28/ 07/'2005 LI FTI NG APPARATUS 111 The invention relates to a lifting
apparatus as defined in the preanble to claiml1l. [21 Lifting apparatuses
of this type serve in transporting load carriers, particularly codBaPHet0§5
and are typically used in dock facilities. [31 These lifting apparatuses,
also referred to as spreaders, have stationary main franes, in which two
sliding carriers are guided. The sliding carriers end at an exit opening
at a long-side end of the main frane, and can be displaced in the

| ongi t udi precti of the franme. [41 Receptacles for coupling to the
respectivge*%gyﬁgd$¢€ T35 e di sposed at the free | ong-side ends of the
i ‘A head giece is located at each free end of the sliding

sliding Cﬁ{ iers .
carrier. Athist FBEKIPKSR EBPnE e atecefradl & iifs inge speatiately at shaateat

the head piece protruding beyond the sliding carrier.

the two ends qf _
These headjbﬂg5%§”§¥ﬁﬂhieiQQ se@#mng- the [ifting apparatus to the | oad
Corner guides are provided as further receptacles; they serve

carrier. [ L
in positi Jsrﬁjlng t el f+ing mpppparuses of thesl opgecseriver in TR@rEY0Ieing
uides are located in the imediate vicinity of the tw st locks. 1

28/07[200§oad carriers, particularly containers, and are typically used
in dock facilities.
[3] These lifting apparatuses, also refer;éd;to as
spreaders, have stationary main frames, in which tﬁo sliding
carriers are guided. The sliding carriers end at an exit
opening at a long-side end of the main frame, and can be
displaced in the longitudinal direction of the frame.
(4] Receptacles for céupling to the respective load carrier
are disposed at the free long-side ends of the sliding
carriers. A head piece is located.at each free end of the
sliding carrier. A twist lock that forms a recéptacle is
respectively disposed at the two ends of the head piece
protruding beyond the sliding carrier. These head pieces serve
in securing the lifting apparatus to the load carrier.
{5] Corner guides are provided as further receptacles; they
serve in positioning the lifting apparatus on the load carrier,
The corner guides are located in ﬁhe immediate vicinity of the

twist locks.



[6] If"the load carriers are containers, the lifting apparatus is

posi tioned above the container. The corner guides orient the inding
carriers precisely to allow the twist locks provided on the head PBée? 905

the sliding carrier to engage corresponding recesses on the top side of
the container. After the tw st |ocks have been fixed in the container
recesses, the |ifting apparatus can lift the container. The coupling of
the lifting apparatus, especially the securing of the twist locks in the

cont ai ner rg esses, _is controlled mechanically, w thout any human
i nt er vent i d=: [ 7] %ﬁd%W%n%oﬁécﬁ?rﬁﬁFﬁStﬁéekﬁ@ﬂhahhérsngthppédﬁtdsgs when

the apparatus is supposed to transport load carriers in which the itens to

be transpofPBETBFYPr dfePpadt ichecumbaveedde omthe ndmad Tiay rd@meAguides
exanpl e of these load carriers is so-called flats, which are used to
np arr . '

transport BYéPRFzERenEéRflABgpaarsiers prediiskdy Ad ladllciasha Itamelt basacs

Wi th a rectangul ar cross- section, on which the machine part |ies. Four

profiles eRFehbdedpwar Bhanbepdr pérdicolfathbr ehitiage earetis ot d ke dod . The

profiles are structurally identical, and are permanently attached to the

flat base.CoRessrorRdbhy recsambbeont hhe tbp shakgbE ehet Benfaghiche p%&ger

lying on the flat base. [s] Thus, the sliding carrier cannot. be place

directly wWm dwint pratks esavéthesherineat ihoeks. cdn284A242005esses, the
lifting apparatusrcan 1ift the'containerll The coupling of the
lifting apparatus, especially the securing of the twist locks
Ain the container recesses, is controlled mechanically, without
any human intervention.
[7] Problems occur with the known lifting apparatuses when
the apparatus is supposed to transport load carriers in which
the items to be transported protrude past the upper edge of the
load carrier. An example of these load carriers is so-called
flats, which are used to transport oversized machine parts or
the like. A flat has a level base with a rectangular cross-
section, on which the machine part lies. Four profiles extend
upward and perpendicular from the corners of the flat. The
profiles are'structurally identical, and are permanently
attached to the flat base. Their height is smaller than the
height of the machine part lying on the flat base.

[81] Thus, the sliding carrier cannot. be placed directly

onto the profiles with the twist locks.



[9] A Separate, oversized frane is used for transporting this type of flat
with the |ifting apparatus. The oversized franme has a horizontal base
frame,_ which conprises profiles that forma horizontal rectangle. 28/07/2005
receiving profile extends downward fromthe corners of the base frame. The
receiving profiles extend vertically, and are structured identically.

[ 10] The base frame of the oversized frame has receptacles at the tops of
the corners, into which a respective twist lock of the sliding carrier is
inserted and_secured. The oversized frame nounted to the |ifting apparatus
in this madRér is A pevarared awehsihed | Dmeme ehsisusdd t her recehybogr phef il es

per ends of the flat profiles, and secured to them The

onto the u
pgaaﬁi t¥Beapé Ednygewithanhehe ilfengbhabpavhical .t hehemasiking fart

recei vi ng
protrudes past the top of the flat, so adequate clearance renai ns between

t he machi nerpaethasdat herskbditay baser feame| 1¥hiAndesagyanbagp ofritlis is

that the oversized frame nust be assenbl ed nmanually. t only is this an
extrenel y st -famd al adbot zont &@DSke¥erfhGLess, abytcblivis §b§9fEQEe@kE@ﬂd%1
dangerous for the operating personnel. [12] A further glsadvantage i's that

t he over sidmehWaiadref ré® PEIRS e8b BnérS CHAT BhE BLBROPER et hatyau red in
a suitable storage space. This neans that an undesi?eda?arggéggggﬁbg72005

profiles eernd vertically, and are structured identically.

£

[10] The{Base frame of the oversized frame has receptacles
at the tops of the corners, into which a respective twist lock
of the sliding carrier is inserted and secured. The oversized
frame mounted to the lifting apparatus in this manner is
positioned with the lower ends of the receiving profiles onto
the'upper ends of the flat profiles, and secured to them. The
receiving profiles are longer than the length by which the
machine part protrudes past the top of the flat, so adéquate
clearance remains between the machine part and the sliding
carrier.

