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COOPERATION SYSTEM BETWEEN A WHEELCHAIR AND EXERCISING DEVICE

Description

The present invention relates to a cooperation system
between a wheelchair and exercisers, of the gym type,
which can be used by people confined to a wheelchair.

As it 1is known, the awareness to guarantee to people
having handicaps the occasions to practice sport and to
take care of physical fitness has been increasing.

The fact of performing sporting activities and keeping
satisfying physical conditions is at the basis of a newly
found psycho-physical wellbeing which allows ©people
suffering from a handicap to improve his/her own 1life
style and found again trust in one’s own means.

A difficulty which is particularly felt is that of being
able to use, for a person without using legs and confined
on a wheelchair, usual exercisers for muscle
strengthening, of the type which can be commonly found in

any gym.

Some system examples are known allowing the cooperation
between a wheelchair and an exerciser.

For example, International patent application No. WO
2015/079,468 Al describes an alignment system between a
wheelchair and a gym exerciser, tTo guarantee their mutual
correct positioning. US patent application No. US
2007/299,371 Al describes a similar cooperation system
applied to an apparatus for the rehabilitation of
patients with motor problems.

International patent application No. WO 2011/047,282 A2
describes a particular exerciser which can be used even
by people confined on a wheelchair, wherein a system for
the mechanical fastening to rails for the wheelchair is
described.

International application No. 2009/126,904 A2, on the
contrary, describes a tapis roulant which can be used in
wheelchair, wherein mechanical sensors cooperate with a
mechanical system to verify the asset of the wheelchair
on the conveyor belt.
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Chinese patent applications No. CN 107 456 353 A and No.
CN 104 887 421 A and Japanese patent application No. JP
2002/065,802 describe additional fastening systems
between wheelchairs.

The above-described systems help a user to determine
his/her own position with respect to an exerciser, but
they are complex to use, and at last they do not
guarantee an optimum fastening of the wheelchair, but
only a control of its correct position, to be re-examined
in case of misalignment.

The technical problem underlying the present invention is
to provide a cooperation system between a wheelchair and
any exerciser allowing to obviate the drawback mentioned
with reference to the known art.

Such problem is solved by a cooperation system as defined
by the enclosed claim 1.

The main advantage of the cooperation system according to
the present invention lies in the fact of allowing both a
control 1in the positioning of the wheelchair and a
locking thereof in a position for the gym exercise, the
whole easily controllable by the user, without external
aid.

The present invention will be described hereinafter
according to a preferred embodiment example, provided by
way of example and not with limitative purposes, with
reference to the enclosed drawings wherein:

* figure 1 shows a side perspective view of a LAT machine
and of wheelchair incorporating a first cooperation
system according to the invention;

* figure 2 shows a rear perspective view of a LAT machine
and of a wheelchair incorporating the highlighted
cooperation system of figure 1;

* figure 3 shows an enlarged perspective view of the
cooperation system of figure 1;

* figure 4 shows a side perspective view of a LAT machine
and of a wheelchair incorporating a second cooperation

-2-



10

15

20

25

30

WO 2019/202486 PCT/IB2019/053108

system according to the invention;

* figure 5 shows a side perspective view of a pedal board
for arms and of a wheelchair incorporating the second
cooperation system of figure 4;

* figure 6 shows an enlarged perspective view of the
cooperation system of figure 4;

* figure 7 shows a perspective view of another model of
LAT machine and of a wheelchair with said second
cooperation system;

* figure 8 and figure 9 show respective perspective views
of LAT machine highlighting a different cooperation
system according to the invention;

* figure 10 shows a perspective view di una wheelchair
highlighting a cooperation system according to the
invention;

* figure 11 shows a support for rocker arms highlighting
a cooperation system according to the invention;

* figures 12 and 13 show respective enlarged perspective
views of two wvariants of a third cooperation system
according to the invention; and

* figure 14 and figure 15 show respective perspective
views of additional exerciser with curved  beams
highlighting a different cooperation system according to
the invention.

With reference to figures 1 to 4, a so-called LAT machine
designated with 1 is represented, that 1is an exercise
machine to perform 1lifting exercises with an overhead
handlebar 2, to the benefit of the large dorsal muscle.

Here, the LAT machine, called in this way from the muscle
name (musculus latissimus dorsi) represents a general
exerciser which can be actuated by a user in wheelchair.
Hereinafter, each device suitable to this purpose will be
generally designated with 1.

The LAT machine 1 comprises an upright 3 and a cross arm
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4, with a pulley connected to the handlebar 2 for lifting
one or more calibrated weights which can be selected by
the user.

The LAT machine 1 further defines a position wherein a
wheelchair 6, equipped with the herein described
cooperation system, can be parked. It comprises wheels 7
and a seat 8, with a backrest with adjustable tilting.

