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(54) LIFTING DEVICE FOR LIFTING A VEHICLE WITH A LOCKING SYSTEM AND LIFTING SYSTEM 
AND METHOD THEREFOR

(57) The present invention relates to a lifting system
(2) for lifting a vehicle (6) and method therefor. The lifting
system according to the invention comprises:
- a frame with a moveable carrier (18) configured for car-
rying the vehicle, wherein the carrier comprises a carry-
ing part (24) and a guiding part (26);
- a drive (20) which acts on the carrier and configured for
raising and/or lowering the carrier relative to the frame;
- a locking system (32) for locking and unlocking the

moveable carrier relative to the frame; and
- a controller (22) configured for controlling the height of
the carrier,
wherein the locking system comprises a lock actuator
(36), a locking rail (34), a locking drive configured for
moving the lock actuator between a locked state and an
unlocked state, and a lock (38) and is configured for en-
gaging and/or disengaging the locking rail in response
to a movement of the lock actuator.
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Description

[0001] The invention relates to a lifting device for lifting
a vehicle such as passenger cars, trucks, busses and
other vehicles, and more specifically a mobile lifting col-
umn such as a wireless mobile lifting column.
[0002] Lifting devices including lifting columns are
known from practice and comprise a frame with a carrier
that is connected to a drive for moving the carrier upwards
and downwards. In the ascent mode, hydraulic oil is
pumped to a cylinder for lifting the carrier and, therefore,
the vehicle. In the descent mode, the carrier with the ve-
hicle is lowered and hydraulic oil returns to the reservoir.
Such prior art lifting device is disclosed in U.S. Patent
Application Publication No. 2006/0182563. When the ve-
hicle is lifted and is at a desired height the carrier is locked
to provide a safe working environment. This is achieved
with a locking system.
[0003] Conventional locking systems of lifting devices
require a number of parts and a considerable weight.
This renders operation with the lifting systems rather dif-
ficult and/or adds to the manufacturing and transportation
costs of the lifting devices.
[0004] An object of the present invention is to obviate
or at least reduce the aforementioned problems associ-
ated with conventional lifting devices.
[0005] This object is achieved with the lifting device for
lifting a vehicle, such as a passenger car, truck, bus or
other vehicle, with the lifting device comprising:

- a frame with a moveable carrier configured for car-
rying the vehicle, wherein the carrier comprises a
carrying part and a guiding part;

- a drive which acts on the carrier and configured for
raising and/or lowering the carrier relative to the
frame;

- a locking system for locking and unlocking the move-
able carrier relative to the frame; and

- a controller configured for controlling the height of
the carrier,
wherein the locking system comprises:

- a lock actuator and a locking rail that both extend
over at least a part of the height of the frame;

- a locking drive configured for moving the lock
actuator between a locked state and an un-
locked state; and

- a lock that is provided at or on the moveable
carrier and is configured for engaging and/or dis-
engaging the locking rail in response to a move-
ment of the lock actuator.

[0006] The carrier of the lifting device is capable of car-
rying the vehicle that needs to be lifted. In a presently
preferred embodiment the carrier moves upward and/or
downward relative to the frame of the lifting column with
the use of a drive. The carrier comprises a carrying part
that is configured for carrying a vehicle, or at least a part

