FLOOR-BOUND TRANSPORTATION VEHICLE, IN PARTICULAR FOR
THE TRANSPORTATION OF CONTAINERS The invention concerns a
floor-bound transportation vehicle, in particular for the transportation of
containers, with at least one lifting platfgrm, arranged on a vehicle frame
of the transportation vehicle, which can be raised from a lowered
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20traRgiRhStatioNnEtRM fBiStion vehicie has a platform for the transport of the
container, either the transportation vehicle as a whole or only its platform is raised in
order to transfer a container and then the transportation vehicle with container now
resting on its platform is driven out from the zone of the support tables. When using a
platform which can be raised and lowered, the platform needs to be lowered again for
25 the subsequent drive of the transportation vehicle. The setting down of a container on
the support table occurs in the opposite sequence. The lifting platform has a width
which is less than the distance between the opposite-lying support tables so that the
transportation vehicle can pick up the container from the transfer station. From this
transfer station, the containers are then picked up by a gantry crane in an automatic
30 operation and set down in & container storage depot or set down by the gantry crane
there. Atthe end of the container storage depot opposite the seaside gantry crane
there is provided another landside gantry crane, which can be operated in the area of
the container storage depot in automatic mode and outside the container storage

depot in manual mode. This landside gantry crane also has a turntable in order to turn



transfer station, the containers are then picked up by a gantry crane in an
automatic 30 operation and set down in a container storage depot or set
down by the gantry crane there. At the end of the container storage depot
opposite the seaside gantry crane there is provided another landside
gantry crane, which can be operated in the area of the container storage
depot in automatic mode and outside the container storage depot in
manual mode. This lanciside gantry crape also has a turntable in order to
turn 2 the container by 90 degrees and then hand it off to land vehicles
for transport to and from the depot or for picking it up from here.
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25 US Patent 3,319,932 concerns a traller with a platform which can be raised and
lowered, in order to transport cargo on paliets to or from a cargo airplane, for
example. The trailer consists essentially of a running gear with wheels on which the
platform is secured by means of two front toggle levers and two rear {oggle levers.
These toggle levers should also enable a tilting of the normally horizontal platform.

30  From a front view of the trailer one notices that the rear right and left toggle ievers are
spaced apart from each other and each have their own support base, corresponding
to around one-tenth of the width of the platform. Furthermore, the individual toggle
levers consist, for example, of upper arms which are arranged with a spacing from
each other for each toggle lever in itself. Thus, on the whole, the width of the arms is

35  only a fraction of the width of the platform.



spaced apart from each other and each have their own support base,
corresponding to around one-tenth of the width of the platform.
Furthermore, the individual toggle levers consist, for example, of upper
arms which are arranged with a spacing from each other for each toggle
lever in itself. Thus, on the whole, the width of the arms is 350nly a
fraction of the width of the platform. 3 Starting from this prior art, the basic
problem of the present invention is to create an automatically driven
vehicle, especially one for containers, Wwhich has an improved platform for
picking up and setting down loads, especially containers. 5 This problem
is solved with an automatically driven vehicle with the features of claim 1.
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transportation yehiele, ihpasticylasdeidhe b3banapestatinof containers,
ith at least one lifting platform, arranged on a vehicle frame of the
transportation vehicle, which can be raised from a lowered trans\gortatlon
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platform on the vehicle frame and on the other hand advantageously deflects the

20  thrust force acting basically in the driving direction into a lift force. Furthermore, the
overall lifting drive can therefore have a small structurai height and be arranged on the
vehicle frame of the transportation vehicle and beneath or inside the box-shaped
lifting platform which is open at the bottom.

25  Advantageously, it is provided that two toggle levers are provided per lifting platform in
the driving direction of the transportation vehicle. In this way, the lifting force can be
distributed more uniformly onto the lifting platform. Looking in the driving direction of
the transportation vehicle, the first toggle lever is arranged on the [ifting platform in
front and the second toggle lever in the rear.

30
An especially stable supporting of the lifting platform is achieved in that each toggle
lever, looking in the driving direction of the transportation vehicle, extends for more
than half the width of the lifting platform, especially more than 76% of the width of the
lifting platform. Furthermore, in this way the number of toggle levers required for

35  adequate stability of support can be limited to two.



the driving direction of the transportation vehicle. In this way, the lifting
force,can be distributed more uniformly onto the lifting platform. Looking in
the driving direction of the transportation vehicle, the first toggle lever is
arranged on the lifting platform in front and the second toggle lever in the
rear. 30 An especially stable supporting of the lifting platform is achieved
in that each toggle lever, looking in the driving direction of the
transportation vehicle, extends for more than half the width of the lifting
platform, especially more than 75% of the width of the lifting platform.
Furthermore, in this way the number of toggle levers required for
35adequate stability of support can be limited to two. 4 In terms of
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20 control arms run parallel o each other,

Furthermore, to enabile the lifting platform to be raised and lowered, the first axis and
the second axis run parallel to each other and parallel to the lower axes, the axes of
the hingelike toggle joints, and the upper axes.

