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ABSTRACT
Device for lifting patient or disabled person

A device for lifting a person, comprising a pair of cups (1, 2) for gripping a
person by applying pressure force on opposite sides of the person’s
thorax (12) and moving means for moving the cups towards each other.
The cups (1, 2) are tiltably mounted on the device, each cup (1, 2) having
a tilt axis (A, B) which in use extends in a substantially horizontal direction
along one of the opposite sides of the person’s thorax (12). Each cup (1,
2) has a contact surface for contacting one of the opposite sides of the
person's thorax (12), at least a part of which is located behind the tiit axis
(A,B) with respect to the person’s thorax.

FIG. 1
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Device for lifting patient or disabled person

The present invention relates to a device for
lifting a person, such as for example a patient or a disabled person,
according to the preamble of the first claim.

From EP-A-94704, a device for lifting a person
is known which comprises a pair of arms on which a pair of cups are
mounted. The cups are provided for gripping a person to be lifted from
opposite sides of the person’s thorax and are shaped accordingly. The
arms are connected to each other in a pivot, which is located above the
cups, and extend further beyond this pivot in upper ends, which are used
to suspend the arms from a suspension. In this way, a so-called “scissor
effect” is achieved, which means that the cups are moved towards each
other upon lifting the person, as a resulit of the person’s own weight.

The device known from EP-A-94709 however
has the disadvantage that if the thorax volume of the person who is lifted
by means of the device is above or below average, there is a risk that the
person is insufficiently gripped by the cups, so that the person may fall
from between the cups.

From FR-A-2636232, a device for lifting a
person is known which has tiltable cups. In order to adjust the device to
different persons, the cups are tilted to a desired angle and then fixed in

this angle. Devices of this kind are often used in institutions, where a large
number of persons are treated. Consequently, adjustment of the angle of

the cups of the device of FR-A-2636232 needs to be performed

frequently. However, the nursing personnel in institutions does not always
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go through the trouble of adjusting the device, so that there is a risk that
the orientation of the cups upon gripping a person is incorrect. As a result,
there is still a risk of insufficient grip.

It is an aim of the present invention to provide a
device for lifting persons with which the risk of insufficient grip can be
reduced.

This aim is achieved according to the invention
with a device showing the technical characteristics of the characterising
part of the first claim.

An analysis of the problem of the prior art has
shown that the placement of the cups on the person’s thorax depends on
the distance between the cups or, in other words, on the width or volume
of the person’s thorax. For thinner persons, the cups are moved too close
to each other so that, due to the pivotal connection of the arms which
carry the cups, the lower edges of the cups are closer towards each other
than the upper edges. As a result, this person is gripped mainly by the
lower edges instead of by the whole of the cups, so that the contact area
between the cups and the person is very small. Similarly, for large persons
the person is gripped mainly by the upper edges of the cups, so that the
contact area is likewise very small. Due to the smaller contact area, there
is less friction between the cups and the person, so that the person may
come to hang on his/her armpits or even slide from between the cups and
fall.

In the device according to the invention, the
cups are tiltably mounted on the device and have tilt axes which in use
extend in a substantially horizontal direction along the sides of the
person’'s thorax. As a resuit, when the cups come into contact with the
person’'s thorax, they can tilt and adjust their position on the shape of the
person's thorax. In other words, the device of the invention is self-
adjusting. This leads to a larger contact area between the cups and the
person’s thorax, irrespective of the shape of the thorax, so that the
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amount of friction between the cups and the person increases and the risk
that the person comes to hang on his/her armpits or slides from between
the cups is reduced. Furthermore, this makes the device of the invention
suitable for gripping a larger number of persons, i.e. the range of persons
which can be gripped by means of the device is increased. The cups may
furthermore be tiltable in other directions, i.e. they may also have other tilt
axes than the horizontal, so that the position of the cups and the
magnitude of the contact area can be further improved.

Furthermore, the larger contact area between
the cups and the thorax has the advantage that the pressure which is
applied by the cups on the thorax and which is required for lifting the
person is spread over a wider contact area. in other words, the pressure
applied by the cups on the thorax is less concentrated. As a result, there
is less risk that the person experiences pain upon being gripped.

Preferably, the tilt axis of each of the cups is
chosen such that in use the pressure force which is applied by the cup
onto the side of the person's thorax has a resultant with a point of
application within a predetermined region on the contact surface between
the cup and the thorax. It has been found according to the invention that
the position of the tilt axis with respect to the contact surface between cup
and thorax is a determining factor for the point of application of the
resultant of the pressure force. Furthermore, it has been found according
to the invention that if the point of application of the resultant is within a
given region of the contact surface, the risk of insufficient grip is further
reduced. In summary, a suitable choice of the position of the tilt axis with
respect to the contact surface between cup and thorax can further
improve the grip of the device of the invention.

