0 9 MAR 2007 WO 2004/ 033357 PCT/ EP2003/ 009522
Li fting Device for Containers Specification The
invention concerns a lifting device for containers, g9 yarR 2007
WO‘:@%@B%SW I SO contai ners which can be handl ed by
cont ai ner handling gear, with a drivePrd4EB2003/009522
for traction nmeans, which is arranged on a supporting '
frame in order to raise and | ower the container by
- Lifting Dexvicg forContainersy ecei vi ng means arranged on the | ower
end of the traction neans. At container ports and in
- Specifigation ner yards, |1SO containers are | oaded and
unl oaded by neans of handling gear, especially by
The fmgngoroonsernaddifing dader for coithinetd) espedklly B3O citlners which can be
handigsinbyaimeans afwesmier hattiliad gedr ¢ with eddrher me4iR thOReHRE Rk, which is
arranget ozd e ngippdrtig ek, io 8idef @dtag@lafid 1b%at MY SontBhier®¥Pneans of a
load aretteduiny ehns grrinthed ok @Y 16WESerkiAPYe raFABn kewsks, rai | roa

cars, trailers and automated gui ded vehicles are

At cPRaieforts 288 $iP 86rtAhdrORr e S lc@ﬁainﬁjs B6E10a0&Y i ied by means of

handiiBg Fe®! ¥gsciBlyChy HRaATEF Rtihdd AMALNErsl t@ﬂgﬂ?xjés d(%cJ:elt‘ Ifler movers

whichl26 888 baee 10\64&&%&%6&@55@&&} : c?.@q'gi’lroggb raddre CackTers d
A 2 o% ts’%:l?? 8:_;'19’ Ven automate
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guided el QR AG?. TRVEhcks a{"aﬁlr(‘;j1 L Y€ ’tﬂrxa n ouided vehicles are
passiVE afidpBRatioh vehicle® XM r&%ﬂn’oég eg?ﬂgzag%f gté%?gugsg@rﬁqgg ckzltl):xltainaerrs
add

being NEpGRRLA! DELeXall gl Ll " LO0h AL HCE 4 p
transsb %cge@&ig!’ag% d.gvm’%% %ﬁi’mlg ud eARIIRCT: mgyers are active

AE1 i, COYATRRYBAES HEAPEPORSH oY Lhip fh¢ fentainer yard or the
con e B T o e

It is ?bl egtaf)f t he \gé{x]cghes are guided across several .
SRk 'E"r?‘aﬂrlglrl INg SUIPRIGRL Haxe MoFqrRgn theif phassinfwhich drive one or
morg fable MCATSy iThY cAEhel s Winehes grargwledacregs seaetal deflgytion rollers to
four fastening poins pf anlgidsreceiying manany i, the faemoefts spseadere Byommads of the motor
O OIS,  FAGWGARIAE, 2r¢ MiorBdb gnd, unvyoung, thaesby ivityimethgHtft béighthe the spreader.
The loading fErunloading qf aprspiye Gianspartesio velyichf begipsawbén/an ISO container is
picked, up by, Bedng of & Pegaden @dpifisid by winding ap theS@bimsnThé creaines handling
- unit Bow tEayely g;oyomsab@fle theetranspert aetriclarmid | sefst thel cbytainer down on its
loadigg 5. dipe BMeading)pbthe thneporianmyehiole bandé hregrdingdy tn the opposite
sequensgy Thecemainer handmgteguiperenais dikewish aised fonapasgoryéhdodtagners within
the cqpfgingreyasd andecoptinen porty thel ooutainet being lifled ddiingthe Wahaoe.
The unl oadi ng of the transportation vehicle occurs
The gghledifiingyinychanisinb exsep proshet eontaify URAERg THAPHEARRIGRT an intensive
 mainfeaautie] whick tradproeiohg Howh tilnewfos theksoRehided hatdiAB RGP MmeR| besides high
~ maingpatcai CmBss At tHei Samd higneG ORE Atdkh YA 1%5%1%%&%5%@ are bulky in
conspaation. t he contai ner being lifted during the transport.
The cable lifting mechani sns used in the container

