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(54) PATIENT LIFT APPARATUS

(57) There is described a patient lift apparatus (1) comprising a supporting frame (10), a boom portion (18) connected
to the supporting frame (10) via a pivot joint (PJ1) to allow the boom portion (18) to pivot with respect to the supporting
frame (10) about a pivot axis (PA1), a boom actuator (15) to mechanically assist pivotal movement of the boom portion
(18) with respect to the supporting frame (10), and a leg/knee support (50) connected to the supporting frame (10). The
leg/knee support (50) is configured to be selectively releasable from the supporting frame (10) and comprises a manu-
ally-operable release mechanism (51/52/55) to selectively release the leg/knee support (50) from the supporting frame
(10). The manually-operable release mechanism (51/52/55) comprises a retaining device (51) configured to cooperate
with a support mount (120) provided on the supporting frame (10) to secure the leg/knee support (50) onto the supporting
frame (10), and a manually-operable handle (55) cooperating with the retaining device (51) to allow selective release of
the retaining device (51) from the support mount (120) and thereby allow removal of the leg/knee support (50) from the
supporting frame (10).
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Description

TECHNICAL FIELD

[0001] The presentinvention generally relates to a pa-
tient lift apparatus employed for lifting and transferring
patients, which apparatus is especially intended to be
used in the health care industry. The patient lift apparatus
of the invention is in particular intended to be used for
providing safe and comfortable assisted transfers for
those patients with limited mobility or rehabilitation
needs, especially for the purpose of transferring such
patients from a seated position to a standing position,
and vice versa. In that respect, the patient lift apparatus
of the invention may also be referred to as a stand assist
hoist or lifter.

BACKGROUND OF THE INVENTION

[0002] Patient lift apparatuses are already known in
the art and available on the market. Examples thereof
include for instance Invacare®'’s Reliant™ 350 and Roze
stand assist products.

[0003] International (PCT) Publication No. WO
2010/017438 A2 discloses a patient lift apparatus as em-
bodied in the form of Invacare®’s aforementioned Roze
product. This known patient lift apparatus comprises a
supporting frame, a boom portion connected to the sup-
porting frame via a pivot joint to allow the boom portion
to pivot with respect to the supporting frame about a pivot
axis, and a boom actuator to mechanically assist pivotal
movement of the boom portion with respect to the sup-
porting frame. A distal end of the boom portion is config-
ured to include hook portions configured to allow attach-
ment of a sling for holding and supporting a patientduring
lifting and transfer. Handle portions are furthermore pro-
vided on the boom portions to provide the patient with
the option of a manual grip helping stabilization during
patient lifting and transfer. This patient lift apparatus fur-
ther comprises a leg/knee support (or "leg/knee pad")
and a foot support (or "foot plate"), both connected to the
supporting frame. According to WO 2010/017438 A2, the
leg/knee support is configured to be adjustable in height
to adjust the position thereof to different needs and pa-
tient morphologies. More precisely, the leg/knee support
is mounted on a vertical guide and rail mechanism con-
figured to allow positioning of the leg/knee support atany
desired vertical position.

[0004] According to WO 2010/017438 A2, the length
of the boom portion is fixed and not adjustable. Patient
lift apparatuses of the type comprising a length-adjusta-
ble boom portion are however known in the art.

[0005] US PatentNo.US 5,758,371 A for instance dis-
closes a patient lift apparatus where the boom portion is
configured as a telescopic arm comprising an outer mem-
ber and an inner member that is telescopically received
inside the outer member to allow displacement of the
inner member with respect to the outer member and ad-
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justment of an effective length of the telescopic arm.
[0006] US Patent Publication No. US 2011/0016628
A1 similarly discloses a patient lift apparatus of the type
comprising a boom portion that is configured as a tele-
scopic arm. In this particular instance, a simple pin-and-
hole arrangement is provided to allow adjustment of the
inner member of the telescopic arm at any desired one
of a plurality of predefined longitudinal positions with re-
spect to the outer member.

[0007] European Patent Publication No. EP 2 524 682
A1 discloses yet another example of a patient lift appa-
ratus of the type comprising a boom portion that is con-
figured as a telescopic arm.

[0008] The solutions disclosed in US 5,758,371 A, US
2011/0016628 A1 and EP 2 524 682 A1 are useful in
allowing adjustment of the patient lift apparatus to the
actual size of each patient and to adjust the lifting ampli-
tude to match the relevant need. Such solutions are not
however entirely satisfactory from the point of view of the
adjustability of the effective length of the boom portion.
Furthermore, the necessary clearance, or play, between
the inner and outer members of the telescopic arm may
be to the detriment of comfort for the patient as the inner
member may move under load within the space provided
inside the outer member, leading to undesired and un-
pleasant movement for the patient during lifting and/or
transfer.

[0009] International (PCT) Publication No. WO
95/18592 A1 discloses a patient lift apparatus similar to
that of WO 2010/017438 A2 where the leg/knee support
is additionally configured to be releasable from the sup-
porting frame. In this particular instance, the leg/knee
support can be adjusted in height and potentially be re-
leased by actuating a simple thumbscrew.

[0010] Accordingto WO 2010/017438 A2, theleg/knee
support cannot be removed inadvertently, removal of the
leg/knee support from the supporting frame requiring dis-
assembly of part of the guide and rail mechanism.
[0011] International (PCT) Publication No. WO
96/11658 A1 discloses a patient lift apparatus where the
leg/knee support is adapted to pivot about a pivot axis
and thereby follow movement of the patient’s legs/knees
upon standing or sitting.

[0012] Dutch Patent No. NL 1012559 C2 similarly dis-
closes a patient lift apparatus comprising a leg/knee sup-
port that can be pivoted about a pivot axis. In this partic-
ular instance, electric motors are provided to cause piv-
otal movement of the leg/knee support.

[0013] The aforementioned known solutions are not
fully satisfactory, and there remains a need for an im-
proved solution.

SUMMARY OF THE INVENTION

[0014] A general aim of the invention is to provide an
improved patient lift apparatus.

