15 March 2007 1 O LIFTING DEVICE FOR LI FTING LOADS The presenfs MareR 2067
pertains to a hydraulic lifting device for lifting |loads, in particular, a
conpact lifting device. Lifting devices of this type are used for lifting
conparatively heavy | oads, e.g., nmachinres and track vehicles. For exanple,
such a lifting device nmakes it poséﬁble tolift loads of 10t to 50 t. A
lifting device of the initially described type is for. exanple disclosed in
US 2,550, 674 and conprLSESIN@ODENYJEanbRCI pFetR0- eyhbyder units that are
arranged parallel to the lifting direction and respectively contain a
cylinder, in which a piston nmounted on a piston rod is arranged in a
di spl acedblee Pashicofi. Eavhnpistonpeodaexsends »uthyefrddiecylliirdamnon the
side tha S f .0 i st k upported on uppart | eg.
The cyl | Hore are 1o Gy Comhbbt et BRoRLCHRS ot By™850s O ta W | dge on
their end8ViR&t+ face the support |egs. Additionally, each cylinder
contains a guide sleeve in the axial end section that faces the support
| eg, wherei.n.said guide sleeve is, axially guided on the piston rod. In the
known | i PEEAG 9de e FXerth caFhipf t iTH§SDl Wiger W8St t Aekied lidtting
bri dge. tnmpheaknownyl i fiidaigy devbe@st heecaxi,al Guidifnged s sR{oviggdon the
one hand : res tiyv iston and on the_other hand by the respective
gui de sIggéégmggéorg?ﬁgl%yaﬁhé?@yﬂﬁﬂc §ff£%Ftﬁ%%eﬁg§v%ﬁFtIW?HQ%t;ltDE 93 12
940 Ul dPSEFdbés &ocompactonydr adl L6 ki tbi A9 tdevice with a hydraulic
pi ston-cylinder unit that is arranged parallel to the lifting direction. A
piston is _connected to a piston rod and arranged in a cylinder of this
pi st on- ¢yl inderithi €eVRCE @ifsprheedblis ipddhi otesantbedi dapef thefpicston rod
whi ch faeramphay friemidiedi ston uexbends, eyl ofzdhe cybipders and, is

Squorteﬁyagagl?gsgiston—cylinder units that are arranged parallel

to the 1lifting direction and respectively contain a
cylinder, in which a piston mounted on a piston rod 1is
arranged in a displaceable fashion. Each piston rod extends
out of the cylinder on the side that facés away from the
piston and is supported on a support leg. The cylinders are
rigidly connected to one another by means of a bridge on
their ends that face the support legs. Additionally, each
cylinder contains a guide sleeve in the axial end section
that faces the support leg, wherein said guide sleeve 1is
axially guided on the piston rod. In the known lifting
device a vertical 1lifting plunger is attached to the
bridge. In the known lifting device the axial guiding is
provided on the one hand by the respective piston and on
the other hand by the respective guide sleeve. Accordingly,
the guiding effect depends on the 1ift.

DE 93 12 940 Ul discloses a compact hydraulic 1lifting
device with a hydraulic piston-cylinder unit that 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 fashion. The
side of the piston rod which faces away from the piston

extends out of the cylinder and is supported on a base




is welded onto the cylinder on the end that faces the base plate. O
lifting devices are disclosed in US 2,163,959, in US 2,508,240, in U
3,047,269 and in EP 0 720 964 Al. The pre®ent invention is based on the

obj ective of disclosing an inproved énbadi ment of a lifting device of the
initially described type which, in particular, has a. conparatively sinple

desi gn anddte sthdabtentoinki thbnguppelat gy, me%LVyfﬂiQ?qisrfrﬁéﬁge igh
for laterally 1itting heavy | oads

addi tionall.y, i ualified in, particualar

conpri si %Jgewenéag ??i &ﬁleanc%ﬁbg‘g%ﬁeﬁP f%?et redl ithathgfaespcehesdpase
engagenestlddei.ng arranged conparatively |low. According to the invention,
this objective is attained with the object of the independent claim
Advant ageous enbodi nents of the invention formthe objects of the
“dependenPté1ed mbifTrhegi mentdon essendiatblyspdoposedst 6, peayide, t won

paral | el yshydrsad,izc i stprEy igderdnityy Hheeyd :—[%i(frg%lpf whi ch are
|

15 March 2007 0 2 plate that contains two support |legs. A IiTg chrzgg?et
S

connected to one another by a 'bridge, erein the ing pblr'acket is or
can be attached to this bridge. This design nakes it possible to utilize
the |iftiThg demecerfor iiféingon heayy baada, wherein thg Jdfiting ice

