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A MECHANISM FOR A SCISSOR LIFT OR A TILT SYSTEM

The present invention relates to a mechanism for a lifting device or for a tilt syster,
for instance to be mounted in an electric wheel chair for adjustment of the height or

the inclination of the seat thereof, respectively.

Background of the invention

The use of lifting devices in tables, chairs and beds, etc. is well-known. The majority
of such lifting devices operate according to the so-~called “scissor principle”, in which
a lower trame and an upper frame are connected by two lever arms pivotally
connected in a configuration similar to the one of the two arms in a pair of scissors.
Most often, there are two pairs of such "scissored” lever arms arranged in two

opposite sides of the lifting device, respectively.

At their top and bottom ends, these lever arms are connected to the upper and the
lower frames, respectively, in such a way that, when the two ends of a pair of lever
arms connected to the same frame are moved towards each other, the distance
between the two frames 15 increased. Similarly, when the two ends of the pair of
lever arms connected to the same frame are moved away from each other, the
distance between the two frames is decreased. The movements of the lever arms can
be affected by an actuator such as, for tnstance, a hydraulic or an electric linear

actuator.

Although this hifting principle functions very well and provides many good solutions
for lifting devices, however, actuators used tn such scissor lifts, and in tilt systems
which may be constructed using similar principles, must typically be somewhat
oversized in order to deliver the required force. This is because, especially in the
innermost and outermost positions of the scissor lift, the actuator force is not utilized

effectively in such known scissor lift configurations.
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Furthermore, it 1s difficult to fit in scissor hifts and tilt systems known in the art in
many applications, such as for instance wheel chairs, because the available space is
relatively small compared to the required power of the scissor lifts and/or tilt

systems.

Brief description of the invention

It is an object of the invention to provide a mechanism for a scissor lift or a tilt
system that overcomes at least partly the above-mentioned disadvantages of such

mechanisms known in the art.

The present invention relates to a mechanism for a scissor Lift or for a tilt system,
which mechanism comprises a lower frame and an upper frame, which are connected
by at least one pair of lever arms rotatably connected to each other in a pivotal point,
wherein, at least in a contracted configuration of the mechanism, the lower frame and
the upper frame are substantially parallel to each other, wherein a first lever arm is
rotatably connected at its lowerrnost end to the lower frame in a fulcrum and the
second lever arm is connected at its uppermost end to the upper frame and in sliding
engagement with the lower frame at s lowermost end in such a way that, when the
lowermost end of the second lever arm is moved towards the lowermost end of the
first lever arm, at least the end of the upper trame, to which the uppermost end of the
second lever arm is connected, is forced away from the lower frame, and wherein the
mechanism further comprises a controlling arm rotatably connected at its lowermost
end to the lower frame in a fulcrum and rotatably connected at its uppermost end to a
first end of a lifting arm in a fulcrum, which lifting arm at its other end is a rotatably
connected to the first lever arm 1n a fulcrum or to the second lever arm in a fulcrum,
and a power source, such as a linear actuator, rotatably connected at its lowermost
end to the lower frame 1n a fulcrum and rotatably connected at its uppermost end to
the controlling arm and/or the lifting arm in a fulcrum, in such a way that an
extension of the length of the power source causes the hifting arm to pull the fulerum

on the first lever arm in a direction away from the lower frame, which, in turn, causes
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the lowermost end of the second lever arm to be pulled towards the lowermost end of

the first lever arm.

In an embodiment of the invention, the controlling arm and/or the lifting arm is
provided with a plurality of attachment points, potentially arranged on one or more
flanges extending from the controlling arm and/or the lifting arm, each of which
attachment points can be used as fulcrums for connection of the uppermost end of the
controlling arm, the first end of the lifting arm and the uppermost end of the power

source to each other.

In an embodiment of the invention, the controlling arm, the lifting arm and the power

source are all connected in a common fulcrum.

Thus, in contrast to similar mechanisms known in the art, in which the uppermost
end of the first lever arm is caused to rotate away from the lower frame by pushing a
point on the first lever arm in an upward direction, this motion of the first lever arm
in the present invention is caused by pulling a point on the first lever arm 1o an
upward direction. This feature in combination with the possibility to choose between
a plurality of different fulcrums for the uppermost end of the power source gives a
large variety of adjustment possibility for the power utilisation and stroke length of
the power source. For instance, in one position of the fulcrum for the uppermost end
of the power source, the power source will provide a substantially constant power
throughout the motion, which optimises the mechanism for being used 1n a scissor
1ift, whereas, in another position of the fulcrum, the power source may give
maximum power in the beginning of the motion and less power later on, which is the

optimal solution for a tilt system.

