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(54) Lifting device and lift carrier containing the same

(57) A lifting device (1), comprising an overhead sup-
port means (2) hoisting means (3) mounted on the sup-
port means (2), which has a longitudinal axis extending
in hoisting direction from a lower end (31) of the hoisting
means toward the support means, and -load receiving
means (4) provided at the lower end (31) of the hoisting
means (3); characterized in that the hoisting means (3)

comprises hoisting subassemblies, said hoisting sub-
assemblies (31, 32, 33, 34) being assembled to a laterally
and longitudinally rigid hoisting assembly (35) when
passing the support means (2) in the downward direction
and said hoisting assembly (35) is being disassembled
when passing the support means in the upward direction.
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Description

Field of the invention

[0001] The present invention relates to a lifting device
comprising an overhead support means, a hoisting
means mounted on the support means and a load re-
ceiving means. The lifting device according to the present
invention may be used for an overhead lift carrier for as-
sembling vehicles, in particular automobiles. The present
invention also relates to a process for lowering a load, in
particular with a lifting device according to the invention,
which provides enhanced control and stability of the load.
The present invention, furthermore, provides a process
for lifting a load with a lifting device, in particular with a
lifting device according to the invention, which provides
enhanced control and stability of the load.

Background of the invention

[0002] Lift carrier systems in the automobile industry
must meet a number of strict requirements in order to be
useful in an industrial setting. Most importantly, the lift
carrier systems must be suitable for high precision trans-
portation of large and heavy loads such as car bodies.
In particular, lateral stability of the load receiving means
must be assured independent of the vertical position of
the load receiving means in order to allow precise posi-
tioning despite forces acting on the loads in a lateral di-
rection during assembly procedures. Given that a vertical
lift of up to 7 m is frequently required, the resistance of
the lifting device against lateral displacement of the load
must be extremely high. Typically, at a maximum lower-
ing position, a lateral displacement of less than 15 mm
is required.
[0003] Moreover, lift carrier systems must be reliable
and require limited maintenance in order to avoid any
interference with the highly integrated production proc-
esses of an industrial setting in the automotive industry.
Accordingly, lift carrier systems must be simple and cost
effective in design so as to justify an investment in an
ever shortening product cycle in the automotive industry.
Lift carrier systems must be adaptable to the constraints
of a production facility where space is precious and a
large vertical lift is often essential despite a limited avail-
able height of the facility. Finally, lift carrier systems must
meet strict safety requirements, in order to be accepted
by regulatory or safety authorities, in particular when
overhead assembly procedures are intended.
[0004] Lifting devices, in particular for lift carriers used
in the automotive industries for assembling automobiles
and other vehicles, are known. Conventional lift carrier
systems comprising an overhead support means may be
moved along an overhead rail system. Fig. 1 shows a
typical conventional lift carrier system. Such convention-
al lift carrier systems comprise hoisting means having
belt assemblies and scissors guide assemblies for lifting
a load receiving means. The belt assemblies are used

