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present inveonﬁmuWWQMﬁmmm to a hydraulic lifting device for ds,
-in particul ar, ifting device. Lifting devices of > gge are
used for lifting comparatively heavy Ipads, e.g., machines and tPd

vehi cl es. For exanple, such a lifting device makes it possible to lift
"loads of 10t to 50 t. DE 93 12 940 Ul discloses a conpact hydraulic
lifting device with a hydrauc OEVISETORY IUIMdENcUnORDEShat is arranged
parallel to the lifting direction. A piston is connected to a piston rod
and arranged in a cylinder of this piston-cylinder unit in a displaceable
fashi on. The spdes@ftt henyrstiom r e nikiicts f doesaawaydfaehi ¢ hel pitsitron
extends o t cyli IS PRAY. a t-hat. cont ai ns
t wo suppog%vﬁégsggi F#FF?%B g?ggﬁétaﬁse&blggﬁﬁgﬁ?o%tﬁgmggﬁﬁﬁdggﬁ%h he end
that facede¥hé&Shase plate. The present invention is based on the objective
of disclosing an inproved enbodinent of a lifting device of the initially
descri bed_type which, .in partjicular, has a conparatively sinple design and
is suitabpé¥$nglipﬁyﬁﬁeﬁel&ﬁ\mﬁ%}%ea9¥p?oaﬁgg ABEGFdI F§% o +HeiMent i on,
t hi s obj ecotmperasiatlai nadawyt h idaeisgbj ectgof thechhdependent dmdr

Advant age gﬁigfggdiqﬁggsegg %ﬁ% ingsgﬁiqp f%ﬂﬂh}Pe QLQ%ES ggkthengpendent
clainms. Thé i nAvention essenF}aIVy proposes]to provi de £ o para??el
hydraul i crpisibhecydi htlét Undds, ofh&Ocyl tadePstof which are connected to
one another by a bridge, wherein the lifting bracket is or can be attached
to this bridge. This 2 design nmakes it possible to utilize the |ifting
devi ce foPElitting hedly UloabdiSChAERE P t KOMPRCE nigY dBI1REEC sitif & idifeousl y
has a conpagicdeswgth |& agdgdtdonic a gedwednvefyivdsie and & huglat stiabl e

ground support for the. liftin vice. Ls. achieved, .In t@%s respect, it is
inportantEEBa%%gggﬁaéaééﬁgra % gﬁﬁpdﬁ%fﬁgﬁgfg%rngfPEalI 865§§Ptﬁﬁb t he
respecti veopnstbedr ¢d td pashopi stohcytd nderanged. iThis cyprodes tdfe
stabi | i zi pg; SUPRQLHeIA G R LG SUPROTE dfYStaceable fashion. The

side of the piston rod which faces away from the piston

extends out of the cylinder and is supported on a base
plate that contains two support legs. A lifting bracket is
welded onto the cylinder on the end that faces the base

plate.

The present invention is based on the objective of
disclosing an improved embodiment of a 1lifting device of
the initially described type which, in particular, has a
comparatively simple design and is suitable for 1lifting

relatively heavy loads.

According to the invention, this objective 1s attained
with the object of the independent claim. Advantageous
embodiments of the invention form the objects of the

dependent claims.

The invention essentially proposes to provide two parallel
hydraulic piston-cylinder units, the cylinders of which
are connected to one another by a bridge, wherein the

