., 1%Heavy duty transport vehicle for 1SO containers The invention relates.to
", a heavy-duty transport vehicle for transporting |ISO containers 5which, in
an‘initial state, can be operated exclusively in a manual e by
an operator, is displaceable in a floor-bound and free nanﬂﬂﬂNﬂMWﬂHmmmwof
wheel s having pneunati c rubber tyres, having a driver's cab whikghsgS
provided with a manual control system for nmanual steering, nmanual novenent
control and nmanual braking. 10Systens for handling, i.e., |oading and
unl oadi ng Hdavy dbiyatadspors éhide dand SOraintwsneand t he st orage of containers, in
particular 1SO containers, are known. For the purposes of |SO container
handl i ng, known systens use on the one hand heavy-duty transport vehicles
whi ch ar e(iﬂﬁ%‘@e'n'tiﬁn?@ﬁ@@foeéjh&% ARyCRAIBE P VelREle FoBANsFdEind BSID ic¥@aingRd on the
ot her hand automatically opera?ed heavy-duty transport vehicles which form
a sub- §r ouphid, iman omwdl sthtg e be operhied krdugivly/jn s peoidliopalatipg dwde §ned t o
handl e | arge | oads, Ln terns.of .the invention, a heavy-dut ransport
vehicle i sa%lﬂﬁ’a@#gt‘é(%splla&eﬁggéP?ﬂB%r?bou?é aBé)&ﬁﬁW&ﬂ?r M Wﬁsé’r’% wﬁgglf reely
di spl aceal,¢inB¥pneRams: I%Bbm%%ls,shal@ﬂigi D@ RRE UABRvhiRh 4Plo0Tdell WithSa @Aslal N t hi s
case can transport a payload of at least 15 t, preferably at |east 20 t.
| SO cont aicestrel sypfemsipapranes]tsigeriag.ananuel meymes cerrel and geayalibsakisgch
heavy-duty transport vehicles. Loaded swap contai ners can generally weigh
up to about 16 t. SO containers in their own right weigh up to 45t in the
| oaded st &yBiemElTer RBldliARS RONbatihOimdAin] b2 CsMeRicRE! shipsSandrieifiey anddhe | SO
contai ners are understood generally to he standardi sed | arge containers
havi ng st &tragearisentaesic Inparberiat IsSyQ)?ODé%P?{éraée kepw-oad pi cki ng-up means. A
heavy-duty transport vehicle which is enpty when travelling or transports
an enpty |1SO contai ner or swap container should also conme into this
cat egory iHortlu purp&les of @ asthinartspdling, Anpay spaenobseatn theast hdifsl t |

preferably at gOI east 20 etéh | t ﬁ.a al so be the case t hat such heﬁ\.\/ -duty
transport RFBRY-ENYdragiRarhY 1@??‘5 Wﬁﬁ@dnﬂﬂ@ﬁétopgﬁt,e 0y OPERAIGT Y 3V lr‘igit only
| SO cant ai PRES AR oroiRRtP Rh AR6Rathlily 3b&@tediHREy-H 2§ dmnSttvedscles

sem -trailers, swap trailers, trailer§, heavy goods vehicl es or notor
tract ors. which form a sub-group of automated guided vehicles (AGV) specifically designed to

handle large loads.

In terms of the invention, a heavy-duty transport vehicle is understood to be a floor-

20  bound vehicle which is freely displaceable by means of wheels having pneumatic
rubber tyres and in this case can transport a payload of at least 15 t, preferably at least
20 t. ISO containers and swap containers are considered as loads for such heavy-duty
transport vehicles. Loaded swap containers can generally weigh up to about 16 t.
ISO containers in their own right weigh up to 45 t in the loaded state. The

25  transportation of ISO containers is preferred. ISO containers are understood generally
to be standardised large containers having standardised pick-up points or corners for
load picking-up means. A heavy-duty transport vehicle which is empty when
travelling or transports an empty ISO container or swap container should also come
into this category if this vehicle can transport a payload of at least 15 t, preferably at

30 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 ISO containers or swap containers but also
other loads such as semi-trailers, swap trailers, trailers, heavy goods vehicles or motor

tractors.
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"2 the case of the manually operated heavy-duty transport vehicles, such
articulated lorries or simlar conventional heavy goods vehlcles
the vehicle is operated and controlle? by a vehicle driver froma vehicl e
position or a b5driver's cab in a typical manner. This is a node of
operation which is suitable in particular for smaller plants and for public
traffic. A correspondi ng conventional heavy goods vehicle which can

as e.qg.
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d nDde in this sense does not |nclude a renDte controll ed

6&%@{1&9%%8@%%8&1 Bgﬂfggo O&u&%&ﬁ‘&g toﬁ{ae}’a%li gy ectly at

tron or rrver
in a manual operating mode by an operator, is freely dlsplaceable in a floor-bound

manner by means of wheels and has a driver's cab which can be releasably attached to

various points of the heavy goods vehicle is known e.g. from DE 1 153 641 B.

