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(54) Scissor lift device

(57) Scissor lift device (2) comprising a bottom
frame (4) and an upper frame (10) carried by parallel
oriented pairs of shearing arms (12), where the shearing
arms are arranged for folding under the action of an ac-
tuator (18) with mainly horizontal orientation. The pecu-
liar features of the device are constituted in that only the
two first shearing arms (14) under the crossing point (20)
of the shearing arms are rotary connected with upper
ends of V-shaped knee joints (22), the V-shaped knee

joint (22) constituting a part of a connection that converts
the axial movement of the actuator to an up-and-down
movement of the upper frame (10). The construction of
the lift device implies greater freedom of choice with re-
gard to the position of the shearing arms on the bottom
frame, and implies also a modest constructional height
combined with a relative great lifting height, the former
substantially corresponding to the total height of the bot-
tom frame (4) and the upper frame (10).
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Description

[0001] The present invention concerns a lift device of
the shearing platform type, including a bottom frame
with long sides and short sides, and an upper frame car-
ried by pairs of shearing arm oriented in parallel and
each including an inner shearing arms and an outer
shearing arm, where the shearing arms are arranged for
folding under the action of an actuator with mainly hor-
izontal orientation.

Description of Prior Art

[0002] Such a lift device is known from WO 00/21478,
where both shearing arms by push- and pullrods are
connected with the same point on a moment rod on a
torsion shaft supended transversely in a bottom frame
and driven via a motor-powered actuator with a mainly
horizontal field of action.
[0003] The said lift device is well known per se, and
its advantage is a small constructional height compared
with a relatively large interval between least and great-
est lifting height combined with a considerable lifting
ability. The drawback of this known lifting device is, how-
ever, that the push- and pullrods between the moment
rod and the shearing arms make great demands on the
accurateness of the circular arc movement of the point
where pull- and pushrods meet in order that oppositely
directed forces are not to arise during the raising-lower-
ing procedure with the lift device. Furthermore, the pres-
ence of the push- and pullrods implies that the possibil-
ities of placing the shearing arms are relatively limited,
which sometimes may limit the areas of application for
this type of lift, e.g. in connection with wheelchairs.
[0004] Other lift platforms are known from GB patent
application 2 267 695, US 3 472 183 and RU patent ap-
plication 75 17 92.
[0005] None of the prior art lift devices are distin-
guished by being simple in structure, very compact and
at the same time having a great lifting dynamics.

Description of the Invention

[0006] It is thus the purpose of the invention to indi-
cate a lift device, the structure of which is relatively sim-
ple and which allows a certain flexibility with regard to
disposition of the lifting system, and which is compact
simultaneously with having great lifting dynamics.
[0007] This purpose is achieved with a lift device of
the shearing platform type including a bottom frame and
an upper frame carried by a first pair of parallel shearing
arms and a second pair of parallel shearing arms, where
the first pair of shearing arms are connected with the
second pair of shearing arms in a rotatable cross joint,
so that the shearing arms are arranged for a shearing
movement when lifting and lowering the upper frame.
Lifting and lowering of the upper frame occurs under the
action of an actuator which is connected with only one

