1 Apparatus 107 securing a container on a platform of a transport vehicle The invention relates to an
apparatus for securing a container on a platform of a transport vehicle, in particular on a lifting platform
of a floor-bound and automatically guided transport vehicle, by means of securing elements which are
supported on the platform and lie against the contair;er in order to secure it. It is generally known to
secure 1ISO-containers and/or swap containers on transport 10vehicles by means of so-called twist
locks. For this purpose, the corners of the ISO- containers and/or swap containers are provided with
standardised so-called corner castings, into which a 'welting element of the twist lock can be
introduced arftbrotates fier sedering secureitite dS@ptatitainer anchiompsvapidortainer on the transport
vehicle. Rotation of the locking element establishes a positive-locking connection between the
15comer casting and the locking element. This type of twist lock is described e.g. in the German
laid-open doclimeémtdDEongel g8s2e3urpPhe tvitlscksrihereinapse onreplsofapposite ends of
transverse beams,oha sam RSN LR IOARVETLIRG IR, RS Ram PIOLEIng N D!
non-operative position beyond the ends of the transverse beams in an unwieldy manner, ﬁey can be
pivoted in ab8utdgd/ErsaPExishzieAbrivenicdlirg sppaiatusiis aisotkaswnpiporteEunapean Patent EP
0 996 562 Bl A afilchd: 50 CHRIAIPL CALDR Seeyied on a railway-car. This locking
apparatus consists substantially of a stop element which can be pivoted open in the region of the end
side of an ISO-container and which is held in a vertical position by 95means of an elongated knee
iever. In this verdigahaaation, fie:ston slement igsaganstibe.end side.and.ean s, prevent the
ISO-container from sliding in its longitudinal direction on the railway-ear. in order to p?event the
ISO-containeY sheriesiftin e rohs e iaihviaischacks pirowihicty emgagsbdntorerectisifs the end side of
the railway-cak s ishoses an e eaof e SopslementiEmaln.liom e (alwaYs dgear. Moreover,

the stop element can be pivoted from its vertical locking position to a horizontal non-operative position,

in which it reS@SHaES SHaNEYsh iR singdesmhel il vajacacsandues noturiedendrpivtsting
movement ofig slightly taised d%@s@a@@{&%épaﬁ'i@&eg\%%mﬁﬁéi 'M‘&H%L?B it vertigal locking
0

position the stop element and its pin lie in the region e corner castings of the ISO-container

against the eRPSidRNtAEFRDIOHIE SleHTE. WHbbP RSP i fixingkire shjasconmbeivwabldiplate, in
particulas a freight,containenema 18ading Surase afiaralhobreadmehicle &%Jé%ﬁ,\é@ {ggh@ﬂs German
ispose

Patent DE 43 34 255 C2 and comprises several securing elements which are SO as to be

distributed ortFEYHAHIgRGHACE UTRBE D BN PRy X8 miéntEheaivise iorstiemsboatcs¢ravizbntal axis
which is direcieddpohie langividinakdirestionof 41 vehicle:ibhesepHEng slemantis suostantially

c-shaped in formation and comprises a _

locks from protruding in their non-operative position beyond the ends of the
transverse beams in an unwieldy manner, they can be pivoted in about a vertical axis.

20
A further locking apparatus is also known from European Patent EP 0 996 562 B1, by
means of which ISO-containers can be secured on a railway-car. This locking
apparatus consists substantially of a stop element which can be pivoted open in the
region of the end side of an ISO-container and which is held in a vertical position by

25 means of an elongated knee lever. In this vertical position, the stop element lies
against the end side and can thus prevent the ISO-container from sliding in its
longitudinal direction on the railway-car. In order to prevent the ISO-container from
lifting off from the railway car, a pin which engages into a recess in the end side of
the railway-car is disposed on the end of the stop element remote from the railway-

30 car. Moreover, the stop element can be pivoted from its vertical locking position to a
horizontal non-operative position, in which it rests flatly on the loading surface of the

railway-car and does not hinder a pivoting movement of a slightly raised ISO-

container in the region of the railway-car. Inits vertical locking position the stop




10first eye-shaped element and a second hook-shaped element. If a container is set down on a
loading surface of the vehicle, then the sleeve is pressed into the loading surface from the underside
of the container. As a consequence, the entire securing element is moved about the axis thereof and
therefore the hook-shaped bent part. of the securinlg element opposite the sleeve is pivoted in the
direction of a sidewall of the 15 container. The hook=shaped part then lies against a protrusion of the
container which projec ‘laterall.l from the, sidewall. Several of these securing elements are disposed
on the Iongitfiﬁﬂ%flélad S S %Iﬁfﬁ%%l%oﬁfﬁsﬁgﬂ%ﬁ%}&gw bR IYhuER Bk Hsdnsdteral
manner a conitaiger siticheieget down on the transport vehicle. Furthennme, a system for loading and
unloading containers onto and off a ship is already known from the European patent specification EP 0
302 569 BI. This system comprises at least one quay crane for loading and unloading the container
ships moored-aiteetuane, Theguaynerdnes:ang used ;e pickaupdhe coslamners freonRiteansport vehicle
or to set Iglhe (}%nt%'{nerst down on 1thia.trgmsr{i)%ort vthicIel This téan p rt.v%%icle 25is movable on the quay
without the uSe 6f rals and iSgtided BhfoHatEally BY L EoMPolfer e FBRaiE s thioaded by the
transport vehigtenomi® piekEoRHB B4 thestehspo dovehiGles atecribtinangteissiatsiation atkhis transfer
station consists substantially. of positionally fixed support tables, onto which the containers are set
down or fromcills\slﬁ?csﬁ Re %Sitr%an@r%ré%%%%c{% Ep?#ﬁg 5%%65’05%8%?@8%?%%@8% 58the shape of
support armsbamivstipipdrtithe loomtairier fkonwihelbus idi theae giahedbtheindongitudinahsidese
Accordingly, the.distance between.the opposite s rt taples is designed to he smaller than the width
of the containveer%slgll% ?)%%? %o'be %B‘% ce)n[g:i)g Sﬁps% I%eﬁ)c%%{tgi%%rp Fr%r%l %g%a&%&a& abie’Br§afit down
thereon] it is proviged thatdletertrarnsport vetiole lcomplispsia platforn farcranapertingtthe containers
and either the,franspart vehicl erall ar only it tform is, raised for th rpose of, transferring a
container, thedér(grﬁéggrt}c\)/@ﬁ%eg% %ﬁerﬂfg\[/%esfj%ftﬁ%%%%tn %%ee?vﬁé\s/vp rrgg%en%ggcl;gﬁ ngeg?g%lr%n, out of the
region of the supperfrtablés. Whes dsivfdle platfanerwhich camdpcaisethardioneradnthe platform still
has to he lowereg.50,ha) (06 Jranshertyelyele anconinus maving. infhis.sase, lne containers are
set down on the support ta% e In the opposite sequence. To ensure that the ransp%rftvehlcle can pick
up the contaitigrsefronn grctransiarmstsitoetbledifting inlehastbewlidthtivhichasidavadlen fhian the
distance bet : I r t.is.not described whether.the container 10is
acdtionslly hel B the e S e pe g B e eI e object o
the present invesstniatebyiderathappieretls forvseduriiibacoetaingrebmaplatfortspdadransport
vehicle, in paicsiar i litincuplal’armob adenr Beupd.and.antomatcally ulde, ranspert vehicle, by
means of securing elements, which apparatus is characteris y a simple and secure construction.
This object isachkived byrashperiusTohsdririg dovortaiterttmspplatfidiviof a transport vehicle
with an automatically guided vehicle for containers having the 20features of claim 1. Advantageous
embodiments of the invention are described in the subordinate claims 2 to 15. In accordance with the

inve_ntio?—l@ in tﬁé’?ﬁ_b‘?@@ﬁaﬁ B ppardtsl fef securng ko edmmiteatoncs plidomd offa taingport vehicle, in
particular on glifyag;platHeriLal A deQrhRURYatent specification BP 0 302 569 B1. This system

comprises at least one quay crane for loading and unloading the container ships
moored at a quay. The quay cranes are used to pick up the containers from a transport
vehicle or to set the containers down on this transport vehicle. This transport vehicle
25 ismovable on the quay without the use of rails and is guided automatically by a
controller. The container is unloaded by the transport vehicle or is picked up by the
transport vehicle at a stationary transfer station. This transfer station consists
substantially of positionally fixed support tables, onto which the containers are set
down or from which the containers are picked up. These support tables are formed in
30 the shape of support arms and support the container from below in the region of their
longitudinal sides. Accordingly, the distance between the opposite support tables is
designed to be smaller than the width of the containers. In order to be able to pick up

the container from the support table or set it down thereon, it is provided that the




