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(54) Mechanism for lifting seating furniture to assist getting up

(57) Mechanism for lifting of seating furniture to as-
sist getting up, with own driving mechanism with help of
rotating motor drives, according to this invention presents
solution with original kinematic mechanism and enables
drive and appropriate kinematic achievement, and with
help of rotating motor drives achieves optimum function-
ing of seating furniture during use of this function of lifting
furniture to assist with getting up, and with that improves
total possibilities of functions of a seat.

Mechanism according to this invention has possibil-

ity to transversely position rotating drive device which is
with rotor part attached to shear mechanism, and with
flange (9) on stator portion pulls lever (8) connected to
shearing mechanism joint for lifting and support of frame
of seat or mechanism, and lifts the whole mechanism,
slants mechanism forward, thereby simplifying getting up
from the seating furniture.

Mechanism is easily assembled by inserting of two
pins (17) into cross tube of seating furniture frame and
securing by two screws (24).
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Description

Field of technology

[0001] The subject of this invention is a mechanism
which enables continuous, synchronized, and further in-
dependent of other functions of the furniture achieving
position by an user appropriate for getting out of seating
furniture by means of kinematically adapted lever mech-
anism. The invention is particularly suitable for rotating
driving devices as opposed to linear driving devices as
known in state of the art.
[0002] The subject of this invention belongs to classi-
fication comprising chairs; resting chairs; with adjustable
seat and back support; with support for legs or feet, in
combination with movable seat and back support.

Technical problem

[0003] The lever mechanisms which are used in man-
ufacturing of adjustable seats (also known as recliners)
which can be used for resting or relaxation are kinemat-
ically speaking very complex mechanisms used in furni-
ture manufacturing. The complexity is derived from re-
quirements of designing mechanism which can be fitted
in very close space, further need for achieving complex
functions, high performances, synchronized operation of
said driving device, and carrying of high specific loads
and stresses in the material. In addition both precision
of manufacturing, and low wear (high number of working
cycles) is required.
[0004] This invention deals with mechanism which is
adapted for use of rotating driving mechanism for driving
of sad lever mechanism, as well as with adaptation of
said mechanism to rotating driving devices attachment.
At the same time, conventional driving devices (such as
linear driving mechanism) can be used with invention as
presented.

State of the art

[0005] There are several models of recliners available
in the market, all of them with adjustable height. In addi-
tion, there can be found several lever mechanisms for
operation of said seating furniture. There are also several
models of motor driven mechanism to be found in the
market, however, the main limiting factor in all these cas-
es is existence of linear motor driving devices, be it in
form of pistons, beams, telescopic beams etc. Those
mechanisms are either connected to devices for opera-
tion of other function, or the latter have their own driving
devices. The use of rotating driving devices is not found
in mechanism for assistance in getting up.
[0006] So far, it has been customary to use linear driv-
ing devices for moving of movable parts of adjustable
mechanisms to achieve function of assisting getting up.
There is lack of efficient solutions to achieve compact
mechanisms capable of rotating movements.