lifting bracket is or can be attached to this bridge. This



Accordi ng to one advantageous additional devel opnent, the bridge can be
arranged between the cylinders and nounted on opposing sides of the
.cylinders. This design nakes it possible to position the lifting bracket
closer to the cylinders. The lifting byacket can, in particular,
practically be positioned on the bridge between the cylinders. This nmakes
"it possible to position the lifting device closer to the load to be lifted
such t hat débegacrbkesngtnprestidlar € or eddqdedecanthd He fapacideyiafe ther i fting
device is.ipcreased, In this respect, it is of _particular inportance that
the frict iR bmecheths cylhiere st tRbT pi siBh 1 ot G he SEALTRd it h
this npasaimu$beheoh§lythbapomer cbmpactt a deisfifginng dswieakﬁaﬂgbe i rcr eased.
This sinmuitane Uéw by ’éova%d”@ﬁu%gb's&'a‘bﬁe‘)f # d'é&;tbﬁgrﬁe‘f'o_%e-tn%ccord' ng
to one particular advant ageous addi ti onal &%ve opnent’, the piston rod can
be connecteftiadt héegippor €S| e§CARGVEE -t hd pi $19R | Fegnesttat i drfal 135 ri gi d
fashion i imabrt A6t t8NQ RiSHON: CyépNELE e UBLbpoRheneyn fddie i stithi sy
arranged in the _corres ondlng cgllnder such that it is rotatabl e about the
| ongi t udi AAPPRYFHAdler MaRi sTCARGCWhET ei -t HRD sUor t°¢ e 3 dddi Y8 i n such
a way thatyiindsrrotatabl eThékat iiw@rbeetshe tey | derb idboiing hesuggit udi nal
cyl i nder LS. .l nethi ign ability to rotate the piston is utilized
for reali%?%%cg %FvgégdggéFganéggsbf t he support | eg. Additional neasures,
in 3 particular, bearings or the like, are not required in this case such
that the Ab&_t)kagng_e»sloc%r@eccgwérmgaégoweaaaye%hgm I8 vRALLear | £ompact
and i nexpensive. Pivoted support |legs are particularly advantageous in
i nst ancesPFrdgRi SRS r*ELIPELE PELVERE sppofrliedel s handt mpisviétel y
lor]gtrgde %ﬁolasp%b%ihgzrﬁaiés/eopi ghen dyltlddc&r@.ovi’fﬂi%id@@isi@ﬁ h@@c@stou:oe g
ifted. The Ii1ftin evice, consequentl.y.. can be noved cl.oser to t oad to
be. |11 edPBy°bPbt iy BOAGCERE. subportHragy. RrOrHer Sdvantagh®i 41 ¢ ai neq
if the |i¢ylngderacketlhies rkaftzed i brok&efor vat, a $epanste jpartaand
contai ”Sdlléf%@%cé?][}ze”gég' ggsﬁﬁﬁohbht' _g brt%%ketbr‘Méltg% tg';f‘ef fddge e this

desi gn, er ent fting brackets that are adaptedto erent

appl i catie¥isiedarde phévi dedeand fatReehedll ¢ oteheobitdge ithedepeidaitte on
the respegtivger eauiderents. tHhi sidpsukbs b apardd cuhahl yengesatid e
lifting device. Since the lifting brackat is subjected to gartlcularly hi gh
wear, itsC9eeFHhRPn RHER G m3Ge arSEPardt s (HifakEEPPEIHEssPhI % easily

exchange aiflamagedidvildd ngsbriacketassdd.h annewild f tepgebt ackied . 1 &t hef

i nportant _characteristic nd advant ages the.ipventi are _di sclosed in
e deperBEnt LNk he . TR G Pes iRt t e tes it BEEEH oP StHER gurte. I
goes w t houticHaracteerd sthes, pisd drel begls caamot beninedsmrdsl nat tbn, thbw

i ndi vi duakbyswhthaubnpresants AVEBLELN orSAYIdI0 4 hat e hggalerementd gned vel |
as the characteristics discussed be used in the respectively described al so
in ot her RBndincdEiesrs -orThRvEaMAG eSS e YRR ST the Gieriditer red
enbodi menbfofhéheifovegtdeniés.illustrated in the figures and described in
greater detail bel ow,
According to one particularly advantageous additional
development, the piston rod can be connected to the
support leg and to the piston in a rotationally rigid
fashion in at least one piston-cylinder unit, wherein the
piston is arranged in the corresponding cylinder such that
it is rotatable about the longitudinal cylinder axis, and
wherein the support leg is designed in such a way that it
is rotatable relative to the cylinder about the
longitudinal cylinder axis. In this design, the ability to
rotate the piston 1is utilized for realizing a pivoted

adjustment of the support leg. Additional measures, in



4 wherein identical reference synbols refer to identical or functionally
identical or simlar parts. The figures schematically show. Figure 1 a
-partially sectioned side view of a lifting device according to the
invention in the lowered starting position; Figure 2 the segnent of the
lifting device according to Figure 1 ich is situated near the ground,
“however, in a slightly raised lifting position; Figure 3 a top view

secti onedpakongul he, | beerlihfsi orFicger @ ike, Fiagyr enck adquintedviiaw tiid he
segnment si ted near the ground,i.n, the vigw.ng direction IV.in Figure 3,
and Figur%ggga g%% ioﬁkéﬁroﬁéﬁ t%é%géaﬁénfﬁg?f%htéﬁxﬁﬁhfi¥%eTﬁ%odz al ong
the |ine WianFigar es3pasteondiamgyt coFipguutesintt Snexpeydriatd i Pivditadg
device 1 LN i i i [ rticulars,. . d ized in
the form %gggég%rrggrgtg %{E% E’r@‘ \g}% g%gg:ayf\ﬁ%o%{a gbalng af%‘i%fot |Sng ngelvqéc%r{ccge?réprjizrges t wo
pi st on- cyFPhaRr nGnfEr§e2 SPREE dré dMCarfydPPar A998 thefterri@dnd a3l Yifti ng