for actively lifting the load by driving the belts using a
plurality of synchronized drive means. The scissors as-
semblies are required for passively providing stability to
the hoisting means and thereby to the load attached to
the load receiving means. Given that a failure of the belt
assembly inevitably results in a maximum extension of
the scissor assembly, a further means for stopping and
securing the load receiving means at a predetermined
level of the vertical lift in case of catastrophic belt failure
is required by most regulatory or safety authorities in or-
der to allow overhead assembly.
[0005] The severe requirements imposed on a lift car-
rier are only partly met by conventional lift carrier devices
comprising belt assemblies and scissors guide assem-
blies. On the one hand, stability and control over a heavy
load and the strict safety requirements call for redundant
design features whereby multiple scissors guide and belt
elements lead to an excessively heavy and costly design.
Accordingly, conventional lift carriers for use in the auto-
motive industry for transporting a load of about 2.0 tons
have a weight of about 3.7 tons. Accordingly, the entire
lifting device including the load has about the triple weight
as compared with the load alone. The weight problem is
even more aggravated when a large vertical lift is re-
quired, since the increase of the vertical lift by using a
scissors guide assembly increases rapidly the space re-
quirements and the weight of the lifting device.
[0006] Conventional lifting devices use belts of about
40 m in length in order to provide a vertical lift of only
about 2 to 5 m. However, belts usually use resin based
materials reinforced by metal wires. Due to the presence
of resin based materials, problems of aging of the resin
based materials frequently occur, whereby additional
maintenance and adjustment of the belts is necessary.
Due to the great length of the belts, even a small elasticity
of the belt translates into an inaccuracy of the vertical
position of the load and into problems in synchronizing
the drive means. Moreover, the use of a scissors guide
element provides non-uniform lateral stability properties
over the distance of the vertical lift when the load is lifted.
Therefore, the overall performance of conventional scis-
sor and belt based systems is further limited.
[0007] The manufacture of scissors guide elements
useful for a lifting device of a generic lifting device is a
highly complex task and increases significantly the costs
for the lifting device. Moreover, the belt assemblies re-
quire extensive maintenance since a highly precise
length adjustment of the belts is necessary for an accept-
able performance. Finally, it is usually not possible to
transfer a lifting device from the original assembly line
setting to a different assembly line setting or even to
change the existing assembly line setting when different
vertical lift requirements must be met, since the change
of the vertical lift of a given scissors guide assembly is
usually impossible.
[0008] Departing from the conventional lifting devices
for lift carrier as used for assembling automobiles and
other vehicles, it is the problem of the present invention
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to provide a lifting device useful in the automotive indus-
try, which comprises an overhead support means, hoist-
ing means mounted on the support means and a load
receiving means provided at the lower end of the hoisting
means, which does not need to rely on scissors guide
and belt assemblies, and which at the same time provides
a light and highly versatile design, a uniform control of
the load over the entire vertical lift, and an enhanced
lateral stability in any position of the load.
[0009] This problem is solved according to the inven-
tion by a lifting device according to claim 1. The present
invention provides a lifting device, comprising an over-
head support means, a hoisting means mounted on the
support means, which has a longitudinal axis extending
in hoisting direction from a lower end of the hoisting
means toward the support means, and load receiving
means provided at the lower end of the hoisting means.
A lifting device according to the present invention is char-
acterized in that the hoisting means comprises hoisting
subassemblies, said hoisting subassemblies being as-
sembled to a laterally and longitudinally rigid hoisting as-
sembly when passing the support means in the down-
ward direction and said hoisting assembly is being dis-
assembled when passing the support means in the up-
ward direction.
[0010] According to the present invention, a scissors
guide and belt assembly of a conventional lifting device
is avoided. Instead simple and cost effective hoisting su-
bassemblies are employed which may contain segments
which can be standardized and exchanged between dif-
ferent lifting devices, if desired, independent from the
specific vertical lift requirements of the different lifting de-
vices. The hoisting subassemblies are assembled to a
laterally and longitudinally rigid hoisting assembly sup-
ported by the support means when passing the support
means in the downward direction. Accordingly, the hoist-
ing subassemblies are driven by drive means provided
at the support means and guided into a predetermined
relative position while being supported by the support
means so that adjacent hoisting subassemblies ap-
proach and releasably engage in a locking position,
wherein lateral movement of the hoisting assembly is ex-
cluded. The hoisting assembly is being disassembled
when the hoisting subassemblies are driven by drive
means provided at the support means in the opposite
direction. The previous movement is reversed so that
adjacent hoisting subassemblies disengage from the
locking position. The hoisting subassemblies are driven
and guided to a storage position. Preferably, the hoisting
subassemblies comprise segments which are pivotally
connected so that during storage, the hoisting subassem-
bly may be efficiently stowed in the storage means.
[0011] Accordingly, the hoisting assembly provides a
uniform and improved lateral stability over the entire dis-
tance of the vertical lift. Moreover, since belt failure is
excluded, additional safety measures for catastrophic
belt failure may be avoided.
[0012] The present invention also provides a process

