WD 2004/ 033357 PCT/ EP2003/ 009522 Lifting Device for
Containers Specification The invention concerns a
lifting device for containers, especially |ISO
cont ai ners which can be handl ed by neans of contai ner
wozommsmg gear, with a drive means for tracti opCE#P2003/009522
which is arranged on a supporting frame in order to
rai se and | ower the container by neans of a
L ying . means arranged on the lower end of the
Llftmgi)F\gsq 05(:&?{33 S At contai ner ports and in container
yards, 1SO cont ai ners are | oaded and unl oaded by neans
Specificgiion nandl i ng gear, especially by neans of straddle
| oaders, straddle carriers and contai ner novers,
The inventionhconcernsi g difting devibe forocmitainers nespenialya S gonthiners which can be
handled thyunéams of aiohtated hamdisg deani with a,drive ag®en fartractdrenbeans, which is
arranged) bindg buppditing effanieA@Y)ordekh® tdiskclkifd 1ower tiadomainés by means of a

load-rectiv gl iRéans afgngddioAtAE Rilved ¢hdlBflthéqRicabeedhe passive
transportatl on vehicles, since they cannot thenselves

At conté?ﬁé} o'x‘t@ QUltxtafﬂngg § Ef’iﬁ uH&E sa.re ﬁ%ﬂé@%?d unloaded by means of
e\(}f

handlin gf 3 r:‘rs ts Plontatnet movers,
which ar{; 1n a.orll &{g}ﬂagﬁn‘g glioa SHSr EI‘%]:!.FI‘% QrifVEn automated
guided 'y %. he he, srugksy rajizoad Céﬁntt%ﬁl RS alsopytomated guidsdpyehicles are

passive gmsee'aat vehicles| sineadthey pannpy themegtyes| pick ¥p R dovar the containers
being tf@mpaﬁﬁewhﬂ&mj isiradgile: derdpretmaddien ¢arriess and contairiepimovers are active
transportation svehjcleshiich, driontimemebeaing transported blvithini the hesmtaifdreyard or the
containet pbitean also bepickedapasd placedidowieby dennss sever al
deflection rollers to four fastening points of a
It is kndvARfhat é‘&ﬁélﬁérrlﬂmﬂﬁﬁg“ Squipmérihal@ h{&&g o A&l @A4LSH; wRith drive one or
more cagﬁa%cﬁés B;{:]ﬁ ¢ feQ rof thE WIRHRE %rz}% fE, f% oSS s e?al W4Bdion rollers to
By

?E@e ﬂ{e\!ﬁs !

four fas means of the motor
o mongt %?l?s # 0%0‘91 i “ffyg wﬁ) %&ﬁ”@ ﬁ&e 8, 0f thsprcader,
The loading or uinl ﬁ;s&\fe frans tg)gd%q}u (ﬁgeglp.h DR O container is
picked g byymeans of the spreadsy aad lrftﬁ@ adhmameap tha Saftlesh glhe fomtainer handling
unit now dWVFlsaﬁhéICQH'laW@f aboxeatha dtranspry dehiple andasessBret cangdines| down on its
loading awifacse (The tuntoadimgtofi the travspartation ehdcle |ooeuts ragcardinglycin the opposite
sequencd.hEhe ndntzidembandiing lequipmantsis dikewise ased € whrsport afredntainers within
the containeroyaid agd yortainérhpory pigocontainer beingdifed. dufing thorhmpor!

handl i ng equi pnment is |ikew se used for transport of

The cabfl® Mf@hg fieShidn Bsedt ﬂleﬂféownﬁlﬁh‘?rha‘b@hﬂg %ﬂﬁl 'ip%gﬁf i an intensive

UI_)

maintenfite! wh cﬂ%ﬁ & % owrflifes fdr fiheth AR, besides high
e Thine 2 the hoWnC Fable'. ﬁ fis are bulky in

d?lng eqU|p require an i ntensi ve ehance,
I'ch leads to Iong domn times for the contalner
nment , h nmi nfenance costs.