In an erobodiment of the 1ovention, the shiding engagement between the second lever
arm and the lower frame is obtained by means of a roller or a slider suspended in a

suspension point at the lowermost end of the second lever arm.
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In an erobodiment of the tnvention, the first lever arm is in sliding engagement with

the upper frame at its uppermost end.

In an embodiment of the invention, the sliding engagement between the first lever
arm and the upper frame 1s obtained by means of a roller or a slider suspended in a

suspension point at the uppermost end of the first lever arm.

In an aspect of the invention, it relates to a scissor [ift comprising a mechanism as

described above.

In an embodiment of the invention, the scissor lift is able to lift a load of at least 180

kg, preferably at least 250 kg

In an embodiment of the invention, the scissor 1ift is able to lift a load over a range of

at least 250 mm, preferably at least 300 mm.

In an embodiment of the invention, the height of the scissor lift in a fully collapsed

configuration is less than 125 mm, preferably less than 90 mm.

A lifting device with such characteristics is very suitable for being used in
applications with demand for a high lifting capacity hike, for instance, as a built-in

seat hoist in a wheel chair.

In an aspect of the invention, it relates 1o a tilt system comprising a mechanisn as

described above.

In an embodiment of the invention, the tilt system is able to tilt the upper frame in an

angle of at least 40°, preferably at least 60°, compared to the lower frame.

In an aspect of the tovention, it relates to a wheel chair with a built-in seat hoist

comprising a scissor {ift as described above and/or a tilt system as described above.
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The drawings

In the following, a few exemplary embodiments of the inventions are described in

more detail with reference to the drawings, of which

Fig. la

Fig. 1b

Fig. lc

Fig. 3a

Fig. 3b

is a principle sketch of a scissor lift according to an embodiment of the

invention in a fully collapsed configuration,

is a principle sketch of the same scissor ift in a partly unfolded

configuration,

is a principle sketch of the same scissor lift in a fully unfolded

configuration,

is a principle sketch of a tilt system according to an embodiment of the

invention in an untilted configuration,

is a principle sketch of the same tilt system in a fully tilted

configuration,

is a principle sketch of a scissor lift according to another embodiment

of the invention in a fully collapsed configuration, and

is a principle sketch of the same scissor lift in a fully unfolded

configuration.
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Detailed description of the invention

Figs. la-1c are principle sketches of a scissor lift 1 according to an embodiment of
the invention 1n a fully collapsed, in a partly unfolded and in a fully unfolded

configuration, respectively.

A first lever arm 4 and a second lever arm 5, which are rotatably connected to each
other in a pivotal point 17, forms a scissor configuration. In practice, there is such a
scissor configuration in both sides of the scissor lift 1. For the sake of explanation,
however, the following section explains the function of one such scissor

configuration only.

When the scissor configuration, which constitutes a privoary part of the lifting
mechanism, is opened, two substantially paraliel frames, namely a lower frame 2 and
an upper frame 3, are forced away from each other. If the lower frame 2 15 placed on
a more or less horizontal surface, this means that the upper frame 3 {and whatever

might be placed thereupon) is lifted when the scissor configuration 1s opened.

The first lever arm 4 is rotatably connected at 1ts lowermost end to the lower frame 2
in a fulcrum 11 and in shiding engagement with the upper frame 3 af s uppermost
end by means of a roller 9, which is suspended in a suspension point 18 on the first
lever arm 4. Similarly, the second lever arm S is rotatably connected at its uppermost
end to the upper frame 3 in a fulcrum 12 and in sliding engagement with the lower
frame 2 at its lowermost end by means of a roller 10, which is suspended in a

suspension point 19 on the second lever arm 5.