The Sunkiher Mgndgiag E@ITF:H&nt REENAH 6 tﬁ@lda.@ih BF| ea?.:s 5 nlghtdgcggn fiters, or also
h

i
autotfte® NpulicRa dvehiches! A0 WM e @Eftﬁ . t @gkela bne on the other.
Consequratly nenif Wi RIERALs: o831 {185 3 agﬁq%an:‘rl@% -?ghﬁegv%ﬁgg% @}Sﬁ%’etél?f:s cable lifting
are bulky in construction. The container handling

mechAhisinf SarSAFbel dnlBer nEmERANN
The BEPbRENhe liSvedi&d if khe | oadi ng 1of_ t [ ucks,. rajl road _
handftfg §quiﬂn‘ieﬁt %o? Estclat%lel}a i%ZQI rbri:iogi;rgezlilt:ight.ow Yo ﬁﬁmg fevice for container
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" aut omat ed gui ded vehicles, on which the containers are
not stacked one on the other. Consequently, only | ow
heights of 1.2 mto 3.8 mcan be achieved, so that the
cable lifting nmechanisns can also be smaller in
di mensi on. The purpose of the invention is therefQ)PeM_AR 2007
to create a lowvolune |ifting device for container

Thid) Ql!il‘ﬂb§enﬁ a%@dﬂqﬂﬁﬁ&lt b grlifﬂn}’!’ %@ﬁ W?v{hytfl? rf(%:nlrrﬁbﬁ ﬁ?z‘u%gl Advantageous
cntgt oot i L L e T R PR,

: " ' se is acconpl.ished by a lifting . _
| gg@‘gﬁgﬁ%ﬁfﬁi iy dred IDESES 3465t G, lraale sylnder wih a pision
dowsnld QuUIALL ons. Yhe fspﬁagﬂ? t Bt ormpd mic, g Syneheagopsyupward and
the .supstai %r Y a}Fm.tw?Aw 1S@BECG: POZOBRY fuiding (¢Aessbpws, which are
cor Ffe\‘}grejf@%n‘h@ Yc§’ | WPRET 570s| f ol THASHOT eRRsy thee Zeiding nategs-bars being
guidgd i2f, b gnds g, verlifp) bams of s Sperertingharee.| Biegpus esenomical hydraulic
5 5?% SHE ft pepae e dnendiyedrivenyystem foy mrehlifing dsvicg et same time
iy & e ranHnYitor . saall| feawring wWie diuddiagro& the two ends of the
guidiRg GrotsrRaR PrficAgres thestyissiag of thetaustiendaddoademeaeieing exbans relative to
the pupppR |t /ar ghe Rentaipgre Thisredsured a tidrsionpeattf iand erazapsienting of the
loadrigeeivjng mieaRy ie rYetipnba ths dosiaimgr bejng piekkdatp. bot h ends on -
vertical beans of the supporting frame. The nore o
A flgtedsnignilifizng deyide autapeof thydpreader israelfie @@ @RtiEansforming the transmission of
forceraf titednysirmibic fylirtedbyd theileigtisyiss RSO thBSiddd tddMMbove the container
mtodipvirrerd and ddvevaadmotérimnt, velillSh!Isi d0€bndblBhebyCAéanY b Shele levers, with
two deysacirhy ewth Ipivoteined lthe apppit | fdme, 0i€ 164 G GorOfnet &Hle lever being

conteared @nds pisfontdo@ anguhéliof@r G6vR6 arBadSsatd! hidie rlev'éxe%l:‘iﬁgﬁ:onnected 0 a
guidinpecrossitat.i ng of the suspended | oad-receiving nean

relative to the support frame and/or the container.

If thEdver GRS bf Sbardid RIS @Rndeteadd 16 el is BRIy Aot 2 rod-
coupl@ elenRAfmrBe R WA G TRARS ahfle esﬁt\l’kﬁ)@e lgge lﬁggegggrﬁ!at?glc%rh%efcgidsﬁgaﬁg
tc;ltheb ?ﬁé%ggfgfgagﬂéﬁécgrn% ﬁcg} ﬁéﬁgnflrﬁga%é vmynﬂc Sikly &Peach other in

~ert _ e T
dei,igg.elms mssion of . force of h %yté?gﬁ l(?cﬁzevgrﬁl PAYEY 2 Jaidesign lifting

the | engthw se notion of the piston rod above the '
A :}Eﬁﬁ{ﬁwgtablé By &l&% ih B QA N D eI
> 9l é\ﬁlgn %cr'o&lar§’a.reﬁa@1hconnccted by
me t\/\% é)l\lfglrl@g;&?rsqpe{éech?erpﬁm ed on the support frame, one
U B R SR B S B

E‘“Egeu o CRBFHBE FEHORJEYET affpon DAY Sides 9§ ths apiddlp pf theeTgsebars.

