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Description

[0001] This application claims priority to United States
provisional application number 62/649809, filed March
29, 2018, entitled Lifting Chair; United States provisional
application number 62/649746, filed March 29, 2018, en-
titted Elevating Walker Chair, Lifting Mechanism and
Seat; International application number
PCT/US2017/060163, filed November 6, 2017, entitled
Dual-State Caster And Method; and United States appli-
cation number 15/326113, filed January 13, 2017, enti-
tled Elevating Walker Chair.

BACKGROUND

[0002] Lifespans are increasing but people may not
retain the arm, leg and core strength to easily rise from
chairs. Those suffering from disease and relevantinjuries
may also have trouble with this integral component of
mobility.

[0003] Geriatric seating is typically constructed to be
higher off the floor, but is consequently less comfortable.
Lower chairs, including plush armchairs, are comfortable
for long duration sitting, but more difficult to rise from.
Existing lifting chairs do not provide optimized support
for the anatomical realities of rising from sitting to stand-
ing.

[0004] Electrically motorized versions typically lift by
tilting the entire chair structure, which shifts the body for-
ward and slopes the seat to a point that is often frighten-
ing. Conventional spring-powered chairs do not deliver
consistent lift (iso-elasticity) or ergonomically appropriate
lifting geometry.

[0005] Asahumantorsorisesfrom aseated to astand-
ing position, the hip joints generally describe an arc of a
radius equal to the length of one’s thighs. Centered on
the knee joints, this arcuate motion of course terminates
when the hips intersect the vertical plane above the an-
kles. ldeally, one’s knee joints would remain approxi-
mately stationary; but without compensating for the dras-
tic imbalance that obtains until ones center of mass
reaches that standing position, a great amount of effort
must be applied to pushing down on armrests, to supply
the force that a successful lifting-assist chair would ef-
fortlessly exert.

[0006] Hence, absent lifting assistance, mobility chal-
lenged people are instructed to shimmy to the front of
the seat cushion and then lurch forward three, increas-
ingly effortful times, to bring their center of mass over
their feet and then straighten out to stand.

[0007] Ideally, a lifting-assist chair or cushion would
permitthe user torise at will at or near to a natural, human
pace, which is unlike the conspicuously slow, noisy pro-
gression of an electric lifting-assist chair progressing to
its awkward tilted position.

[0008] A known lifting mechanism
GB1406420A.
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SUMMARY

[0009]
claims.

The invention is defined by the appended

DESCRIPTION OF THE DRAWINGS

[0010] Alldrawings include illustrative embodiments of
a lifting chair and its components, illustrative embodi-
ments of a lifting mechanism that may be contained in
the lifting chair or other apparatuses, and illustrative lifting
chairs and associate components and mechanisms. The
illustrative embodiments are best understood from the
detailed description when read in conjunction with the
accompanying drawings.

FIG. 1 is an isometric drawing of an illustrative lifting
chair that transitions between a standing mode and
a sitting mode.

FIG. 2 is an isometric drawing of a lifting chair in a
standing mode, or transitioning from a sitting mode
toastandingmode, depending on the specific design
of the chair.

FIG. 3 depicts a cross section of a lifting chair in a
sitting mode taken through section 3-3 of FIG. 4.

FIG. 4 is a front view of a lifting chair to illustrative
the cross section taken to obtain FIG. 3.

FIG. 5 depicts a cross section of a lifting chair in
transition from a sitting mode to a standing mode
taken through section 5-5 of FIG. 6.

FIG. 6 is a front view of a lifting chair to illustrative
the cross section taken to obtain FIG. 5.

FIG. 7 depicts a cross section of a lifting chair in a
standing mode taken through section 7-7 of FIG. 8.

FIG. 8 is a front view of a lifting chair to illustrative
the cross section taken to obtain FIG. 7.

FIG. 9 is an isometric rear view of a lifting mecha-
nism.

FIG. 10 is a side view of a lifing mechanism.

FIG. 11 depicts a side view of a lifting mechanism
without a front seat section cushion or rear seat sec-
tion cushion attached.

FIG. 12 is an isometric front view of a lifting mecha-
nism, without front seat section cushion or rear seat
section cushion attached.

FIGS. 13A-B show a cross-sectional diagram



3 EP 3 773 402 B1 4

through section 13-13 of FIG. 14 showing a side view
of a lifting mechanism and a cross section of a front
seat section, rear seat section and mid-seat section
in an elevated position. FIG. 13B is an enlargement
of portion V of FIG. 13A.

FIG. 14 is a rear view of a lifting chair to illustrative
the cross section taken to obtain FIGS. 13A-B.

FIGS. 15A-B show a cross-sectional diagram
through section 15-15 of FIG. 16 showing a side view
of a lifting mechanism and a cross section of a front
seat section, rear seat section and mid-seat section
in a sitting mode. FIG. 15B is an enlargement of por-
tion J of FIG. 15A.

FIG. 16 is a rear view of a lifting chair to illustrative
the cross section taken to obtain FIGS. 15A-B.