A controlling arm 6 is rotatably connected at its lowermost end to the lower frame 2
in a fulcrum 13 and rotatably connected at its uppermost end to a first end of a lifting
arm 7 in a fulerum 15, which lifting arm 7 at its other end is a rotatably connected to

the first lever arm 4 in a fulcrum 14,
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A linear power source 8, such as a linear actuator, is rotatably connected to the lower
frame 2 in a fulcrum 20 and rotatably connected to the controlling arm 6 and the

lifting arm 7 in the fulcrum 15

A Lift of the upper frame 3 is performed by extending the length of the linear power
source B and, thereby, the distance between the fulcrum 20 and the fulcrum 15,
which forces fulcrum 15 and, thereby, the first end of the lifting arm 7 in a forward
direction {towards the left side of the figures), since fulcrum 20 is fastened to the
fower frame 3. Because the first end of the lifting arm 7 and the uppermost end of the
controlling arm 6 are connected in the fulerum 15 and the lowermost end of the
controlling arm 6 is fastened in fulcrum 13 on the lower frame 2, extending the
length of the power source 8 causes the fulcrum 15 and, thereby, the first end of the
lifting arm 7 to follow a circular arc around the fulcrum 13. The other end of lifting
arm 7 being connected to the first lever arm 4 in fulcrum 14, which at it lowermost
end is connected to the lower frame 2 in fulcrum 11, this causes fulcrum 14 as weli
as suspension point 18 at the uppermost end of lever arm 4 to follow a circular are
around fulcrum 11, This, in turn, causes the upper frame 3 to be lifted, 1.e. to be
forced away from the lower frame 2, while the roller 9 rolls forward along the
underside of upper frame 3.

The first lever arm 4 being rotatably connected to the second lever arm 5 in fulerum
17 means that this rotation of the first lever arm 4 around fulcrum 11 causes fulcrum
17 to be moved in an upward direction, and the second lever arm 5 to perform a
similar but oppositely directed rotation around fulcrum 12 and the roller 10 to roll
forward along the upper side of lower frame 2. Thus, the distance between the lower
frame 2 and the upper frame 3 is increased equally in both ends, i.e. in the full length
of the upper frame 3, and the lower frame 2 and the upper frame 3 stay parallel to

each other during the 1ift of the upper frame 3.

In Figs. 1a-1¢, a common fulcrum 15 15 used for the controlling arm 6, the lifting arm

7 and the power source 8. It is schematically indicated in these figures how
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alternative fulcrums 16, which are displaced from the fulcrum 15, allow the lifting
arm 7 and/or the power source 8 to be rotatably connected to the controlling arm 6 in
different points. Using alternative fulcrums 16 for the lifting arm 7 and/or the power
source & constitutes a simple way of adjusting the pulling angle of the lifting arm 7
or changing the power utilisation and stroke length of the power source 8 if so
desired, for instance when replacing a power source 8 with ancther one with other

technical characteristics.

Figs. 2a and 2Zb are principle sketches of a tilt system 21 according to an embodiment
of the tovention in an untilted and in a fully ulted configuration, respectively. The
mechanism of this tilt system 21 is very similar to the one of the scissor lift }
described above, the only differences being that the upper part of the first lever arm 4
{above the fulcrum 17} has been removed and that the upper frame 3 is fastened to
the second lever arm 5 at both ends thereof and, therefore, follows the rotation of the

second lever arm 5.

Just as described above for the scissor lift 1, extending the length of the power source
8 causes the first lever arm 4 to rotate move the fulcrum 17 in an upward direction.
This, in turn, causes the second lever arm S and, thereby, the upper frame 3 to rotate

(or tilt) as illustrated in Fig. 2¢.

Figs. 3a and 3b are principle sketches of a scissor lift 1 according to another
embodiment of the invention in a fully collapsed and in a fully unfolded

configuration, respectively.

