiideOn Vvehicl e
4 formed as a shelf unit serving apparatus usually has two nmutual |y spaced

vertical meishewnén theshelfunihfrien the gaksfoflsimenlicityodtis samealso applidsdothtt eries 1
inthis c e ts. Liftin ahl e 7a of the |oading and
unl oadi ng&g@sipégees@w{brr gﬁ\}eaicmdarglﬁaéglp %é’roncae(shtlrg%ﬁhe\?bea?tﬁyg]al ly inalifting

and | dwering direction S. Since the transport vehicle 2 can travel along
the rail 8a and_ the lifting table 7a along the masts 4c, each storage area

5 within TRedigEbption yehiclg 4can taeel algnedhe freet 1oy side 6ok thejshelf unit 6vehi cl e 4.
15 Furt he b darl r i i sk.ribut.ion vehicle 4
o adi v agng fs whtel iy SR e HARLAANE DS ThEGRHRMLEN (el Do

gui de r ai Yehddle diormiedeastasshelf unit sgraingl dpphratis tusudllyehas aivd naually spheedt r avel path

8 and is attached to th hel.f unit 6 in,a canti] evered nner. The
di ot i but TSteq drts e for tos baadmgGhheayy lgpdss s&h 35 $he-hajisries bimihiscashons t he

transpor thtRBiLwRicR mMisGifiAS tdlk TG BHE bWkl uﬁfoaﬁﬂgl&tevi%é 7tgpnes. To this
- i's added the weight of the container to be tgransporte , hot shown, so that

in the | adetel slong theihastsd yirticallyrie g lifongdrsliowesing dinestion STHEn¢a thaspor t

vehicl e i.s.conventionally designed.wth four wheels_2a with tyres, which
are dri vgtrrlén\sﬂ)%gﬁgl?lfg:l A5 tﬁr&xelh %ﬂggtﬁf: f%y\%aranélltg?:[lft}n@égblag f gleng ﬂf‘ﬁ)‘?’ggﬁom. | t
can be sefy)eidiatorafardat tvathin theishieldufid 6%eA bOapRVAheN BYitd @stibaisn 2d bet ween
the front and the rear wheels 2a of the transport vehicle 2. Furthernore,

Figure 2 whiplg4that two |ifti ng platfornms 3, which are di sposed one behind
the ofsher as seen in the longitudinal direction T of the transport vehicle
2, are disposed on the vehicle franme 2b, which lifting platforns can 30each
recei ve aFithefmote, it dné¢ledrfeom Giguro?l tak therdistbmivnavehitld @i adddfvnailyjer or a 45
foot contai.ner. For thgﬁ{/&ﬁgi ving or transfer procedure the liftin :

. | ng
pl at f or mes'3%r & RENPCE ERA RHPF BraMAss i 1 @uRier Eviderabish vishisstends in
i ndi vi dughde )i HGRENAE RS @Nn e ARNPAH REMd SORERALER the H21f unit 6 in a

cantilevered manner. The distribution vehicle 4 has electrical drives.

20 |
Figure 2 also shows the transport vehicle 2 which has an unladen weight of abbut 35
tonnes. To this is added the weight of the container to be transported, not shown, so
that in the laden state the weight comes.to about 85 tonnes. The transport vehicle 2 is
conventionally designed with four wheels 2a with tyres, which are driven via

25  individual hydraulic or clectricai dri-ves, not shown. It can be seen that the battery 1 is
disposed below a vehicle frame 2d between the front and the rear wheels 2a of the
transport vehicle 2. Furthermore, Figure 2 shows that two lifting platforms 3, which
are disposed one behind the other as seen in the longitudinal direction T of the
transport vehicle 2, are disposed on the vehicle frame 2b, which lifting platforms can

30  each receive a 20 foot container or jointly receive a 40 foot container or a 45 foot
container. For the receiving or transfer procedure the lifting platforms 3 are then |
conventionally lifted or lowered together or individually depending on the container

concerned.