Thatfm f anagLelever, connected to the piston rod is :

ol ] %ﬂ S lepgthwise isplacament intoothp|lifiveg aiide lnvering anavement by
me’“f*% g (AbLs vl aie fefigqisr angd Esieped iarposuglaopiston rods\being comnected at
the gty pud ROIFAY dREEECHY o Hie geidingr crgwsitarsn gvherais shebdeflectire is done by
meaps, el Besly fuming deflegtiongpllers.agnablen e wsprnfhr mamtenhncetfriendly and more

econgguqal Bydsaiplici gylinder in a flat-design construction. An additional synchronization of the
lifting cables fastened to a single piston rod is not required.
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Pr_f:fc?rably the deflection of the lifting cables occurs in the direction vertical to the particular
guiding cross-bars by means of a freely turning deflection roller. s '

The invention will now be described by means of a drawing. This shows:

Figure 1, a container handling unit in side view with a lifting device using angle levers,



" the vertical direction. At the sane ti me, the use of
the angle levers enables a flat-design lifting
device. A nechanically stable connection is achieved
-when the guiding cross-bars are each connect ed HWAR 2007
means of a coupling rod to one lever arm A tilting of
~ the guiding cross-bars is prevented if the guiding
Figuéd DSScobfilner BARIIBAGK: HORME L8t fiin; Ofs; "
connecting rod t% a lever arn?onl%lg‘?ﬁgv;fed&esé&oq’ng{et%%vers’
Figutd 31dheli@hg BRcCHOPE ok i Lot e
= engt hwi sé di %ploace‘r)rentﬁé-ihr%@%%@?lfaﬁl{)%n%wgoﬂd%oﬁwam
Figut®¥ &hEffinD Yevi 1L ft cabl.es which are
Elef !l ect e °a%‘85$§g? éﬁé%h%roﬁa%&gqgnﬁwemﬂitg? 8¥% od, being
nd at least indirectly to

. . .t th th

ri AR Bhsed B e S Bl b S oS e
- f. freel defl ect.i ¢ [ , bl

Fif el b 8 b e LBl o o cnles

- Ei -geygraul ic cylinder in a flat-design construction. An .
igu (g PR FORYRHRAAIDE pRib A voth £ Hifting deviea) kearbrigess support frame 3.
Linked, 3 thseyppagt agEdgis @ ydsaudip qybiader ¢, rydrose ertonrred S is connected to a

leveraray &l glenleveads mhishi ip piveted taheut|iisfaxisndy, loediédeas timcapex SThe other
lever gimy s copmestedi Vimha vertical calpling ot 9a pa tguiiidgacrossehat U0agy means of a
 tie beackpt d 1pak e thsyleyms amm €o6f the fanglellgvet Urinilingedde hbeaintad Boupling rod 12,
which o |copnecieat iitsvetheri omd wi & lleveowriel 3desarselnd diglenBARS4, which is
likevgse pivetediabaug its Tkis 8 bhawds at the gpexe The 1evee QRthak M this angle lever 14 is
likevtigenchinpengeduvia ta vetical deup¥ing\od\Wb o @ duiditid BibsaIBM 1108 by Shédds of a tie
brackenglte Theweosvertical duplid3d2 940 b dacBehghgd ,th@u(fb@f‘&ﬁ% '3€ the respective
tie braskett 11ag11ty wHileianthenewdr enbiyr | ti@_blrdci&.k Rk, AFY afeCarthabd¥additional
tractiengheank ¢ eihsthe folrg Usfe cihinst MRckrkd th N@le ABWEL @ndObf e chains is the
spreient i gy RN Mal Reeivigl mefnsd Tl%aﬁbr%nwlpgg’i bR%f the spreader 17 is
paralfed Siith i@ standgFficedor th@nlabdel hAGNASYLEG TOr a

container handling unit in a top view, Figure 5, the

The bodudihéd 0 8de sirged &7 lo® Geigt: AbSRY P ADHkINP Lt 'ﬂx?ip'?sgon rod 5 of the-
5
n