25
Moreover, it is provided in advantageous manner that two lifting platforms are
arranged, one immediately behind the other, looking in the driving direction of the
transportation vehicle, maintaining a spacing between them. The lifting platforms are
of such dimension that a 20-foot container can be accommodated by each lifting

30  platform, looking in the driving direction of the transportation vehicle, or the two fifting
platforms together can accommodate a 40-foot container or a 45-foot container,
looking in the driving direction of the transportation vehicle. Thus, the transportation

vehicle has diversified uses.



Moreover, itis provided in advantageous manner that two lifting platforms
are arranged, one immediately behind the other, looking in the driving
direction of the transportation vehicle, maintaining a spacing between
them. The lifting platforms are of such dimension that a 20-foot container
can be accommodated by each lifting 30platform, looking in the driving
direction of the transportation vehicle, or the two lifting platforms together
can accommodate a 40-foot container or a 45-foot container, looking in
the driving direction of the transportatich vehicle. Thus, the transportation
vehicle has diversified uses. 5 In an advantageous design, the lifting drive
consis efieure radtsigratha itjeei e reniain 9Hd ARV SR RWhe
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closely By F&Sins of a sample embodiment presented in a drawing. This
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transfee statios $hig)l. dwebperspéct veowevvsfyeby elsimie gersaigpd enisidtesst
transferstatione draWing: ShidsHant view of Fig. 1, in which the lifting
platform of the vehicle has been 15raised, Fig. 4, a view per Fig. 3, with
lifting_platform lowered, Fig. 5, a \,/ie| Oger Fi\%,th ig wrt}ia({:t;fgg%tli iggg
platfdith BAPIREAHIRY B IE A SRS YOORR IF bart  Fig 6. & side view
of a lifting platform in the raised position, and Fig. 7, a top view of a lifting
platfaria DfsaaretriciespérFifa 29128 BiegUitie. I shosapesispeetior view of
an automatically driven vehicle 1 inside a transfer station 2. Such a
transfey Station GRf), SEFYE AS-AMINEHARG OEINGRNHRauiRBalisaly driven
vehicles 1 and another means of transportation, such as a gantry crane
With éaésﬁpeader frame as the load-receiving means or a high-leg
driver-operated
Fig. 4, a view per Fig. 3, with lifting platform lowered,

Fig. 5, a view per Fig. 2, in which the lifting platform and the lifting drive are shown

20 onlyinpart,
Fig. 6, a side view of a lifting platform in the raised position, and

Fig. 7, a top view of a lifting platform of a vehicle per Fig. 2.

25
Figure 1 shows a perspective view of an automatically driven vehicle 1 inside a
transfer station 2. Such a transfer station can serve as an interface between the
automatically driven vehicles 1 and another means of transportation, such as a gantry
crane with a spreader frame as the load-receiving means or a high-leg driver-operated

30  container transportation vehicle usually termed a straddle carrier,

The transfer station 2 basically consists of a stationary support frame 3, consisting of
legs 3a in the form of vertical uprights with support rails 3b secured to them. The legs
3a rest at their lower end on a fioor 4, which in the harbor district is usually part of a

35  wharf. At their end opposite the floor 4, the legs 3a are bent slightly inward, so that



30container transportation vehicle usually termed a straddle carrier. The
transfer station 2 basically consists of a stationary support frame 3,
consisting of legs 3a in the form of vertical uprights with support rails 3b
secured to them. The legs 3a rest at their lower end on a floor 4, which in
the harbor district is usually part of a 35wharf. At their end opposite the
floor 4, the legs 3a are bent slightly inward, so that 6 they appear slightly
L-shaped, looking in the driving direction F of the vehicle. The support rail
3b is then fastened to the basically vert?cally extending upper end surface
Sc of the legs 3a. In all, six legs 3a are provided, three legs each being
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frame 8 one behind the other, looking in the driving direction F of the vehicle 1. The
length of a single lifting platform 7a, 7b is chosen such that a 20-foot container can be
25  transported thereon. The first lifting platform 7a and the second lifting platform 7b also
complement each other to form a large lifting platform on which 40-foot containers and
even 45-foot containers can be transported, in the event that they are raised and

lowered in synchronization.