directi onp;_’soﬁyili_aél kzeﬁl l@yiear@_@kéﬁlc@i@_ér @wstgap&o@i sitsor@nﬁwiid&ieh [ohrutrﬂﬁet 2 o
conprises.a cylinder 4, _in 9 . pl ston IS arranged su at it can be
G Shl nced bRty e PR iy 1 obiT o Bt AReS BT SEEn B PLCHEG Ay Condtet od t o
t he pi stomoved 6lobarpapt cbal Apad hoa beotldtfiteaaldy piivgitd feasdwaon.thhe si de
of the pi d ich faces away fromthe piston 5 protrudes out of the
cyl i nder %ﬁg§%£?sl§%%€orted on a support leg 7. This support leg 7
preferably is connected to the piston rod 6 in a rotationally rigid

fashion. another advantage is attained if the lifting bracket is
realized in the form of a separate part and contains a
hook for engaging the lifting bracket with the bridge. In
this design, different lifting brackets that are adapted
to different applications can be provided and attached to

the bridge in dependence on the respective requirements.

This results in a particularly versatile lifting device.
Since the 1lifting bracket 1is subjected to particularly
high wear, its design in the form of a separate part makes
it possible to easily exchange a damaged lifting bracket

with a new lifting bracket.

Other important characteristics and advantages of the
invention are disclosed in the dependent c¢laims, the

figures and the description of the figures.

It goes without saying that the aforementioned
characteristics, as well as the characteristics discussed
below, cannot only be used in the respectively described
combination, but also in other combinations or
individually without deviating from the scope of the

present invention.

One preferred embodiment of the invention is illustrated

in the figures and described in greater detail below,



5 On'its end that faces the support leg 7, the cylinder 4 contains a guide
sleeve 8 that is axially guided on the piston rod 6. The radial play

- between the guide sleeve 8 and the piston rod 6 should be as snmall as
possible so as to prevent the guide slgeve 8 fromtilting relative to the
_piston rod 6. The cylinder 4 has a certain radial play relative to the

pi ston rod 6 between this guide sleeve 8 and the cylinder end 9 that faces
away fronwhbeestuppaehtliegl?, rdference raghtadl gapeiri sof dideed iautlsigke t he
gui de sl egv . n.th i nder _4 th Lston rod 6. Any wal

cont act bg ﬁ%gﬁgﬁagﬁgi%@%ﬁti%%iGggnal??QQEypgﬁg%f 4 is prevented at this

| ocation in this fashion. The piston 5 preferably has a certain radial play
referred {petheqGyLindenheRasyeh1ihakrgytel ative tilting between the piston
5 and the gylin%er 4 and the increased wear associated therewith can be
prevent edF1BHESt & t hésPdeasut s, SeRéioprrndetde vdeuxQtspvel Y giiided by
the guide sleeve 8 waerithe ddrdamdd o adinst edniehatione tig, t hendi st on
rod 6. A hydraulic cganber 11 thg& conmuni cates with a hydraulic connection

12 is formed in the CYFEAGEr SEBEIREeROCHECP i nder end 9 and the piston 5.
I n other enbodi nents, the hydraulic connection 12 nmay al so be arranged at a

di fferent .l ign. Agcordi o Fi S- % [ J rr ed
bet ween tﬁ%gga% gyliﬁ %rggﬁ&% Eiﬁg%?gggp%gfg%?gy?Fkgg% %%%é?%;nqaﬁ%?ein

sai d bridge extends thgnseerbe vitgatheigent ¥alatemhginegdi naheaxaowrd,

l'ongi tudi nal cylindepcgxeerl3iaf af R jgykipdens sdqwhii¢h japepbdent bhi.ed by
the reference synbol 13. This bridge 14 iS fixed to both cylinders 4 or
their guide sleeves 8, in particular, by neans of correspondi ng wel di ng
seans 15. FAghr&tBng haracket ik S sactanged oaldhys tHid dgendd. 11t waul d al so
be possible to realize the quide sleeves 8 and the bridge 14 in the form of
an integral casting. g iccérding to Figure 5, the lifting bracket 16 is
realized in the formof a L-shipped angle with a rear part 17 that extends
par al | el iftign | j a éﬁﬁ? t tr versely
protrudesk$?%%§t%e réagﬁggﬁfcﬁgngﬁé 2%1 6%_ éﬂ?eggEﬁg%gdlgéhﬁiSﬂﬂfaces
away fromthe |oadi ngrpare 18 t&eprdevded Witieck Issol V19 ¥ dri®Hgaging t he
lifting bracket 16 ogntihe upper edge 20 of the bridge 14 which faces away
fromthe support legs 7. For this purpose, a step 21 is arranged on the
upper bridge edge 20. In the enbodi nent shown, the lifting bracket 16 is
reali zed Fihgthe $or neokeatsepartatreupar tthichate gramthes iengaged ndah @