handl i e
The conftne fandlinger prRent ek iR @38% qfitRIEich JaROaM §#fs s Hailers, or also
automateg gwidpdi yehigles,c 9Rs whisht then contaimerso AteainRE rstaskedi| gnggon the other.
Consequegtly p nelm lowsheiglts afor.2mhdo 13081 nan b€ achigueds, sor thiat theachble lifting
mechanisans san alsabe emsllerdn dahemsionaut omat ed gui ded vehicl es, on

whi ch the containers are not stacked one on the ot her
The purfposs ef| deninvintionnisythe@tord ab ditéste af low-voliint ifing devié&for container
handlindequagiién \f610a reiftivelyodmdlingridpady Keigticf ti ng  mechani sms can

al so be smaller in dinension. e purpose of the
invention is therefore to create slowvolune lifting
device for container handling equipnent for a
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Thi s purpose is acconplished by a lifting device wth
the features of Caim1. Advantageous configurations
of the Iifting device are indicated in the subsidiary
clainms. The solution entails that the drive neans

This purpOsPisi £26mplishe@ast a Oifend Meicd it G festdRE oM CRird 1. Advantageous
conﬁgurﬂio?ﬁ QP theAHn @ dBVicd 48 ifdfichtedMARE su\b%f&ﬁﬁrg‘f‘!t1
sy ronous upmard

di splacenent is transformed into a

€ SO BH enaﬁ C% Slﬁ S I ok Wil a piston
The sor B p AR, ﬂggréss@iﬁe ViR e

and a pi 8% f s I 51 e et i o Fpsk pvard and
downwagd, é“ F“tﬂ“ng’ c?‘oé"é‘“bé\"g fapesd horiersipl aguidisen cegserbaisn which are
connectedcrespectyely datie yppernends gfpbettrasgon mgaas, theeguiding cross-bars being
guided ap bothornds #n veytinehbeanes ofcthie isnpparting frameedhe meore economical hydraulic
cylinder rrepraseatsam cwirfteriageedfriendlyi drivessysteanfdrahe tifiing dévicenat the same time
ensuringde highecaraiting bspasizyrevith ssmatinfootpring Thdpeidingast shen@vo ends of the
guiding CdREBArt Yurek Reducsdileltwistiaf F ithpt susﬂ'é?ﬁecﬂ WadirB&kiAhg infns relative to
the suppbWOfr&AE andbr tHeCconfhihed!] ‘Tﬁls%n@t?r%s Rak %1&1‘-*[51%8?&& BXHLE BBienting of the
load- recélb tdﬁ‘!aﬁ§ H‘&la@i&n‘i@ﬂle%ﬁ rarre g forﬁel ving means

|ve to e suppor the container.
A ﬂat-d 3 ev e ' on Clhlsraé t{rgﬁsllfcﬁ'gﬁll : L{' glission of
force of H tck(@' m ?Jr ﬂéej VgliS% quupptq B’éKPPcfQ oye, the container
into the B?W%f ém P@awé'id nQvemRent.cyiigh Kaccomplished Ry mipapnef angle levers, with

two leWtrr%m@mag i Biyowd or 8&@1p@prttﬁﬁ@n¢mymea@wcrca@mqf rfigrangiedlever being
connectedhte & igjerhwwd endrdhe otheoflevenearmi of said ranglealsyercbeing connected to a
guiding cross-bdrner into the upward and downward novenent,

whi ch is acconplished by neans of angle |evers, Wit h

If the levetQrIfen AgRHeRREBnndetedab ekt @tohftsci %Jm&atbyfrh@dm 0f @18d-shaped
coupling &¥4Rént 36 H‘l er QR of! tﬁer'aﬁsl%rle | WHose G GEVe? nnected to the

th ng Ofdsé- 8 Mdifg tradtich 92[11@ qa-l th
zh{\l;e%t‘igdgll' sgxpn ng ?Eff tfine chn %cpoﬁf (7 OS h 8‘,%';1 gp%tgesr 3 gl% §e31g1c1) hgni[gl

Ilnked by nmeans of a rod-shaped coupllng el enent to a
r arm of another angle |ever, whose other |ever
A mech%w ly stablgneoagctignyiy, a?hﬁ%ve dthearthe Eniding Fresschass argreach pennected by
means of 3 cPupling ied yonerlg¥ariash. means nove synchronously to
each other in the vertical direction. At the sane
A tilting ofnthe guiingismsebars lie peavghted liftherguiding btoss-bars are each connected by

means of h abnrdetngrod tb fatlevey arrtoniboeh sidessfaheniiddié bf/the tcad¥sdars.
connection is achi eved when the guiding cross-bars are