si mul tan I S @ conpact design..ln addition,_ a relatively w de and
t husly ??%%ﬁ%’sg?l und ' sap SP'Eregore 17975 ngtdévi bkt snacHrEdes. ofin this

respect, the isithpollantesorabsignypsepatahe isUpportideoaf or nyertd cal ly
supporti pgnbhRe resRact i ¥e.ni st I each piston-cylinder. .unit. This
i mpr oves tﬁge) ,gt abi | ?tzi ngm@l%%p%meqfq—?eégdoﬁ h%usl&ﬁ%&ret %%55.131 e
lifting d8VPEAVELEONGRTY Hoadite iamFertiion weblitiicially Hracketl iiald f i es
the liftingpdevicaalerl aberakbh¥yrally lifting heavy loads comprising

in addition an engagement for the lifting device, said

engagement being arranged comparatively low.

According to the invention, this objective is attained with
the chiject of the independent claim. Advantageous
embodiments of the invention form the ocbjects of the

dependent claims.

The invention essentially proposes to provide two parallel
hydraulic piston-cyliinder 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 design
makes it possible to utilize the lifting device for lifting
heavy loads, wherein the lifting device simultaneously has
& compact design. In addition, a relatively wide and thusly
stable ground support for the lifting device is achieved.
In this respect, it is dimportant to assign a separate
support leg for vertically supporting the respective piston
rod to each piston-cylinder unit. This improves the

stabilizing support effect of the support legs.

In the 1lifting device according to the invention the.
liﬁting bracket qualifies the 1lifting device to laterally

engage an engagement of a locad, wherein said engagement is




engage an engagenent of a |load, wherein said engagenent is 15 j& CRQI@F.’ 0
- 2a arranged extrenely | ow, such that the |oad can be lifted aterally
with the help of the lifting device accordigg to the invention. In
addition the attachenent of the bridge to the guide sleeves results in an
extrenely safe and exact axial guida €e of the bri dge, this inproves the
support of tilting nonents and inproves the qualifyi.ng of the lifting
devi ce fartatgrdl bytkeheing 1ofv,| oagsh Asser dimng 19:0ne advant ?9?9}%8 q
I'nders

addi ti onal he . brid n he arranged between the cy

and mun?le%td%ynaei%m{;‘?%g%?d%%ief %%h%%(?quﬁﬁé@ N R GAT MRS S Pt

possi bl e &he posianitoion helnl i fdd iy d dcketactasiesméoe the ceylbpdggs. tJhe
lifting hnackeligangi-RyRart) .practically be positioned on the

bri dge bet Weeﬁ the ¢yl iV% erfs. |.Ss ﬁgk%gl i?%b%%r% %esﬁéep@ﬁ i of2the
lifting adevAlcetidriese tof t Hee| baddee, bahliisf iowrowss st dlxepodCCHEri ng
monment s ariel wiedt aeshaits theqc ehl¥ 50t LEh lyisfet i i i s.Lhcreased.
In this respect, it 1;?33 of pa?ﬂgcu,l a“? i mo%ﬁgnéggél%%t %ﬁeﬁ%i c JF%lnn%et ween
the cyliHders &fF i §hidtioh ddsincarrbe qadtficed with this measure such
that. the power of such a lifting device can be increased. This

simul tan 1 proye he stabhility of he . lifting device. According to
one parti%cuj ejlérqu adgéén?)g%eglﬁ%aé%&\gﬁ%ﬁal ad‘%fe?ﬂe‘?%‘?)imE]te,"etlﬁ’@“ﬁinéitrorﬂ?f%d can
be conne&rddiaco Galie bsupporangededpednitetro tthee qilsitrefe i snd ofctianaldy rigid
fashion i sirlagt gene PEstigs eyl it ereLn.the piston is
arranged O?)rﬁ g‘ciorrespon,di ng c¥l i ry&erl?ﬁ;epc ] tﬁg\fmi tg?glgpotrg?g%?e Hbout the
| ongi t udPFES TG nbier BEGiEidhd tivker ki Atinge igpmt kdgsies desi grred in
such a wayltihalerist. | sThe ot dtigkliegr el Bth¥Ret 0 g CYI iﬂderpaqhtq%ultat}q

|Ong'tUde%%tically be positioned on the bridge between the
cylinders. This makes it possible to position the lifting
device closer to the load to be lifted such that the
occurring moments are reduced and the capacity of the
lifting device is increased. In this respect, it 1is of
particular importance that the friction between the
cylinders and the piston rods can be reduced with this
measure such that the power of such a lifting device can be
increased. This simultaneously improves the stability of
the lifting device.