for lowering a load with a lifting device, said process com-
prises the steps of providing a hoisting means comprising
hoisting subassemblies, which is mounted on a support
means, said hoisting means having a longitudinal axis
extending in hoisting direction from a lower end of the
hoisting means toward the support mean assembling the
hoisting subassemblies to a laterally and longitudinally
rigid hoisting assembly by moving the hoisting sub-
assemblies across the support means in the downward
direction.
[0013] Moreover, the present invention provides a
process for lifting a load with a lifting device, said process
comprises the steps of providing a hoisting means com-
prising hoisting subassemblies, which is mounted on a
support means, said hoisting means having a longitudinal
axis extending in hoisting direction from a lower end of
the hoisting means toward the support means; disassem-
bling the hoisting assembly my moving the hoisting su-
bassemblies across the support means in the upward
direction.
[0014] The lifting device according to the invention is
preferably used in the automotive industry such as for
the manufacture of vehicles, in particular automobiles.
[0015] The present invention is based on the concept
of providing a lifting device which does not need to rely
on conventional scissors guide assemblies and/or belt
assemblies. The lifting device according to the invention
relies on a plurality of hoisting subassemblies preferably
comprising segments which are pivotally connected. Ac-
cordingly, each subassembly represents a structure hav-
ing lateral stability at least in a first direction perpendicular
to the longitudinal axis of the hoisting subassembly while
at the same time being laterally pivotally in a second di-
rection which is perpendicular to the first direction. If each
subassembly comprises segments which are pivotally
connected, the subassembly may be folded above the
support means so as to minimize the space required for
storage of the segments. A lifting device of the present
invention comprises a plurality of hoisting subassem-
blies. The hoisting subassemblies cooperate when guid-
ed through the support means with adjacent hoisting su-
bassemblies so as to form a stable hoisting assembly.
[0016] The hoisting means according to the present
invention has a highly uniform structure. Accordingly, it
is possible to provide an extended vertical lift while at the
same time maintaining the high stability and control over
the entire distance of the vertical lift. Moreover, it is pos-
sible to change the vertical lift by increasing or reducing
the number of segments without having to resort to a
fundamental change of the design.
[0017] Moreover, the segments are light in design so
that the overall weight of a lifting device may be signifi-
cantly reduced. An embodiments may be provided which
is capable of replacing a conventional lift carrier having
a weight of 3.7 tons, whereby the weight of the lift carrier
of the invention is only in the range of 2.3 tons, which
represents a significant reduction as compared to the
prior art.
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[0018] The hoisting subassemblies are assembled into
three-dimensional hoisting means having lateral stability
in any direction perpendicular to the longitudinal axis of
the hoisting means.

Description of the preferred embodiments

[0019] Fig. 1 shows a conventional lift carrier system
comprising a scissors guide assembly and a belt assem-
bly.
[0020] Fig. 2 shows a perspective side view of a lifting
device according to the invention, wherein the load re-
ceiving means is in the lowermost position.
[0021] Fig. 3 shows a schema tical representation of
the assembly of hoisting subassemblies to a hoisting
means.
[0022] Fig. 4 shows a perspective side view of a lifting
device according to the invention, wherein the load re-
ceiving means is in the uppermost position.
[0023] The present invention will now be described
with regard to preferred embodiments. Fig. 2 shows a
lifting device (1) according to the present invention. The
lifting device (1) comprises an overhead support means
(2). The overhead support means (2) may be mounted
on a conventional overhead carrier system. Alternatively,
the overhead support means (2) may be mounted on a
static structure. The lifting device may comprise tappet
means (201) connected to a drive means, which engages
and actuates a segment of a hoisting subassembly. The
overhead support means (2) comprises a drive means
(20) for actuating hoisting subassemblies. Accordingly,
drive means (20) actuate tappet means (not shown in
Fig. 2) which engage segments (301) of a hoisting sub-
assembly (31, 32, 33, 34) for moving the hoisting sub-
assemblies in a vertical direction.. The overhead support
means (2) further comprises guiding means (22) for guid-
ing the hoisting subassemblies from a storing means (23)
towards the location were hoisting subassemblies are
assembled to a hoisting means. The overhead support
means (2) further comprises storing means for folding
the hoisting subassemblies when the hoisting means is
lifted.
[0024] The lifting device (1) comprises a hoisting
means (3). The hoisting means (3) comprises a lower
end (30) and a plurality of hoisting subassemblies (31,
32, 33, 34) assembled to form a hoisting assembly. Each
hoisting subassembly comprises a plurality of segments
(301). Segments may comprise cam means (311) for en-
gaging tappet means of the drive means (20).
[0025] The lifting device also comprises a load receiv-
ing means (4) for receiving and holding a load such as a
car body.
[0026] According to a preferred embodiment of the lift-
ing device according to the invention, the hoisting sub-
assemblies (31, 32, 33, 34) comprise segments (301)
which are pivotally connected. It is especially preferred
that the segments are frame-work segments. According-
ly, the lifting device may be provided with and increased