FIGS. 17A-B show a cross-sectional diagram
through section 17-17 of FIG. 18 depicting a side
view of a lifting mechanism and a cross section of a
front seat section, rear seat section and mid-seat
section in an elevated position with the spring termi-
nation point in a different slot position than in FIGS.
15A-B. FIG. 17B is an enlargement of portion T of
FIG. 17A.

FIG. 18 is a rear view of a lifting chair to illustrative
the cross section taken to obtain FIGS. 17A-B.

FIGS. 19A-B show a cross-sectional diagram
through section 17-17 of FIG. 18 depicting a side
view of a lifting mechanism and a cross section of a
front seat section, rear seat section and mid-seat
sectionin a sitting position with the spring termination
point in a different slot position than in FIGS. 13A-B.
FIG. 19B is an enlargement of portion G of FIG. 19A.

FIG. 21is arearisometric view of a lifing mechanism
without seat cushions installed.

FIG. 22 is a side view of a lifing mechanism with
seat cushions installed.

FIG. 23 is a side view of a lifting mechanism without
seat cushions installed.

FIG. 24 is an isometric front view of a lifting mecha-
nism.

FIGS. 25-29 depict measurements related to lifting
mechanisms 104, 350 (the latter to be described be-
low) at various heights and with various adjustments.

FIG. 25 depicts a lifting mechanism wherein the par-
allelogram is level or approximately level.
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FIG. 26 depicts a lifting mechanism at its highest
parallelogram excursion.

FIG. 27 depicts a side view of a lifting mechanism in
a low or sitting position.

FIG. 28 depicts a side view of a lifting mechanism in
a high or standing position.

FIG. 29 depicts a lifting mechanism with links of the
associated parallelograms horizontal for a seated
position, and an arcuate series of holes used in place
of a slot for adjustment purposes.

FIG. 30 depicts a lifting mechanism with the spring
at a maximum extension for a standing position.

FIG. 31 depicts a lifting mechanism with the spring
at a maximum extension for a standing position.

FIG. 32 shows how the minimal lift position of the
spring axle pin in the most rearward hole position
affects the lifting angle versus the spring axis.

FIG. 33 depicts alifting mechanism having a restrain-
ing panel extending between points "A" and "B".

FIG. 34 shows a restraining panel position when the
lifting mechanism is its lowest position.

FIG. 35 depicts an isometric view showing a restrain-
ing panel when the lifting mechanism is in an elevat-
ed position.

FIG. 36 depicts an isometric view of lifting mecha-
nism 350 with seat 410 in a folded mode for a better
visualization of the apparatus

FIG. 37 depicts a lifting mechanism having a linearly
adjustable spring termination pivot wherein the lifting
mechanism including spring is disposed on the side
of the seat.

FIG. 38 is an isometric view of a portion of the lifting
mechanism shown in FIG. 37, with a side of the rear
end block rendered transparently.

FIG. 39 s an isometric view further depicting the
spring termination adjustment mechanism of FIG.
38.

FIG. 40 is an isometric view of an alternate lifting
geometry that operates according to the same prin-
ciples as previously depicted embodiments but has
the spring termination point adjustment at the lowest
end of a long link of the parallelogram.

FIG. 41 depicts the lifting mechanism of FIG. 40 with
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cushions attached.

FIG. 42 depicts a spring termination adjustment
mechanism.

FIG. 43 is a frontisometric view of an elevating lifting
chair in a lower, sitting mode having an adjustable
lifting mechanism.

FIG. 44 is arearisometric view of an elevating walker
chair having an adjustable lifting mechanism.

FIG. 45 depicts a front isometric view of an elevating
walker chair in an elevated, or standing position.

FIG. 46 depicts a rear isometric view of an elevating
walker chair in a raised position.

FIGS. 47A,B depict a front isometric view of a lifting
mechanism adjustment for an elevating walker chair.
FIG. 47B shows detail A of FIG. 47A.

FIG. 48 shows a side view of an elevating walker
chair in its highest, lifted position.

FIGS. 49A-C show a step in the adjustment of the
lifting mechanism. FIG. 49B depicts a side cross-
sectional view of an elevating lifting chair taken
through line B-B of FIG. 49A. FIG. 49C is an enlarge-
ment of detail C of FIG. 49B.

FIGS. 50A-C show a step in the adjustment of the
lifting mechanism. FIG. 50B depicts a side cross-
sectional view of an elevating lifting chair taken
through line D-D of FIG. 50A. FIG. 50C is an enlarge-
ment of detail E of FIG. 50B.

FIGS. 51A,B depicts the lifting adjustment step after
that which is shown in FIGS. 50A-C. FIG. 51B is an
enlargement of detail F of FIG. 51A.

FIGS. 52A,B depict the next lifting adjustment step.
FIG. 52B is an enlargement of detail G of FIG. 52A.

FIGS. 53A,B depict an initial elevating walker chair
configuration before initiation of a maximum height
adjustment procedure. FIG. 53B is an enlargement
of detail H of FIG. 53A.

FIGS. 54A,B depict a first maximum height adjust-
ment step to change the maximum height that an
elevating lifting chair can achieve. FIG. 54B is an
enlargement of detail H of FIG. 54A.