DESCRIPTION OF NEW INVENTION

[0007] Mechanism for lifting of seating furniture to as-
sist getting up, with own driving mechanism with help of
rotating motor drives, according to this invention presents
solution with original kinematic mechanism and enables
drive and appropriate kinematic achievement, and with
help of rotating motor drives achieves optimum function-
ing of seating furniture during use of this function of lifting
furniture to assist with getting up, and with that improves
total possibilities of functions of a seat.
[0008] The verb getting up or getting out as used in
this application refers to both getting out of seating fur-
niture, and getting on or getting in said seating furniture,
i.e. assisted occupation, and vacation of said seating fur-
niture. In this application the word chair is used liberally
for any seating furniture which can be used in connection
of invention described herein. It should be noted that said
seating furniture can also refer to beds as this invention
can be used for lifting of beds as well. The invention is
used by users who need assistance as they may have
problems with lowering their body into seating furniture,
and so far required assistance of others to lower them-
selves into seating furniture. This invention provides for
self sufficient use, or safer use, of seating furniture by
lifting furniture rather than lowerin the body of the user
into usual seating furniture height (or beds for that mat-
ter).
[0009] In case of this invention the mechanism is de-
signed in such a fashion to facilitiate implementation of
rotating (for purposes of this application known also as
revolving) driving devices, with possibility to connect ro-
tating and stationary part of the driving device in same
axis of rotation, said axis also compatible with exit axle
of rotating of mechanism for lifting. This axle of driving
mechanism is moved together with kinematic move-
ments of exit axis of rotating mechanism for lifting. This
facilitates the limiting performances of mechanism which
enables complete achievements of required functions of
lifting while assisting getting up at seating furniture, com-
fort of work and use, durability, and other characteristics
and improvements. At the same time it should be noted
that the driving devices used should be as small as pos-
sible (minimum volume).
[0010] Further characteristic is a rotating driving lever
device (shear mechanism) which is completed in pair, at
the same time interconnected, and synchronized. In ad-
dition, the lever mechanism is designed to enable very
simple and fast mounting onto the construction of seating
furniture, or its mechanisms, by inserting additional axes,
and interconnected by means of screws.
[0011] Rotation of the driving device lifts the frame of
the chair, or frames of other mechanisms within the seat
and consequently moves parts of the chair upward, or
slants toward front in desired positions for easier getting
up, in such a fashion that in every position seat of said
chair is stable, and pivots make interconnected quadran-
gles which enable various positions of seat support, and
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consequently seat itself.
[0012] The base of the mechanism is a frame on
wheels, stable legs, or supports (lean-ons), on which two
attachment elements are attached, these two attachment
elements forming a base for kinematic mechanism, to
which pivots and supports of other parts of mechanism
are attached.
[0013] The rotating drive device requires special, dif-
ferent, and specific positioning and kinematic mecha-
nism of levers and main attachment points of said drive
device. In particular, this kinematic mechanism is an es-
sence of this invention.

Short description of figures

[0014]

Figure 1 shows side view on closed mechanism with
kinematic mechanism of levers, positions of attach-
ments of rotating driving devices, and means of con-
nections and transfer of movements onto a frame of
a chair or mechanism of a chair. This also shows a
mechanism in normal seating position of said chair
(i.e. lowered).

Figure 2 shows side view on open mechanism with
kinematic mechanism of levers, positions of attach-
ments of rotating driving devices, and means of con-
nections and transfer of movements onto said frame
of said chair or said mechanism of a chair. This also
shows a mechanism in lifted position from which get-
ting up is comfortable for user of this invention.

Figure 3 shows a top view of said mechanism relating
to base and levers of said mechanism, top view of
levers, supports, and driving devices of said mech-
anism, and parallel two side positioning of levers.

Description of embodiment

[0015] Mechanism for lifting of seating furniture to as-
sist getting up, with own mechanism drive with help of
rotating motor drives, according to this invention, com-
prises of parts which are designed as kinematic mecha-
nism two synchronized shear mechanisms which drive
chair (recliner) or other form of furniture meant for seating
or laying in positions, suitable for assisted getting up.
[0016] This new kinematic mechanism is different from
those mechanisms known in the art as it combines rotat-
ing motor drives with synchronized shear mechanisms
as opposed to linear motor drives as known in state of
the art. It is this function, and combination, which deli-
nates this mechanism from all others. The solution is not
obvious as the strength of rotating motor drives is rather
limited. In addition, the motor drives are operated within
limited space. All of these limitations result in designing
process in which the new solution must be well balanced
as well thought-through to enable desired result which is

stable position of the seat in any and all positions, and
obtaining of required height as well as angle of the seat
to enable safe and comfortable getting up from the chair
(or other form of furniture) which is subjected to the new
lifting device.
[0017] Below, embodiment is described in detail by
help of description of Figures, these Figures forming in-
tegral part of this description.