The wheels 7 are of the type which can be manoeuvred
manually, thanks to a circular handle 9.

Herein and hereinafter, under wheelchair then a
wheelchair, in particular a self-propelled wheelchair, is
identified, which a user can use with a great level of
autonomy.

In particular, the herein represented wheelchair
represents an exerciser suitably created to assume
several positions 1in the space through actuators, in
particular electromechanical actuators which are fed by a
rechargeable battery arranged aboard the wheelchair.

Said actuators allow the portions of the wheelchair to
assume 1n the space several positions, that i1is the
wheelchair allows the user to position in optimal way to
perform the muscle exercise.

In particular, the following motions are provided:

e motion of backrest from 0° to 90°,

e motion of the plate supporting the legs from 0° to
90°,

e oscillating motion of the seat placed under the
thighs from 0° to 45°,

e motion from bottom to top of the whole structure,

these four motions are controlled electrically by means
of a button panel arranged on the side of the user.

The position in front of the LAT machine can be taken by
the wheelchair, and it is defined by side frame elements
10, of the LAT machine 1, surrounding laterally said
position.
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Respective magnetic hooking plates 11 are fastened to the
side frame elements 10, which in the present example have
the shape of horizontal bars, one for each side of the
above-mentioned position.

It is meant that there can be present, on each side,
several bars having the function of magnetic hooking
plate. Each one thereof can be made of ferromagnetic
material, or have on its own surface directed towards the
position a strip of magnetic material.

On each bar there can be 1indicators or pointers, or
positioning notches.

The position of the plates 11 1is so as to generate a
predetermined spatial correlation with the exerciser,
thanks to the size limits, referred in this case to the
ends of the bars, which the plate 11 imposes.

At the hubs of the wheels 7, the wheelchair 6 comprises
extensible magnetic means, received aboard the wheelchair
6, extending therefrom to said at least a hooking plate
10.

In the present example, such magnetic means is
constituted by a magnet 12, existing on each hub of the
wheel 7, which can be extended telescopically until
reaching the side plate 10.

The extension of the magnet 12 until the magnetic
contact, which implements a 1lock, with the plate 10
determines a mutual positioning between wheelchair and
exerciser, which is limited to the extension of the bar
which implements the fastening plate 10, and which 1is
suitable to perform exercises with the LAT machine 1.

The magnet 12 can be driven by a control lever 13 which
implements means for driving said extensible magnetic
means aboard a wheelchair 6.

Fach lever 13 1is positioned so as to be able to be
reached by the user on the wheelchair autonomously, by
remaining in seated position; the lever 13 can control
the magnet 12 from an unlocking position (figure 3) to a
locking position (figure 2) and vice versa, by exerting a
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modest muscle force.

It is to be noted that the length of the side bars 11
define a standing area of the wheelchair 1 during the
exercises, both it enters forward in the position of the
machine 1, and it enters backward, thus allowing the user
to carry out several types of exercises.

With reference to figure 4, the fastening plate 11 in
this case 1is single and it is positioned on the floor of
the position defined by the LAT machine. It is to be
meant that the plate could be positioned on the floor
supporting the exerciser, or otherwise the plate could be
fastened to a footboard integral to the exerciser.

In the present example, the fastening plate 11 has a
square shape, with a front side and a rear side defining
a spatial correlation between it and the exerciser.

Again, the width of the fastening plate 11 defines a
standing area of the wheelchair 1 during the exercises,
both it enters forward in the position of the machine 1,
and it enters Dbackward, thus by allowing the user to
carry out several types of exercises.

The wheelchair o, at the Dbottom thereof, has an
extensible arm 14 having, on the end thereof faced
towards the floor, a magnetic plate 15 adhering to the
fastening plate 11.

The extensible arm 14, and thus the magnetic plate, is
controlled by a lever 13 positioned on the side of the
wheelchair 6, still in a position accessible by the user.

In the herein described examples, the fastening plate is
ferromagnetic, whereas aboard the wheelchair 6 there is a
magnet or a magnetic plate, capable of adhering to the
fastening plate 11 thanks to the effect of their magnetic
properties 1induced by the presence of one or more
permanent magnets.

It is meant, however, that the fastening can be of
electromagnetic type; in this case the magnetic plate 15
is activated electromagnetically by an electric circuit
fed by a battery aboard the wheelchair 6.
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The extensible arm 14 can be controlled in extension and
contraction by an electric motor arrange below the seat
8. Both the actuation of the arm 14 and the activation of
the magnetic plate 15 can be controlled by a button panel
16 arranged on the side of the wheelchair 6, still in a
position accessible by the user.

With reference to figures 7 to 9 a LAT machine is shown
both in the version with ground fastening plate (figures
7 and 9) and in the version with side bars (figure 8).