30 InFig. 1, the vehicle 1 has just driven into the transfer station 2. This usually occurs in
automatic operation, so that the entrance channel 6 with width of a between the
opposite legs 3a of the support frame 3 must also be only slightly larger than the width
b of the vehicle 1. Before the vehicle 1 enters the transfer station 2, the vehicle 1 was
halted briefly in order to raise the first lifting platform 7a and the second lifting platform

35  7b with their respective containers 5 from their lower transpdrt position to their upper



even 45-foot containers can be transported, in the event that they are
ra!sed and lowered in synchronization. 30In Fig. 1, the vehicle 1 has just
driven into the transfer station 2. This usually occurs in automatic
operat_ion, so that the entrance channel 6 with width of a between the
opposite legs 3a of the support frame 3 must also be only slightly larger
thar_l the width b of the vehicle 1. Before the vehicle 1 enters the transfer
station 2, the vehicle 1 was halted briefly in order to raise the first Ming
platform 7a and the second lifting platfofm 357b with their respective
con_ta_liners 5 from their lower transport position to their upper 7 lifting
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20 function of the lifting platforms 7a, 7b, the first left-hand lifting platform 7a is seen in
the lowered transport position and the second right-hand lifting platform 7b in its
raised lifting position. In the lowered transport position, the first lifting platform 7a lies
with its full area on the vehicle frame 8 of the automatically driven vehicle 1. To
facilitate @ setting down of the container 5 on the first lifting platform 7a and the

25  second lifting platform 7b, each of which is in the lower transport position for this
process, funnel-shaped guide elements 9 are provided right and left on the vehicle
srame 8 of the vehicle 1 looking in the driving direction F of the vehicle 1, nextto the
lifting platforms 7a, 7b in their respective beginning and end regions. These guide
elements 9 have a guide surface 9a directed inward to the lifting platforms 7a, 7b,

30 which widens toward the top, starting from the vehicle frame 8, and thus orients a
container 5 laterally onto the lifting platform 7a, 7b when the lifting platforms 7a, 7b

are lowered.

As can also be seen from Fig. 1 and 2, the vehicle 1 is not a rail vehicle, but a vehicle

35 1 with tires 1a.



the lowered transport position and the second right-hand lifting platform 7b
in its raised lifting position. In the lowered transport position, the first lifting
platform 7a lies with its full area on the vehicle frame B of the
~automatically driven vehicle 1. To facilitate a setting down of the container
5 on the first lifting platform 7a and the 25second lifting platform 7b, each
of which is in the lower transport position for this process, funnel-shaped
guide elements 9 are provided right and left on the vehicle frame 8 of the
vehicle 1 looking in the driving direction ¥ of the vehicle 1, next to the
lifting platforms 7a, 7b in their respective beginning and end regions.
These guide elements 9 have a guide surface 9a directed inward to the
lifting Prafforiie Tas Font3Bwhitkigvide trs towagdithaidap, Stadingydiom s is
vlehict@rrkamefge aandthss@iientshaconiaingr v'éﬂé%%éé}'lye%@&% HeENgs g
platfofa daoddimhenthe lit r .7b are lowered. B Figure 3
SQOW?%%’%%@@t@f %ﬁ%ﬁvﬁ%ﬁﬁg% ipo%sﬁfogf?ﬁ'es. e Oi&f'é)gf} In Fig.
which is parked in the transler stanon-2 ST He WoRER e sikRtpd@iR Bistance
seen FRANEHIG SPPIA RS RO ANFEHRP plctefitsr Av. Tl ackisiartres reis ey
lifting 5846 R0 544 W sursHerendindig 11, | @riegatiees thaddhaiRa O8Rd the fil
castingssSgoffihe teestainer 5 are situated at a distance e above the
support surfaces 3d of the support rails 3b. This distance e can vary

tw 0 mm ending on the loading state of the container
g ] e PR SR e e e et

Fig. 3° BohERERes RIS ARG RetbsRIYITg i SenisinrsieTeel cpaiaspsol pasittoits
withoG'EAFRAFGYS edatditrele BatTies cilvtabheyirg lesewithrtshaasnepsastings
5a anslitscherfgtbitisegigtesrbils Bing in between on the support surfaces 3d
of the support rails 3b. 15Figure 5 shows a perspective view of a vehicle 1

inswhigh, anby. ’ of.the first and second lifting platforms 7a, 7b is
showp h%md %%O%aﬁr ?)gé"éCB‘éerE’ ’8¥V§f|ﬁ‘ti’r‘?8"’ Hve YO'TOPINERFEIRARGT the first
b. fﬁgg‘ PEISHBWS & sipwviay eiptnelysiredaseeionttitittionye