[11] A disadvantage of this is that the oversized fraﬁe must
be assembled manually. Not only is this an extremely cost- and
labor-intensive process, but it is also potentially dangerous

 for the operating personnel.
[121 & furthef disadvantage is that the overgized frame
represents a separate component that must be stored in a

.suitable storage space. This means that an undesired large



storage capacity is required, on the one hand. On the other hand, it is a
difficult logistical consideration to keep an oversized franme ready to be
mounted to a |lifting apparatus at short notice. [131 Finally, the28/07/2005
oversized franme is very heavy. Transporting |oad carriers with an
oversi zed frame nounted to the lifting apparatus entails a considerable
expenditure of -energy. [14] It is the object of the invention to enbody a
lifting apparatus of the type nentioned at the outset to permt a
flexible, econom cal adaptation to |oad carriers of different designs.
[15] The obj*&¢ESS FERGHHY ifedasiimes f axt Uiks @fe dlagidn 1.0n Thiee depbadent
cl ai ns des%[ibe advant ageous enbodi nents and nodifications of the
i nvent i on. 18Pdg1 Tthd 8 i Gk igantite d doi stdamld anpes aderta tien ity dodépnan
serves in transporting a load carrier. It has a main frame and two sliding
carriers, E¥ERSéreghifdRlies readyedcabea nicomgesi do send fafidhepmire fEaMBL SO
as to be displaced in the longitudinal direction of the main frame. The
free | ong-8h@stenasiek-the sliding carriers are provided with receptacles
for coupling to the load carrier. Stilt |legs are pivotably seated on the
sliding cat#3kbrs. Fimesld st itlte |lagseciaredef pindt 28l véitp Wediyst 4 28/ 07/ 2005
Transporting load carriers with an oversized frame mounted to
the 1lifting apparatus entails a considerable expenditufe 6f
. energy.
[14] It is the object of the invention to embody a lifting
apparatus of the type mentioned at the outset to permit a
flexible, economical adaptation to load carriers of different
designsg.
[15] The object is accomplished by the features of claim 1.
The dependent claims describe advantageous embodiments and
modifications of the invention.
[16] The lifting device in accordance with the invention
serves in transporting a load carrier. It has a main frame and
two sliding carriers, each Qf which is seated at a long-side
end of the main frame so as to be displaced in the longitudinal
direction of the main frame. The free long-side ends of the
sliding carriers are provided with receptacles for coupling to

the load carrier. stilt legs are pivotably seated on the

sliding carriers. These stilt legs can be pivoted into a first



end position. In this end position, the receptacles in the sliding
carriers for coupling to a load carrier are exposed. The stilt |egs can be
pivoted into a second end position, in which they project beyond t2§é07/2005
undersides of the sliding carriers, so the |legs can be coupled to a | oad
carrier by receptacles provided at their free ends. [17] The lifting
device of the invention can transport |load carriers whose recesses are
accessible for coupling the receptacles of the sliding carriers to the top
sides of the load carriers, as well as |load carriers whose | oads extend
past the FRRPeEFFI@R: t o stldbs, enddpasétiter etbeeraotptacket| ¥n the
accessible for the receptacles of the sliding carriers of the Ilifting
appar at us. STHBInGCaEriRrs fee gampl tugatdyat headloadreseri ars ekpbbed.fir st
descri bed type. For receiving containers, the |ifting apparatus is guided
to the topfhg g ikt tlrgs espedie el vaoad almes , a Wédohdieesdi pbskegsnbeing in
the first end positions. [19] In these end positions, the | ongitudinal

axes of thhiddy itiheyt ggeojeref dahtind etienthdssentdaldy s ak] ehihg the

hori zontal | ongitudinal axes of the sliding carriers. In any -caSe, in the
first endcgesiieirens sd lthestlidds g b e RY ab Sudhd WWriler by
receptacles, particularly the twist |ocks, are 5 28/07/ 2005

receptacles provided at their free ends. ' -

[17] The lifting device of the invention can transport load

carriers whose recesses are accessible for coupling the
receptacles of the sliding carriers to the top sides of the
load carriers, as well as load carriers whdse loads extend past
the load-carrier top sides, and are therefore not directly
accessible for the receptacles of the sliding carriers of the
lifting apparatus.

[18] Containers are particularly the load carriers of the
first described type. For receiving containers, the lifting
.apparatus is guided to the top side of the respectiveu
céntainer, with the stilt legs being in the first end
positions.

[19] | In these end positionsz, the longitudinal axes of the
stilt legs preferably extend essentially parallel to the
horizontal longitudinal axes of the sliding carriers. In any

case, in the first end positions, the stilt legs are oriented

such that the receptacles, particularly the twist locks, are



exposed on the sliding carriers, and can be coupled and secured to the top
side of the container. [20] If, in contrast, the |[ifting apparatus is
intended to transport a flat whose base is carrying a machi ne par 2869742985
| i ke that protrudes past the top side of the flat, the stilt |egs on the
lifting apparatus are pivoted into their second end position,, and
preferably project vertically fromthe underside of the sliding carrier.
[21] The stilt legs are then positioned on and secured to the top sides of
the flat profiles, after which the flat can be raised with the lifting
appar at us.SHPESednian gihtots Hglimg carrieors t rndt¢an begeoupled fand edecured
automatically with suitable drives, and requires no manual intervention.
The stilt Hedheat®mlsisle oipltde adraitnienal |y, w thout any personnel

i nvol venent . [ 23] The | ower ends of the stilt. legs are preferably each
provi ded Wi208 a tW stihockntwhéth thes@ifinhg apperatiiendk inbeeded: thy a
drive of the lifting apparatus in order to secure the twist |ock of the-
stilt | egtransgpeetess fadktt hbdseathasearird efarfy?2idlg i) meidHiGep I@arts eparihe
drives can be provided for this- in the lifting apparatus. Further drives
can al so' bekpr bhategrotaudds paag the cemeriauiceshd Fase arhdgrafarabl y
mounted to 6 28/ 07/ 2005
legs on the lifting apparatus are pivoted into their second end
position, and preferably project vertically from the underside
of the sliding carrier.
[21] The stilt legs are then positioned on and secured to
the top sides of the flat profiles, after which the flat can be
raised with the lifting apparatus.
[22] The pivoting movement of the stilt legs is effected
automatically with suitable drives, and requires no manual
intervention. The stilt legs are also coupled automatically,
without any personnel involvement.
[23] The lower ends of the stilt legs are preferably each
provided with a twist lock, which is set into a rotational
movement by a drive of the lifting apparatus in order to secure
the twist lock of the stilt leg in a recess of the load
carrier.
[24]  In principle, separate drives can be provided for this

in the lifting apparatus. -Further drives can also be provided

for driving the corner guides; these are preferably mounted to



the | ower ends of the stilt legs, and serve in positioning the |egs. [25]
As an alternative, the corner guides can be permanently connected to the
respective stilt legs. [261 In.a preferred enbodi nent of the invent8dn7/ 2096
pivotable stilt |egs are each associated with a twist lock on the sliding
carrier. [27] The association is determ ned such that, in the first

pi voting positions, the twi st | ocks are decoupled fromtheir associated
stilt legs. For coupling the lifting apparatus to a  container, for