The so-called driverless heavy-duty transport vehicles in the sense of an AGV include
a dedicated traction drive and are operated automatically, i.e., without a vehicle driver
or operator and for this purpose are controlled automatically from a control centre ora

central computer with the aid of predetermined, programmed procedures.

A driverless automated operation or automated mode in this sense does not include a
remote-controlled operation, in which although there is no operator intervening
directly at a vehicle driver's position or in a driver's cab, there is an operator
intervening indirectly via a corresponding remote control and thus still in a manual

manner to operate and control the heavy-duty transport vehicle.

However, in terms of the present invention "driverless" is to be understood to be
"unmanned" or "fully automatic". This does not include faults and emergency
interventions. The regular control of a corresponding heavy-duty transport vehicle is
effected during normal operation in an automated mode and in this case via automatic
means, i.e., programmable devices for automatic position detection and for the

generation, transmission and evaluation of the required control signals.

Such driverless heavy-duty transport vehicles are defined e.g. in the VDI [association

of German engineers] guideline 2510. These vehicles are particularly suitable for

an opertat or



"intervening indirectly via a corresponding renote control and thus still in
a manual manner to operate and control the heavy-duty transport vehicle.
However, in terns of the present inve@tion "driverless" is to be understood
to be 25"unmanned” or "fully automatic”. This does not include faults and
energency interventions. The regular control of a correspondi ng heavy-duty
t r anspor tlargehplahts, insviaélf thetomtiayl forithginfrastmedture pdditivhdly fequiaed Wot omat ed node
and in this case.via autonmatic ans, i.e., programmuabl e devices for

aut onat i AUHBRHONIHAHEILCOPBSAITE 1Tor t he generation, transnission and

eval uation of the required control signals. 30 3 larger plants, in which

the outlay for the infrastructure additionally required for automation is
at | east EROPELS6T Bl alsordisckizesa boavysd 8y Bansposioveliote fon d¥Q cantamansy - dut y

transport vehicle.for |1SO cantainers 5 which,is freely.di.splaceable in a
floo_rgbouvﬁlﬁ‘g}?‘rhsngﬁe@}y %\ﬁplﬁ%‘ﬁ’ 18@%&%’&’93“‘?1%3 bﬁﬁ@fﬁ?ﬁto?%vhfﬂﬁggfm%yres, and is
provi ded Gt Mdbyr tyfds, ahd idlpkonidedt sxidRisivelyefo a diill v &itbBssc gger at i on.  For
t he purpose of fully automatic control, the heavy-duty transport vehicle
i ncl udes driveressppeTatians fer dmpwimosh of Sillgiaypwaatie doptrah thereewy-dai on space on

the under,sj he. - qQut ¥,k i is.assisted b
L0 s 1 G BorB Lot LRI s B dealiGR IARAL bk, Blofio@y b pRASLAELET B o0

syst em i sspdtesqothe dndersidbef thedrasy-detyafankpuet velstlahhdis assistspdgan
Correspondi ng vehicles are alsp known from DE 10 2007 039 778 Al which
descrlPbeAIFONIROSHIRHE BFiEHS pb HHRNSFSHEE Pt PABePOFYPNIPREYHFRAS por t ati on of

I SO disposed on the underside of the installation space.

Corresponding vehicles are also known from DE 10 2007 039 778 A1 which
describes a floor-bound transport vehicle (AGV) for the transportation of ISO

15  containers having at least one lifting platform which is disposed on a vehicle frame of
the transport vehicle and can be raised from a lowered transport position via a lifting
drive to a raised transfer position or lowered in converse fashion. The lifting platform
is attached to the vehicle frame via at least one knee lever, the lifting platform can be
raised or lowered via the at least one knee lever, the lifting drive acts upon the at least

20  one knee lever and the lifting platform for the lifting and lJowering movement is

guided on the transport vehicle.

DE 81 03 755 U1 discloses a conventional forklift truck for pallets and small to
medium containers which can be operated predominantly without a driver but also

25  manually. Forthe manual operation which is used merely in exceptional cases, e.g. in
an emergency operation, a driver's cab having control devices .is provided for an
operator. During driveriess operation, the driver's cab is positioned and attached in a
holding space on the forklift truck and is simultaneously moved in a permanent
manner by the moving forklift truck. Only during manual operation is the driver's cab

30 releasably attached to the forks of the forklift truck, in order then to be driven
vertically up and down with the forks via a lifting structure.