di sengaged fromthe i p i Ntk - tkve requirenents. One
particul ar advantageggkqgﬁiéiaggigﬁgcggngevsggnﬁﬁﬁegﬁebfact that a worn out
lifting bracket 16 can be very easily replaced with a new lifting bracket.
I'n addi tigBeotliihg ROSSkRLErES proyide any@sserisent refindi fhegent lifting
brackets 16 for, different applications. e %rld e 14 may al so be designed
in such a®Wa9TEha? the | FPEIi ng"BrRREREE 181d&R be é&téﬁﬂ%ﬁ‘?ﬁfFﬁe bri dge 14
at differesmsdlizédi hg poei tdooms.ofFoi thipaptr pase prichie labildgeddamys in
particul a n [ OX] ely ta the upper ends of the.cyli,nders 4. The
Panr par - 15EBHE R PR PR i ke s R PR S o e R e TR

support edavn sheabgedg@aralladcoradianyad b guhe 3iftheagbdidgetion 3
arranged betueen thepiwe QHudersr Ay N SHER B1WR¥nLRBE 1 hlieks uhipxed on
opposi ng sides of the cylinders 4 or their guide sleeves 8. The position is
al so choseMPhLSEEhaa Wy IRt € he IPeadthifdh t 21 PIS Mhed | L6t iddg Brescket 16
attached sherethaonhy Raet medesi Stighdd yiovenet hereyhyndernsc4ion their
gui de sl egves §S'nntﬁe.diggc%j n q; theilquing Qart.l . In hh% enbodi ment
shown in i%u?e °hy elﬁomﬁ%() Yof ?Wﬂ?%ﬂ?dg ° 1977 sPER6SBN TSRt HAL t he
rear partpdt doesanpt ipr ot rudeadovenat he cybindeesshiagr. thee r sgdede sl eeves
8 in the directi f oagh p : t is eci r angement
of the br?}lélégecéllf?crbtrﬁe rh'&ft i%na‘g%ggkllc?eﬁlcgvft ﬁ%%’ [ ?é’a& s%%%- %/%ltn er%uni ts 2
can be noRBAtHedys clvde P8 tHe | 6Hdingebe 4 i fEd. iThissiPiweRéSd topossi bl e to
prevent ashhgbrtevegage andconggaiantlyg hi gpreeaRpbs ywWhen ddgdQady i s

lifted.
to the piston rod 6 in a rotationally rigid fashion.



The piston 5 is rotatably arranged in the cylinder 4. In addition, the
support legs 7 are shaped in such a way that they are al so pivoted about

. the longitudinal cylinder axis 13 when the bridge 14 is lowered. This
pivoting notion is synbolized by a double arrow 22 in Figure 3. Since each
support leg 7 is connected to the corresponding piston rod 6 in a
“rotationally rigid fashion and each piston rod is also coupled to the
respecti ven piiskoreria | that r ghatsonald ysupgodt f ashi on, Eachcguppdet ldeg 7 can
be pivoted relative to the cylinder, 4 ut _t Qi i ng. axis_13.toget her
with the PPetdh'Fod &HH t?lee%‘l’%t n &} hlig %SJT%&\F{IL ha@gjtcg%éa \;}arﬁhgege t hat
no additiphatobeapings drhe headli&ke péed tetheey ovicleduide ségkivei fg this
pi voting A 0o 0p i LBESYRROK! difla i e PaRk} eUL T BdLaRh 0ROl d hese

pi vot ed support | egs is that t 1fting bracket 16 can also be inserted
into a braekereyeeepthel gusfet Féer¥8dSt 67FB Fiftdddi Felastidfcd® it Shich no
suitabl e pesephacle 0f. regesscfpindde Iuppod t al egsrchis parevhdegleny the

| oad. I n one advantageous additi onal ge\{g (a%ment ato .gl atﬁ] 23 isg in
parti cul aF €Lkt dedtPo Hife Ry1THbef O8nds & T tHLE® oAy Fr SHEENE Support

| egs 7, whedeithesatyd itrojepl ahe Gantlret us§edeborawayf tfngnatheaduppaddi ti on
or as an alternative to t L fti macket h I : al so
be reali zg%gsaéhlt'heeit’ i g%#%{e g??a?ﬁgglk%n%& e?%cﬁéggg?ﬁe%%%p%l% 23 may
al so haveskeshap8 bhatees adgptet inslexr |bagndothe Pifted, redg.6- £ ismatic

shape. In,t0is easqct! bW aliso beseoncebvaly ead® PREVicYe iaeassort ment
of different top plates 23 for different applicatio The |ifting