25 and automatically guided transport vehicle, by means of securing elements which are supported on
the platform and lie against the container in order to secure it, a simple and secure construction is
achieved by virtue of the fact that a multiplicity of securing elements are disposed so as to be movable
on the platform such that depending upon the positijon and type of container set down on the platform
a first group of the 30 multiplicity of securing elements is moved front the container to a passive

position and a second %‘r%%s of the multi allit?g%r%othﬁ secur'{ng\%lﬁements IS moved romh%he container to

an operating 5%?%%1}1% EMARPI e pérating f)os%ﬂ‘o(’fno,rlﬁ I R EEEH AL gerl(t)ueﬁ)to securing
elements seawes thevebitiaioesrtol preventiit fromfostipzing séd donh offutipe gelatiorms fdne grultiplicity of

securing elements ensres thal the contalner setdown,pn he. platform.is seqred ajiomatically even f
the containerS alfernate within a known number ofz%)’/pes and(ieng%ﬁs. The secuﬁng elements in the

passive positioafdennethisider theitoadingeangponi caidirsg roce dunes alpladmstrudtidnderins, it proves
to be particularly conveniont that e securing %'%W&Béﬁc?&%r@@é*o“%%% QN the platform;sp as to be able
to pivot between an opera%ng position, a non-operative position and a passive position, and are
pivoted in thecpassiverpositiom py larthusndessifactinvitieescontsinéoyprefetab ppermitsating flush with

1.0the S“rfac%é’%th%s‘?t'éﬁé’Rﬁ‘éﬁé%.”ﬁeodE%%&%Ot?ﬁ?ftﬁ@%% gﬁ{m-e{a\iatef%i%htﬁ%ﬁ%?ﬂq%Qﬁﬂ%?ngr tween the
individual operatlrlfg pOSItSIOChS and a reliable a sorption of the securing forces is achieved by virtue of
the fact that thersebutingsélervenis, dhe hftnptetlohahe pidttorrhish astober dlive toepivot via spindles

and the 15spindles are dis fﬁl%dogk&%é‘)%gg%'%@? eﬁ?ﬁ?ﬂ&%‘&%&%&f %ﬁ%ﬁ%&%@ B&K%H$érw'th and
below the surface of the pelatform. S|mpﬁ ravitational force actuation of the securing elements is
accompli§heddnduittoebf tredfacttteatititogecuringtelesneritscmelformed as two-anned levers having a
20securing part and a weight part which are mounted in the middle on the spindles. in this case, the
weight parts are dimensioned in such a manner that in a non-operative position of the securing
elements, in Whicheriezeonidinepissetidowntiondhiegplatibinbttrssidonrngosleémentsiprotrude with a part

of its securin I rface )l . irecti ir - own
thereon. As ST B R eecuring
elements, in ordléntp hletfnte ¢6 hbkbtheovoa@ideromittedlattondedimsauiing slisntents are formed

as lateral secyfing.clensiia aagionaludinal sseuing slamenindudhin casselonalifnal securing

elements in their operating position come to lie against an 30end side of a container which has slipped
in the longitudipragtdiréction of the platform,

This object is achieved by an apparatus for securing a container on a platform of a
transport vehicle with an automatically guided vehicle for containers having the
20  features of claim 1. Advantageous embodiments of the invention are described in the

subordinate claims 2 to 15.

In accordance with the invention, in the case of an apparatus for securing a container
on a platform of a transport vehicle, in particular on a lifting platform of a floor-bound

25  and automatically guided transport vehicle, by means of securing elements which are
supported on the platform and lie against the container in order to secure it, a simple
and secure construction is achieved by virtue of the fact that a multiplicity of securing
elements are disposed so as to be movable on the platform such that depending upon
the position and type of container set down on the platform a first group of the

30 multiplicity of securing elements is moved from the container to a passive position
and a second group of the multiplicity of the securing elements 1s moved from the
container to an operating position or remains in the operating position, in which the

second group of securing elements secures the container to prevent it from slipping




and the lateral securing elements in their operating position come to lie against an inner side of a
corner casting of a container which has slipped transversely with respect to the longitudinal direction of
the platform. In constructional temts it is convenient that the longitudinal securing elements are kilned
in the manner of a strip having a point. It is particularly advantageous, convenient and secure that the
lateral securing elements are formed in the mannerof a strip and comprise on their end remote from
the spindle an ed hich in the qperati osjtion. of the Lateral securing elements protrudes laterall
to a slight ex%é\ﬁ’ %gﬁﬁjt%g%t?é)ﬁ%}m and™ z]atgtl el%{é/ié) 6f e S GrTaE S %F‘aﬁ%?ﬁ%?ﬂ?e edge can ’
transfer the holdingferces batwedr theomer castiad dQendttbe iplattari ineadseliabhdesmanner. In a
preferred embodiment, jt.is provided that, as.seen in the directign of the spindle the securing part has
a parallelogr%uiﬁfﬁﬁtee s\fﬁtahﬁlé %E/lﬁ}%’é’l (I)lﬁlé@uééi%fa %%Seaf%(({:}ﬁeél %ﬁges 'cg?ll a?ﬁcel%rfggo%es% X %Wr{‘%aend the end
side remote framivihpospindlédapehtoivartts oréiagatnbnincadiopiuseedngied manner and form the
edge. It is preferably provided that the lateral securing elements are distributed in several groups on
the platform such that containers of various sizes can be secured in each case in the region of their
corner castings:ofibeucontaiaens, at@fuvtser Sequred uathisc@0vearnethantthestatibe corner castings but

outside the ot{u}arwi e used st[an%%rg{g,eq %&erpligggsiq Otr%e corner &%%ELQ&SV.TS% 1831%%/6%% tﬁ%%reased by

virtue of the fact that the Latera secunr?gae ements are disposed’on the platform in"a redundant

manner as appaitiimrelatiooperatcerpesitasting tobes2sseouned, Tintaappactdsprovided for securing
purposes is used.in a multi-purpose.manner by virt f the fact that the longitudinal securing
Clements ard el R e e e can
be securfed inheach BG4 p thidoragiontbé theietend Gidesplti®adequate that rigid end securing
elements instead of longitudinal seen elements are disposed in the region of the end surface of the
platform. In the event that the platform is divided in its longitudinal direction into two platforms, the

securing elemerits gifdisposehitza vairrosiive rreldvitanhepsutimesspratone eachrotibion the
respective pl%f&%ﬁbn of the securing forces is achieved by virtue of the fact that the securing

elements are mounted on the platform so as to be able to pivot via spindles and the
15 spindles are disposed in the longitudinal direction of the platform and in parallel with

and below the surface of the platform.

A simple gravitational force actuation of the securing elements is accomplished by
virtue of the fact that the securing elements are formed as two-armed levers having a
20 securing part and a weight part which are mounted in the middle on the spindles. In
this case, the weight parts are dimensioned in such a manner that in a non-operative
position of the securing elements, in which no container is set down on the platform,
the securing elements protrude with a part of its securing part from the surface of the
platform in the direction of a container to be set down thereon. As a result, this

25 dispenses with any complex mechanical or manual actuation of the securing elements.

In order to be able to hold the container on the platform, the securing elements are
formed as lateral securing elements and longitudinal securing elements. In this case,
the longitudinal securing elements in their operating position come to lie against an

30  end side of a container which has slipped in the longitudinal direction of the platform,
and the lateral securing elements in their operating position come to lie against an
inner side of a corner casting of a container which has slipped transversely with

respect to the longitudinal direction of the platform.




The previously described lateral securing elements are particularly suitable if the width of the platform
is smaller than the width of the container. Then, the corner castings having their standardised
openings cannot be used for securing purposes. 10The invention will he described in more detail
hereinafter with reference to an exemplified embodiment illustrated in the drawing, in which Figure
1shows a perspective view of an automatically guided vehicle in a transfer station, 15Figure 2shows a
front view of Figure 1, in which the lifting table of the vehicle is raised, Figure 3shows a side view of a
lifting table in the raised position, Figure 4shows a plan view of a lifting table of a vehicle as shown in
Figure 1, FiginreoSstrovisnalgeotiont entargemenit tbhiFiyu ten2ifronahteeeyivnebfrachfiiigcontable and a

C(_)ntainer, Fig)l{{gegsQQ%antaSrelg}i8pae§}?g%g{;§5%1£§fo$;g_ures from the region of a corner of a lifting table,
Figure 7shows a Side view of an end region of a 45-foot container on a lifting table, and 25Figure

8shows a sectional view of Figure 7 along the sectional line A-A. Figure 1 illustrates a perspective view

of an auiomafiegly guided ehigle, Jno. paps(er siaion 2o/ Wanserstalion g.0f this type can

de
ar :
serve as an mter?ace}%et een the %utomatlcally guided vehicles 1 and another transfgort means such
as e.g. a ganttyments are formed in the manner of a strip and comprise on their end remote from

the spindle an edge which in the operating position of the lateral securing elements
protrudes laterally to a slight extent from the platform and at the height of the surface
of the platform. The edge can transfer the holding forces between the corner casting

10 and the platform in a reliable manner.