exanple, the twi st |ocks are secured to receptacles on the container,

t hereby bebR§ e¥erneBda ofothei shaltnbessentndyseriveesn pesitinntihg tdeond
end. positions, each stilt leg is coupled to the associated tw st | ock of
the slidind®%arrier such that the rotational novenent of the twist |ock of
the sliding carrier is transmtted to the twist |lock of the stilt |leg. For
this pur pog%i?] a mécham cditcomapliivey dée cerrsprombidiad cashiteh pessannel |y
conprises a carrier claw and a drive rod. In the second end position of a
stilt |eg,comeeciedittr thawespeoupredstibtthegassoci ated tw st | ock of the
sliding carrier such that the carrier clawrotates with the |ock. The

drive rod t3@n t fansnpirefetreetokbabodiglentOvdNehle Qhviehe ioay, ! itdle Cl aw to
the 7 28/07/2005
.pivotable stilt legs are each associated with a twist lock on
the slidiﬁg carrier.
[27] The associatién is determined such that, in the first
pivoting positions, the twist locks are decoupled from their.
associated stilt legs. For coupling the lifting apparatus to a
container, for example, the twist locks are secured to
receptacles on the container, thereby being set into a
rotational movement by drives.
[28] In the second end positions, each stilt leg is coupled
to the associated twist lock of the sliding carrier such that
the rotational movement of the twist lock of the gliding
carrier is transmitted to the twist lock of the stilt leg. For
this purpose, a mechanical coupling device is provided, which
egsentially comprises a carrier claw and a drive r6d1 In the
second end position of a stilt leg, the carrier claw is coupled
to the associated twist lock of the sliding carrier such that

the carrier claw rotates with the lock. The drive rod then

transmits the rotational movement of the carrier claw to the



twi st Tock of the respective stilt leg. Hence, no additional drives are
necessary for actuating the twst |locks of the stilt legs. . [29] The
stilt legs nmounted to the lifting apparatus weigh far less than 28/07/2005
conventional oversized franes, because the base franme is ontted
altogether in the lifting apparatus of the invention. [301 Because the
stilt legs, when in their first end positions, do not prevent the lifting
apparatus frombeing coupled to |load carriers by nmeans of receptacles on
the sliding carrier, the stilt |egs need not be detached fromthe lifting
appar at us F¥Wishekeckagbsthaheespectivatsthbt stegt | Bgaceemapnadgékiemendt | y
nmounted to the |ifting apparatus elimnates the cost of storing the stilt

| egs and tdpispdrateredessany ther dcfuannqppae atwsst [ Bad¢kdhefi nenkicdrld s

described in detail belowin conjunction with the drawi ngs.. Shown are in:
[ 323 Figurleds. a plan view of an exenplary enbodinent of the lifting
apparatus according to the invention, with stilt legs in the first end
posi tions;[49931 Frgaret2ltalegdempuavedl tbhehki lkifRg ngbpapatat usAGROIgH Ng
to Figure 1; 8 28/07/2005 [34] Figure 3: a schematic representation of the
lifting far less than conventional oversized frames, because the base
frame is omitted altogether in the lifting apparatus of the
invention.
[30] Because the stilt legs, when in their first end
positions, do not prevent the lifting apparatus from being
coupled to load carriers by means of receptacles on the sliding
carrier, the stilt legs need nﬁt be detached from the lifting
apparatus in these cases. The fact that the stilt legs remain
permanently mounted to the lifting apparatus eliminates the
cost of storing the stilt legs and transporting them to the
lifting apparatus.
[31] The invention is described in detail helow in
conjunction with the drawings. Shown are in:
[32] Figure 1: a plan view of an exemplary embodiment of
the lifting apparatus according to the invention, with
stilt legs in the first end positions;

{33] Figure 2: a side view of the lifting apparatus

according to Figure 1;



apparatus according to Figures 1 and 2, with the stilt |egs being in their
second end positions for coupling to a load carrier; [35] -Figure 4: a

| ongi tudi nal section through a stilt leg; and [36] Figure 5. a 28/07/2005
cross-section. through the stilt leg according to Figure 4, along the |line
represented by A. [37] Figure 1 illustrates an enbodinment of a lifting
apparatus 1 for transporting a load carrier, not shown. [38] The lifting
apparatus | has a main frame 2, in which two sliding carriers 3 are
guided. The nmain frane 2 conprises steel, and has an essentially

par al | el ep[3eld ouFdgugentour. aCpehémgsici neprebhenhathensbifdihg taftiers 3
are inserted, are provided at the |long-side ends of the main frame 2. The
sliding carriers 8ppagafluspesedrsidnas tico Fieudiespliacad i thiech |«ngidwdi nal
direction of the main frane 2, ending at opposite |ong-side ends of the
main frame 2. [39]edbebelindi ig cheiresecdndorpid PR StERIns HAS cdiglersg or
carbon-fiber conposite materials, and are virtually identical in design.
Each sliding carrtera3lbag& twerheans 4, which extend in the |ongitudinal

direction of the carrier. The beans 9 28/ 07/2005 4 extend parallel to one
anot her wi[a@Is)spacFigurand:haves @ongitudinal section through a stilt leg;
and |
[36] Figure 5: a cross-gection through the stilt leg
according to Figure 4, along the line represented by A.
[37] Figure 1 illustrates an embodiment of a lifting
apparétus 1 for transporting a load carrier, not shown.
[38] 'The lifting apparatus 1 has a main frame 2, in which
two sliding carriers 3 are guidéd. The main frame 2 comprises
steel, and has an essentially parallelepiped outer contour.
Openings, into which the sliding carriers 3 are inserted, are
provided at the long-side ends of the main frame 2. The
sliding carriers 3 are disposed so as to be displaced in the
longitudinal direction of the main frame 2, ending at opposite
long-side ends of the main frame 2.
[39] The sliding carriers 3 comprise steel, glass fibers or
carbon-fiber compqsite materials, and are virtually identical
in design. Each sliding carrier 3 has two beams 4, which

extend in the longitudinal direction of the carrier. The beams



rectangul ar cross-section, [40] As can be seen fromFigure 2, the heights
of the beans 4 essentially correspond to the height of th [41] e main. A
frame 2. A connecting rod 5, which is |ikewi se a conponent of th&8/07/2005
respective sliding carrier 3, extends between and parallel to the beans 4.
[42] As can be seen fromFigure |, the beans 4 of the first sliding
carrier 3 are laterally offset relative the second sliding carrier 3, so

t he beans can slide past one another inside the nmain frame 2. Drives,-not
provi ded for executing shown, are the sliding novenents of the sliding

carriers 3. 4[4‘-‘3<]té%d1ﬁg?d Eilegacle 6 is disposed at each of the slidi ngff[ﬁg

| ong-side end g car tUﬂadnﬁﬂghégﬁggitfﬁ%connepting rod
sliding cartkggapg3qare all guided to the ead t e¥RAGng Thend apgid udi na
axi s of the.heaa Hléég 6TO&st-Isedtapgi t udi nal axi s of extends transversely

t he correspp@gjng Z#Jding carrier 3- Receptacles for coupling to a | oad
carri the ends of &% preodedar @toy, Figure 2
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the head piece 6, and protrude laterally sliding carrier 3.past the 10