pair of shearing arms. The connection between the ac-
tuator and the shearing arms includes a V-shaped knee
joint, where the knee joint includes a actuation arm be-
ing in rotatable connection with the actuator, and a lifting
arm secured at an angle to the actuation arm and rotat-
ably connected with the first pair of shearing arms via a
rod connection. The lift device is furthermore peculiar in
that the rod connection between the lifting arm and the
shearing arms is rotatably connected to the shearing
arms at a position between the cross joint and the lower
rotary joint of the shearing arms.
[0008] By the lift device according to the invention is
achieved i.a. the advantage that the device for pressing
the shearing arms upwards may be constructed in a sim-
ple way. As only one pair of shearing arms is pressed,
it is not required constructing a device with both push-
rods and pullrods that in a critically accurate way are to
follow a circular course for the point where push- and
pullrods meet. Furthermore, the course for the connec-
tion points may be chosen freely, which provides that
the length of the V-shaped knee joint with the connecting
rod is not a critical dimension either. A further advantage
is a relatively great lifting dynamics, i.e. the distance be-
tween the lowest position of the upper frame and the
highest position is relatively great. This is highly due to
the actuation point between the rod connection and the
first pair of shearing arms being positioned between the
rotary connection for the shearing arms and the lower
rotary joint for the first pair of shearing arms.
[0009] The lift device may furthermore be arranged
with a first pair of shearing arms disposed between the
second pair of shearing arms, so that the first pair of
shearing arms becomes an inner pair of shearing arms
and the second pair of shearing arms becomes the outer
pair of shearing arms. In this case, the V-shaped knee
joint may be positioned between these inner shearing
arms and connected to a transverse axle connection ro-
tatably suspended in the longs sides in the bottom frame
by a rotary connection, the axle connection being con-
nected to two radially projecting lift arms disposed near
respective mutually facing sides of the inner shearing
arms, where each lifting arm is connected with one of
the inner shearing arms via a rod connection.
[0010] Thereby, instead of a long transverse rod con-
nection between the outer ends of the actuation arms,
just a short transverse rod connection may be chosen
by placing the actuation arms near each side of the ac-
tuator piston. This implies that there are not made so
great demands on the strength properties of the trans-
verse rod.
[0011] Furthermore, disposition of the lifting device of
the shearing lift within the area between the inner shear-
ing arms is enabled, as a connection between the lifting
arm and the outer shearing arm is not necessary, which
implies that the lift can be constructed very compact,
and the minimum height of the lift may be reduced com-
pared with known lifts. This may be achieved in partic-
ular if the actuator is provided at a height over the lower
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edge of the bottom frame, which is just possible since it
may be disposed at a position between the inner shear-
ing arms.
[0012] With the intention of attaining a suitably great
moment/force on the lifting arms for raising the shearing
arms, the radial extension from the axis of rotation of the
actuation arms be greater than the radial extension of
the lift arms, and hereby is achieved an increase of the
moment action coming from the actuator.
[0013] With the purpose of achieving optimal distribu-
tion of the force exerted on the lifting arms in connection
with raising the shearing lift, for which the greatest force
is required at the initiation of the raising of the lift, the
actuation arms projecting radially from the axis of rota-
tion for the rotary connection may have a angular dis-
placement relative to the radially projecting lifting arms,
where the angle is an acute angle, where the angular
displacement may vary in dependence of the desired
distribution of the force desired to be exerted by the lift-
ing arms. An angle between the actuation arm and the
lifting arms is advantageously between 30 and 60 de-
grees, preferably between 40 and 50 degrees.
[0014] A preferred use of a lifting device according to
the invention is for wheelchairs. The invention is, how-
ever, quite general and may also advantageously be ap-
plied in other fields.

Short Description of the Drawing

[0015] The invention is explained in more detail in the
following with reference to the drawing, wherein:

Figs. 1A - 1E are side views of a lift device according
to the invention during raising the lift
from a lowest initial position (Fig. 1A)
to a fully raised position (Fig. 1E);

Fig. 2 is a lateral sectional view of the lift de-
vice shown in Fig. 1;

Fig. 3 is a top view of the lift device shown in
Fig. 1;

Fig. 4 shows a perspective view of the lift de-
vice.

