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(54) Lift device to be used in conjunction with a vehicle

(57) In a first aspect, the invention provides for a lift,
to be used in conjunction with a vehicle containing a floor
6, said lift comprising:
a pair of arms 8, each connected to a four-bar linkage
mechanism 5 and at least one of said arms 8 connected
to a power actuator system 7;
a platform 9 coupled to said pair of arms 8 and;
a coupling mechanism linking said pair of arms and plat-
form;
characterized in that said pair of arms 8 are one-fold,
singular arms.

In a second aspect, the invention provides for a meth-
od for employing a lift of the current invention, whereby
the method involves using of a velocity profile during the
lifting and lowering procedure of the platform of said lift,
whereby said velocity profile will vary according to the
position of said platform.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a lift device to
be used in conjunction with vehicles, for instance to be
used for lifting and lowering wheelchair passengers or
goods. In a second aspect, the invention provides for a
method for employing a lift according to the current in-
vention.

BACKGROUND

[0002] Vehicular wheelchairs are widely used to assist
wheelchair users to enter of leave vehicles. US Pat. No.
6,379,102 issued to the Ricon Corporation on the 30th of
April 2002, discloses a powered vehicular lift for persons
who are physically challenged or have limited mobility.
The lift includes an automatic foldable platform assembly
which consists out of two plates hingeably connected
along their adjacent transverse edges, where the plat-
form assembly moves from a stowed position inside the
vehicle to an entry position at the vehicle opening (and
inversely), and moves the platform assembly between
the entry level position and a ground level position outside
the vehicle (and inversely). The lift has furthermore
means for facilitating the unfolding of the platform sec-
tions into a horizontal position and coplanar to each other.
[0003] Application WO 03/059685 by the Braun Cor-
poration, discloses a wheelchair access system with a
foldable platform for use in conjunction with a vehicle
containing a floor. The platform structure includes at least
two platform sections, which may be pivotally stacked for
storage in a stowed position. A four-bar linkage actuating
system moves right- and left-side arms between posi-
tions inboard and outboard the vehicle respectively.
[0004] Devices known in prior art require a considera-
ble storage capacity, especially due to the presence of
arms comprising at least two parts, e.g. an upper and
lower part, which are hingeably connected, hence losing
valuable space in a vehicle, and are known to cause ob-
struction of the door window. It is the object of the current
invention to provide a lift which occupies a minimum of
space in the vehicle is furthermore and to provide a sys-
tem that offers adequate stability when moving in- or out-
board the vehicle. Furthermore, it is the aim of the inven-
tion to assure a confident feeling to the user when han-
dling the lift system whereby the lifting procedure occurs
in a smooth movement at a moderate but steady pace.
Finally, the lift of the current invention has been designed
in an optimal way to ensure the safety of both the operator
and the wheelchair passenger.

SUMMARY OF THE INVENTION

[0005] In a first aspect, the present invention provides
for a powered vehicular wheelchair according to claim 6
to be used by persons who are physically challenged or

have limited mobility. The lift is to be used in conjunction
with a vehicle comprising a floor, and with limited space
for storage. The lift furthermore ensures an unhindered
view from within the vehicle and provides for a secured
and swift lifting movement.
[0006] In one embodiment, the lift comprises a four-bar
linkage mechanism, whereby said four-bar linkage
mechanism comprises of four linkage structures. The
said four-bar linkage mechanism is mounted directly on
the vehicle floor, and connected to a pair of one-fold,
singular arms adjacent to the lateral vehicle walls.
[0007] In another embodiment, at least one of said
one-fold, singular arms is connected to a power actuator
system, whereby said power actuator system comprises
preferably an electrical motor.
[0008] In yet another embodiment of the current inven-
tion, the said arms will form an angle between 80° and
90° with the vehicle floor when in stowed position.
In another embodiment, when the platform of said lift is
in an unfolded position, the said arms will form an angle
between 55° and 80° with vehicle floor.
[0009] In another embodiment of the current invention,
one of the linkage structures of the said the four-bar link-
age mechanism is linked to the arms by means of a rack
and spur gear mechanism, which permits both a tilted
and up-and downwards movement of the arms, in- and
outboard of the vehicle.
[0010] In a second aspect, the current invention pro-
vides for a method for employing a lift according to claim
1.
[0011] In one embodiment, said method involves using
a specific velocity profile during the lifting and lowering
procedure of the platform of the lift, whereby the velocity
accelerates during the first part of the lifting and lowering
procedure, remains constant during the middle part and
decreases in the final part of the procedure.
[0012] Although lifts with foldable platforms are known
in the prior art to save storage capacity, the amount of
space required to install the lift in the vehicle is still con-
siderable. These lifts make use of an actuating system
connected to a pair of hinged linking arms, and the space
occupied by these structures on the vehicle floor is still
considerable. By utilizing a pair of one-fold arms con-
nected to a simple four-bar linkage lifting actuator, mount-
ed on the floor, the present invention provides for a com-
pact lift which can be mounted nearby the entrance door
of the vehicle, hence limiting the needed storage space
in the vehicle. The present invention provides also for an
unhindered view from within the vehicle. Finally, the de-
sign of lift according to the current invention ensures an
optimal safety for the users.