stability in vertical and lateral direction while having a
reduced weight. The segments are preferably pivotally
around an axis perpendicular to the longitudinal axis of
the hoisting means. Even more preferably, the hoisting
assembly (35) is a load-bearing structure.
[0027] In a preferred embodiment, a tappet means
(201) engages a segment of a hoisting subassembly
when the hoisting means moves in the upward direction
and pivots the segment around an axis perpendicular to
the longitudinal axis, thereby decoupling the hoisting su-
bassembly from adjacent hoisting subassemblies (31,
32, 33, 34). Furthermore, the support means (2) of the
lifting device according to the invention may comprise a
guiding means (22) for receiving a cam means (311) pro-
vided on a segment (301). According to the invention,
the lifting device comprises at least two subassemblies
(31, 32, 33, 34) which may be directly actuated by a drive
means and the remaining subassemblies (31, 32, 33, 34)
are indirectly actuated by a drive means via a directly
actuated subassembly (31, 32, 33, 34).
[0028] According to the most preferred embodiment,
the lifting device according to the invention comprises a
hoisting assembly (35) having four subassemblies (31,
32, 33, 34).
[0029] The lifting device may be part of a lifting carrier
comprising the lifting device, whereby the overhead sup-
port means is contained in a trolley mounted on a hori-
zontal member. The lifting carrier may be an electrified
monorail system (EMS). In a preferred embodiment, the
lifting device may comprise a lifting-swing mechanism or
a lifting-swing-tilting mechanism for positioning the load.
The lifting carrier according to the invention may have a
maximum lifting height of 2 to 7 m and a pivot of 40° to
150°.
[0030] The process for lowering a load with a lifting
device comprises the steps of:

providing a hoisting means (3) comprising hoisting
subassemblies, which is mounted on a support
means (2), said hoisting means having a longitudinal
axis extending in hoisting direction from a lower end
(30) of the hoisting means toward the support
means;
assembling the hoisting subassemblies to a laterally
and longitudinally rigid hoisting assembly (35) by
moving the hoisting subassemblies across the sup-
port means (2) in the downward direction.

[0031] As shown in Fig. 3, subassemblies (31, 32, 33,
34) are guided into close proximity so that adjacent su-
bassemblies may engage, thereby forming a three-di-
mensional hoisting assembly.
[0032] The process for lifting a load with a lifting device
comprises the steps of:

providing a hoisting means (3) comprising hoisting
subassemblies, which is mounted on a support
means (2), said hoisting means having a longitudinal
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axis extending in hoisting direction from a lower end
(30) of the hoisting means toward the support
means;
disassembling the hoisting assembly (35) my mov-
ing the hoisting subassemblies across the support
means in the upward direction.

[0033] Fig. 4 shows a representation of a lifting device
according to te present invention, wherein the load re-
ceiving means (4) is in the uppermost position. Accord-
ingly, the hoisting means is completely lifted whereby the
hoisting assembly is disassembled and the hoisting su-
bassemblies are stored in the storing means (23). Given
that the present invention is not constrained by the pres-
ence of a scissors guide means which needs to be ac-
commodated between the support means and the load
receiving means of conventional lifting devices, the lifting
device requires less space in a vertical direction for lifting
a load to a predetermined level. Moreover, due to the
absence of a heavy scissors guide assembly, the lifting
device according to the present invention may be mount-
ed on a lift carrier device which relies on only two support
rollers instead of four as in the conventional lifting devic-
es, which additionally reduces the weight of the device.
[0034] In general. the present invention relates accord-
ing to a first aspect to a lifting device (1), comprising

(a) overhead support means (2)

(b) hoisting means (3) mounted on the support
means (2), which has a longitudinal axis extending
in hoisting direction from a lower end (30) of the hoist-
ing means toward the support means, and

(c) load receiving means (4) provided at the lower
end (30) of the hoisting means (3);
characterized in that

- the hoisting means (3) comprises hoisting sub-
assemblies,

- said hoisting subassemblies (31, 32, 33, 34) be-
ing assembled to a laterally and longitudinally
rigid hoisting assembly (35) when passing the
support means (2) in the downward direction
and said hoisting assembly (35) is being disas-
sembled when passing the support means in the
upward direction.