"15 containers having at |least one lifting platformwhich is disposed on a
vehicle frame of the transport vehicle and can be raised froma | owered
transport position via a lifting driveé to a raised transfer position or

| owered in converse fashion. The lifting platformis attached to the
vehicle frane via at |east one knee lever, the lifting platformcan be
rai sed oHowewer, dobre/isastitliike desitedarse mameallyrmperdteseayy-duey transperhgeldeleve act s

upon the at |east 20 one knee |l.ever and the Lifti | atform for the _
lifting &FdSPRBHIRNGS ﬁéﬁppflgnag]diag%&’eo"rfe? e ?“2&%‘%8&?1’%% ?tle. DE 81 03
755 U discloses a conventional forklift truck for pallets and small to
medi um cont ai ners which can be operated predom nantly without a driver but
al so 25ndhisaitjgct isavhiavieeé byrtheteavydatydransporiwi¢hiele dgsamibed imelpiar |- i n
exceptional cases, e.g. in an emergency operation, a driver's cab having
control devices is provided for an operator. During driverless operation,

the drivedy §rtG@bf the fRA$hd: iirdvypadtyatdnesdtedeliicle @aibé convgrisp ach that it he
forklift truck and is sinultaneously noved in a pernmanent nmanner by the
novi ng f erikkisé be pperated iDan putgmaradgnedenvidhows pelriver ¥ fos ceysTsipn ver' s cab

30r el easapl t to t f f foF Klibddas tif & i@ jprder then to
be driveR" é)rsgsl ‘?:agfar%qﬁtp" gﬁg&élg%ﬁgm”at?ﬁnisﬁge‘cefor%g Vi zsa’la I%’:ststli né structure. 4
However, siisle endngerstoidohvérhthedesiainer framspartvehichd 4ty latpestageeir hetamptedut y

transport vehicle for 1SO caontajners ich. can opti.agnally.also be used in
an adBo OPERtighe PRETABAS Om%lleé B}a@&capvéw%dmt@@@at ‘ﬁh’é‘aﬂ@\yﬁﬁl&ﬁf y transport
vehicl e %ﬁ?lﬁ]énbﬁ%gvérpﬂfegé{/éﬂiées Ror Bto¥atddUePitiohhea (A& stdcbad g L f@npes VY - dut y
transport vehicle can be converted such that it can al so bé operated in an
aut omat e¢growwthe Wi t hout a driver and for conversion purposes has at | east

one second installation space for antennas, it is possible in a sinple
manner to convert the container transport vehicle at a |later stage for

aut omat edrg, this end, the driver's cab-is expediently attached in a releasable manner to the
15  heavy-duty transport vehicle, in particular to a front end side of the heavy-duty

transport vehicle, i.e., it can be detached for use in automated operation.

During manual operation, the vehicle driver controls the container transport vehicle
from the driver's cab by means of the manual control system for manual steering;

20 manual movement control and manual braking. To this end, the heavy-duty transport
vehicle is equipped with a vehicle control which is in operative connection with the

traction drive and/or steering and/or braking system.

In an advantageous manner, the heavy-duty transport vehicle has an interface for

25  coupling the manual control system and the antennas to the vehicle control.

It is also particularly advantageous that the manual control system can be activated or

deactivated via a safety circuit.

30  An additional advantage resides in the fact that the vehicle control has an antomatic
means, which can be activated for driverless automated operation, for inputting and
storing possible travel routes and a transport assignment, for automatically

determining the vehicle position in space, for controlling the movement of the vehicle



'10operation. Operators of smaller plants can thus initially start with
manual vehicles and then convert these vehicles for automated operation at
a later stage, e.g. owing to growh. 5 To this end, the driver's cab is
expediently attached in a rel easable manner to the 15 heavy-duty transport
vehicle, in particular to a front end side of the heavy-duty transport
vehi cl e, in dependeticeamon i plaitanttberedin spa@ dnd upot treedpecifieg éragpodn. Duri ng
manual oper,ation,%fw eagli cle dri.ver .control.s the container transport

vehi cl e PFORIPFY: @égr n@ége B?}“ﬁﬁmn(?}’s@ﬂgs HEREF e ont rol  system for
manual steering, 20 manual novenent control and manual braking. To this

end, the heavy-duty transport vehicle is equipped with a vehicle control
whi ch i s Ihn fotkesradv angageonn eobodiment, iths pravidedan this pasd thay ¢hegudigroatist eer i ng

d/ br aki t . | d t he.h .- dut .
? P angéor {Ig?f’:?g ?Sc‘fs%'%ﬁggdéﬂ oFqgr ’@?‘Fggcé%%%? Qg e%‘;’uﬁﬁsofn”ge nlﬁédeﬁgonﬁlé rs%%e\rﬁlfl {rjcl)lcj)l ysyst em

and the Qﬂé&ﬁﬂﬂofﬁlet}ié@vyleﬂ?@ﬁaﬁsﬁﬁmwhﬁdle ad tol #SsihSthipehtrot dirard Y
advant ageous that the manual control system can be activated or deactivated

vi a a safdstvgrlessraptomatedopergtionddi t i onal advantage resides in the fact that
t he vehicle control has an automatic neans, which can be activated for
driverless automated operation, for inputting and storing possible travel
rout es arld other fnandq) e heasgdatyrtembport vehield irmwdes aakhigledwhephwhichgs t he
vehicl e position in space, for, contrql%i(fu% t he novenent of the vehicle 5

i n ddfendilfcle pYR Ao SPETHPR PHatRIG ng manual.oneralionnisdeactivpied; i ed
transport ra§§érgné@m the nﬁﬁrcoﬁfr@ikéy&r@rg% @?th‘é‘%ﬂiv‘éf‘@c&ﬂ)‘.eﬁh@%ﬁﬁ%lrﬁéuar e
‘1 heyr a enbodi

present. Tn a turt vant ageous ment, it 1S provided in this case
t hat t he sigitifeamtly fa&Glimtassubseqoon ipgradiag or gomvedtarg. af t er activati on of the
automated node, to intervene into the control of the heavy-duty transport
vehicle and to assune this control during driverless automated operation.