According to one particularly advantagecus 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 wunit, 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 is utilized for realizing a pivoted adjustment of

the support leg. Additional measures, in




cylinder axis. In this design, the ability to rotate the pistpgm h 2007
utilized for realizing a pivoted adjustnent of the support |eg. gltlonal
nmeasures, in 15 March 2007 3 particular, bearings or the like, are not
required in this case such that the lifting device according to the
invention is particularly conpact and 9nexpen5|ve Pivoted support I|egs
are particularly advantageous in instances in which .no free space for the

support | egsttikat A, ar}b%\éeir &Y oPr r e S rod is
provi ded ggﬁs;l Stu;gla bﬁﬁgI | i fot edtq;értbt%ﬁt‘élft)ﬁéghg%a%%&lg%ir%%qg%n%ﬁg can be
0

noved cl o I d'a’tftt o ¥¥ | i¥iid pisbtThg anegrdheg suppokkel egs.

Anot her ad‘ma'etnageml isatptaattm&dllafrltyhe:dmﬁatdmgam atketpéssiveal pzedeba the
formof a_se ara g art and cant ai.ns .a ok for en a}rlnlgrhthe lifting
I

bracket wth oﬁe g &L PE S sy Voé}rttfaeqeectﬁ Yrdraekets t hat
are adapt géicho ndi fﬁr@reerstpaaqﬂolﬁooattlmwssmpm mml‘dealtandamtraﬁﬁeﬂyt o the

bridge in q_lg,@gﬁg%ngaogp tt he Ir%%%ew g\eée g4 | nceeﬁrEﬁa]e QJ&%%&?S@M%' n a

partlcularly versati | t|n I ng brac
subj ect ed1P89pdrx |ke,€u|3at=ftyedh| hewdAfLings dgadicgn qqmaerwerrmlm ofama Isepar at e

part. makemovitl RASSR e d ereasiday axchanger @ darmged ddf i d@gatpé PCKEL Wi th
a new lifti ngﬁbra ket. Qther inportant characteristics and advantages of

the inveRPPBRTAr é8Fscl osed in the dependent claims, the figures and the
description of the figures. It goes w thout saying that t he af orenenti oned

character hﬁgltﬁér a§d\)’5{ﬂ tLQe C%%z%“oﬁé%f“t%s dis ssgedgja?ae%ovgo cannot

only be us he resg i vel y descri ination T ot her
conbi nat i 8A81éeedj ridi vicaaaliarmy phodt sem@niiegparemame scopeiof the

present i AYER!ifeR engaging the lifting bracket with the bridge. In
this design, different 1lifting 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 is 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 claims, 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,




One preferred enbodi nent of the invention is illustrated in t{&pidrgH"
and described in greater detail below, 15 March 2007 4 wherein Pﬁcﬁent iz?gl7
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%he invention in the |owered
starting position; Figure 2 the segment of the lifting device according to
Figure 1 whealeilS Sddvaiesh nearekbg 8" QYRB1 sNUMBNEr 4 N; & ﬁ%i@%ﬁr' Y1 aised
lifting p%athn; Fi %!trjr_e 3 g tap view sectioned along the Tine [ “i'n
Figure 1; HYHe™M Y% Ao thicsd F sH@degmamrtsit uat ed near the ground in
the viewwng direction IVin Figure 3, and Figure 5 a section through the
segnent situated near the r.ou along the line Vin Figure 3. According
to Figur esﬁ?llé- : gélrﬁfdrsacﬁjlelm %Ijicfa&qﬁ’g Sg’é’gﬁ'ce 1 according to the invention
whi ch, inEpaitrecd! ar ,a i partéalilzedsdat tdreed osinief aconpsdcta ahdrpigfer ably
portable lifting devige LONMPLLSES pisto I, r.units 2 th are
arranged parallel referred to tﬁe ﬁil{%{?l nagdj E%l%%/i olﬁlq%ntslyor%ol}%edgﬁﬁ a
doubl e arrow. Each pilstedy|Sirddrinmino2iticBvpri ses a cylinder 4, in which

a piston 5 is arranged such that it can be displaced in the lifting

direction_3. Th% piston 5 is rigigl¥ connected to the piston rod 6, in
parti cul af 9% %ar ot &t 1T ST gPH FhEhildd tite VdEDfacetdnston rod 6

which faces away frorftitherepi &t orhfch priet r sdesaoetl afedhe tayl i gsind, and is
supported on a supp 7.; This ri leq 7 preferably i.s .connected
O B Tt S OSBRSSty RS STRPL 8 6

to the piston rod 6 in a at'i ona
Figure 3 a top view sectioned along the 1line III in
Figure 1;
Figure 4 a front view of the segment situated near the

ground in the viewing direction IV in Figure 3,

and

Figure 5 a section through the segment situated near the
ground along the line V in Figure 3.

