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to the linkmechanism (18, 118) such that the second end
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a lifting mechanism for
raising and/or lowering a seating element suchasa chair.
The invention is further related to a seating element, such
as a chair or a convertible chair foreseen with such a
lifting mechanism.

BACKGROUND TO THE INVENTION

[0002] Chairs which are often used in hospitals or
elderly homes are typically foreseen with large wheels
which allow for an increased stability and steerability of
the chair. If such a chair is used as a stationary chair, the
wheelsareoftennot provided, and thechassis or frameof
the chair is placed directly on the ground. Likewise, it is
possible to provide the chair with different diameters of
wheels, depending on the use of the chair. A smaller
diameter of wheels can be foreseen e.g. if these chairs
are typically onlyused in the roomof theelderly orpatient.
The height of the seating surface of the chair is thus
typically fixed with relation to the wheels and chassis
on which the chair is build and the minimum height of the
seating surface above the ground is thus depending on
what kind of wheels, chassis or frame is used. Also
typically is that these known chairs are built as a robust
chair having a heavy looking chassis on which all com-
ponents are fixed.
[0003] It can therefore be difficult, if not impossible at
times, for disabled or elderly people to comfortably sit in a
chair when the height of the seating element is not at the
right level or height for their build or length. In order to sit
and rest comfortably, it is necessary that the feet can rest
on the ground or on a foot board or footrest whereby the
patient who is sitting in the chair is able to bend his or her
knees under an angle up to 130 degrees.
[0004] A number of mechanisms are already available
in the market, which provide for the raising and/or low-
ering of the seating surface. However, these mechan-
ismsare typically complex scissor-like structuresbuild on
top of a frame providing an overall look and feel of an
over-dimensioned and closed structure which is difficult
to clean and maintain mechanism.
[0005] Other types of mechanisms allowing chairs
which are typically used in hospitals or elderly homes
to facilitate a patient from a sitting position to a standing
position or vice versa.
[0006] Typically, such mechanisms will allow the seat-
ing element, such as the bottom cushion to be tilted in a
forward direction around a pivot point as to help the
patient with the upwards and forwards movement, or to
help the patient to sit down, by gradually tilting in a
backwards and downwards direction around the pivot
point. Again, the mechanisms for these types of raising
assistance chairs are built on top of the chassis and are
typically large and heavy.

[0007] For example, KR20110050115 discloses a pro-
tector bed for a hospital is provided tominimize injury of a
patient due to a fall from a seat plate during sleep. A
protector bed for a hospital comprises a bed main body,
an upper supporting device, a lower supporting device,
and a height controlling device.
[0008] For example, US2014265497A1 discloses a
medical chair includes a seat supported by a base and
actuators adapted to both tilt and lift the seat with respect
to the base. A controller controls the actuators to both lift
and tilt the seat as the seatmoves from thesitting position
to the standing position.
[0009] There is thus a need for an improved lifting
mechanism allowing the seating surface of the seating
element to be inminimumpositionwhich is lower than the
known minimum heights for the seating surfaces, thus
being able to compensate for different diameters of
wheels and/or frames used for the seating element, while
providing for an easily accessible lifting mechanism
which can be serviced and cleaned easily.

SUMMARY OF THE INVENTION

[0010] It is the aim of the present invention to solve the
problems highlighted above. This aim is achieved by a
lifting mechanism for raising and/or lowering a seating
element, the liftingmechanism comprising a base having
a top side and a bottom side, optionally a connection
frame connected to the bottom side of the base and a link
mechanism connected to the connection frame or the
bottom side of the base whereby the link mechanism
being moveable between a retracted position and an
extended position. The lifting mechanism further com-
prising at least one actuator, the at least one actuator
configured of being connected on a first end to the con-
nection frameor the bottom side of the base such that the
first end is positioned below the base and on a second
end to the link mechanism such that the second end is
positioned above the base. The at least one actuator is
operable to move the link mechanism between the re-
tracted position and the extended position.
[0011] By connecting the link mechanism to a connec-
tion frame below the base or directly to the bottom side of
the base and by connecting one end of the at least one
actuator to the bottom side of the base, will allow for the
entire lifting mechanism to be positioned lower, thus
lowering the minimum height of the seating element to
compensate for the use of a bigger diameter of wheels.
[0012] The link mechanism comprises a first linking
element and/or a second linking element, wherein the
first linking element and/or the second linking element is
shaped such that the first and/or second linking element
canbepositionedaround thebasewhen the linkmechan-
ism is in the retracted position.
[0013] Shaping the link mechanism, andmore particu-
larly the first and/or second linking elements such that
they can be positioned around the base, allows for the
seating element to be lowered such that it can rest onor is
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in close proximity to the top side of the basewhen the link
mechanism is in the retracted position.
[0014] In a preferred embodiment, the base comprises
a fixation frame positioned around the center of the base
and at least four arms, wherein one end of each of the at
least four arms is connected to the fixation frame and the
at least four arms are essentially evenly distributed
around the center of the base.
[0015] When using a fixation frame around the center
of the base and at least four arms which are evenly
distributed and connected to this fixation frame, allows
for amore accessible structure, whereby the at least four
arms can be connected closer to the center point of the
base and brought outwardly from this center point, thus
providinganeasieraccess to thedifferent elementsof the
lifting mechanism.
[0016] In a preferred embodiment, the base further
comprises at least four wheels and wherein one of the
at least fourwheels is connected to theother endof oneof
the at least four arms such that the base is configured to
be moveable on a ground surface.
[0017] In a preferred embodiment, the connection
frame comprises a first connection bracket and a second
connection bracket, wherein the first and second con-
nection brackets connect the link mechanism to the
connection frame or wherein the base comprises a first
connection bracket and a second connection bracket,
wherein the first and second connection brackets are
connected to the base and are configured to connect
the link mechanism to the base. Depending on the clear-
ance availability under the connection frame or the base,
a connection bracket having a specific length can be
added, preferably to the bottom side of the base or to
the bottom side of the connection frame, such that the
connection point of the link mechanism can be lowered
and provide for a lowest possible height of the seating
element.
[0018] In a preferred embodiment, the link mechanism
comprises a first linking element, a second linking ele-
ment and a top connecting element, wherein a first end of
the first linking element is pivotably connected to the first
bracket, a first end of the second linking element is
pivotally connected to the second bracket, and the sec-
ond end of the first bracket and the second end of the
second bracket are pivotably connected to the connect-
ing element.
[0019] In a preferred embodiment, the first linking ele-
ment comprises a first arm and a second arm, a first end
of the first arm is configured to be pivotally connected to
the first bracket at a first rotation point, a second end of
the first arm is configured to be pivotally connected to the
top connecting element at a second rotation point, a first
end of the second arm is configured to be pivotally con-
nected to the first bracket at a third rotation point, and a
second end of the second arm is configured to be pivo-
tally connected to the top connecting element at a fourth
rotation point.
[0020] In a preferred embodiment, the second linking