Detailed Description of the Invention

[0016] Figs. 1A to 1E shows side views of an embod-
iment of a lift device 2 according to the invention, where
the lift device in Fig. 1A is in its low initial position (com-
pletely collapsed) to a position where the lift device is
fully raised. Fig. 4 shows the device in perspective view.
[0017] The lift device 2 includes a bottom frame 4 with
long sides 6 and short sides 8 and an upper frame 10,
also with long sides 6' and short sides 8', most clearly
appearing from Fig. 2. As it appears from Fig. 1, the up-
per frame 10 is carried by shearing arms running in par-
allel, including inner shearing arms 14 and outer shear-
ing arms 16, the shearing arms 14, 16 being mutually
connected by a rotary connection 15. The long sides 6,

6' in the bottom frame 4 and the upper frame 8, 8' are
constituted by edgeways disposed U-sections.
[0018] At their respective ends, the inner shearing
arms 14 are rotationally connected with the bottom
frame 4 at a connection 40 and are pivotably-slidingly
suspended in the upper frame 10 at the connection 42,
respectively, where the connection 42 is sliding in the
edgeways positioned U-sections in the upper frame 10
by raising and lowering the lift device, as it appears from
Figs. 1A-1E.
[0019] At their respective ends, the outer shearing
arms 16 are pivotably connected with the upper frame
10 by a rotary joint 44 and pivotably-slidingly suspended
in the bottom frame 4 by the joint 46, where the joint 46
is sliding in the edgeways disposed U-section in the bot-
tom frame 4 when raising and lowering the lift device,
as it appears from Figs. 1A - 1E.
[0020] Raising and lowering the upper frame 10 oc-
curs mainly by a horizontally oriented actuator (only
shown on Fig. 1b), the first end of which is secured to
the bottom frame 4 by a rotary connection 48, and the
other end of which is connected by a rotary connection
50 to the inner shearing arms 14 via V-shaped knee joint
connection 22 that is secured to the bottom frame 4 by
a rotary connection 24. The V-shaped knee joint con-
nection 22 includes a projecting actuation arm 26 pro-
jecting radially from the rotary connection 22, at the free
end of the arm 26 the actuator 18 is connected at the
rotary connection 50. The V-shaped knee joint connec-
tion also includes a lifting arm 30 that via a rod connec-
tion 32 between rotary connection 52, 54 is connected
with the free end of the lifting arm 30 and the inner shear-
ing arm 14, respectively, and only this, implying that the
shearing arms 14, 16 on the lift device 2 may be col-
lapsed so much that the initial height for the lift device
according to the invention corresponds to the total width
of the bottom frame 4 and the upper frame 10, respec-
tively, as shown in Fig. 1A.
[0021] It appears from Figs. 1A - 1E how the upper
frame 10 of the lift device 2 is raised from the initial po-
sition to fully raised position by displacing the actuator
18.
[0022] The actuator 18 displaces the rotary joint 50,
whereby the actuation arm 26 and the lifting arm 30 se-
cured thereto are displaced, thus displacing the rod con-
nection 32 rotationally connected to the lifting arm 30
and thereby the inner shearing arms 14 in upwards di-
rection. Via the rotary connection 15 between the inner
and outer shearing arms 14, 16 forces are transmitted
causing displacement, e.g. by means of rollers in the
frame, of the rotatably/slidingly suspended ends 43, 46
in the U-section of the inner shearing arms 14 and the
outer shearing arms 16, respectively.
[0023] By the lift device according to the invention is
achieved i.a. the advantage that the device for pressing
the shearing arms 14, 16 upwards may be constructed
in a simple way. As only one pair of shearing arms 14
are pressed, there is not to be constructed a device with
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both pushrods and pullrods which are to follow a circular
path in a critically accurate way for the point where push-
and pullrods meet. Furthermore, the path for the con-
necting points 50, 52 can be chosen freely to a great
extent, providing that the length of the V-shaped knee
joint 22 with the connecting rod 32 are not critical dimen-
sions either.
[0024] Furthermore, the disposition of the lift device
22, 24, 26 of the shearing lift within the area between
the inner shearing arms 14 is enabled since a connec-
tion between the lifting arm 30 and the outer shearing
arm 16 is not necessary, implying that the lift may be
constructed very compact, and the minimum height of
the lift may be reduced compared with prior art lifts. In
the shown embodiment, the minimum height of the lift
device is thus determined by the height of one shearing
arm, which, as shown on Fig. 3, equals the total height
of the two frames 4, 10, when they are resting upon each
other. The disposition of the shearing arms 14, 16 rela-
tive to the long sides 6 on the bottom frame 4 and the
upper frame 10 may thus also be chosen more freely,
since in the construction there is only a single rod con-
nection 32 between the lifting arm 30 of the knee joint
22 and the inner shearing arms 14.
[0025] A further advantage is relatively great lifting dy-
namics, i.e. the distance between the lowest position of
the upper frame 10 and the highest position is relatively
great. This is highly due to the actuation point 54 be-
tween the rod connection 32 and the inner lifting arm 14
being positioned between the rotary connection 15 for
the shearing arms 14, 16 and the rotary joint 40 for the
inner shearing arms 14.
[0026] With the invention, several advantageous as-
pects for lift devices have thus been provided for, name-
ly great lifting dynamics simultaneously with a very com-
pact construction which furthermore allows a greater
freedom with regard to the disposition of the shearing
arms 14, 16. Contributing to the outermost compact con-
struction is the fact that the actuator 18 is disposed be-
tween the inner shearing arms 14 and above the bottom
level of the bottom frame 4.