According to Figures 1-5, a hydraulic 1ifting device 1
according to the invention which, in particular, is
realized in the form of a compact and preferably portable
lifting device comprises two piston-cylinder units 2 that
are arranged parallel referred to the lifting direction 3
symbolized by a double arrow. Each piston-cylinder unit 2
comprises a cylinder 4, in which a piston 5 is arranged
sucnh that it can be displaced in the lifting direction 3.
The piston 5 is rigidly connected to the piston rod 6, in
particular, in a rotationally rigid fashion. The side of
the piston rod 6 which faces away from the piston 5
protrudes out of the cylinder 4 and is supported on a
suppcrt leg 7. This support leg 7 preferably is connected

to the piston rod 6 in a rotationally rigid fashion.




15 March 2007 5 On its end that faces the support leg 7, the gy g§50¢7
contains a guide sleeve 8 that is axially guided on the piston ro . The
radi al play between the guide sleeve 8 and the piston rod 6 should be as
smal | as possible so as to prevent the guide sleeve 8 fromtilting
relative to the piston rod 6. The cyli'nder 4 has a certain radial play
relative to the piston rod 6 between this guide sleeve 8 and the cylinder

end 9 thaorf aces anay th-em t4e $UPRET ude9t7 1dq €7, %hréadcléﬁidir?%é)r 19 is
formed outside . the guide  sleeve 8 between the é?llnder 4 “the piston
rod 6. Anfon%ﬁﬂpscd%tHBFdSet S ne phators o¥xbahhd OHadeyl iofdetnd s

prevent edpdtstohi srddcat | Ohel radii=g fiEsh ofet Jden pakoryuidPrefesabl y has a

{11 ting barwedh AL BT ored sb orhOTha ¥l Fraered Tah (121 Tt easecs sear

tilting between the piston ~5 an A
associ at ed© PHeventt Fheayelepreheented Duen tiol Tthiese rebsties, té hehe
cylinder 4;isgogxcliigi el 19¥'9§?i9¥e£h% 9Hé%?e§'8§¥?a§n @%gléﬁh%af %lnder 4
is adjusted_relative to the piston rod 6. hydraul'rc chanmber 11 t-hat
comuni cat&dakits &hyhauPietoBomrEctd dretieess thimeguinet elanpd ndler 4

bet ween thad aHd nderigadr9eand ¢ henpt straRed. 4kt B%me'{*?l%diM&tt he
hydraulic,gonnection 12 naédalio be ﬁ&fan%ed at a different |ocation.
Accor di ng~td Fi'gures 3-8, "EOBPTd§eP14 st ar farled petReds thie qukde
cyIinderssleewetBehsﬂwqﬁmﬂthecg&iimﬁgrumlhﬁdZtheM@@@Qbﬁl&@dﬂéU!ﬁ@f
extends t % t r i.tudi nhal . axe on Ltuglna
cyl i nder g%gg %%ﬁgf&gﬁéﬂ9%§%?%d€¢% h?&gPéh%gggG?d%%gygﬁgdcﬁa' i I erence
synbol 135 PAFYehitedgeti4his flxerlt ien bbehtbyki fdehd ot .oThchghistaui de
sl eeves 85 igrdIddicil} ahasbys gea%?%fa cdespopdipg (el ding sgang, 5. A
lifting bé?f%ﬁ&e%64|%u%gr%gg% aogelaﬁive tilting between the piston
5 and the cylinder 4 and the increased wear associated
therewith can be prevented. Due to these measures, the
cylinder 4 1is exclusively guided by the guide sleeve 8
when the cylinder 4 is adjusted relative to the piston rod

6.

A hydraulic chamber 11 that communicates with a hydraulic
connection 12 1is formed in the cylinder 4 between the
cylinder end 9 and the piston 5. In other embodiments, the
hydraulic connection 12 may also be arranged at a

different location.