-Figure 3 shows a view of the front Iong side 6b of the shelf unit 6
according to Figure 2. This view showi particularly well the cuboidal shape
of the storage areas 5 which are disp $ed in rows and col ums in order to
receive batteries 1, which are essentially also cuboidal, for the charging

procedur e and erefore far type of . .inte i af e .5st or age. . depicted in
Fi gure 2, Flcgglr'er% Q}OWrsaﬁ Ylgwggt}éf?féo%ﬁ)% s ?frtggg}ilf’?é‘frﬂ}iﬁ‘émé(ﬁ%“gﬁ&ﬂﬁ ext end
essent i al 2y Thigid@BicWs partddidarBXk el thefduBbMdhiNBapd §Be Sordde@rsl 3MvAgsn area 5 :
slightly in the direction of the inside of the storage area 5. These
carrier r#eldispasedrip ronhanderlimpoinordergp seaciveihatteries ¥, ovhicthare sspoplaalty el enent s
| a of the g t ' heref or e .suspended i.nsi de the
st orage a?lgééﬁ@l.idﬁﬁfloéthte&g%gg% };arﬁéggﬁen%lﬁttﬁfsgr% gorﬁéx%%gfgS%gPBﬁh%tet he sinple
aut onel i cstoragpl Ardepiogd inEupd 2,Rgrriv rdiRSakaé pekvided id eddbrstdrige &Ba5gi ng
procedure. Wthin the distribution vehicle 4 the batter%/ i s not suspended
8]

on its su¥pendegirsendatnparizontalytandestendifiom thesidsagbtheistasteaarea §i f ti ng
table 7a. siightl9 L8l éﬁ%g%oﬁaﬁgpg{gﬁﬁr&f the sg&ggp%egg.u ed ﬁ%&{rﬁi@?ﬁ%ﬁg in the

storage ar€eas 5 an nount e snount e nsport
vehi cl e 2a témginupiig supgort alpifare Tar the seppottrderaénto Uid of the dadrieg,1. aheseen in t he

t | diyecti the di stribut] hicle 4, t ith respect
thor et o1 HEERe! ROFEIRG SR RO A FORr EE SorT 1 DOF AT SHBIIED. ar o 7b,
i nt ermedi AbemakEFpotGbRARe gﬂipv@a@érﬁ&ig&upp%a% Bnd ﬁ’ﬂd@ﬁhﬁlﬁﬁé&%f}t}{e BeRd e

tel escopic unit. 20Furtherndre, the dis ution vehicle 4 travels via

runni ng geathe dargine pieecduss.| Wadimthg distrippiodeghigte 4 the batigryosnnethe gui de rai |
8d via fu Al . Flhgure.4 sho a view of ..the d face 6¢
of the sh%'\tsﬁ&trﬁiﬁ{i 18 H&ﬁggsgggé% aﬁlggle%stla%ﬁ Bﬁr%@%ﬁs&#’t%tge Uﬁg\% tffﬁfqei s cl ear

that the Tarliogderhtigdtlife Bxtefy0I cdnfe BboKtad@6r Ambii@edal thekioeszedpastser nate with
steel construction elenents of the shelf unit as seen in the lifting and

| ower i ng 148 @lsgrbenoyniedmrdligreounted indheyiransppis yehisle 2/p liding tgbledanount i ng a
batter j [ r f it heyel s, seen from

bel ogexll.chl)crdn{}ﬁagegéelg}%%&%ﬁpa?%g% Bﬁt@@%ﬁf&ﬁ?ﬁ@gﬁ@iiféﬁ? dtsﬁrlﬁi%\(lg Hé’g@ﬁ%&r t arns 7b
and the itamsversdy atith raspest therear i@ thombenting andishsunighiadection Ehas so t hat

the battery 1 is |lgcated conpletely within the 30storage area 5 and the
i nt ended PHEPE AR ’t"i'fF?in‘?dlnggé‘f"bsr waﬂ“é‘i?@“isgdr%@hm%f“&’der to achi eve

aut omat i CexG&HI 1eB&pRf udihe battery 1 for the charging procedure. Lowering
and lifting within the storage area 5 are effected via the vertical travel
novenent of the |oadi ng and unl oadi ng device 7 along the nasts 4c of the

di strjbution vehicle 4. .. 14 Figure 5 shows a view correspondi to Figure 4
but the I%‘ﬂ‘&eﬁaogn@eﬁlﬁﬁt%%%loﬁd’ eﬂ’@ tRavely Warppning féffaﬁ%é‘{ O%g‘i‘fﬁla’]égg??fl ower ed
- condi ti onis glridled BEMB®Son ﬂl@%uldéafgiil 88 v&frther running gears 4d.