\'AE_ 0}1 her ordsicudi ey hefyid b diiAh RO EdcoN @ tHseliBtibh §laué &5t aatengby gl e control
ichis
15  disposed in the front or rear region below a vehicle frame between a front axle and the
front end side of the heavy-duty transport vehicle or between a rear axle and a rear

end side of the heavy-duty transport vehicle.

In the case where more than only one second installation space for antennas is
20  provided, it is advantageous corresponding to the arrangement of the one second
installation space for antennas that an additional second installation space for antennas
is disposed in the rear or front region below the vehicle frame between the rear axle
and the rear end side of the heavy-duty transport vehicle or between the front axle and
the front end side of the heavy-duty transport vehicle. Therefore, at least one second
25  installation space for antennas is consequently provided in each case in the front

region as well as in the rear region.

Further details, features and advantages of the invention will be apparent from the
description hereinafter of an exemplified embodiment with reference to the single

30  drawing which shows a schematic side view of a heavy-duty transport vehicle which
can originally be operated exclusively in a manual operating mode, but on the basis of

the manual operation can be converted for a driverless, fully automatic operation.



.

. 10able to ensure automatic operation but which, during manual operation, is

deacti vated or "overrul ed" by the manual control system (in the driver's
cab). This enbodinment significantly facilitates subsequent upgradi ng or
converting. In a particularly preferred enbodi nent, the second installation
space for antennas is 15 disposed in the front or rear region below a :
vehi cl e fTRigiretsiveena aortesponding heavarthty trenspprvehiskedl bavieg aflrivérs heavy- duty
transport vehicle. or between re xl.e and.a rear en i of the
heavy-dutcﬁ‘btezr‘%li‘iglb&r OW'Z’HF%‘f@?‘ﬁFﬁ’eF e‘ﬁﬁ%lgcgg@ﬁé’yén%ﬁ 8??’%8%5 gﬁ‘fl‘ﬁmgne second

i nst al | atyQimSRARBHEK AN 1M ATl $tald) I RV HRdty thdnspSrt dehidlatiagedes
corresponding to the arrangenent of the one second installation space for
ant ennas dpesatechexchuiiietyi inrmahameat mannérn Fontheananyal epsaaionfafithehgaypimiisy i s

di sposed .in the rear .or fr.ont regi.on belaow the vehi.cle fra b en the
rear le dragseett H‘“et“algér thg JHves Sacélgg%lsﬁ)ﬁoé' 1‘#1‘%av\v/1y}3 ﬁtrﬂaf}u%lrcé’ﬁgﬁlc)sryt%\r}leﬁ?aglee or

bet ween tihgnfal QeériX inddlndvemeht Eitlrob BEH Giatheal Bfakidre Aeeivyrehsffullyr anspor t
vehicle. Therefore, at |east one second 25installation space for. antennas

i s consecawematic qneaion of therheawy-Hutyagaasport vetucle 1 dnpotrassible dhigitial as in the
rear regis(gqe Further details, features and advantages of the invention wll
be apparen% fromthe description hereinafter of an exenplified enbodi nent
with reference to the single 30 drawi ng which shows a schematic side view

of a heavy-duty transport icle iC an or,igjnally. be operated
excl Udi v\é ‘lijrh‘yeﬂs ﬁ%’ﬂ%ls ’Eﬂ re]&b%gg){ 4%@h%tbéﬁe %8{“ ‘?S‘HI 5?4?216213%%}1%1615%"9{ manual
operati on, oxl?gelﬁae\i?r”ltoecﬂisfeglﬁ,ntge %ﬁ'v&%@aﬁ%ﬁs dfspbded AUNQUIRated saBfsrat | on.

The Figure shows a correspon eavy-duty transport vehicle havi ng a
driver's platfor?h Whivhichiis rel¢asahly boltieatanelfront dndealeyl 2difshe heavasiugy by neans of

wheel s 8 havin neu i.c rubber. tyres,.ln an jnitial stat he heavy-duty
t r anspor t“ﬂ‘;‘l—?ﬁ?‘g Ivgh‘i eg: SURRRSt Bﬂf‘géméi% F%%F‘(fiéff‘{/toitﬁe ?tﬁitﬁﬁ%fﬁh?éﬁ%eéru? For the
manual  op@eakivers @bletd1easheRvd vIbhew 1tisIeRed ht a0t Glkdarhe 1éRBaskthever's cab
2 is provided with a manual control system 3 for nanual steering, nanual
noveriteént wupet sidk ofithe vehicledrane ki ng. A driverless, fully automatic
operation of the heavy-duty transport vehicle 1 is not possible in the
initial state. 10The driver's cab 2 is releasably attached to the front end

side 12 ofnhd hevhamwyraiébdrt vehicle 1 also includes a loading surface 4 having two

lifting platforms 5 which can be raised and lowered in each case independently of
each other and by means of which up to two ISO containers can be picked up.