It is known that, in both cases, a positioning area of
the wheelchair 6 is defined implemented by the ends of
the plate and of the fastening bars, beyond thereof the
wheelchair cannot go, but within thereof the user can
select 1its favoured position to perform the exercises
with the exerciser.

It is further to be noted that, due to the effect of the
side positioning of the bars and the central positioning
of the fastening plate, the wheelchair 6 will be
automatically centred with respect to the exerciser. It
is to be meant that additional aids to the positioning
could be added, 1f required, including optical control
devices, with photoelectric cells and retro reflectors,
or mechanical control devices, with 1insertion lanes,
stopping notches or positioning recesses of the wheels 8
of the wheelchair.

With reference to figure 11, an additional gym device,
this time a simple support for rocker arms 17, can Dbe
provided both with side fastening bars and central
fastening plate.

With reference to figures 12 and 13, a magnetic version
is shown with side extensible arm 18 projecting from the
flank of the wheelchair 6. The extensible arm 18 herein
is received in a tubular guide 19 and it is controlled in
extension or contraction by a lever 13, arranged on the
side of the wheelchair 6, still in a position accessible
by the user.

This solution allows to adapt wheelchairs of small sizes
to wide positions.
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With reference to figures 14 and 15, a different machine
for the fitness is shown, which exploits the sliding of
weights, pushed or pulled by the user, along arch-like
curved beams, standing over the position wherein the
wheelchair 6 positions. This machine with curved beams
can have both the cooperation system with side bars and
that with the plate for central fastening to floor.

To the above described cooperation system a person
skilled in the art, with the purpose of satisfying
additional and contingent needs, could introduce several
additional modifications and variants, however all within
the protective scope of the present invention, as defined
by the enclosed claims.
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CLAIMS

1. A cooperation system between a wheelchair and
exercisers, comprising:

e at least a magnetic hooking plate (11), fastened
with respect to the exerciser (1) with a
predetermined spatial correlation;

o extensible magnetic means aboard a wheelchair (6),
extending therefrom to said at least a hooking plate
(11), by determining a mutual positioning between
wheelchair (6) and exerciser (1), suitable to
perform exercises; and

e means (13) for driving said extensible magnetic
means aboard a wheelchair (6), which can be actuated
by the wheelchair’s user in seated position from an
unlocking position to a locking position and vice
versa.

2. The cooperation system according to claim 1, wherein
the exerciser (1) defines a parking position of the
wheelchair (6), 1in case defined by side frame elements
(10) surrounding laterally said position.

3. The cooperation system according to claim 2, wherein
sald at least a magnetic hooking plate comprises
horizontal bars, one for each side of the above-mentioned
position, fastened to the side elements, with
ferromagnetic properties, having respective ends defining
a positioning area of the wheelchair (6).

4, The cooperation system according to claim 2, wherein
sald at least a magnetic hooking plate comprises a
fastening plate (11) with square shape, with a front side
and a rear side defining a spatial correlation between it
and the exerciser, positioned on the floor of said
position or fastened to a footboard integral to the
exerciser (1).

5. The cooperation system according to claim 1, wherein
sald extensible magnetic means comprises at least a
magnet (12) arranged laterally on the wheelchair (16) and
extensible laterally with respect thereto.

-9-
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6. The cooperation system according to claim 1, wherein
said extensible magnetic means comprises an extensible
arm (14) having, on the end thereof faced towards the
floor, a magnetic plate (15) adhering to the fastening
plate (11).

7. The cooperation system according to claim 1, wherein
sald driving means comprises at least a lever (13) which
is positioned so as to be able to be reached by the user
on the wheelchair autonomously, by remaining 1in seated
position.

8. The cooperation system according to claim 1, wherein
the magnetic means comprises permanent magnets.

9. The cooperation system according to claim 1, wherein
the magnetic means is of electromagnetic type, activated
by an electric circuit fed by a battery aboard the
wheelchair (6) and controlled by a button panel (16)
arranged on the side of the wheelchair (6), still in a
position accessible by the user.

-10 -
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Abstract

A cooperation system between a wheelchair and exercisers, allows both a control of
the wheelchair's positioning and a locking thereof in a position for the gym exercise, the
whole easily controllable by the user, without external aid, and on this regard it comprises: at
least a magnetic hooking plate (11), fastened with respect to the exerciser (1) with a
predetermined spatial correlation; extensible magnetic means aboard a wheelchair (6),
extending therefrom to said at least a hooking plate (11), by determining a mutual positioning
between wheelchair (6) and exerciser (1), suitable to perform exercises; and means (13) for
driving said extensible magnetic means aboard a wheelchair (6), which can be actuated by
the wheelchair's user in seated position from an unlocking position to a locking position and

vice versa.
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