Figure 4 shows a view of the end face 6¢ of the shelf unit in accordance with Figure 2.
From this view it is clear that the carrier rails 5a for the storage of the batteries

25  alternate with steel construction elements of the shelf unit as seen in the lifting and
lowering direction S. In Figure 4, the distribution vehicle 4 is mounting a battery 1 in
a storage area of the second shelf unit level 6a as seen from below. For the set-down
procedure within the shelf unit the support arms 7b and the intermediate arms 7c are
to be extended somewhat further so that the battery 1 is located completely within the

30  storage area 5 and the intended position within the storage area 5 is reached in order
to achieve automatic contacting of the battery 1 for the charging procedure. Lowering
and lifting within the storage area 5 are effected via the vertical travel movement of

the loading and unloading device 7 along the masts 4c of the distribution vehicle 4.



-unl oadi ng device 7 or its lifting table 7a is extended via the support arns
7b, the internediate arns 7c and thenggi de arns 7d, which together forma
tel escopic unit, 5conpletely in the nting and di snounting direction E,
and is therefore |ocated bel ow the battery 1 suspended in the vehicle 2.

The | oadi and .unl oadi ng device. 7 is.then. ljfted in the lifting and

| oweri ng g%%ecﬁ}g’ﬁy@ QF‘S%@“PW@H%&%%%H%@B“{ qftfg?%gm uilllqagmcgher efore
lifted oufieviée 1 fenanahidst BEmpRIPRWere&@itlonY HakthkSn e, thO1dalfhgtan@nsport
vehicle 2 are the supgort rails 2c which correspond essentially to the

carrier rupadingdeicaOpnis Bftinedede ap saaxt@ded viaithe supporttaams 7bsthehi s case
Lhat the gheeit.cal RONLAT g8l uho OO LG o dh Wil LDS Lranspart vehicl e

2 or the nu Separati on €eo akes pta y by the

lifting acsmplewdrinnbe Mouetiindafisth benti@ip et o E ohdve tegdferedocaien t he
battery 1 is then standing on the lifting table 7a and the support elenents
la of thebPayiths Datiery} suspepdaddp dhe Yehinle 2hdhe Igsdinerandamlogding dsviceAds
transport i g LWELL: Y i i ng and

i amount | AL o 1A did lbhhRPaitoh s fobd BERR 4 il R 10 0

devi ce 7 wsrbérkfordbftrhouterf yhelancboring iarthettanspoe vehiclees sinserimispbaal |y to the

masts 4c. |n_.a.special case.it could be the case that the changing area 10
on whi ch YfEelf ?-&Ef's §SEPROS\3HE é? 8/?‘?’  SOTIEFROR ieﬁﬁnrléﬁbaﬁostb%%ﬂewééﬁéef y

0pposi@ € {he stRamta SUPsaRPoRAR3n §1i§9@stelﬂ?§ttﬁeh§eétx(?@aqicgﬁa&ﬁ% Jhoadi ng
device 7 can nove the flat battery 1 directly on the opposite side of the

changi ng batesy 1 withithe franspotirvehisly Zaerthe nsitual separagionithereof tokestlaae t he st or age

area 5, a . hocat i.on. |l ower s nd t.her eby contact the battery 1 and
then | eavgleust&{]%ﬁecag1 St ga?’gbey the ﬁﬁ% vepe mtoﬁémﬁ'?té)[f?l?ebilgm%wl%ﬁéﬂ‘ﬁ% 4 will
‘then convenieh @iebdtigry?bistBsesthkBndai tHRMiftidg 1Bl SANLY sPpoFtatenddi€a 5, then
receive a charged battery 1 and supply it to the waiting transport vehicle