FIGS. 55A,B depict the next maximum height adjust-
ment step for this illustrative embodiment. FIG. 55B
is an enlargement of detail H of FIG. 55A.
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FIG. 56 is a side view of an elevating walker chair
showing a height adjustment pin blocking a height
adjustment sleeve from rising completely along a
height adjustment bar.

FIGS 57A-C depict a support arm adjustment mech-
anism. FIG. 57A is a side view of an illustrative ele-
vating walker chair having a support arm adjustment
mechanism. FIG. 57B is a detail of section O of FIG.
57A. FIG. 57C is a cross-section of an arm support
adjustment mechanism taken through line P-P of
FIG. 57B.

FIGS. 58A-B show an intermediary height adjust-
ment mechanism. FIG. 58A depicts an elevating
walker chair with intermediary height adjustmentand
a seat in its lowest position. FIG. 58B is a close up
of detail K from FIG. 58A prior to selecting a height
of the seat.

FIGS. 59A-B depict an intermediary height adjust-
ment mechanism. FIG. 59A depicts an elevating
walker chair with intermediary height adjustment
with seat fixed at a selected height. FIG. 58B is a
close up of detail K from FIG. 58A showing the in-
termediary height adjustment engaged to fix the
height of the seat.

FIG.60is anisometricrear view of a folding elevating
walker chair in a partially folded position.

FIG. 61 depicts a front view of an elevating walker
chair partially folded.

FIG.62is arearisometric view of an elevating walker
chair in a fully folded position.

FIG. 63 is a front view of an elevating walker chair
in a fully folded mode.

FIGS. 64A-B depict a further embodiment of a height
adjustment mechanism for an elevating walker chair.

FIG. 65 depicts an isometric view of a portion of an
elevating walker chair having a seat attached to a
central lifting mechanism.

DETAILED DESCRIPTION OF EMBODIMENTS

[0011] lllustrative embodiments of a lifting chair may
displace a user’s center-of-balance at a seated position
to over ones stationary knees and feet, with a reduced
expenditure of energy compared to the amount required
to rise from a traditional chair.

[0012] lllustrative embodiments of lifting chair mecha-
nisms may equipoise throughout the displacement of a
user’'s center of gravity-from seated to standing-so that
a user’s weight is reduced or eliminated as an impedi-
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ment to any portion of that movement.

[0013] lllustrative embodiments of alifting chairinclude
adjustable mechanisms to accommodate lifting power for
a wide range of human body weights.

[0014] lllustrative embodiments of a lifting chair mech-
anism may also provide a means for withdrawing and
reinserting a roughly wedge-shaped or other comple-
mentary mid-seat support section that must be removed
to permit folding a rising seat cushion, and restored when
the seated position is resumed, without interfering with
a user’s standing and sitting motions.

[0015] Alternatively, the mid-seat support may be sta-
tionary with respect to the lifting mechanism base frame
so the seat moves toward and away from it for seat sup-
port or folding, respectively.

[0016] FIG. 1 is an isometric drawing of an illustrative
lifting chair 100 that transitions between a standing mode
and a sitting mode. Lifting chair 100 has a seat 114 that
includes a front seat section 116 and a rear seat section
118. In the sitting mode, front seat section 116 and rear
seat section 118 to form a surface suitable for sitting on,
for example by abutting one another. Seat sections 116,
118 may have various contours as do conventional
chairs.

[0017] FIG.2is anisometric drawing of lifting chair 100
in a standing mode, or transitioning from a sitting mode
to a standing mode, depending on the specific design of
the chair. Rear seat section 118 is raised from the sitting
position to facilitate an occupant exiting lifting chair 100
by transitioning from a sitting position to a standing po-
sition. Front seat section 116 is angled downward to fa-
cilitate an occupant shifting weight from seat section 114
to the occupant’s legs. Optional flexible panel 119 has a
first edge attached to a seat back 108 of lifting chair 100
and a second edge attached to rear seat section 118.
Flexible panel 119 shields a lifting mechanism contained
in lifting chair 100, such as lifting mechanism 104 or lifting
mechanism 350 shown in FIG. 29, for example. Flexible
panel 119 may be detachable to allow access to lifting
mechanism 104 and its adjustment components.
[0018] FIG. 3 depicts an illustrative cross section of a
lifting chair 100 in a sitting mode taken through section
3-3 of FIG. 4. FIG. 5 depicts a cross section of lifting chair
100 in transition from a sitting mode to a standing mode
taken through section 5-5of FIG. 6. FIG. 7 depicts a cross
section of lifting chair 100 in a standing mode taken
through section 7-7 of FIG. 8.

[0019] Lifting chair 100 has a chair frame 102 and a
lifting mechanism 104 attached thereto. Chair frame 102
may have any configuration that includes components
that together form a seating apparatus, such as an arm-
chair, desk chair, backless chair or elevating walker chair,
for example. In an illustrative embodiment, frame 102
has a plurality of legs 106, a seat back 108 and base
110. Chair frame 102 may also include a seat support
112, which provides support to seat 114. Alternatively,
lifting mechanism 104 may have a seat entirely incorpo-
rated therein or attached thereto, in which case compo-
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nents of lifting mechanism 104 form the seat.