DESCRIPTION OF FIGURES

[0013]

FIG. 1 is an overview of a lift according to the prior
art, whereby the platform of the lift is attached to a
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pair of arms, for supporting and moving of the plat-
form, and whereby the arms comprise an upper and
lower arm coupled to each other.

FIG. 2a-c show an illustrative overview of the un-
loading platform to the entry level of the disclosed
lift in present invention.

FIG. 3 is an illustrative view of the disclosed lift,
whereby the platform is at the ground position.

FIG. 4 is an illustrative overview of the disclosed lift
in present invention, whereby the platform is stowed
in the back of a vehicle.

FIG. 5a-b give an illustrative view of a four-bar link-
age lift mechanism and its linkage structures, which
is disclosed in the present invention. The four-bar
linkage lifting structure is connected to a arm by a
system comprising a rack and spur gears, allowing
the arm to move with respect to the four-bar linkage
mechanism.

FIG 6. depicts a realistic view of a vehicle installed
with the lift according to an embodiment of the current
invention.

FIG 7. depicts a preferred embodiment of the
four-bar linkage mechanism and the coupling mech-
anism according to the current invention.

DETAILED DESCRIPTION OF THE INVENTION

[0014] The present invention concerns a foldable lift,
to be installed on the floor of a vehicle in a vertical position
and which can be used for persons who are physically
challenged or have limited abilities. It is the aim of the
invention to provide a lift which occupies a minimum of
space in the vehicle. The lift therefore is equipped with
a specific actuator system comprising a four-bar linkage
mechanism and a singular arm linked to both the four-
bar linkage mechanism and a platform. The four-bar link-
age mechanism will assure the lowering and raising of
the arm, thereby bringing the platform either to the ground
level or in its stowed position in the vehicle.
Unless otherwise defined, all terms used in disclosing
the invention, including technical and scientific terms,
have the meaning as commonly understood by one of
ordinary skill in the art to which this invention belongs.
By means of further guidance, term definitions are includ-
ed to better appreciate the teaching of the present inven-
tion.
[0015] As used herein, the following terms have the
following meanings:
[0016] "A", "an", and "the" as used herein refers to both
singular and plural referents unless the context clearly
dictates otherwise. By way of example, "a compartment"
refers to one or more than one compartment.

[0017] "About" as used herein referring to a measura-
ble value such as a parameter, an amount, a temporal
duration, and the like, is meant to encompass variations
of +/-20% or less, preferably +/-10% or less, more pref-
erably +/-5% or less, even more preferably +/-1% or less,
and still more preferably +/-0.1% or less of and from the
specified value, in so far such variations are appropriate
to perform in the disclosed invention. However, it is to be
understood that the value to which the modifier "about"
refers is itself also specifically disclosed.
[0018] "Comprise," "comprising," and "comprises" and
"comprised of" as used herein are synonymous with "in-
clude", "including", "includes" or "contain", "containing",
"contains" and are inclusive or open-ended terms that
specifies the presence of what follows e.g. component
and do not exclude or preclude the presence of addition-
al, non-recited components, features, element, mem-
bers, steps, known in the art or disclosed therein.
[0019] The recitation of numerical ranges by endpoints
includes all numbers and fractions subsumed within that
range, as well as the recited endpoints.
The term "entry level" is to be understood as the level
where the platform of the lift is planar to and at the height
of the vehicle floor, allowing a wheelchair passenger to
either board the vehicle or board the platform of the lift.
[0020] The term "ground level" is to be understood as
the level where the platform of the lift is outside the ve-
hicle, planar to and at the height of the ground, allowing
a wheelchair passenger to either exit or board the plat-
form.
[0021] The term "one-fold, singular arm" is to be inter-
preted as an arm or branch which is a single undivided
whole.
[0022] The present invention comprises a lift, to be
used in conjunction with a vehicle containing a floor 6,
the said lift comprising:

- a pair of arms 8, each connected to a four-bar linkage
mechanism 5 and at least one of said arms 8 con-
nected to a power actuator system 7;

- a platform 9 coupled to said pair of arms 8 and;
- a coupling mechanism linking said pair of arms and

platform.