2 whi ch hefdths Batkeay d @ separatsddigr the SRR railsperod teectranspory vehicls 2, thee

di striduty. e i | i1 . ef.. guide.rail,..8h.and.the

I oweriéroai ﬁlfs&%g\é@% zéeﬁg‘?e?%%l? B?gl%gbhr?#ae&(f%g‘ﬁ?%rg&gﬁ% egtﬁ nogélli1 ﬁlﬁ %ﬁté?/rll %fe 71s
parti cul athkyoagiuigdadtunlobdmg deaitieryouraih thelbattendi R@ridated Gsoré o RS1 St S

essentially of 'tquligti ng table 7a, which in this case is forned in a
grid-li kes%ﬁ'ﬁ?fé‘f:a M9 tBeM@Es 460 receive the base Ib of the battery 1. The
lifting table 7a is di sposed between two support arns 7b forned as

| ongi tudi nal carriers. These support arns 7b are suspended on guide arns 7d
vi a furt hlara $paciel ¢aselitapuldarerthe Tase thdn¢hegehiadgingars 1Dcbn which the transport

20  vehicle 2 is standing is disposed precisely opposite to an empty storage area 5 so that
the loading and unloading device 7 can move the flat battery 1 directly on the opposite
side of the changing area 10 in the mounting and dismounting direction E in the
storage area 5, at that location .lowers, and thereby contacts, the battery 1 and then .
leaveé the storage area 5. However, the distribution vehicle 4 will then conventionally

25  move the battery 1 to an empty storage area 5, then receive a charged battery 1 and

supply it to the waiting transport vehicle 2 which has no battery 1.

Figure 6 shows a perspective view of the distribution vehicle 4. In addition to the
upper guide rail 8b and the lower rails 8a, the structure of the loading and unloading
30  device 7 is particularly evident. The loading and unloading device 7 consists
essentially of the lifting table 7a, which in this case is formed in a grid-like manner
~ and serves to receive _the_ base 1b of the battery 1. The lifting table 7a is disposed
between two support arms 7b form.ed as longi'aidinal carriers. These suppoft arms 7b

~ are suspended on guide arms 7d via further intermediate arms 7¢. The guide arms 7d



.15 are fixed in relation to the masts 4c and the internediate arns 7c are
di spl aceabl e along the guide arnms 7d in-the nounting and di snounting
direction E and the support arns 7b ate al so di spl aceabl e on the
internediate arns 7c. The Irftrng tabl e 7a can therefore be extended in a

tel escopic nner e ut of, the contour of tribution
vehi cl e 4% |Eﬁ t?]é)h dﬁ?ﬁt A%?‘Rﬂf&i??ﬁ%ﬂ“&ﬁ Faé%i“FrE? OE'I? tSE 5‘?4 to the left
or right. algﬂft}féeg%idfeeﬂmgﬁﬁr?ﬁ E%gn&ﬁﬁlng'aﬁﬂﬁﬁmduﬂﬂné)algé&ﬁetfﬁﬁr% tht ?lgp i n.the

storage areas or the nounting and di smounting o 1 in the
transport amerﬁbcdrealzo drselaw%ﬂ%@loﬁe integsé¢ditte armO7 & Fhenlgfting tabl¢ Recdroadi ng and
unloadlng n _such a atte can nove

hori zont aj FV ?rﬁ%Sreﬁ{r?Pd?(mea & CF?@éﬁ@a%ﬁf?%RtftegﬁP?ﬁfgt %%Oqt%'ﬁé’}ﬂ?f‘g novenent

of the | ogigiribgtiandeticll aaf itionS@Ming@nd damtbuhigs dﬁ@&loﬂ@rarérmy RItgIRMH S are in
engagenent. This can be achieved in a constructional enbodinent in that a

roller tapnmshits The desired ancymtingand dismionptingef the Pefteies 1iin theesrt@age@reemen
centring eheaRilsunihg ofl admloiRle it hittdaes 1l ARAPIRKRNi@RT fper ef ore

renders po esired §%ont & coimpensat

bat t ery 1thdteforagosditdecentri ng procedure although the battery has such a
high total weight. Alternatively, the horizontal novenent axes of the

| oadi ng and unl oadi ng device 7 can be sw tched powerlessly. 20 In Figure 7

an enjpar f i I evice 7 1is
honn U1 o ke RO Waia AR deEe T R A PRS0 ¢ s
7b ar e allsateghbeam mahé bérizneligiin er,d'ekyo faorlmte'cednngduﬂmg thefléwering abl e 7a.

