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Description

Summary

[0001] The object of the invention concerns a compact
travel system for the movement of the seat or its verti-
calisation.

Prior art

[0002] Also in the field of aids for the disabled, wheel-
chairs are subject to continuous revisions and refine-
ments to bring their bulk, weight and performance to ever
greater levels.

[0003] All without sacrificing features and reliability.
[0004] It is now known that the highest quality wheel-
chairs are those that allow the user to move in total au-
tonomy and that can vary the height of the seat, and
which can also be brought to an upright position and even
be tilted.

[0005] Today, such types of wheelchairs are rather
cumbersome and heavy. For this reason, manufacturers
are trying to provide customised wheelchairs based on
the size of the user, for example for children and adults.
This, however, forces users to buy two wheelchairs of
the same type over time, depending on their growth. In
fact, if the height travel of the wheelchair for an adult
requires very long actuators, and very long levers and
special devices against tipping over, everything is much
simpler for wheelchairs for children.

[0006] What the object of the invention proposes is a
new type of wheelchair, with all possible configuration
modes, which is compact, which is extremely stable even
with the seat raised and in an vertical position, without
any play or possible loose connections in particular due
to the positioning of the actuators at their limit positions,
which carry out an alignment of the application point of
the stress between the fulcrum and the resistant point.
[0007] In fact, it would also be very easy with under-
sized actuators to reach large angle travels or elevated
movements, for example by applying the point of appli-
cation of the force of an actuator to a lever near its ful-
crum, but the result would be precarious, subject to being
loose and not so resistant to heavy loads, and therefore
creating in the user a sense of uncertainty that the posi-
tion can be maintained securely and firmly.

[0008] In fact, it is crucial that one actuator not only
operates and moves the various parts of the wheelchair,
but that it also can keep the position reached stable and
safe. In the eventuality that said actuator acts on lever
or kinematic mechanisms, its point of application on a
levermust create between the actuatoritselfand the lever
on which it acts a minimum angle of 45 -30 degrees,
thereby being able to efficiently compensate for and re-
sist not only the normal component, but also the tangent
of the external stresses. Finally, bearing in mind the size
of wheelchairs, which are becoming increasingly more
compact, also the relative actuators need to be very
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small.

[0009] Obviously, also due to the high costs, very ex-
pensive special, dual-action or telescopic actuators,
which are much more delicate and difficult to maintain
than simple pneumatic or electrical actuators, are not
economically viable

Objects of the invention

[0010] The object of the present invention is therefore
to overcome one or more drawbacks of the prior art.
[0011] An essential object of the present invention is
to make available a wheelchair with a compact travel
system for verticalisation.

[0012] An important object of the present invention is
to make available a wheelchair with a compact travel
system that is resistant to stress over time and that is
inexpensive.

[0013] A different object of the present invention is to
make available a wheelchair with a compact travel sys-
tem employing actuators that can easily be found on the
market.

[0014] Another object of the present invention is to
make available a wheelchair with a compact travel sys-
tem whose structural configuration provides a high de-
gree of stability.

[0015] All of the aforesaid purposes and others that
willbest be described in the description are obtained from
a wheelchair with a compact seat travel system as set
out in the characterising part of the attached claims.

Explanation of the invention

[0016] In particular, this concerns a wheelchair with a
compact travel system employing a quadrilateral linkage
system positioned between a base and a seat, which is
raised by a first lifting actuator hinged to the base and
deformed by a second displacement actuator with a point
of application outside the quadrilateral by means of an
actuation lever hinged on a first side of the quadrilateral
and acting through a tie rod on the side adjacent to the
first side.

[0017] Specifically said quadrilateral linkage consists
of a first side, to which the second and fourth sides are
hinged spaced out, said first side extends from the part
opposite the hinging to the second side, and beyond the
hinging to the fourth side, towards the base to which it is
hinged. A first lifting actuator acts on said first side to
raise the quadrilateral.