2. The lifting device according to aspect 1, wherein
the hoisting subassemblies (31, 32, 33, 34) comprise
segments (301).

3. The lifting device according to aspect 2, wherein
the segments are pivotally connected.

4. The lifting device according to aspect 2 or 3,
wherein the segments are frame-work segments.

5. The lifting device according any one of aspects 3
or 4, wherein the segments are pivotal around an
axis perpendicular to the longitudinal axis of the
hoisting means.

6. The lifting device according to any one of the pre-
ceding aspects, wherein the hoisting assembly (35)
is a load-bearing structure.

7. The lifting device according to any one of the pre-
ceding aspects, wherein the overhead support
means comprises a drive means (20) for actuating
one or more hoisting subassemblies (31, 32, 33, 34).

8. The lifting device according to any of the preceding
aspects, wherein the drive means comprises tappet
means (201) engaging and actuating a segment of
a hoisting subassembly.

9. The lifting device according to aspect 8, wherein
the tappet means (201) engages a segment of a
hoisting subassembly when the hoisting means
moves in the upward direction and pivots the seg-
ment around an axis perpendicular to the longitudinal
axis, thereby decoupling the hoisting subassembly
from adjacent hoisting subassemblies (31, 32, 33,
34).

10. The lifting device according to aspect 9, wherein
the support means (2) comprises a guiding means
(22) for receiving a cam means (311) provided on a
segment (301).

11. The lifting device according to aspect 9 or 10,
wherein the support means (2) further comprises a
storing means (23) for accommodating a portion of
a subassembly (31, 32, 33, 34) which has been de-
coupled from adjacent subassemblies (31, 32, 33,
34).

12. The lifting device according to any one of the
preceding aspects wherein at least two subassem-
blies (31, 32, 33, 34) are directly actuated by a drive
means and the remaining subassemblies (31, 32,
33, 34) are indirectly actuated by a drive means via
a directly actuated subassembly (31, 32, 33, 34).

13. The lifting device according to any one of the
preceding aspects, wherein the hoisting assembly
(35) contains four subassemblies (31, 32, 33, 34).

14. A lifting carrier comprising the lifting device ac-
cording to any one of the preceding aspects.

15. The lifting carrier according to aspect 14, wherein
the overhead support means is a trolley mounted on
a horizontal member.
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16. The lifting carrier according to aspect 15, which
is an electrified monorail system.

17. The lifting carrier according to aspect 16, wherein
the lifting device comprises a lifting-swing mecha-
nism or a lifting-swing-tilting mechanism.

18. The lifting carrier according to any one of aspects
14 to 17, which has a maximum lifting height of 2 to
7 m.

19. The lifting carrier according to any one of aspects
17 or 18, which has a pivot of 40° to 150°.

20. A process for lowering a load with a lifting device,
said process comprises the steps of:

(a1) providing a hoisting means (3) comprising
hoisting subassemblies, which is mounted on a
support means (2), said hoisting means having
a longitudinal axis extending in hoisting direction
from a lower end (31) of the hoisting means to-
ward the support means;
(b1) assembling the hoisting subassemblies to
a laterally and longitudinally rigid hoisting as-
sembly (35) by moving the hoisting subassem-
blies across the support means (2) in the down-
ward direction.

21. A process for lifting a load with a lifting device,
said process comprises the steps of:

(a1) providing a hoisting means (3) comprising
hoisting subassemblies, which is mounted on a
support means (2), said hoisting means having
a longitudinal axis extending in hoisting direction
from a lower end (31) of the hoisting means to-
ward the support means;
(b2) disassembling the hoisting assembly (35)
my moving the hoisting subassemblies across
the support means in the upward direction.

22. The process of any one of aspects 20 or 21,
wherein the hoisting subassemblies (31, 32, 33, 34)
comprise segments (301).

23. The process according to aspect 22, wherein the
segments are pivotally connected.

24. The process according to aspect 22 or 23, where-
in the segments are frame-work segments.

25. The process according any one of aspects 23 or
24, wherein the segments are pivotal around an axis
perpendicular to the longitudinal axis of the hoisting
means.

26. The process according to any one of aspects 20

to 25, wherein the hoisting assembly (35) is a load-
bearing structure.

27. The process according to any one of aspects 20
to 26, wherein the overhead support means com-
prises a drive means (20) for actuating one or more
hoisting subassemblies (31, 32, 33, 34).