20
Furthermore, the heavy-duty transport vehicle 1 has a front axle 6 and rear axle 7
which are each electrically driven and whose wheels 8 can each be steered
hydraulically. Therefore, the heavy-duty transport vehicle 1 is able to perform not
only the normal "straight ahead" and "cornering" steering modes but also the so-called

25  backward movement and all-wheel steering, in which all of the wheels are steered.

Provided between the axles 6 and 7 below the vehicle frame 9 is a first installation
space 10, in which not only a drive unit, a transmission and a diesel tank but also a

vehicle control 11 are disposed.

30

It is understood that the configuration of the drive unit is not important within the
scope of the invention. So-called zero-emissions drive units, such as e.g. batteries,

can also be used. Mixed, hybrid operating modes are also feasible.



. ‘transport vehicle 1. To this end, the driver's cab 2 is disposed on an

el evated support platform 13 which is releasably bolted at the front end
side 12 of the heavy-duty transport veéhicle 1. The support platform 13 is
el evated to the extent that the driver in the driver's cable 2 has a good
overview. It is |ocated at about the sane |evel as the 15upper side of the
vehicle franme 9. The heavy-duty transport vehicle 1 also includes a | oading

surface 4_havin liftin | atfqr. 5 which can_ _.be raised. and | owered in
each casémpﬁﬁﬁﬁgﬂ%gﬁPV9“B?“%ﬁaﬁpﬁﬁﬁégﬁﬁﬁﬁmﬁvﬂﬁﬁ1H§U8P° eéﬁgﬁ%:to two 1SO
contai ”eraﬁﬂlgaﬁngayai&ﬂgqﬂe HRigitR@inEiichB 8 hXB L thelHigv AN raasdort Vehadls por t

vehicle 1"has a ffont "axle 6 and rear axle 7 which are each electrically
driven arddirommpehess of heashickaesmtokl karsalisngsed /lateaallyi rext tojthemiser@géf ore, t he

heavy,duty. t tvehicle.djs. t f oL | |
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backward novenent and all-wheel steering, in which all of the wheels are
steered. Provided between the axles 6 and 7 bel ow t he Vehiclgﬁ{r%ne 9is a
first insthelvehiclaxrongphtlkisin opemtivheamesfian With (hedraghpy driygithe hydraglitns ni ssi on

and a diegel. { 6 di sposed. 30 It is

under st 00t epﬁé?&¥ﬁgq%%%#$gﬁ%ﬁ%?@%ﬁgsn%ﬁgférh€g$ﬁ%%?3is not inportant within
the scope of the invention. So-called zero-em ssions drive units, such as
e.g. batteries, can also be used. M xed, hyprid operating nodes agre al so

f easilfl e.In the iHial piaterf thy heapyy-dyfy V@SP?’éi"ﬁh‘ﬁgel’ &%%6@@51 C‘i”ﬁfotl ﬁ%S??r? nsverse

di rect i on, af, 1064 VSN GHe ARPIPKE VBkiEleorkoND. ifs Lanel { pdknal centre axis

of the heavy-duty transport vehicle 1 and the conponents of the vehicle
cont rol * Icbnaectiodifspths eotréspordiag kgbleewhichontuseractivatasthsmanyel epatrelsi bl e from

t he outside behind fl in a rack-like installatjon frame, The vehicle
control 15¥st@ ?#?rgﬁeYé&i?/%"Mn taldgﬁloﬂf]tsﬁ%ett}ﬁglrﬂlg@’f F%thvag'ﬁg Ve, the

hydr aul i Cyest@akinD thedshdalSortf k) i 3)sh AL IR GréNedHALr ¢aRIcEBD. Syst em 3.
10ln the initial "state of the heavy-duty transport vehicle 1, the nanual

contrldl system 3

In order to convert the heavy-duty transport vehicle 1 starting from the initial state
such that a driverless, fully automatic operation is also possible, the hcavy-duty
transport vehicle 1 is equipped with antennas 14 which are connected via a
correspbnding interface to the vehicle control 11. As a result, corresponding control

20  signals can be exchanged, in a wireless manner via radio communication, e.g. GPS, or
other suitable electromagnétic waves, between a central, typically computer-assisted
control room, not illustrated, and the antennas 14 which are connected to the vehicle
control 11. In this case, the exchange of control signals is understood to be the
transmission and/or reception of the corresponding control signals. Therefore, the

25  control signals no longer have to be generated by the direct action of an operator via
the manual control system 3, instead various operating scenarios or sequences run
automatically. In other words, after conversion for a driverless, fully automatic
operation, the functions of the manual control system 3 are assumed by the central
control room and the antennas 14 connected to the vehicle control 11.