28/ 07/ 2005 [441 The receptacles are fornmed by a twist lock 7. Atwist |ock
7 of this type is disposed in a housing elenment 8 at each end of @slieatkoos

pi ece 6. [451 Corner guides 9 are provided as further receptacles on the
head piece 6. Each corner guide 9 is associated with a tw st lock 7. [46]
The twi st locks 7 and the corner guides 9 disposed on the head pieces 6
serve in coupling load carriers that are designed to allow the receptacles
to be positioned on the top side of the |load carrier. These |oad carriers
are particylarly fornmed by containers. The lifting device 1 is placed,
with the #?Li ng 1% rieGePRclat aahdamieditie aftwirt dontiai her .A Theist
corner guigdes 9 serve in Eosit[oning the lifting apparatus 1 such that the
twi st | ocksCFXe%t@hdthaotyreeisedisposhd tupa bousing ehemennt & ner eabhe

twi st locks 7 are driven by drives, thereby being set into a rotational

novenent A feked headheiegeceptacl es. Afterward, the lifting apparatus |
can lift and transport the container. [47] Wth the lifting apparatus 1

accordi ng 4Pk he Copvent goddelsodd acar prend deal by FortoRdS rdiipteaxdien dast

the top side of the load carrier can also be transported w thout

separ at e, Hditdashaligee t6, Smdh asonver shzide f9 a®Sassociated with a
twist lock 7.
[46] The twist locks 7 and the corner guides 9 disposed on
the head pieces 6 serve in coupling load carriers that are
designed to allow the receptacles to be positioned on the top
side of the load carrier. These load carriers are parficularly
formed by containersi The lifting device 1 is placed, with the
sliding carriers 3, onto the top side of the container. The
corner guides 9 serve in positioning the lifting apparatus 1
such that the twist locks 7 extend into recesses on the cop
side of the container. fhe twist locks 7 are driven by-drives,
thereby being set into a rotational movemenﬁ and fixed in the
receptacles. Afterward, the lifting apparatus 1 can lift and

| transport the container.

[47] With the lifting apparatus 1 according to the
invention, load carriers carrying loads that extend past the

top side of the load carrier can also be transported without

separate, additional parts, such as oversized frames.

11



11 28/ 07/ 2005 [481 For this purpose, stilt legs 10 are seated to pivot on
the sliding carriers 3. As can be seen fromFigures 1 and 2, a stilt leg

10 is disposed at each long-side end of the head pieces 6. A stilt 2B&g7/2005
is directly associated with each twi st lock 7 on a respective sliding
carrier 3. [491 The stilt legs 10 are identical in construction. Each

stilt leg 10 is seated to pivot about a horizontal axis; a drive is

provi ded for executing the pivoting novenent. The drive adjoins the upper
end of the stilt leg 10, and is disposed in the pivoting axis. The drive

can be forned by a hydraulic drive In the present exanple, the drive
ric_,not or 50] Twi st |locks 12 and corner guides 13

conpri ses [%%]eleqﬁ [
are provide %%e%ﬁ%ﬁﬂ%ﬂ???ﬁecoﬁ%%iﬁglﬁﬁsaJQo@uecaeated tat piet ater
| egs 10; the corner guides are preferably identical in

ends of thﬁ 2
design to the f &gﬁpﬁcFQErbﬁthé -s| P@i sgncer iseen £on] Flilyukhes st idnd | 2gsa
en a first and a second end position by an angle a, the

10 can plvoh EE
PhytFn g9rafigts @ispesedaas eacd. lbngkhedaremﬂﬂbﬁnﬁﬂﬁﬂﬁhadhe

angl e' a be
angle a = 100. [52] Figures 1 and 2 show the stilt legs 10 in their first

end p05|t|Bﬁgceﬁa€h hifkileglag 4t éaddieesehyi akkycparald elitH edde
sliding carrlers 3; the longitudinal axes of the stilt
twist lock 7 on a respective sliding carrier 3.

[49] The stilt legs 10 aré identical in construction. Each

stilt leg 10 is seated to pivot about é horizontal axié; a
drive is provided for executing the pivoting movement. The
drive adjoins the upper end of the stilt leg 10, énd is
~disposed in the pivoting axis. The drive can be-formed by a
hydraulic drive. In the present example, the drive comprises
an electric motor 11.

{50} Twist locks 12 and corner guideé)13 are provided, as
receptacles for couplihg to a load carrier, at the lower ends
of the stilt legs 10; tﬁe corner guides are preferably
identical in design to the receptacles on the sliding carriers
3.

[51] The stilt legs 10 can pivot between a first and a
second end position by an angle o, the angle « being in a range
of 90° = & = 100°. In the bresent example, the angle o = 100°.
[52}  Figures 1 and 2 show the stilt legs 10 in their first
end positions. Each stilt leg 10 extends essentially parallel

- to the sliding carriers 3; the longitudinal axes of the stilt

12



12 28/ 07/2005 | egs 10 extend at an angle of about 100 relative to the

hori zontal. [53] In the first end positions, the stilt legs 10 are '

di sposed such that the undersides of the sliding carriers 3, and 28/07/2005
especially the receptacl es di sposed on themfor coupling to a container,

are exposed. [54] Figure 3 shows the stilt legs 10 in their second end
positions. In this case, the stilt legs 10 extend vertically, and project

at a right angle fromthe undersides of the sliding carriers 3. [55]
Coupling to a load carrier is effected when the receptacles of the stilt
|l egs 10 are in'the second end positions; in Figure 3, the carrier is
represented as a flat 14. [56] The flat 14 has a base 15 with a | evel
support shfPECE0 grBerdr att amg@ngrl ec ods fbowdt ile. redmettiiorardre thée flat 14
has four identical profiles 16, which are disposed at the corners of the

base 15 ah@régeahdlupward at a right angle fromthe support surface. [57]
The |l oad to be transported is an oversi zed machi ne part 17 di sposed on the

support slbPBhce dmd tveotfriuhthgepdgtosieionpperthedgesl of 1éhe pookkkes 16.

Thus, it is not possible to 13
. disposed such that the undersides of the sliding carriers 3,

and especially the receptacles disposed on them for coupling to
a container, are exposed.

[54] Figure 3 shows.the stilt legs 10 in their second end
positions. In this case, the stilt legs 10 extend vertically,
and project at a right angle from the undersides of the sliding
carriers 3.

[55] Coupling to a load carrier is effected when the
receptacles of the étilt legs 10 are in the second end
‘positions; in Figure 3, the carrier is represented as a flat
14.