28. The process according to aspects 20 to 27,
wherein the drive means comprises tappet means
(201) engaging and actuating a segment of a hoisting
subassembly.

29. The process according to aspect 28, wherein the
tappet means (201) engages a segment of a hoisting
subassembly when the hoisting means moves in the
upward direction and pivots the segment around an
axis perpendicular to the longitudinal axis, thereby
decoupling the hoisting subassembly from adjacent
hoisting subassemblies (31, 32, 33, 34).

30. The process according to aspect 29, wherein the
support means (2) comprises a guiding means (22)
for receiving a cam means (311) provided on a seg-
ment (301).

31. The process according to aspect 29 or 30, where-
in the support means (2) further comprises a storing
means (23) for accommodating a portion of a sub-
assembly (31, 32, 33, 34) which has been decoupled
from adjacent subassemblies (31, 32, 33, 34).

32. The process according to any one of the preced-
ing aspects wherein at least two subassemblies (31,
32, 33, 34) are directly actuated by a drive means
and the remaining subassemblies (31, 32, 33, 34)
are indirectly actuated by a drive means via a directly
actuated subassembly (31, 32, 33, 34).

33. The process according to any one of the preced-
ing aspects, wherein the hoisting assembly (35) con-
tains four subassemblies (31, 32, 33, 34).

34. Use of a lifting device according to any one of
aspects 1 to 13 for the manufacture of vehicles.

35. The use according to aspect 34, wherein the ve-
hicles are cars.

Claims

1. A lifting device (1), comprising

(a) overhead support means (2)
(b) hoisting means (3) mounted on the support
means (2), which has a longitudinal axis extend-
ing in hoisting direction from a lower end (30) of

9 10 
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the hoisting means toward the support means,
and
(c) load receiving means (4) provided at the low-
er end (30) of the hoisting means (3);
characterized in that

- the hoisting means (3) comprises hoisting
subassemblies,
- said hoisting subassemblies (31, 32, 33,
34) being assembled to a laterally and lon-
gitudinally rigid hoisting assembly (35)
when passing the support means (2) in the
downward direction and said hoisting as-
sembly (35) is being disassembled when
passing the support means in the upward
direction.

2. The lifting device according to claim 1, wherein the
hoisting subassemblies (31, 32, 33, 34) comprise
frame-work segments (301) pivotal around an axis
perpendicular to the longitudinal axis of the hoisting
means.

3. The lifting device according to any one of the pre-
ceding claims, wherein the hoisting assembly (35)
is a load-bearing structure.

4. The lifting device according to any one of the pre-
ceding claims, wherein the overhead support means
comprises a drive means (20) for actuating one or
more hoisting subassemblies (31, 32, 33, 34), which
comprises tappet means (201) engaging and actu-
ating a segment of a hoisting subassembly.

5. The lifting device according to claim 4, wherein the
tappet means (201) engages a segment of a hoisting
subassembly when the hoisting means moves in the
upward direction and pivots the segment around an
axis perpendicular to the longitudinal axis, thereby
decoupling the hoisting subassembly from adjacent
hoisting subassemblies (31, 32, 33, 34).

6. A lifting carrier comprising the lifting device accord-
ing to any one of the preceding claims.

7. The lifting carrier according to claim 6, wherein the
overhead support means is a trolley mounted on a
horizontal member.

8. A process for lowering a load with a lifting device,
said process comprises the steps of:

(a1) providing a hoisting means (3) comprising
hoisting subassemblies, which is mounted on a
support means (2), said hoisting means having
a longitudinal axis extending in hoisting direction
from a lower end (31) of the hoisting means to-
ward the support means;

(b1) assembling the hoisting subassemblies to
a laterally and longitudinally rigid hoisting as-
sembly (35) by moving the hoisting subassem-
blies across the support means (2) in the down-
ward direction.

9. A process for lifting a load with a lifting device, said
process comprises the steps of:

(a1) providing a hoisting means (3) comprising
hoisting subassemblies, which is mounted on a
support means (2), said hoisting means having
a longitudinal axis extending in hoisting direction
from a lower end (31) of the hoisting means to-
ward the support means;
(b2) disassembling the hoisting assembly (35)
my moving the hoisting subassemblies across
the support means in the upward direction.

10. Use of a lifting device according to any one of claims
1 to 5 for the manufacture of vehicles.
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