element comprises a first arm and a second arm, a first
end of the first arm is configured to bepivotally connected
to the second bracket at a fifth rotation point, a second
endof the first arm is configured to bepivotally connected
to the top connecting element at a sixth rotation point, a
first end of the second arm is configured to be pivotally
connected to the second bracket at a seventh rotation
point, and a second end of the second arm is configured
tobepivotally connected to the top connectingelement at
an eighth rotation point.
[0021] In a preferred embodiment, the first arm of the
first linking element and/or the first arm of the second
linking element is V-shaped. In an alternative preferred
embodiment, the first arm of the first linking element
and/or the first arm of the second linking element is
shaped as a boomerang.
[0022] In a preferred embodiment, the second arm of
the first linking element and/or the second arm of the
second linking element is W-shaped.
[0023] Forming the first arms and/or the second arms
in a V-shape, a boomerang-shape or a W-shape allows
for the arms to be positioned around the base when the
link mechanism is in the retracted position.
[0024] In a preferred embodiment, the first and/or sec-
ond link element is configured such that when the link
mechanism is in the retracted position, the rotation points
of the second end of the first and second arm of the first
link element and/or the rotation points of the second end
of the first and second arm of the second link element are
positioned below the top side of the base. Such a link
mechanism will allow for the seating element to be posi-
tioned at a minimum height, while still allowing for a
compact and robust lifting mechanism when positioned
in its retracted position. Preferably, the height between
the ground surface on which the chair is positioned and
the topof theseatingelementwhen the linkmechanism is
in its retracted position is between 35 cm and 70 cm,
preferably between 40 cm and 50 cm, preferably at 46
cm.
[0025] In a preferred embodiment, the first and/or sec-
ond link element is configured such that when the link
mechanism is in theextendedposition, the rotationpoints
of the second end of the first and second arm of the first
link element and/or the rotation points of the second end
of the first and second arm of the second link element are
positioned above the top side of the base. Such a link
mechanism will allow for the seating element to be posi-
tioned at a maximum height, while still allowing for a
compact and robust lifting mechanism when positioned
in its extended position.
[0026] Preferably, the difference in height of the seat-
ing element when the link mechanism is in its extended
position and when it is in its retracted position is between
25 and 35 cm, preferably at 30 cm.
[0027] In a preferred embodiment, the link mechanism
further comprises a bottom connecting element, wherein
a first end of the bottom connecting element is fixedly
connected to the first linking element, and/or wherein a
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second end of the bottom connecting element is fixedly
connected to the second linking element. Using a bottom
connecting element between the first linking element and
the second linking element allows for a more robust
construction due to the connection between the first
linking element and the second linking element.
[0028] In a preferred embodiment, the first end of the
bottom connecting element is fixedly connected to the
first end of the first arm of the first linking element, and/or
wherein a second end of the bottom connecting element
is fixedly connected to the first end of the first arm of the
second linking element.
[0029] In apreferredembodiment, thebottomconnect-
ing element further comprises a connecting element,
preferably an arm connected at a position approximately
halfway the length of the bottomconnecting element, and
wherein the at least one actuator is connected at its
second end to the connecting element such that the at
least one actuator is operable to simultaneously rotate
the first armof the first linking element and/or the first arm
of the second linking element around their respective
rotation points and to move the link mechanism from
the retracted position to the extended position or vice
versa.
[0030] Alternatively, a first actuator is directly attached
to the first linking element, and a second actuator is
directly attached to the second linking element such that
the link mechanism can be moved from the retracted
position to the extended position or vice versa.
[0031] In a preferred embodiment, the top connecting
element comprises at least one connecting element,
preferably one or more connection opening, wherein
the at least one connecting element is configured to
connect a seating element with the top connecting ele-
ment. This way, any type of seating element can be
placed on top of the lifting mechanism such that any type
of seating element can be positioned anywhere from the
minimum possible height to the maximum possible
height.
[0032] In a preferred embodiment, the lifting mechan-
ism further comprises a controller, and wherein the con-
troller is configured to control the at least one actuator. In
a further preferredembodiment, the controller is a remote
controller, preferably connected to the liftingmechanism,
an NFC device, preferably a smartphone, a Bowden
cable, or a foot pedal.
[0033] In a preferred embodiment, the base is a cross
base, wherein the cross base comprises four arms and a
fixation frame positioned around the center of the cross
base, the four armsbeingconnected to the fixation frame.
The fixation frame is preferably a circular fixation frame, a
square fixation frame, a rectangular fixation frame or an
oval fixation frame.
[0034] In a preferred embodiment, the at least one
actuator is an electric actuator, preferably an electric
motor, a hydraulic actuator preferably a hydraulic pump,
an electromagnetic actuator, a mechanical actuator, an-
d/or a gas spring.

[0035] In a preferred embodiment, the lifting mechan-
ism further comprises a preferably removable footrest
slidably connected to the bottom side of the base and
positioned underneath the link mechanism and/or the
connection frame. Especially when a user of the seating
element needs to be moved around when sitting in the
seating element such as a wheelchair, it is convenient if
the feet of the user can rest on a footrest installed under-
neath the link mechanism thus preventing the feet of the
user from hindering movement of the wheelchair.
[0036] In a preferred embodiment, the lifting mechan-
ism further comprises at least one counterbalance, the at
least one counterbalance being connected to the base
and/or to the connection frame. In a further preferred
embodiment, the at least one counterbalance is config-
ured to be repositioned depending on the position of the
link mechanism. Especially when the seating element,
additionally of being lifted and/or lowered by the lifting
mechanism, is also able to be tilted, a counterbalance
may be useful to make sure that, regardless of the posi-
tion of the liftingmechanism, a safe seating arrangement
is maintained. When the seating element is e.g. lifted to
its maximum height by the lifting mechanism and the
seating element is then tilted backwards, the center of
gravity may shift. To prevent tipping over the entire seat-
ing arrangement, a counterbalance can be used such
that the center of gravity remains in an area where the
seating arrangement will not tip over.
[0037] In a further embodiment, a seating element
having a liftingmechanism is provided, wherein the seat-
ingelement isachair, preferablya relaxingchair, a raising
assistance chair or a tilt-in-space relax chair.
[0038] In a preferred embodiment, the seating element
is a convertible chair and wherein the convertible chair
can be transformed from a chair to a bed or vice versa.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039]

Figure 1 shows a 3D view of chair in an extended
position with the seating area at its maximum height
according to an embodiment of the invention;
Figure 2 shows a side view of an alternative chair in
an extended position with the seating area at its
maximum height according to an embodiment of
the invention;
Figure 3 shows the rear view of the chair as shown in
figure 2;
Figure4shows thebottomviewof thechair as shown
in figures 2 and 3;
Figure 5 shows a side view of the chair of figures 2 to
4 in a retracted position with the seating area at its
minimum height;
Figure 6 shows the rear view of the chair as shown in
figure 5;
Figure7shows thebottomviewof thechair as shown
in figures 5 and 6;
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Figures 8A and 8B show a detailed 3D view of the
liftingmechanismaccording toanembodiment of the
invention in the extended position and in the re-
tracted position;
Figures 9A to 9D show an alternative embodiment of
a linking mechanism according to the invention,
wherein figure 9A shows a side view of a chair in
an extended position with the seating area at its
maximum height, figure 9B shows a rear view of
the chair as shown in figure 9A, figure 9C shows a
side view of the chair as shown in figures 9A and 9B
in a retracted position with the seating area at its
minimum height, and figure 9D shows the rear view
of the chair as shown in figure 9C; and
Figures 10A to 10C show alternative embodiments
of the base of the lifting mechanism according to an
embodiment of the invention.