[0015] More specifically, an aim of the present inven-
tion is to provide such a patient lift apparatus of the type



3 EP 3 692 968 A1 4

comprising a leg/knee support, which patient lift appara-
tus does not suffer from the shortcomings of the above-
mentioned known solutions.

[0016] Yet another aim of the invention is to provide
such a solution which is both robust and easy to handle
and operate for the patient and caregiver.

[0017] A further aim of the invention is to provide such
a solution which provides greater comfort for the patient
during assisted transfer in the area of the leg/knee sup-
port.

[0018] Still another aim of the invention is to provide
such a solution that is particularly suited to act as stand
assist hoist for the purpose of transferring patients from
a seated position to a standing position, and vice versa,
with improved adjustability to the patient's needs and
morphology.

[0019] Theseaimsare achieved thanks to the solutions
defined in the claims.

[0020] In accordance with a first aspect of the inven-
tion, there is provided a patient lift apparatus according
to claim 1, namely a patient lift apparatus comprising a
supporting frame, a boom portion connected to the sup-
porting frame via a pivot joint to allow the boom portion
to pivot with respect to the supporting frame about a pivot
axis, a boom actuator to mechanically assist pivotal
movement of the boom portion with respect to the sup-
porting frame, and a leg/knee support connected to the
supporting frame. The leg/knee support is configured to
be selectively releasable from the supporting frame. Ac-
cording to this first aspect of the invention, the leg/knee
support comprises a manually-operable release mecha-
nism to selectively release the leg/knee support from the
supporting frame, said manually-operable release mech-
anism comprising:

- a retaining device configured to cooperate with a
support mount provided on the supporting frame to
secure the leg/knee support onto the supporting
frame; and

- amanually-operable handle cooperating with the re-
taining device to allow selective release of the re-
taining device from the support mount and thereby
allow removal of the leg/knee support from the sup-
porting frame.

[0021] According to a preferred embodiment, the re-
taining device comprises firstand second retaining mem-
bers forming a spacing therebetween and which are con-
figured to act as a guide dimensioned to receive the sup-
port mount, the retaining members being designed so
that the leg/knee support can be slid onto the support
mount.

[0022] The manually-operable handle can in particular
be configured as a sliding handle provided on top of the
leg/knee support.

[0023] By way of preference, the manually-operable
release mechanism further comprises a cable coupling
the manually-operable handle to the retaining device and
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translating a movement of the manually-operable handle
into a release action of the retaining device.

[0024] According to a particularly preferred embodi-
ment, the retaining device comprises a releasable index-
ing plunger having a retractable end portion configured
to engage with at least one positioning hole provided on
the support mount. In this particular context, the support
mount may comprise a plurality of positioning holes dis-
tributed along a portion of the support mount and the
retractable end portion of the releasable indexing plunger
may be configured to engage with any selected position-
ing hole among the plurality of positioning holes to allow
adjustment of a vertical position of the leg/knee support
with respect to the supporting frame.

[0025] The aforementioned releasable indexing plung-
er is preferably a spring-loaded indexing plunger whose
retractable end portion is configured to be urged towards
the support mount and to automatically engage with each
positioning hole upon alignment therewith.

[0026] In accordance with a further embodiment of the
invention, the leg/knee support may be configured to be
partly pivotable with respect to the support mount about
a pivot axis and within a defined pivoting range. In this
particular context, the leg/knee supportin particular com-
prises an outer casing configured to be pivotable with
respect to the retaining device about said pivot axis and
within said defined pivoting range.

[0027] In this latter, preferred context, the leg/knee
support may advantageously further comprise at least
one spring element coupling the outer casing to the re-
taining device, which at least one spring element is con-
figured to bring the outer casing to a default position with
respect to the retaining device when no external force is
applied onto the outer casing.

[0028] These latter features can advantageously be
implemented independently of the aforementioned man-
ually-operable release mechanism. In thatrespect, in ac-
cordance with another aspect of the invention, there is
provided a patient lift apparatus according to claim 11,
namely a patient lift apparatus comprising a supporting
frame, a boom portion connected to the supporting frame
via a pivot joint to allow the boom portion to pivot with
respect to the supporting frame about a pivot axis, aboom
actuator to mechanically assist pivotal movement of the
boom portion with respect to the supporting frame, and
a leg/knee support connected to the supporting frame.
According to this other aspect of the invention, the
leg/knee support comprises:

- a retaining device configured to cooperate with a
support mount provided on the supporting frame to
secure the leg/knee support onto the supporting
frame, the leg/knee support being configured to be
partly pivotable with respect to the support mount
abouta pivotaxis and within a defined pivotingrange;

- an outer casing configured to be pivotable with re-
spect to the retaining device about said pivot axis
and within said defined pivoting range; and



5 EP 3 692 968 A1 6

- atleastone spring element coupling the outer casing
to the retaining device, which at least one spring el-
ement is configured to bring the outer casing to a
default position with respect to the retaining device
when no external force is applied onto the outer cas-

ing.

[0029] By way of preference, a pair of said spring ele-
ments may be provided, which pair of spring elements is
configured to bring the outer casing to the default posi-
tion, which default position is a median position between
two extreme, tilted positions. Each spring element is at-
tached to a corresponding spring mount provided on the
outer casing, which spring mount may further act as stop
element limiting pivotal movement of the outer casing
about the pivot axis.

[0030] Each spring element may in particular be a ten-
sion spring.

[0031] Accordingto afurther embodiment of the inven-
tion, a total amplitude of pivoting movement of the
leg/knee support with respect to the support mount is
preferably of the order of 10 to 30 degrees.