thereof. The carrier further comprises a guiding part that
enables a guiding movement relative to the frame of the
lifting device. In a presently preferred embodiment, the
drive comprises a hydraulic cylinder drive unit that is con-
figured for raising the carrier. This unit comprises a hous-
ing, a cylinder with a piston rod that is movable in the
housing of the cylinder, and corresponding parts of such
hydraulic system. Alternatively, another drive system can
be used, for example a pneumatic and/or electrical drive
system. In one of the presently preferred embodiments
the unit is embodied as an integrated hydraulic cylinder
drive unit as disclosed in U.S. Patent Application Publi-
cation No. 2016/0052757.
[0007] The lifting device further comprises a controller
that is configured for controlling the height of the carrier.
The controller can be provided at or in the frame of the
lifting device and/or may relate to a central controller ca-
pable of controlling a number of lifting devices and/or
several groups of lifting devices, or any mixture thereof.
Preferably, the controller also comprises a display and
optionally other user input and output devices to enable
communication with the user. The controller is preferably
capable of receiving a measurement from one or more
sensors or sensor systems that indicate one or more of
a height of the carrier, height difference of the carrier,
moving speed of the carrier, and information about the
control actions directed towards the drive, such as the
amount of hydraulic oil sent to the drive for raising or
lowering the carrier relative to the frame.
[0008] The locking system of the lifting device of the
present invention comprises a lock activator and a lock-
ing rail. Both extend over at least a part of the height of
the frame. The locking system further comprises a lock-
ing drive configured for moving the lock actuator between
a locked state and an unlocked state, and a lock that is
provided at or on the moveable carrier and is configured
for engaging and/or disengaging the locking rail in re-
sponse to the movement of the actuator. Preferably, the
lock is provided at the guiding part of the moveable car-
rier.
[0009] Providing the lock at the carrier enables a re-
duction of the height of the guiding part of the carrier.
This significantly reduces the amount of material that is
required for the carrier. Therefore, the overall weight of
the carrier is significantly reduced without influencing the
performance of the lifting device. This reduces manufac-
turing costs, improves operational efficiency when work-
ing with the lifting device of the present invention, and
may also reduce transportation costs.
[0010] As a further advantage of the locking system
according to the present invention, the carrier can be
locked at any desired position along the frame of the lifting
device. This significantly reduces the locking pitch that
is present in conventional lifting devices. It also contrib-
utes to a safe and user friendly operation of the lifting
device in one of the embodiments of the present inven-
tion.
[0011] In a presently preferred embodiment of the in-
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vention the lock preferably comprises a pawl, lock, block,
pen or rod-like element that moves to and from the locking
rail that is attached or provided in the frame when en-
gaging or disengaging the carrier. Preferably, the locking
rail comprises a number of teeth shaped like a gear rack
that extends over a substantial part of the height of the
frame.
[0012] Activating the lock with a lock actuator and a
locking drive that are configured for moving the lock ac-
tuator between a locked state and an unlocked state en-
ables the lock to engage or disengage the locking rail.
The lock actuator preferably extends over a substantial
part of the height of the frame, wherein the height of the
frame preferably substantially corresponds to the height
of the locking rail. The use of the lock actuator has the
advantage that no communication cables or power sup-
ply needs to be provided to the moveable carrier. By ob-
viating the need for providing such cables or connections
a robust lifting device is achieved.
[0013] In a presently preferred embodiment of the in-
vention the lock actuator is embodied as a strip or rod or
rail or vane that is configured for steering the lock. In such
embodiment this mechanical lock actuator provides a re-
liable and robust locking system that can be manufac-
tured at relatively low cost.
[0014] In one of the presently preferred embodiments
of the invention the lock actuator is configured such that
the locking system moves to the locked state in case of
a power failure, for example a hydraulic, pneumatic or
electric power failure. This improves the overall safety
when working with the lifting device of the invention.
[0015] The lock actuator and locking rail are preferably
provided in or at the frame. This reduces fouling and the
risk of damaging these parts during operation of the lifting
device. This guarantees a robust and effective operation
of the locking system. Also, in one of the preferred em-
bodiments of the invention the locking actuator is provid-
ed in a frame with a connection such that the locking
actuator may rotate around its axis when moving be-
tween the locked and unlocked state. Such rotational
movement enables an effective control of the lock.
[0016] In a presently preferred embodiment of the in-
vention the lock comprises a locking mechanism that fur-
ther comprises a rod extending between the lock and the
carrier.
[0017] Providing a locking mechanism enables an ef-
fective operation of the lock. Optionally, the rod enables
manual control of the locking system. For example, this
enables manual disengagement of the lock from the lock-
ing rail, also in case of a power failure.
[0018] Preferably, the rod is connected to the carrier
with a hinged connection and substantially extends in a
vertical direction. Even more preferably, the hinged con-
nection is configured such that it automatically moves
the lock in the locked state when the actuator is not ac-
tivated. This achieves a safe working environment when
working with the lifting device that is also safe in case of
a power failure, as was described earlier in this descrip-