Description of Figures 1 and 2

[0018] Figures 1 and 2 show total mechanism with kin-
ematic mechanism of levers, positions for attachment of
rotating drives, and means of connecting and transfer of
movements onto supports (23, 25) of a seat of said seat-
ing furniture. These supports are merely illustrative, and
are simply input to describe any type of seating furniture
which can be lifted with this invention, such seating fur-
niture usually found in so called relax, or foldable mech-
anisms. Figure 1 is side view of this invention in lowered
position which is position used by the user during resting,
or seating in seating furniture. Figure 2 is side view of
this invention in its lifted position, said position used for
getting out of seating furniture.
[0019] The mechanism comprises of base (1), which
can be equipped with wheels (11), or stable supports
(12), or combination of these elements. This base (1) is
comprised, preferably bent, from single beam or tube,
which is then fixed (stabilized) with cross bar (2). On this
base (1) at least two main attachment elements (3) are
attached, in this embodiment welded. On these attach-
ment elements (3) lifting levers (5, 6) are attached by
means of pivot (18), said lifting levers (5, 6) used for lifting
and rotating of main L-shaped supports (4) by means of
pivots (13, 14). Said lifting levers (5, 6) are designed kin-
ematicaly in such a fashion that the position of the seat
of said seating furniture which is attached onto this in-
vention via supports (23, 24) remains stable and control-
led at all times during operation.
[0020] Namely, during lifting, the seat of said seating
furniture is lifted, and slanted forward. It should be noted
that while wheels (11) can be separate, they can also be
at the same time wheels of said seating furniture as they
are not lifted from the ground.
[0021] During lowering of said mechanism, and con-
sequently said seat of said seating furniture by means of
said main L-shaped supports (4), after the chair has been
lowered to its customary seating position, said rotating
drive device continues to operate, until said base (1) is
lifted from ground until said levers (5) and (6) are folded
onto each other thus reaching said mechanism’s limiting
position, and by doing so, said mechanism hides itself
under chair, and is invisible to customarily attentive ob-
server. Base (1) can be equipped with either four wheels
or four fixed supports, or combination of these elements,
all of which can serve as legs of said chair thus eliminating
need for separate chair legs.
[0022] In preferred embodiment, main attachment el-
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ements (3) are forked and welded to base (1), embracing
tube of base (1) from inside and outside therefore forming
stable base for lifting levers (5, 6) of lifting mechanism.
[0023] To the upper lifting lever (6) there is attached
supporting element of driving device (7), preferably tri-
angular with rectangular attachment for rotating driving
device (16), onto which appropriate attachment of exit
axle of rotating driving device is built (the rotating drive
device is not shown in Figures, however, such rotating
drive device in known in state of the art, preferably it is
an electro motor). Supporting element (7), and rectan-
gular attachment of rotating driving device (16) are lifted
with lever (6), and consequently axis of driving device
(22) is lifted therefore vacating room for movements of
stator part of the driving device around axis (22). The
rotating device is also lifted while remaining in same line
(axis), and consequently vacates room below the chair
which is both aesthetically pleasing and safety appropri-
ate.
[0024] The rotating driving device by means of flange
(9) which is attached to the stator part of the rotating
driving device, and attachment (15) during rotating of sta-
tor and flange (9) pulls pulling lever (8) which in turn by
means of pivot (13) lifts and rotates main L-support (4)
onto which the seat is attached. In such a fashion, the
lifting of seat and resulting assistance of getting up is
achieved.
[0025] Various final positions of lifting of said seat can
be achieved by combining different kinematic elements
defining spaces between points of shear lever mecha-
nism, or combinations of lengths and forms of levers in
said shear mechanism.
[0026] On said stator part there is attached a trans-
verse transferring mechanism of rotating drive device for
transferring of rotation onto other side of mechanism in
axis (22) on other flange (19), said flange (19) ensuring
parallel movements on the other side of mechanism by
means of pivot, symmetrical to pivot (15) and the other
lever (8), this parallel movement ensuring level, safe, and
stable lifting of whole seat and consequently helps in as-
sisting user to get up.
[0027] This set-up, attachment, and movement of ro-
tating drive device, as well as transfer of that movement
onto other part of kinematic mechanism provides for orig-
inal solution in the area of mechanisms for lifting of chairs
in order to assist users with getting up.
[0028] Mechanism for lifting of seating furniture to as-
sist getting up, with help of rotating drive devices, accord-
ing to this invention is self propelled mechanism which
is independent of other mechanisms within said furniture
thereby enabling lifting independent of all other standard
functions of a chair such as extending of feet support or
adjustment of back support which remain unhindered.
Further, as there is no pre-set height of either starting or
ending of operation, proposed unit is very flexible, and
at the same time enables lifting of chairs with no pre-set
or pre-built mechanisms for movements.
[0029] The main L-shaped support (4) is designed to