[0023] Such a lift can be used for lifting or lowering a
person in a wheelchair between a transport vehicle floor
6 and an exterior floor, i.e. a floor at ground level.
[0024] In an embodiment, said pair of arms 8 are
one-fold, singular arms.
[0025] In an embodiment, said platform 9 comprises
an unfolded position for lifting or lowering a person in a
wheelchair and a stowed position for transport, and pref-
erably whereby said four-bar linkage mechanisms 5 are
in a fixed lift position when said platform is being lifted or
lowered between said transport vehicle floor 6 and said
exterior floor. In the unfolded position, the platform com-
prises an essentially horizontal loading plane upon which
a wheelchair can be loaded for lifting or lowering. During
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lifting or lowering of the platform, possibly loaded with a
person in a wheelchair, it is safer if the four-bar mecha-
nisms are blocked. In prior art lifts, a dangerous situation
occurred when body members such as legs or arms, or
other objects accidentally get introduced in between the
four-bar linking mechanism during the lifting or lowering
procedure of the lift. As in prior art lifts, the four-bar mech-
anism was allowed to move, e.g. the linkage structures
of the mechanism rotated with respect to each, the body
members or objects introduced in between the mecha-
nism could get trapped, resulting in injuries or material
damages. The present lift solves this problem by provid-
ing four-bar linkage mechanisms 5 which are in a fixed
lift position when said platform is being lifted or lowered
between said transport vehicle floor 6 and said exterior
floor for lifting or lowering a wheelchair.
[0026] In a preferred embodiment, the lift comprises
movement controlling means for controlling a velocity
profile of said platform 9 at least when said platform is
being lifted or lowered between said transport vehicle
floor 6 and said exterior floor. The velocity profile of the
lift can thus be controlled to improve the safety and com-
fort of the person in the wheelchair being lifted or lowered.
[0027] In a preferred embodiment, the four-bar linkage
mechanisms 5 are in said fixed lift position when said
platform 9 is in said unfolded position. This means that
no confusion is possible as to when it is safe to use the
lift. If the platform is in the unfolded position, it is then
safe to use the platform. In a more preferred embodiment,
the four-bar linkage mechanisms 5 are in said fixed lift
position when said platform 9 is in an intermediate posi-
tion between the stowed position and the unfolded posi-
tion, i.e. when the position of the platform is changed
from a stowed position to the unfolded position, the four-
bar linkage mechanisms obtain said fixed lift position al-
ready before the platform is in the unfolded position.
[0028] In a preferred embodiment, each of said
four-bar linkage mechanisms comprises four linkage
structures 1-4 connected at four rotation points, each
comprising a horizontal position, whereby said horizontal
positions of said rotation points define a polygonal sta-
bility area, whereby said platform 9 and said pair of arms
8 comprise a combined center of mass comprising a hor-
izontal position, whereby said horizontal position of said
combined center of mass is located within said stability
area when said platform is in said stowed position, and
whereby said horizontal position of said combined center
of mass is located outside of said stability area when said
platform is in said unfolded position. In this embodiment,
the change of the platform’s position from the stowed
position to the unfolded position may occur by changing
the horizontal position from the pair of arms and/or the
platform, preferably by actuating said power actuator sys-
tem 7. The four-bar linkage mechanisms can thereby be
tipped into the fixed lift position under the influence of
gravity, i.e. by changing the horizontal position of the
combined center of mass of the arms and platform, the
relative orientation of the four-bar linkage structures are