The traffithaGe %?%éaﬂ: widte@SSa®imeRt fRY Rhé NRifgCshd RwRRfRg movement by
means of GH&Y c"ﬁf) & okl a'.ilﬁq’asgéﬂ 't@g sin ked 'b%m co ected at
the othe et SRUEL: i dl} %”Lf? %gld‘fx{ g

f&
hgre%a gt'l.% done by

means os??r ﬁﬂ?\?{lg de cg Pr% IS, léa ersotggutg%roﬁa if ntenance-friendly and more
economipal Ay %g ﬁ%%% gio d’é’ﬁ{ synghronization of the
lifting cahles;fastene Iaa|s pistgn Mo feqRredneans of Iifting

cabl es Whl ch are deflected and fastened to a single
Preferably sheodeflegtion o&ithey liflingneables docgurs inntbe lineetione mertiqal toethstparticular
guiding r:mds-bastblyyndaos ofa frgely dumingodeflestidnanotier. wher ei n t he

defl ection is done by neans of freely turning
The invelioh el inow beades@itied by1adine Sf b ldeawifig. THis sShows:

mei nt enance-friendly and nore econom cal hydraulic
Figure 16l cofer hihd®ing |uﬁ¥t‘u@| Side YTewS A ik @élmrﬁﬁu%d gﬁé V&,

synchronl zation of the lifting cab es fast a

single piston rod is not required. Preferably the

defl ection of the lifting cgbl es occurs in the

direction vertical to the particular guiding

cross-bars by neans of a freely turning deflection

roller. The invention will now be descri bed by neans

of a drawing. This shows: Figure 1, a container

handling unit in side viewwth a |lifting device using

angl e | evers,




2 Figure 2, a container handling unit in front view
of a li.fting device using angle levers, Figure 3, the
lifting device for a container handling unit in a

| oadi ng/ unl oadi ng position, Figure 4, the lifting
device for a container handling unit in a top view,

Figure f'a%ﬁ&m%r b ? ubftliff groﬂf%hﬁeoffaqgrxﬁ%ﬁ %cﬁﬁﬁg ax{;?@fégé&g ‘

usi ng de ected Tftirn

dravmnsof he evi th li
Figure ﬁi%qaféémg RO B onlsier bandintdhefiH aﬁ%ﬁ“ﬁlz/%loeﬁm pekition,
) vvithallftln? deV|ce2 hawngasupport frame 3.
Figure 4,thg ifying deyige @WWWF hangling ynit ig aHORIVEM:i ¢ cyl i nder
4, whose piston rod 5 is connected to a |ever arm®6
Figure Sfthahifting glewice éorer containemibaidling ymitwsingddedlocted lifting cakles, and
A, located at the apex. The other lever arm8 is
Figure 6; @etiiicdrawlings of theViftiig ddliceowidtplifting cablds.9a to a gui di ng
cross-bar 10a by nmeans of a tie bracket | la. To the

Figure 1 S&¥s &7 @nﬁf hta.ﬁkﬂu@nlﬁhfi‘l A, ll%tlhgc' dbyiB&kdhaving a supgort frame 3.

Lmked g ﬁ@h grt{ygr rl#l%fyll G YiRsé %@?&f} hve driRcted to a
lever a.nP4 alﬁgle evell' tgfl é'i 0 bxgsLﬁxlsL oggt]eg e apex The other
lever arfg i %ams%te Kia aa A 9% o BHIIRE RSSO |fa by means of a
tie brackehida. Ta the levey et e it fuies 7 s Tokob e eapaar upling rod 12,
which ig sgpnecipg alols ogner ¢nd tgua devsg aEmos obarsecomsl pyglerdeyes 14 which is
likewiseapivpied abputcikseaxis B|lpcatethat thevapererkhieclayercasnpld afjthisoangle lever 14 is
likewiseQennnedted aizha arrimalecaupling ppkdb ¢mdsguiding loeoss-bap @t by eneans of a tie
bracket tllie. Diieatvkeevextitallcauplingl tods 94yi Fbeeaeh enfgagel thevapperretids of the respective
tie brackdt€ 114, € 18] WEHEASthe Idweer ehdd 6f @ GiedrickBEadaatib 4rk @fdhged additional
traction! i@&s! 16" i REO Fork® dfNcHakiR. fREwReaf toCHRI wer Sﬁﬂb'r(ﬁdtﬂeochams is the