[0018] Thefirstand third sides are hinged spaced apart
on the second side. To said second side is joined directly
or by the interposition of a frame, the seat of the wheel-
chair.

[0019] The second and fourth sides are hinged on the
third side in a spaced apart manner.

[0020] The third and the first side are hinged on the
fourth side in a spaced apart manner. In an intermediate
position between the two hinges acts a first end of the
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tie rod, joined at the second opposite end to the actuating
lever.

Advantageous features of the invention

[0021] Advantageously, the hinging of the extension
of the first side with the base is in the rear of the wheel-
chair, so that the raising of the quadrilateral linkage by
means of the lifting actuator takes place towards the cen-
tre of gravity of the quadrilateral making the front of the
seat retract, increasing stability both during the raising
of the seat and during the verticalisation of the wheel-
chair. Advantageously, the hinging of the displacement
actuator on the base is carried out either on the same
axis as the hinging of the extension of the first side with
the base or directly on the highest and most retracted
part of the base, promoting a stabilising effect for lowering
of the masses and obtaining an angle of application be-
tween the stem and the actuation lever of not less than
30° and preferably not less than 45°, thus maintaining a
good reaction to the peak load on the actuator stem.
[0022] Advantageously, the displacement of the quad-
rilateral linkage is carried out with an actuator, which
while maintaining a peak load in the actuation lever, al-
lows the variation of the inclination of the position from
-45°, tilting stage, to 90°, verticalised phase for a total
travel of 135°

[0023] Advantageously, said total travel is achieved
with an actuator whose stem has a maximum travel of
20 cm and preferably of 15 cm.

Brief description of the drawings

[0024] The technical features of the invention, accord-
ing to the aforesaid aims, can clearly be seen in the con-
tent of the claims below, and its advantages will become
more readily apparent in the detailed description that fol-
lows, made with reference to the accompanying draw-
ings, which illustrate a preferred embodiment, which is
purely exemplary and not limiting, in which:

Fig. 1 shows a perspective view of an electronic
wheelchair that adopts a quadrilateral linkage seat
travel system that is the object of the invention.
Fig. 2 shows what is set outin fig. 1 from a plan view
of a vertical section that makes it easy to see the
deformable quadrilateral between the base and the
seat.

Fig. 3 shows a perspective view of the wheelchair in
fig. 1 with the seat raised.

Fig. 4 shows what is set out in fig. 3 according to a
plan view of a vertical section showing in detail the
components of the deformable quadrilateral and its
hinging.

Fig. 5 shows a perspective view of the wheelchair in
fig. 1 in a vertical configuration.

Fig. 6 shows what is shown in fig. 5 according to a
plan view of a vertical section that highlights the seat

10

15

20

25

30

35

40

45

50

55

retraction with respect to the front wheels.

Fig. 7 shows a perspective view of the wheelchair of
fig. 1 tilting backward for the complete extension of
the lifting actuator of the quadrilateral.

Fig. 8 shows what is set out in fig. 7 according to a
plan view of a vertical section highlighting the back-
ward retraction of the entire seat.

Fig. 9 shows a perspective view of the wheelchair of
fig. 1 tilting forward for the complete extension of the
displacement actuator of the quadrilateral, where it
is possible to check in detail the various components
of the quadrilateral linkage system.

Fig. 10 shows what is set out in fig. 9 according to a
plan view of a vertical section that highlights the in-
clination of the seat forwards without any appreciable
displacement of the masses outside the perimeter
of stability.

Detailed description of an example of a preferred em-
bodiment

[0025] The object of the present invention refers par-
ticularly to a type of electric or electronic verticalising
wheelchair 8 or with the seat 5 whose height can vary to
obtain a wheelchair with a raised seat 21. This type of
wheelchair generally allows tilting, hence the inclination
of the seat, the variation in height and the verticalisation
by means of several actuators and with complicated, ex-
pensive and bulky systems. The travel system that is the
object of the invention for the operating modes described
above is simple, economical and compact.