The |nterned|at ﬁ%ﬁ 7¢ and tq %ﬁ e ar 7dh whi ch tog her with the
support arfE 7y rog 8a‘$%§“dolfn? M5ehthhyhenihe SEUBRE elsments g ¢

di sposed akayssdltat. STRB QAL b@hdEeved 11@5 c&ReAclidha BRbbdifddnPE Basndukover i ng
direction S. Furthernore, in relation to the battery 1, the bracket-1ike

suspens | oiablelisdspesed oa thehlifting seble daand iseelersed whan eetting ckomentsront

parti r rly,. 30Fi WS de view of a transport
vehi cl’e glegﬁx—r"gm ? i enig'flgeme%g and %Eerfﬁﬁ rfn%ffreg?srgﬁ’g ﬁ’fedeflﬁ% hqrizgn {ilﬂ tery 1is
di sposed asipwedionigoventzt ofthe batiey reRkinpligedentraf procaiufeslfioukRethear €a 2b

and is suspended via support rails 2c on the vehicle frane 2b of the
t r anspor t PAERY kassuch a Ingd totghweighp ot liernativedy, the horizoptal mevemenigeyoht al | y and

d t I | to th
space eapt%rc%afgg%;a g%fbaﬁh%‘%fggﬁb@@ c%rl%e@;vﬂt@ﬁ%%‘@e&l igertain level to the

r to permt thi's suspehsion, the battery 1
has, as descri bed above, suspension elenments |a which are cantil evered

Iate ly d lie on the support rails 2¢ of t transport vehicle 2 when
e G0t ¢ Sy e Pt R AR o oF B losra b mnig SHa AR ory 1 i 0

this n’an NAbw thli‘h(ﬂﬂlﬁ&?tovtﬁg hbbw- &é’s@r’?ﬁ’edai:ﬁlﬁggab'lﬁé A€ s rﬁ1 102195 the
battery, a forklift truck or the fting le 7a o e |l oading and
shown, Wthh are directly connected to the lifting table 7a. The 1ntermed1ate arms 7¢
and the guide arms 7d, which together with the support arms 7b form a type of fully
extending telescopic unit, are disposed above the support arms 7b as seen in the lifting

25  and lowering direction S.

Furthermore, in relation to the battery 1, the bracket-like suspension elements 1a

which are cantilevered laterally are shown particularly clearly.

30  Figure 8 shows a scherrlatic side view of a transport vehicle 2. From this it is
particularly clear to see that the battery 1 is disposed between the front and the rear
wheels 2a in a receiving area 2b and is suspended via support rails 2c on the vehicle

~ frame 2b of the transport vehicle 2. The two support rails 2c are oriented horizontally

and spaced apart from each other and are attached at a certain level to the vehicle



-unl oadi ng device 7 can easily travel under the battery 1, it can be lifted
inthe lifting and | owering direction for automatic unl ocking and
decontacting fromthe transport vehi cf® 2 and then be noved out of the
transport vehicle 2 in the nmounting and disnounting direction E. 10 In the

region of .t he,support rails.2c. centring,e n are al sp provided as in
the case %%“F%g'@g?¥?%?”FEPF§ﬁ%5?“&5?8%9E%hﬁggﬁg%@%8ﬁ8ﬁF§gSfﬂ5EF’ceptr|ng
of the suappédsichl @emaits 14 Fhidh sretakil@RrdddateRly 286 ¢e\onBe AppRrtagiic i ng

| owering of the battery 1 into the respective receiving area 2d. Therefore

t he bat t ephthe transpoeehisie Huhan the battery] laisiiy dieopesyting sp 'tipmsB}Yi on in the
t . Lstri i hi.cle 4,. ri enents, now
S ora0e aRpemRY kAR SRR G i BaREBh LI BLSTRR 5, ot