adjusted until they four-bar linkage mechanisms reach
the fixed lift position. In a more preferred embodiment,
the lift may comprise at least one stopping means for
restricting at least one of said four-bar linkage mecha-
nisms to said fixed lift position, i.e. when the platform’s
position is changed from stowed to unfolded, the four-
bar linkage mechanisms are changed, preferably from a
fixed stowed position, to a fixed lift position, but not fur-
ther.
[0029] In one embodiment, the said four-bar linkage
mechanism 5 comprises four linkage structures 1-4,
which are able to move under a certain angle and with
respect to each other. Referring to Figures 4 and 5a-b,
there are shown the pair of actuating linkage structures.
In a preferred embodiment, one of the said linkage struc-
tures 1 of the four-bar linkage mechanism is mounted on
the vehicle floor 6. As this rules out the need of any ad-
ditional mounting plate, as often seen in prior art lifts, less
space will be occupied in the vehicle storing the lift. The
four-bar linkage mechanism 5 furthermore comprises of
a second linkage structure 4, opposite to the said linkage
structure 1 mounted on the vehicle floor, and two other
linkage structures 2-3, parallel to each other, connected
to both the linkage structure 1 mounted on the floor and
the structure 4 opposite of the latter. The linkage struc-
tures are interconnected by conventional connection
means to form a four-bar linkage mechanism 5, all of
which said connection means are known in the prior art.
The said connection means allow allow a rotational
movement around a fixed angle of the linkage structures.
[0030] At least one of said arms 8 will be connected to
a power actuator system 7 (ref to Fig. 5a-b) which will
actuate the four-bar linkage mechanism. As such, the
power actuator system 7 will actuate the movement of
the pair of arms 8 and the connected platform 9. The
actuator system 7 may be controlled electrically, hydrau-
lically or in any other conventional way known to one
skilled in the art. In a preferred embodiment, the said
power actuator system comprises an electrical motor. In
a preferred embodiment, said electrical motor is capable
of providing electrical power of more than 50W, prefera-
bly more than 80W, more preferably more than 100W,
even more preferably more than 120W, yet more prefer-
ably more than 140W, still more preferably more than
160W, still even more preferably more than 180W, yet
even more preferably more than 200W, yet still even
more preferably more than 220W, most preferably more
than 240W.
[0031] An electrical motor further allows for a more pre-
cise control over the velocity profile of the platform during
a lifting and lowering procedure. It also allows for a
smoother velocity profile, i.e. with less shocks or vibra-
tions, than e.g. a hydraulic motor.
[0032] In a preferred embodiment, said electrical motor
is a DC motor. In a more preferred embodiment, said
electrical motor is a 12V motor, preferably connected to
a battery, preferably of said vehicle.
The actuator system 7 is mounted in between two relative
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linkage structures and is fixed to the four-bar linkage
mechanism mounted on the vehicle’s floor by conven-
tional means, all which are well known in the art.
[0033] In a preferred embodiment and with respect to
figures 4 and 5a-b, the linkage structure 4 opposite to
the linkage structure 1 mounted on the vehicle floor will
be connected to an arm 8, which on its turn is attached
to the platform of the lift 9 by a coupling mechanism. In
a preferred embodiment, said coupling mechanism com-
prises a rack and spur gear mechanism 10 (see Fig. 5a
and 7). The said rack and spur gear mechanism 10 allows
the arm 8 to move downwards or upwards with respect
to the said linkage structure and the vehicle floor. A pro-
trusion 101 comprising a rack 102, is mounted on the
four-bar linkage structure 4 and a spur 103 is fixated on
the foldable platform 9. When the arm 8 is lowered, the
spur 103 hooks into the teeth of the rack 102 hereby
forcing the platform to turn towards an unfolded, essen-
tially horizontal position. When the arm is raised from e.g.
the entry level position to the stowed position, and the
platform is near the stowed position, the spur 103 grips
into the teeth of the rack 102. When the arm 8 is further
lifted towards the completely stowed position the spur
103 will roll over the rack 102, hereby rotating the platform
9 attached to it. In a further embodiment, said coupling
mechanism furthermore also comprises flexible means
14, such as a cable, that are coupled at a first end 15 to
the arm 8 and at an opposite second end 18 to the plat-
form 9. In a preferred embodiment, first end 15 is en-
gaged to a projecting member extending in the inboard
direction from arm 8. The cable mechanism controls the
unloading of the platform. For example, as platform 9
moves from its stowed position (Figure 2A) towards its
entry level position (Figure 2C), said flexible means 14
will pull on platform 9 to maintain the entry level position,
planar to the vehicle floor 6. In case a foldable platform
is used, said cable mechanisms 14 also assist in main-
taining first section 9a and second section 9b in horizon-
tally deployed positions (Figure 2C).
Figures 3 and 4 depict the different end-positions said
arms 8 can attain with respect to the four-bar linkage
mechanism 5 and vehicle floor 6. Hence, the said arm 8
will move to a lower position outside the vehicle, thereby
bringing the platform linked to the arms to a ground level
(see Fig. 3). Similarly, the said rack and spur gear mech-
anism 10 will allow an upward movement of the arm, in
order to eventually achieve the stowed position of the lift
(as depicted in Fig. 4). In a preferred embodiment, the
arm 8 is mounted on the linkage structure 4 under a pre-
determined angle α (see Fig. 5a). This angle α can be
chosen such that the arm 8 makes an angle with the
vehicle floor, preferably between 80° and 90°, when the
elevator is in a stowed position, and/or preferably be-
tween 55° and 80°, when the platform is in an unfolded
position and/or the elevator is between an entry level
position and a ground level position.
[0034] The said pair of arms 8 connected to both the
platform 9 and the four-bar linkage mechanism 5 com-