[0026] Other advantages of the travel system of the
invention lie in the fact that it acts by stabilising the con-
figuration under critical stability conditions, i.e. with the
seat 5 raised and in the verticalised mode 8.

[0027] The wheelchair of the invention shown in the
drawings is an electronic wheelchair with multiple con-
figurations with a tilting position 22, with a seat 5 that can
have various heights or raised 21 and the capacity to
assume a vertical configuration 8.

[0028] Referring specifically to the travel system,
hinged on a base 9 supported by the wheels 10 there is
an overhanging extension of the quadrilateral linkage 11.
[0029] In particular, said extension 12 is hinged at the
back of the base 9 of the wheelchair so that during the
raising for rotating around the hinging fulcrum 13, the
quadrilateral linkage 11 is made to draw back with respect
tothe front verticalisation side, thereby acquiring stability.
[0030] Said first side 1 of the quadrilateral linkage 11
is hinged to the second side 2 and the fourth side 4 re-
spectively at the fulcrums 14 and 17 at the ends.
[0031] Equally, for the other sides 2, 3 and 4 hinged to
the ends of the contiguous sides, respectively 1 and 3,
2 and 4, 3 and 1, with fulcrums in 14 and 15, 15 and 16,
16 and 17 respectively. Effectively, the second side 2
can be identified with a frame supporting the seat 5 or
with the seat 5 itself.

[0032] The elevating or lifting actuator 6 is hinged on
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the base 9 with its end 18, while the opposite end acts
on side 1 or its extension 12.

[0033] Thedisplacementactuator 7 of the quadrilateral
11 is also hinged to the base 6, or on the same hinging
axis 13 of the extension 12 of side 1, in any event always
at the rear and higher part of the base 6 in such a way
as to maintain a sufficient peak angle with respect to the
actuation lever 19 on which it acts. In fact, said second
actuator 7 does not directly act on the deformable quad-
rilateral 11 but on a first end of a lever, said actuation
lever 19, which is hinged to the opposite end on side 1.
In an intermediate position between the two ends of the
actuation lever 19, a tie rod 20 is hinged connected to
the fourth side 4.

[0034] The action of the displacement actuator 7 there-
fore, with its stem applied to the end of the actuation lever
19 and the drive operated by the tie rod 20, moves and
deforms the quadrilateral linkage 11 as needed for mov-
ing the seat 5 or for the verticalisation of the wheelchair.
[0035] For illustrative purposes we see that after the
single movement of the elevation actuator 6, the seat 5
of the wheelchair tilts backward by about 45°.

[0036] With the joint movement of the elevating actu-
ator 6 and the displacement actuator 7 there is an upward
movement relative to the bottom of the seat 5, a further
movement can allow the wheelchair to reach the vertical
configuration 8.

[0037] We can see, during the movement of the lifting
actuator 6, that in any situation the seat 5 draws back
with respect to the front wheels 10, bringing the centre
of gravity of the whole, the user and wheelchair, towards
a more central position inside the stability perimeter.
[0038] This benefitis especially significant with a sub-
stantial raising of the seat 5, but it becomes very advan-
tageous during verticalisation 8, since this wheelchair
does not have to adopt bulky stabilisers overhanging on
the outside in front of the front wheels.

[0039] Infact, even infully verticalised mode 8, of both
the user and the wheelchair, there is a centre of gravity
that always falls within the stability perimeter.

[0040] As can also be seen in the drawings, the con-
figuration of the various adjacent parts up against each
other when the wheelchair is lowered, allows you to ap-
preciate the compactness of the assembly and to eval-
uate the enormous benefit of adopting an actuator 7 for
the displacement of the quadrilateral 11 that, with a travel
of 15 cm, obtains an travel of 135°, an ideal situation for
the verticalisation of a person with a height even up to
200 cm.