ery i 7
hydralgik | §Eh®Re 4! i frbkDedC aDES AR Tdinkl G828 103€t &
spredderid Ehgsinotﬁlei}r%p 1 é Bh 4 ti%ﬁ."%%@p&ﬁf {lj 10?2l t1@Sbalﬁixdegonsf:quently the

|. .
>ad! the transport
positfond¥ e kpReWs 72 ufeOftiAl BEice d"'tid & éilr 8. cg]lsel 7, 14 -
s P dlegicie: oy Sl Sudl oS bl e ELARE RO 1
Ei g“fygf}% 0%, E{;ﬁgﬁ ) . %:n%ﬂ d%;%g edti g/% a:golgg';gig{v, i%{hg]regg(?cfgnq%]er 18 standing on
f Fscﬁ 1§E '
T ég

C )
ool a1 b Hplinghuti Fesigre T s gevie2. e giking
ordet QIDECT € (o\ua%\ vEFra%ERt A% ‘?Vﬁﬁe i dhetfa loading/uglgading, @osition, in
orderey o BIEE bgh?_id-}gl' ) hatniainer 18. Arganged; ep githerside off ghet masddle of the
Tr;l)ssl- AIs 3re 3 Chaig, 3 te prac eéﬁéqt,éa qoeg]éqg rpdiSe apd ﬁR@@r arm 8 of an angle lever 7.
he GRS [APS3rbag dVay| hapks (1§ the simuligpeaun dctvasionmfcthe ddeatical tand rigidly
COMNEHGFIBN FV Ly FUPL papllel i thesstanding surdase df dbebentdiner drandiing unit 1.
- One gopices fromthg front|vigye fhpkige pmbestimentdp supleiemedpdisvi® (Figure 4).
. located at the apex. The lever arm 15 of this angle

. Flgqqeé,g}ow§4m¢ gxfgqg, flavigeste with rthec anglel leviess B ande i iinalde view, again in the
loadlggjg%lpqqi@ Pastogh Thopigtog updif nf therhydsutiacylimdbr £y A6 $ulbf extended.
Thg anglcp dever 7 is rotated counterclockwise about its pivot axis A relative to. its transport
position. As a result, the lever arm 8 and the coupling rod 9a are tilted toward the floor, so that
tpe guiding cross-bar 10a is- in the loading/unloading position. The horizontal coupling rod 12,
linked to the lever arm 6 of the angle lever 7, causes the angle lever 14 to turn clockwise about




" bracket 11b. The two vertical coupling rods 9a, 9b
each engage the upper ends of the respective tie _
brackets 11 a, 11lb, while at the | ower ends of d§1 AR o7
brackets 11 a, 11b are arranged additional traction
means 16 in the formof chains. Secured to the | ower
ends of the chains is. the spreader 17, belng t he

its weﬁgumqgs[wengm nT %uJaOf'Zoma' S '°” ofs Lhe I
AR o ol cﬁefg:tg%% Sl oo

- feco 5‘? b3 °%F0¥A‘% ’&8 IS pJicewiss 1Rt L fRogiEion. Tefethe same
hexg 2k W rlsto%lldgn% TOSS, PTeadgnA7; fagienedstq tge guiding cross-bars 10a
and ?@i ’ﬁi‘t “’Fﬁ%‘ qudF‘ﬂPdl é?n@% ip dpcatefioly, its) Grgdiagynloading
pos“lf’é‘ng‘ér i e SIEPAnE wfase fiethe gontipe hapdlingainit lypper end

03|t|on Thi s per end osition is |likew se the:

The {qweriag 34 hﬁ’ﬁééqfttﬁ%ﬁpfF@Ff iﬁé anopraplibbed by the émsendinfgt dandgetracting of
. the Rssé‘?f} 5@ 20f tha ydmelicetindererAsi 8e piswe mddf] gaveds ehiesaigle Ibders 7, 14
turn. synggroppltjlyr 60 that pefiyguidingr opssdtarsoifhy 181 ngid Synckdonsalyt Raich entails
2 vertigg) RAvere R ofthe3spreaderhy, thaeh Sp eivwtaypsisiateld Gim 2 hbtignt2 plne parallel to

the swndng surfege olothe apma@nertmandiingngitunit 1 in a front view,

- where a container 18 standing on the floor is |ocated

* In the toailing/unlvadingpdsitivng &di legr pass 8,1 181of ddigndld feldrdd, BEMiofeRt far down

and r2achtihe tpufreli space, oirads biaEsviskORied 191, conidthet e dl%ﬁfaq%dcﬁihs