In a preferred embodiment, it is provided that, as seen in the direction of the spindle
the securing part has a parallelogram-like shape whose longitudinal side facing the
container to be set down and the end side remote from the spindle taper towards one

15  another in an obtuse-angled manner and form the edge.

It is preferably provided that the lateral securing elements are distributed in several

groups on the platform such that containers of various sizes can be secured in each

case in the region of their corner castings. The containers are further secured in this
20  manner on the stable corner castings but outside the otherwise used, standardised

openings in the corner castings.

Safety is increased by virtue of the fact that the lateral securing elements are disposed
on the platform in a redundant manner as a pair in relation to a corner casting to be

25 secured.

The apparatus provided for securing purposes is used in a multi-purpose manner by
virtue of the fact that the longitudinal securing elements are distributed in several
groups on the platform such that containers of various sizes can be secured in each

30  case in the region of their end sides.

It is adequate that rigid end securing elements instead of longitudinal securing

elements are disposed in the region of the end surface of the platform.




30crane having a spreader frame as a load receiving member or a high-legged and manned
container-transport vehicle which is typically defined as a straddle carrier. The transfer station 2
consists substantially of a stationary support frame 3 which consists of legs 3a in the form of vertical
posts and support rails 3b secured thereto. The legs 3a are positioned at their lower end on a floor 4
which typically forms part of a quay in ports. At their end remote from the floor 4, the legs 3a are
slightly bent inwards, so that they appear slightly L-shaped as seen in the direction of travel of the
vehicle. Then, the support rail 3b is secured to the thus substantially vertically extending, upper end

surface 3e dhtihe Rigsi3hatAR PG feyidaddrel rérnaiel BrL e e ¥ase on the right-hand
and left-hang sigle, as seen in-the dusctionaf siaveld threalegs areeashdispesedat a spaced interval
with respect to each other 10and with respect to the vehicle 1 which has nulled into the transfer station
1. The right epadicdete [exsd SEereraiBe 1GRIS6HEE IIBIBERE one another. The spaced interval a between
two oppositely disposed legs 3a is selected to be greater than the width b of the vehicle 1 so as to
allow the vehicle 1 to pull in. In this case, the spaced interval a is about 100 mm larger than the width

h. The oppodite BWWWa@I@S%b\‘RMéW@Jé%QPme@Q&%%@CtBli‘I’i]é’ SHPRIFHASES 3e of the legs 3a

have an L-shapgd ¢rass sesuon anseanintie.direetion ot taxelndl, Mhereit theitdong limb is
secured to the end surfaces 3c of the legs 3a and the short limb forms a horizontal and inwardly facing

support surf4eEiBesBrRE Srtatarta 45 BeoRsT HEH A eSS PR SHEATTREP B BPE Bositioned, with
their corner castings 23 which arc stable and are preferably 70disposed in the lower corners and with
their lower longitudinal sides 511 lying therebetvveen, on the fsuppo t surfaces 3d of the support rail 3b
when thy hZé BEERUSEL HBWIT SETRTDRSERBNTG HE VeRrIE F3r &ﬁ%‘?ﬁ%‘?ﬁ%%ort means. In order
to set the Coei%iﬂgfﬁiédd&m&ﬁl@ﬁ@iﬂ@@@@ﬁcﬁﬁﬂﬁ@@ﬁa&h@ iR angler to pick up the containers 5 from the
support surfaces 3d, the vehicle 1 comprises a lifting table 7 which can be raised. and lowered
vertically relative to a vehicle frame 8 of the vehicle 1. The lifting height of the lifting table 7 is about

600 mm. It iszapparent in kighie Jlp dhpleatfirstdtingrtablaéamanchidysadaad viftingetable 7b are disposed
on the vehicle ,
transfer station,
15 Figure2 shows a front view of Figure 1, in which the lifting table of the

vehicle 1s raised,

Figure 3 shows a side view of a lifting table in the raised position,
Figure 4 shows a plan view of a lifting table of a vehicle as shown in Figure 1,
Figure 5 shows a section enlargement of Figure 2 from the region of a lifting
20 table and a container,
Figure 6 shows a section enlargement of Figure 5 from the region of a comer of
a lifting table,
Figure 7 shows a side view of an end region of a 45-foot container on a lifting
table, and
25  Figure 8 shows a sectional view of Figure 7 along the sectional line A-A.

Figure 1 illustrates a perspective view of an automatically guided vehicle 1 within a

transfer station 2. A transfer station 2 of this type can serve as an interface between

the automatically guided vehicles 1 and another transport means such as e.g. a gantry
30  crane having a spreader frame as a load receiving member or a high-legged and

manned container-transport vehicle which is typically defined as a straddle carrier.




frame 8 one behind the other as seen in the direction of travel F of the vehicle 1. The 30length of an
individual lifting table 7a, 7b is selected in such a manner that a 20-foot container 5 can be transported
thereon. The first lifting table 7a and the second lifting table 7b also complement one another in the
event that they are raised and lowered in 8 a syncfronous manner, to form a large lifting table, on
which 40-foot containers and even 45-foot containérs can be transported. In Figure 1. the vehicle 1

has just pulled into the transfer station 2. This is typically performed in the automatic mode, so that the
entry channgq?@ HAUH ‘a i U‘%é[ﬁ%{l 15&%/\/%13# %ﬁgao%p(%té %ﬁrslaé\ésgp H%I( s%ap%%rt élr%é] must also only
be slightly laggesi thast thes Widiththeofotthe afehicieal pBeforedtheppeticies3puksintd teci@nsfer station 2,
the vehicle 2 has been stopped briefly in order to raise the first lifting table eq,ond lifting
table 7h witﬁﬁﬁ%ﬁ?é% %éﬁ%g%é% ra‘?r%ear)ggellﬁ %gceﬁ %%%g}raoﬁno%éﬂglv%éf}%%%ﬁs?pgc%%%ﬁ[ﬂ%n to their
upper lifting positioin horthisAifting posittemebeftiftinghsdifacd, Tbcdkthe respebtifidilifting tables 721, 71-i,

OL1 which the coniainer 213 posilioneds pratydas Reyod s vailiggly jawardiy. Rxiepeing support

surfaces 3d Ot HHE %’usp())po?t a seen’in't irection of travel F, the lifting tables 7a, 7b have a

smaller widthie thaicthe Bipace:intepeat thi b tieel suppoitsurdhsest8dl pithectBppposite legs 3a
of the support fae 3, Therefors, i e (09 AbleS 12, e e i, pgsiign the veicle 1
“iransrer 8t 3 & litti ble INg in ’

can pull into the tran ation 2, without t g table 7a, 7b coming into contact with the support
rails 3b. The Wfiiny isuriabedfe of the tiffindtablesddafi7inis! aido 4o satedrabovireabasupbort surfaces 3d,

so that as the vehicle 1 pulls into i theundersurface ba.of the gaptainer 5, in
20particular ﬁ?’%?s e%}rr?gg g Srr?le%tegl %SH{% /g%%éﬁ%%% %bovte the supp%% sungages 3d. If the vehicle | has
pulled ihfo thenttanisfersiation thieo thécteduiteehdmsthytied iftndredseszsiativare [Bifered to their

ransport posiion g sonainer& e o M s gommets 23rand s longiing sic S on the
s 3dof the

support surfa%% upport rail 3b."The vehicle 1 can then leave the transfer station 2 with its
lowered lifting¢aites Peay Atpahitdy Idianingthecedntaipdesiseingrepieh&an Sport @M. In order

make it easiey to,set $he containers, dawn,apio the st ftinaable aand the sesandIfting table 7b

which for this purpose are each located in their Lower transport position, hogper_—like guide elements 9
are provided wrathetvéhichnfaiges ghan the width b. The opposite support rails 3b which are

15 secured in each case to the end surfaces 3¢ of the legs 3a have an L-shaped cross-
section as seen in the direction of travel F, wherein their long limb is secured to the
end surfaces 3¢ of the legs 3a and the short limb forms a horizontal and inwardly
facing support surface 3d for the container 5 to be set down thereon. The containers 5
are positioned, with their corner castings 23 which are stable and are preferably

20 disposed in the lower corners and with their lower longitudinal sides 5b lying
therebetween, on the support surfaces 3d of the support rail 3b when they have been

set down at this location by the vehicle 1 or by another transport means.