[0020] FIGS. 3, 5, 7 show seat 114 with a front seat
section 116 and a rear seat section 118, both of which
are attached, either directly or indirectly, to lifting mech-
anism 104. Seat sections 116, 118 include cushions in
this illustrative embodiment. The cushions of front seat
section 116 and rear seat section 118 are attached to
front seat support section 158 and rear seat support sec-
tion 160, respectively, such as shown for example in
FIGS. 12,13, 21, 24. Rear seat section 118 is hinged, or
otherwise pivotally attached, atfirst seat pivot 122 to front
seat section 116 to allow modification of their relative
positions when lifting mechanism 104 is employed to
raise or lower a user from or to a seated position. Seat
114 may also include mid-seat support section 120,
which reinforces or strengthens seat 114 in the area be-
low first seat pivot 122.

[0021] As seen, for example in FIGS. 3, 5, 7, lifting
mechanism 104 includes a parallelogram frame 124. Par-
allelogram frame 124 has a first set of parallel links 126,
128 and a second set of parallel links 130, 132, pivotally
attached to one another at pivots 134, 136, 138, 140 to
form a parallelogram. Parallelogram link 126 has an ex-
tension 150 disposed at an angle to parallelogram link
126, which will be described in more detail below.
[0022] FIGS. 9-12 are furtherillustrations depicting lift-
ing mechanism 104 in a standing mode or transitioning
from a sitting mode to a standing mode. FIG. 9 is an
isometric rear view of lifting mechanism 104. FIG. 10 is
a side view of lifting mechanism 104.

[0023] FIGS. 9 and 10 show front seat section 116,
rear seat section 118 and mid-seat section 120 attached
to lifting mechanism 104. FIG. 11 depicts a side view of
lifting mechanism 104 without the cushion portions of
front seatsection 116 and rear seat section 118 attached.
FIG. 12 is an isometric front view of lifting mechanism
104, also without the cushion portions of seat section 116
and rear seat section 118. Spring 142 is attached to a
spring axle at the axle’s longitudinal center. The spring
axle pivots with respect to parallelogram link 132 at a
spring pivot 144. Spring 142 is pivotally attached at an
end of extension 150 opposite to the origin of extension
150 at parallelogram link 126. Extension 150 may be at-
tached to parallelogram link 126 or integral with it. Spring
pivot 144 is adjustable along a section of parallelogram
link 132. In the illustrative embodiment shown, spring 142
is attached to the spring axle, which extends into a slot
156 and is thereby adjustable along slot 156, and thus
along parallelogram link 132. Slot 156 may be linear or
in an arc with a center at the opposing end of spring 142
when extended.

[0024] It is noted that the spring axle is not explicitly
shown in the figures but its location is evident by identi-
fication of spring pivot 144 and noting that it extends per-
pendicularly to the face of parallelogram link 132.
[0025] Returning to FIG. 5, seat 114 is transitioning
from a sitting mode to a standing mode by operation of
lifting mechanism 104 to assist a user when standing
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from a seated position. As parallelogram frame 124 piv-
ots with respect to lifting mechanism side supports 146
at pivots 134, 136, seat 114 is raised. As an occupant
stands, the occupant’s weight begins to shift to the floor,
thereby allowing spring 142 to expand. As extension 150
pivots with respect to parallelogram link 130 about pivot
140, the distance from upper spring pivot 152 to pivot
144 increases providing the necessary distance for ex-
pansion of spring 142. When lifting chair 100 is in a sitting
mode, spring 142 is compressed by the weight of an oc-
cupant.

[0026] Spring 142 may be for example compression
springs such as gas springs. Other illustrative types of
springs include tension springs (which would be de-
ployed oppositely on the parallelogram to provide com-
parable lifting force). In an exemplary embodiment,
spring 142 is a gas spring having a diameter in the range
of 20mm to 45mm and a rod diameter in the range of
10mm to 20mm. An illustrative force progression range
from fully extended to fully compressed is 45% to 55%,
yielding a 'p1’ value in the range of 2600N to 1,300N and
a 'p2’ value in the range of 1700N - 4200N. In an illus-
trative embodiment, spring 142 has a stroke range of
75mmto 85mm and an uncompressed length intherange
of 200mm to 275mm.

[0027] As parallelogram links 126, 128, 130, 132 of
parallelogram frame 124 pivot about pivots 134, 136,
138, 140, movement is imparted to seat sections 116,
118,120 of seat 114. As seat 114 transitions from a stand-
ing mode to a sitting mode, rear seat support section 160
remains relatively parallel to the floor, front seat section
116 pivots with respect to rear seat section 118 about
seat pivot 122, and thus rotates from an angle downward
from the horizontal to or near a horizontal position. De-
pending on the desired design of the chair, front seat
support section 158 and rear seat support section 160
may be angled from the horizontal in a sitting mode. For
example, the front of seat 114 may be higher than the
rear of seat 114. Similarly, seat back 108 may be vertical
or angled from the vertical to achieve the desired position
for utility or comfort. Mid-seat section 120 automatically
moves into place to support seat 114 under seat pivot
122 as parallelogram link 130 attains a horizontal position
because of its attachment to a parallelogram link either
directly or indirectly.