17 are likew se in their |oading/unloadi ng position,
A Ulshapedrgi@le ral 20) Gdfadged (0arthé WEQRE) subﬁkﬁ't %ﬁﬁ}ls?lgq &f th8support frame 3,

guidArtheagie dr @B veritNB mvadR g%fdlﬁ?&o@
. cross-bars are a chain, tie bracket 11a a coupl i ng

The faginfeh Sffle ?enb@xV(ﬁT th@f)moﬁ r:%g‘? d?adhg er 4 ny:}!e not correspond

to thdWidAded vefRss 1RA agl Sd n 0 ﬁn 6 a ¢f 17. Since the
il 14 L'

leverBtins %2R i 18f 15)“& th
mamﬁng)lf%écevyﬁ,g:{ar Be B gdf?% fta\?& ksl?iz
iggtgx& th, &eC@ t h a? n I.p%ﬁ is ;tmg?rn!g nfo&q:spondmg stroke
palrvvlge I“éégure 4) Flgure Sshovvs the lifting device

o i o
OPPO P* 0%y B}ﬁgﬂ F’rés? @alﬂugip%kfréwséd which thus
serv efﬁ% éh §mFb ted countercl ockwi se about
vot axj A relative to. its transport position.
a el Whigh SOMBRES B 1APRO e oo bysiulls avbudend, the piston
r°d ‘“"""i’rt*’éf{?i‘S Bodald ¥nef the gegle layerstThdd, thetvertpal pistog rods 9a, 9b and
igangal saupling sod L2, jake apenged sxanmelticalyda dhnbnpefsiytimetry S. Instead of
this PPH@“%?@ FYmIBeiTical cerfigyratiog of d¢ hydrauli¢ drikeck $ingle benfigesadion could also
be regizeds of t he angl e lever 7, causes the angle |ever 14
to turn clockwi se about 3 0 9 MAR 2007 its pivot axis
~In thgtweloagituginat eplinnes 21r efrtbg supporp dainiei30 rurnidg tebek 834G are iktAnted, the
-turning yube 38rheingSabénth tume aboupthd axis Ar ol @b tArengt iubé 89l about the axis B.
Secutedviartie tueng tube38 omi aithbrasidd of thedink &f Ymatey 8 @0 @wd Mntical angle
levers Guphichgre dgidSajoinedeametiat bghhe, ey 686 3BITEMI eWo angle levers 7

move syaskrobarslyl Similzsly| kW@ Weggral ﬂnél@&vé@%rm@%eﬁ' t@ﬁbthe"i‘ton the turning
be Bhie same height as the first guiding cross-bar

The spreader 17, fastened to the guiding cross- bars
The k0athwase OndRbhehty o BRSSO r&d Sk IR PEANS findl: £84fces the angl
lever| B0 Fotary $noki6, akieh isrdrsRrhQRY BRAKN Qﬁghaglmrg rod gaﬁftz a ffearillcafl: '

movement of the guiding cross-bar 10a. The rotary motion of the angle lever 7 is transmitted by




" position, parallel to the standing surface of the
container -handling unit 1. The lowering and lifting of
the spreader 17 is acconplished by the extendiqﬁ and o
retracting of the piston rod 5 of the hydrauli MAR 20
cylinder 4. As the piston rod 5 travels, the angle
|l evers 7, 14 turn synchronously, so that bot h gU|d|n%
means, f 8¢ fpgrizoniah oupligg rﬁéx}é 1By Hﬁ%ﬁé"dﬂ . %6i &R aggledeves 14 in mm
TransfOTipg S| TORFY FSHeREK tmegns of gesgnuplipperodiSp, mwma ¢Mrticg! movement of the
“guidimg wapss-Bart 0t eHius ndesignorensuses s §ynehsenquar aldvemento of t fhe  guiding
- crossshags ¢ffan gnds JPP.a pbichf ist ensgitedalvimethe hmaveibi rmyeanmil€ 10 . the rspreader 17
susperided theeefiony/ Ty wavisp gadsiowinosach time pamliel toatherstading Surface of the
contgfierthardlmganit 1| evers 7, 14 project far down and reach
into the free space, which is otherwise filled by a
The contmds rod thel ghiding crogs-bars 104, 408 0¢ tach guiielhHis P dhgped @ide rail 20.