In order to set the containers 5 down on the support surfaces 3b or in order to pick up
25  the containers 5 from the support surfaces 3d, the vehicle 1 comprises a lifting table 7
which can be raised and lowered vertically relative to a vehicle frame 8§ of the vehicle
1. The lifting height of the lifting table 7 is about 600 mm. It is apparent in Figure 1
that a first lifting table 72 and a second lifting table 7b are disposed on the vehicle
frame § one behind the other as seen in the direction of travel F of the vehicle 1. The
30  length of an individual lifting table 7a, 7b is selected in such a manner that a 20-foot
container 5 can be transported thereon. The first lifting table 7a and the second lifting

table 7b also complement one another in the event that they are raised and lowered n




300f the vehicle I on the right-hand and left-hand side as seen in the direction of travel F of the vehicle
| next to the lifting tables Ta, 7b in each case in their initial and end regions. These guide elements 9
have a guide surface 9a which is directed inwardly with respect to the lifting tables 7a, 7b and which
widens in an upwards direction starting from the vehicle frame S and thus aligns a. container 5
laterally in the direction of the lifting table 7a, 7b asiit is being lowered onto the lifting tables 7a, 7b. It is

also apparent in Figure 1 that the vehicle 1 is nat a rail yehicle but rather is a vehicle 1 having Lyres la.
Figure 2 illusfrEBETLCHBR: Vi Dr Eigtve 1 ?‘f%ﬁ&ﬁ?&f%ﬁfoﬁﬁ%’ép@gﬁﬂ% G ﬁﬁ‘ghe transfer
station 2. Thewansiner bdlustratechinsthisafigoined and the second lifting table 7b are located in the
raised Lifting position, as also shown in Figure 1.1l 10is apparent that the corner castings 23 of the

container 5 are located at a spaced interval e above the support surfaces 3d of the support rails 3b.
This spaced inteiyaleel cée vanychetvieen:SChahedifo hetdegendngupormihie itogging!state of the

container. 5 and the inflation pressure of the tyres la. 15It is also r $I apparent that the container 5
has a width fWhigh'6h ’ll)lotgﬁ égl%fgrsnfa)trl(%t%o €4 Snet%}ﬁlﬁw%nﬁﬁiﬁ%%eﬁe% ,%’bn%n ei?‘sjlc\}t\%}d?h c. In order to be
able to securedhesottaenSin thes faisddkifimgppositioncid austialbbleomiarirerightihieakdfting table 7, 71i

So as to prevent it.from slipping, vario r of securing elements 14, 15a, 15b, 15¢c and 16a, 16b
are disposed B TR I T e e P DL SRS, etera
securing elementstil&a, 215, iEbo. semoh dcomg it imal rsiec twiregse l[ém &énds 1 if6ag 181 ¢ Ghwhicthdhe lateral

securing elements]tlrl&;) 15h,.15¢ detain the container %ﬁin the.event of it slipping laterally on the lifting
able 7 e 1O R e e R e 160
prevent the contajrvet ofiomm stippémguipptinédi flingotiontoitrduehis bftthe mehicle thahdithus in the

longitudinal direction,of container 5.an the.lifting table 7, 7a, Figure.2 illustrates two end
securing elerﬁgrr(l%FscelnéCa(t)n ﬁﬁ,fgﬁ%%%ﬁﬁ mé?%g%cb&?igngg ae?&ﬁgﬁitg%égbdi%é%w? this ?:égse, longitudinal
securing elenpestsob6d, tolimprst bdgofrdh¢hediftaity tablerd lypwardsnarsd i dairist oriel of the two end

sides Sc of thg, 30contalng. SIn (e 59190 BE IR IQW! 898 The RGARRIBRERMRNIRAS are

disposed
a smaller width ¢ than the spaced interval d between the support surfaces 3d of the

15 opposite legs 3a of the support frame 3. Therefore, with the lifting tables 7a, 7b raised
in the lifting position the vehicle 1 can pull into the transfer station 2, without the
lifting table 7a, 7b coming into contact with the support rails 3b. The lifting surface
7¢ of the lifting tables 7a, 7b 1s also located above the support surfaces 3d, so that as
the vehicle 1 pulls into the transfer station 2 the undersurface 5a of the container 5, in

20  particular its fastening elements 23, is/are located above the support surfaces 3d. If
the vehicle 1 has pulled into the transfer station 2 to the required depth, the lifting
tables 7a, 7b are lowered to their transport position and the container 5 is set down
with its corners 23 and its longitudinal side 5b on the support surfaces 3d of the
support rail 3b. The vehicle 1 can then leave the transfer station 2 with its lowered

25 lifting tables 7a, 7b whilst leaving the containers 5 behind on the support frame 3.

In order make it easier to set the containers 5 down onto the first lifting table 7a and
the second lifting table 7b which for this purpose are each located in their lower
transport position, hopper-like guide elements 9 are provided on the vehicle frame 8
30  ofthe vehicle | on the right-hand and left-hand side as seen in the direction of travel F
of the vehicle 1 next to the lifting tables 7a, 7b in each case in their 1nitial and end
regions. These guide elements 9 have a guide surface 9a which is directed inwardly

with respect to the lifting tables 7a, 7b and which widens in an upwards direction




on one of the two end surfaces, and in fact on the outer end surface 7c, of the lifting table 7c and are
not in contact with the container S. The lateral securing elements 15a, 15b, 15c are not illustrated in
Figure 2. 10 Figure 3 illustrates a side view of the second lifting table 7b and of the adjoining vehicle
frame 8, The lifting table 7b is located in its raised position. The lifting table 7b is lifted and lowered by
a. lifting drive 10 which consists substantially of a drive 11, two adjusting spindle drives 12a, 12b and

two knee levers, 13 %x%t%hé”v%ﬁ%fé‘%%n{%'§ %{J&!%Ru@.%%?lgageatS’oH%efn%F%fa%Pﬁ%% Wrté”cgrgé'@{&% such as
e.g. hydraulic f m% drives. It Is also apparent in Figu that the end securing elements 14, lateral
securing elemihtslitGag, table, 765 0tandi lonbitndiral sedueitg dlemféntstd@as [Gh dre disposed in such a
manner as to be distributed on the surface 7d of the lifting table 7b, in order to 10he able to secure the
various lengths of container 5 such as 20 foot, 40 foot and 45 foot. Disposed on the outer end surface
7,c, of the liftihty tableyTiouzrs twhiews $dbeirihg etbinknts sldoivhiel aebieigitily toherasted to the end
surface Zc ar&ghc?&ep%fg%’@ %gf%ssygace 7d of the lifting table 7b. As seen transverse to the longitudinal
extension, the end securing elements 14 are disposed so as to be spaced apart from one another and
150ffset with respect to the sides of the lifting table 7b (see Figures 2 and 4). In this case, the

arrangementigf the e secuing slements & ig.3elegiad inueh A mannertbarhedacking elements

17 provided on"the container 5 for the doors 18 of the container 5 do not come to lie against the end
securing eleriethstians fu dladian dre T Hsecerd Bech ihesER MR tBIBA Hre dor s s g be widened

upward.s with fegard, fo-#, 90coniainerhickiisiinibe s6tidewnont hieliftingrahle 7o Overall, the

\4
end securing elements 14 are formed as strip-shaped’profile bars which are welded rigidly to the lifting
table 7b.0Thelerrpaioeidlaf 2o founebmaiiess’s ahthesssaias-fspleitdinetSRasEfe to lie against the

rigid end secyring slemenis i 2oFiaurs AaIseulsiiales iendiding! securing elemsnts 162, 16b at

two different locations as seen in'the longitudinal direction of the lifting table 7b. The longitudinal

securing elerf@htgIeRErv6PRaTe BHCh et deRPHNEN: ciPM B teadrhttalicPfehe epffanffate 7e of the

lifting table 7h.and in,1he don;eR&aratyeROsiion and also the operating position protrude from the
surface 7d of the second lifting table 7b. The

15 Itis also readily apparent that the container 5 has a width { which on both sides
protrudes beyond the lifting table 7, 7b with its width c. In order to be able to secure
the container 5 in the raised lifting position in a reliable manner on the lifting table 7,
7b so as to prevent it from slipping, various groups of securing elements 14, 15a, 15b,
15¢c and 16a, 16b are disposed on the lifting tables 7, 7b. In particular, they are end

20 securing elements 14, lateral securing elements 15a, 15b, 15¢ and longitudinal
securing elements 16a, 16b, of which the lateral securing elements 15a, 15b, 15¢
detain the container 5 in the event of it slipping laterally on the lifting table 7, 7a, 7b
and the end securing elements 14 and the longitudinal securing elements 16a, 16b
prevent the container 5 from slipping in the direction of travel F of the vehicle 1 and

25 thus in the longitudinal direction of the container 5 on the lifting table 7, 7a, 7b.

Figure 2 illustrates two end securing elements 14 and two longitudinal securing
elements 16a, 16b. In this case, longitudinal securing elements 16a, 16b protrude
from the lifting table 7 upwards and lie against one of the two end sides 5c¢ of the

30 container 5 in the region of its lower edge. The end securing elements 14 are disposed
on one of the two end surfaces, and in fact on the outer end surface 7c, of the lifting
table 7c and are not in contact with the container 5. The lateral securing elements

15a, 15b, 15¢ are not illustrated 1n Figure 2.