30
The vehicle control 11 thus likewise includes an automatic means for an automated
operation or for a driverless operation of the heavy-duty transport vehicle 1 in the

sense of an AGV, e.g. a navigation system connected to the antennas 14, in particular



‘is connected via an interface to the vehicle control 11. This can be a

pl ug-in connection for the correspondi ng cables which, in use, activates

t he manual control system 3 for the v8hicle control. An additional safety
circuit for activating or deactivating the manual control system 3 can al so
be provided in the driver's cab 2. 15 1n order to convert the heavy-duty

t r anspor ta nagtygatibe cdmputar systegn.f Thoattbreaticineass is sbateeted wehthehat a dri verl ess,

fully automatic operatjon is al so pgssible, the heavy:-duty transport
vehi ¢l o FOTERORAMBABATARR 10 B ARAReS 194 Flimaivel SEHIoR: 08 TR
cor r espongingid M8V AGE dhfing BRoMEHE 6p&afdit: [QdveldddeADyahd Bakhdl

correspondi ng control 20 signals can be exchanged, in"a wirel ess manner via
radi o comontmolcsystenn3. Ehelatt@AS thecaseinpartieular, Hid. & detieg bngoing devértesnaves,

bet tral, typically . ter:assisted contr.ol t
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11. I'n t hiep SRABEhedvYeIRY GRRPBR vehickONbA ScothidTal fault.s understood to be the
transm ssion and/ or reception of the correspondi ng control signals.

Therefore, the 25control signals no | onger have to be generated by the

di rect aqhi,on.of o%ﬁing%&ﬁ}e% ¥laflo! %‘Esiﬂi%%‘%‘éti&?e”t@aé %l%iﬁ%sc%)ﬁ%lg’]il Mﬁ ead
vari ous operafrl rPg scenari os or sequences run automatically.” 1'n ot her words,
after conué&ns féanf MtorAatdd by&atieis $n ofdet foychatigoframithe Mafidlopertion be functi ons
of the manual control system 3 are assuned by the central control room and
the i erihgbcary-ioh HaRPER VEBIclnkioBARBY & by utemalg gDFREON ehi cl ¢ cont r ol
11 thus |likew se includes an autonmati c neans for an automated operation or
for a driverless operation of the heavy-duty transport vehicle 1 in the
sense of [ftheAfdhuabcantrod systern ds denstisyted enrenarvedche bedvy-dutietramdpertnas 14, in

particul ar . . havi gatjon, conpuier system. The automati c neans is

connect ed’ e@?i“‘ie fﬁecoéggﬁ:@i iﬂjin%ﬁeg%ecf By @}eftgffbacﬁwaﬁeﬁ é‘thH’caé‘ﬁ Meeny 4t t.hﬁur ing manual
oper at i ONyeh{diEcabP TR The FBBRALIE fedRAGhI DealcBtatedal NGrREYRAURID GreaRer at i on
it is overridden by the manual control system 3. The latter is the case in

part iléul an thé driver'y ca2or hy themgmiong) thiereofer | ess 5 aut omat ed oper ati on, manual
intervention by an operator necessitates an energency stop of the
heavy-duty transport vehicle 1 on account of a fault.

The automatic means of the vehicle control 11 includes e.g. means for inputting and
storing possible travel routes and a transport assignment, for automatically
determining the vehicle position in space, for controlling the movement of the heavy-
20  duty transport vehicle 1 in dependence upon the position thereof in space and upon

the specified transport assignment, and for braking the heavy-duty transport vehicle 1
when obstacles are present, as known within the domain of driverless AGVs. In this
manner, the heavy-duty transport vehicle 1 can exchange, evaluate and be controlled
by corresponding data via the antennas 14 and the vehicle control 11, which includes

25  the automatic means or the navigation system, from the central control room.

In order to ensure that, during driverless automated operation, the heavy-duty

transport vehicle 1 or vehicle control 11 thereof can receive and evaluate

corresponding data or control signals from the control room, or transmit them to the
30  control room, it requires the antennas 14 which are connected to the vehicle control

11.