def 8, bEWE" the Ndad-Rlceiy ntAPHEAE of th der 17
Zﬂﬁiﬁﬁﬁﬁ eiﬁﬁo Q?%fz{c%cg(;?lﬁ' d@g@@&rﬁmﬁﬁ% Wzom " the spreader 17 1s

el with the

The co%%n%?%iél%r 3%%@2&8%%?@1&%535?& il Sl o Lo giion 100 5 of the
hydraulic; eylideryt 45 Feteacied, §£hapithg gwdmgdchSSo ary hda, Hipgandyponsequently the

spreadeg {7 iapeidn thpiy yppestandqrasions d hisnupper 1ead osigions likewise the transport

positioncfopshe bpreadet 33, thedifitingdeviem capdethe [opntainer 18 pTheargle devers 7, 14 -

as Figuzer bstiowst-fpgdjectupbe slightlyl apoe the supporhirame: § je thestrahsport position.
position is |ikew se the transport position for the

Figure 3 B¢ ttie cbhtairied hahdling uigt D&Yk Gone view)dwlidie aCoontaiied@B standing on

the flodB-is TId€ated)Gin® its €NBdiAg/Inloadin@SpésittH. €The SIMANE ddVicd ECthe guldlng

CIOSs- bﬁE‘ lﬁaSII(‘)tg hiddy th% %{é@a((l%hﬁ SA'EPSKQE isk rlﬁ elg 1b&Hi ﬁnloadmg position, in

order t g ]? 2 ﬂﬁg id/ E (r:gsn eagf;] %he dle of the
cross-b e i ti t 0 ever arm an angle lever 7.
e gu?fﬁd” e’%“qui " 1}%%%%%1% ? qvagéxags i, oot} and rigil
connectgd, jagglg eV“é o4y q gpnding fupfaee oh e aEpDfainey hap gh“g unit 1.

One nomqs drana he; front iyigw thabraa .eH@P@lmeawu impleseentad; pairwise(Figure 4).
order to pick up (or unload) the container 18.
Figure Arshawgdle diftingi dévice Zwith the anple levetd7eandf 14 fiw side view, again in the
loadingfunbeadingepositianeThe pis@inrpd § dfithe hydraklizt cylintler, 4 3 almogsilfuliyextended.
The angledle9er Aligl rotaled vunetdlockwide atoudrigl pivbewes A7 relatiteto its transport
posmorg UAGlA RGuR! feSevirarh®andt thaRsepling roll ®airéntiltébRaee the floor, so that
guidiaf i cYassivan l@i ist fhetht d6ddidgrddloRtish g bsiticH. YI‘heCl%‘r%ﬁfanouplmg rod 12,
lmked ésfkﬂle ?ew}e?\.{lﬁﬁ 6/of the! Eﬁ%@ fdve I76&1\.1"395 g%gﬂeal%rrlq tﬁlf{g n?l6ckwise about
andling unit e notices from

of the container

the front view that the enbodlnent is inmplenmented

pai rwi se (Figure 4). Figure _3 shows the lifting device
2 with the angle levers 7 arfd 14 in side view, agai n
in the 1oading/unloading position. The piston rod 5
of the hydraulic cylinder 4 is alnost fully extended.
The angle lever 7 is rotated countercl ockw se about
its pivot axis Arelative to its transport position.
As a result, the lever arm8 and the coupling rod 9a
are tilted toward the floor, so that the guiding
cross- bar 10a |s |n the Ioadlng/unloadlng p03|t|on

L 1 A~ N o e



The lowering and lifting of the spreader 17 is
acconpl i shed by the extending and retracting of the
piston rod 5 of the hydraulic cylinder 4. As the
piston rod 5 travels, the angle levers 7, 14 turn

its pivotSAIEBeRAVS tdits ﬁﬁnﬁpbﬂt daftioh. %@'zﬁte@ﬂt %@S@epﬁi‘rﬁ 130@1d the coupling
rod 9b & tﬁt@d’ eto§f Ii‘ﬁe" LI tmﬂ’%ﬁ“ fh gﬁ’ SarrrfJ‘S Vidt fed! coupl g rod 9a.
Accord1 ec8 Er% 264r . Z) 1s fse! ﬁlem@%g i)bgtﬂ the same
height a§ & réggtgﬁmgﬁ:éos S DAt i§ plflt a Ftn Lﬁﬁt?ne to 'EIH: §! gmg cross-bars 10a
and 10q % 6 ‘ioﬂ ﬁ? eqq BtR.els locate A ftgd dn itsglogding/unloading
positiony paralg! Ehel S@J’Qt"g SPrfaQQOfp‘P%F‘é%‘PmealFméB%“m&|11d reach
into the free space, which is otherwise filled by a