DETAILED DESCRIPTION OF INVENTION

[0040] Before the present system and method of the
invention are described, it is to be understood that this
invention is not limited to particular systemsandmethods
or combinations described, since such systems and
methods and combinationsmay, of course, vary. It is also
to be understood that the terminology used herein is not
intended to be limiting, since the scope of the present
invention will be limited only by the appended claims.
[0041] Asused herein, the singular forms "a", "an", and
"the" include both singular and plural referents unless the
context clearly dictates otherwise.
[0042] The terms "comprising", "comprises" and "com-
prised of" as used herein are synonymous with "includ-
ing", "includes" or "containing", "contains", and are in-
clusive or open-ended and do not exclude additional,
non-recited members, elements or method steps. It will
be appreciated that the terms "comprising", "comprises"
and "comprised of" as used herein comprise the terms
"consisting of", "consists" and "consists of".
[0043] Whereas the terms "one or more" or "at least
one", such as one or more or at least onemember(s) of a
group of members, is clear per se, by means of further
exemplification, the term encompasses inter alia a re-
ference toanyoneof saidmembers, or toany twoormore
of said members, such as, e.g., any ≥3, ≥4, ≥5, ≥6 or ≥7
etc. of said members, and up to all said members.
[0044] All references cited in the present specification
are hereby incorporated by reference in their entirety. In
particular, the teachings of all references herein specifi-
cally referred to are incorporated by reference.
[0045] 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 included to better appreciate the teaching of the
present invention.
[0046] In the following passages, different aspects of

the invention are defined in more detail. Each aspect so
defined may be combined with any other aspect or as-
pects unless clearly indicated to the contrary. In particu-
lar, any feature indicated as being preferred or advanta-
geous may be combined with any other feature or fea-
tures indicated as being preferred or advantageous.
Reference throughout this specification to "one embodi-
ment" or "an embodiment" means that a particular fea-
ture, structure or characteristic described in connection
with the embodiment is included in at least one embodi-
ment of the present invention. Thus, appearances of the
phrases "in one embodiment" or "in an embodiment" in
various places throughout this specification are not ne-
cessarily all referring to the same embodiment, but may.
Furthermore, the particular features, structures or char-
acteristics may be combined in any suitable manner, as
would be apparent to a person skilled in the art from this
disclosure, in one or more embodiments. Furthermore,
while someembodiments describedherein include some
but not other features included in other embodiments,
combinations of features of different embodiments are
meant to be within the scope of the invention, and form
different embodiments, aswould be understood by those
in theart. For example, in theappendedclaims, anyof the
claimed embodiments can be used in any combination.
[0047] In the present description of the invention, re-
ference is made to the accompanying drawings that form
a part hereof, and in which are shown by way of illustra-
tion only of specific embodiments in which the invention
may be practiced. Parenthesized or emboldened refer-
ence numerals affixed to respective elements merely
exemplify the elements by way of example, with which
it is not intended to limit the respective elements. Unless
otherwise indicated, all figures anddrawings in this docu-
ment are not to scale and are chosen for the purpose of
illustrating different embodiments of the invention. In
particular the dimensions of the various components
are depicted in illustrative terms only, and no relationship
between the dimensions of the various components
should be inferred from the drawings, unless so indi-
cated.
[0048] It is to be understood that other embodiments
may be utilized, and structural or logical changesmay be
made without departing from the scope of the present
invention.The followingdetaileddescription, therefore, is
not to be taken in a limiting sense, and the scope of the
present invention is defined by the appended claims.
[0049] Figure1showsa3Dviewofaseatingelement5
such as a chair having a liftingmechanism 1 according to
an embodiment of the invention. The lifting mechanism 1
is in the extended position such that the seating area of
the chair 5 is at its maximum height above the ground
surface. The lifting mechanism 1 is able to lift the chair 5
from a retracted position (see figure 5) to the extended
position as shown in figure 1. Vice versa, the lifting
mechanism 1 is able to lower the chair 5 from the ex-
tended position to the retracted position as shown in
figure 1.
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[0050] The lifting mechanism 1 comprises a base 10
having a top side 12 and a bottom side 14. The bottom
side 14 is facing the ground surface, while the top side 12
is facing the chair 5 which is placed upon a connecting
element 50. A connection frame 16 is foreseen which is
connected to thebottomside14of thebase10andallows
for the positioning of a first 42 and second 44 bracket
relative to thebase10.Theconnection frame16provides
additional strength and robustness to the lifting mechan-
ism 1. Alternatively, the first 42 and second 44 brackets
are connected directly to the bottom side 14 of the base
10.
[0051] The liftingmechanism1 further comprises a link
mechanism 18 connected to the connection frame 16 or
to the bottomside 14of the base10preferably via the first
42 and the second 44 bracket. The link mechanism 18 of
figure 1 comprises a first linking element 46 anda second
linking element 48. The first linking element 46 and
second linking element 48 are shaped such that the first
46 and second 48 linking element can be positioned
around the base 10 when the link mechanism 18 is in
the retracted position. Although a first 46 and second 48
linking element are preferred, the linkmechanism 18 can
be constructed having only one link element. However, in
this case, such a link element needs to be constructed as
a heavy-duty element, since the entire lifting mechanism
1 and seating element 5 will be resting on this one link
element.
[0052] An actuator 20, such as a hydraulic cylinder is
connected at a first end to the connection frame 16and at
its second end to the linkmechanism 18 via a connecting
element 80, preferably an arm 80, and a bottom connect-
ing element 52. The actuator 20 is able to move the link
mechanism 18 and more particular the first linking ele-
ment 46 and the second linking element 48, between the
retracted position and theextendedposition thus lifting or
lowering the chair 5. Alternatively, the actuator 20 is
directly connected to the bottom side of the base 10
instead of being connected via the connection frame
16. Connecting the actuator 20 at its first end to the
connection frame 16 which is positioned below the base
10, or directly at the bottom side 14 of the base 10,
facilitates that the actuator 20 is positioned as low as
possible and as close as possible with the ground sur-
face, such that theminimumheightof theseatingelement
5 is lower as currently available in the market.
[0053] Thearm80 is connectedapproximately halfway
along the length of the bottom connecting element 52.
Although it is preferred to connect the arm 80 at approxi-
mately halfway the length of the bottom connecting ele-
ment 52 such that the force which is applied by the
actuator20 to thebottomconnectingelement52 isevenly
distributed, it is also possible to position the arm 80 at
another position along the length of the bottom connect-
ing element 52.
[0054] As a further alternative, instead of foreseeing
only one actuator 20, it is likewise possible to foresee two
or more actuators 20 to move the link mechanism 18,