prises one-fold singular arms. Figure 1 depicts a lift ac-
cording to the prior art, whereby the arm 11 is a multi-
fold arm, comprising at least two parts 11a and 11b,
hingeably connected to each other. In order to deploy
the platform of said lift, the said hingeably connected
parts of the arm will unfold outside of the vehicle. The
multi-fold state of the said arm implies that the lift in a
stowed position will take up a considerable amount of
space in the vehicle.
[0035] The pair of arms connected to the platform in
the current invention is of the one-fold type, comprising
one upright branch, connected to both the four-bar link-
age mechanism 5 and the platform 9. As mentioned
above, the arm can move with respect of the four-bar
linkage mechanism 5 by means of a rack and spur gears
10. By employing a one-fold arm singular arm as in the
current invention, the lift will occupy less space when
stowed in the back of a vehicle, contrary to utilizing a lift
of the prior art type, as depicted in figure 1. Moreover,
the multi-fold arm of the prior art lift has been in the past
the cause of severe accidents, as the risk of getting body
parts, such as arms or hands, getting stuck between the
folding of said multi-fold arms is high. Hence, by deploy-
ing a one-fold, singular arm safety issues are improved.
[0036] In one embodiment, the said platform 9 of the
lift according of the current invention comprises of one
platform section, being a one-piece platform. In another
embodiment, said platform is divided in two platform sec-
tions 9a and 9b, which are able to fold with respect to
each other (see Fig. 2a-c). In yet another, more preferred
embodiment, the platform comprises sections which are
slideable with respect to each other. This way, the length
of the platform can be extended during the lifting proce-
dure, and shortened when in unused, stowed position.
Such a platform may comprise a dock bridge or dock-
bridge-like set-up with extendable lip, telescopically ex-
tendable platform sections, a boom mechanism, etc.
[0037] The platform assembly 9 can be lifted upwardly
and downwardly among a stowed position (Fig. 2a), an
entry level position (Fig. 2c) and the ground level position
by the said actuator system (Fig. 3). Figure 2a depicts
the lift installed on a vehicle floor 6, in a fully stowed
position. Figures 2b and 2c depict the unloading of the
platform to a horizontal position (the entry level), parallel
to the ground level. In one embodiment, the platform of
the wheelchair may comprise out of at least a first 9a and
second 9b platform section. Both platform sections com-
prise of an upper and lower surface. In the folded con-
figuration (Fig. 2a), the platform sections 9a-b are facing
with their lower surfaces towards each other. In unfolded,
horizontal position, both platform sections 9a-b are in par-
allel, with their respective surfaces facing the same di-
rection. In another embodiment, the said platform 9 will
comprise a one-piece platform. In a most preferred em-
bodiment, the said platform 9 will comprise slideable sec-
tions, which can slide-out with respect to each other when
unloaded to the entry and ground level in order to extend
the length of said platform. In a stowed position, at least
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one of said platform sections will slide underneath or into,
e.g. telescopically, the other in order to shorten the length
of said platform in stowed position.
[0038] Figure 3 depicts a lift according to the current
invention with the platform on ground level whereby the
arms 8 connected to the platform 9 are at their lowest
position with respect to the ground level. In this position,
the four-bar linkage mechanism 5 with the linkage struc-
tures 1-4 is pivoted/tilted towards the outside of the ve-
hicle.
[0039] Figure 4 on the other hand depicts a preferred
embodiment of the lift according to the current invention
in its stowed position. In this position, the arms 8 con-
nected to the platform 9 and the four-bar linkage mech-
anism 5 are at their highest position with respect to the
ground level by deformation of the four-bar linkage lifting
structure 5.
[0040] When in said stowed position, the said arms 8
will have an essentially vertical position, whereby said
essentially vertical is to be understood that said arms will
form an angle with the vehicle floor 6 between 80° and
90°. When said lift is actuated to move from a stowed
position to ground level position, the said arms 8 will be
slightly tilted with respect to the vehicle floor 6 due to the
action of the four-bar linkage mechanism 5. In an em-
bodiment, the maximum tilting angle between said arm
8 and said vehicle floor 6 is smaller than 80° and larger
than 55°, more preferably smaller than 75° and larger
than 65°, more preferably 70°. Said tilting of the arm 8
occurs preferably before lowering the arm to the ground
position. As is depicted in figure 2c, in a preferred em-
bodiment, the arm achieves its maximal tilted position
when the lift being at the entry level position, that is with
the platform 9 being planar to and at the height of the
vehicle floor 6. The subsequent movement of the arms
will mostly involve the lowering of said arms 8 and con-
nected platform 9 to the ground level, without said tilting
angle being changed. When the lift has to move in the
opposite direction, from said ground level, to entry posi-
tion and finally to a stowed configuration, the motion of
the arms 8 will equally be reversed. Said arms 8 will
equally perform a reversed movement, meaning that said
arms will go from a tilted to an essentially vertical position
with respect to the vehicle floor, due to the actions of said
four-bar linkage mechanism 5.
[0041] The present invention also comprises a method
for employing a lift for lifting or lowering a person in a
wheelchair between a transport vehicle floor 6 and an
exterior floor, said lift comprising a platform 9, said meth-
od comprising the steps of:

- lifting or lowering said platform 9 along a linear tra-
jectory between said transport vehicle floor 6 and
said exterior floor;

- using a velocity profile during said lifting or lowering
procedure, whereby said velocity profile will vary ac-
cording to the position of said platform 9.