The lowsoing aind diftidgd ofi thei spgeades 17 isaacspmplished by- thh pteddipgi abd retracting of
the pistoratrdd?® of der lydyadicarylinder 4/eAd theapiston ped 5 ttravels| dtesank® kbers 7, 14
turn syrich®n6ukdp Qo thit bvie gwidinggitbsiemrd 1@, 408 sndve sifichronously, which entails
a verticAl Shidvieiht of B ¥pdehder 71 Gihikh i§ aReays RRddtedlfPa hdi®dntal PRine parallel to
the stm&tﬁglsﬁefiee%fﬂ%ntﬁ%%%&fng i R ston rod 5 of the

raul 1 c cylinder 4 need not correspond to the

In the 10(1I S {3 | 81 1 gs L ?élt far down
B i et R e

Iength it works in the manner of a sl|lew ng
A U-shapedagnide raik2Qyrarvanged eucthe yerticab suppertopillansd 9 thé support frame 3,
guides the:erdsof The vestically m¢\tahl§eguldmanrotshbarls d0ar10x ns 6, 13,

the spreader stroke is larger than the correspondi ng
The masiintunk Strokedlength offthd pistopi 1l Srofr thel hpdraii@eylindér 4 meed nét correspond
to the digtAncéi bBtwedn Rowerhbithddeppetrfiost . end Nsositiodr GfUthe Cspreader 17. Since the
lever arfiéld, RAGHS 19, B9)&oflthdkigle R‘Xrett Peidd B Qre SPHORENE 1nBA, it works in the
manner RIFSE OBwi@gcar ! e&agﬁ: hﬁ @idenleVd! armf! &M% of thein eEevers 7, 14 are
longer e leve %Ht Q]% ldPr fs?&{evﬁsla} rtﬂﬁj [h%s 80nd1ng stroke

motion @ sg%roﬁhie support frame 3, the hydraul iC cyI i nder

4, the piston ? the | ever arng .7, 13, 14 of .
Figure 4 phowsylog view ef 8 lﬁmgldﬁvw@r?e The hydraglic almdsw 4 ergdinigd by their end
opposit Eresrgiont 1 8 ey engitidisalpeatirgns 3k of 2he suppoat framget which thus
serves tg putiness the dydsauliocylindet 4ne of symmetry S. Instead of

this pairw se, symetrical configuration of the
The liftingddevidei2; witicly eomprises ne supportf frgni¢ af therhyaoadlid oyliader 4ethe piston
rod 5, th€ déveZ @ins 6,17t 183 146X the rmgltaueverﬂ@v ¢4| teerttal Pistonieds 9a, 9b and
the horx%btﬂﬂoédt fi gﬂﬁ D, akdlard ViRRRrAlly Q@ﬂﬁrlﬁler@‘k‘?hﬁx% $'&nstead of

this paxttvbig@'sﬂﬂuﬂ jettical co f%é%.gﬁ%él 3 éﬁ% h?drﬁﬂf@d%o‘d n{gr%% shf Igﬁr on could also

e axl s
bereah?é%lg turn| ng tube 38 on either side of the Iline of

In the t\gi‘i"e wj?w% g@%tp&%'nﬁmﬂti R et ABCISE mounted, the

turning 'ﬂ"ll?fs ﬁt@gt 1\1}9 g axis A AD ﬁtgﬁ. nyhe ? about the axis B.
Securedsfonthe gunjng ma38d>@rﬂlﬂleaplda Ithe Jing; ef §ymmet§>z§ 3retiyeddentical angle
levers % o@ueth@te rigidiyjeined tegether by Be tagingTnbe 3% rBauswihestwo angle levers 7
move symoheonously obimilaglypitwo ddentical ahigleflevens 14wtk jmineddogsthérnatethe turning
tube 394 di spl aces the angle lever 7 in a rotary notion,