[0032] The boom portion may advantageously be con-
figured as a telescopic arm comprising an outer member
and an inner member that is telescopically received in-
side the outer member to allow displacement of the inner
member with respect to the outer member and adjust-
ment of an effective length of the telescopic arm. In this
context, the patient lift apparatus preferably further com-
prises an indexing mechanism configured to allow posi-
tioning of the inner member at a plurality of predefined
longitudinal positions with respect to the outer member.
[0033] Further advantageous embodiments of the in-
vention are discussed below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Other features and advantages of the present
invention will appear more clearly from reading the fol-
lowing detailed description of embodiments of the inven-
tion which are presented solely by way of non-restrictive
examples and illustrated by the attached drawings in
which:

Figure 1 is a perspective view of a patient lift appa-
ratus, or stand assist hoist, in accordance with a pre-
ferred embodiment of the invention;

Figure 2 is a side view of the patient lift apparatus of
Figure 1 showing a boom portion thereof that is con-
figured as a telescopic arm comprising an outer
member and an inner member that is telescopically
received inside the outer member to allow displace-
ment of the inner member with respect to the outer
member;

Figure 2A is a partial side view of the patient lift ap-
paratus of Figure 1 showing the boom portion pivoted
to a lower position compared to that shown in Figure
2
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Figure 2B is an enlarged partial perspective view of
the patient lift apparatus of Figure 1 showing a
leg/knee support as mounted on a supporting frame
of the patient lift apparatus;

Figure 2C is an enlarged partial perspective view of
a support mount provided on the supporting frame,
namely at a distal end of a mast extension, for con-
nection of the leg/knee support of Figure 2B;
Figure 3A is an enlarged partial side view of a cross-
section of the telescopic arm of the patient lift appa-
ratus of Figure 1 showing an indexing mechanism
configured to allow positioning of the inner member
at a plurality of predefined longitudinal positions with
respect to the outer member, the indexing mecha-
nism being shown in a state where it engages with
the telescopic arm;

Figure 3B is an enlarged partial side view of the same
cross-section of the telescopic arm as depicted in
Figure 3A, the indexing mechanism being shown in
a state where it is disengaged from the telescopic
arm to allow the inner member to be displaced with
respect to the outer member;;

Figure 4A is an enlarged partial perspective view of
a section of the telescopic arm of the patient lift ap-
paratus of Figure 1 showing a centering system con-
figured to center the inner member with respect to
the outer member and suppress a clearance be-
tween the inner member and outer member;

Figure 4B is an enlarged partial perspective view of
the centering system of Figure 4A, with the outer
member being omitted for the purpose of illustration;
Figure 5 is an enlarged side view of a cross-section
of the leg/knee support as used in connection with
the patient lift apparatus of Figure 1, which leg/knee
support is advantageously configured to be selec-
tively releasable from the supporting frame of the
patient lift apparatus as well as to be partly pivotable
with respect to the supporting frame about a pivot
axis and within a defined pivoting range; and
Figure 6A and 6B are partial side views of a cross-
section of the leg/knee support of Figure 5, as con-
nected to the supporting frame, illustrating the
leg/knee support in two extreme, tilted positions.

DETAILED DESCRIPTION OF EMBODIMENTS OF

THE INVENTION

[0035] The present invention will be described in rela-
tion to various illustrative embodiments. It shall be un-
derstood that the scope of the invention encompasses
all combinations and sub-combinations of the features
of the embodiments disclosed herein.

[0036] As described herein, when two or more parts or
components are described as being connected, secured
or coupled to one another, they can be so connected,
secured or coupled directly to each other or through one
or more intermediary parts.

[0037] Theinvention will be describedin relationto var-
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ious embodiments of a patient lift apparatus, as depicted
in Figures 1 to 6A-B. The patient lift apparatus shown in
Figures 1 and 2 is generally designated by reference nu-
meral 1 and is especially designed to act as stand-assist
hoist for the purpose of transferring patients from a seat-
ed position to a standing position, and vice versa.
[0038] Referring to Figures 1 and 2, there is shown a
perspective view and a side view, respectively, of the
patientlift apparatus 1, which apparatus 1includes a sup-
porting frame 10 comprising a base member 11, a mast
12 and a pair of supporting legs 13 provided at their ends
with casters 14. An opening angle of the supporting legs
13 is advantageously adjustable by means of an adjust-
ment device located on a rear end of the patient lift ap-
paratus 1, as is known in the art. A suitable steering han-
dle 16 is provided on the mast 12 to allow a caregiver to
move and position the apparatus 1 according to the
needs.

[0039] A boom portion 18 is connected to the support-
ing frame 10, namely to mast 12, via a pivot joint PJ1
thereby allowing the boom portion 18 to pivot with respect
to the mast 12 about a pivot axis PA1. Pivot axis PA1 is
understood to extend essentially parallel to a horizontal
plane in the illustrated example. A boom actuator 15 is
further provided to mechanically assist pivotal movement
of the boom portion 18 with respect to the mast 12, which
boom actuator 15 is mounted, at a lower end, on a mast
extension 12A extending away from the mast 12. An up-
perend of the boom actuator 15, designated by reference
sign 15A, is connected to the boom portion 18, namely
via a mounting bracket 185 located on a lower portion of
the boom portion 18. The boom actuator 15 can for in-
stance be an electrically driven screw-type, hydraulic or
pneumatic actuator, as is known in the art.

[0040] Atadistal end ofthe boom portion 18, the boom
portion 18 is here configured to exhibit a pair of arms,
forming an integral part of the boom portion 18, each arm
comprising a handle portion 20 shaped to provide a man-
ual grip for the patient. Also provided on each arm is at
least one hook portion 25 for attachment of a sling (not
shown).

[0041] In the illustrated example, the boom portion 18
is configured as a telescopic arm 180 comprising (see
especially Figures 2 and 2A) an outer member 181 and
an inner member 182 that is telescopically received in-
side the outer member 181 to allow displacement of the
inner member 182 with respect to the outer member 181
and adjustment of an effective length of the telescopic
arm 180, as schematically illustrated by the double arrow
in Figure 2 (see also Figure 2A).

[0042] Inaccordance with anembodimentofinvention,
as for instance illustrated by Figures 4A-B, the patient lift
apparatus 1 further comprises a centering system, which
centering system is configured to center the inner mem-
ber 182 with respect to the outermember 181 and reduce
or suppress a clearance between the inner member 182
and the outer member 181. A particularly advantageous
embodiment of this centering system is shown in Figures
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4A-B (see also Figures 3A-B), and generally designated
by reference numeral 300, which centering system 300
will be described in greater detail hereafter.