enable fast and efficient assembly of support, and there-
by the mechanism, onto the parts of the frame, or other
mechanisms. This is possible by bending of rear portion
of main support (4) in vertical axis, and attaching a pin
(17) onto it, said pin (17) simply inserted into part of chair
or other mechanism frame (25), and fixed with fixing
means, such as screws (24). This provides for short as-
sembly time, further provides for securing said joint in
two directions while maintaining safety, said joint being
safer than customary way of attaching.
[0030] Said chair is stable in every position as pivots
of shear levers comprise connected quadrangle which
enables various always stable positions of main L-sup-
port (4), and therefore whole chair, so the user feels safe
operation of lifting, lowering, and slanting of said seat in
order to assist his or her getting up. By means of sliding
sleeves in joints and pivots one avoids uneven move-
ments, staggering movements, hitting of parts of shear
mechanism, free play of parts of the frame and similar
difficulties so the system performs silently and continu-
ously.
[0031] The final lower position is limited by lowering of
said mechanism to base (1) itself, which by itself limits
further unwanted or spurious moving. At the same time
upper limiting position is mechanically limited by achiev-
ing final points of movements of shear mechanism, i.e.
by contacting levers (5) and (6) (or folding lever (6) onto
lever (5)), or folding of lever (8) onto the rectangular at-
tachment of rotating driving device (16). In such a fashion,
the movements of the mechanism is safe within pre-set
limits, and extended motion is impossible, said extended
motion posing potential harm to the user. At the same
time, by means of limiting clutches of rotating drive de-
vice, as well as fuses built into to prevent electrical over-
load, or other safety solutions, three fold protection
against moving outside pre-set boundaries is achieved
in order to prevent possible hazards to the user.
[0032] Should there be only rotating drive device with
single direction of movements built into the system, the
return (lowering) of the mechanism is provided by weight
of said chair, and the user, as well as by building into of
return springs, without need to change already described
kinematic mechanism and form of shear mechanism.
Safety is increased when compared to other similar
drives in this case as well.
[0033] Above described kinematic mechanism for lift-
ing of seating furniture to assist with getting up, said
mechanism self propelled by means of rotating driving
devices, and its design provides for independent, sepa-
rate, partial, or within full range operation of various func-
tions, from any position, in various sequences, and syn-
chronized. Actual way of operation depends on input by
user as well as electronic regulation of rotation driving
device.
[0034] In addition, above described mechanism pro-
vides for reliable, safe, and enduring product which en-
ables comfortable control of chair to which subject of this
invention is attached as well as providing for high effi-
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ciency, and comfort of said chair.