[56] The flat 14 has a base 15 with a level support surface
and a rectangular cross-section. Furthermore, the flat 14 has
four identical profiles 16, which are disposed at the corners
of the base 15 and extend upward at a right angle from the
support surface.

[571 The load to be transported is an oversized machine part
17 disposed on the support surface and protruding past the

upper edges of the profiles 16. Thus, it is not possible to
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28/ 07/ 2005 position the sliding carriers 3 of the lifting apparatus 1
directly onto the profiles 16 of the flat 14. [581 Therefore, for coupling
the lifting apparatus 1, the stilt legs 10 located in the second &8407/2005
positions are placed onto the profiles 16. The corner guides 13 serve in
positioning the stilt legs 10. Wen the stilt legs 10 are positioned, the
tw st |locks 12 disposed on their undersides extend into recesses of the
profiles 16, not shown. Rotating the twi st |ocks 12 secures the locks in
the recesses. The |ifting apparatus 1 can therefore lift and transport the
flat 14. (591 In principle, the corner guides 13 and the twi st |ocks 12
of the stilt |egs 10 can be driven separately, so the corner guides 13 can
be pi vot edPREd EHPN R Héing sarrbeks 312ofanhdelifbingnapparaduat Lona
movenment. [60] Figures 4 and 5 illustrate an enbodi nent of a stilt leg 10,
i n whi ch rdleepakhatentdy e Breof blegets fof thestlateteptacles. The stilt
|l eg 10 has a housing 18 in the formof a hollow profile. The housing 18,
and preferbifly fuflhheeforenpdmentoupfl inke taki 1t fitdagl @pparatmeda ,ofckst eel ,
glass fiber or a carbon-fiber conposite material. [613 The corner guide 13
of the stidtiltedel® i19 riapaded omiectsebdnl tded hossi igodsS. attd phecedaesent
case, the corner 14

onto the profiles 16. The corner guides 13 serve in

positioning the stilt legs 10. When the stilt legs 10 are

positioned, the twist locks 12 disposed on their undersides

extend 'into recesses of the profiles 16, not shown. Rotating

the twist locks 12 secures the locks in the recesses. The

lifting apparatus 1 can therefore lift and transport the flat

i4.

[59] In principle, the corner guides 13 and the twist locks
12 of the stilt legs 10 can be driven separately, so the corner
guides 13 can be pivoted suitably and the twist locks 12 can be
set into a rotational movement.

[60] Figures 4 and 5 illustrate an embodiment of a stilt leg
10, in which no separate drive is provided for theée
receptacles. The stilt leg 10 has a housing 18 in the form of
a hollow profile. The housing 18, and preferably further
components of the stilt leg 10, are made of steel, glass fiber
or a carbon-fiber composite material.

[61] The corner guide 13 of the stilt leg 10 is rigidly

connected to the housing 18. In the present case, the corner
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28/ 07/ 2005 guide 13 is fixedly screwed to the housing 18. In principle, a
plurality of corner guides 13 can also be ‘'secured to the stil't |eg 10. :

[ G] Figure 4 shows the stilt leg 10 in its second end position. |28/0h{2p05
second end position, the longitudinal axis of the housing 18 of the stilt
|l eg 10 extends vertically. A horizontal pivoting arm 19 adjoins the top
side 18a of the housing 18. The electric notor 11 is housed in this
pivoting arm19; the longitudinal axis of the electric nmotor 11 coincides
with the pivoting axis about which the pivoting novenent is effected. [G33
The pivoting arm 19 has a strut 19a in the formof a sheet-steel

conponent. The strut is secured to the upper end of the housing 18, and

t hus hol dgWise Heudisnd iredht sa@nacklte the thmuginotithg ammgingsalen a
sheet-steel corner plate 20, which is secured to a pivoting part 21 that
rot at es wibtliredd tpi wét ioegrermaoid deiss 13f wrarherl §fd sted deoriirtesd Housimg 48118
securing part 22 that functions as a stop to limt the pivoting novenent
is disposé&g a0.the upper end of the sheet-steel corner plate 20. [651 The
upper portion of the housing 18 of the stilt leg 10 forns an adapter head,
whi ch ser\Véglin couplreg tdieows ithe l@giltlOlé® 1heinWse keeknd endthe head

prece 6. ;gsition. In this second end position, the longitudinal axié
of the housing 18 of the stilt leg 10 extends vertically. A
horizontal pivoting arm 19 adjoins the top side 18a of the
housing 18. The electric motor 1i is housed in this pivoting
arm 19; the longitudinal axis of the electric motor 11
coincides with the pivoting axis about which the pivoting
movement is effected.

f63] The pivoting arm 19 has a strut 19a in the férm‘of a
‘sheet-steel component. The strut is secured to the upper end
of the housing 18, and thus holds the housing 18 more securely
to the pivoting arm 19.

(64] A sheet-steel corner plate 20, which is secured to a
pivoting part 21 that rbtates with the pivoting arm 19, is
further fixed to the housing 18. A securing part 22 that
functions as a stop to limit the pivoting wmovement is disposed
at the upper end of the sheet-steel corner plate 20.

[65]’ The upper portion of the housing 18 of the stilt leg 10

forms an adapter head, which serves in coupling the stilt leg

10 to the twist lock 7 on the head piece 6.
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26/ 07/ 2005 [661 The front .end of the twist lock 7, whose longitudinal axis
extends vertically, projects through-a bore 8a in the housing floor 8b of -
the housing el ement 8 on the head piece 6. In the second end posi t 280542005
the stilt leg 10, the top side 18a of the housing 18 rests on the housing
floor 8b of the housing elenent 8; the top side 18a of the housing 18 is
provided with a bore 18b that is aligned with the bore 8a of the housing
floor 8b. (67) A guide 23 adjoins the top side 18a of the housing 18, and
is rigidly connected to the housing 18 of the stilt leg 10. [681 The

qui de, 23 has a central bore 24, which has a circular cross-section. A
recess 25 is provided in the upper region of the side of the guide 23 that
f aces awayl&&lom t Ehe E&rentréendnofothel twilksd dicatkh 7of whioser doewri t28limal

adapted to the dinmensions of the twist |ock 7 projecting past the upper

end of thexgu dectZhdandrantticailey by Pdet § 6rduglara i lsorel dav 26 phej ect s
past the-lower end of the guide 23 and into the bore 24. The carrier claw
26 is seahedision tflecappér cchdhef Houling ¢Dsnédt &nsh itchpehaadepieye 6.
connected thereto. The drive rod 27 is guided in a guide tube 28. The
twist |ockIh2ehk theosid khd eoslt ipmjeLting et they 1owethendopf stibe