tion.
[0019] In a further preferred embodiment of the inven-
tion the locking actuator comprises a locking frame and
an anti-wear strip extending over substantially the length
of the locking actuator.
[0020] Providing the locking actuator with a locking
frame and an anti-wear strip prevents or at least reduces
wear of the lock actuator when the pawl or locking ele-
ment of the lock moves along the lock actuator. This re-
duces wear and reduces the risk of malfunctioning of the
lifting device.
[0021] Preferably, the locking frame comprises a light-
weight material, more preferably aluminium. This further
improves the overall weight of the locking system and
the lifting device provided therewith. Furthermore, the
anti-wear strip comprises polyethylene or a similar wear-
reducing material.
[0022] In one of the presently preferred embodiments
of the invention the ratio of the length of the guiding part
of the carrier and the length of the frame of the lifting
device is below 0.5, preferably below 0.4, and most pref-
erably below 0.3.
[0023] While in conventional lifting columns the length
of the guiding part of the carrier is more or less similar to
the height (also referred to as frame length) of the frame,
the use of the locking system according to the present
invention enables a reduction in the length of the guiding
part of the carrier. This length of the guiding part can be
significantly smaller than the length of the frame. Most
preferably, the length of the guiding part of the carrier is
below 0.3 of the length (also referred to as height) of the
frame. This significantly reduces the amount of material
required for the guiding part and, therefore, the overall
weight of the lifting device.
[0024] Lifting devices according to the invention in-
clude lifting columns of the two-post lift type with pivoting
support arms, the four-post lift type with runways, the
wired or wireless mobile type lifting columns, in-ground
lifts etc.
[0025] In one of the presently preferred embodiments
of the invention the lifting device relates to a lifting column
and more preferably to a mobile lifting column. Especially
the weight reduction of the locking system of the invention
significantly improves the efficiency of working with such
mobile lifting column.
[0026] The present invention also relates to a lifting
system comprising one or more of the aforementioned
lifting devices, more preferably comprising one or more
lifting columns, and most preferably one or more mobile
lifting columns.
[0027] The lifting system provides the same effects and
advantages as those stated for the lifting device. It is
noted that the lifting device may relate to any of the em-
bodiments according to the present invention. For exam-
ple, the lifting system may comprise a number of (mobile)
lifting columns acting as lifting device. The individual lift-
ing devices/columns can be controlled by a central con-
troller of the lifting system, for example.
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[0028] Preferably, a number of lifting devices, more
specifically a number of (mobile) lifting columns can be
grouped together as a lifting system. In an embodiment
of such a lifting system according to the invention, when
lifting a vehicle, at least two lifting columns are being
used. In fact, in practice often four lifting columns are
being used. During such lifting operation, the timing of
these separate lifting columns including the moving
speed of the carrier that carries (part of) the vehicle when
lifting a vehicle, requires synchronization. The control of
the lifting system preferably comprises a system control-
ler that synchronizes the height of the separate carriers
in the ascent mode using, for example, a measurement
signal generated by a height sensor, for example a po-
tentiometer. Of course, other sensors can also be used.
[0029] In case one of the carriers has moved too fast
in the ascent mode and is too high as compared to the
other carriers of the other lifting columns, for example
the power supply to this carrier is either directly or indi-
rectly lowered so that the other carriers can catch up or,
alternatively, the power supply to the other carriers is
either directly or indirectly increased so that the other
carriers can catch up. In the descent mode, it is also
important that the height of the carriers between the sev-
eral lifting columns is synchronized. Therefore, in case
one of these carriers has moved too slowly, for example
its power supply is increased in order for this carrier to
catch up with the other carriers or, alternatively, the power
supply to the other carriers is either directly or indirectly
lowered so that the other carriers can catch up.
[0030] The present invention also relates to a method
for lifting a vehicle, the method comprising the steps of:

- providing a lifting device or lifting system according
to one or more of the embodiments of the present
invention;

- lifting the vehicle with the drive acting on the carrier;
and

- locking the carrier at a certain height relative to the
frame by:

- actuating the lock actuator;
- moving the lock with the locking drive between

a locked state and an unlocked state; and
- engaging or disengaging the lock from the lock-

ing rail in response to a movement of the lock
actuator.