whereby two or more arms 80 are connected to the
bottom connecting element 52 and themultiple actuators
will work together to move the link mechanism 18. In this
case, smaller sizedactuatorscanbeusedwhile still being
able to provide the necessary force to move the link
mechanism 18.
[0055] The base 10 comprises a fixation frame 30
positioned around a center X of the base 10 and four
arms 32, 34, 36, 38 which are essentially evenly distrib-
uted around the center X of the base 10. One end 32a,
34a, 36a, 38a of each of the four arms 32, 34, 36, 38 is
connected to the fixation frame 30, while the other end
32b, 34b, 36b, 38b of each of the four arms 32, 34, 36, 38
is foreseen with a wheel 40 to allow the base 10 to move
over the ground surface.
[0056] Although not shown, at least one counterba-
lance can be connected to the base 10 and/or to the
connection frame 16. Such a counterbalance can be
fixed to the base 10 and/or the connection frame 16 or
it can repositionable depending on the position of the link
mechanism 18. Especially when the seating element 5,
additionally of being lifted and/or lowered by the lifting
mechanism 1, is also able to be tilted, a counterbalance
may be useful to make sure that, regardless of the posi-
tion of the lifting mechanism 1, a safe seating arrange-
ment is maintained. When the chair 5 is e.g. lifted to its
maximum height by the liftingmechanism 1 and the chair
5 is then tilted backwards, the center of gravity may shift.
Toprevent tippingover of theentire seatingarrangement,
a counterbalance can be used such that the center of
gravity remains in an area where the seating arrange-
ment will not tip over. Therefore, the counterbalance can
be repositioned with regards to the base 10 and/or the
connection frame 16, e.g. gradually extended, when the
chair 5 is moved from its lowest position to its highest
position by the lifting mechanism 1. Likewise, the coun-
terbalance can gradually slide back inwards when the
chair 5 is moved from its highest position to its lowest
position by the liftingmechanism 1. Such repositioning of
the counterbalance can be done automatically by e.g. a
controller when operating the lifting mechanism 1, or can
be done manually by a user of the lifting mechanism 1.
[0057] As further can be seen from figure 1, the link
mechanism 18 comprises a top connecting element 50
having a first attachment element 50a and a second
attachment element 50b. A first end of the first linking
element 46 is pivotably connected to the first bracket 42
while the second end of the first linking element 46 is
pivotally connected to the first attachment element 50a at
a first end of the top connecting element 50. Likewise, a
first end of the second linking element 48 is pivotably
connected to the first bracket 44 while the second end of
the second linking element 48 is pivotally connected to
the second attachment element 50b at a second end of
the top connecting element 50.
[0058] Connecting the first linking element 46, the
second linking element 48, the top connecting element
50 and the bottom connecting element 52 via the brack-
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ets 42, 44 with each other will provide for a stable and
robust link mechanism 18 which is able to withstand
deformation of the elements of the link mechanism 18
when a user is sitting in the seating element or chair 5.
[0059] Further, the lifting mechanism 1 can be fore-
seen with a removable footrest 90 which is slidably con-
nected to the bottom side 14 of the base 10. The footrest
90 is positioned underneath the link mechanism 18 and
the connection frame 16, and will thus shield the ele-
ments of the link mechanism 18, the actuator 20 and the
connection frame 16 from the ground surface.
[0060] Figure 2 shows a side view of an alternative
chair 5, having a leg support element attached to the
seating area of the chair 5. The chair 5 as shown is in the
extended position with the seating area being at its
maximum height above the ground surface. The chair
5 of figure 2 is attached to a similar liftingmechanism1as
is shown in figure 1.
[0061] In figure 2, the first linking element 46 is shown.
The linking element 46 comprises a first arm 46a and a
second arm 46b, whereby the first arm 46a is positioned
on the inside of the lifting mechanism 1 and the second
arm46b is positionedon theoutsideof the liftingmechan-
ism1.A first endof the first arm46a is pivotally connected
to the first bracket 42 at a first rotation point 54, while a
second end of the first arm 46a is pivotally connected to
the first attachment element 50a of the top connecting
element 50 at a second rotation point 64. A first end of the
second arm 46b is pivotally connected to the first bracket
42 at a third rotation point 56, while a second end of the
second arm 46b is pivotally connected to the first attach-
ment element 50a of the top connecting element 50 at a
fourth rotation point 66. The third rotation point 56 is
positioned above the first rotation point 54 on the first
bracket 42, while the fourth rotation point 66 is positioned
above the second rotationpoint 64on the first attachment
element 50a. As shown in figures 8A and 8B, likewise,
the second linking element 48 comprises a first arm 48a
and a second arm 48b, whereby the first arm 48a is
positioned on the inside of the lifting mechanism 1 and
the second arm 48b is positioned on the outside of the
lifting mechanism 1. A first end of the first arm 48a is
pivotally connected to the second bracket 44 at a fifth
rotationpoint 58,while a secondendof the first arm48a is
pivotally connected to the second attachment element
50b of the top connecting element 50 at a sixth rotation
point 68. A first end of the second arm 48b is pivotally
connected to the second bracket 44 at a seventh rotation
point 60, while a second end of the second arm 48b is
pivotally connected to the second attachment element
50bof the top connecting element 50at aneighth rotation
point 70. The seventh rotation point 60 is positioned
above the fifth rotation point 58 on the second bracket
44, while the eighth rotation point 70 is positioned above
the sixth rotation point 68 on the second attachment
element 50b.
[0062] Thebottomconnectingelement 52 is at oneend
fixedly connected to the first end of the first arm46aof the