housing 18 adjoins the |ower end of the drive rod 27 extending in the
| ongi t udi ngk @ifr egki BBuLfnghe shewsitiy oir &he housing floor 8b of the
housing element 8; the top side 18a of the housing 18 is
provided with a bore 18b that is aligned with the bore 8a of
the housing floor 8b.
[67]. A guide 23 adjoins the top side 18a of the housing 18,
and is rigidly connected to the housing 18 of the stilt leg 10.
[68] The guide 23 has a central bore 24, which has a
- circular cross-section. A recess 25 is provided in the upper
regidn of the side of the guide 23 that faces away from the
electric motor 11. The width of the recess 25 is adapted to
_the dimensions of the twist lock 7 projecting past the upper
-end of the guide 23 and into the bore 24.
7[69] A carrier claw 26 projects past the lower end of the
.guide 23 and inté the bore 24. The carrier claw 26 is seated
on the upper end of a drive rod 27, and is permanently
' connected thereto. Thé drive rod 27 ig quided in a guide tube
28. The twist lock 12 of the stilt leg 10 projecting past the
lower end of the housing 18 adjoins the lower end of the drive

rod 27 extending in the longitudinal direction of the housing

1e



28/ 07/ 2005 18. The longitudinal axis of the twist |lock 12 of the stilt |eg
10 extends coaxially to the longitudinal axis of the drive ftod 27 rigidly -
connected to the | ock. Mireover, in the second end position of th&85§7/2005
leg 10, the drive rod 27 extends coaxially to the |ongitudinal axis of the
twist lock 7 on the head piece 6. [70] The carrier claw 26 has a
rotationally symmetrical base 29, and a guide el enent 30 that protrudes
fromthe top side of the base. The upper portion of the base, and the
gui de elenent 30, extend into the bore 24 of the guide 23. The dianeter of
the base 29 is adapted to the inner diameter of the guide 23, so the
j acket surface of the base rests tightly against the inner wall of the
gui de 23. 1¥he dbheedopadkedivadf acd =ofofl tide guiice dloekent HF also gteistts
against the inner wall of the guide 23. [71] The base 29 has a central
bore 31, lagwhPckxthedappeaxieddyofcd hhedliongitadidileskdrds e [ch] dAicap 32
that rests against the top side of the base 29 adjoins the upper end of
t he driveredd227rigindipecendepeasid icon thef 1bhg . st Mbireb@er] 0 ighewa isador@lr €
4, the top side of the cap 32 rests against the | ower edge of the tw st
lock 7. [¢3} pbeichonief chawsfblhaseg cent eak Aec9ssrbhab7 exragapted to
t he-outer contour of the twist lock 7. Hence, the 17

coaxially to the longitudinal axis of the twist lock 7 on the

head piece 6.

[70]  The carrier claw 26 has a rotationally symmetrical base
29, and a guide element 30 that protrudes from the top side of
the base. The upper portion of the base, and the guide element
30,‘extend into the bore 24 of the guide 23. The diameter of
the base 29 is adapted to the inner diameter of the guide 23,
so the jacket surface of the base rests tightly against the
inner wall of the guide 23. The outer jacket surface of the
guide element 30 also rests against the inner wall of the guide
23,

[71} The base 29 has a central bore 31; in which the upper
end of the drive rod 27 extends. |

[72] A cap 32 that rests against the top side of the base 29
adjoins the upper end of the drive rod 27. 1In the end position
of the stilt leg 10 shown in Figure 4, the top side of the cap
32 rests against the lower.edge of the twist lock 7.

{73] The carrier claw 26 has a central recess that is

adapted to the outer contour of the twist lock 7. Hence, the
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28/ 07/ 2005 i nsi de of the carrier claw 26 rests tightly against a segnent
of the twist lock 7 in the second end position of the stilt leg 10. As can
be seen in Figure 5, the carrier claw 26 has a |ateral recess 33, 28h9tt2008

adapted to the recess 25 of the guide 23. (741 A spring 34 prestresses the
carrier claw 26. The spring force acting in the |ongitudinal direction of
the drive rod 27 presses the carrier claw 26, with a prestress, against
the drive rod 27. [751 A spring 341 is provided between the carrier claw 26
and the cap 32. J761 The carrier claw 26 surrounds the twi st lock 7 of the
head piece 6 on three sides. This coupling causes the carrier claw 26 to
rotate when the twist lock 7 rotates about its Iongitudinal axis. The
drive rod IBEideshithe tderrictatdlonal 26 nmassreritiglft hihegatnstera cdaynd@b t o
the twist lock 12 at the lower end of the stilt leg 10. (771- The carrier
claw 26 amf tthe dnvided rlebkR7 therdoreedoardnersl gt defites tdailc leg
transmts the rotational novenent of the tw st lock 7 of the sliding
carrier 310 ths tosirstd edenlZmofFidihe H, Ithd eg il avhen dvhexd athd s | ocat ed
inits second end. position. Here, the spring 34 reliably assures the
coupl i ng dfatlke$al8i@¢e268083, which is adapted to the recess 25 of the
guide 23.
[74] A gpring 34 prestresses the carrier claw 26. The
spring force acting in the longitudinal direction of the drive
rod 27 presses the carrier claw 26, with a prestress, against
the drive rod 27.
[75] A spring 34’ is provided between the carrier claw 26
and the cap 32.
[76] The carrier claw 26 surrounds the twist lock 7 of the
head piece 6 on three sides. This coupling causes the carrier
claw 26 to rotate when the twist lock 7 rotates about its
longitudinal axis. The drive rod 27 transmits the rotational
movement of the carrier claw 26 to the twist lock 12 at the
lower end of the stilt leg 10.
{771} The carrier claw 26 and the drive rod 27 therefore form
~a coupling device that transmits the rotational movement of the
twist lock 7 of the sliding carrier 3 to the twist lock 12 of
the stilt leg 10 when the leg is located in its second end

position. Here, the spring 34 reliably assures the coupling of

is



t he coupling device to the twst lock 7 of the sliding carrier 3. [781 The
coupling device is automatically coupled to the tw st lock 7 of the- :
sliding carrier 3 when the stilt leg 10 pivots into the second 28/07/2005
end. position. The arrangenent and the geonetric enbodi nent of the carrier
claw 26 allow it to be guided to the twist lock 7 during the pivoting
novenment of the stilt leg 10. The recess 33 on the carrier claw 26, and
the recess 25 on the. guide 23, prevent the carrier claw 26 from tilting
at the twist lock 7. [79] Likew se, when the stilt leg 10 pivots into the
first pivot position, the carrier claw 26 is automatically released from
the twist lock 7 without tilting. 19 28/ 07/ 2005 LI ST OF REFERENCE
CHARACTERSt e ) coupling depacatus tii@)twhsn Loake7(3F Shededgdearr icenr ik
Beans (5) Connecting rod (6) Head piece (7) Twist |ock on head piece (8)
Housi ng el®&nent (8a) Bore

[78] The coupling device is automatically coupled to the

twist lock 7 of the sliding carrier 3 when the stilt leg 10

pivots into the second end. position. The arrangément and the

geometric embodiment of the carrier claw 26 allow it to be

guided to the twist lock 7 during the pivéting movemenﬁ of the

stilt leg 10. The recess 33 on the carrier claw 26, and the

recess 25 on the guide 23, prevent the carrier claw 26 from

tilting at the twist lock 7.