[0043] In accordance with another embodiment of the
invention, the patient lift apparatus 1 further comprises
an indexing mechanism configured to allow positioning
of the inner member 182 at a plurality of predefined lon-
gitudinal positions with respect to the outer member 181.
A particularly advantageous embodiment of this indexing
system is shown in Figures 3A-B, as well as partly visible
in Figure 1, 2 and 2A, and generally designated by ref-
erence numeral 200, which indexing mechanism 200 will
be described in greater detail hereafter.

[0044] Also visible in Figures 1and 2is aleg/knee sup-
port (or "leg/knee pad") 50 connected to the supporting
frame 10, which leg/knee support 50 is shaped and ad-
vantageously padded to provide support for the patient’s
legs or knees during transfer of the patient from a seated
position to a standing position, and vice versa. The
leg/knee support 50 is also shown in greater detail on
Figure 2B, reference sign 500A designating two support
surfaces extending laterally for supporting the patient’s
legs/knees. The leg/knee support 50 is connected to the
supporting frame 10, namely to the mast 12, via the afore-
mentioned mast extension 12A. Also shown in Figures
1 and 2 is an optional foot support (or "foot plate") 60,
which foot support 60 is configured to receive the pa-
tient’s feet. In accordance with a first aspect of the inven-
tion, the leg/knee support 50 is configured to be selec-
tively releasable from the supporting frame 10. The foot
support 60 may likewise be configured to be selectively
releasable from the supporting frame 10.

[0045] A support mount 120 is provided on the sup-
porting frame 10, namely at a distal end of the mast ex-
tension 12A, to secure the leg/knee support 50 onto the
supporting frame. Part of this support mount 120 is visible
on Figure 2 and Figure 2B. In the illustrated embodiment,
upon being released, the leg/knee support 50 can be
removed from the support mount 120 by sliding the
le/knee support 50 upward along the support mount 120,
the support mount 120 acting as a guide. Figure 2C il-
lustrates the support mount 120, without the leg/knee
support 50 connected thereto.

[0046] Figure 3A is an enlarged partial side view of a
cross-section of the telescopic arm 180 of the patient lift
apparatus 1 of Figure 1 showing a particularly preferred
embodiment of the indexing mechanism 200. In accord-
ance with this preferred embodiment, the indexing mech-
anism 200 comprises a releasable indexing plunger 210
mounted on the outer member 181 and having a retract-
able end portion 210A configured to engage with any
selected positioning hole among a plurality of positioning
holes 182A that are distributed longitudinally along a por-
tion of the inner member 182. Figure 3A shows the re-
tractable end portion 210A engaged with the second po-
sitioning hole 182A provided on the inner member 182
starting from the right. Eight positioning holes 182A are
visible in Figure 3A, but it should be appreciated that any
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number of positioning holes 182A could be provided. The
actual number of positioning holes 182A, and the distri-
bution thereof along the length of the inner member 182,
will be determined according to the needs, especially the
desired overall amplitude of adjustment of the effective
length of the telescopic arm 180 and the amplitude of
each individual adjustment step.

[0047] As illustrated, the indexing mechanism 200 fur-
ther comprises a manually-operable release lever 250
that is mechanically linked to the releasable indexing
plunger 210 to selectively allow retraction of the retract-
able end portion 210A of the indexing plunger 210 out of
engagement with the selected positioning hole 182A,
thereby releasing the inner member 182 and allowing
repositioning thereof with respect to the outer member
181 at a different one of the predefined longitudinal po-
sitions. Figure 3B shows the retractable end portion 210A
retracted out of engagement from the positioning hole
182A. In the illustrated embodiment, one end 250A of
the manually-operable release lever 250 is coupled to
the releasable indexing plunger 210 and an intermediate
portion of the manually-operable release lever 250 is con-
figured to act as a pivot 250B about which the manually-
operable lever 250 can pivot, upon being manually op-
erated, as illustrated by Figures 3A-B, to cause retraction
of the retractable end portion 210A of the indexing plung-
er 210. The relevant pivot axis of the manually-operable
lever 250 is shown in Figures 3A-B and designated by
reference sign PA2.

[0048] By way of preference, the indexing mechanism
200 is located on a lower portion of the outer member
181. In that respect, in the illustrated embodiment, the
release lever 250 is pivotably supported onto the same
mounting bracket 185 as the upper end 15A of the boom
actuator 15, which leads to a particularly simple and el-
egant integration of the indexing mechanism 200. In that
context, it is advantageous, for safety purposes, to addi-
tionally provide a cover element 280 located on the
mounting bracket 185, as shown in Figures 3A-B (see
also Figure 1), to cover part of the indexing mechanism
200, namely the indexing plunger 210 and the end 250A
of the release lever 250, and thereby prevent finger or
hand entrapment.

[0049] The releasable indexing plunger 210 is prefer-
ably a spring-loaded indexing plunger whose retractable
end portion 210A is configured to be urged towards an
inner side of the outer member 181 and to automatically
engage with any one of the plurality of positioning holes
182A provided on the inner member 182 upon alignment
therewith.