Claims

1.  Wheelchair with a compact seat travel system that
employs an articulated quadrilateral (11) consisting
of a base (9) and a seat (5), characterised by the
fact that it is elevated by a first lifting actuator (6)
hinged to the base (9) and displaced by a second
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displacement actuator (7), with the point of applica-
tion outside the quadrilateral (11), using an actuating
lever (19) hinged on afirst side (1) of the quadrilateral
(11) and acting by means of a tie rod (20) on the side
adjacent (4) to the first side (1).

Wheelchair with a compact seat travel system ac-
cording to claim 1 characterised by the fact that
said quadrilateral (11) comprises a first side (1), to
which are hinged in a spaced apart manner the sec-
ond (2) and the fourth side (4), said first side (1) ex-
tends with an extension (12) extending from the side
opposite to the hinging (14) with the second side (2),
and beyond the hinging (17) with the fourth side (4),
towards the base (9) to which is hinged (13); acting
on said first side (1) a first lifting actuator (6) for the
lifting of the quadrilateral (11).

Wheelchair with a compact seat travel system ac-
cording to claim 1 characterised by the fact that
said articulated quadrilateral (11) comprises a sec-
ond side (2), to which are hinged in a spaced apart
manner the first (1) and the third side (3); to said
second side (2) is connected directly, or by the in-
terposition of a frame, the seat (5) of the wheelchair.

Wheelchair with a compact seat travel system ac-
cording to claim 1 or 3, characterised by the fact
that said second side (2) and the seat (5) are coin-
ciding.

Wheelchair with a compact seat travel system ac-
cording to claim 1 by the fact that said articulated
quadrilateral (11) comprises a third side (3) to which
are hinged in a spaced apart manner the second (2)
and the fourth side (4).

Wheelchair with a compact seat travel system ac-
cording to claim 1 characterised by the fact that
said articulated quadrilateral (11) comprises a fourth
side (4) towhich are hinged in a spaced apartmanner
the third (3) and the first side (1); in an intermediate
position between the two hinges (16, 17), with the
third side (3) and the first side (1), operates a first
end of the tie rod (20) joined, at the opposite second
end, to the actuating lever (19).

Wheelchair with a compact seat travel system ac-
cording to claim 1 characterised by the fact that the
hinging (13) of the extension (12) of the first side (1)
with the base (9) is in the rear part of the wheelchair,
so that the raising of the quadrilateral (11) by means
of the lifting actuator (6) takes place by having the
quadrilateral (11) move towards the centre of gravity
of the wheelchair and pulling back the front part of
the seat (5), increasing stability both during the rais-
ing of the seat (21) as well as during the verticalisa-
tion (8) of the wheelchair.
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Wheelchair with a compact seat travel system ac-
cording to claim 1 characterised by the fact that the
hinging of the displacement actuator (7) on the base
(9) is made either on the same hinging axis (13) of
the extension (12) of the first side (1) with the base
(9) or directly on the highest and most rearward part
of the base (9), favouring a stabilising effect for low-
ering the height of the mass and obtaining an angle
of application of action between the rod and the ac-
tuating lever (19) not less than 30° and preferably
not less than 45°, thereby maintaining on the actu-
ator stem (7) an effective peak load reaction.

Wheelchair with a compact seat travel system ac-
cording to claim 1 characterised by the fact that the
displacement of the quadrilateral (11), is implement-
ed using a displacement actuator (7), which, while
maintaining a peak load in the actuating lever (19),
allows a variation in the inclination of the seat (5) by
-45°,in the tilting phase (22), at 90°, in the vertical-
isation phase (8), for a total travel of 135°

Wheelchair with a compact seat travel system ac-
cording to the previous claim characterised by the
fact that the aforesaid total travel is obtained with a
displacement actuator (7) whose rod has amaximum
travel of 20 cm and preferably 15 cm.
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