[79] Likewige, when the stilt leg 10 pivots into the first

pivot position, the carrier claw 26 is automatically released

from the twist lock 7 without tilting.
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(8b) Housing floor (9) Corner guides on-head piece (10) Stilt

Electric notor (12) Twi st lock on stilt
(16) Profiles (17) Machine part (18) H8487MPOS

|l egs (14) Flat (15) Base
(18a)" (1 8b) (19) (19a) (20) (21)
(28) (29)
LIST OF REFERENCE CHARACTERS
(1) Lifting apparatus
(2) Main frame
(3) 8liding carrier
{4) Beams
{5) Connecting rod
(6) Head piece
(7) Twist lock on head piece
{8) Housing element
(8a) Bore
(8b) Housing floor
{9) Corner guides on head piece
{10) sStilt legs
(11) Electric motor
(12} Twist lock on stilt legs
(13) Corner guides on stilt legs
(14) Flat
(15) Base
{16) Profiles
(17) Machine part
(18)'Housing

| egs (11)
l'egs (13) Corner guides on stilt

(22) (23) (24) (25 (2 O (27

{18a) Top. of housing
(18b) Bore

(19} Pivoting arm
(19a) Strut

(20) Sheet;éteel corner plate
(21) Pivoting bart
(22) Securing element
(23) Guide

(24) Bore

(25) Recess

(26) Carrier claw
(27) Drive rod

.(28) Guide tube

(29) Base

(30) Guide element
(31) Bore

(32) Cap

(33) Recess

(34) Spring

(347) Spring

20



(32) (33) .(34) (341) 20 Top.of housing Bore Pivoting arm

(30). (31) _ (
Strut Sheet-steel corner plate Pivoting part Securing elenment . CGuide Bore
Recess. carrier claw Drive rod Guide tube Base Guide el enent B3BEOTHIOS
Recess

CLAIMS

1. A lifting apparatus for transporting a load carrier,
having a main frame and two sliding carriers, with a sliding
carrier being seated so as teo be displaced in the longitudinal

direction of the main frame, ending at each long-side end of

the main frame, and with the sliding carriers being provided at

their free long-side ends with receptacles for coupling to the
load carrier, characterized in that stilt legs (10) are seated
to pivot on the sliding carriers (3), each being able to pivot

into a first end position, in which the receptacles on the

sliding carriers (3) for coupling to a load carrier are

exposed, the stilt legs (10) also being able to pivot into a
second end position, in which they project from the undersides
of the sliding carriers (3), so the stilt legs {(10) can be

coupled to a load carrier by receptacles provided at their free

ends.

2. The lifting apparatus according to claim 1,

characterized in that four identical stilt legs (10) are seated

to pivot at the free long-side ends of the sliding carriers

(3).
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Spring  Spring 28/ 07/2005 CLAIMS 1. A lifting apparatus for transporting a
| oad carrier,  having a nmain frame and two sliding carriers, with a sliding
carrier being seated so as to be displaced in the |ongitudinal di P8R7/3905
of the main frane, ending at each |ong-side end of the main frane, and
with the sliding carriers being provided at their free long-side ends with
receptacles for coupling to the |oad carrier, characterized in that stilt
|l egs (10) are seated to pivot on the sliding carriers (3), each being able
to pivot into a first end position, in which the receptacles on the
sliding carriers (3) for coupling to a load carrier are exposed, the stilt
|l egs (10) also being able to pivot into a second end position, in which

t hey project framthEhentefsidgsapphrbhesshodongingrtoetsald)2,so the stilt
| egs (10) can be <coupled to a |oad carrier by receptacles provided at
their freechendsteRizddeihithangaapppaatts actesdiagpteveliadntdr
characterized in that four identical stilt legs (10) are seated to pivot

at the freextounging dehenstbvetitdemsvedbng 6Rr&i&hsst{BY 184 28697/ 2005

4. The lifting apparatus according to claim 3,
characterized in that the drive lies in the pivoting axis of

the respective stilt leg (10).

5. The lifting apparatus according to claim 3 or 4,
characterized in that the drive is embodied as a hydraulic

drive or an electric motor (11}.

6. The lifting apparatus according to one of claims 1
through 5, characterized in that the longitudinal axes of the
stilt legs (10) extend essentially parallel to the horizontal
longitudinal axes of the sliding carriers (3) when the legs are

in their first end positions.

7. The lifting apparatus according to one of claims 1
through 6, characterized in that the longitudinal axes of the
stilt legs (10) extend vertically in their second end

positions.
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3. The'lifting apparatus according to claim2, <characterized in that a
separate drive is provided for executing the pivoting novenent of each
stilt lLeg (10). 4. The lifting apparatus according to claim 3, 28/07/2005
characterized in that the drive lies in the pivoting axis of the
respective stilt leg (10). 5. The lifting apparatus according to claim3 or
4, characterized in that the drive is enbodied as a hydraulic drive or an
electric motor (11). 6. The lifting apparatus according to one of clains 1
through 5, characterized in that the |ongitudinal axes of the stilt |egs
(10) extend essentially parallel to the horizontal |ongitudinal axes of
the sliding carriers (3) when the legs are- in their first rend positions.

7. The lifti ng_apparcawsmmmghﬁ%)&@a@r@ &tcoraing to bAeOBEhcBaims 1
characterized in that the |ongitudinal axes of the stilt legs (10) extend

vertical | yehsoddiei, W&@é@l%'iﬁ%ﬁatz*@hg%gfigoﬂégg (1b¢ kbhtbAgotr

appar at us accordlng to one of clains 1 through 7, characterized in that

the stilt g %(&%Oéow REMOt cHY Sty P@gi%@lﬁnm Lhe,A88! §£09Bei DYy 2 a

range of 9 S a ‘9. The Tifting apparat accordlng to one of clains
1 100°.

9. The lifting apparatus according to one of claims 1
through 8, characterized in that a head piece'(G) is pfovided
at each free long-side end of the sliding carrier (3), the
longitudinal axis of the head piece extending'transversely to
the longitudinal axis of the sliding carriers (3), and a stilt
leg (10) is disposed at the long-side ends of the head pieces

(6) that project laterally beyond the sliding carriers (3).

10. The lifting apparatus according to one of claims 1
through 9, characterized in that a rotating twist lock (12) is
provided as a receptacle at each free end of the stilt legs

(10) .