Preferably a lift is used as described in this document,
and preferably said linear trajectory is defined by the fixed
lift position of the four-bar linkage mechanisms of the lift
as further explained in this document.
[0042] Preferably said method comprises the step of:

- changing the position of the platform from a stowed
position to an unfolded position; and/or

- changing the position of the platform from an unfold-
ed position to a stowed position;

whereby preferably said platform position changing steps
are performed by changing the position of the four-bar
linkage mechanisms of the lift as further explained in this
document from a fixed stowed position to a fixed lift po-
sition or from a fixed lift position to a fixed stowed position
respectively.
[0043] Prior art methods usually lifted wheelchair pas-
sengers along a non-linear trajectory, mostly due to the
platform being directly attached to a four-bar linkage
mechanism, or to the platform being attached to a pair
of arms at a specific position, whereby the pair of arms
are directly attached to a four-bar linkage mechanism as
in fig. 1. Furthermore, the present method offers an im-
proved safety and comfort for the wheelchair passenger
during the lifting/lowering procedure, due to a velocity
profile during said lifting or lowering procedure. Such ve-
locity profile may be adapted to specific needs, but in a
preferred embodiment, said velocity profile will vary ac-
cording to the position of the platform, e.g. with respect
to the transport vehicle floor and/or the exterior floor.
[0044] In an embodiment, during both the lifting and
lowering procedure of the wheelchair and its passenger,
the lift will move along a well-defined velocity profile. In
one embodiment, said utilized velocity profile will be con-
stant, and not change during the entire procedure. In a
more preferred embodiment, said velocity profile will vary
according to the position of the platform. In a first step of
the lifting and lowering procedure, said procedure will
start at a low to moderate speed, whereby said speed
will accelerate to a defined threshold in a first part of the
procedure, after which said speed will remain constant
during the middle part of the procedure, and eventually
will slow down when entering the final part of the proce-
dure. More preferably, said first and final part of the pro-
cedure is to be understood as the first and final percent-
ages of the distance that is to be bridged. In a most pre-
ferred embodiment, said first and final percentages are
to be interpreted as not more than the first and final 20%
of said distance to bridge, most preferably the first and
final 10% of said distance. In a preferred embodiment,
the maximal speed employed during the lifting or lowering
procedure is 0.15 m/s. In a more preferred embodiment,
the speed employed during the first and final part of the
procedure will be less than 0.15 m/s. By employing a
velocity profile that accelerates to achieve a constant
speed during the first part of the procedure, and finally
decreases again in the last part of said procedure, the
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stability of the lifting and lowering procedure is improved,
hence equally improving the safety thereof. Moreover,
by not utilizing a constant speed throughout the whole
procedure, but rather start at a moderate speed and ac-
celerate throughout the course of the procedure, the lat-
ter will create a better safety feeling for passenger.
[0045] In one embodiment, said (un)stowing and lift-
ing/lowering procedure can be initiated by an operator
by pressing a button or switch present in the vehicle com-
prising the lift. In a preferred embodiment, said separate
buttons or switches are provided for the unstowing/low-
ering procedure and the lifting/stowing procedure. In a
more preferred embodiment, said both procedures will
come automatically to a halt when the platform 9 of the
lift has reached the entry level, said the level planar to
and at the height of the vehicle floor 6 (see Fig. 2c). The
latter ensures protection of a potential passenger on the
lift, and prevents for instance that the lift would proceed
to the stowed position, while the passenger is still present
on the platform. Similarly, as such the system will prevent
movement of the platform while a passenger inside the
vehicle is still boarding the platform. In general, overall
safety of the lowering and lifting procedure is improved.
In a preferred embodiment, continuation of the procedure
(when the wheelchair passenger has safely boarded the
platform or the vehicle) will only occur when the operator
pushes the correspondent button or switch for a second
time. By doing so, the operator indicates that the circum-
stances allow proceeding with the subsequent steps of
the procedure, e.g. stowing away the lift or descending
to ground level.
[0046] Figure 6 depicts the preferred embodiment of
the lift according to the current invention, installed in the
back of a vehicle. In one embodiment, the lift comprises
a foldable platform 9, comprising two sections 9a-b. In
another preferred embodiment, the platform may com-
prise out of one platform section, being a one-piece plat-
form. In case of the presence of a foldable platform, the
platform section includes a first platform section 9b and
a second platform section 9b. The first and second plat-
form sections 9a-b are pivotably connected along their
transverse adjacent edges. In the stowed position, the
two sections 9a-b are collapsed transversely across each
other and folded against each other such that their un-
dersides abut against each other, and oriented in a sub-
stantially vertical low profile arrangement relative to the
vehicle doorway. In a preferred embodiment, the sections
are linked with means for interlinking 12 the said platform
sections. In one embodiment, these means comprise a
gear assembly which comprises of a pair of parallel spur
gears, interlinking both sections of the platform, and
thereby regulating the movement of the second platform
section 9a as it is folded and unfolded with respect to the
first platform section 9b. In another embodiment, these
said means 12 for interlinking the platform sections may
comprise spring means which are respectively connect-
ed to the side panels 13a-b of said outer 9b and inner
plate 9a for assisting in unfolding and folding of the two