[0031] The method provides the same effects and ad-
vantages as those stated for the lifting device and/or lift-
ing system. It is noted that the lifting device may relate
to any of the embodiments according to the present in-
vention. The individual lifting devices or lifting columns
can be controlled by a central controller of the lifting sys-
tem, for example. This further improves the accuracy and
safety of the lifting system.
[0032] In one of the presently preferred embodiments
of the invention the locking system of the lifting device

moves to the locked state in case of a power failure, for
example a hydraulic, pneumatic and/or electric power
failure. This achieves a safety measure when working
with the lifting device in one of the embodiments of the
invention.
[0033] Exemplary embodiments of a lifting system
and/or the method according to the present invention are
described here below on the basis of a non-limitative ex-
emplary embodiment therefor shown in the accompany-
ing drawings, wherein:

- Figure 1 shows a lifting system comprising a number
of mobile lifting columns according to the present
invention;

- Figure 2 shows a mobile lifting column of the type
shown in figure 1 with a locking system;

- Figure 3 shows the carrier and locking system of the
mobile lifting column of figure 2;

- Figure 4 shows a detail of the lock actuator and lock-
ing drive of the locking system of figure 3; and

- Figure 5 shows details of the lock actuator shown in
figures 3 and 4.

[0034] System 2 for efficient lifting and lowering load
6 (figure 1) comprises four wireless mobile lifting columns
4. Lifting columns 4 lift passenger car 6 from ground 8.
In the illustrated embodiment lifting columns 4 are con-
nected to each other and/or a control system by wireless
communication means or alternatively by cables. Lifting
columns 4 comprise foot 10 which can travel on running
wheels 12 over ground surface 8 of for instance a floor
of a garage or workshop. In the forks of foot 10 is provided
an additional running wheel 13 (figure 2). Running wheel
12 is part of pallet truck mechanism 14 enabling easy
manoeuvring of lifting column 4. Lifting column 4 further-
more comprises mast 16. Carrier 18 is moveable upward
and downward along mast 16. Optionally, adapters can
be used to adjust carrier 18 to specific wheel dimensions.
Carrier 18 is driven by motor/drive system 20 that is pref-
erably provided in a housing of lifting column 4. System
20 is supplied with power from the electrical grid or by a
battery that is provided on lifting column 4 in the same
housing as system 20, or alternatively on foot 10 (not
shown), for example. Lifting column 4 is provided with
control panel 22 to allow the user of system 2 to control
the system, for example by setting the speed for carrier
18. In one embodiment, the motor of system 20 is a 3-
phase low voltage motor controlled by a separate con-
troller. In another embodiment, the motor of system 20
is a 3-phase low voltage motor with integrated controller.
Such motor with integrated controller can also be used
in combination with conventional lifting devices with con-
ventional height measurement systems.
[0035] Each of the lifting columns has at least one as-
cent mode and one descent mode, and is under the in-
fluence of integrated controller with control panel 22.
Controller 22 can be designed for each lifting column 4
individually, or for the lifting columns 4 together. A pres-
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sure or load sensor may be used for monitoring, control
and indication of the correct positioning of the load that
is lifted with lifting system 2.
[0036] Carrier 18 (figure 2) comprises carrying part 24
and guiding part 26. Guiding part 26 extends over length
d1 along guide rail 28 in a substantial vertical direction.
Guide rail 28 is provided with cylinder 30. Guide rail 28
extends over length d2 along mast 16. It is noted that this
length d2 is mostly related to the length or height of cyl-
inder 30. Mast 16 also houses locking system 32 and
locking rail 34. In the illustrated embodiment locking rail
34 extends over a substantial part of the length or height
of mast 16.
[0037] Locking system 32 (figure 3) comprises lock ac-
tuator 36 that extends over a substantial part of the length
or height of mast 16. Lock 38 comprises a block/blocking
element capable of engaging with locking rail 34, and
optionally a pawl with pen 40. Lock 38 is provided at one
end of rod 42. Rod 42 is connected to lock or block 38
with connection 44. Furthermore, rod 42 is connected to
guiding part 26 of carrier 18 at upper connection 46. Car-
rier 18 moves along mast 16 with upper guide wheels 48
and lower guide wheels 50.
[0038] Lock actuator 36 (figure 4) comprises alumini-
um profile or frame 52 and polyethylene anti-wear strip
54 that may contact block 38. In the illustrated embodi-
ment lock actuator 56 comprises an electromagnet.
[0039] Profile 52 (figure 5) comprises hole or opening
58 with a number of protrusions or nocks 59. The other
end profile frame 52 is provided with hole or opening 60
having a number of protrusions or nocks 62, with hole 60
capable of receiving PE strip 54.
[0040] When lifting car 6 a number of mobile lifting col-
umns 4 are positioned around vehicle 6. When the lifting
operation is approved carriers 18 start moving along
masts 16. As soon as the desired height D above ground
surface 8 of carriers 18 is reached a locking system 32
is activated. Locking system 32 activates lock actuator
56 to rotate lock actuator 36, with lock actuator 36 com-
prising profile 52 and anti-wear strip 54. Lock actuator
36 is pivotally connected at its outer ends to mast 16 or
other parts of the lifting device. When rotating lock actu-
ator 36 block or pawl 38 will engage or disengage from
locking rail 34. Rail 34 preferably extends along mast 16.
As a further advantage, as the length of lock actuator 36
corresponds to the length of stroke of cylinder 30 carrier
18 can be locked at any desired height along mast 16.
This further improves the operation of lifting device of the
present invention.
[0041] Preferably, in case of a power failure, the elec-
tromagnet of lock actuator 56 is turned off and profile 52
returns to its inactive position wherein block 38 engages
locking rail 34. Optionally, a user may manually operate
rod 42 to disengage block 38 from locking rail 34 to lower
carriers 16, for example. This contributes to providing a
safe working environment with an effective lifting device.
[0042] The present invention is by no means limited to
the above described preferred embodiments. The rights