first linking element 46, and on the one end fixedly con-
nected to the first end of the first arm 48a of the second
linking element 48 and thus indirectly connected to the
first 42 and second 44 bracket. When the lifting mechan-
ism 1 is in its fully retracted position (see figure 8B), the
actuator or hydraulic cylinder 20 may extend or push out
such that the lifting mechanism 1 is moving from its fully
retracted position to its fully extended position (see figure
8A). Therefore, thehydraulic cylinder 20will push thearm
80 forward, which at its turn will cause the bottom con-
necting element 52 to rotate in a counterclockwise direc-
tion around the first rotation point 54 and the fifth rotation
point 58. Due to the fact that the bottom connecting
element 52 is preferably fixedly connected to both the
first arm 46a of the first linking element 46 and the first
arm 48a of the second linking element 48, rotation of the
bottomconnectingelement 52will cause the first arm46a
of the first linking element 46 and the first arm 48a of the
second linking element 48 to move together with the
rotating bottom connecting element 52. Since the first
arm 46a of the first linking element 46, the second arm
46b of the first linking element 46, the first arm 48a of the
second linkingelement48, and thesecondarm48bof the
second linking element 48 are all connected with the top
connecting element 50 and thuswith each other, all arms
46a, 46b, 48a, 48b will rotate together by the movement
of the hydraulic cylinder 20, thus pushing the top con-
necting element 50 upwards or downwards if the hydrau-
lic cylinder 20 is retracting.
[0063] As can be seen from figure 2, one end of the
hydraulic cylinder 20 is connected to the bottom connect-
ing element 52, while the other end of the hydraulic
cylinder 20 is connected to the bottom side 14 of the
base 10. By doing so, a part of the hydraulic cylinder 20
can be positioned below the base 10, thus being able to
position the lifting mechanism 1 as low as possible to the
ground surface. Additionally, by positioning at least a part
of the actuator 20 under the base 10, a larger, more
powerful actuator 20 can be used without the need to
settle for a higher minimum height of the seating area of
the seating element 5 above the ground surface.
[0064] Figure 3 shows the rear view of the chair 5 as
shown in figure 2 with the lifting mechanism 1 in its fully
extended position. The chair 5 is connected to the top
connecting element 50 via connection openings 51 and
bolts and nuts (not shown). Other ways or means to
attach the chair 5 to the top connecting element 50 are
likewise possible, such as rivets, welding, gluing, snap or
press fits, etc.
[0065] Preferably, spacers 53, 55 are foreseen at the
rotation points 66, 70 between the second arms 46b and
48b and the first 50a and second 50b attachment ele-
ments respectively.
[0066] The first arm46aof the first linking element 46 is
connected to the first bracket 42 on the side of the first
bracket 42 facing inwardly, while the second arm 46b of
thefirst linkingelement46 is connected to thefirst bracket
42 on the side of the first bracket 42 facing outwardly.
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Likewise, the first arm 48a of the second linking element
48 is connected to the second bracket 44 on the side of
the second bracket 44 facing inwardly, while the second
arm 48b of the second linking element 48 is connected to
the second bracket 44 on the side of the second bracket
44 facing outwardly. The first 42 and second 44 bracket
are typically formed as aU-shaped bracket, thus creating
a space between the first leg and the second leg of each
U-shaped bracket. The first 50a and second 50b attach-
ment elements are typically a plate having a specific
thickness to provide robustness to the top connecting
element 50 without adding additional and unnecessary
weight to the top connecting element 50. The spacers 53,
55are thus used to compensate for the distancebetween
the legs of the U-shaped brackets 42, 44 and make it
possible to assemble the first 46a and second 46b arms
of the first linking element 46, the first bracket 42 and the
first attachment element 50a as a first parallelogram,
while assembling the first 48a and second 48b arms of
thesecond linkingelement 58, thesecondbracket 44and
the second attachment element 50b as a second paral-
lelogram.
[0067] Further, figure 3 shows that the wheels 40 are
attached to the base 10,more particularly, eachwheel 40
is attached to an arm 32, 34, 36, 38 of the base 10. As is
clearly visible from figure 3, the size of the wheels 40 will
determine theheight between thegroundsurfaceand the
bottom 14 of the base 10. In order to compensate the
height difference which may arise from using different
sizes of wheels 40, the first 42 and second 44 brackets,
the first 50a and second 50b attachment element and the
arms 46a, 46b, 48a, 48b of the linking elements 46, 48
can be formed in such a way that when bigger sized
wheels 40 are used, the link mechanism 18 can be
positioned further below the bottom side 14 of the base
10.
[0068] The arms 32, 34, 36, 38 of the base 10 of the
preferred embodiment as shown in the figures 1 to 8Bare
positionedaround thecentral fixation frame30and forma
crossbase. In order for the arms46a, 46b, 48a, 48bof the
linkingelements 46, 48 to beable to bepositionedaround
the cross base 10 when the link mechanism 18 is in its
retracted position, the first arm 46a of the first linking
element 46 and the first arm 48a of the second linking
element 48 is formed as aV-shape. Likewise, the second
arm46bof the first linkingelement 46and the secondarm
48b of the second linking element 48 is formed as a W-
shape. Alternatively, the arms 46a, 46b, 48a, 48b of the
linking elements 46, 48 can be formed in any other shape
such as a boomerang, a sinus wave or any free flowing
shape necessary to allow the first ends of the arms 46a,
46b, 48a, 48b to be connected to the first 42 or second 44
brackets, while the second ends of the arms 46a, 46b,
48a, 48b to be connected to the first 50a or second 50b
attachment element, regardless of the position or form of
thefirst 42andsecond44bracket and thepositionor form
of the base 10.
[0069] Figure4shows thebottomviewof the chair 5as

shown in figures 2 and 3. The connection frame 16 is
attached to the arms32, 34, 36, 38of the cross base10 at
eight connectionpoints16a‑16h tosecure theconnection
frame 16 to the bottom side 14 of the cross base 10.
[0070] The actuator 20 is connected to the connection
frame 16 such that this side of the actuator 20 is posi-
tioned below the bottom side 14 of the cross base 10,
while the other side of the actuator 20 can be positioned
above the topside12of thecrossbase10andattached to
the arm 80 tomove the arm 80 and thus the link mechan-
ism 18 when extending or retracting. Alternatively, the
actuator 20 can be connected directly to the bottom side
14 of the cross base 10.
[0071] Also clear fromfigure 4 is that the arms46a, 46b
and 48a, 48b of the first linking element 46 and second
linking element 48are spaceapart fromeachother by the
spacers 53, 55 to form a parallelogram.
[0072] Figure 5 shows a side view of the chair 5 of
figures 2 to 4, the chair 5 being in the retracted position
such that the seating area of the chair 5 is at its minimum
height and as close as possible to the ground surface. As
can be seen from figure 5, the lifting mechanism 1 is
retracted and the first attachment element 50a is now at
least partially below the bottom side 14 of the cross base
10. The arms 46a and 46b of the first linking element 46
areshaped in suchaway that thesearms46a,46bcanbe
positioned around the arms 32, 34 of the cross base 10
when the link mechanism 18 is lowered to its fully re-
tractedposition. Likewise, the arms48a, 48of the second
linking element 48 are shaped such that these arms 48a,
48bcanbepositionedaround thearms36, 38of thecross
base10when the linkmechanism18 is lowered to its fully
retracted position (see figure 8B). Due to the shape of the
arms 46a, 46b, 48a, 48b of the first 46 and second 48
linking element, the movement of the link mechanism 18
from a fully extended to a fully retracted position is not
hindered.
[0073] Figure 6 shows the rear view of the chair 5 as
shown in figure5,whilefigure7shows thebottomviewof
the chair 5 as shown in figure 5. In particular in figure 7, it
is shown that thebottomconnectingelement52 is rotated
by themovement of the hydraulic cylinder 20 and the arm
80, such that the bottom connecting element 52 is now
positioned at least partially behind the front of the con-
nection frame 16.
[0074] Further, when comparing figure 3 with figure 6 it
is clear that the distance between the lowest parts of the
lifting mechanism 1 and the ground surface does not
change regardless of the link mechanism 18 being in
the retracted position as shown in figure 6, the extended
position as shown in figure3, or anywhere between these
two positions.
[0075] Figures 8A and 8B show a detailed 3D view of
the lifting mechanism 1 of the preferred embodiment, in
which the lifting mechanism 1 is shown in its extended
position in figure8A,whilebeing in its retractedposition in
figure 8B. When comparing the lifting mechanism 1 in its
extended position with its retracted position it is clear that
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the second 64 and fourth 66 rotation points of the second
end of the first 46a and second 46b arm of the first link
element 46 and the sixth 68 and eighth 70 rotation points
of the second end of the first 48a and second 48b arm of
the second link element 48 are repositioned compared to
the cross base 10 and will move from being positioned
above the top side 12 of the cross base to drop below the
top side 12 of the cross base 10 when moving from the
extended position as shown in figure 8A to the retracted
position as shown in figure 8B.
[0076] Further shown in figure 8A and 8B is the remo-
vable footrest 90 which is slidably connected to the
bottom side 14 of the cross base 10. The footrest 90 is
positioned underneath the link mechanism 18 and the
connection frame 16, and will thus shield the elements of
the link mechanism 18, the actuator 20 and the connec-
tion frame16 from the groundsurface. Since the distance
between the lowest parts of the lifting mechanism 1 and
the ground surface does not change regardless of the
position of the link mechanism 18, such a footrest 90 can
be installed between the lowest part of the liftingmechan-
ism 1 and the ground surface. Although such a foot rest
90 is not necessary for the good functioning and opera-
tion of the lifting mechanism 1, it has besides allowing a
user of the chair 5 to place his feet on the foot rest 90, the
additional function that it may protect the components of
the liftingmechanism 1 from objects laying on the floor or
ground surface. Since the front end of the footrest 90 is
positioned before the front of the connection frame16, an
object which is high enough to come into contact with a
component or element of the lifting mechanism 1 will be
pushed forward by the front end of the footrest 90. An
objectwhich is small enough topassunder the footrest 90
will not be able to contact any of the elements of the lifting
mechanism 1 and in any way is shielded by the presence
of the footrest 90.
[0077] Figures 9A to 9D show an alternative embodi-
mentof a linkingmechanism100according to thepresent
invention. In particular, the first 146 and second 148
linking element are designed to form a more compact
unit. Therefore, the second arm 146b, 148b is positioned
on the outside of the linking element 146, 148 and con-
structed such that it shields the majority of the first arm
146a, 148a of the linking element 146, 148. The remain-
ing elements as described in relation to the previous
figures, are the same or similar elements, having the
same functionality.
[0078] In figure 9A, a side view of the chair is shown,
where the chair 105 is in its extended position with the
seatingareaat itsmaximumheight.Similar to thechair as
shown in figure 2, the chair 105 is foreseen with a leg
support element attached to the seating area of the chair
105. In figure 9A, only the first linking element 146 is
shown. The linking element 146 comprises a first arm
146a and a second arm 146b. The first arm 146a is
positioned on the inside of the lifting mechanism 100
and the second arm 146b is positioned on the outside
of the lifting mechanism 100, whereby the second arm