[0050] In the illustrated example, disengagement of
the retractable end portion 210A of the releasable index-
ing plunger 210 is caused by a slight pivoting movement
of the release lever 250 about the pivot axis PA2, namely
in a counter-clockwise direction in the illustration of Fig-
ures 3A-B (as schematically illustrated by the curved ar-
row), i.e. by pressing the free end of the release lever
250 upward towards the outer member 181.
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[0051] Figure 4A is an enlarged partial perspective
view of a section of the telescopic arm 180 of the patient
lift apparatus 1 of Figure 1 showing a particularly pre-
ferred embodiment of the centering system 300. This
centering system 300 is also visible in Figures 3A-B. Part
of the outer member 181 has been omitted in the illus-
tration of Figure 4A for the purpose of explanation. Ac-
cording to this particularly preferred embodiment, the
centering system 300 includes a first centering element,
designated by reference numeral 310, mounted on the
outer member 181 and interposed between an inner side
181A of the outer member 181 and an outer periphery
182B of the inner member 182. The centering system
300 further comprises a second centering element, des-
ignated by reference numeral 320, mounted on the inner
member 182 and guided inside the outer member 181.
Inthe illustrated embodiment, the firstand second center-
ing elements 310, 320 are configured to suppress the
clearance between the outer member 181 and the inner
member 182. The provision of the first and second center-
ing elements 310, 320 is advantageous in that the center-
ing elements 310, 320 can be designed to have better
dimensional tolerances than that of the inner and outer
member 181, 182, thereby eliminating play in the tele-
scopic arm 180

[0052] By way of preference, the first centering ele-
ment is configured as a bushing member 310 mounted
on adistal end portion of the outer member 181. A portion
310A, 310B of this bushing member 310 extends be-
tween the inner side 181A of the outer member 181 and
the outer periphery 182B of the inner member 182, as
this is visible in Figure 4A. Figure 4B shows the bushing
member 310 with the outer member 181 being entirely
omitted for the purpose of explanation. The second
centering element is configured as a guiding member
320 mounted on a distal end portion of the inner member
182 and guided inside the outer member 181, as likewise
shown in Figure 4A. Guide surfaces 320A are provided
on the periphery of the guide member 320 for guidance
against the inner side 181A of the outer member 181.
[0053] Preferably, the bushing member 310 comprises
a plurality of extensions 310A extending longitudinally
between the inner side 181A of the outer member 181
and the outer periphery 182B of the inner member 182
and a plurality of flat spring elements 315 located on said
extensions 310A. A total of eight such extensions 310A
andflatspring elements 315 are provided in theillustrated
example, disposed in pairs along each of four sides, but
it should be appreciated that any number of extensions
and spring elements, and geometry, could be contem-
plated. In the illustrated example, the flat spring elements
315 are interposed between the inner side 181A of the
outer member 181 and the extensions 310A to press
these extensions 310A inwardly towards the outer pe-
riphery of the inner member 182 (see also Figures 3A-
B), thereby suppressing any play between the outer and
inner members 181, 182

[0054] Reference sign 310B in Figures 4A-B desig-
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nates a further extension provided on each lateral side
of the bushing member 310 to secure the bushing mem-
ber 310 to the distal end of the outer member 181. This
extension 310B is provided with a locking tab designed
to engage with a corresponding mounting aperture pro-
vided on the outer member 181 (which mounting aperture
is visible on Figures 1, 2 and 2A).

[0055] Byway ofpreference, the centering system 300,
which is mounted on the outer member 181 and the inner
member 182, is configured such as not to interfere with
operation of the releasable indexing plunger 210 of the
aforementioned indexing mechanism 200.

[0056] The aforementioned solution to suppress the
clearance between the outer and inner members 181,
182 of the telescopic arm 180 is particularly simple and
robust. Other solutions could however be contemplated
to reduce or suppress the clearance between the outer
and inner members 181, 182, including solutions making
use of e.g. an adjustable mechanism or an articulated
linkage mounted on the inner member 182 and config-
ured to translate a longitudinal displacement of a mova-
ble adjustment member into a radial displacement of two
or more centering elements cooperating with the inner
side 181A of the outer member 181. Similarly, centering
ofthe inner member 182 with respectto the outer member
181 could also be performed by means of a radially-ad-
justable mandrel device mounted within the inner mem-
ber 182 and projecting through the inner member 182
toward the inner side 181A of the outer member 181.
[0057] Turning now to Figures 5 and 6A-B, there is
shown a particularly preferred embodiment of the
leg/knee support 50. As this has already been mentioned,
the leg/knee support 50 is configured to be selectively
releasable from the supporting frame 10. In accordance
with this first aspect of the invention, as illustrated in Fig-
ure 5, the leg/knee support 50 comprises a manually-
operable release mechanism to selectively release the
leg/knee support 50 from the supporting frame 10. This
manually-operable release mechanism comprises a re-
taining device 51 configured to cooperate with the sup-
port mount 120 provided on the supporting frame 10,
namely at a distal end of the mast extension 12A, as
again illustrated in Figures 6A-B. The manually-operable
release mechanism further comprises a manually-oper-
able handle 55 that cooperates with the retaining device
51 to allow selective release of the retaining device 51
from the support mount 120 and thereby allow removal
of the leg/knee support 50 from the supporting frame 10.
[0058] As illustrated in Figure 5, the retaining device
51 may in particular comprise first and second retaining
members 51A, 51B forming a spacing therebetween and
which are configured to act as a guide dimensioned to
receive the support mount 120 (see also Figures 2C and
6A-B). More specifically, the first and second retaining
members 51A, 51B are designed in such a way that the
leg/knee support 50 can be slid onto the support mount
120, engagement and disengagement of the leg/knee
support 50 occurring in the illustrated embodiment along
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a substantially vertical direction.

[0059] By way of preference, the manually-operable
handle 55 is configured as a sliding handle provided on
top of the leg/knee support 50, the handle 55 being guid-
ed by and allowed to translate within an upper portion of
an outer casing 500 of the leg/knee support 50.

[0060] Translation of the movement of the manually-
operable handle 55 into a release action of the retaining
device 51 (as will be explained hereafter) can be carried
out in different ways. One solution may consist in con-
necting the handle directly to the relevant retaining device
or via an articulated linkage. A particularly simple and
robust solution may consist, as illustrated in Figure 5, in
coupling the handle 55 to the retaining device 51 via a
cable 52. In Figure 5, reference sign 52A designates
guide elements guiding the cable 52 from the handle 55
to the retaining device 51. This solution is particularly
simple and provides great freedom for translating the
movement of the handle 55 into the required release ac-
tion of the retaining device 51. In the illustrated example,
it will be appreciated that movement of the handle 55 and
the release action of the retaining device 51 both occur
as translational movements, however along different di-
rections.