[0028] In the illustrative embodiment shown in FIGS.
9-12, front seat support section 158 is connected to mid-
seat support section 162 by tie rods 164, at first tie rod
pivots 168. A second end of tie rods 164 is pivotally at-
tached to front seat support section 158 at second tie rod
pivots 172. As lifting chair 100 transitions from a sitting
mode to a standing mode, parallelogram link 130 of par-
allelogram frame 124 rotates about pivots 134, 140 caus-
ing mid-seat support section 162 to move away from front
seat section 116 and rear seat section 118. This allows
front seat support section 158 to pivot downward with
respect to rear seat support section 160.

[0029] FIGS. 21-24 depict lifing mechanism 104 in a
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sitting mode. FIG. 21 is an isometric rear view of lifting
mechanism 104. FIG. 22 is a side view of lifting mecha-
nism 104. Front seat section 116, rear seat section 118
and mid-seat section 120 are shown attached to lifting
mechanism 104 in FIGS. 21 and 22. FIG. 23 depicts a
side view of lifting mechanism 104 without seat cushions.
FIG. 24 is an isometric front view of lifting mechanism
104.

[0030] FIG. 22 shows front section 116 and rear sec-
tion 118 forming a sitting surface in the sitting mode. Mid-
seat section 120 is pivoted into place beneath seat pivot
122.

[0031] In the embodiment depicted in FIGS. 9-12 and
21-24, mid-seat support section 162 and rear seat sup-
port section 160 are platforms with support springs 176
that may form a more comfortable base as compared to
arigid component such as a wooden platform. This dis-
closure though includes chair designs that incorporate
such rigid platforms or other supports for cushions.
[0032] Front seat support section 158 is shown as a
support bar 178. Additional structural components may
form front seat support section 158. Front seat section
116 attaches to front support bar 178, which rotates at
tie rod pivot 172 so thatis may fold downward with respect
to rear seat support section 160 about pivot 122 when
lifting mechanism transitions from a sitting mode to a
standing mode, as shown for example in FIG. 7.

[0033] Seat sections 116, 118, 120 of seat 114 are
separately attached or incorporated into lifting mecha-
nism 104. The cushion component of front seat section
116 is attached to front seat support section 158 of lifting
mechanism 104. The cushion component of rear seat
section118 is attached to rear seat support section 160.
The wedge portion of mid-seat section 120 is attached
to mid-seat support section 162. Mid-seat supportsection
162 may be parallelogram link 130 or a fixed attachment
to parallelogram link 150. The cushion portion of seat
sections 116, 118, 120 may be integral with seat support
sections 158, 160, 162 or attached to their respective
seat support sections. FIGS. 3, 5 and 7 depict cushioned
portions of seat sections 116, 118, 120 having cushions
attached to seat support section 158, 160, 162, respec-
tively. As parallelogram link 126 pivots about pivot 138,
extension 150 remains roughly parallel to the ground,
and thus, seat section 118, which is attached either di-
rectly or indirectly to extension 150, also remains gener-
ally parallel to the floor. Extension 150 need not be inte-
gral with a parallelogram link or directly attached thereto.
It merely must move in fixed relation thereto. Additional
components can be between extension 150 and paral-
lelogram link 126 or other parallelogram link, provided
that extension 150 remains at a fixed angle to the ground
during lifting or lowering, so a seat can be attached there-
to and also remain at a fixed angle. Inillustrative embod-
iments, extension 150 is the seat.

[0034] Lifting mechanism 104 may be adjusted to ac-
commodate occupants of different weights. FIGS. 13A-
B and 15A-B depict lifting mechanism 104 adjusted to
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the highest occupant weight accommodation for this il-
lustrative embodiment. FIGS. and 13A-B and 14 show
lifting mechanism 104 in a standing mode, and FIGS.
15A-B and 16 show lifting mechanism 104 in a sitting
mode. FIGS. 17A-B and 19A-B depict lifting mechanism
104 adjusted to the lowest occupant weight accommo-
dation for this illustrative embodiment. FIGS. 17A-B and
18 show lifting mechanism 104 in a standing mode, and
FIGS. 19A-B and 20 depict lifting mechanism 104 in a
sitting mode.

[0035] FIG. 13A is a cross-sectional diagram through
section 13-13 of FIG. 14, thus showing a side view of
lifting mechanism 104 and a cross section of front seat
section 116, rear seat section 118 and mid-seat section
120. FIG. 13Bis an enlargement of portion V of FIG. 13A.
As noted above, FIGS. 13A, B, 14 depict a lifting mech-
anism in a standing mode adjusted to a maximum ac-
commodation with respect to occupant weight. In the em-
bodiments depicted in the figures, the mechanism to ad-
just lifting mechanism 104 to accommodate occupants
of differentweightincludes pivot 144, which is positionally
adjustable along slot 156 to control lifting efficiency.
Spring pivot 144 is shown in the forward most or lowest
position in slot 156. "Spring pivot 144" is used herein
generally and can be in the form of an axle that extends
through slot 156.