Preterably, the position of the tilt axis with
respect to the cup is chosen such that the predetermined region, in which
the paint of application of the resultant is located, is located substantially
centrally on the contact surface of the cup or in a lower half of the contact
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surface of the cup. it has been found that the risk of insufficient grip is the
least, if the point of application of the resultant of the pressure force
applied by cup onto thorax is within a region in the centre or in the lower
half of the contact surface of the cup.

Preferably, the cups have a concave shape, so
that the cups are complementary to the shape of the person’s thorax. The
tilt axis of each cup preferably extends substantially centrally with respect
to the contact surface of the cup — considering the cup in its neutral,
vertical position. The position of the tilt axis of each cup is furthermore
preferably chosen such that the predetermined region of the contact
surface, in which the point of application of the resultant is located, is
behind the tilt axis with respect to the person’s thorax. This means that the
tilt axis is preferably located in front of the region of the contact surface
between cup and thorax in which the resuitant of the pressure force
applies. It has been found that this can further enhance the grip of the
device of the invention. The distance between the tilt axis and the
predetermined region of the point of application of the resultant is
preferably 0.5 to 5 cm, more preferably 1 to 3 cm.

An alternative way of stating that, in use, the
point of application of the resultant of the pressure force preferably applies
substantially centrally or in the lower half of the cup is to state that at least
half of the pressure applied by the cup on the side of the person’s thorax
is preferably located on the lower half of the cup. As has been mentioned
above, this can be achieved by a suitable location of the tilt axis of the cup
with respect to the contact surface of the cup. .

In a preferred embodiment of the device of the
invention, the device comprises means for moving the cups towards each

other under the influence of the person’s weight. In this way, the person
can be grpped and lifted by means of pressure which results from the

person’s own bodyweight.
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The means for moving the cups preferably
comprise a pair of arms, each of which has a lower end on which one of
the cups is tiltably mounted. These arms are pivotably connected to each
other in a pivot which is located above the cups and have upper ends
which extend beyond the pivot. The arms are suspended from a
suspension by means of these upper ends. in this way, a construction is
achieved in which the cups are moved towards each other under the
influence of the person’s own weight, without needing any additional drive
means.

Each of the arms is preferably provided with a
leg support on which the legs of the person to be lifted can be carried.
Apart from improving the comfort of the person who is lifted, these leg
supports also have the advantage that, since the weight of the legs is
applied directly on the arms, the gripping force exerted on the person’s
thorax can be enhanced.

The tilting of the cups is preferably limited to
about 15° with respect to their neutral, vertical position in each direction in
which they are tiltable. This has the advantage that the cups are already
almost in the correct position upon gripping the person. The limit may
however also be more or less.

The invention will be further elucidated by
means of the following description and the appended figures.

Figure 1 shows a perspective view of a
preferred embodiment of the device of the invention in use.

Figure 2 shows a perspective view of the
embodiment of figure 1.

Figure 3 shows a bottom view of the
embodiment of figure 1.

Figure 4 shows a front view of the embadiment
of figure 1.
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Figure 5 shows a detail of a cup of the
embodiment of figure 1.

Figure 6 shows the balance of moments on the
cups of the embodiment of figure 1.

The device of figure 1 comprises a pair of cups
1 and 2 for gripping a person on opposite sides of his/her thorax 12. The
cups have a concave shape which is complementary to the shape of an
average person’s thorax 12 and are tiltably mounted on the lower ends 5
and 6 of a pair of arms 3 and 4. These arms are pivotably connected to
each other in a pivot 10 and have upper ends 7 and 8 which extend
beyond this pivot 10. The arms 3 and 4 are pivotable with respect to each
other about a pivot axis C, which preferably extends substantially
horizontal. The device is suspended from for example a wall-mounted arm
11 by means of hooks @ or chains or other means, which connect the
upper ends 7 and 8 to the arm 11. Due to this suspended pivotal
construction, the arms 3 and 4 form means for moving the cups 1 and 2
towards each other under the influence of the person’s weight. The device
may however also have any other construction known to the person skilled
in the art.

The cups 1 and 2 are tiitable about tilt axes A
and B, which are substantially honzontal axes. In this way, any unsuitable
angle of one or both cups 1, 2 with respect to the thorax 12 upon gripping,
which could result from the arms 3 and 4 being pivoted less or more
towards each other than average, can be compensated by a
corresponding tilting of the cups. The cups 1, 2 may also be ftiltably
mounted about other axes, so that they have more degrees of freedom
and their capacity to adjust to the thorax 12 can be further enhanced.