146b obstructed themajority of the first arm146a. Similar
to the embodiment as shown in figure 2, a first end of the
first arm 146a is pivotally connected to a first bracket 142
at a first rotation point 154, while a second end of the first
arm 146a is pivotally connected to a first attachment
element 150a of the top connecting element 150 at a
second rotation point 164. A first end of the second arm
146b is pivotally connected to the first bracket 142 at a
third rotation point 156, while a second end of the second
arm 146b is pivotally connected to the first attachment
element 150a of the top connecting element 150 at a
fourth rotation point 166. The third rotation point 156 is
positioned above the first rotation point 154 on the first
bracket 142, while the fourth rotation point 166 is posi-
tioned above the second rotation point 164 on the first
attachment element 150a.
[0079] In figure 9B, the rear view of the chair as shown
in figure 9A is shown with the lifting mechanism 100 in its
fully extended position. As can be seen in figure 9B, the
first arm146aof the first linking element 146 is connected
to the first bracket 142 on the side of the first bracket 142
facing inwardly, while the second arm 146b of the first
linking element 146 is connected to the first bracket 142
on the side of the first bracket 142 facing outwardly.
Likewise, the first arm148a of the second linking element
148 is connected to the secondbracket 144 on the side of
the second bracket 144 facing inwardly, while the second
arm 148b of the second linking element 148 is connected
to the second bracket 144 on the side of the second
bracket 144 facing outwardly. The first 142 and second
144 bracket are typically formed as a U-shaped bracket,
thus creating a space between the first leg and the
second leg of each U-shaped bracket.
[0080] The chair 105 is connected to a top connecting
element 150, thus effectively connecting the seat of the
chair 105 with the lifting mechanism 100. A connection
frame 116 is foreseen to which the first 142 and second
144 bracket are connected, relative to a base 110 of the
liftingmechanism100.Anactuator 120 is connectedat its
first end to the connection frame 116 and at its second
end toa connectingelement 152.Whencomparing figure
9Bwith figure3, the connectingelement 152 ispositioned
higher above the base 110 compared to the connecting
element 52 and the base 10. Such a higher positioning
may be beneficial for the stability of the chair 105 when
moving up or down.
[0081] The connecting element 152 is connected at
one end to the first linking element 146, and at its other
end to the second linking element 148. A spring element
195 is likewise connected at its first end to the connection
frame 116 and at its second end to the connecting ele-
ment 152. The spring element 195, preferably a gas
spring 195 cooperates with the hydraulic cylinder 120
during movement of the lifting mechanism 100. Although
the example of figure 9B shows a hydraulic cylinder 120,
likewise an electric actuator, preferably an electric motor,
a hydraulic actuator preferably a hydraulic pump or an
electromagnetic actuator can be used instead of the
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hydraulic cylinder. The spring element 195 is provided to
take up vibrations or reduce abrupt movements when
operating the hydraulic cylinder 120 allowing a smoother
operation of the up and downwardmovement of the chair
105. Additionally, a spring element, such as gas spring
195, helps reduce the force that would otherwise need to
be provided by the actuator - whether it’s a hydraulic
cylinder 120, electric motor, or hydraulic pump. This
results in a more compact actuator that requires less
force to move the chair 105 up or down. In figure 9C, a
side view is shown of the chair as shown in figure 9A and
9B, the chair 105 is in its retracted position with the
seating area at its minimum height. As can be seen,
the liftingmechanism100 is retracted and the first attach-
ment elements 150a, 150b are now at least partially
below the bottom side of the base 110. The arms 146a
and 146b of the first linking element 146 are shaped in
suchaway that thesearms146a, 146b canbepositioned
around the base 110 when the link mechanism 118 is
lowered to its fully retracted position. Likewise, the arms
148a, 148 of the second linking element 148 are shaped
such that these arms 148a, 148b can be positioned
around the base 110 when the link mechanism 118 is
lowered to its fully retracted position. Due to the shape of
the arms 146a, 146b, 148a, 148b of the first 146 and
second 148 linking element, the movement of the link
mechanism 118 from a fully extended to a fully retracted
position is not hindered.
[0082] In figure 9D, a rear view of the chair as shown in
figure 9C is shown. As is the case with the first embodi-
ment described in relation to figures 1 to 7, it is clear that
again the distance between the lowest parts of the lifting
mechanism100 and the ground surface does not change
regardless of the link mechanism 118 being in the re-
tracted position as shown in figure 9C and 9D, the ex-
tended position as shown in figures 9A and 9B, or any-
where between these two positions.
[0083] When the lifting mechanism 100 is in its fully
retractedposition (seefigures9Cand9D), theactuator or
hydraulic cylinder 120 may extend or push out such that
the lifting mechanism 100 is moving from its fully re-
tracted position to its fully extended position (see figures
9A and 9B). Therefore, the hydraulic cylinder 120 will
rotate the connecting element 152 in a counterclockwise
direction around the first rotation point 154 and the fifth
rotation point 158. Due to the fact that the bottom con-
necting element 152 is preferably fixedly connected to
both the first arm146a of the first linking element 146 and
the first arm 148a of the second linking element 148,
rotation of the bottom connecting element 152 will cause
the first arm 146a of the first linking element 146 and the
first arm 148a of the second linking element 148 to move
together with the rotating bottom connecting element
152. Since the first arm 146a of the first linking element
146, the second arm146b of the first linking element 146,
the first arm 148a of the second linking element 148, and
the second arm 148b of the second linking element 148
are all connected with the top connecting element 150