platformss‘ﬁ?%?,
platfotiiBrahuetitnamingeams é21 0t S|ty drsice LBvCONSIStaised second
esseriffaidypetarmdiivenm oteifidg svikictucan be electrical or hydraulic, and
which has a gearing 12 with transmission and distribution function, and by

whichrafi jgint dda, 14h act aonh}\évooCarden shafts 13a, 136.
The ardg%ﬁh %ﬁzg\%ﬂ% t‘l%%grsjﬁ gs@er?tlzﬂfy harATTel o He FAUIRR LRFEERO P

Fof t d\r/ae hféﬁei? W A UL Ay CorTaR BRI BN ehésiehgipmigestion, and
directi¥" B RRRELIOTH&4entt 286k trevOdtetdansiafts 1Ba; A3tTavay
from thrdpaciait 122atis via@ssedanpEarenhe driving direction F of the vehicle

1, which also usually corresponds to the lengthwise direction of the.vehicle 1. The end

25 of the Cardan shafts 13a, 13b away from the gearing 12 acts via a second Cardan
joint 15a, 15b, with a double Cardan configuration, on an act'uatir.\g screw drive 16a,
16b. Each of the actuating screw drives 16z, 16b usually has an actuating screw 16¢,
16d, concealed by a cover and mounted in a bearing pedestal 17 articulated to and
pivoting on the vehicle frame 8. Mounted on the actuating screw 16¢, 16d and likewise

30 concealed by the cover is an adjusting nut 16e, 16f, which is joined to an actuating
lever 16g, 16h free of torsion (see Fig. 6). Atits end away from the actuating screw
drive 16a, 16b, this actuating lever 16g, 16h is articulated by an essentially horizontal
axis 18 to a toggle lever 19. For each fifting platform 7a, 7b there is provided one pair
of toggle levers 19a, 19b, of which one front and one rear — looking in the driving

35 direction F — engages with the litting platform 7a, 7b. The toggle levers 19a, 19b have



joint 15a, 15b, with a double Carden configuration, on an actuating screw
drive 16a, 16b. Each of the actuating screw drives 16a, 16b usually has
an actuating screw 16c, 16d, concealed by a cover and mounted in a
bearing pedestal 17 articulated to and pivoting on the vehicle frames.
Mounted on the actuating screw 16c, 16d and likewise 30concealed by
the cover is an adjusting nut 16e, 16f, which is joined to an actuating lever
169, 16h free of torsion (see Fig. 6). At its end away from the actuating
screw drive 16a, 16b, this actuating lever leg, 16h is articulated by an
essentially horizontal axis 18 to a toggle lever 19. For each lifting platform
7a, ASAHERS T FroVRISH 5HY Bl 8P 138G eSS ek o Rots BT WRTEIT e’
fronteamd Sanéehears-tigolkiivinin dhe Vg 35dine tien 169 dpyadreditithe
liftingiripl atfemdgha, Ida: Zhetagate. levesad ey £9h haveyd: aeaorainglfod
first ERQQé%%ﬁ&&%&@éf@é?gm;l% wgw%lﬁ%'?dgm%%a?mﬁe@zm%m e

0 e e actuati
J%lneag ?ototh"emr‘stglg\?ve% g Ienv'éatg %rrdngo ge m%e’% ﬁ% g?wld %g\ri/a%gffr%?n the

togg§RAffeTIee: PP RRE é‘i’:ﬁr‘i“dﬂ%@@@?eéé? AN 8P e e fHiCulated
by anbtienhtriZontas axidie0thaspelyvidnterliienp i e &0 Fpetpecially

regarsbio tHae tegaetevers 498e Ity satatsa Motes from Fig. 5 that they
have a width around 34 the width of one of the lifting platforms 7a, 7b. It is

rovid tatthewd referabl %% I
%llo?:d Ig scﬁhea %he Iltlgrelg ?riat O%:tm %r m%%s% th?ggg%j@ bémﬁft h&‘”

des&fﬁwﬂﬁ%aﬁ?ﬁaﬁﬂlﬂﬁvﬁ?ﬂf% '9‘595%&%@80{5%03&%% r?(f ?‘ﬁdm %Iil¥

7b ateversdishovadarintheireseraetiiansport %@RWVA@C‘%UEHFrY@WC%e
to_ggi&lgwemolgah&%cam iwpéhieir, theckbrtt positicls, iPlwhichithey kese a
slight ysrm@é@%ig\md AreDedbnthise huladp asitinr, dhectagoiesininisei 9en

gt of, f9 ?X%rﬁ&%gg|&?Qnﬂsem@vs%gmg@gwn%m.M%qy@ﬁathe
end o the rst tob;%\(%e ever arm 1519c, 19d away from the toggle joint 19e,