S. 3

devi ce 1 h8cBFEVARRLEE ffhre GhiventI G ¥Uhct? oh8lds faégéppbeghﬁel%ﬁ.t%en t he
piston 5 §s aeRYrefaly hesractedriain thwelicyl i piley 4efidhrerdd f tbng e acket
16 is at its,]owes osition, i.e.,_the |qadi r of_.the Jdiftjng
br acket 1%3/;%13%?& %ggPSkFFgﬁFeal,re&éalttvl\S’Iel %als tg%lgp;%uegﬁ%e?etn Itglges%ﬁéga(%r{e in
contact whbt lertchetige ound iordegr sébstindicthee irtratedsedhovek| ustgaatiat 4
greater defajil.,i{n this pasigioppddie, | bl g deyicee 1neabubesarranged on a
|l oad to bg ?lk%‘t\]led in _sucﬁ aé/vay, trhat t he | oadi ng gart ?_8 olfJ t?\e lifting
bracket 16Y&hgdges unddr meti e Noaglidhe SUppbhe 1BYSLT FAGSVEF Ko
requi red, yRenPLMEt 8¢1 oHEWRr d 9k LEdhwakd rehatiive tte te Igifdddig twacket 16
for this gurpose. After positioning the lifting device 1, hydraulic
pressure Ps applied to the piston-cylinder units. The two pistoncylinder
units 2 preferably are hydraulically connected in parallel. The hydraulic
pressure bein kL i hy. | 1. causes Ainder 4
o move aloRg AL Brstor RSt &1 ntihe PR e e ion s e The
lifting bc_anke@tlﬁm st% ail§edf<b1,7m*ﬁ‘éa_riis,rl ot heheC Hk 1 iR _1&. SehEeehhe s
pi ston-cyﬁmﬂﬁaeyn;eha 3 ang hydr ?)lilslt%@ll sy, aennregad dibpanalde,, dihe | oad
is uniformy distributed over bo s(lﬁ)a{)ort e%;s g. I n_additi,on, .the | oad
carried bY)YHRBUPISt 0ACPBESTEONS pdited BT hePEuppbretPgds 7hreldtivel y
di rect andipaeathel 160athenlifting direction 3 such that bending | oads or
nonments within the lifting device 1 are largely prevented. This results in
arelatively stable lifting device 1, in which the safety is inproved when
lifting héavyj:ﬁd;adstOAertghmesloeﬁaﬂyi ax i l?i;f}@ﬂet hé |isf tﬁrﬁgﬁ_rk%\ﬂ ckée_tlw%tftor di ng
to the inygatiQp, cam Peasesn 4i ot henabidid Yool dhec)iftaos devicge 4, to
raise a |l oad on one side, nanely such that Et)he 9

wherein said bridge ‘extends transverse to the central

longitudinal axes or longitudinal cylinder axes 13 of the

cylinders 4 which are identified by the reference symbol

13. This bridge 14 is fixed to both cylinders 4 or their

guide sleeves 8, in particular, by means of corresponding

welding seams 15. A lifting bracket 16 is arranged on this

bridge 14. It would also be possible to realize the guide

sleeves 8 and the bridge 14 in the form of an integral

casting.



| oad'pivots about a pivoting axis that the situated distant fromthe
lifting device 1. In this case, the |lifting device 1 laterally engages on
the load, i.e.,, the loading part 18 of the lifting bracket 16 extends
parallel to the pivoting axis. In a copventional lifting device, the
lifting bracket is raised parallel to the ground when the load is lifted or
" pivoted such that the |Ioad which is inclined relative to the ground due to
t he pi votiasgor@in@ntoowignlry 15,escion 1het edgebobckbe Léadisng querizeaf the

lifting bracket ich faces the pivoting axis., Thi y se A |.0oad to
slide of f¥ hgﬁ i yf%irﬁ‘g ogffca;étsmﬁ%eﬂ?earﬁqﬁai hr’fgt%le%}i %85? %ggr §L|7n35}aot t he
inveptiopexthﬁdsfpekeébélthe1nME[ﬁtﬁtjnqO@Sr@TpE%DaBsepdiﬁf@maﬂwnﬁlifting
or pivoti =C kU