and thuswitheachother, all arms146a,146b, 148a,148b
will rotate together by the movement of the hydraulic
cylinder 120, thus pushing the top connecting element
150upwardsordownwards if thehydraulic cylinder120 is
retracting. The spring element 195 cooperates and as-
sists with the hydraulic cylinder 120 during movement of
the lifting mechanism 100.
[0084] Figures 10A to 10C show alternative embodi-
ments of the base10 of the liftingmechanism1according
toanembodiment of the invention. Thebase10asshown
in figure 9A is comparable to the cross base 10 as shown
in figures 1 to 8B.
[0085] Thearms32, 34, 36, 38of thebase10as shown
in the figure 9A are positioned around the central fixation
frame 30 and form a cross base. One end 32a, 34a, 36a,
38a of each of the at least four arms 32, 34, 36, 38 is each
time connected to the fixation frame 30 and are essen-
tially evenly distributed around the center X of the cross
base 10.
[0086] Wheels 40 are connected to the other end 32b,
34b, 36b, 38b of the arms 32, 34, 36, 38 such that the
crossbase10 is configured tobemoveableon theground
surface. The central fixation frame 30 of figure 9A is
essentially of a circular form, while the central fixation
frame 30’ of figure 9B is essentially of a square form. The
central fixation frame 30" as shown in figure 9C is of a
rectangular form. Other forms for the central fixation
frame 30 are equally possible such as an oval form, an
8-shaped form, etc.
[0087] In order to have a stable base 10 on which the
chair 5 is to be mounted, it is preferred that the arms 32,
34, 36, 38 are evenly distributed around the center X of
the base 10 and attached to the central fixation frame 30.
Preferably, the actuator 20 is positioned in front of the
center X of the base 10 and preferably offset to the center
X, such that the movement of the actuator 20 is not
hindered by any of the arms 32, 34, 36, 38 of the base 10.
[0088] Although the figures 9A to 9C show four arms
32, 34, 36, 38, it is also possible to use more than four
arms to construct the base 10.
[0089] The shape of the base 10may be in accordance
with known designs, and the shapes shown in the draw-
ings are not limiting the scope of the present invention.
[0090] Although not shown on any of the drawings, the
lifting mechanism 1 may comprise a controller which is
able to control the operation of the actuator 20. Such
controller can be a remote controller whereby the con-
troller is attached to the lifting mechanism 1 via a cable.
Likewise, thecontrollermaybeawirelessdevice, suchas
an RFC device or a smartphone to operate and control
the lifting mechanism 1. Further alternatives for the con-
troller can be a Bowden cable or a foot pedal to operate
and control the lifting mechanism 1.
[0091] Although not shown in the figures, an additional
safety feature may be added to the lifting mechanism 1.
When the seating arrangement is equipped with a brak-
ing system it is possible to allow the controller to operate
the lifting mechanism 1 only when the brakes are acti-
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vated and actively brake the wheels 40 of the seating
arrangement thus preventing the wheels from moving of
the ground surfacewhen the liftingmechanism is lifting or
lowering the chair 5 in relation to the ground surface.
[0092] The figures 1 to 8B show a hydraulic cylinder 20
as the actuator used to lift or lower the lifting mechanism
1. However, it is also possible to use an electric motor, a
hydraulic pump, an electromagnetic actuator, a mechan-
ical actuator or a gas spring to move the arm 80 and to
operate the lifting mechanism 1.
[0093] The seating element 5 shown in figures 1 to 7 is
a relax chair 5. However, the seating element 5 can be
any typeof chair, suchasa raisingassisting chair, a tilt-in-
space relax chair, a convertible chair where the chair can
be transformed into a bed, or a combination thereof. Not
all the details described above are required in every
embodiment according to the invention.

Claims

1. A lifting mechanism (1, 100) for raising and/or low-
ering a seating element (5, 105), the lifting mechan-
ism (1, 100) comprising:

- a base (10, 110) having a top side (12) and a
bottom side (14);
- optionally, a connection frame (16, 116) con-
nected to the bottom side (14) of the base (10,
110);
- a link mechanism (18, 118) connected to the
connection frame (16, 116) or the bottom side of
the base (10, 110), the linkmechanism (18, 118)
being moveable between a retracted position
and an extended position;
- at least one actuator (20, 120), the at least one
actuator (20, 120) being configured to connect,
at a first end, to the connection frame (16, 116) or
the bottom side of the base (10, 110), such that
the first end is positioned below the base (10,
110), and, at a second end, to the link mechan-
ism (18, 118), such that the second end is posi-
tioned above the base (10, 110); wherein the at
least one actuator (20, 120) is operable to move
the link mechanism (18, 118) between the re-
tracted position and the extended position; and,
- wherein the link mechanism (18, 118) com-
prises a first linking element (46, 146) and/or a
second linking element (48, 148), wherein the
first linking element (46,146) and/or the second
linking element (48, 148) are shaped such that
the first linking element (46, 146) and/or the
second linking element (48, 148) can be posi-
tioned around the base (10, 110) when the link
mechanism (18, 118) is in the retracted position.

2. The lifting mechanism (1, 100) according to claim 1,
wherein the base (10, 110) comprises a fixation

frame (30) positioned around the center (X) of the
base (10, 110) and at least four arms (32, 34, 36, 38),
wherein one end (32a, 34a, 36a, 38a) of each of the
at least four arms (32, 34, 36, 38) is connected to the
fixation frame (30) and the at least four arms (32, 34,
36, 38) are essentially evenly distributed around the
center (X) of the base (10, 110).

3. The lifting mechanism (1, 100) according to claim 2,
wherein the base (10, 110) further comprises at least
four wheels (40) and wherein one of the at least four
wheels (40) is connected to the other end (32b, 34b,
36b, 38b) of one of the at least four arms (32, 34, 36,
38) such that the base (10, 110) is configured to be
moveable on a ground surface.

4. The lifting mechanism (1, 100) according to any one
of the preceding claims, wherein the connection
frame (16, 116) comprises a first connection bracket
(42, 142) andasecondconnectionbracket (44, 144),
wherein the first and second connection brackets
(42, 44; 142, 144) connect the link mechanism (18,
118) to theconnection frame(16,116), orwherein the
base (10, 110) comprises a first connection bracket
(42, 142) andasecondconnectionbracket (44, 144),
wherein the first and second connection brackets
(42, 44; 142, 144) are connected to the base (10,
110) and are configured to connect the link mechan-
ism (18, 118) to the base (10, 110).