30longitudinal securing elements 16a which are at. the front as seen in the longitudinal direction of the
lifting table, 711 and starting from the end securing elements 14 serve to secure a 40-foot container .5
and the longitudinal securing elements 16b which are at the Tear as seen in the longitudinal direction
of the lifting table 7b and starting from 11 the end, gecuring elements 14 serve to secure a 20-foot
container 5. The other end of the 20-foot container 5 is secured by the end securing elements 14. In

order to seciie the gifier-god.of the, AQ-fookcaptainet: RurorsrPANding langitudingh securing elements

Ifia are disposed on the first lifting table 7a in a mirror-inverted manner. Furthermore, Firqure 3
illustrates threligjedlipsof latdrll SExuibls dleiéprates ) T5FiaspeTitich Badhigroiapleomprises a
pair of redungant;iatarah SeGVERE SleMEnt PR 17PwhRE: (BHhel anoReIative pasition, i.e, when no

container 5 is set down on the lifting table 7, the lateral securing elements 15a, 15c, 15c¢ protrude
upwards paitigligdleticm sHadadares 7d of i iy edsiecie siartisg frin IREBARESSELTing elements

14 and in th%&%f}@é%@%t{ié@%@@& fgheJiftinehialleds subRi:ef fropklataratsesyingeglements 15a, a
pair of central lateral securing elements 15bc and a pair of rear [ateral securing elements 15c are
disposed on the second lifting table 71,. In the operating position, i.e. when a container 5 is set down

on the liftingitablgs4, hexlateralrsecrrineh doglemanisciang bhbackde navadm psayidadhe function of a
defined stop surface for the corner castings 23a of the containers 5. Should a container 5 slip laterally

on the raise@eBsRinETS L ie borABT (Rdify D8 e RB SIS L8mEL 2GS iteral securing

element 15a,L50, 1a6Rnddhus-IRvenisany udbermippage (i erfeiorenia gerespending manner
the front lateral securing elements 15a, the central lateral 20securing elements 15b and the rear lateral

securirld eleRsetits i%éeﬁ%edféﬁ’p%%ré%%#ﬂ@é@é&ﬁ&tﬁﬂ?ﬁbst%‘f@ 28 LG itP M EMgitudinal direction

of the lifting table By Jpseaech aassuletesallyadiocentanst Mnardyboffsetydthvesnealkcioitie corner
castings 23 of the containers 5 which are to be transported and which can bgeﬁ% 40 and 45 foot in
length. The fFITRIALE 41 SO BRAEGREHCR S HeRE U R CBRdd iH§2'3%250f a 45-foot

container or g,2Qct004 comtaingrm ihetentraldateral saswing elementisciibdiservettasecure the corner
castings 23 of a 40-foot container and the rear lateral securing elements 15c¢ servegéo secure the

corner castirfgé S5 BRADYFESE ISR DFPASIHR Kothars %51 YRIHB%UBESBE containers or
of the 48-foot GEAtRIME S spect to the sides of the lifting table 7b (see Figures 2 and 4). In this

case, the arrangement of the end securing elements 14 is selected in such a manner
that the locking elements 17 provided on the container 5 for the doors 18 of the
container 5 do not come to lie against the end securing elements 14. Furthermore, the
end securing elements 14 are formed so as to be widened upwards with regard to a

20  container 5 which is to be set down onto the lifting table 7b. Overall, the end securing
elements 14 are formed as strip-shaped profile bars which are welded rigidly to the
lifting table 7b. The end sides of 20-foot containers 5 and those of 45-foot containers

come to lie against the rigid end securing elements 14.

25  Figure 3 also illustrates longitudinal securing elements 16a, 16b at two different
locations as seen in the longitudinal direction of the lifting table 7b. The longitudinal
securing elements 16a, 16b are each located in the vicinity of the front and rear end
surface 7c of the lifting table 7b and in the non-operative position and also the
operating position protrude from the surface 7d of the second lifting table 7b. The

30  longitudinal securing elements 16a which are at the front as seen in the longitudinal
direction of the lifting table 7b and starting from the end securing elements 14 serve to
secure a 40-foot container 5 and the longitudinal securing elements 16b which are at

the rear as seen in the longitudinal direction of the lifting table 7b and starting from




are secured by the front lateral securing elements 15 a and central lateral securing, 30elements 15b
which are disposed in a mirror-inverted manner on the first lifting table 12 Figure 3 illustrates the
second lifting table 7b. The first lifting table 7a. is constructed in an identical but laterally reversed
manner, so that the end securing elements 14 for the 45-foot container 5 are located the furthest
distance apart. The aforementioned laterally reversed construction is also clearly illustrated in Figure 4

which illustrges, @L%ﬂ%g%%ﬁ}&sﬁf@%@W@%@@éﬁr@& 10-10ist eas@ithesoutar epa:sarusing elements 14

are to be found accordingly on the outer lateral surface 7e of the first Iiftir:%g table 7a and in the

left-hand redier2fhiFiguraaing feiageriecdthy fremPBASAN BEcIfRG e ieAtsCI8H thisYdfitral lateral
securing elemepis.1 R andthe IeRK 10iRIaral seaHing &lemeniaclhtiibcathensegmibakthey are

each disposed adjacent to the lateral surface 7e of the first lifting table 7a, in order to be in the
operating stAf® e ORHEEbErE RIRdE BBe0PHe BN EIR PN T Figure 5 illustrates a
section enlargement illustration of Figure 2 from the region of 15the lifting table 7b and of the container

5 set down thereon., wherein the the container 5 [sic] a ecuang central lateral f curing element 1.5b
and a securiig e RBAdTIGHTRAI SBEHARY B SrBRAra Rids R PRI (%‘t“égateral securing

elements 15a; 15l @ngH 8& AR onoiugdinalssesuiring elementsiibe) kebubre imedtas fwo-aimed

levers consisting of a sheet steel strip with a securing pan 15d, 16d and a Oweight part, 15e, 16e,
Approximately'in the dBIRET BaRERAtARICRRT Y bFengﬁ? 18 5O EBA A V({:,%%Kélnlgﬁél tdinal securing

element 16ay; {16k iswnounted seraisste e ablertempivos abcut asspindtedtayRrts thisiehge, the spindles

19, 20 are aligned in parallel with the. surface 7d apd in the longitudinal direction of the fis: lifting table
7a and'dre JBY LR ?r‘go 3??5&%1% t%ﬁ%%‘fisgﬁﬁﬂﬁg% ?ar%%l gl?lal‘%eézus%n ?%3%%%%& 5d, 16d have
a central opemingh2he Zhjnatdet tirseake tiehe lightertthanthepaieighfrpairtdi&e| 48erikoreover, the fiat
securing part 156 of the lateral securing element -15a, 15b, 15¢,is tapered. Th itudinal securing
elements 165,%%2%&1?&?13&8%6&{110 %t?ﬁaéﬁlsﬁgrl “&%ﬁ%%l§(3%Sng%%gé%%ﬁgégé]ﬁ%é%}e. when no
container 5 iss@etdowianrtid fifting dadpes?d andlin thewpbfttipgepbsitionyiibe wheat@gontainer 5 is

set down on the lifting table 7 with jts end surface 7e adjacent. tudingal secliying elements
16a, 16b, th@gé%lﬁﬁh%epgr %Cﬁ% %88%% ]fgrgrer{?1 the sur égg%%% EE@%%% tgble 7b approximately at

ananglgs  elements 15a, 15b, 15¢ have to provide the function of a defined stop surface for the

corner castings 23a of the containers 5. Should a container 5 slip laterally on the
raised container 5, the corner casting 23 of the container 5 comes against the lateral
securing element 15a, 15b, 15¢ and thus prevents any further slippage. Therefore, na
corresponding manner the front lateral securing elements 154, the central lateral

20  securing elements 15b and the rear lateral securing elements 15c¢ are disposed on the
second lifting table 7b, as seen in the longitudinal direction of the lifting table 7b, in
each case laterally adjacent and inwardly offset with respect to the corner castings 23
of the containers 5 which are to be transported and which can be 20, 40 and 45 foot in
length. The front lateral securing elements 152 serve to secure the corner castings 23

25  of a 45-foot container or a 20-foot container, the central lateral securing elements 15¢
serve to secure the corner castings 23 of a 40-foot container and the rear lateral
securing elements 15¢ serve to secure the corner castings 5a of a 20-foot container.
The opposite corner castings 23 of the 45-foot containers or of the 40-foot containers
are secured by the front lateral securing elements 15a and central lateral securing

30  elements 15b which are disposed in a mirror-inverted manner on the first lifting table

7a.