plates. The interlinking means 12 may furthermore com-
prise a plate having a first end pivotally connected to side
panel 13a and another end pivotally coupled to side panel
13b. The platform sections are foldable relative to one
another about interlinking means 12 between the folded
and unfolded positions with respect to the first platform
section as the actuator moves the right-side and left-side
arms 8 between positions inboard and outboard the ve-
hicle, respectively. The second platform section 9a is
coupled for movement with the actuator.
[0047] In a preferred embodiment, the platform may
comprise side panels. Presence of these side panels can
prevent the wheelchair from rolling of the sides of the
platform.
[0048] In a preferred embodiment, the lift may be pro-
vided with handrails 16 extending horizontally from arms
8 when the platform is deployed in a horizontal position
as shown in Figs. 2C, 3 and 6.
[0049] Handrails 16 fold vertically relative to arms 8 so
as to extend along arms 8 when platform 9 is in its ver-
tically stowed position of Figs. 2A and 4. The platform
also includes a spring-loaded rollstop 17 pivotally con-
nected to the outboard end of platform 22 that is normally
spring-biased to a raised safety barrier position as shown
in Fig. 6.
[0050] The present invention is not intended to be re-
stricted to any particular form or arrangement, or any
specific embodiment disclosed herein, or any specific
use, since the same may be modified in various particu-
lars or relations without departing from the scope of the
claimed invention hereinabove shown and described of
which the apparatus shown is intended only for illustra-
tion and for disclosure of an operative embodiment and
not to show all of the various forms or modifications in
which the present invention might be embodied or oper-
ated.
The present invention has been described in considera-
ble detail in order to comply with the patent laws by pro-
viding full public disclosure of at least one of its forms.
[0051] However, such detailed description is not in-
tended in any way to limit the broad features or principles
of the present invention, or the scope of patent monopoly
to be granted.
[0052] Therefore, the present invention provides, but
is not limited to:

1. A lift, to be used in conjunction with a vehicle con-
taining a floor 6, said lift comprising:

a pair of arms 8, each connected to a four-bar
linkage mechanism 5 and at least one of said
arms connected to a power actuator system 7;
a platform 9 coupled to said pair of arms 8 and;
a coupling mechanism linking said pair of arms
and platform;
characterized in that said pair of arms 8 are
one-fold, singular arms.
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2. The lift of point 1 with said four-bar linkage mech-
anism 5 comprising four linkage structures 1-4
whereby said one linkage structure 1 is mounted on-
to the vehicle floor 6 and a second linkage structure
4 is attached to said pair of arms 8.
3. The lift according to point 2, whereby said pair of
arms 8 form an angle between 80° and 90° with the
vehicle floor 6, when said lift is in stowed position.
4. The lift according to point 3, whereby said pair of
arms form an angle between 55° and 80° with the
vehicle floor 6, when the platform of said lift is in an
unfolded position.
5. The lift according to point 4, whereby said linkage
structure 4 of the four-bar linkage mechanism 5 is
linked to the arms 8 by a rack and spur gear mech-
anism 10, to control a downwards and upwards
movement of the arms with respect to the vehicle
floor.
6. The lift according to point 5, whereby said power
actuator system 7 actuates the movement of said
arms 8 and platform 9.
7. The lift according to point 6, whereby said power
actuating system 7 comprises an electrical motor.
8. A method for employing a lift according to any of
the claims 1 to 7, whereby the method involves using
of a velocity profile during the lifting and lowering
procedure of the platform 9 of said lift, whereby said
velocity profile will vary according to the position of
said platform 9.
9. A method according to point 8, whereby said ve-
locity accelerates during the first part of said lifting
and lowering procedure, remains constant during the
middle part of said procedure and decreases in the
final part of said procedure.
10. A method according to point 9, whereby said first
part of lifting and lowering procedure comprises not
more than 20% of the maximal distance to bridge by
said lift.
11. A method according to point 9, whereby said final
part of lifting and lowering procedure comprises not
more than 20% of the maximal distance to bridge by
said lift.
12. A method according to point 10, whereby said
first part of lifting and lowering procedure comprises
of 10% of said maximal distance to bridge by said lift.
13. A method according to point 11, whereby said
final part of lifting and lowering procedure comprises
of 10% of said maximal distance to bridge by said lift.