[0036] Spring 142 pivots with respect to extension 150
at spring pivot 152. The position of spring pivot 152 is
fixed with respect to extension 150, however, spring 142
can rotate about pivot 152. The position of extension 150
is also in a fixed relationship to parallelogram link 126.
Thus, the position of spring pivot 152 is also fixed with
respect to parallelogram link 126. This preserves the ge-
ometry, even as parallelogram links 126, 128, 130, 132
pivot about parallelogram pivots 134, 136, 138, 140, re-
gardless of the height or whether lifting chair 100 or lifting
mechanism 104 is in sitting mode or standing mode. This
relationship is also maintained regardless of the weight
of the occupant.

[0037] When spring pivot 144 is positioned in slot 156
toward the rear of lifting chair 100 or lifting mechanism
104, such as shown in FIGS. 19B, 20B, the virtual lifting
lever arm will be shortened and lifting power will be min-
imized and lifting action caused by action of parallelo-
gram frame 124 on spring 142 will be more iso-elastic.
This position will typically be more suitable for an occu-
pant with a lower weight. As the spring axle is placed
closer to the front of lifting chair 100 or lifting mechanism
104 along slot 156, power will be maximized and lifting
caused by action of parallelogram frame 124 on spring
142 will be less iso-elastic. This will be beneficial for an
occupantwith a greater weight. As used herein, "iso-elas-
tic" means constant elasticity over the excursion of the
lifting mechanism. Perfect iso-elasticity may not neces-
sarily be achieved or desired, but relative iso-elasticity
can be affected by the adjustment mechanism. In theory,
the weight of the occupant should be balanced by the
force of the spring throughout the excursion of the lifting
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mechanism. For occupants with greater weights though
it may be desirable to have a variation in power at the
beginning or end of the excursion as compared to the
remainder of the lifting excursion.

[0038] The spring pivot 144 can be adjusted along slot
156 by rotating adjustment knob 180. Slot 156 is posi-
tioned on parallelogram frame 124 strategically with re-
spect to the position of parallelogram pivot 144 to obtain
optimum or beneficial iso-elasticity. The position of pivot
144 within slot 156 with respect to pivot 138 determines
the efficiency of spring angle, and thus the force it exerts
with respect to parallelogram frame 124. In an exemplary
embodiment, spring pivot 144 in slot 156 is displaced
from the position of parallelogram pivot 138. Adjustment
of spring pivot along slot 156 will generally be easiest
when spring 142 is perpendicular to slot 156.

[0039] In the illustrative embodiment shown in FIGS.
1-24, lifting mechanism 104 is symmetrical so compo-
nents identified in side views may be duplicated when
viewed from the opposite side. Embodiments also in-
clude structures with single parallelogram, spring struc-
tures or single support components, such as shown in
FIG. 65.

[0040] In an illustrative embodiment of lifting mecha-
nism 104, the aspect ratio of the sides of lifting parallel-
ogram 124 is relatively low. Even when adjusted for max-
imum lifting power, an outsized amount of resilient force
is exerted against a relatively short lever arm,” which is
an extension contiguous with or fixedly attached to a link-
age or side of parallelogram 124. In an illustrative em-
bodiment, the aspect ratio is 6: 1, or approximately 6:1.
SeeFIGS. 25-29 foran example of avirtual leverarm 402.
[0041] When adjusted for minimal lifting force, for ex-
ample by a pin and hole adjustment or a slot in which a
pin or similar component can slide, these lever arms are
shorter still-reduced in length by as much as 80%, and
yielding aspect ratios up to 24:1. An illustrative aspect
ratio range is 6:1-24:1. The optimum aspect ratio may
depend, for example, on the lifting power of the resilient
member and the lever arm. The resilient member in any
of the lifting mechanisms described herein may be a
spring, for example, such as a gas spring. For simplicity,
the resilient member may be referred to and depicted as
a spring or gas spring, however, other resilient members
may be used.

[0042] lllustrative lifting angles of lifting mechanism
104 will now be described. Additionally, this illustrative
embodiment will show that at any lifting adjustment, from
weakest to strongest, seat 114, or other payload, may
rise to the same altitude when the spring is fully extended.
This feature may be very desirable because the raised
seat presents itself at a consistent height, instead of pro-
jecting higher and more forward for lighter users.
[0043] FIGS. 25-29 depict measurements related to
lifting mechanisms 104, 350 (the latter to be described
below) at various heights and with various adjustments,
and analogously to lifting mechanism 602. The measure-
ments include a lifting angle 394, slot angle 396, the dis-
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tance between parallelogram pivots 354 and 358, or be-
tween parallelogram pivots 352 and 356, as these dis-
tances are equal to one another, the distance between
parallelogram pivots 356 and 358, or between parallelo-
gram pivots 352 and 354, as these distances are equal
to one another, and the distance between lifting spring
termination pivot 366 and main pivot 352. Although re-
ferred to as a "slot angle" the angle can pertain to a series
of holes. The distance between parallelogram pivots 354
and 358 or between parallelogram pivots 352 and 356
will be referred to as the parallelogram short link length
398, and the distance between parallelogram pivots 356
and 358 or between parallelogram pivots 352 and 354
will be referred to as parallelogram long link length 400.
The distance between lifting spring termination pivot 366
and main pivot 352 will be referred to as the termination
pivot distance 402.