According to Figures 3-5, a bridge 14 is arranged between
the two cylinders 4 of the two piston-cylinder units 2,
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
césting.



bridge 14. It would al so be possible to realize the guide sleggﬁﬁgghgmg7
the bridge 14 in the formof an integral casting. 15 March 20

According to Figure 5, the lifting bracket 16 is realized in the formof a
L-shi pped angle with a rear part 17 that extends parallel to the lifting
direction 3 and a loading part 18 t haf transversely protrudes fromthe
rear part 17. The end of the rear part 17 which faces amag prE1phe

| 0adi ng patkolihy MPVEdat-a §h gnbogk £l gorbxed ing the Lift}

br acket 1% oﬁ tﬁe%%p er_edge 20 of the br?& e 1gg%ﬂ12% faces %m%yggronlthe
support | ég§s the ﬁﬂ'@%ﬁ% 2 phrpbserea apgpe2yifth ar reargecPant the tpper

bri dge edgetezs bmﬁd%;éﬁﬂﬂﬁﬁfﬁﬁtl§h@%ﬁ?hﬁ?gebtﬁghn9 QﬁﬁPKﬁtlé?%iﬁgd
realized |.n_the_faormof_ a separate part can be engaged w an
disengageBaF%oﬁﬁt%g HHﬁﬁ?%ﬁ%ﬁf mﬂﬁﬁfr9é$§P£;Q%SHEit¥%%Fr@%ﬁﬁr%ﬁents.
One parti Ebkarerstlvant agee okathisadesilgn wancihe faeers |@wéﬁej?fmﬁ that a
wor n out Lkt LAY Kk L6 Gan very.easily, |l aged with a new
lifting b%géég%g E%hggd?§i%%, |t‘%%kggséfgﬁeeﬁdp%fgvige an %%%%ﬁ%%%nt of

di f f er ent tPPf diAG IPgadiackets Foronli ther epperapphecali fs. tikthebbidgge 14
may al so be dasi@nedaicRsSUsha@ ey, tHRL thgddfit i ng bracke 16 be
attached to_the bridge 14 %t different |ifting positions. For this

pur pose, PHEFBPFdgé 1%t%y,2 i -HafFFRusar, o8xt UBPBF 0TSl yedee t he
upper endglof Trhethyl iedesdientThehbear paid hlzgaﬁg@hq%]zaé%mglldg_rapg(tet 16
attached : brj dg 4 i upperted on t ri ccordi o]
Fi gure 3,E§ﬁgbg?9dg%g12j%§ gﬁﬁghggg b%tﬁggF%?1et&ﬁgﬁcprﬁaergaﬁ i such a
way that fRgpgefli yedhorrppdsrnggageded roim tttes cykidder 44 depdrheing gui de
sl eeves BonThee Ppsibioniis %leﬁﬁli%%%'%s'.n éﬁ@hﬁ?r‘é@)éutﬂ?t at&]sﬁar{ﬁeaagre part

ifti.n racket 16 attached thereto o
17 of theo%‘%wiéJ esign can be seen 1in the fac¥ that a worn out

lifting bracket 16 can be very easily replaced with a new
lifting bracket. In addition, it is possible to provide an
assortment of different lifting brackets 16 for different
applications. The bridge 14 may also be designed in such a
way that the lifting bracket 16 can be attached to the
bridge 14 at different 1lifting positions. For this
purpose, the bridge 14 may, in particular, extend

approximately to the upper ends of the cylinders 4.

The rear part 17 of the lifting bracket 16 attached to the
bridge 14 1is supported on the bridge 14. According to
Figure 3, the bridge 14 is 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 in the
direction of the loading part 18. Due to this special
arrangement of the bridge 14, the lifting device 1 with




protrudes slightly over the cylinders 4 or their guide sleev ?Bg
direction of the loading part 18. In the enbodi nent shown in gure
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 in the direction
of the loading part 18. Due to this sp@cial arrangenment of the bridge 14,
the lifting device 1 with 15 March 2007 7 its piston-cylinder units 2 can

be noved \i%rsypqls%%_tc@maerl 0ad +10 e fﬁeeql?] ovidl Své?}i/( 1e>§ peasm%ie to

prevent a_ high leverage and consequent nonent's
lifted. Tllréaﬁl stdnPs |]sl?fcﬁcat abhysa r“faaﬁg"?edllfn RO iyl n’él@r P4?evleﬁi1t a@ldi t| on,

the suppohtighegsvéraie shiapesoh flegusht By WAYghhabmehhey s aliso phygt ed
about the.lo gﬁé glnal cylinder axis 13 when the bridge 14 is | owered.