13 of 45 degrees. The angle of 45 degrees has been selected so that the securing part protrudes with
an adequate length from the surface 7d of the first lifting table 7a, in order to secure the container 5 on
its end surface 7c to prevent it from slipping. Moreover, the longitudinal securing elements 16a, 16b
can be located in a third position and furthermore in a passive position, i.e. when a container 5 stands
011 the longitudinal securing elements 16a and pi%ts it against the gravitational force of the weight
part 16e into_the biting table 7a (see Figure 8). It is_alsq possible that in the operating position the
longitudinal Eé%‘ﬁfﬁﬁgﬂzll‘éﬁ?éﬁ@iéa?% T6BrgraRifgly &E&E%éﬁmﬁé B dAES 19°SHGAL in the

direction of the.sutaae didef therkifting taklel atheQRrtinkig: taquadrudertiignitecsurface7d of the lifting
table 7 to an adequate extent e.g. at an angle oé 3% deaarees. The lateral securing elements 15a, 15b

n
and 15¢ are BSIANCEQ" GRRLFLHT tﬁgﬁ(}ﬁ%ef%fben 1¥BBET A Blements 16a, 16D, so that in the

non-operative position they protrude from the surface 7d of the lifting table 7b at an angle of 30

degrees._ In the operating position, the lateral securi lements 15a, 15b and 15c are pivoted by the
undersu?facelilgg%?Eﬁ@%%ﬁ%ﬁe%tgr (f}évrne\\/v%%g 8%%%& %ésea'is S?et%relly l |%Sgtr?’é%%én;51l‘gr\8fﬁe operating
position, the longitudinataxis obihe weousintparit1Beng disposediatiZe @ancatiglewtabolt 5 degrees
with respect to the surface 7d of the lifting table 7. The securin rt 15e is formed in sych a niarmer
that it s U S N St 18 T o e e e e A, i
with the spindiatlBtandhitchdsidvertihecdntizadvigivoftiegsecdring piat §8¢o Threfadge 15f is
disposed on the end of the securing, part, 15e remote fr spind| S inthe 25
longitudinal oifartéaae%ﬁcgrr i?@%?ﬁﬁ%n?%gtl)?ea 7$h t Ceeré%%ll? rgiﬁeggagg%ﬁ%%"hé%qﬁerég?aﬁ)eﬁ%)]gfgﬂmr-}l?ke shape.
Therefore, it hastivemtbgallyrparal sl dongitndinstsidbat 15y wisichchtdisposad adipsetd foom the spindle
19 are connegted to each.other by, me:s an ide 15h..In the regdio the acute-angled edge
15f, the [Iacuﬁxa % gaﬁé, 8%5%3&%%5%(5%@?@%%% %Qe% e%rll%%gi (]e}a fS |Ds ab{(I)?ut 7%%59@%5. In 33
correspondinthenacingsy, tfiérangte3Cbsiiwese?d thethsraginidirralside 15g and the end side 15h is about
105 degrees in relation to the rounded corner 15i. 14 Figure 5 does not illustrate the container 5 in its
normal transport position but rather a position which has slipped laterally in the direction of the lifting
table 7, in ordégtc:éxplastritesroves detaihieg fmeotidhustatetatieragwecuiiing éherrraies ©5a, 15b, 15c¢. In
the operalind, RN dnf. eIl SCHENGEIRIMENS A thdkotog RERIIAR Wil gl gAges 151
slightly from the lifting table 7, as their longitudinal edge if is rounded and the edges 15f are
acute-angled 5 Aseontataerwbidteslier barseallip e sl diechfin el yeevrvesehe with its inner surface
23a of the cubical.cormer.casting 23,agains! theigdaedafiatihe 1aterat securing element 15a, 15b, 15¢

and is thus detained. The inner'surface 23a is produced by virtue of the fact that the corner casting 23

protrudes 10sHgmeptfrontthebuidelSidens donethid Bahtsems SETeisd v atelig et the lateral
securing elements, 154, 1150+ 1363 6aRI¥otaly-mewated onihe diftingtable and therefare the contact

of the inner surface 23a with the edge 15f of the lateral Securing elements 15a, 15b, 15c [lacuna] to
the posifBningeLthestersl éé@uW@W@Fﬂlﬂ%ﬁhfﬁﬁpﬁs&é?%l?ﬁﬂéltﬁ%ﬁlﬁﬁﬁ#év&‘ﬁemﬂ the
manner in which), the; €996, 1ok IieSagANSEINEABRESHTaeE, 438-1s mounted so as to be able to

pivot about a spindle 19, 20. In this case, the spindles 19, 20 are aligned in parallel

with the surface 7d and in the longitudinal direction of the first lifting table 7a and are

disposed below the surface 7d of the first lifting table 7a. The securing parts 15d, 16d

have a central opening 21, 22 in order to make them lighter than the weight part 15e,

o]
W

16e. Moreover, the flat securing part 15d of the lateral securing element 15a, 15b, 15¢

is tapered.

The longitudinal securing elements 16a, 16b are balanced in such a manner that in the
30  non-operative position, i.e. when no container 5 is set down on the lifting table 7, and

in the operating position, i.e. when a container 5 is set down on the lifting table 7 with

its end surface 7¢ adjacent to the longitudinal securing elements 16a, 16b, the securing

part 16e protrudes from the surface 7d of the lifting table 7b approximately at an angle




It is also apparent in Figure 5 that the lateral securing elements 15a, 15b, be are each disposed in a
redundant manner as pairs on a common spindle 19. To illustrate this, 70the rear lateral securing
elements 15a, 15b, 15c is illustrated in its non-operative position This position can be assumed by the
second lateral securing element 15a, 15b, 15c of igair, if the undersurface 5a of the container 5
comprises beads or transverse recesses, not illustrated, and is thus not urged downwards in the
direction of the surface 7d of the liftin le 7. The securing function is retained, as the 25securing,
part 15e alsd i%#g%@ Yie ]gea?ﬁéetﬁr(}egé%rglgrll% seig'gehf@a %efntﬁerél%:})?%é?%%aét%a SZﬁfu\r/\ll ng}l the corner
casting 23 optbecentaitienbadustastitim gasityronte thefzoufided teddgesofithediftihly table 7. Figure 6
illustrates an e Ia{gementt ftgellgglftégéa;nod upper, corner o;cth I}tct\ifré thglrenz g’l(i) alsnghown in Figure 5. it
is apparent hatas’ SeeH in Re(iongl Udinal wec%ion of the InQ[iRg ta ﬁe the paﬁ?s f lateral securing
elements 15%]drbvaretimounteddmsuchaingaiaaeat o bel Ablemd pivotsd ancoiinndon spindle 19 and
are mounted one behind.the other an : spaced i | with res ther. As in
Figure 5§]thep Olsé%roéls%égc R/%E |Frsrtloérﬁénc§% I?F%%%ltgv |$t%$0§’§§c%% %I%grﬁ%ﬁ%?g%gg&%%%@%&%h is disposed
in each caseltglogeraproximity tiethentnkbseodmigpélehiepnsdhis giusteateckirfarne epexating position
and the sec Al ed in; rati ition. Therefore, the second lateral securing
element 15:?9 igl %A&gl?g Kt%?}%é% éﬂ‘gﬂ%?%%ff ?ﬁe@%%%%%%o@gh both are formed in an identical manner.
It is also apparent that the end securing element 14 and the longitudinal securing element 16 are

located in a similat pRsiionJelativede te-assopiairRthiptesal seckting Slementsitarndol, Figure 6

also shows that the spindles 19, 20 for mountln% the lateral securing elements 1015a, 15h, 15c and

the longitudin&bswewiets dlehenesaaa cleptraie [ dedigadviy Madieonoppidhneuiaersdd of the
surface 7d ofthe; fiftingAable dult Camalse Beaean thah disneseddndhe siviaes s diot thelifting table 7

are rectangular openings 26, by means o[ which the lateral securing elements 15a, 15b, 15c and the
longitudinal SEcitRIgBRETBRS Eoa! A6REIoE{IAR $asHF3he surface 7d of the lifting table 7 or are
received 15therein. Figure 7 illustrates a side view of an end region of a 45-foot container 5 on the
lifting table 7. The 45-foot container 5 typically has comer castings 23 and additional corner castings

27 in the regibhedrielIsFymraTAcaTbot Yortiter 3 51 e Sakinstddeiarerdsetidhibelements 15b and

front longitudipal seeurngglemenis:kba 160 ave, yrogd: dewawardsybymthe semescasings 27 of the
45-foot container 5 or the adjoining undersurfac,c 5a and thus do not hinder the pick-up and

transportatiom St demeaiperusiace dddfidi oftns b IRetar 2relsfic LItrsEtts 185 %ne of the two
central lateral,seGuring slamenis lahaisdecatecisra-pasitent ip the eveatopinasontainer 5 slipping,

B R e A e T G R At e

In the operating position, the longitudinal axis of the securing part 15e is disposed at

20 an angle of about 5 degrees with respect to the surface 7d of the lifting table 7. The
securing part 15e is formed in such a manner that it has an edge 15f which extends in
the longitudinal direction of the lifting table 7 and in parallel with the spindle 19 and
extends over the entire width of the securing part 15¢. The edge 15f is disposed on
the end of the securing part 15¢ remote from the spindle 19. As seen in the

25 longitudinal direction of the lifting table 7, the securing part 15¢ has a parallelogram-
like shape. Therefore, it has two mutually parallel longitudinal sides 15g which at the
end remote from the spindle 19 are connected to each other by means of an end side
15h. In the region of the acute-angled edge 15f, the [lacuna} of one longitudinal side
15 and the end side 15 is about 75 degrees. In a corresponding manner, the angle

30  between the longitudinal side 15g and the end side 15h is about 105 degrees in

relation to the rounded corner 151.