+"kn a corresponding manner, it is also possible to activate the vehicle
control 11 or the neans for an automated operation, in order to change from
t he manual operation of 10the heavy-dfty transport vehicle 1 to the
driverless, fully automatic operation. |If the manual control system3 is
deactivated or renoved, the heavy-duty transport vehicle 1 is controlled
and oper ghed clxyb¢ hatallbé in asdcondinathllativrosprre ¢5 deams cafvetsien tpefuiamhated ont r ol
11. The automati ¢ nmeans.can be activ d via a corresponding.cigcuit 15in
the dri vé’Pe@tle’é-b%he §7C0Rg sl af o ERAGE ?% ﬁ%rrtgsf“?teﬁ*ﬁé 4% g’ﬁﬁttefl &g%a'%oﬁof t he
vehi cl e PRt obeidd bd1BR! tHEGShiSle GramERABSWES the R 51188 8B EhSkottiond Possi bl e
travel routes and a transport assignment, for automatically determ ning the
vehi cl e puki 12 afithé heaypaluty; trinsport oaliicks! | orhetween the vearexle 7ofnditherdaeavy- 20
duty transport .vehicle 1 inn dependence upon,the posi.tiqn.thereof in space
and upon ef‘ﬁéldfp}écq}yfﬂ?eel&eatvy'élﬁgp%%spgg¥ ‘?*Hﬁlr?@ngf Sang %?lgt?r 8&1%%%{‘&1e heavy- duty
t ranspor tseysaiifétflakionipiced DS bafidiesre @Es?oﬂﬂ’d&foﬁ@ﬁpondﬁlgﬂ(}l‘lﬁxvvﬁe fohhard felxe domai n
of driverless AGVs. In this manner, the heavy-duty transport vehicle 1 can
exchange regoml uate and be controlled by correspondi ng data via the antennas
14 and the vehicle control 11, which includes 25 the automatic neans or the
navi gation system fromthe central control room In order to ensure that,
during driViyeol&ss nauheibki tadfeo pict 19 ean idwldeé avthe detr gnd sidadpofthevehi cl e 1

or vehicle control 11 thereof can receive and evaluate c .tesHon i ng data
Fan ﬁg{‘ﬁl‘?ﬂﬁl

or cdft r dreasy-gntyl Eanspashyende d o Abe Srountdiy bugfer region YRE°30

control naQMLy rc; reé&%ﬁh%ﬁﬁ‘ert J}gssarﬂé S WHicHBLTEs AT LpbRBAPEERId Mdt he
vehi cl e contro ey can be installed in a second installation space 15
duri ng camwegaicyshuteoffidedomdwihgoptoraited nperatien. sRemngiautematgd opetation.space 15
for the aptenpas 14_is . |l qcated in the front, or rear region bel ow the

vehi cl e fIRAAE! tlB’éP&@@ﬁ’“‘?f%{gcrf’FsdﬁFm %Sé%(?%‘}ﬁta P RETEBHY g‘éa(ri)ﬂflgsl?ragéﬁfﬁe of the
heavy- dutyy i ARAPEF EnwW:RlddoRitatt Rith BBLUEIES wiHieh FeS@lts iAXhEcelsARdd dfap rear Send
side 16 of the heavy-duty transport vehicle 1. It is also possible to have
two décorttavehmathetts.on spaces 15 whi ch are di sposed correspondingly in the
front and rear region. Mreover, a nountable buffer region 18 can be added
at the rear end side 16 of the 10 heavy-duty transport vehicle 1. The

nount abl e buffer region 18 can additionally also be used to receive a
buffer cross nmenber 17 which serves as a protective device and energency
shut-of f device during automated operation. During autonated operation, the
activation of the buffer cross nmenbers 17 effects an energency braking
procedure in the event of unwanted contact with obstacles, which results in
t he cessation of al
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novenents. List of

reference nuneral s lheavy-duty transport

vehicle 2driver's cab 5 3manual control system 4l oading surface 5lifting
platform6front axle 7rear axle 108wheel s 9vehicle frame 10first
installation space 1lvehicle control 12front end side 1513support platform

10

15

20

List of reference numerals
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heavy-duty transport vehicle

driver's cab

manual control system
loading surface

lifting platform

front axle

rear axle

wheels

vehicle frame

first installation space
vehicle control

front end side

support platform
antennas

second installation space
rear end side

buffer cross member

mountable buffer region



+'14ant ennas 15second installation space 16rear end side 17buffer cross

. menber 2018mountabl e buffer region 11 Caims 1. Heavy-duty transport
vehicle (1) for transporting |ISO contldiners which, in an initial state, can

" be operated exclusively in a manual operating node by an operator, is 5

di spl aceable in a floor-bound and free nmanner by neans of wheels (8) having

pneumat i Claitlgber tyres, having a driver's cab (2) which is provided with a

manual control system (3) for manual steering, manual novenent control and

manual braking, characterised in that the heavy-duty transport vehicle (1)

can be CQ.”étf‘eifaW-ﬁut}#gﬁxfs{a@%eﬁiEleq@i‘fo?h&?spéﬁir%q%@é&@aih&s aRicutromRt ed node

wi thout a ver 10conver si on purposes has at | east one second '
|( n)st al | atinitial ssppe@an bt bperhted exnlusivabysn @Idgnual Gperdtomupodhhyyan opengphit vehi cl e
1) as claiped.in claiml1, cgharacterised in that. the iver's cab (2) is
rel eagabldiﬁpggf’aab&‘h@oa %Orfmmﬁéaé%eaH{ayn?r?%%lﬁm“\)”éﬁfléﬂ@ ame’ 0 barti cul ar
to a fronheghsichubBer(ti, Rividd iy ¥awlis) wiislRppeviled/with alantd) . 15 3.
Heavy-duty transport vehicle (1) as clained in claim1 or 2, characterised

in t halt mgmﬁfhawﬁd-al formammelptearingemianiad movpmiest exgtroppimaRish a vehicl e

contro ch is_in ti ' : ' '

andi or sty AR ATy ARVARLGR LR O RSkl aRatr @
such that it can also be operated in an automated mode without a driver and for

10  conversion purposes has at least one second installation space (15) for antennas (14).