19f i€ AIARY B AR Rorizontal axis 21a, 21b on the vehicle
frame 8. On the other hand, in Fig. 6 the lifting platform 76 is shown in its

raisedrtrtansfier pasitiorrid6dor difnglpjatienidgdgietevers 1Oqistdlyaeen their

extengdedoRositioninil 20whigtheyhene migsantehyeicaldaeighitidiamin

989 I%%Eet%gﬁwé)gr&?ém&ﬁcén%%ﬂt than in the lowered transport position shown
in Fig. 5. Furthermore, one sees from Fig. 6 that the second lifting platform 7b shown,
precisely like the first lifting platform 7a not shown, is guided in addition by two control
rods 22a, 22b relative to the frame 8 of the vehicle 1. The control rods 22a, 22b run
essentially with their lengthwise dimension in the driving direction F of the vehicle 1

25  and are slightly rising in relation to the vehicle frame 8 in the raised transfer position of
the lifting platforms 7a, 7b, which is oriented essentially horizontal depending on the
parked position of the vehicle, and slightly declining in the direction of the vehicie
frame 8 in the transport position of the liﬁihg platforms 7a, 7b. Furthermore, each of
the two control arms runs paralle! to the lengthwise dimension of the two lifting

30 platforms 7a, 7b and alongside them. Also, they have a slighter length than the lifting
platforms 7a, 7b and are arranged alongside them with a slight spacing. A first end
23a of the longitudinal control arms 22a, 22b is articulated by an axis 24a which is
essentially horizontal and extending transversely to the driving direction F. The
opposite second end 23b of the longitudinal control arms 22a, 22b is articulated to the

35  respective inside of the guide element 9, but underneath the guiding surface 9a of the -



in Fig. 5. Furthermore, one sees from Fig. 6 that the second lifting platform
7b shown, precisely like the first lifting platform 7a not shown, is guided in
addition by two control rods 22a, 226 relative to the frame 8 of the vehicle
1. The control rods 22a, 22b run essentially with their lengthwise
dimension in the driving direction F of the vehicle 1 and are slightly rising
in relation to the vehicle frame Sin the raised transfer position of the lifting
platforms 7a, 7b, which is oriented essentially horizontal depending on the
parked position of the vehicle, and slightly declining in the direction of the
vehicle frame Bin the transport position of the lifting platforms 7a, 7b.
Furtheridectienesd eHoof therianine ohifro Paripiserin 8Yrara adsthed whigttvise
dimepgionetetema bfing3Rplaifipansgheangleandaloivgsidestiient. #lte,
they %Yﬁeq Sl‘%@@&/!ﬁﬂ%’fbmncmﬁdlfém platformseand R A88iizing the
ananged longside fhem i t;,aos'I%@tpga@g@gmeafesa@srgqezganowgeagh tho
longitu Aindy % 5238

control arms IS articu

ated n aXIS
e%sefﬁ?ﬁﬁ?t’lﬁ%ﬁ‘mﬁﬁﬁt‘?ﬂ@x@hﬁﬁ?@eﬂ%%é?)%%e f/%b RO AR e F‘
The episosite addwnklinsoeghent ehidadeagiriasa tEnten aaiEe %?@%ﬂ?
articiateshiotheshbraspesinre dnsidiEtod thafguid & Bmedid@ebutt lead to a
undeé_ra%@ sthf%@m@ling plfRRe Harehibes 10 guidealgeent & {es the
orienfing.0 Fcoc%mﬁa'%erz%]%é‘gﬁ’m@fﬁ%ﬂ% %éé?n\%hz'&hrbsaﬁ@alg Q%&@&Eai

and ext n S asically at right angles to rvin Cll

o e e fe hma sl e
stabilizihg lweraﬂ/eow@ef lederdioge I@b?%%ﬁ%’s@?@gbééﬁ\?ét%‘éébtﬁﬁ
toggledevenaim i Sgmi ShitheGrespektiveviftmapplaforensy &, tp vghicle
fastengrlcrelativegta theavahicedrame & trovhatdhemxiending tamdfer
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platforndgtigauib eertetiieSendcotiveol Oguidxdeirsbritsdnsh e RSt e