Thi s plvofﬁng ffon 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

oot oranht, Hidldld poni on BRLeRsh LA LD Sendl 39100HRkod 1 Ort he

respective pi in arotationa fashron R%dpporttteg 7
can be p|@éﬂéélpébaﬁhﬁesup@oﬁﬁe1@QB|Hd@ﬂe4aﬂﬁnﬂdt1ﬂaqHQHnarwpmxtbaEB

t oget her WhEE} afrgeams%t N VR O At hﬁleo'l%rf{ﬁ@dmls desi gie hag, {he

advantage g_ ddltlonal bearings or th ke need to be provided for
real i zi ngt RF 3RS oh? of St @We§ﬁﬁpogplﬁeé§VPt%§%3Wﬁﬂ%QQnﬂ%r
advant agesgfnbbmesedplbyot@ddo&upaoratrﬂcﬁgsz’z s tMuﬂehe?,LI fdtiink@ beagket 16

can al so into a ket Je tac e on the |l oad to be ifted
in |nstan%ggpog%m%%§h7n&sscog%ﬁé% recepﬁ%g & Ot CHEEESLY dit ?ﬁpsﬁﬁ%ort
| egs 7 i sépraviaedoonatitez]l badriphadode shdvantagkoascladdisitonalradevied opnent ,

a top plaa§sg3coh§iehnﬂﬁ”ﬂHéHQé%peaﬁﬂﬂgdpRQtSHeSCXEFQg%&ﬂﬁﬁ%%é%fﬂ?t face
away fromthe support legs 7, wherein said top plate can
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 load 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 wused for 1lifting a load in addition or as an
alternative to the 1lifting bracket 16. The top plate 23
can also be realized such that it can be attached and
detached. The top plate 23 may alsc have a shape that is
adapted to a locad 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.



be used for lifting a load in addition or as an alternative tg bi@@7ng
bracket 16. The top plate 23 can also be realized such that |t can
attached and detached. The top plate 23 may al so have a shape that is
adapted to a load to be lifted, e.g., a prismatic shape. 1In this case, it
woul d al so be conceivable to prOV|de af assortment of different top plates
23 for different applications. 15 March 2007 8 The lifting device 1

aCCOfd'“QﬁH%tf%%ﬂﬂ%f”&é@fcéumc%b%%§d1%§ ({ﬁ%69?9§$9¥6nV%89 EFST Iston 5

is completely retrac into the cylinder trng brac is at
its | owesPS HESAY iPed.OW:t he | oadi ng part 18 of the I|ft|ng bracket 16
according to Flgure 1 as well as the support legs 7, are in contact with
t he groun

Qr ubstructure that is no ustrated in greater detail. In
this positieh, t & Iﬁ%ﬁﬁqﬁ;d%vi%% lg%ﬁﬁi?ﬁﬁiﬁraﬁ%Eﬁﬁ%Ee% | 5ROt oth8 1ifted
in such @yﬁawd@hat4bhethead1h§tpagt HBawoifet held i fitg ngtbratkettoﬁésengages
under neat ad.; r Yoo o | qui red e pivote
out war d o?o%ggfﬁgrd re étlve 96;C%%gfl 185$%c§ et ﬁ%E¢ gtﬁfg %Fpose
After p05|@uﬁﬁQquwﬁgIt@chgua@vﬂeeaﬁ w®¢&aﬂ$|¢hpr@&ﬂmuxt|kﬁg§nﬁled to
the pi st oareylimdesntnit swﬁhetth\éo gfa&cﬁ}rf&l oﬁygl %%fstliiﬂﬂctt%r% eferpbly are

€

hydraulical |y connected . parall The draulic pressure being built up
in the hydFadtidg iﬁ 8§§§§§ﬁﬂﬂ?§%ﬂ%ndé¥ Ahis mneeltdlghg thee _
pi ston rodlﬁtungtﬁﬁvhbbtﬂn@aﬁIhﬂﬂdﬂﬂhd@edMUﬁTﬁfldiﬁitdlﬁélIﬁﬁiéﬁcf@t 16 is

raised by n ri.dge Si nce .t i st der units 2
are hydraug?gaﬁlgkwigﬁhgbt%% loadl%ﬂlpﬁrtri1 $€é§b?sf %9 TAGKRE ri but ed
over bot h1§u§@@|ﬁgelseg@d?s.rrﬂe@t@dmhte| drvad.hdHeoaipgart eldedy T heapi stHn rods
6 1is 'so required, be pivoted outward or rearward relative to

the lifting bracket 16 for this purpose.