lifting argdidnmfelie tegteel, aeoikilittnak dr g 1b@1hgearwhe 1a of the @oaairlgfaefdr ed IerrbodijnreRt ,
a respective hore is provided centrally in the support elenents la and the
centring ‘é‘}l%“gﬁ‘& ge"é?ee Y GASY g%"fi}élflfl"r'régq’ patteny | gheatbplitied theliftingper in a
coni cal ' - - rt. rai C i nt ended
(1ol do of Manepeanl BAEHER SpabibRtl LRAE oW Phaclfl igffime BBl 0" e
associ at ecchixde¢ £ eng thehdegeo wdsuenfthatmnife@ whinia? irethemandkinggnd n dockl ands
and in iq%ernnqal fra{fi between road and rail. 25 The present invention
has been Y&LaPT _lﬁflﬂpﬁeference to a ground transport vehicle for the
transgortation of containers. In principle, it is possible also to
transport ot her heavy |oads, such as e.g. slabs or coils, in netallurgical
engi neer i lghe sagian ofdhe bunpertirads 2m dentohg elegentsiare alagprovidedrag in theicase of

ol o1 enC Cof MEBIRL raliO 34 FHith LARMRP Hehefls YA Enfind ¥ e &pHAH BRANchus' M €1 ©
la in relation to the receiving area 2d during lowering of the battery 1 into the
respective receiving area 2d. Therefore the battery 1 can be set down in a relatively
15 precise position in the storage area 5 by the distribution vehicle 4. The centring
elements, now shown, are correspondingly formed in a hopper-like manner as seen in
the lifting and lowering direction of the battery 1. In a preferred embodiment, a
respective bore is provided centrally in the support elements 1a and the centring

elements are formed as vertically oriented pins which taper in a conical manner

20  upwards starting from the support rail 2c.

The intended fields of application for the transport vehicles described above and the
associated battery-change systems are ISO-container handling in docklands and in
intermodal traffic between road and rail.

25
The present invention has been described with reference to a ground transport vehicle
for the transportation of 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.
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-7cinternedi ate arns 7dguide arns 8travel path 8arail 308bguide rails

9f orklift truck changi ng area 10afirsi changi ng area 10b second changi ng
area 1lboundary 11 afirst gate |ibse ¥nd gate lilcthird gate 512changi ng
zone l1l3afirst changing travel path 13b second changing travel path

14morkshop1arq&mnmuy

"1la  first gate
“11b  second gate
lic  third gate
5 12 changing zone
13a  first éhanging travel path
13b  second changing travel path

14 workshop area
10 E mounting and dismounting direction
F travel direction
S lifting and lowering direction
T longitudinal direction
R longitudinal extension



10 Enopunting and di snounting direction travel direction lifting and
| owering direction | ongitudinal dire?%ion | ongi tudi nal extension 19
Clainms 1System for changing a battery of a ground transport vehicle (1), in
particul ar of a heavy-duty autonated gui ded vehicle (1) for |ISO containers,
havi ng 55&R£a9e areas (5) for batteries (1), having at |east one ground
transport venht cl e (2) with a receiving area (2d) for a replaceable battery
(1) and having at |east one |oading and unl oadi ng device (7) for
transporting the batteries (1) between the storage areas (5) and the
recei vi ngl ar eaSyspem fesrchanging adpiery of algreund tyapypost vehitle gl oin nartiddatgi ng ar ea
10), charactefs LI L : ) igned to the
gt 03 age area (gaslg‘%v}rgl uiwh%&t?rg%gﬁ V?l’l @gd gjr’@gﬁ%@ﬁt}oﬁﬁo S élgtﬁ%%ss\’/vg%/w?%at t he
battery (1) i sstorageateasl(y)dbmtdttetied @), Haeingta tagoneg@eundiraneport tehiclecei vi ng
area (2d) in response to the | oading novenent of the | oading and unl oadi ng
devi ce (7). 15@%ydtheniesavimRrsaddd) 19T arenlaseable batieryd i anddwyingptleast t hat t he

battery (1) is,fO6ame bid ﬁﬂﬂsguia-% ‘é’?"‘%‘? WEOMangﬁdm ggl%ggggﬁ%;gg i;fgy@{;ﬂe

unhooked fromthe storage area e recelvi
| oadi ng and untheathragy adensi(&pandahe re2e¥Biesdrem(2ds ot 4 tramspdrtiviehiclea@im 2,

h terised | .hat support ele t 1l a r i sposed, on the battery
(D) atoraily BRAPERR RS BRbTHE O heba bt findht cERERaGETHLATE ) carti er
railsjo(5a) areadipghb@arllc didchdehrdd\®) bEL©RY FbivitgRed @d) inSseRAMay'thAt S (2¢)
are di sposed, on which Iie the support elenents (la) of a battéry (1)
standi ng i n t h@edawerygb igeaanted yelaiveth éhe deraps tneg (Rros she ReyivingHrea

(2d) in response to the loading movement of the loading and unloading device

(7.