hydraulic§?¥§ g%nﬁggFegggﬁggg%ggﬂgrgr%ﬁzhggst%F?&nggﬁhpﬁ%ﬁi e 1%55%hg part
18 of theThefeinsy Bfadker 1824l $071 ally vHUjGI n§2ERe 1304y | froRe §hfel i ne of

the | oadi ngageny p8rer tdeiki iR deacketn 18 Rl i ve tFert henggpungd
changes when ralslngngr pivotng the | oad. The gistgﬂcyliggg! unit 2
situated FBPthefLERBNPEREXEITVIO MY XS WRARSH grdatef &fr iH 1S case
such that14heHiidH | ngcdeviaayl Esotncthaedupplatti vee¢® the Vert itals | i ne.
The support le 7 are tilted.dur] I o] S ngur h ui red
stabi |1ty SFPERE | FF £ H pAREE: 1‘59%1@%&@%3&?‘}5%?% 54180t eer‘{ of the
| oad slid2hg dff the lamddignertackeowne. thee Lifting dwadetl décording to

the invention; hag afeldld vebynconspact design@nd gorsegHgat | yagamdbe
realized in a conparatively light and, in particular, portable fashion. The

lifting devyaeed aééaroﬁ%y@iaS%lh%ag%@eﬁtrpaln thikeRT+99poddi HIPTWING ¢t

rel ativel ynheawy roasscofvef eecexiarpeatslO dnd 0pa@thiculall ddvariMge. A
hydraulic Lifting device for lLifting |oads, in_particular, a_conpact
lifting d%%i&é}s-%%?%QQWBaHy&FhuT? pﬂ§t6ﬁy%yrgﬁ er i 13 Wﬁfntﬁﬁﬁzare
arranged pafaihel breckhe I[li6f tdamg b reety opa¢8)yandrlespdcwiivdl @ cmvain a
cylinder {4),;i0 phigh.@ Pigtanq6p)oAouRted OBA NiSLON J o dflad Sl ranged
in a disp%é%%é%?eg?%g ?on, - mhere%ﬁ éach pfs?bnsrod (%) g%iends out of the
cylinder gayophment sfdelitfifarendcelst Hwdyd frorrknes pilét &or( 5JL HhF 47
SUDportega _1L9<:§19l£_)<91<>?§%1 tB8 bFldge m/]gefn@gn_até% %)le)dmrgﬁlﬁ@)irﬁrsgld}i %l dI]y
connected to one anot her by .neans of a bridge on their ends that face
the suppo¥®Y| dget( 7yhe atJr&t%Jréllgei%F%C}F??tilﬁg ﬁéc?gt 2 t6")cek?%do Ocdl%be
attached bpoigaed bei dge 2Aiflherdnt ti hjfdendgcepastoidnag t @ol@ aitrhis
characterjzed by the fact th t he ,bri (14) i I bet he

cyl i nder spl(lﬁl)m%%ti at%théa’chebd}]t(gé%ppgéi ngrjn%l i’desll)(l)f ?’ﬁgrté?/p?%gérs e(4;. % The
lifting depprexawebedyngot bhe€l appeR, eofar aft eh¢zedlbydehe fact - that the
lifting bracket (16) is realized in a Lshaped fashion and conprises a rear

part (17) that extends parallel tqQ.the lifting direction (3), and | oadi ng
part (18)T?ﬁaFeﬁFaﬁé§Ergél9pr8€r&&é§lpﬂomﬁﬂ? Steds® @%ﬁﬁé£ a ¥o the

bridge 14 is supported on the bridge 14. According to
Figure 3, the bridge 14 1is arranged between the two
cylinders 4 in such a way that it is fixed on opposing
sides of the cylinders 4 or their guide sleeves 8. The
position is also chosen in such a way that the rear part
17 of the 1lifting bracket 16 attached thereto only
protrudes slightly over the cylinders 4 or their guide
sleeves 8 in the direction of the loading part 18. In the
embodiment shown in Figure 1, the position of the bridge
14 is chosen such that the rear part 17 does not protrude
over the cylinders 4 or their guide sleeves 8 1in the
direction of the loading part 18. Due to this special

arrangement of the bridge 14, the lifting device 1 with



- wherein the rear part (17) is or can be attached to the bridge (19), and
11 - wherein the bridge (14) is arranged on the cylinders (4) in such a way
.that the bridge (14) and the rear part (17) of the lifting bracket (16)
attached thereon are situated between i1he cylinders (4), nanely such that
the rear part (17) only protrudes, if at all, slightly beyond the cylinder
"(4) in the direction of the loading part (18). 4. The lifting device
anOEg;ngiE§ §F§t@f—é}ﬁiﬂ§eﬁ-ﬁmiFQaga@hﬁrbéeggbﬁdth%r@a@ﬂosdlﬁﬁ'wﬂﬁ pi st on
ro of at | east one _pistongylinder unit s, connected to the support
leg (7) ahf otf’hzbepi %ﬁéﬁeés)nﬁl% PBkae: orfal Pésﬁﬁaﬁﬁ &é’sh%ﬁ‘,’e‘aé the fact
- that theighsienetbyei sandr rcamgeditiemttlhe ltiogh espoent ngwbghi nder 1(cBd such
that it is rﬁﬁgﬁggle about the |ongitudinal cylinder axis (13), and by the