5. The lifting mechanism (1, 100) according to claim 4,
wherein the link mechanism (18, 118) comprises a
first linking element (46, 146), a second linking ele-
ment (48, 148) and a top connecting element (50,
150), wherein a first end of the first linking element
(46, 146) is pivotably connected to the first connec-
tionbracket (42, 142), a first endof thesecond linking
element (48, 148) is pivotally connected to the sec-
ond connection bracket (44, 144), and the second
end of the first bracket (46, 146) and the second end
of the second connection bracket (44, 144) are pi-
votably connected to the connecting element (50,
150), and optionally wherein the first linking element
(46, 146) comprises a first arm (46a, 146a) and a
second arm (46b, 146b), a first end of the first arm
(46a, 146a) is configured to bepivotally connected to
thefirst connectionbracket (42, 142)at a first rotation
point (54, 154), a second end of the first arm (46a,
146a) is configured to be pivotally connected to the
top connecting element (50, 150) at a second rota-
tion point (64, 164), a first end of the second arm
(46b, 146b) is configured to bepivotally connected to
the first connection bracket (42, 142) at a third rota-
tion point (56, 156), and a second end of the second
arm (46b, 146b) is configured to be pivotally con-
nected to the top connecting element (50, 150) at a
fourth rotation point (66, 166).
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6. The lifting mechanism (1, 100) according to claim 5,
wherein the second linking element (48, 148) com-
prises a first arm (48a, 148a) and a secondarm (48b,
148b), a first end of the first arm (48a, 148a) is
configured to be pivotally connected to the second
connection bracket (44, 144) at a fifth rotation point
(58), a second end of the first arm (48a, 148a) is
configured to be pivotally connected to the top con-
necting element (50, 150) at a sixth rotation point
(68), a first end of the second arm (48b, 148b) is
configured to be pivotally connected to the second
connection bracket (44, 144) at a seventh rotation
point (60), and a second end of the second arm (48b,
148b) is configured to be pivotally connected to the
top connecting element (50, 150) at an eighth rota-
tion point (70).

7. The lifting mechanism (1) according to claim 5 or 6,
wherein the first arm (46a) of the first linking element
(46) and/or the first arm (48a) of the second linking
element (48) is V-shaped, or wherein the first arm
(46a) of the first linking element (46) and/or the first
arm (48a) of the second linking element (48) is
shaped as a boomerang, and/or optionally wherein
the second arm (46b) of the first linking element (46)
and/or the second arm (48b) of the second linking
element (48) is W-shaped.

8. The lifting mechanism (1, 100) according to any one
of claim 5 to 7, wherein the first (46, 146) and/or
second (48, 148) link element is configured such that
when the linkmechanism (18, 118) is in the retracted
position, the rotation points (64, 66; 164, 166) of the
second end of the first (46a, 146a) and second (46b,
146b) arm of the first link element (46, 146) and/or
the rotation points (68, 70) of the second end of the
first (48a, 148a) and second (48b, 148b) arm of the
second link element (48, 148) are positioned below
the topside (12) of thebase (10, 110), and/orwherein
the first (46, 146) and/or second (48, 148) link ele-
ment is configured such that when the link mechan-
ism (18, 118) is in the extended position, the rotation
points (64, 66; 164, 166) of the second endof the first
(46a, 146a) and second (46b, 146b) arm of the first
link element (46, 146) and/or the rotation points (68,
70) of the second end of the first (48a, 148a) and
second (48b, 148b) arm of the second link element
(48, 148a) are positioned above the top side (12) of
the base (10, 110), and/or wherein the link mechan-
ism (18, 118) further comprises a bottom connecting
element (52, 152), wherein a first end of the bottom
connecting element (52, 152) is fixedly connected to
the first linking element (46, 146), and/or wherein a
second end of the bottom connecting element (52,
152) is fixedly connected to the second linking ele-
ment (48, 148).

9. The lifting mechanism (1, 100) according to claim 8,

when depending on claim 5, wherein the first end of
the bottom connecting element (52, 152) is fixedly
connected to the first end of the first arm (46a, 146a)
of the first linkingelement (46, 146), and/orwherein a
second end of the bottom connecting element (52,
152) is fixedly connected to the first end of the first
arm (48a, 148a) of the second linking element (48,
148).

10. The lifting mechanism (1, 100) according to claim 8
or 9, wherein the bottom connecting element (52,
152) further comprises a connecting element, pre-
ferably an arm (80, 180) connected at approximately
halfway the length of the bottom connecting element
(52, 152), and wherein the at least one actuator (20,
120) is connectedat its secondend to the connecting
element (80, 180) such that the at least one actuator
(20, 120) is operable to simultaneously rotate thefirst
arm (46a, 146a) of the first linking element (46, 146)
and/or the first arm (48a, 148a) of the second linking
element (48, 148) around their respective rotation
points (54, 58; 154, 158) and to move the link me-
chanism (18, 118) from the retracted position to the
extended position or vice versa.

11. The lifting mechanism (1, 100) according to any of
claims 5 to 10, wherein the top connecting element
(50, 150) comprises at least one connecting element
(51), preferably one or more connection openings
(51), wherein the at least one connecting element
(51) is configured to connect a seating element (5,
105) with the top connecting element (50, 150).

12. The lifting mechanism (1, 100) according to any one
of the preceding claims, wherein the lifting mechan-
ism (1, 100) further comprises a controller, and
wherein the controller is configured to control the
at least one actuator (20, 120), and optionally where-
in the controller is a remote controller, preferably
connected to the lifting mechanism (1, 100), an
NFC device, preferably a smartphone, a Bowden
cable, or a foot pedal.

13. The lifting mechanism (1, 100) according to any one
of the preceding claims, wherein the base is a cross
base (10, 110), andwherein the cross base (10, 110)
comprises four arms (32, 34, 36, 38) and a fixation
frame (30) positioned around the center (X) of the
cross base (10, 110), the four arms being connected
to the fixation frame (30), and/or wherein the at least
one actuator (20, 120) is an electric actuator, pre-
ferably an electric motor, a hydraulic actuator pre-
ferably a hydraulic pump, an electromagnetic actua-
tor, a mechanical actuator, and/or a gas spring.

14. The lifting mechanism (1, 100) according to any one
of the preceding claims, wherein the lifting mechan-
ism (1, 100) further comprises a preferably remova-
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ble footrest (90) slidably connected to the bottom
side (14) of the base (10, 110) and positioned under-
neath the link mechanism (18, 118) and/or the con-
nection frame (16, 116), and/or wherein the lifting
mechanism (1, 100) further comprises at least one
counterbalance, the at least one counterbalance
being connected to the base (10, 110) and/or to
the connection frame (16, 116), and optionally
wherein the at least one counterbalance is config-
ured to be repositioned depending on the position of
the link mechanism (18, 118).

15. A seating element (5, 105) having a lifting mechan-
ism (1, 100) according to any one of the previous
claims, wherein the seating element (5, 105) is a
chair, preferably a relaxing chair, a raising assisting
chair or a tilt-in-space relax chair, or wherein the
seating element is a convertible chair (5, 105) that
can be transformed from a chair to a bed, or vice
versa.
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