[0044] Lifting angle 394 is the angle between the line
connecting upper lifting spring pivot 364 and lifting spring
termination pivot 366 (i.e. spring axis 148) and the line
connecting lifting spring termination pivot 366 and main
pivot 352. The line 402 between lifting spring termination
pivot 366 and main pivot 352 acts as a "virtual lever arm"
or "lever arm" on parallelogram 382. Slot angle 396 is
the angle between the line connecting upper lifting spring
pivot 364 and lifting spring termination pivot 366 and the
line along which lifting spring termination pivot 366 can
be adjusted in slot 368. Slot angle 396 merely illustrates
the potential path of lifting spring termination pivot 366
as the length of lever arm 402 changes.

[0045] FIG. 25 depicts an illustrative embodiment,
wherein the parallelogram is level or approximately level.
A 58 mm (2.27 inches) lever arm 402 is shown with a
lifting angle 394 of 115°. lllustrative ranges of lever arm
length positions include 25 mm to 102 mm, and 51 mm
to 76 mm (1.0 inches to 4.0 inches, and 2.0 inches to 3.0
inches). lllustrative adjustment amounts include 19 mm
to 32 mm and 23 mm to 25 mm (0.75 inches to 1.25
inches and 0.9 inches to 1.0 inches).

[0046] For the seated configuration of the chair cush-
ions, as shown in FIG. 25, this oblique lifting angle suffi-
ciently reduces the effective spring force to yield iso-elas-
ticity or near iso-elasticity for the chair cushion at and
near its lowest position.

[0047] As can be seen, for example, in FIG. 26, lifting
mechanism 104 elevates rear seat section118 while it
remains substantially level or at a selected angle to the
horizontal it was in when in the lower position, by virtue
of extension 150 remaining horizontal. Lifting mechanism
104 also moves seat 114 forward. When transitioning to
a standing mode, front seat section 116 is angled down-
ward as mid-section 120 moves away from its position
supporting front-seat section 116 and rear seat section
118 as positioned in the sitting surface. If seat 114 is
moved rearward, optimum lifting angles may differ. Lifting
forward generally requires less lifting force as compared
to the lifting force that may be required when lifting toward
the rear, because the user of lifting chair 100 will have
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their weight entirely or nearly entirely on their feet when
they reach an elevated position, rather than still consid-
erably supported-as in the case of rearward lift which
may cause the user to lean back.

[0048] In an illustrative embodiment, a lifting force be-
tween 50%-70% of a user’s weight is used. This range
may be suitable, for example, for use with a lifting chair
having arm rests on which a user can push down. Absent
armrests, the optimum lifting force may be greater, for
example 70% - 95% or greater of an occupant’s weight.
[0049] FIG. 26 depicts lifing mechanism 104 at its
highest parallelogram excursion. With the same 58 mm
(2.27 inches) lever arm, lifting angle 394 is diminished to
61°, which, in this embodiment, is just past its most effi-
cient (90°) angle. This is appropriate for 'forward’ lifting
parallelograms, as lifting ability may need to diminish
when approaching its highest position.

[0050] The oblique lifting angle 394 when lifting mech-
anism 104 is at its highest position diminishes the force
sufficiently so that the payload lifting force is equipoised
or near equipoised, and thus ’iso-elastic’ or near ’iso-
elastic.’

[0051] FIG. 26 shows a slot angle 396 of 89 degrees,
which diverges considerably from the lever arm lifting
angle of 115 degrees. This slot angle 396 is selected
because itexhausts the travel of the fully extended spring
142 at similar elevations, regardless of the adjusted po-
sition within slot 156. In fact, if slot 156 is curved (and
the lead screw on a pivot) all positions along slot 156
could coincide with the ultimate extension of spring 142,
and thus vyield identical heights for seat 114 at any lift
adjustment.

[0052] FIGS. 27 and 28 depictlow and high excursions
of parallelograms 382, respectively. FIGS. 27 and 28 il-
lustrate the resulting lifting angles 394 that are obtained
between lever arm 402 and spring axis 148, when lift is
adjusted to be minimal (with the spring pivot placed as
far as possible toward the rear of this embodiment). Note
that in the seated position, spring 142 is lifting against a
highly efficient, near-90°lever arm 402 at a lifting angle
394 of 97°

[0053] In the high ’stepping off position, as shown in
FIG. 28, note that with a minimal adjustment along slot
156, lifting angle 394 is an inefficient 45°, which stops
seat 114 from pushing too energetically forward. This is
important; not only would it be harmful to propel the oc-
cupant away from the chair, the force required to start
the seat/cushion descending would also likely cause the
entire chair to skip backward when approached by a
would-be user.

[0054] lllustrative embodiments, for example those
shown in FIGS. 25-28, have the lifting mechanism 104
under seat 114. This same lifting geometry can be used
to lift a seat/cushion with the lifting mechanism split into
two cooperative lifting parallelograms positioned on ei-
ther side or on both sides of the lifting chair, such as
shown for example in FIGS. 29-32. Lifting mechanism
104 incorporates a central spring 142, or a group of ad-
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jacent springs disposed between two parallelograms
124. While lifting mechanism 350 may include two
springs 362 on opposing sides of lifting mechanism 350,
each associated with a parallelogram 382, it may be con-
structed with a single spring 362 associated with a single
parallelogram 382.