[0061] In a manner similar to the aforementioned in-
dexing mechanism 200, the retaining device 51 compris-
es areleasable indexing plunger 510 having a retractable
end portion 510A configured to engage with at least one
positioning hole 120A provided on the support mount
120. In the illustrated embodiment, the releasable index-
ing plunger 510 is mounted on the first retaining member
51A and the retractable end portion 510A extends
through the spacing formed between the first and second
retaining members 51A, 51B towards the second retain-
ing member 51B. In this particular instance, the releas-
able indexing plunger 510 is mechanically coupled to an
end of the cable 52 to cause retraction of the retractable
end portion 510 upon actuation of the handle 55.
[0062] Only one position hole 120A could be provided
for the purpose of securing the leg/knee support 50 to
the support mount 120. By way of preference, a plurality
of positioning holes 120A are distributed along a portion
of the support mount 120 to allow a vertical adjustment
of the leg/knee support 50 with respect to the supporting
frame 10, as this is visible in Figures 2B-C and 6A-B. In
that respect, the retractable end portion 510A of the re-
leasable indexing plunger 510 is likewise configured to
engage with any selected positioning hole among the
plurality of positioning holes 120A to allow adjustment of
a vertical position of the leg/knee support 50 with respect
to the supporting frame 10.

[0063] Like the releasable indexing plunger 210, the
releasable indexing plunger 510 is preferably a spring-
loaded indexing plunger whose retractable end portion
510A is configured to be urged towards the support
mount 120 and to automatically engage with any one of
the positioning holes 120A provided on the support
mount 120 upon alignment therewith.
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[0064] It will be appreciated that the aforementioned
manually-operable release mechanism provides a sim-
ple and robust solution ensuring that the leg/knee support
50 is adequately secured to the supporting frame 10,
while allowing easy and quick removal of the leg/knee
support 50, without this requiring any tool.

[0065] In accordance with another aspect of the inven-
tion, which other aspect is advantageously combinable
with the aforementioned first aspect of the invention, the
leg/knee support 50 is configured to be partly pivotable
with respect to the support mount 120 about a pivot axis,
identified in Figures 5 and 6A-B by reference sign PA3,
and within a defined pivoting range. More specifically,
the outer casing 500 is configured to be pivotable with
respect to the retaining device 51 about the pivot axis
PA3 and within said defined pivoting range.

[0066] In accordance with this other aspect of the in-
vention, at least one spring element 511, 512 coupling
the outer casing 500 to the retaining device 51 is provid-
ed, which at least one spring element 511, 512 is config-
ured to bring the outer casing 500 to a default position
with respect to the retaining device 51 when no external
force is applied onto the outer casing 500. By way of
preference, as illustrated in Figure 5, a pair of spring el-
ements 511, 512 is provided, which pair of spring ele-
ments 511, 512 is configured to bring the outer casing
500 to the default position, which default position is a
median position between two extreme tilted positions.
Such two extreme tilted positions are illustrated in Figure
6A and Figure 6B..

[0067] More specifically, inthe illustrated embodiment,
each spring element 511, 512 is a tension spring, namely
a spring that stretches as load is applied to it. One end
of each spring element 511, 512 is attached to a corre-
sponding location of the retaining device 51 and the other
end of each spring element 511, 512 is attached to a
corresponding spring mount 501, respectively 502, pro-
vided on the outer casing 500. As show in Figure 5, the
first and second spring elements 511, 512 are disposed
essentially symmetrically about the pivot axis PA3,
meaning that one or the other spring element 511, 512
will stretch as the outer casing 500 pivots about the pivot
axis PA3.

[0068] Referring to Figure 6A, which shows the
leg/knee support50in a first extreme tilted position where
the outer casing 500 is pivoted in the clockwise direction
about pivot axis PA3, pivotal movement of the outer cas-
ing 500 causes an extension of the second (lower) spring
element 512 compared to the default position illustrated
in Figure 5. By contrast, the first (upper) spring element
511 isrelieved from any tension. In this first extreme tilted
position the first (upper) spring mount 501 comes in abut-
ment with a corresponding section of the retaining device
51, preventing further pivotal movement of the outer cas-
ing 500 in the clockwise direction. When the external
force applied on the outer casing 500 is suppressed
(namely when the contact with the patient’s legs or knees
is interrupted), the second spring element 512 will auto-
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matically pull the outer casing 500 to pivotin the counter-
clockwise direction and return to the default position.
[0069] Referring to Figure 6B, which shows the
leg/knee support 50 in a second extreme tilted position
where the outer casing 500 is pivoted in the counter-
clockwise direction about pivot axis PA3, pivotal move-
ment of the outer casing 500 conversely causes an ex-
tension of the first (upper) spring element 511 compared
to the default position illustrated in Figure 5. By contrast,
the second (lower) spring element 512 is relieved from
any tension in this case. In this second extreme tilted
position the second (lower) spring mount 502 comes in
abutment with a corresponding section of the retaining
device 51, preventing further pivotal movement of the
outer casing 500 in the counter-clockwise direction.
When the external force applied on the outer casing 500
is suppressed (namely when the contact with the pa-
tient’s legs or knees is interrupted), the first spring ele-
ment 511 will likewise automatically pull the outer casing
500 to pivot in the clockwise direction and return to the
default position.

[0070] One may thus appreciate that, in accordance
with this embodiment of the invention, each spring mount
501, 502 further acts as stop element limiting pivotal
movement of the outer casing 500 about the pivot axis
PA3. Advantageously, the leg/knee support 50 is config-
ured so that a total amplitude of pivoting movement there-
of with respect to the support mount 120 is of the order
of 10 to 30 degrees. For the sake of illustration, the
leg/knee support 50 shown in Figures 5 and 6A-B is here
configured to have a pivoting range of the order of +/- 8
degrees about de default position, i.e. a total amplitude
of pivoting movement of the order of 16 degrees.
[0071] The aforementioned solution allowing pivotal
movement of the outer casing 500 with respect to the
retaining device 51 is of great advantage to improve com-
fort for the patient during transfer from a seated position
to a standing position, and vice versa, as the outer casing
500 will follow the actual and natural movement of the
patient’s legs and knees during the assisted transfer. The
proposed solution is fully integrated and is not made to
detriment of the operation of the aforementioned manu-
ally-operable release mechanism. In other words, both
functions can be implemented, without this leading to a
complex arrangement.