The scissor 1ift 1 shown in Figs. 3a and 3b s similar to the one shown in Figs. ta-lIc
in many ways but the lifting arm 7 is arranged in a different way: The first end of the
lifting arm 7 is connected to one of the alternative fulcrums 16 1ustead of the fulcrum
15, and the second end of the lifting arm 7 is connected to a fulcrum 22 on the

second lever arm 5 instead of the fulcrum 14 on the first lever arm 4.
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3

(a2

o b

=3

Scissor hift
Lower frame
Upper frame
First lever arm
Second lever arm
Controlling arm
Lifting arm
Power source

Roller or slider on first lever arm

. Roller or slider on second lever arm

. Fulerum for first Jever arm on lower frame

. Fulcrum for second lever arm on upper frame

. Fulcrum for controlling arm on lower frame

. Fulcrum for lifting arm on first lever arm

. Fulerum for controlling arm and, potentially, lifting arm and/or power source
. Alternative fulcrums for lifting arm and/or power source on controlling arm
. Common fulcrum for first lever arm and second lever arm

. Suspension point for roller or slider on first lever arm

. Suspension point for roller or slider on second lever arm

. Fulerum for power source on lower frame

. Tilt system

. Fulcrum for lifting arm on first lever arm
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Claims

1. A mechanism for a scissor ift (1) or for a tilt system (21), which mechanism
comprises a lower frame (2} and an upper frame (3}, which are connected by at least

one pair of lever arms (4, 5) rotatably connected to each other in a pivotal point {17},

wherein, at least in a contracted configuration of the mechanism, the lower frame (2)

and the upper frame (3) are substantially paraliel to each other,

wherein a first lever arm (4) is rotatably connected at its lowermost end to the fower
trame (2) in a fulcrum (11) and the second lever arm (5) is connected at its
uppermost end to the upper frame (3) and in sliding engagement with the lower
frame (2} at its lowermost end in such a way that, when the lowermost end of the
second lever arm (5) 1s moved towards the lowermost end of the first lever arm (4),
at least the end of the upper frame (3}, to which the uppermost end of the second

lever arm (S} 1s connected, 1s forced away from the lower frame (2), and

wherein the mechanism further comprises

a controlling arm (6) rotatably connected at its lowermost end to the lower frame
2) mn a fulerum (13) and rotatably connected at its uppermost end to a first end
of a lifting arm (7} in a fulcrum (15; 16), which lifting arm (7) at 1ts other end is
a rotatably connected to the first lever arm (4) in a fulcrum (14) or to the second

lever arm (5} in a fulcrum (22), and

a power source (8), such as a linear actuator, rotatably connected at its
iowermost end to the lower frame (2} in a fulcrum (20} and rotatably connected
at 1ts uppermost end to the controlling arm (6) and/or the lifting arm (7)) in a
fulcrum (15; 16), in such a way that an extension of the length of the power
source {8) causes the lifting arm (7) to pull the fulcrum (14) oo the first lever

arm {4} in a direction away from the fower frame (2}, which, in turn, causes the
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fowermost end of the second lever arm (5) to be pulled towards the lowermost

end of the first lever arm (4}

2. The mechanism according to claim 1, wherein the controlling arm (6) and/or the
lifting arm (7} is provided with a plurality of attachment points, potentially arranged
on one or more flanges extending from the controlling arm (6) and/or the lifting arm
(7}, each of which attachment points can be used as fulcrums (15; 16) for connection
of the uppermost end of the controlling arm (0), the first end of the lifling arm (7)
and the uppermost end of the power source (8) to each other.

3. The mechanism according to claim 1 or 2, wherein the controlling arm (6), the

lifting arm (7) and the power source (8) are all connected in a common fulcrum (15).

4. The mechanism according to any of claims 1-3, wherein the sliding engagement
between the second lever arm and the lower frame is obtained by means of a roller or
a slider (10) suspended in a suspension point (19} at the lowermost end of the second

lever arm.

S.  The mechanism according to any of the preceding claims, wherein the first lever

arm {4) is in sliding engagement with the upper frame (3} at its uppermost end.

6. The mechanism according to claum S, wherein the sliding engagement between
the first lever arm and the upper frame is obtained by means of a roller or a slider (9)

suspended in a suspension point (18} at the uppermost end of the first lever arm.

7. A scissor hift (1) comprising a mechanism according to claim S or 6.

ey

8. The scissor lift (1) according to claim 7, wherein the scissor 1ift (1) is able to lift

a load of at least 180 kg, preferably at least 250 kg.
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9. The scissor lift (1) according to claim 7 or 8, wherein the scissor lift (1) is able

to lift a load over a range of at least 250 mm, preferably at least 300 mm.

10. The scissor Hift (1) according to any of claims 7-9, wherein the height of the
scissor lift (1) in a fully collapsed configuration is less than 125 mm, preferably less

than 90 mm.