After positioning the 1lifting device 1, hydraulic pressure
is applied to the piston-cylinder units. The two piston-
cylinder units 2 preferably are hydraulically connected in
paraliel. 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 load 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 lifting
device 1, in which the safety is improved when 1lifting

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




supported by the support legs 7 relatively direct and parallefs\Rréh2007
lifting direction 3 such that bending |oads or nonments within the lifting

device 1 are largely prevented. This results in a relatively stable
lifting device 1, in which the safety is inproved when lifting heavy

| oads. Anot her pecullarlty of the I|ft9ng device 1 according to the

i nvention can be seen in the ability of the lifting .device 1 to raise a

| oad on o i de, I h tha 2 9 ad about a
VoL ng aere Bt ot he. S PuS el ot or ram ther et i iacdedrEath S i &
case, thedlEtefitngfdewi cha Iitfdridld y dendagesion ¥%etﬂﬁaﬂ cese., the

| oadi ng palitftl&gOfdetde:eJ i T t14vgebs BTKEENFHgENL aad%n@arladalcﬁl 11é, th@h@l voting
nvent i_onal ce, .the g bracket is raised

ol el Battmensdne g ik NS BTk oS Serheeas caeRaLiaL the

| oad whi clioi sthé nplivpedngelative fo tshecgnoentdiduoelt 4 itfe i vaeirhge poti on

now only |ies 190 d the LoadLadopact g e cid IE1Ag, bragket which
faces the pivoting axis IS nmay cau 15 e |ft|ng
br acket . ﬁetﬂ@aQ|H%|#kF¥ﬁ®|@@ Rlﬁ@bgddﬁﬁght@hﬁﬁehhawﬂﬂadwwhimm 88roke of

the two pEﬁEQﬂné@d%e@a%&Weak%oﬂ*éféﬂbdﬁﬁﬂﬁdéfﬁdrﬁhé" i PhVOLE ngoE e, | oad
because the two |55§p-cyllnd r units are hydraul |caIIy connected in

paral | el . “Blie ©"¥ hi's=%e88ur tﬁ@gﬁodﬂfn§h§ar%0§@169 T i PEI nghdr acket
16 al so fiia@tliygadjeidis=t h@hILOB.d fdcdshethacldir®tdig hexl 9adimmg s Fhﬂ)lf 18 or

the liftip acket eI tive Qu chang

pivoting t eg% qgl T%ga& % ﬁﬂJﬂ} |%ggr%&nlqp gﬁam?gEth3! %1the

pi voti ng éxf§lnﬁa§€§lgﬁeét@FC§wﬁGMQ it ﬁmasxnﬂaﬁbmﬂﬂ}tﬂhﬂ sﬁmnkefmfng
device 1 igel nald ngdstehatiyest @ theyventdcal bene. JG §YPROLL 1&0s 7 are

tilted durlng this rocess and ensure .
ting t load because the two piston-cylinder units 2

are hydraulically connected in parallel. Due +to this
measure, the loading part 18 of the 1lifting 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 1is inclined relative to the vertical line. The
support legs 7 are tilted during this process and ensure
the required stability of the lifting device 1. These
measures minimize the risk of the load sliding off the
lifting bracket 16.

The 1lifting device 1 according to the invention has a
relatively compact design and consequently can be realized
in a comparatively 1light and, 1in particular, portable
fashion. The lifting device 1 according to the invention
makes it possible to 1ift relatively heavy loads of, for
example, 10 t to 50 t. '



the required stability of the |lifting device 1. These neasur Ml
the risk of the load sliding off the |ifting bracket 16. Theef?PF?%gh%GT
device 1 according to the invention hﬁ§ aorelatively conpact design and
consequently can be realized in a conparatively light and, in particular,
portable fashion. The lifting device 1 according to the invention makes
it possible to lift relatively heawyllopgds of, for exanple, 10t to 50 t.
15 March 2007 10 0 CLAIMS 1. A hydraufic lifting device for lifting

| oads, .in particular, a conpact lifting device, - wth two hydraulic

pi stonleyl i fider"¥F34li9) dfdtiade de¥heriedfpar allieftin t héohilsti ngn

di rection (Ppranduliespectdowglay-+cantaiima eyidder (4), in which a piston
(5) nmounted 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 awayifhobmwbhéypirstudn | 5piandn-& 81 su@eer ed t@n g suppatt Je9 (7),
- wherein the i S re rigidLy connected to, one ., another by neans
of a bridge (fﬁgg%ﬁggleﬁ%iéﬁ'§ﬂth§% Fé%e ?ﬁggéﬁﬁpd$ reRgser 7) (3L @Rl ein
each cylinder {eBPredmeths aogbate sl eavén@@r (47 t hien axhathend pseeinon

t hat. faces the suppiind 7) WQ§§ i ' ide,gl eeve is axiall

gui ded on the pgiston réﬁg(g$, %haragﬁg?i?ggpbg%ghelgad%rfé?%% dj1i¥ting
bracket (16) S HLaHADEE fdshay to said bridge (14), - that the bridge
(14) is arranged on the guide sleeves (8).

- 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),

- wherein 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},

characterized by the fact

- that a lifting bracket (16) is or can be attached to
said bridge (14),

- that the bridge (14) is arranged on the guide sleeves
(8) .