sought are defined by the following claims within the
scope of which many modifications can be envisaged.
For example, the present invention can be applied to the
(wireless) lifting columns illustrated in figure 1. Alterna-
tively the invention can also be applied to other types of
lifting columns and lifting systems.

Claims

1. Lifting device for lifting a vehicle, the device compris-
ing:

- a frame with a moveable carrier configured for
carrying the vehicle, wherein the carrier com-
prises a carrying part and a guiding part;
- a drive which acts on the carrier and configured
for raising and/or lowering the carrier relative to
the frame;
- a locking system for locking and unlocking the
moveable carrier relative to the frame; and
- a controller configured for controlling the height
of the carrier,
wherein the locking system comprises:

- a lock actuator and a locking rail that both
extend over at least a part of the height of
the frame;
- a locking drive configured for moving the
lock actuator between a locked state and
an unlocked state; and
- a lock that is provided at or on the move-
able carrier and is configured for engaging
and/or disengaging the locking rail in re-
sponse to a movement of the lock actuator.

2. Lifting device according to claim 1, wherein the lock
actuator and the locking rail are provided in or at the
frame.

3. Lifting device according to claim 2, wherein the lock-
ing actuator is provided in the frame with a connec-
tion such that the locking actuator may rotate around
its axis when moving between the locked and un-
locked states.

4. Lifting device according to claim 1, 2 or 3, wherein
the locking system comprises a locking mechanism
that further comprises a rod extending between the
lock and the carrier.

5. Lifting device according to claim 4, wherein the rod
is connected to the carrier with a hinged connection
and substantially extends in a vertical direction.

6. Lifting device according to claim 5, wherein the
hinged connection is configured such that it auto-
matically moves the lock in the locked state when

7 8 



EP 3 345 861 A1

6

5

10

15

20

25

30

35

40

45

50

55

the lock actuator is not activated.

7. Lifting device according to any of the foregoing
claims, wherein the locking actuator comprises a
locking frame and an anti-wear strip extending over
substantially the length of the locking actuator.

8. Lifting device according to claim 7, wherein the lock-
ing frame comprises a lightweight material such as
aluminium.

9. Lifting device according to claim 7 or 8, wherein the
anti-wear strip comprises polyethylene.

10. Lifting device according to any of the foregoing
claims, wherein the ratio of the length of the guiding
part of the carrier and the length of the frame is below
1, preferably below 0.75, and most preferably below
0.5.

11. Lifting device according to any of the foregoing
claims, wherein the lifting device comprises a mobile
lifting column.

12. Lifting system according to at least one group of two
or more lifting devices according to any of the fore-
going claims.

13. Method for lifting a vehicle, the method comprising
the steps of:

- providing a lifting device or lifting system ac-
cording to any of the foregoing claims;
- lifting the vehicle with the drive acting on the
carrier; and
- locking the carrier at a certain height relative
to the frame by:

- actuating the lock actuator;
- moving the lock with the locking drive be-
tween a locked state and an unlocked state;
and
- engaging or disengaging the lock from the
locking rail in response to a movement of
the lock actuator.

14. Method according to claim 13, wherein the locking
system moves to the locked state in case of a power
failure.
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