frameBrisceasatasuch hat dheolitting platdoame dian Flfithdhisitowetedns
posmgm'% B’%‘eﬁk@ﬁ%#%Mﬁﬁ@b’?&%g%ﬁé@rmé%@Qeléf%lwmﬁmx%m@ saMmeo
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transf@F‘pB’éﬁ%FﬁﬁFd ?ﬁ@t%‘sﬁﬁﬁ’d*ﬁd%?ﬁ% p?ﬁ'éolnf't AR RBRRSRR P i %uns
throughtioslightip tSotideedolfafciomiy ranrrasehidogevfieng Gretientbghles
levers,d8as 19b and the arrangement of the longitudinal control arms 22a,
22Db on the lifting platforms 7a, 7b and the guide elements 9, and does not

rgsoveFes(&gj?l\ﬁo slgtg‘p“ﬂeev?‘g geré&%l lifting platform 7b per Fig. 6. in particular,
one notices that the fongitudinal control arms 22a, 22b are arranged on the right and
left side, looking in the driving direction F of the vehicle 1, next to the lifting platform
7b, and run paraliel with the lengthwise axis of the lifting platform 7b and have a
spacing from it equal to roughly the width of the longitudinal control arm 22a, 22b. It is

30  also important to mention, for the arrangement of the longitudinal controt arms, that

the points of articulation of the longitudinal control arms 22a, 22b via the axes 243,
24b to the liting platform 7b and the guide element 9 are arranged opposite each
other. It is also evident from this view that the guide elements 9 have guide surfaces
9a on their inner side facing each other.
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manner. The maximum in or opposite the travel direction F of the lifting
platforms during the lifting or lowering process varies in the range of a few
millimeters, i.e., 2 to 2010 mm. The lifting height of the lifting platform 7a,
7b lies roughly in the range of 600 mm. In the transfer position and the
resting position, the positions of the lifting platform 7a, 7b coincide, looking
in and transversely to the driving direction F of the vehicle 1. 25Figure 7
shows a top view of the second lifting platform 7b per Fig. 6. In particular,
one notices that the longitudinal control'arms 22a, 22b are arranged on
the right and left side, looking in the driving direction F of the vehicle 1,
next ThethestitHoyY pRitforas Feeratrdains b aIrsriv At RO TORGIA RSP IS BF
the lifingiplatiosmmaripand banararspaaiieg!frdris ilerprsstderpughbpariether
width,efthe-langiisiinaleatotah 22mdR e HiisdRalsa ifeportang to
mentg') Qr‘aIBF\sthe arrangement of the longitudinal control arms, that the
points of articulation of the longitudinal control arms 22a, 22b via the axes
24a, 24b to the lifting platform 7b and the guide element 9 are arranged
opposite each other. It is also evident from this view that the guide
elements 9 have guide surfaces 9a on their inner side facing each other.
11 The present invention has been described by means of a floor-bound
transportation vehicle for the transport of containers. Basically, it is also
possible to transport other heavy loads, such as slabs and coils in
foundry, steelmaking and metal rolling operations. 12 List of reference
numbers lautomatically driven vehicle latire 52transfer station 3support
frame



3alegs 3bsupport rails 3cend surface 103dsupport surface 4floor
5container 55corner casting 5blengthwise side 15Scbottom surface
6entrance channel 7lifting platform 7afirst lifting platform 7hsecond lifting

platform 208vehicle frame 9guide element 9aguide surface 10lifting drive
11drive motor

10

18

20

25

30

35
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List of reference numbers

1 automatically driven vehicle
1a tire

transfer station

support frame
3a legs
3b support rails
3¢ end surface
3d support surface
4 floor
5 container
5a corner casting
5b lengthwise side
5¢ bottom surface
6 entrance channel
7 _ lifting platform
7a first lifting platform
?b second lifting platform
vehicle frame
8 guide element
Oa guide surface
10 lifting drive
11 drive motor
12 fransmission

13a, 13b Cardan shaft
14a, 14b first Cardan joint

15a, 15b second Cardan joint
18a, 16b actuating screw drive
16¢, 16d actuating screw

16e, 16f adjusting nut
169, 16h actuating lever
17 bearing pedestal
18 axis

19, 19a, 19b toggle lever



2512transmission 13a, 13bC,ardan shaft 14a, 14bfirst Carden joint 15a,
15bsecond Carden joint 16a, 16bactuating screw drive 3016c,
16dactuating screw 16e, 16fadjusting nut 16g, 16hactuating lever
17bearing pedestal 18axis 3519, 19a, 19b toggle lever 19c, 19dfirst
toggle lever arm 19e, 19ftoggle joint 199, 19hsecond toggle lever aim 20a
20bupper axis 521a, 21blower axis 22a, 22blongitudinal control arm