which is transforned by neans of the coupling rod 9a

The lergfiwis@ miveinefiodf tHEDHSER Tod Bf of BR lﬁ}ﬂrﬁili&gcﬁm&é&t ld&places the angle

lever 7 #P8 roﬂiﬂembﬁéﬁr\yhteﬁ"id @ns@rniel Hyanedns of Aetou hﬁ rod 9a mto a vertical
movemEﬁtEHﬁﬁ@ %\S ﬁté?‘ 0s9-bal 864! SI'lf&fro '6h P éxl ‘7]95 &rifimitted by
a e lever 14, a angle

turn transforns its rotary nDtlon by neans of the
coupling rod 9b into a vertlcal novenent of the
gui di ng cross-bar 10b. This deS|gn ensures a
synchronous novenent of the guiding cross-bars 10a
and 10b, which is transmtted via the traction neans
16 to the spreader 17 suspended therefrom This noves
up and down each tine parallel 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 rai 120. This gui de
substantially reduces the tw sting of the suspended
spreader 17 relative to the support frame 3 and/or

means dfitBe %@ﬂi&itzﬂedou ﬁn Fd)chZ %o @1«33 léuér qht §ﬁd‘ﬁ¥ej le lever 14 in turn

transforf§ rilfs'rg o f?) tthlerbg hﬂ rE Rt thovement of the
guldlngvl:r%\é\é {.r de1 &?ursa 6 e¥1t of the guiding

cross-bafs y Cg , tvhlgc d g mﬂcgreéla R%ﬁ[é s lgdtqéﬂbef spreader 17
suspendid erelet, ik e é‘P one o it e e g st of he
contalneﬁlhgb gingpnitylai ch” can travel in a linear guide 23. At

the end of the sliding piece 24 opposite the piston
The twor endls ©f dhe ghiding eomens-barrulOac 40b eresérshtguidedSa-thsS W-shiaped guide rail 20.
This guidbisclystdnnially cadntessthe Gwiséng oPhe sdspeadead sgreadet ¥7 relative to the support
frame 3 aadvoe tHeadntalidee 18our cabl e sheat hs 25 are arranged in

an imaginary rectangle, so that two cables 26, 27 are

Figure 9 S6GWHE Qn'anteﬂﬁu%"@ QSﬁﬁé\ﬁ%ﬁﬁJﬂ Qf‘ the! Yiﬁl aﬁ’é\ﬁ& gm a%lf l\ﬁlew from
ed' thderneath

below. %ﬁfra lﬁv linder
the supg #‘Fe %llﬁt rocf| gcﬁ?fe dﬁ;r%.gxf cyé C? kax?egte nio a sliding
piece 24 wllﬂb ft‘b\B wlgce GpRosite the
plston rw&ﬁcﬁ{e fagtene r (cables 26, 27, 28, 29 are
irmly caquEGnEF§¢ |f ablﬁtSéeata%Zi é@tarmg%m @m émaginarg gegtangle, so that two
cables 26nad7 are rl@qa&dl mdan upperdavel |andj tyoneablesdBur2% inaa lower level. The two
pairwisecgiiflaskscables 26727 inethe apperiet] ace déflecieg byrtwenestically piveted deflection
rollers 30i, 81, tachggofrig tb dna ofimet twexr curners of thecfoewardi sippart fiamet3) drom which
they arecdufleatsd B9 mediis 6f ariofteer o brikentaly pivbed! Ql@ﬂédti%n%&ler@ 94, 35 into the
vertical @freétid, OG0t SR that Bedable 26 €27 Bl f'éWeﬁe% B)théBAREE e‘i’l s of the tie

bracket tlYParQﬁehﬁﬁxBﬂeQﬂerle Oéxhﬁf t@& es IB U & q&{dl Cab c?bles 28, 29
of the lcﬂbé{'q ¥e‘?i§.ﬁ§§§§e‘&e Bﬁ Jﬁu'o' (ﬂ:ﬂte ?o *E 320% mounted on
&

vertical vo ax 0 in the 0 of the rear
e A et %m%%ﬁ%géﬁg BhctinpTite N et e o
with hoFZRTEA Pho! RSFS IiSYAS hoR @usmonr it 1§§158|1§>6 sfﬁmn dibtha cables 28,29
are fastangd to theaippersinds op the tizdrackee 1 Fmandatgmmings there. upper ends

of the tie bracket | |Ib and termnate there. In this
In this embodimepyttherehisrmo reeving ofethei caplen26-29eir atdee t36pradrve a compact

design. dhe enaximumrsadke height cfoarpmed 0.80as;) preferdily Onsxindchieved in this way

is sufficient ffer plerabhyt ofatangpartifsplidatiihsm preferably 0.50 m
achi eved inthis way 1is sufficient for a pI urality of