Emphasized inventive steps of invention

[0035] This invention is novel, and unobvious, these
characteristics emanating from description and embod-
iment of this invention, i.e. novel efficient functional
mechanism for lifting of seating furniture to assist with
getting up, this mechanism self propelled by means of
rotating driving device as well as from actual design of
embodiment which provides for independent, separate,
partial, or within full range operation of various functions,
from any position, in various sequences, and synchro-
nized. The inventive steps as emphasized in this section
are not limiting the scope of this invention, they are pre-
sented in a way of example.
[0036] The mechanism as described in this application
provides for application, attachment of at least one rotat-
ing drive device, and, according to Figures 1, 2, and 3
transfer of rotation of said rotating drive device by means
of levers with special, and in this application described,
kinematic mechanism. Further, the mechanism trans-
lates rotating movement of said rotating driving device
via appropriate lever mechanism to movements of said
seat of said seating furniture in upward (lifting) and down-
ward (lowering) motion, and further of slanting said seat
of said furniture forward, all to facilitate easier getting up
from, and getting into seating furniture. Said mechanism
is controlled with appropriate system for control.
[0037] Said mechanism is driven by rotating driving
device which may work with other mechanism (e.g. with
chair mechanism) either independently, or synchronized,
and enables control of movements of said seat, as well
as comfortable use of said seat, easy getting up while
simultaneously enables functioning of all other mecha-
nisms needed for operation of said chair, and not covered
with this invention.
[0038] Inventive step is also seen in shear mechanism
shown in Figures 1, 2, and 3, said shear mechanism en-
abling attachment of rotating drive mechanism as op-
posed to customary linear drive mechanism, said rotating
drive mechanism attached to attachment of quadrangu-
lar shape (16) which by means of flange (9), pulling lever
(8), pivots (13, 14), and main L-shaped support (4) trans-
fers movements of said rotating driving device into up-
ward or downward movements of said seat as well as
slanting of said seat forward, all of these motions per-
formed to assist said user to either get-up, or sit into said
seating furniture. One should especially note transverse
position of rotating driving device, and its positioning onto
lifting levers thereby achieving lifting of axis of whole driv-
ing device with lifting of said chair consequently clearing
the bottom of said chair and enabling access to lower
part of said chair during lifted mechanism.
[0039] In addition the inventive step is form and secur-
ing of main attachment element (3), and levers (5) and
(6). Said attachment element (3) in shape of the fork em-
braces the base’s (1) frame from inner and outer side

and thereby increases stability of whole mechanism, and
releases it from necessity of having additional cross con-
nections of levers.
[0040] In addition, the inventive step of this invention
is also in special position, movements, and trajectory of
lever (8) which by means of attachment point (13) pro-
vides for motion of quadrangular shear mechanism in
such a way that by means of lever (8) said main L-shaped
support (4) and consequently said seat moves upward,
slants forward, or moves downward into desired position.
[0041] In addition, the inventive step of this invention
is also in form of said base (1) which is manufactured on
single tube (which of course may be welded or in some
other way attached together from many shorter pieces),
said tube bent in particular fashion shown in Figure 3,
onto which all parts of mechanism are attached, either
directly, or indirectly, including base (1) supports such
as wheels (11), or stable supports (12). Said base (1)
can be mounted into said chair.
[0042] In addition, the inventive step of this invention
is also in having rotating drive device attached to attach-
ment plate (16), said attachment plate (16) with said ro-
tating drive device being lifted during lifting of said mech-
anism, thereby vacating place under said seating furni-
ture while said seating furniture is in lifted position. In
state of the art, the drive device (linear in state of the art)
is attached to a base and not to lifting mechanism as
opposed to this invention.
[0043] Finally, the inventive step of this invention is
extremely simplified assembly of said mechanism onto
the frame of said chair or other mechanism already built
into said chair, in such a was that the whole mechanism
by means of a pin (17) or plurality thereof is simply in-
serted into appropriate holes, and then secured by
means of securing means, preferably screws (24) there-
by simplifying the assembly and reducing time needed
for assembly.