19¢, 19d
19, 1of
19g, 19h
20a, 20b
5 21a, 21b
228, 22b
23a
23b
24a
10 24b

15

e Q O T

13

first toggle lever arm
toggle joint

second toggle lever arm
upper axis

lower axis

longitudinal control arm
first end

second end

axis

axis

spacing

width

width

spacing

spacing

driving direction

spacing
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23afirst end 23bsecond end 24aaxis 10240axis aspacing width width

spacing 15espacing driving direction spacing MCSLI.P 14 Patent claims MCSLLP

1. Floor-bound transportation vehicle (1) for the transportation of

containers (5), with at least one lifting platfporm (7), arranged on a vehicle
frame (8) of the transportation 5 vehicle (1), which can be raised from a
lomegesd draipgportation position into a raised transfer position via at least

one lifting drive (10) and, conversely, can be lowered, wherein each lifting
platform (7) is fastened on the vehicle frame (8) via exclusively two tqggle
leleré prdwungtijaoamrengtiantveioieint) dorgbedratEpatatiertrainspasiation(s), with
veielas{ bhdmaiHEipRbatiqn 6A-ARBPETAISEHAL FAMB]APWRIRAMAN S ation

9a, .19h), the at least lifting drive (10) acts on
B b e oy e o

the'two't
tHeanrelns porititiorvieetiitiestiyre fittre lifting €Yl dodjesimyersaieroantoe lowered,
WRER#ha BRINGHATV B 4RO isPYided ey Lfting nlatiqug @t%iﬁo DMWY sively
on both the two toggle levers (19a, 19b), characterized in that €ach toggle
QU PESLE RIS AR g 9 HRP G, B 6NN (Hestiend TicidpeeansRortaton
vehite 18 pxteniif§igmiatoenth@n dum b eawisiivof dh e dfibgplatipshévo toggle

eRRRAAINOTAEHINHR at least one lifting drive (10) acts on the two toggle levers (19a,
19b) and the lifting platform (7) is guided on the transportation vehicle (1) for the lifting
and lowering movement, wherein a lifting drive (10) is provided per lifting platform that
acts jointly on both the two toggle levers (19a, 19b), characterized in that each toggle
lever (19a, 19b) looking in the driving direction (F) of the transportation vehicle
extends for more than half the width of the lifting platform (7), especially more than
75% of the width of the lifting platform (7).

2. Transportation vehicle according to claim 1, characterized in that the first toggle
lever (19a) is arranged on the lifting platform (7) in front and the second toggle lever
(19b) in the rear in the driving direction (F) of the transportation vehicle (1.

3. Transportation vehicle according to claim 1 or 2, characterized in that each toggle
lever (19, 19a, 19b) consists of a first toggle lever arm (19¢, 19d) and a second toggle
lever arm (19g, 19h), which are connected to each other by a toggle joint (19e, 19f),
the first toggle lever arm (19¢, 19d) is mounted on the vehicle frame (8) via a lower
axis (21a, 21b) at its end away from the toggle joint (19e, 19f) and the second toggle
arm (19g, 19h) is mounted on the lifting platform (7) via an upper axis (20a, 20b) at its
end away from the toggle joint (19e, 19f).

4. Transportation vehicle according to claim 3, characterized in that the lower axes
(21a, 21b), the axes of the hingelike toggle joints (19e, 19f), and the upper axes (20a,
20b) run parallel to each other.

5. Transportation vehicle according to claim 3 or 4, characterized in that the two

toggle levers (19, 19a, 19b) are arranged between the lifting platform (7) and the



75% of the width of the lifting platform (7). 2. Transportation vehicle
according to claim 1, characterized in that the first toggle lever (19a) is
arranged on the lifting platform (7) in front and the second toggle lever
20(19Db) in the rear in the driving direction (F) of the transportation vehicle
(1). 3. Transportation vehicle according to claim 1 or 2, characteri¢é@linp
that each toggle lever (19, 19a, 19b) consists of a first toggle lever arm
(19c, 19d) and a second toggle lever arm (199, 19h), which are connected
to each other by a toggle joint (19e, 196, 25the first toggle lever arm (19c,
19d) is mounted on the vehicle frame (8) via a lower axis (21a, 21b) at its

end &higle frame (Rstotylbgsnselabits GBeaitd tRRVe ARBIFATOGHR YRST (9g,
19h)ifsronpathied Onmihvesliftng el atiosfer f65ita Rrihappstiepdsré20a, 20b) at
its end away from the toggle joint (19e. 19f). 304. Transportation vehicle
ACoo e RAaI K%htﬁo@ag@c%}gr@g isgg@%%n% pS! @eR Ala, ik ihe
No) ) , , er.axe a

o0y 19 BAISTEN 1 S 2 R SO s
clainYedigle Famrafhdieereit it aethel ds|@leriatergo i)
are atednged bettwaehetid A6kl arfefitst @jsdAthiapd MCSlitRied dhfcle
frames (@ eseathasihe toggle jaiptsikoed 96 maye cnseceacatiemwhen
the lifting platform (7) moves from the transfer position to the position of
rest. 6. Transportation vehicle ac?orgaimgsto one of %Ia.?limtgajf {9