Thisrgaide s@bstansitliyoregedts @it dwieiny SF tﬂmkpeﬁ&@p?téadeﬂ 17 Rfa8ivd & the support
framef3 anber geppmainef 18aMe 3, guides the ends of the

vertically novabl e guiding cross-bars 10a, 10b. The

FigufX IsHoWR 8h @k@anR@N&nhig@faidd 8f Flheshﬁﬂlor@éi'lc% 201{n a@pectlve view from
belonﬁixr %rhﬁlc%llh&ggrﬁxﬁﬂﬁ%gﬁema éf%er R Granle ed underneath

&I@% Tﬁeeﬁls oﬁvﬁﬁ@oﬁf Rl 1§1&eredq l?o a sliding

plecjJSP tx%ﬂc}? ezirsle ‘?r(}'{ﬂéj : ;ﬁﬁ (}3 g ri%mo?m ..4 gpposite the
ist d T 1 5 b 8 29

pistohro Q;tei dast o p a i-la s a25d, 103 01% ca are

bl efﬁ ik ct, E'R{ ean eve r angi%m g glle s0 ’}'l;lat two

o ow eve e two

Pa;f‘{”he gulaed e ?2 ‘tro é§ 8 BeL, %Daf? %?8 ngggaeé} f;?ig ed deflection

:g G $09 |lélﬁ %]onet xglt‘g? ‘H'nFré from which
eyt tb e &gg

élzgn @Vﬂ cpen rollers 34, 35 into the
vertigg Mu'ﬁatans ws Spph tp &hey ypger ends of the tie

brackt i And SEmisat e, é“P’ézﬁ Pt‘fifd?ahlﬁﬁ 2@ L ae sipegfovepae cables 28, 2
of the Iper Ve %ﬂsct%ﬁ%\wset Ry eaneh /0 qeflegipniioliers 32133, mounted on
verting) Rl 31es, 89 Iah sy €ach Tfein) the dirpesion afiane of thaypccepruers of the rear
SuppOErFAties Harhethe eAhlsr48, P areededlectedhby mpansaefi tve defledtioaaellers 36, 37
with/horiggpal ivot ates ipte dheshorizptal) dixgeviona s al5o npt shogn that thgfcables 28, 29
are fagiened figy e UppsFeends Gf the tie brapleet \i&h andcigimiphts thagre.r ods 9a,
9b and the horizontal coupling rod 12, are arranged
In thiy rembodimeal, | there s mherebving 06 fthes yahie26-29, Sin brist eagrevérve a compact
desigrhi Eheradximius esfrokey haigitt rof @edund G0 rgLiprferaty 0f50theachieved in this way
is sutfifyciera didri acplumality eof transpiorigipplicadadsi gur at i on coul d al so be
realized. . -In the two longitudinal colums 21. of
Simildrao shepgmbscdinfiena descBbed: idrFigurg 1t4)bigsgd@ing Isaber T0AUNEERShged on the
tie birdvket Ylurand @ guidiey GOssowir Ngb ab e ficdbratked 1 B OMHe shREdERNTSs likewise

fastee@ B nieli® df dientidtfort tBens3IY 18 BRUNIdIAECrRN-BarB10a, PEE.UI €d
to the turning tube 38 on either side of the |ine of

The SYERRFiS movedict bie IiO6H 168® o8| draufiY 8Y15ndér 4 Wir&Rformed by the

defl@%R Eabs 9629 )iRbNR0uT QREUHGH nt¥elBit StUhHP héﬁgixﬁ pﬂ% hars 102 and 10b

and, {AYS that B?thE\é&cﬂ&gep?ea Evefs 7/ nove sync '
Simlarly, two i déntical ‘angle | evers 14 are JOIned

The LRSEHBAE" su@Re bF fhel pi513H N84 Stéf)pr%sp%%ds to the distance between uppermost and

lowermost end position of the spreader 17.