2. Heavy-duty transport vehicle (1) as claimed in claim 1, characterised in that the
driver's cab (2) is releasably attached to the heavy-duty transport vehicle (1), in
particular to a front end side (12) of the heavy-duty transport vehicle (1).

15
3. Heavy-duty transport vehicle (1) as claimed in claim 1 or 2., characterised in that
the heavy-duty transport vehicle (1) is equipped with a vehicle control (11) which is

in operative connection with the traction drive and/or steering and/or braking system.

20 4. Heavy-duty transport vehicle (1) as claimed in claim 3, characterised in that the
heavy-duty transport vehicle (1) has an interface for coupling the manual control

system (3) and the antennas (14) to the vehicle control (11).

5. Heavy-duty transport vehicle (1) as claimed in claim 4, characterised in that the

25  manual control system (3) can be activated or deactivated via a safety circuit.

6. Heayy-duty transport vehicle (1) as claimed in claim 3 or 4, characterised in that
the vehicle control (11) has an automatic means, which can be activated for driverless
automated operation, for inputting and storing possible travel routes and a transport
30 assignment, for automatically determining the vehicle position in space, for
controlling the movement of the vehicle in dependence upon its position in space and
upon the specified transport assignment and for braking the heavy-duty transport

vehicle (1) when obstacles are present.



'204, Heavy-duty transport vehicle (1) as claimed in claim3, characterised
in that the heavy-duty transport vehicle (1) has an interface for coupling
t he manual control system (3) and thd2antennas (14) to the vehicle control
(11). 5. Heavy-duty transport vehicle (1) as clained in claim4,
characterised in that the 25manual control system (3) can be activated or
deactivated via a safety circuit. 6. Heaiy-duty transport vehicle (1) as

claimed iin claim3 or 4, char erised i,n that ,the vehicle rol (11) has
an aut omgt ifge%'_ b TP V%Hﬁl%gb z_?a?c“ﬁ"i“g’:gfléﬁ C{IQ’B? Ouf a\r/ae(%négé ma%lg{(;ttrhrﬁt ed

oper at i oRytofDitic M id AfBMEA Sih rddFJafRR 284 Ritidn O BietlutdRatt@modsdoa transport
30assi gnment, for automatically determ ning the vehicle position in space,
for cont rintehviengint thermontrakofitho heavireduie iprspertivehigledé hendhoassipesthis s posi ti on
in space and ,upon the ecifie ran rt assignnent and for braking the
heavygdut‘:?n??lafﬁ’%‘grdfw\?li S@P{émta%dt%%aﬁggbstacl es are present. 12 7.

Heavy-duty transport vehicle (1) as clainmed in claim®6, characterised in

that the automatic nmeans is configured, in order, after activation of the
aut omat ed. ribeey-duty iranspest dgkicler(d bas faimedin py ong ok the Prrsedi)e Al St r anspor t

vehicle Qﬁ;ragggiédgﬁgﬁﬁgs&@win§&ﬁgﬁ&~9 _aéyhis?gor%leﬁﬁaé @3isatiReE fd

oper ati on. transport vehicle (1) as clai rrec? in any one of
t he precabé figntcdratargegiohdelaot evéhicie fiamet(Bpbettvhen s &ontrakle (@3 tand et | on space

15) for antennas (14) is disposed in the fro or, rear reqgi o | ow a
\(/ehi) dPe firaniend giyieéb%)\)ﬁééw @aVDI/O-éHEY teppsRoTE Bﬁjhl%!ﬁght‘ﬁé’etf(ﬁﬁf’&ﬁf’gfeaﬁ‘ge @Sde (12) of
the heavy'%"%r)éaxlernﬁ@ﬁféqug) yeaht fis (dlﬂyﬁans?eh%ﬁimea(ly.ear axle (7) and a rear

6) of uty g,ranspor

end si deaz1 t he heavy-d vehicle (1). 9. Heavy-duty
transport vehicle (1) as clainmed in claim8, characterised in that an

additional second installatjo ace (15). for tennas.(14) .is _disposed in
the rear %rﬁiaé’fyf trl"‘%séj’f’ﬁﬁ’eb’@rem ?%éa‘&éﬁlelc ”P?{g ar%vgﬁns%étl%\ggiaq he rear
~axle (7) mpdidnheseceft in@t@ﬂat%djs%aéél@).i?]ﬂfr ahfanfe@yy s@ikpysdd iankorat ovehi cle (1)
or between the front axle (6) and the front end side (12) of the heavy-duty
t r ansipor tfrommegibrebgloy . the vehicle frame (9) between the rear axle (7) and the rear end

side (16) of the heavy-duty transport vehicle (1) or between the front axle (6) and the

front end side (12) of the heavy-duty transport vehicle (1).