[0072] Various modifications and/or improvements
may be made to the above-described embodiments with-
out departing from the scope of the invention as defined
by the annexed claims.

LIST OF REFERENCE NUMERALS AND SIGNS USED
THEREIN

[0073]

1 patient lift apparatus / stand-assist hoist
10 supporting frame

11 base member
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mast

mast extension for connection of leg/knee sup-
port 50

supporting legs

casters

boom actuator

end of boom actuator 15 connected to mounting
bracket 185

steering handle

boom portion pivotably connected to supporting
frame 10

handle portions provided on boom portion 18
for manual grip

hook portions provided on boom portion 18 for
attachment of a sling (not shown)

(padded) leg/knee support (or "leg/knee pad")
connected to supporting frame 10 via mast ex-
tension 12A and support mount 120/ configured
to be selectively releasable from supporting
frame 10 and to be partly pivotable with respect
to supporting frame 10

retaining device 51 configured to cooperate with
support mount 120 to secure leg/knee support
50 onto supporting frame 10 (component of
manually-operable release mechanism
51/52/55)

(first) retaining member of retaining device 51
(second) retaining member of retaining device
51

cable coupling manually-operable handle 55 to
retaining device 51 (component of manually-op-
erable release mechanism 51/52/55)

guide elements for cable 52
manually-operable (e.g. sliding) handle cooper-
ating with retaining device 51 to allow selective
release of retaining device 51 from support
mount 120 (component of manually-operable
release mechanism 51/52/55)

foot support (or "foot plate") connected to sup-
porting frame 10 via base member 11

support mount provided on supporting frame 10
at an end of mast extension 12A

positioning holes distributed along portion of
support mount 120

telescopic arm 180 of boom portion 18

outer member of telescopic arm 180

inner side of outer member 181

inner member of telescopic arm 180 telescopi-
cally received inside outer member 181
positioning holes distributed longitudinally
along portion of inner member 182

outer periphery of inner member 182

mounting bracket located on lower portion of
outer member 181 and supporting manually-op-
erable release lever 250

indexing mechanism configured to allow posi-
tioning of inner member 182 at a plurality of pre-
defined longitudinal positions with respect to
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210

210A

250

250A

250B

280

300

310

310A

310B

315

320

320A

500
500A
501

502

510

510A

511
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outer member 181

releasable (e.g. spring-loaded) indexing plung-
erof indexing mechanism 200 / mounted on out-
er member 181

retractable end portion of releasable indexing
plunger 210 configured to engage with selected
positioning hole 182A

manually-operable release lever of indexing
mechanism 200/ mechanically linked to releas-
able indexing plunger 210

end of manually-operable release lever 250
coupled to releasable indexing plunger 210
pivot of manually-operable release lever 250
cover element located on bracket 185 covering
part of indexing mechanism 200 and preventing
finger or hand entrapment

centering system designed to suppress clear-
ance between outer member 181 and inner
member 182

(first) centering element of centering system
300 mounted on outer member 181 / (spring-
loaded) bushing member mounted on distal end
portion of outer member 181 and interposed be-
tween inner side 181A of outer member 181 and
outer periphery 182B of inner member 182
extensions on bushing member 310 for mount-
ing flat spring elements 315

extensions on bushing member 310 for attach-
ment to distal end portion of outer member 181
flat spring elements mounted on extensions
310A and designed to press against inner side
181A of outer member 181 and press exten-
sions 310A inwardly towards outer periphery
182B of inner member 182

(second) centering element of centering system
300 mounted on inner member 182 / guide
member mounted on distal end portion of inner
member 182 and guided inside the outer mem-
ber 181

guide surfaces on outer periphery of guide
member 320 for guidance against inner side
181A of outer member 181

outer casing of leg/knee support 50

support surfaces on outer casing 500 for sup-
porting patient’s legs/knees

(first) spring mount on outer casing 500 for (first)
spring element 511 / (first) stop element)
(second) spring mount on outer casing 500 for
(second) spring element 512 / (second) stop el-
ement

releasable (e.g. spring-loaded) indexing plung-
er of retaining device 51

retractable end portion of releasable indexing
plunger 510 configured to engage with selected
positioning hole 120A

(first) spring element (e.g. tension spring) cou-
pling outer casing 500 to retaining device 51 /
configured to bring outer casing 500 to default
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PA3
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position with respect to retaining device 51
(second) spring element (e.g. tension spring)
coupling outer casing 500 to retaining device 51
/ configured to bring outer casing 500 to default
position with respect to retaining device 51
pivot axis of boom portion 18 with respect to
mast 12 (parallel to y-axis)

pivot axis of manually-operable release lever
250 with respect to mounting bracket 185
pivot axis of outer casing 500 with respect to
retaining device 51

pivotjoint between boom portion 18 and mast 12

ms

A patient lift apparatus (1) comprising a supporting
frame (10), a boom portion (18) connected to the
supporting frame (10) via a pivot joint (PJ1) to allow
the boom portion (18) to pivot with respect to the
supporting frame (10) about a pivot axis (PA1), a
boom actuator (15) to mechanically assist pivotal
movement of the boom portion (18) with respect to
the supporting frame (10), and a leg/knee support
(50) connected to the supporting frame (10),
wherein the leg/knee support (50) is configured to
be selectively releasable from the supporting frame
(10),

characterized in that the leg/knee support (50)
comprises a manually-operable release mechanism
(51/52/55) to selectively release the leg/knee sup-
port (50) from the supporting frame (10), said man-
ually-operable release mechanism (51/52/55) com-
prising:

- aretaining device (51) configured to cooperate
with a support mount (120) provided on the sup-
porting frame (10) to secure the leg/knee sup-
port (50) onto the supporting frame (10); and

- a manually-operable handle (55) cooperating
with the retaining device (51) to allow selective
release of the retaining device (51) from the sup-
port mount (120) and thereby allow removal of
the leg/knee support (50) from the supporting
frame (10).