Similar t§ & |db§c?fbb&”ﬁ§Flg§k‘ 148k 1%} T@i arranged on the
tie brack 54 ! do %fl% 1h§lé o%s ir\'lf EL 1%&(& ea§ Br 17 is likewise
e AR RS SRR A AR

l.i kew se stened by neans of the tractlon mean

The lengél“tl % WALemARt &?ﬁlge RSQRIOf 3, of the Rydraglic cylipder éﬂgﬂwfgemd by the
deflecteghsablep A6-28fInfonan yp And rdowaymovementief the uiding cressibarsglda and 10b
and, thus, that of the aftachad spegder id. defl ected cabl es 26-29 into

an up and down novenent of the guiding cross-bars 10a
The maximurh Grokeirodi,the Ipiston rdda§ cofrespordsatd dehéistange betdeen tippermost and
lowermdiendpasitiomosthe speeader 17he pi ston rod 5 corresponds to

t he di stance between uppernost and | owernost end

position of the spreader 17. 5 Figure 6 shows a

detailed view of the four deflection rollers 30-33

arranged in an upper and | ower |evel around horizont al

pi vot axes, including the four cables 26-29, the cable

sheat hs 15, and the slidingspiece 24. 6
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Li st of Reference Nunbers 1 Container handling unit 2
Lifting device 3 Support frame 4 Hydraulic cylinder 5
Piston rod 6 Lever arm 7 Angle lever 8 Lever arm 9a
9b Vertical coupling rod 10a, 10b Cuiding cross-bar

Figure 6 shows 4 Beddil&@l Riedc Bffﬂlel?eufbfeﬂéﬁﬁhaﬂolléﬁlMZ%merl-‘u%d 1}13an upper and
lower le¥8VEburdf ﬁ%r%néi‘g Vo ague ﬁncl&cﬁn%;ﬁl\éefou?Eﬁﬁlés@éTﬁ F‘Elee sheaths 15,

Spr ea 18 Cont ai Support pi
and the g@?’gﬁ”%‘é 2r4a| | 21 Longitudi nal beam 22 Flange 23
Li near gui de



24 Sliding piece 25a-25d Cable sheaths 26-29 Cable
30-33 Vertically nounted deflection roller 34-37

Hori zontal ly nounted deflection roller 38, 39 Turning
tube A Turning axis of angle lever 7 B Turning axis

List of I¥fereft@! urhsargr 14 S Line of symetry Patent O ains
1. Lifting device (2) for containers (18), especially

| SO cOMALAL: lgr#ganié"hi ch can be handled by means of
cont ifter e%lﬁg?l g equi pment (1), with a drive neans
forrg‘ FES'SH means (16), arranged on a support

f r anePYPRYT lifting and | owering the container (18)

by rre%}’fga‘éfc“é’hp%d-recei ving neans arranged at the

| onerPigtaared the tracti on neans (16), characterized
in thavet i dri ve means conprises at | east one

hydr aAglelevgt i nder (4) with a piston and a piston rod
(5), Mivesgrmh engt hwi se di splacenent is transforned into
9a, 9b @ Syneékieneyspiipgwaad and downward novenent of at

10a, 10b €astGhimgesdsaant al guiding cross-bars (10a, 10b),
113’ lltfpaceﬁ fromeach other, each being connected to

e bERREL . .

he 2 t traction neans (16), while the

g gui di 3@%"%‘@2?3‘8’3‘?‘?@?0& 10b) are guided at both ends
on v °t colums of the support frame (3). 2.