The maximum tilt of the cups 1 and 2 is in both
directions limited to an angle of for example 15° with respect to the vertical

position of the cups, so that they are initially already directed towards the
person's thorax 12. This tilt limitation can for example be achieved by
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means of intemal stops (not shown) in the arms 3, 4 or by other means
known to the person skilled in the art.

The cups 1 and 2 are preferably provided with a
soft covering or a layer of a soft material for accommodating to
irregularities on the surface person’'s thorax 12 and enlarging the contact
area between the cup 1, 2 and the thorax 12. This soft covering or soft
material can be any one which is known to the person skilled in the art.

The tilt axis A and B of each of the cups 1 and
2 is chosen such that in use the pressure force which is applied by the cup
onto the side of the person’s thorax 12 has a resuitant R with a point of
application d within a predetermined region 15 (fig. 5) on the contact
surface between the cup 1, 2 and the thorax 12. It has been found that the
position of the tilt axis A, B with respect to the contact surface between
cup 1, 2 and thorax 12 is a determining factor for the point of application d
of the resultant R of the pressure force. Furthermore, it has been found
that if the point of application d of the resultant R is within a given region
15 of the contact surface, the risk of insufficient gripping of the person is
reduced. In summary, in the device of figure 1, a suitable choice of the
position of the tilt axis A and B with respect to the contact surface between
cup 1, 2 and thorax 12 can further improve the grip of the device.

The tilt axes A and B are chosen such that, on
each of the cups 1 and 2, the predetermined region 15, in which the point
of application d of the resuitant R is located, is a substantially central
region or a region in the lower half of the contact surface of the cup 1, 2.
This means that the resultant R has its point of application d in a region 15
which extends slightly above the centre of the cup 1, 2 or below this
centre. It has been found that the risk of insufficient grip is the least, if the

point of application of the resultant of the pressure force applied by cup
onto thorax is within this region 15.

The cups 1 and 2 have a concave contact
surface for contacting the sides of the thorax 12. In the device of figure 1,
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this concave shape is substantially symmetrical with respect to a
horizontal plane extending centrally through the cups 1, 2. This has the
advantage that the upper half of the cup 1, 2 mirrors the lower half, so that
both cups 1 and 2 can be constructed by means of one and the same
mould and production costs can be saved. As can be seen on figure 3, the
cups 1, 2 are slightly extended, so that they can better support the back of
the person. The cups may however also have any other shape known to
the person skilled in the art.

The rotation axis A, B of each of the cups 1, 2
is chosen such that the centre of the concave contact surface is located
behind the axis A, B with respect ta the thorax 12. This means that the tilt
axis A, B is in front of the centre of the contact surface of the cup 1, 2 with
respect to the thorax 12.

The tilt axis A, B is located in a horizontally
central position with respect to the cup 1, 2. This means that — with the
cups 1, 2 in their neutral, vertical position as shown — the horizontal plane
of the tilt axis A, B divides the cup 1, 2 into two halves of substantially
equal height. The tilt axis A, B may however also be raised or lowered with
respect to the centre of the cup 1, 2.

The device of figure 1 operates as follows.
When a person's weight is applied to the device, it reacts by moving the
cups 1, 2 towards each other. This is achieved by the pivotal and
suspended construction of the arms 3, 4, on which the cups 1, 2 are
mounted. These cups have a rounded shape complementary to an
average person's thorax. For lifting the person, the cups 1, 2 exert a
pressure force onto the person’s thorax 12. This pressure force is such
that the friction between the cups 1, 2 and the thorax 12 is sufficient for
counteracting the gravity force of the earth on the person, so that he/she
can be lifted. In other words, although the person is gripped underneath
his/lher armpits, the person is lifted by a frictional engagement between
the surfaces of the cups 1, 2 and the thorax 12 rather than by applying an
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upwards lifting force under the armpits, which would cause the person to
hang on the cups 1, 2 and could be painful for the person, or could lead to
the person sliding from between the cups if the person has insufficient
shoulder strength.

The movement of the cups 1, 2 towards each
other is enhanced by the leg supports 13, 14, in which the legs of the
person are hung. The action of the earth’s gravity on the legs causes a
direct force moving the cups 1, 2 towards each other, so that the gripping
force is enhanced. Furthermore, the leg supports 13, 14 move part of the
person’s weight from the cups 1, 2 to the lower ends 5, 6 of the arms 3, 4,
so that the amount of weight to be lifted by the cups 1, 2 and consequently
their pressure force on the thorax 12 is reduced. This makes the lifting of
persons even more comfortable.