Claims

1. Method for employing a lift for lifting or lowering a
person in a wheelchair between a transport vehicle
floor 6 and an exterior floor, said lift comprising a
platform 9, said method comprising the steps of:

- lifting or lowering said platform 9 along a linear

trajectory between said transport vehicle floor 6
and said exterior floor;
- using a velocity profile during said lifting or low-
ering procedure, whereby said velocity profile
will vary according to the position of said plat-
form 9.

2. Method according to claim 1, whereby said velocity
profile will vary according to the position of said plat-
form 9.

3. A method according to any of the claims 1 to 2,
whereby said velocity accelerates during the first part
of said lifting and lowering procedure, remains con-
stant during the middle part of said procedure and
decreases in the final part of said procedure.

4. A method according to any of the claims 1 to 3,
whereby said first part of lifting and lowering proce-
dure comprises not more than 20% of the maximal
distance to bridge by said lift and/or whereby said
final part of lifting and lowering procedure comprises
not more than 20% of the maximal distance to bridge
by said lift.

5. A method according to claim 4, whereby said first
part of lifting and lowering procedure comprises of
10% of said maximal distance to bridge by said lift
and/or whereby said final part of lifting and lowering
procedure comprises of 10% of said maximal dis-
tance to bridge by said lift.

6. A lift for lifting or lowering a person in a wheelchair
between a transport vehicle floor 6 and an exterior
floor, comprising

- a pair of arms 8, each connected to a four-bar
linkage mechanism 5 and at least one of said
arms connected to a power actuator system 7;
- a platform 9 coupled to said pair of arms 8; and
- a coupling mechanism linking said pair of arms
and platform 9;
whereby said platform 9 comprises an unfolded
position for lifting or lowering a person in a
wheelchair and a stowed position for transport;
whereby said four-bar linkage mechanisms 5
are in a fixed lift position when said platform is
being lifted or lowered between said transport
vehicle floor 6 and said exterior floor.

7. A lift according to claim 6, comprising movement
controlling means for controlling a velocity profile of
said platform 9 at least when said platform is being
lifted or lowered between said transport vehicle floor
6 and said exterior floor.

8. A lift according to any of the claims 6 to 7, whereby
said four-bar linkage mechanisms 5 are in said fixed
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lift position when said platform 9 is in said unfolded
position.

9. The lift according to any of the claims 6 to 8, whereby
said power actuating system 7 comprises an electri-
cal motor.

10. A lift according to any of the claims 6 to 9, whereby
each of said four-bar linkage mechanisms comprises
four linkage structures 1-4 connected at four rotation
points, each comprising a horizontal position, where-
by said horizontal positions of said rotation points
define a polygonal stability area, whereby said plat-
form 9 and said pair of arms 8 comprise a combined
center of mass comprising a horizontal position,
whereby said horizontal position of said combined
center of mass is located within said stability area
when said platform is in said stowed position, and
whereby said horizontal position of said combined
center of mass is located outside of said stability area
when said platform is in said unfolded position.

11. A lift according to any of the claims 6 to 10, compris-
ing at least one stopping means for restricting at least
one of said four-bar linkage mechanisms to said fixed
lift position.

12. A lift according to any of the claims 6 to 11, whereby
said pair of arms 8 are one-fold, singular arms.

13. A lift according to any of the claims 6 to 12, whereby
said four-bar linkage mechanism 5 comprise four
linkage structures 1-4 whereby said one linkage
structure 1 is mounted onto the vehicle floor 6 and
a second linkage structure 4 is attached to said pair
of arms 8.

14. The lift according to claim 13, whereby said linkage
structure 4 of the four-bar linkage mechanism 5 is
linked to the arms 8 by a rack and spur gear mech-
anism 10, to control a downwards and upwards
movement of the arms with respect to the vehicle
floor.

15. The lift according to any of the claims 6 to 14, where-
by said pair of arms 8 form an angle between 80°
and 90° with the vehicle floor 6, when said lift is in
stowed position, and whereby said pair of arms form
an angle between 55° and 80° with the vehicle floor
6, when the platform of said lift is in an unfolded po-
sition.

15 16 



EP 2 570 103 A1

10



EP 2 570 103 A1

11



EP 2 570 103 A1

12



EP 2 570 103 A1

13



EP 2 570 103 A1

14



EP 2 570 103 A1

15



EP 2 570 103 A1

16



EP 2 570 103 A1

17



EP 2 570 103 A1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 6379102 B [0002] • WO 03059685 A [0003]


	bibliography
	description
	claims
	drawings
	search report