Claims

1. Lift device (2) of the shearing platform type, includ-
ing a bottom frame (4) and an upper frame (10) car-
ried by a first pair of parallel shearing arms (14) and
a second pair of parallel shearing arms (16), where
the first pair of shearing arms (14) are connected
with the second pair of shearing arms (16) in a ro-
tatable cross joint (15), so that the shearing arms
(14, 16) are arranged for a shearing movement
when lifting and lowering the upper frame, where lift
and lowering of the upper frame occurs under the
action of an actuator which is connected with only
one pair of shearing arms (14), where the connec-
tion between the actuator and the shearing arms in-

cludes a V-shaped knee joint (22), where the knee
joint (22) includes a actuation arm (26) being in ro-
tatable connection with the actuator (18), and a lift-
ing arm (30) secured at an angle to the actuation
arm (26) and rotatably connected with the first pair
of shearing arms (14) via a rod connection (32),
characterised in that the rod connection (32) be-
tween the lifting arm (30) and the shearing arms
(14) is rotatably connected to the shearing arms
(14) at a position between the cross joint (15) and
the lower rotary joint (40) of the shearing arms (14).

2. Lift device (2) according to claim 1, wherein the first,
inner pair of shearing arms (14) are disposed be-
tween the second, outer pair of shearing arms (16),
where the V-shaped knee joint (22) is positioned be-
tween these inner shearing arms (14) and connect-
ed to a transverse axle connection (34) which is
connected to two radially projecting lift arms (32)
disposed near respective mutually facing sides of
(36) of the inner shearing arms (14), where each
lifting arm (32) is connected with one of the inner
shearing arms (14) via a rod connection (34).

3. Lift device (2) according to claim 1 or 2, wherein the
actuation arms (26) radially projecting relative to the
rotary axis (38) for the rotary connection (24)
projects farther from the said rotary axis (38) than
the radially projecting lifting arms (32).

4. Lift device (2) according to any of claims 1 - 3, char-
acterised in that the angle between the actuation
arms (26) and the lifting arms (32) is an acute angle.

5. Lift device according to any preceding claim, char-
acterised in that the angle between the actuation
arm (26) and the lifting arm (30) is between 30 and
60 degrees.

6. Lift device according to any preceding claim, char-
acterised in that the angle between the actuation
arm (26) and the lifting arm (30) is between 40 and
50 degrees.

7. Lift device according to any preceding claim, char-
acterised in that the actuator (18) is disposed at a
level above the lower edge of the bottom frame (4).

8. Use of a lift according to any preceding claim for a
wheelchair.
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