The | engt hwi se novenent of the piston rod 5 of the
hydraulic cylinder 4 displaces the angle lever 7 in a
rotary notion, which is transformed by nmeans of the
coupling rod 9a into a vertical novenent of theg mAR 2007
gui ding cross-bar 10a. The rotary notion of the angle
lever 7 is transmtted by 4 0.9 MAR 2001 neans of

FlgurEIB hla E' Z(?&Q#x@h v?éw %k f}ﬁgf 2ctxtog rrgﬁ%r | e\g/‘%gtna upper and

lower 130 g &gl on &WO[ ARES» g, %616 Risll's § g e cable sheaths 13,

andﬂmslppké1 ﬁggenent of the guiding cross- bar 10b. Thi s
desi gn ensures a synchronous novenent of the guiding
cross-bars 10a and 10b, which is transmitted via the
traction neans 16 to the spreader 17 suspended
therefrom This noves up and down each tine paralle
to the standing surface of the container handling
unit 1. The two ends of the guiding cross-bars 10a,
10b are each guided in the U shaped guide rail 20.
Thi s gui de substantially reduces the twi sting of the
suspended spreader 17 relative to the support frane 3
and/or the container 18. Figure 5 shows an alternative
configuration of the lifting device 2 in perspective
view from below A hydraulic cylinder 4 firmy
connected to the support 'frame 3 is arranged
underneath the support franme 3. The piston rod 5 of
the hydraulic cylinder 4 is connected to a sliding
pi ece 24, which can travel in a linear guide 23. At
the end of the sliding piece 24 opposite the piston
rod 5 are fastened four cable sheaths 25a-25d, to
whi ch four cables 26, 27, 28, 29 are firnly
connected. The four cable sheaths 25 are arranged in
an i magi nary rectangle, so that two cables 26, 27 are
| ocated in an upper |evel and two cables 28, 29 in a
| ower. level. The two pairw se guided cables 26, 27
in the upper level. are deflected by two vertically
pi voted deflection rollers 30, 31, each going to one
of the two corners of the forward support frane 3,
fromwhich they are deflected by neans of another two
hori zontally pivoted deflection rollers 34, 35 into
the wvertical direction. It is not shown that the
cabl es 26, 27 are fastened to the upper ends of the.
tie bracket 1la and term nate there. Simlar to the
cabl es 26, 27 of the upper level, the cables 28, 29
of the Iower level are deflected pairw se by neans of
two deflection rollers 32, .33, nounted on vertical.
pi vot axes, so that they each run in the direction of
one of the two corners of the rear support frane 3.
Here, the cables 28, 29 are deflected by neans of two
defl ection rollers 36, 37 wth horizontal pivot axes
into the horizontal direction. It is also not shown
that the cables 28, 29 are fastened to the upper ends
of the tie bracket 1 Ib and term nate there.



" tnthis embodi nent, there is no reeving of the cable
26-29, in order to preserve a conpact design. The
maxi mum stroke height of around 0.80 m prefera
0.50 m achieved in this way is sufficient for%y MAR 2007

Lig! gt redrdrbcetuhbeggsport applications. Simlar to the
enbodi ment described in Figure 1-4, the guiding

Cross- bar ' on the tie bracket 1la and
> the gu di%‘é’q%‘r‘fp@‘s?g BEANGEE O Lhe (e b aaret 11D, The
spr eader 17 “%Rewi se fastened by neans of the

tractl on YHERPE fEPEIS o t he guiding cross-bars 10a, 10b.

4 The Iengtﬂ%@‘é‘ﬂﬁﬁ‘@ﬁ%‘nt of the piston rod 5 of the
‘5 hydraul i Pigtgnirefler 4 is transformed by the deflected
6 cabl es 26-@®ramto an up and down novenent of the
7 gui di ng cAsglsidvar s 10a and 10b and, thus, that of the
g attached speecager 17. The maxi num stroke of the piston

ar gg 5 corv&g&gr&%pﬁ,% fope di stance between upper nost

bg_ﬁSltlon of the spreader 17. 5 0 9
'11 t2007 T1 bg,l ﬁa?t ows a detailed view of the four
) i . O 33 arranged in an upper and