11. The lifting apparatus according to claim 10,
characterized in that driven, rotating twist locks (7) are
provided as receptacles on the sliding carriers (3}, with a

:twist lock (7) having an associated stilt leg (10), so in the

second end position of the leg, a coupling device transmits the
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t hrough 8, characterized in that a head piece (6) is provided at each free

| ong-side end of the sliding carrier {3), the longitudinal axis-of the :
head pi.ece extending transversely to the longitudinal axis of the28/Pd{2P5
carriers (3), and a stilt Ileg (10) is disposed at the |ong-side ends of
the head pieces (6) that project laterally beyond the sliding carriers
(3). 10. The lifting apparatus according to one of clains 1 through 9,
characterized in that a rotating twist lock (12) provided as a receptacle
at each free end of the stilt legs. (10) . is 11. The lifting apparatus
according to claim 10, characterized in that driven, rotating tw st |ocks
(7) are provided as receptacles on the sliding carriers (3), with a tw st
lock (7) huetagianaidsmoveatad sfi ht thegt(1Qkk 97)i id hte $e6QRd 103k (12)
position of the leg, a coupling device transmts the 23 28/07/ 2005

rot ati onal ofrovlesreassotiacedi stileckeg7)1b9 . .the twist lock (12) of the
associated stilt leg (10). 12. The li1fting apparatus according to claim 11,
. characterized in that the coupling device has a carrier claw (26) and a
drive rod (27) that is connected to the claw and extends in the

Longi tudinal dizpctimie of i ec5id | dpbaBakdl) ackBraihg 26°8R4iANG10OSI tion of

the stilt leg (10), the carrier claw
characterized in that the coupling device has a carrier claw
(26) and a drive rod (27) that is connected to the claw and
extends in the longitudinal direction.of a stilt leg (10}; in
the second end position of the stilt leg (10), the carrier claw
(26) is coupled to the respective associated twist lock (7) of
the sliding carrier (3) such that the carrier claw (26) rotates
with the twist lock, and the drive rod -(27) transmits the

rotation of the carrier claw (26) to the twist lock {12) of the

stilt leg (10).

13. The lifting apparatus according to claim 12,
characterized in that the twist lock (12) of a stilt leg (10)

adjoins the lower end of the drive rod {(27) éoaxially to the

rod.

14. The lifting apparatus according to claim 12 or 13,
characterized in that, in the second end position of a stilt
leg (10), its drive rod (27) is disposed so as to be coaxial to

the associated twist lock (7) of the sliding carrier (3).
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(26) is coupled to the respective associated twist lock (7) of the sliding
carrier (3) such that the carrier claw (26) rotates wth the tw st |ock, :
and the drive rod (27) transmits the rotation of the carrier claw2f26)/3095
the twist lock (12) of the stilt leg (10). 13. The |ifting apparatus
according to claim12, .characterized in that the twist lock (12) of a
stilt leg (10) adjoins the |ower end of the drive rod (27) coaxially to
the rod. 14. The lifting apparatus according to claim12 or 13,
characterized in that, in the second end position of a stilt Ileg (10), its
drive rod (27) is disposed so as to be coaxial to the associated tw st

|l ock (7) of the sliding carrier (3). 24 28/07/2005 15. The lifting
apparatus according to one of clains 12 through 14, characterized in that,
in the second end position of a stilt leg (10), a spring (34) prestresses

the carrier claws. (Zﬁheol1EBaneSppéﬁatEQeaEkaBQﬂ?aEBaBﬁEuﬁfaﬁﬁg %gd

one of clains 12 through 15, characterized in that the carrier

of a stilthieggkh 19}, héﬁaﬁa@@éﬁlégg)lﬁhéﬁats ?ﬁg%gg Qgc%gg)gﬁﬁvﬁﬁggglc£g7)

and a guide elenent (30 t hat protrudes from ase ui de

element (389 desting ig%effb ’a'priﬁQr@§£5tpr@@@%&égeg SROMERL 9L 1 DGy

twist lock (7) of the i di
(26) of the leg.

16. Thellifting apparatus according to one of claims 12
through 15, characterized in that the carrier claw (26) of a
stilt leg (10) has a base (29) that is seated on the drive rod
(27), and a guide element (30) that protrudes from the base
(29), with the guide element (30) resting laterally, in a form-
fit, against a segment of the twist lock (7) of the sliding

carrier (3) in the second end position of the stilt leg (10).

17. The lifting apparatus éccording to one of claims 12
through 15, characterized in that the carrier claw (26) is
guided in a guide (23}, which is provided with a circular-
cylindrical bore (24), against the inner wall of which the

Jacket surface of a segment of the carrier claw (26) rests.

18. The lifting apparatus according to claim 17,

characterized in that each stilt leg (10) has a hollow profile
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carrier (3) in the second end position of the stilt leg (10). 17. The
lifting apparatus according to one of clains 12 through 15, characterized
inthat the carrier claw .{2.6} is guided in a guide (23); which i2§/07/2005
provided with a circular- cylindrical bore (24), against the inner wall of
whi ch the jacket surface of a segnment of the carrier claw (26) rests. 18.
The lifting apparatus according to claim17, characterized in that each
stilt leg (10) has a hollow profile. 25 28/ 07/2005 that forms a housing
(18), with the guide (23) being rigidly connected to the profile. 1.9. The
lifting apparatus according to claim18, <characterized in that at |east
one corner guide (13) that forns a further receptacle is provided at the

| oner end ghhat hEorhousi hou¢ilBy 0fsh, skith tkg §ddie 203) Theihgf kiagdly
apparatus according to claim 19, characterized in that the corner guide

(13) is rigpthectedhnnecties poothee housing (18). 21. The lifting apparatus
according to claim19, characterized in that the corner guide (13) is
driven by a drive and is seated to pivot on the housing (18). 22. The
lifting apparatus according to one of clains 1 through 21, characterized

in that the stiiddg, |eﬂ~§e(11§ﬁtﬁilf7m'ﬁrat§§§eé S Pa%y M des1 A0/ 98
carbon-fi ber conmposite material . B _cc '
characterized in that at least one corner guide (13) that forms

a further receptacle is provided at the lower end of the

housing (18) of a stilt leg (10).

20. The lifting apparatus according to claim 19,
characterized in that the corner guide (13) is rigidly

connected to.the housing (18).

21. The lifting apparatus according to claim 19,
characterized in that the corner guide (13) is driven by a
drive and is seated to pivot on the housing (18).

22. The lifting apparatus according to one of claims 1
through 21, characterized in that the stilt legs (10) comprise

steel, glass fiber and/or carbon-fiber composite material.

23. The lifting apparatus according to one of claims 1
through 22, characterized in that the sliding carriers (3)

" comprise steel, glass fiber and/or carbon-fiber composite
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23. Thé lifti ng apparatus according to one of clains 1 through 22,
characterizedin that the sliding carriers (3) -conprise steel, glass fi-ber
and/ or .carbon-fiber conposite 26 28/ 07/2005 materials. .27 28/07/2005

materials.
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