fact - t hat e Support leg (7) is arranged such that it is rotatable
relative to the cylinder (4) about the |ongitudinal cylinder axis (13). 5.

The 'iftim%ds%%na%cowi PO:L 02916 af-r&hakhs il h&ehayachgeizad by the
fact that the |ifting bracket (16) is realized in the rmof a separate
part and %@%%%}%%rat%%oﬁuPﬂgytf%?génﬁaéFﬁgSPHBe?iFPiﬁ@%&wﬁﬂ&ﬁy( Ewith
the bridgené}4drebaldbeplivbtieagadeviccehacaondiingdinaine yafindeai il 5,

charact o3, Lg Lachhal, seehaylingereh polgins adtude ol ceve

gui de sl eeyebotiagdablyy aguidedl en arlvewpi 3t ohnr dd-guB), AndSince each
support leg 7 is connected to the corresponding piston rod
6 in a rotationally rigid fashion and each piston rod is
also coupled to the respective piston 5 in a rotationally
rigid fashion, each support leg 7 can be pivoted relative
to the cylinder 4 about the pivoting axis 13 together with
the piston rod 6 and the piston 5. This design has the
advantage that no additional bearings or the like need to
be provided for realizing this pivoting motion of the
support legs 7. One particular advantage of these pivoted
support legs 7 is that the lifting bracket 16 can also be
inserted into a bracket receptacle on the 1load to be
lifted in instances in which no suitable receptacle or

recess for the support legs 7 is provided on the load.

In one advantageous additional development, a top plate 23
is, in particular, welded to the cylinder ends 9 that face
away from the support legs 7, wherein said top plate can
be used for 1lifting a 1load in addition or as an
alternative to the lifting bracket 16. The top plate 23
can also be realized such that it can be attached and
detached. The top plate 23 may also have a shape that is
adapted to a load to be lifted, e.g., a prismatic shape.
In this case, it would also be conceivable to provide an
assortment of different top plates 23 for different

applications.



12 wherein the bridge (14) is arranged on the guide sleeves. 7. The lifting
devi ce according to Claim6, characterized by the fact that the guide

sl eeves (8) and the bridge (14) are realized in the formof an integral
casting. 8. The lifting device accordigg to Caim6 or 7, characterized by
the fact that each cylinder (4) has a radial gap (10) between the cylinder
"(4) and the piston rod (6), nanely in the region between the guide sl eeve
(8) and threcylifndafy erdi(®) Ifagéagraay toomhiehe rguwindd ool eBwest Shndhe
lifting deV|§e accorg gg to.one of Clains 6-8, characterized by the fact
that each®pi 8t8h {87 B®APVanged in the corresponding cylinder (4) with
radi al play. 10. The Ilftlng devi ce accordi ng to one of Clains 1-9,

charact erjzefl bynthepfiaghpthal both deylhndeny (4ecarsk s Q‘?comaé % (23)
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After positioning the lifting device 1, hydraulic pressure
is applied to the piston-cylinder units. The two piston-
cylinder units 2 preferably are hydraulically connected in
parallel. The hydraulic pressure being built up in the
hydraulic chamber 11 causes the cylinder 4 to move along
the piston rod 6 in the lifting direction 3, wherein the
lifting bracket 16 is raised by means of the bridge 14.
Since the two piston-cylinder units 2 are hydraulically
connected in parallel, the load is uniformly distributed

over both support legs 7.

In addition, the locad carried by the piston rods 6 is
supported by the support legs 7 relatively direct and
parallel to the 1lifting direction 3 such that bending
loads or moments within the lifting device 1 are largely
prevented. This results in a relatively stable 1lifting
device 1, in which the safety is improved when lifting

heavy loads.