When holding the person, the force balance on
the cups is the following (cf. figure 6):

R.[ce] = W.[bc]
Wherein: R = the resultant of the pressure force exerted by the cup 1 onto
the thorax 12; [ce] = [ad] = the distance between the point of application of
R and the tilt axis A; W = the resultant of the friction force exerted by the
cup 1 onto the thorax 12; [bc] = the distance between the point of
application of W and the tilt axis A.

R and W will adjust themselves to the static
balance and can be calculated. As a result, if one of the distances [ce]
and [bc] is set, the other is fixed. From the theory of mechanics it is further
known that W £ R, so0 that [ce] < [bc].

According to the invention, the tilt axis A of the
cup 1 is chosen such that at least the central part, but preferably most or
all of the contact surface of the cup 1 for engaging the thorax 12 is located
behind the tilt axis A, with respect to the thorax 12. The point of

-application of the friction resultant W is normally located behind this axis

A, more particularly somewhere in between the surface of the cup 1 and
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the axis A (cf. figure 6. b is between a and c). In other words, the distance
[bc)] is normally a positive value, so that also [ce] is a positive value and R
has its point of application d in the lower half of the cup 1, below the tilt
axis A.

In other words, the tilt axis A of the cup 1 is
chosen such that most of the pressure force is delivered by the lower half
of the cup 1. This has the advantage that the lower half of the cup 1 is
more pressed onto the thorax 12 than the upper half, which can further
improve the gripping of the person.

Figure 5 shows the region 15 on the contact
surface of the cup 1 in which the point of application d of the pressure
resultant R is preferably iocated. It is stressed that the region 15 in figure
5 is drawn arbitrarily and gives an idea of the most suitable region for the
point of application d of the pressure resultant R, but is not absolute since
the location of d strongly depends on the person. According to the
invention, the region 15 results from a suitable choice of the location of the
rotation axis A of the cup 1. As shown in figure 5, the preferred region 15
for the point of application d of the pressure resultant R is a central region
which extends below and also slightly above the centre of the cup 1.

The distance [ac] between the region 15, i.e.
the central part of the cup 1 and the tilt axis A is preferably 0.5 to 5 cm,
more preferably 1 10 3 cm.
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Claims

1. A device for lifting a person, comprising a
pair of cups (1, 2) for gripping a person by applying pressure force on
opposite sides of the person's thorax (12) and moving means for moving
the cups towards each other under the influence of the person’'s weight,
the cups (1, 2) being tiltably mounted on the moving means of the device,
each cup (1, 2) having a tilt axis (A, B) which in use extends Iin a
substantially horizontal direction along one of the opposite sides of the
person's thorax (12), each cup (1, 2) having a contact surface for
contacting one of the opposite sides of the person’s thorax (12),
characterised in that for each cup (1, 2) at least a part of its contact
surface is located behind its tilt axis (A,B) with respect to the person’'s
thorax.

2. The device of claim 1, characterised in that
the location of the tilt axis (A, B) with respect to the contact surface is
chosen such that in use the pressure force applied by the cup onto the
side of the person’s thorax has a resultant (R) with a point of application
(d) within a predetermined region (15) on said part of the contact surface,
the predetermined region being located centrally or in a lower half of the
contact surface.

3. The device of claim 1 or 2, characterised in
that the contact surface of each cup (1, 2) has a concave shape and that
— considering the cup in a neutral, vertical position — the tilt axis extends
substantially centrally with respect to the contact surface of the cup.

4. The device of claim 2 or 3, characterised in
that the distance between the predetermined region (15) and the tilt axis
(A)is 0.5to 5 cm.

D. The device of any one of the claims 1-4,
characterised in that each cup (1, 2) comprises an upper half and a lower
half, the location of the tilt axis {A, B) with respect to the contact surface of
each cup being chosen such that in use at least half of the pressure
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applied by the cup (1, 2) on the side of the person’s thorax (12) is located
on the lower half.

6. The device of any one of the previous
claims, characterised in that the moving means comprise a pair of arms
(3, 4), each of the arms having a lower end (5, 6) on which one of the
cups (1, 2) is tiltably mounted, the arms being pivotably connected to each
other in a pivot (10) which is located above the cups, the arms having
upper ends (7, 8) which extend beyond the pivot (10), the arms being
suspended from a suspension (11) by means of their upper ends (7, 8).

7. The device of claim 6, characterised in that
each arm (3, 4) is provided with a leg support (13, 14) for supporting a leg
of the person.

8. The device of any one of the previous
claims, characterised in that the tilting of the cups (1, 2) is limited to 15°
with respect to their neutral, vertical position in each direction.
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