14 LiftiREIEYFLe (2) per daim1, characterized in that

15 t he tkYSEAGR mati on of the |engthwi se displ acenent

16 i nt o Tractianpmeand and downward novenent is acconplished

17 by neSpreadef angle levers (7) pivoted on the support

18 frameCémtdine th two | ever arns (6, 8) each, wherein

19 one | Supbreillr(6) of one of the angle levers (7) is

20 conneghigdrdip @ piston rod (5) and the other |ever arm
(8) M. S | ever (7) is connected to a guiding

g; cr osgllf;l& o &lp%(r%aﬁ\ ). 3. Lifting device (2) per Claim

23 2, Chﬁlfn ter%zed in that the lever arm (6) of an angle

24 | ever ..af‘({;igcqugectedfto thg pLstog r od I(5) IS I

conne ans of a rod-shaped coupling el enent

252-25d 12) ¢eplesheathhsr arm (13) of another angle |ever (14),

26-29 \whoseC#flleler | ever arm (15) is connected to the other

30-33 gui di Werticaltysmonated daftegtion ®dler bei ng | i nked such t hat

34-37 the Horizesglyndonged defletiimnroiteans (16) nove

38, 39 synchTwmingstupe t o each other in the vertical

A di r ecTimihg #kis o dnglengvedevi ce (2) according to one of

B C ai mMpyrhirdglaxi o ledeVe@rigzed in that guiding

S crossLQl@r(,§S§ ry b) aze each connected by neans of a
coupling ro a, 9b) to alever arm (8, 15).
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5. Lifting device (2) according to one of Clains 1 to
4, characterized in that the guiding cross-bars (10a,
| Cb) are each connected by neans of a coupling rod )
(9a, 9b) to a | ever arm(8 15) on either side of the

Patent QThigdl € of the cross-bar. 6. Lifting device (2) per

1.

~ daim1l, characterized in that the transformati on of

#6nd @ E&%@V@P for gblﬁﬁilné‘& rISOU Qmmer@n 8) which can be

b for a traction

; dg
ﬁ'ﬁxg& ﬂ Frlgg] e chntamer (18)
ye5’§'tms ‘?f chlvtn(g ‘%p??é‘s g’eb of the gractiqyyeans (16),
AErcerized Hbﬂ‘a‘éf | ection occur s by nmeans of freel _

tha dsiva gnesas cemprises at deaseere hglaW®, cydindg7(4) with alpi/smmgld a piston
dv(5e.ewhase lprgthwisaidispiacembntr mctransfarmed iimtot /1 synchtomous upward and
dietriveard i movenfent o€ ac addse swq 20ri2Shtal guiding~cros-Bare (10a, 10b), spaced
aPartefedrn @Achy 6thér, @ath beéing benneesd &s thie \4? Eéridlis 109 tife @4ctioR Aeans (16),
fé%@éhe'g@ﬂﬁé(ng/ Exds@bdrs eRJay 106)UHr8z0ded 8 IE&E eh@ o Pdrti€dl columns of the

ort fame 3)

Lifting device (2) per Claim 1, characterized in that the transformation of the lengthwise
displacement into the upward and downward movement is accomplished by means of
angle levers (7) pivoted on the support frame (3), with two lever arms (6, 8) each,
wherein one lever arm (6) of one of the angle levers (7) is connected to a piston rod (5)

and the other lever arm (8) of this angle lever (7) is connected to a guiding cross-bar
(10a, 10b).

— Dl
fn

Lifting device (2) per Claim 2, characterized in that the lever arm (6) of an angle lever
(7) connected to the piston rod (5) is connected 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 guiding cross-bar (10a, 10b), being linked such that the

corresponding traction means (16) move synchronously to each other in the vertical.
direction. :

Lifting device (2) according to one of Claims 1 to 3, characterized in that guiding
cross-bars (10a, 10b) are each connected by means of a coupling rod (9a, 9b) to a lever
arm (8, 15).

Lifting device (2) according to one of Claims 1 to 4, characterized in that the guiding
cross-bars (10a, 10b) are each connected by means of a coupling rod (9a 9b) to a lever
arm (8, 15) on either side of the middle of the cross-bar.

Lifting device (2) per Claim 1, characterized in that the transformation of the lengthwise
displacement into the upward and downward motion is accomplished by means of cables
(26-29) that are deflected and fastened to a single piston rod (5), being connected at the
other end at least indirectly to the guiding cross-bars (10a, 10b), wherein the deflection
occurs by means of freely turning deflection rollers (30-33, 34-37).

Lifting device (2) per Claim 6, characterized in that the deflection of the cables (26-29)
occurs in the direction vertical to the respective guiding cross-bar (10a, 10b) via a freely
turning deflection roller (34-37).