Another peculiarity of the lifting device 1 according to
the invention can be seen in the ability of the lifting

device 1 to raise a load on one side, namely such that the
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load pivots about a pivoting axis that the situated
distant from the 1lifting device 1. In this case, the
lifting device 1 laterally engages on the load, i.e., the
loading part 18 of the lifting bracket 16 extends parallel
to the pivoting axis. In a conventional lifting device,
the lifting bracket is raised parallel to the ground when
the load is lifted or pivoted such that the load which is
inclined relative to the ground due to the pivoting motion
now only lies on the edge of the 1loading part of the
lifting bracket which faces the pivoting axis. This may
cause the load to slide off the 1lifting bracket. In the
lifting device 1 according to the invention, the stroke of
the two piston rods 6 may also differ when 1lifting or
pivoting the load because the two piston-cylinder units 2
are hydraulically connected in parallel. Due to this
measure, the loading part 18 of the lifting bracket 16
also flatly adjoins the load if the incline of the loading
part 18 or the lifting bracket 16 relative to the ground
changes when raising or pivoting the load. The piston-
cylinder unit 2 situated farther from the pivoting axis
has a greater stroke in this case such that the lifting
device 1 is inclined relative to the vertical line. The
support legs 7 are tilted during this process and ensure
the required stability of the 1lifting device 1. These
measures minimize the risk of the load sliding off the
lifting bracket 16.

The lifting device 1 according to the invention has a
relatively compact design and consequently can be realized
in a comparatively 1light and, in particular, portable
fashion. The lifting device 1 according to the invention
makes 1t possible to 1lift relatively heavy loads of, for
example, 10 t to 50 t.
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1. A hydraulic 1lifting device for 1lifting loads, in

particular, a compact lifting device,

with two hydraulic piston-cylinder units (2) that
are arranged parallel to the lifting direction (3)
and respectively contain a cylinder (4), in which a
piston (5) mounted on a piston rod (6) is arranged

in a displaceable fashion,

wherein each piston rod (6) extends out of the
cylinder (4) on the side that faces away from the

piston (5) and is supported on a support leg (7),

wherein the cylinders (4) are rigidly connected to
one another by means of a bridge (14) on their ends
that face the support legs (7), and wherein a
lifting bracket (16) is or can be attached to said
bridge.

2. The lifting device according to Claim 1,
characterized by the fact that the bridge (14) 1is

arranged between the cylinders (4) and attached to

opposing sides of the cylinders (4).

3. The lifting device according to Claim 2,

characterized by the fact

that the lifting bracket (16) is realized in a L-
shaped fashion and comprises a rear part (17) that
extends parallel to the lifting direction (3) and a
loading part (18) that transversely protrudes from

the rear part,

wherein the rear part (17) is or can be attached to
the bridge (14), and
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wherein the bridge (14) is arranged on the

cylinders (4) in such a way that the bridge (14)
and the rear part (17) of the 1lifting bracket (16)
attached thereon are situated between the cylinders
(4), namely such that the rear part (17) only
protrudes, if at all, slightly beyond the cylinder
(4) in the direction of the loading part (18).

4. The lifting device according to one of Claims 1-3,

characterized by the fact

- that the piston rod (6) of at 1least one piston-
cylinder unit (2) 1is connected to the support leg
(7) and to the piston (5) in a rotationally rigid
fashion, by the fact

- that the piston (5) is arranged in the
corresponding cylinder (4) such that it 1is
rotatable about the longitudinal cylinder axis
(13), and by the fact

- that the support leg (7) is arranged such that it
is rotatable relative to the cylinder (4) about the

longitudinal cylinder axis (13).

5. The lifting device according to one of Claims 1-4,
characterized by the fact that the 1lifting bracket
(16) 1is realized in the form of a separate part and
contains a hook (19) for engaging the lifting bracket
(16) with the bridge (14).

6. The lifting device according to one of Claims 1-5,
characterized by the fact that each cylinder (4)
contains a guide sleeve (8) in the axial end section
that faces the support leg (7), wherein said guide

sleeve is axially guided on the piston rod (6), and
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7. The lifting device according to Claim 6,

characterized by the fact that the guide sleeves (8)
and the bridge (14) are realized in the form of an

integral casting.

8. The 1lifting device according to Claim 6 or 7,
characterized by the fact that each cylinder (4) has
a radial gap (10) between the cylinder (4) and the
piston rod (6), namely 1in the region between the
guide sleeve (8) and the cylinder end (9) facing away

from the guide sleeve.

9. The 1lifting device according to one of Claims 6-8,
characterized by the fact that each piston (5) is
arranged 1n the corresponding cylinder (4) with

radial play.

10. The 1lifting device according to one of Claims 1-9,
characterized by the fact that both cylinders (4)
carry a top plate (23) for supporting a load to be
lifted on their cylinder ends (9) that face away from

the support legs (7).

11. The 1lifting device according to one of Claims 1-10,
characterized by the <fact that the two hydraulic
piston-cylinder units (2) are hydraulically connected

in parallel.