Claims

1. Mechanism for lifting of a seating furniture to assist
getting up from said seating furniture, or sitting into
said seating furniture, by lifting a seat of said seating
furniture to such height that getting up or sitting into
said seating furniture is made easy for an user, said
mechanism self propelled by means of at least one
driving device, preferably an electrical motor, char-
acterized in that said driving device is rotating driv-
ing device, preferably rotating electrical motor, said
rotating driving device attached to said mechanism,
said mechanism comprised of at least one shearing
mechanism, said shearing mechanism translating
rotating motion of said rotating driving device by
means of lever mechanism into vertical motion of a
L-shaped support by means of quadrangular lever
mechanism, said L-shaped support connected to
said seat of said seating furniture.
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2. Mechanism according to claim 1, characterized in
that said mechanism is comprised of a base (1), said
base (1) resting on supports, said base (1) com-
prised of a single bent tube, stabilized by means of
a cross bar (2); said mechanism further character-
ized in that at least two main attachment elements
(3) are attached, preferably welded to said base (1),
said main attachment elements (3) attached to lifting
levers (5) and (6) by means of a pivot (18), said lifting
levers (5) and (6) used for lifting and rotating of said
L-shaped supports (4) by means of pivots (13, 14),
said L-shaped supports attached to said seat of said
seating furniture.

3. Mechanism according to any of preceding claims,
characterized in that said mechanism also enables
slanting of said seat of said seating furniture forward
by means of shearing mechanism when in lifted po-
sition, said slanting simplifying getting up or sitting
into said seating furniture for said user; said mech-
anism further characterized in that there is at least
one pair of shear mechanisms lifting and lowering
said seat of said seating furniture, said pair of shear
mechanisms interconnected, and synchronized.

4. Mechanism according to any of preceding claims,
characterized in that said supports for said base
(1) are either wheels (11) or stable supports (12), or
combination thereof.

5. Mechanism according to any of preceding claims,
characterized in that said main attachment ele-
ments (3) are forked and welded to base (1), em-
bracing said tube of said base (1) from inside and
outside therefore forming stable base for said lifting
levers (5, 6) of said mechanism.

6. Mechanism according to any of preceding claims,
characterized in that during lowering of said mech-
anism, and consequently said seat of said seating
furniture by means of said main L-shaped supports
(4), after the chair has been lowered to its customary
seating position, said rotating drive device continues
to operate, until said base (1) is lifted from ground,
and further continues to operate until said levers (5)
and (6) are folded onto each other thus reaching said
mechanism’s limiting position as shown in Figure 1,
and by doing so, said mechanism hides itself under
chair, and is invisible to customarily attentive observ-
er.

7. Mechanism according to any of preceding claims,
characterized in that said shear mechanism ena-
bles attachment of said rotating drive device at-
tached to attachment of a quadrangular shape (16)
which by means of a flange (9), a pulling lever (8),
pivots (13, 14), and said main L-shaped support (4)
translates movement of said rotating drive device

into upward or downward movements of said seat
as well as slanting of said seat forward, all of these
motions performed to assist an user to either get-up,
or sit into said seating furniture.

8. Mechanism according to any of preceding claims,
characterized in simplified assembly of said mech-
anism onto a frame of said seating furniture or other
mechanism already built into said chair, in such a
way that the mechanism is connected to said seating
furniture by means of a pin (17) or plurality thereof,
said pin (17) simply inserted into appropriate hole in
said frame of said seating furniture, and then secured
by means of securing means, preferably screws (24).

9. Mechanism according to any of preceding claims,
characterized in that said rotating drive device is
attached to attachment plate (16), said attachment
plate (16) with said rotating drive device being lifted
during lifting of said mechanism, thereby vacating
place under said seating furniture while said seating
furniture is in lifted position; and further character-
ized in that said rotating drive device is positioned
transversely.

10. Mechanism according to any of preceding claims,
characterized in that said rotating driving device
by means of a flange (9) which is attached to a stator
part of the rotating driving device, and an attachment
(15) during rotating of stator and flange (9) pulls a
pulling lever (8) which in turn by means of a pivot
(13) lifts and rotates said main L-shaped support (4)
onto which the seat is attached thereby achieving
lifting of said seat to assist getting up.
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