21 ower I e Za?fl ﬁa 8ntal pivot axes, including
13 he four Iceé'ﬁ¥é§n26 29 the cabl e sheaths 15, and the
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9 MAR 2007 Patent Clainms 1. Lifting devi ce( (123 for o
1. I SO cont ers
' Can eyt &y FEABERE (19 HRedR S A Shante (18 Which can

ib | t bf antdi@RBhndIRR eqliheH | 1)C wi! 't[qutr
equi prlnemi ed by meah of ¢ ;rlarre Sgi%aend)iﬁxgw K) 4 pla one

on .a
g:urj ng’ P%ﬁyltrﬁ@ glgﬁngee\m@éupmfrhw@ fmdshalvmgermsmn iasd -
tr apstaragsy,nto a synchronous upward and downward
novenent of at |east two horizontal guiding cross-bars

(1 ®hosg l@ggthmsqras}dgbeam\t Is tfansfored mt®h BkchroMyus BpRLM and
cong means for the

ceivin
contar harel fofmetot RS HG Rer i paicing aroebars (1) 105
bei spacgdiapdfrom eaeh biled!which are connected to a load-receiving means for |
the containers (18), the guiding cross-bars (10a, 10b) being guided on vertical

beams of the'support frame (3) at both ends, for the lifting and lowering of the

container (18),

characterized in that the transformat10n of the lengthwise displacement 1nto the
upward and downward movement is accomplished by means of angle levers @)
pivoted on the support frame (3), with two lever arms (6, 8) each, one léver arm
(6) of one of the angle levers (7) being connected to a piston rod (5) and the

other lever arm (8) of this angle lever 7N bemg connected to a guiding cross-bar
(10a, 10Db).

2. Lifting device per Claim 1,  characterized in that the lever arm (6) of an
: angle lever (7) commected to the piston rod (5) is comnected by means of a
rod-shaped coupling element (12) to a lever arm (13) of another angle lever (14), -
‘whose other lever arm (15) is connected to- the other guxdmg cross-bar (10a, 10b),

being linked such that the correspondmv traction means (16) move synchronously -

- to each other in the vertical direction.

3. Lifting device according to Claim 1 or 2 characterized in that

guiding cross-bars (10a, 10b) are each connected by means of a coupling rod (9,
9b) 10 a lever arm (8, 15). :

4. Lifting device according to one of Claims 1 to 3, characterized in that the
guiding cross-bars (10a, 10b) are each connected by means of a coupling rod (9a,
- 9b) to alever.arm (8, 15) on either side of the middle of the cross-bar.



beams of the support frame (3) at both ends, for the
lifting and | owering of the container (18),
characterized in that the transfornation of the

| engt hwi se di splacement into the upward and dpowweR Q07
novenent is acconplished by neans of angle |evers (7)
pi voted on the support frame (3), with two | ever arns
(6, 8) each, one lever arm (6) of one of the angle

l evers (7) being connected to a piston rod (5) and the
: oﬁﬁ@f“g AexiesracsPIAinge e afhilaimggioet . Ichgmeterizgd inethaighe load-
cEpiFtzgreans for Yaicantaiger (183 & duapended irCee.form 66} spr2ader (17)
Liffam thg sbéding barp €t 0aC118bnvia racthwar @eiwrdlged i n t hat. :
the. lever arm(6) of an angle lever (7) connected to
' the piston rod (5) is connected by neans of a

rod- shaped coupling elenent (12) to a |l ever arm (13)

of another angle lever (14), whose other |ever arm
(15) is connected to- the other guiding cross-bar
(10a,. 10b), being |inked such that the correspondi ng
traction nmeans (16) nove synchronously to each other
in the vertical direction. 3. Lifting device according
to Caim1l or 2 characterized in that guiding
cross-bars (10a, 10b) are each connected by neans of a
coupling rod (9a, 9b) to a lever arm (8, 15). 4.
Lifting device according to one of Clains 1 to 3,
characterized in that the guiding cross-bars (10a,
10b) are each connected by neans of a coupling rod-
(9a, 9b) to a lever-arm (8, 15) on either side of the
-m ddl e of the cross-bar. 8 0 9 MAR 2007 5. Lifting
devi ce according to one of Clains 1 to 4,

" characterized in that the | oad receiving nmeans for the
container (18) is suspended in the formof a spreader
(17) fromthe guiding bars (10a., 10b) via traction
means (16). 9 a ' ' '