15 2 System as claimed in claim 1, characterised in that that the battery (1) is
formed in such a way that it can be suspended in and unhooked from the

storage area (5) or the receiving area (2d) by the loading and unloading device

(7).

20 3 System as claimed in claim 2, characterised in that support elements (1a) are
disposed on the battery (1) laterally protruding on both sides, and in the
storage area (5) carrier rails (5a) are disposed and in the receiving area (2d)
support rails (2c) are disposed, on which lie the support elements (1a) of a

battery (1) standing in the storage area (5) or the receiving area (2d).

25
4 System as claimed ih any one of claims 1 to 3, characterised in that the battery
(1) can move in the lifting and lowering direction (S) in order for the battery
(1) to be mounted or dismounted in the storage areas (5) or in the receiving
areas (2d).
30
5 System as claimed in claim 4, charactérised in that the battery (1) is oriented

via the centring elements relative to the storage area (5) or to the receiving
area (2d) in response to the lowering movement of the loading and unloading

device (7).



-4Systemas clained in any one of clains 1 to 3, characterised in that the
battery (1) can nove in the lifting ﬁg& | owering direction (S) in order for
the battery (1) to be nmounted or dis nted in the storage areas (5) or in
the receiving areas (2d). 30 5Systemas clainmed in claim4, characterised
in that the battery (1) is oriented via the centring elements relative to
the storage area (5) or to the receiving area (2d) in response to the

| oweri ng govengyterhs tlaRndOiadidia Ao, eRAraaeiNg i e @R 164ding akP 6System as
claimed in claim4 or 5, characterised in that the |oadi ng and unl oadi ng
device (7) is vwgpsing devieuThissfommgd intfach a meaylbatttles Yatiery) (10 gan move

hori zontal ly i . P14t .1 Rg. dur i the | oweri novenment

of the | oadi ng%%&%“ﬁ?gfgaf‘%gb g\&/]li’ir(t:age f%ﬁ%@j&vﬂge{he P(ﬁ‘éen@ ent ?‘feﬁbenggfenent s are

i n engagenent . thSyeddaip @sl il GidirgddvitedNyandneh &l the b&itABe flehen areipar act eri sed
in that by nmeans of the novenent of the battery (1) in the lifting and

| owering directl28BSY. the battery (1) can be electrically separated or

el ectrically contacted autonmatically in the storage areas (5) and the
receiving areas (2d). Systemas clainmed in any one of clainms 1 to 7,

charact er7sed bystémhas claineed ioady nge afidains @i, chardetetised it Hat basneansuppor t
arm(7b) for the battery (1), which, as_seen in the direction of the travel
path (8) of t 2! e B Pt 035’ Ahe hatiery @) (%%F?ffgn%ﬁ}délowaﬂ{lg equonghithg | y in
and ouf in a npyty 09 cAiBe HieSERMN dePrattid’ & CldcBall FhoRhcttdEuSHALAgK ar eas

(5) and in the direction of a changing area (10)." Systemas clalined in any
one of cl ai ms in thostgrage hreas tHend sharetqivingareas (Rd)battery (1) is forned as a

| ead battery and a charging device is provided in the storage areas (5) and
supplies the battery (1) with the optinmum quantity of purified water during
the charggng pswaeases Sainfdish@ny ate 61 @RI 07, 3Ma&tBAsedfin HadtBoddik® 9,
characterised in that the battery (1) is formed as a |lead battery and has a
wei ght of at |¥kunlepding devigedy biisya sgpport anp (b) fwythe battery (D) whiskdas n any one
of clggnms 1 to - - Il ' t LSE R i.on vehi ¢l 2)
oper alfsles in ausf%grg% ﬁlg%r%g@e&l g&@%g%ééﬁgl(g ér}eiggfi%{na?ﬁ@g}c’)r‘{e 18]’[6?@1’ & aﬁf’gé 1to 11,
characteri sed fortravhilatesaliyl inaad btityinafmaimihg@ad disersinfify didétiodi(Bpesed next to