27. Figure b illustrates a sectional view of Figure 7 along the sectional line A-A. This Figure illustrates
clearly that the central lateral securing elements 15b and the front longitudinal securing elements 16a
are pivoted downwards by the undersurfa.ce 5a cf the container 5, 16 In terms of the invention, the
term container 5 refers to ISO-containers and/or swap containers. In conjunction with the present
invention, it is also important and advantageous that the lateral securing elements 15a, 15b, 15¢ and

the longitudinal securing elements 16a, 16b are not tq be dri ther. rely by the
respective Wk%%guﬁ% g;ér and’ %@%% tee %ben%ga?ﬁ%%l geltnd%sv&lr? %ﬁ%@%ﬁl g 15%3 I?i%gﬁe%%%%épr% merals

automatically mpsidied wéihiolbak atyresdtiatesidy statioriBscppont flzenidtiogsaBhsiippondaildcend surface

103dsupporg)§}%ﬁglancl% ﬁ@gﬁg&ﬂq@%ﬁcﬁon of the lateral securing elements 15a, 15b, 15¢. In

the operating position, the lateral securing elements 15a, 15b, 15¢ protrude with their
5 edges 15f slightly from the lifting table 7, as their longitudinal edge 7f is rounded and
the edges 15f are acute-angled. A container 5 which slips laterally on the lifting table
7 comes to lie with its inner surface 23a of the cubical corner casting 23 against the
edge 15f of the lateral securing element 15a, 15b, 15¢ and is thus detained. The mner
surface 23a is produced by virtue of the fact that the corner casting 23 protrudes

10 slightly from the underside 5a of the container 5.

1t is also advantageous that the lateral securing elements 15a, 15b, 15¢ are pivotally

mounted on the lifting table 7 and therefore the contact of the inner surface 23a with

the edge 15f of the lateral securing elements 15a, 15b, 15¢ [lacuna] to the positioning
15 of the lateral securing element 15a, 15b, 15¢ and thus to an improvement in the

manner in which the edge 15f lies against the inner surface 23a.

It is also apparent in Figure 5 that the lateral securing elements 152, 15b, 15¢ are each
disposed in a redundant manner as pairs on a common spindle 19. To illustrate this,

20  the rear lateral securing elements 15a, 15b, 15¢ is illustrated in its non-operative
position [sic]. This position can be assumed by the second lateral securing element
15a, 15b, 15¢ of a pair, if the undersurface 5a of the container 5 comprises beads or
transverse recesses, not illustrated, and is thus not urged downwards in the direction
of the surface 7d of the lifting table 7. The securing function is retained, as the

25 securing part 15e also comes to lie against the inner side 23a of the corner casting 23,
wherein the corner casting 23 of the container 5 must slide easily onto the rounded

edge of the lifting table 7.

Figure 6 illustrates an enlargement of the left-hand upper corner of the lifting table 7
30  as shown in Figure 5. It is apparent that as seen in the longitudinal direction of the

lifting table 7 the pairs of lateral securing elements 152, 15b are mounted in such a

manner as to be able to pivot on a common spindle 19 and are mounted one behind

the other and at a small spaced interval with respect to each other. As in Figure 5, the




5_a_imdersurface 5blongitudinal side 5bend side 6entry channel lifting table. afirst lifting table 7bsecond
lifting table. 207c.end surface surface 7elateral surface 7flongitudinal edge 8vehicle frame 9guide
element. 9aguide surface 1.0lifting drive | Idrive motor 12a, 12badjusting spindle drive

15

respective first one of the two lateral securing elements 15a, 15b, which is disposed in
each case in closer proximity to the end securing element 14, is illustrated in the
operating position and the second one is illustrated in the non-operative position.
Therefore, the second lateral securing element 15a, 15b appears to be shorter than the
5 first, although both are formed in an identical manner. It is also apparent that the end
securing element 14 and the longitudinal securing element 16 are located in a similar

position relative to the associated lateral securing elements 15a, 15b.

Figure 6 also shows that the spindles 19, 20 for mounting the lateral securing elements

10 15a, 15b, 15¢c and the longitudinal securing elements 16a, 16b are secured by plates
23, 24 to the underside of the surface 7d of the lifting table 7. It can also be seen that
disposed in the surface 7d of the lifting table 7 are rectangular openings 26, by means
of which thé Jateral securing elements 15a, 15b, 15¢ and the longitudinal securing

elements 16a, 16b protrude from the surface 7d of the lifting table 7 or are received

15 therein.

Figure 7 illustrates a side view of an end region of a 45-foot container 5 on the lifting
table 7. The 45-foot container 5 typically has corner castings 23 and additional corner
castings 27 in the region of the length of a 40-foot container 5. The central lateral

20 securing elements 15b and front longitudinal securing elements 16a, 16b are urged
downwards by the corner castings 27 of the 45-foot container 5 or the adjoining
undersurface 5a and thus do not hinder the pick-up and transportation of the container
5. In addition to the front lateral securing elements 15a, one of the two central lateral
securing elements 15b is located in a position, in the event of the container 5 slipping,

25 to secure the container by abutment against the inner surface 27a of the corner casting
27.

Figure 8 illustrates a sectional view of Figure 7 along the sectional line A-A. This
Figure illustrates clearly that the central lateral securing elements 15b and the front

30 longitudinal securing elements 16a are pivoted downwards by the undersurface Sa of

the container 5.
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In terms of the invention, the term container 5 refers to ISO-containers and/or swap
containers. In conjunction with the present invention, it is also important and
advantageous that the lateral securing elements 15a, 15b, 15¢ and the longitudinal
securing elements 162, 16b are not to be driven but rather are moved merely by the

5 respective weight 15¢ and 16¢ or the container 5 set down thereon.
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List of reference numerals
1 automatically guided vehicle
la tyres
5 2 transfer station
3 support frame
3a legs
3b support rail
3¢ end surface
10 3d support surface
4 floor
5 container
Sa undersurface
5b longitudinal side
15 5b end side
6 entry channel
7 lifting table
7a first lifting table
7o second lifting table
20 Tc end surface
7d surface
Te lateral surface
7f longitudinal edge
g vehicle frame
25 9 guide element
9a guide surface
10 lifting drive
11 drive motor
122, 12b adjusting spindle drive
30 13a,13b knee lever
14 end securing elements
15a front lateral securing elements

15¢ central lateral securing elements




30espaced interval direction of travel width MCSLI.,P 19 Claims 1. Apparatus for securing a container
(5) on a platform (7, 7a, 7b) of a transport 5 vehicle, in particular on a lifting platform of a floor-bound
and automatically driven transport vehicle (1), by means of securing elements (15a, 15b, 15c, 16a,
16b) which are supported on the platform (7, 7a, 7b) and lie against the container (5) in order to secure
it, wherein a multiplicity of securing elements (15a,1 5b, 15c, 16a, 16b) are disposed so as to be
moveable onlt?e platform 1(67d 7aﬁ?7k?) such that de gnding upon 10the position and type of container
(5) set down on the platform ?J/'a raa, ?B3uarlﬂ%s€f Srrrcl)upsof the multiplicity of securing elements (15a, 15b,
15c, 16a, 16Bts moved fronuthezgantainer (5) to a passive position and a second group of the
multiplicity of1 ecuring elervggirgyrﬁt 18%31 15b, 15c, 164, 16b) is moved from the container (5) to an
operating position or remainsin the operating position, in which the second group of securing
15elements (154, 15b, 15¢dg6a, 16b) secures the container (5) to prevent it from sliding down off the
platform §7, 7?3 7Db), chara%grgi&gghi%ltg%the sepuring elements (15a, ;Sb, 15.c., 16a, 16b) are mpunted
on the platformg(7, 7a, 7b) soas to be able to pivot between an operating position, a non-operative
position and aYassive positidsidad are pivoted in the passive position by an undersurface (5a) of the
container (5),;preferably 2Qterminating flush with the surface (7d) of the platform (7, 7a, 7b), in the
direction of the platform (7, 7a, 7b), that the securing elements (15a, 15b, 15c, 16a, 16b) are mounted
on the platforh®{7, 7a, 7b) Seradomeiadameses st slienspitidles (19, 20) and the spindles (19, 29) are

disposed in th%gongitudinqleg}r%qmgkg?g@g[ﬁ{ jillj fn@s 7b) and in parallel with and below the
surface (7d) of the platform (7, 7a, 7b), and that 25the securing elements (15a, 15b, 15c, | 6a, 16b) are

formed 48 twodfdrmed leveg§curing part

16e weight part
17 locking element
18 door
19 spindle
15 20 spindle
21 opening
22 opening
23 corner casting
23a inner surface
20 24 plate
25 plate
26 openings
27 corner casting
27a inner side
25
a spaced interval
b width
c width
d spaced interval
30 e spaced interval
K direction of travel