The patient lift apparatus (1) according to claim 1,
wherein the retaining device (51) comprises first and
second retaining members (51A, 51B) forming a
spacing therebetween and which are configured to
act as a guide dimensioned to receive the support
mount (120), the retaining members (51A, 51B) be-
ing designed so that the leg/knee support (50) can
be slid onto the support mount (120).

The patient lift apparatus (1) according to claim 1 or
2, wherein the manually-operable handle (55)is con-
figured as a sliding handle provided on top of the
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leg/knee support (50).

The patient lift apparatus (1) according to any one
of the preceding claims, wherein the manually-oper-
able release mechanism (51/52/55) further compris-
es a cable (52) coupling the manually-operable han-
dle (55) to the retaining device (51) and translating
a movement of the manually-operable handle (55)
into a release action of the retaining device (51).

The patient lift apparatus (1) according to any one
of the preceding claims, wherein the retaining device
(51) comprises a releasable indexing plunger (510)
having a retractable end portion (510A) configured
to engage with at least one positioning hole (120A)
provided on the support mount (120).

The patient lift apparatus (1) according to claim 5,
wherein the support mount (120) comprises a plu-
rality of positioning holes (120A) distributed along a
portion of the support mount (120) and wherein the
retractable end portion (510A) of the releasable in-
dexing plunger (510) is configured to engage with
any selected positioning hole (120A) among the plu-
rality of positioning holes (120A) to allow adjustment
of a vertical position of the leg/knee support (50) with
respect to the supporting frame (10).

The patient lift apparatus (1) according to claim 5 or
6, wherein the releasable indexing plunger (510) is
a spring-loaded indexing plunger whose retractable
end portion (510A) is configured to be urged towards
the supportmount (120) and to automatically engage
with each positioning hole (120A) upon alignment
therewith.

The patient lift apparatus (1) according to any one
of the preceding claims, wherein the leg/knee sup-
port (50) is configured to be partly pivotable with re-
spect to the support mount (120) about a pivot axis
(PA3) and within a defined pivoting range.

The patient lift apparatus (1) according to claim 8,
wherein the leg/knee support (50) comprises an out-
er casing (500) configured to be pivotable with re-
spect to the retaining device (51) about said pivot
axis (PA3) and within said defined pivoting range.

The patient lift apparatus (1) according to claim 9,
wherein the leg/knee support (50) further comprises
at least one spring element (511, 512) coupling the
outer casing (500) to the retaining device (51), which
at least one spring element (511, 512) is configured
to bring the outer casing (500) to a default position
with respect to the retaining device (51) when no
external force is applied onto the outer casing (500).

A patient lift apparatus (1) comprising a supporting
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frame (10), a boom portion (18) connected to the
supporting frame (10) via a pivot joint (PJ1) to allow
the boom portion (18) to pivot with respect to the
supporting frame (10) about a pivot axis (PA1), a
boom actuator (15) to mechanically assist pivotal
movement of the boom portion (18) with respect to
the supporting frame (10), and a leg/knee support
(50) connected to the supporting frame (10),
characterized in that the leg/knee support (50)
comprises:

- aretaining device (51) configured to cooperate
with a support mount (120) provided on the sup-
porting frame (10) to secure the leg/knee sup-
port (50) onto the supporting frame (10), the
leg/knee support (50) being configured to be
partly pivotable with respect to the support
mount (120) about a pivot axis (PA3) and within
a defined pivoting range;

- an outer casing (500) configured to be pivota-
ble with respect to the retaining device (51)
about said pivot axis (PA3) and within said de-
fined pivoting range; and

- atleast one spring element (511, 512) coupling
the outer casing (500) to the retaining device
(51), which at least one spring element (511,
512)is configured to bring the outer casing (500)
to a default position with respect to the retaining
device (51) when no external force is applied
onto the outer casing (500).

The patient lift apparatus (1) according to claim 10
or 11, wherein a pair of said spring elements (511,
512)is provided, which pair of spring elements (511,
512) is configured to bring the outer casing (500) to
the default position, which default position is a me-
dian position between two extreme, tilted positions,
and wherein each spring element (511, 512) is at-
tached to a corresponding spring mount (501, 502)
provided on the outer casing (500), which spring
mount (501, 502) preferably further acts as stop el-
ement limiting pivotal movement of the outer casing
(500) about the pivot axis (PA3).

The patient lift apparatus (1) according to any one
of claims 10to 12, wherein each spring element (511,
512) is a tension spring.

The patient lift apparatus (1) according to any one
of claims 8 to 13, wherein a total amplitude of pivoting
movement of the leg/knee support (50) with respect
to the support mount (120) is of the order of 10 to 30
degrees.

The patient lift apparatus (1) according to any one
of the preceding claims, wherein the boom portion
(18) is configured as a telescopic arm (180) compris-
ing an outer member (181) and an inner member
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(182) that is telescopically received inside the outer
member (181) to allow displacement of the inner
member (182) with respect to the outer member
(181) and adjustment of an effective length of the
telescopic arm (180),

and wherein the patient lift apparatus preferably fur-
ther comprises an indexing mechanism (200) con-
figured to allow positioning of the inner member (182)
at a plurality of predefined longitudinal positions with
respect to the outer member (181).
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-10

A patient 1ift apparatus wherein the leg/knee support is
configured to be selectively releasable from the supporting
frame

2. claims: 11-14

A patient 1ift apparatus wherein the leg/knee support is
configured to be partly pivotable with respect to a support
mount

3. claim: 15

A patient 1ift apparatus wherein the boom portion is
configured as a telescopic arm comprising an outer member
and an inner member that is telescopically received inside
the outer member
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