SharhclS R FIRATHRE %?ﬁ%ﬁg” SIS ided by at B Rnglugil
longRERHREAEBHES &Ff T2D8° SRR\ iﬁ@ﬁ’&ﬁ‘&f@ﬂ%ﬁ so that the
longitasiiival et dtiagmiatzra (D2bjHe tankaarapesitiey ey Heig sfatfensiiqr)
at itschinstien o dRRgin 280)rs e firstoaxisdRiba ieeddb (5)artioalateid ¢ the
vehicle frame (8) at its second opposite end (24a, 24b) by a second axis
gg 4b23'. Transportation vehicle according to one of claims 6 or 7, characterized in that the
first axis (24a) and the second axis (24b) run parallel to each other and parallel to the
lower axes (21a, 21b), the axes of the hingelike toggle joints (18e, 19f), and the upper

axes (20a, 20b).

20 9. Transportation vehicle according to one of claims 6 to 8, characterized in that one
jongitudinal control arm (22a, 22b) is arranged at left and right alongside the lifting
platform (7), looking in the driving direction (F) of the transportation vehicle (1), and

the two longitudinal control arms (22a, 22b) run parallel 1o each other.

25 - 10. Transportation vehicle according to one of claims 1 to 8, characterized in that two
lifting platforms (7a, 7b) are arranged one immediately behind the other fooking in the
driving direction (F) of the transportation vehicle (1), maintaining a spacing between

them.

30 11. Transportation vehicle according to claim 10, characterized in that the lifting
platforms (7a, 7b) are of such dimension that a 20-foot container (8) can be
accommodated by each lifting platform (7a, 7b), looking in the driving direction (F) of
the transportation vehicte (1), or the two lifting platforms (7a, 7b) together can
accommodate a 40-foot container (8) or a 45-foot container (8), looking in the driving

35  direction (F) of the transportation vehicle (1).



107. Transportation vehicle according to claim 6, characterized in that the
longitudinal control arms (22a, 22b) and the toggle levers (19a, 1910) are
dimensioned so that the positions of the lifting platform (7) In the transport
position and the transfer position coincide, looking in and transverse to trma%“ b
driving direction (F) of the vehicle (1). 158. Transportation vehicle

according to one of claims 6 or 7, characterized in that the first axis (24a)

and the second axis (24b) run parallel to each other and parallel to the

lower axes (21a, 21b), the axes of the Mngelike toggle joints (19e, 19f),

and the upper axes (20a, 20b). 209. Transportation vehicle according to

one of claims 6 to 8, characterized in that one longitudinal control arm

(22a,122h)hispHARg oshaldefbaad dighinalengsisietthe liftong- platasmn(hht the
looking in the Hfdygags%vse&tgoa},&@ﬂgtom 1tf%ng£@5weayﬁmgﬁgrgt o@my@e

two longitudinal control arms n parallel to eac gs
TranSHoPtAEbF Rt WadgHdinGg 2Q)ne o ARSI § rlze\g in
that W&B‘ﬁ‘i’ﬂ%@ciﬁ‘éﬁ&‘ﬂ{éeﬁée%) are arranged one immediately behind the
other looking in the driving direction (F) of the transportation vehicle (1),
maintaining a spacing between them. 3011. Transportation vehicle
according to claim 10, characterized in that the lifting platforms (7a, 7b)
are of such dimension that a 20-foot container (8) can be accommodated
by each lifting platform (7a, 7b), looking in the driving direction (F) of the
transportation vehicle (1), or the two lifting platforms (7a, 7b) together can
accommodate a 40-foot container (8) or a 45-foot container (8), looking in
the driving 35direction (F) of the transportation vehicle (1). MCSLLP 16
12. Transportation vehicle according to one of claims Ito 11, characterized
in that the lifting drive (10) consists of a drive motor (11), arranged on the
transportation vehicie (1), which acts on the two toggle lever (19a, 195)
via a transmission (12) and two 5actuating screw drive (16a, 16b).