width




having a securing part (15e, 16d) and a weight part (be, 16e) which are mounted in the centre on the
spindles (19, 20). 2. Apparatus as claimed in claim 1, characterised in that the weight parts (15e, 16e)
30are dimensioned in such a manner that in a non-operative position of the securing %%@E (15a,
15b, 15c, 164, 16h), in which no container (5) is set dgwn on the platform (7), the securing elements
(15a, 15b, 15c, 164, 16b) protrude with a pan i of MCSLLP 20 its securing part (I 5d, 16d) from the
surface (7d) of the platform (7, 7a, 7b) in the direction of a container (5) to be set down thereon. 3.
Apparatus as claimed in claim 1 or 2, characterised in that the securing elements 5are formed as
lateral securi %iglgments (15a, 15b, 15c¢) and longitudinal securing elements (16a, 16b), in their
operating position the longitudinal securing elements (16a, 16b) come to lie against an end side (5b) of
a container (5) which has slipped in the longitudinal direction of the platform (7, 7a, 7b), and in their

operating positign the lateral securing elements {(16a, 16b).come to li inst an inner side (23a, 27a)
of 10a corne?’cgﬁpﬁgra&ﬁ{ff)e%?%ngogn ahar i(éé/[ﬁ)l%ﬁ ﬁ%}lst)f g |pnp1)<2d9t%a?1b g%%régf?%ﬁm’espect to the

longitudinal dicectioniopangcplatfonr {Tinapapr oA pfratisas! cladmedimndlailly driebaracterised in
ahSat the longitudingl Sequring £lamenia (18Rt RA SR I3ume (IR, MSnAING Lo AgfiR.Raving a point

are supported on the platform (7, 7a, 7b) and lie against the container (5) in order to
secure it, wherein a multiplicity of securing elements (15a, 15b, 15¢, 16a, 16b) are
disposed so as to be moveable on the platform (7, 7a, 7b) such that depending upon

10 the position and type of container (5) set down on the platform (7, 7a, 7b) a first group
of the multiplicity of securing elements (15a, 15b, 15¢, 16a, 16b) is moved from the
container (5) to a passive position and a second group of the multiplicity of securing
elements (15a, 15b, 15¢, 16a, 16b) 1s moved from the container (5) to an operating
position or remains in the operating position, in which the second group of securing

15 elements (15a, 15b, 15¢, 16a, 16b) secures the container (5) to prevent it from sliding
down off the platform (7, 7a, 7b), characterised in that the securing elements (15a,
15b, 15¢, 16a, 16b) are mounted on the platform (7, 7a, 7b) so as to be able to pivot
between an operating position, a non-operative position and a passive position and are
pivoted in the passive position by an undersurface (5a) of the container (5), preferably

20 terminating flush with the surface (7d) of the platform (7, 7a, 7b), in the direction of
the platform (7, 7a, 7b), that the securing elements (15a, 15b, 15¢, 16a, 16b) are
mounted on the platform (7, 7a, 7b) so as to be able to pivot via spindles (19, 20) and
the spindles (19, 29) are disposed 1n the longitudinal direction of the platform (7, 7a,
7b) and in parallel with and below the surface (7d) of the platform (7, 7a, 7b), and that

25  the securing elements (15a, 15b, 15¢, 16a, 16b) are formed as two-armed levers
having a securing part (15d, 16d) and a weight part (15¢, 16e) which are mounted in
the centre on the spindles (19, 20).

2. Apparatus as claimed in claim 1, characterised in that the weight parts (15¢, 16¢)
30  are dimensioned in such a manner that in a non-operative position of the securing
elements (15a, 15b, 15¢, 16a, 16b), in which no container (5) 1s set down on the

platform (7), the securing elements (15a, 15b, 15¢, 16a, 16b) protrude with a part of




5. Apparatus as claimed in claim 3, characterised in that the lateral securing elements (15a, 15b, 15c)
are formed in the manner of a strip and comprise on their end remote from the spindle (19) an edge
(15f) which in the operating position of the lateral securing elements (15a, 15b, 15¢) prétigigsin a
lateral manner slightly from the 70platform (7, 7a, 7b) and at the height of the surface (7d) of the
platform (7, 7a, 7b). 6. Apparatus as claimed in clai QS characterised in that as seen in the direction
of the spindle (19) the securing part (15d) has a parallelogram-like shape, whose longitudinal side

(1.5g) facing the Lomal %E&QXB‘&P%@FH@&WI?{:%M?@ GadlsHeR Cialddrigmate fiamdhe spindie (19)

taper towards one another in an obtuse-angled manner and form the edge (15f).” 7. Apparatus as
claimed in an;?hé?f‘él% lafrhantecs (DHarbe fstidew irhEiOthe lateral securing elements (15a, 15b, 15c)
are distributed in several groups on the platform (7, 307a, 7b) such that containers (5) of various sizes
can be secured in each case in the region of their corner castings (23) MCI'LLP 21 8. Apparatus as

claimed in any oA@eH&HAs dasrddhlattelised shacieiistdtty shaidbanae armetans(®5a, 15b, 15|
are disposed iganrefindankBAnaes A% AR, @@5%&9@5%%{&@%%@%&%' s to be

secured. 59. Apparatus as claimed in any one of claims 3'to 8, characterised in that the longitudinal
securing elenfaficts 4l 0P6 b BrddieHREEIRS BB FINdRsUpBDMdiRa biaelwing Etemant?b) such that

containers (5)@byafipe sirer GRLDEReSHIEH I RAGH Fase LR LPBION AIINRIL SphLsides (Sh). 1010,

Apparatus as claimed in any one of claims 3 to 9, characterised in that'rigid end securing elements
(14a, 14b) areifidpasierinairasyrsmob s @laHarsutfada. ot anglaefdieir Gheratingh)ositiorApparatus as
claimed in anypngof,claims b fé?eh?erﬁ??I@&t@%?%MJ'E@B%B@E%W&K&@M ;i divided in its
longitudinal direction into _twoiolatforms 7a, 7b)

1 a corner casting (23, 27) of a container (5) which has slipped transversely with respect

to the longitudinal direction of the platform (7, 7a, 7b).

4. Apparatus as claimed in claim 3, characterised in that the longitudinal securing
elements (16a, 16b) are formed in the manner of a strip having a point.

15
5. Apparatus as claimed in claim 3, characterised in that the lateral securing elements
(15a, 15b, 15¢) are formed in the manner of a strip and comprise on their end remote
from the spindle (19) an edge (15f) which in the operating position of the lateral
securing elements (15a, 15b, 15¢) protrudes in a lateral manner slightly from the

20 platform (7, 7a, 7b) and at the height of the surface (7d) of the platform (7, 7a, 7b).

6. Apparatus as claimed in claim 5, characterised in that as seen in the direction of the

spindle (19) the securing part (15d) has a parallelogram-like shape, whose

longitudinal side (15g) facing the container (5) to be set down and the end side (15h)
25 remote from the spindle (19) taper towards one another in an obtuse-angled manner

and form the edge (151).

7. Apparatus as claimed in any one of claims 3 to 6, characterised in that the lateral
securing elements (15a, 15b, 15¢) are distributed in several groups on the platform (7,
30 7a, 7b) such that containers (5) of various sizes can be secured in each case in the

region of their corner castings (23).



and the securing elements (15a, 15b, 15c, 16a, 16b) are disposed in a mirror-inverted manner with
respect to each other on the respective platforms (7a, 7b). 12. Apparatus as claimebll i6any one of
claims 1 to 11, characterised in that the width 20(c) of the platform (7, 7a, To) is smaller than the width
(f) of the container (5). 71

8. Apparatus as claimed in any one of claims 3 to 7, characterised in that the lateral
securing elements (15a, 15b, 15¢) are disposed in a redundant manner as a pair in

relation to a corner casting (23) which is to be secured.

5 9. Apparatus as claimed in any one of claims 3 to 8, characterised in that the
longitudinal securing elements (16a, 16b) are distributed in several groups on the
platform (7, 7a, 7b) such that containers (5) of various sizes can be secured in each

case in the region of their end sides (5b).

10 10. Apparatus as claimed in any one of claims 3 to 9, characterised in that rigid end
securing elements (14a, 14b) are disposed in the region of the end surface of the

platform (7, 7a, 7b).

11. Apparatus as claimed in any one of claims 1 to 10, characterised in that the
15 platform (7, 7a, 7b) is divided in its longitudinal direction into two platforms (7a, 7b)
and the securing elements (15a, 15b, 15¢, 16a, 16b) are disposed in a mirror-inverted

manner with respect to each other on the respective platforms (7a, 7b).

12. Apparatus as claimed in any one of claims 1 to 11, characterised in that the width

20 (c) of the platform (7, 7a, 7b) is smaller than the width (f) of the container (5).