2. The lifting device according to Claim 1, characterized by
the fact that the bridge (14) is arranged between the
cylinders (4) and attached to opposing sides. of the
cylinders (4).



2. The lifting device according to Caim1, characterized by ﬁl tzobl?at
the bridge (14) is arranged between the cyI i nders (4) and attac

opposi ng sides of the cylinders (4). 15 March 2007 0 11 3. The I|fti ng
device according to Claim2,. characlerized by the fact - that the lifting
bracket (16) is realized in a L-shaped fashion and conprises a rear part
(17) that exteandsifpanal Hevite tbeokifihigngodialegtd an . (&iaﬁé@t@riﬁ)e;%ﬂllg?

part (18) thatctfansversely protrudes fromthe rear part, - wherein the
rear part (17) is or can be attached to the bridge (14), and - wherein the
bridge (14) is arranged on the cylinders (4) in such a way that the bridge

(14) and the-reant pakt 16G¥ f ft r ( tta thereon
are situated b%av\gen thel C%I)‘Lln%dgtrr}sgl%(ﬁfl)t, nlgsgneqsa ll%% taq CJJ} AT ¢

(17) only prot FGEELON faBR ~ gPRPrigeisght | fe@éyoﬁ@rthe( Rl i hdelt (@term& he

di rection of plaea[Ld)adl ng pahk (]1.:8:f}t114g Eﬁ%e'dtfltdnng g V'aﬁ'ﬁi agcoy di q%ggo one
of dains 1 to Eﬁ?act rltzeﬁ X ? - that _t I ston rocfﬂ(
at | east one pPsFon 1 nddP s EE?IFE Xorﬁ‘r’é‘%"c@%ﬁ‘%% ttHems upper traaay (7)

and to the piB&on, (5) inarotationally rigid fashion, by the fact - that
the piston (5) is arranged in the corresponding cyli nder (4) such that it
is rotatable about the I|ongitudinal cylinder axis (13), and by the fact -
that the suppofBeFegn(¥?hei searr aaged (dUthishatr icen be rattatafie teeltatd ve to

the cylinder (¥riageutithe zh@ngitudinal cylinder axis (13).

- 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 1ifting 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 ocne of Claims 1 to 3,
characterized by the fact

- that the piston rod (6) of at least one piston-cylinder
unit (2) is 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 correspending
cylinder (4) such that it is 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 c¢ylinder (4) about the

longitudinal cylinder axis (13).

5. The 1lifting device according to one of Claims 1 to 4,
characterized by the fact that the lifting bracket (16)

1s realized in the form of a separate part and contains a



5. The lifting device according to one of Cains 1 to 4, chartp@wrbﬁ%olpy
the fact that the lifting bracket (16) .is realized in the formof

separate part and contains a 15 March 2007o 12 0 hook (19) for engagl ng the
lifting bracket (16) W|th the bridgel¥X14). 6. The lifting device according
to one of Cainms 1 to 5 characterized by the fact that the guide sl eeves
(8) and thd'dsth dé%%lﬁ)‘-’fateélgra@&mgzéﬁlq nlifeifor bretkan i(teegnalth cieiséi ng.
7. The liftinegideyiceryaccording to one of the Clains 1 to 6, 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

gui de 4. eevé’he( Sllﬁndngheiamldmdebceﬁdlhg) #acbhag %@YCEEQH‘SWP gui de

sl eeve. | ice rdln eof Claine 1 to 7

characteri zgtlil1 y(’{‘gnéﬂf Q;f‘ that %a RCpi e guider A6 SR (BHe and
correspondi Agecypiidiee (2f) wistde raehlalzeql agx t91e Therd | bEi Be dQWCR-41
according tes@re@f Caims 1 to 8 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 fromthe support legs (7). 10. The

lifting.devirce acqaridingid @ne @i dBigsrd 9 % s ?Qér é%?hﬂ zgd By 1 he

fact that t two_ h draullc pi ston- cylinder units ydraullcally
connect ed IIPI:% 6&%% the’ fac? that each Cyllnder (4) has a

radial gap (10) between the cylinder (4) and the piston
rqd {6), namely in the region between the guide sleeve
(8) and the cylinder end (9) facing away from the guide
sleeve.

8. The lifting device according to one of Claims 1 to 7,
characterized by the fact that each piston {(5) is
arranged in the corresponding cylinder (4) with radial
play.

9. The 1lifting device according to one of Claims 1 to 8,
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).

10. The 1ifting device according to one of Claims 1 to 9,
characterized by the fact that the two hydraulic piston-
cylinder units (2) are hydraulically connected in
paralliel.