each other, the | oading a unl.oadi ng device (7).is disposed on a
di stribution Vv ﬁis@lr%ge(a%as%*’éﬂlﬁg??‘{}%U%WOé?%gtnﬂé‘r%at(chge areas (5) and
2

along a travel path (8) and at |east one 1
9 System as claimed in any one of claims 1 to 8, characterised in that the battery
20 (1) 1s formed as a lead battery and a charging device is provided in the storage

areas (5) and supplies the battery (1) with the optimum quantity of purified

water during the charging procedure.

10 System as claimed in any one of claims 1 to 9, characterised in that the battery
25 (1) is formed as a lead battery and has a weight of at least 6 t, preferably 8 t to
9t.
11 System as claimed in any one of claims 1 to 10, characterised in that the

distribution vehicle (2) operates in automatic mode.
30
12 System as claimed in any one of claims 1 to 11, characterised in that a
plurality of storage areas (5) are disposed next to each other, the loading and
unloading device (7) is disposed on a distribution vehicle (4) which can travel

along the storage areas (5) and along a travel path (8) and at least one



-changing area (10) for the transport vehicle (2) is disposed adjoining the
travel path (8). 13System as cl ai ned Q any one of clainms 1 to 12,
characterised in that the at 5l east o changi ng area (10) is disposed
opposite the storage areas (5) with respect to the travel path (8).

14Syst | ai_med i f clai : 1 h teri in that th
at oM AS ©l AR st R s PRterD GpBeda i BE A he 11 avel
path (8) and apatk(8)lOextension of the storage areas (5). 15System as '

claimed in claim12 or 14, characterised in that nore than one
changing area (10) is provided which is disposed opposite the storage areas

(5) with [£5DeChsiér? af E‘lﬁirltxédai}ﬂea%l%g)ﬂé pf£1§i)msaf‘%/ A cf?'a%lé%ﬁi‘éé;gg% %}ﬁ?t};{era?vel path

(8) and as an ension o orage areas emas clained in
any orfe of cl aleast ohe thanking arba(187 isadisp@eel oppdsti@thetshage areas (S} @ithge ar eas
(5) are fornmed in a sﬂelf nit (6) wwth a plurality of levels (6a) arranged
one above the GEPRSE O Btrﬁh‘?j Paths®)i bution vehicle (4) is formed as a 20shel f
unit serving apparatus. 17Systemas clained in any one of clains 1 to 16,
characterised in that sensors are disposed in the region of the changing
areas (10H 10Bystemnas dlaintedcih anjrengofélhinonl ©f 13 hiearbctenmsdon thay digiatl e ( 2)

relative to t l,oadi ng and un di 2 evi ce an_be. deferm ned and
the orientati ol or t ﬁ}égigg%qrﬁagg@ﬁtf ﬁ%OS%(g?‘ﬁ%mHWPé@Yé)paW (gharf Tfllct to the
transgort vehi génsioh)ofdRe §tbRge BRAY(FY area (10a, 10b) can be corrected with
the aid of the determ ned position of the transport vehicle (2).
15 System as claimed in claim 12 or 14, characterised in that more than one
changing area (10) is provided which is disposed opposite the storage areas (5)
with respect to the travel path (8) and/or adjoining the travel path (8) and as an

15 extension of the storage areas (5).

16 System as claimed in any one of claims 1 to 15, characterised in that the
storage areas (5) are formed in a shelf unit (6) with a plurality of levels (6a)
arranged one above the other and the distribution vehicle (4) is formed as a

20 shelf unit serving apparatus.

. 17 System as claimed in any one of claims 1 to 16, characterised in that sensors
are disposed in the region of the changing areas (10a, 10b), with which the
position 6f the transport vehicle (2) relative to the loading and unloading

25 device (7) can be determined and the orientation of the loading and unloading
device (7) with respect to the transport vehicle (2) on the changing area (10a,
10b) can be corrected with the aid of the determined position of the transport
vehicle (2). '