11, Atilt system (21) comprising a mechanism according to any of claims 1-4.

12. The nlt system (21) according to claim 11, wherein the tilt system is able to tilt
the upper frame (3) in an angle of at least 40°, preferably at least 60°, compared to

the lower frame (2).

13. A wheel chair with a built-in seat hoist comprising a scissor hift (1) according to

any of claims 7-10 and/or a tilt system (21} according to claim 11 or 12.



PCT/IB2017/057292

WO 2018/096447

1/7




PCT/IB2017/057292

WO 2018/096447

2/7




WO 2018/096447 PCT/IB2017/057292
3/7

-\

Fig. 1¢




WO 2018/096447 PCT/IB2017/057292
4/7

10 19 20
Fig. 2a




WO 2018/096447 PCT/IB2017/057292
577




WO 2018/096447 PCT/IB2017/057292
6/7




WO 2018/096447 PCT/IB2017/057292
717




INTERNATIONAL SEARCH REPORT International application No.
PCT/1B2017/057292

A. CLASSIFICATION OF SUBJECT MATTER
A61G 5/10(2006.01)i; B66F 7/06(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61G; B66F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS,SIPOABS,DWPLCNTXT,CNKL A, T1F%, s, BY, I0HR, JEHR, #F, %31, 77 wheelchair, lift, tlt,
scissor, upper, lower, frame, lever, arm, power

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WO 0021478 A1 (HANS BALLE APS ET AL.) 20 April 2000 (2000-04-20) 1-13
see pages 5-9 and figures 1-5

A WO 2012118435 A1 (REAC AB ET AL.) 07 September 2012 (2012-09-07) 1-13
see the whole document

A WO 9962813 Al (CHRISTENSEN HANS BALLE) 09 December 1999 (1999-12-09) 1-13
see the whole document

A US 2013341984 A1 (DEVELTEX APS) 26 December 2013 (2013-12-26) 1-13
see the whole document

A EP 3011940 A1 (REAC POLAND SP 7 O O) 27 April 2016 (2016-04-27) 1-13
see the whole document

A CN 105342771 A (NANJING KANGNI MECHANICAL & ELECTRICAL CO LTD) 24 1-13
February 2016 (2016-02-24)
see the whole document

A CN 205346726 U (LIANG SHAOCHUAN ET AL.) 29 June 2016 (2016-06-29) 1-13
see the whole document

DFurther documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: «1* later document published after the international filing date or priority
. L . date and not in conflict with the application but cited to understand the
“A” document defining the general state of the art which is not considered principle or theory underlying the invention
to be of particular relevance g . . .
. .. . . . «X*” document of particular relevance; the claimed invention cannot be
“E”  earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“1* document which may throw doubts on priority claim(s) or which is oy
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

«“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art

document of particular relevance; the claimed invention cannot be

means «&” document member of the same patent family
«p” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
12 March 2018 03 April 2018
Name and mailing address of the ISA/CN Authorized officer
STATE INTELLECTUAL PROPERTY OFFICE OF THE
P.R.CHINA
6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing ZHAO,Peng
100088
China
Facsimile No. (86-10)62019451 Telephone No. (86-10)62085302

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/1B2017/057292

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
WO 0021478 Al 20 April 2000 AU 5728099 A 01 May 2000
EP 1117362 Al 25 July 2001
Jp 2002527314 A 27 August 2002
WO 2012118435 Al 07 September 2012 WO 2012118435 A8 27 December 2012
EP 2681148 Al 08 January 2014
DK 177239 Bl 30 July 2012
EP 2681148 A4 06 August 2014
WO 9962813 Al 09 December 1999 DK 69898 A 21 November 1999
us 2013341984 Al 26 December 2013 us 8888070 B2 18 November 2014
EP 2676918 Al 25 December 2013
DK 2676918 T3 13 July 2015
EP 2676918 Bl 27 May 2015
EP 3011940 Al 27 April 2016 DK 3011940 T3 06 November 2017
EP 3011940 Bl 02 August 2017
us 2016106607 Al 21 April 2016
PL 409873 Al 25 April 2016
us 9504618 B2 29 November 2016
CN 105342771 A 24 February 2016 CN 105342771 B 25 August 2017
CN 205346726 0] 29 June 2016 None

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report