[0055] Rear end blocks 422 of parallelogram 382 are
interconnected by a cross-tube orbar 426, such as shown
in FIGS. 35, 36. Flanges may be included to support the
rear cushion such as part 359 shown, for example, in
FIG. 35. It is noted that spring 362 may be of the same
type as spring 142.

[0056] The pivots of parallelogram 382 are designated
as 352, 354, 356, 358 with the main pivot referred to with
reference number 352, but it will be understood that the
configuration of the parallelogram links and adjustment
mechanism may vary from other lifting mechanism em-
bodiments disclosed herein.

[0057] In the lifting mechanism 350 embodiments,
base frame 406 includes the forward parallelogram end
blocks 408 on either side of the cushion when seat 410
is in a sitting mode. Mid-seat support section 120 is fixed
to a transverse connecting floor 412 of base frame 406.
Transverse connection floor 412 connects sidewall 414,
416 to base frame 406. Although cushions are refer-
enced, analogous lifting mechanisms having sitting and
standing modes can be constructed without cushions,
and instead provide any surface sufficient to support a
user in a reasonably comfortable manner. Itis also noted
that the cushions can be integral with lifting mechanism
support sections. By "integral” it is meant that the cush-
ions are affixed either permanently or removeably to seat
support section of the lifting mechanism.

[0058] Inintegral cushion versions of lifting mechanism
350 embodiments, mid-seat section 120 likewise serves
to fill in the fold cutaway adjacent to the interface of front
seat section 116 and rear seat section 118 in the seated
position. Unlike other disclosed versions wherein lifting
mechanism 350 is disposed under the middle of seat
114, and must raise mid-section 120 as the parallelo-
grams rise, lifting parallelograms 382 are in the clear on
either side and permit mid-seat section 120 to remain
fixed in position with respect to transverse connecting
floor 412. By "raising parallelogram 382" it is meant that
components of parallelogram 382 may rise up, but not
all portions will necessarily be raised. For example, in
FIG. 26, pivot 354 remains in place, and a portion of the
lowest link of parallelogram 382 may even extend below
its original position.

[0059] FIG. 29 depicts lifting mechanism 350 with links
of parallelogram 382 horizontal (such in an illustrative
seated position), and having an arcuate series of holes
424 to adjust the position of the spring termination 366.
The arc of holes 424 has a radius equal to the length
from the spring termination point to spring pivot 364 in
place of slot 368 when spring 142 is fully extended. Al-
though holes 424 form an arc, their centers can be used
to closely approximate points to define a ray defining a
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slot angle 368. As such, slotangle 368 is shown on FIGS.
29, 31, 32 for an approximate comparison to configura-
tions having an adjustment mechanism comprising a slot
368. "Slot angle" 396 is 150° in the illustrative embodi-
ment of FIG. 29. The length of lever arm 402 is illustrated
to be 2.27" and lifting angle 394 is 115°, which here ex-
tends between the lower parallelogram pivot 352 and the
second-to-farthest hole from the rear (the farthest hole
would provide additional lift). Slot angle 396 is the same
regardless in which hole lifting spring termination pivot
366 is located.

[0060] Because spring pivot 364 is at the center of the
arc of the arc of holes 424 only when spring 142 is fully
extended, adjustments to the effective lifting force by
changing the hole location of lifting spring termination
pivot 366, can only be made when spring 142 is fully
extended. This is illustrated by comparing FIG. 29 with
FIG. 30. In FIG. 29, lifting mechanism 350 is in its lowest
position and spring 142 is compressed. Spring pivot 364
is not at the center of the arc along which holes 424 are
disposed. Therefore, in the lowest mode, spring 142 can-
not be rotated any aligned with each of holes 424. FIG.
30 depicts lifting mechanism 350 at its highest position.
Spring 142 is fully extended, and spring pivot 364 is at
the center of the arc along which holes 424 are disposed.
In this configuration, spring 142 can be rotated about
spring pivot 364 and will align with any of holes 424, and
thus, lifting force adjustments can be made.

[0061] FIG. 30 depicts lifting mechanism 350 in an el-
evated position. Rear seat section 118 is retained in a
horizontal position by virtue of extension 359 remaining
horizontal. Extension 359 may also be design to maintain
a given or selected angle from the horizontal. Extension
359 operates in an analogous manner to extension 150.
As front seat section 116 and rear seat section 118 move
away from stationary mid-seat section 120, front seat
section 116 is free to drop downward to allow a user to
move into a standing position. Front seat section 116 and
rear seat section 118 may be connected by a hinge made
of rigid or soft materials or a combination of the two types
of materials. For example, a fabric such as cloth, leather
or vinyl can connect front section 116 and rear section
118 and allow front section 116 to drop downward while
remaining attached to rear section 118. In addition or
alternatively, a pivot such as pivot 122 shown in FIG. 5
may be used in an illustrative embodiment. It is noted
that for simplicity front seat section 116, rear seat section
118 and mid seat section 120 include any cushioned,
upholstered or base component, although those individ-
ual components may be also identified separately. Seat
114 includes front seat section 116, rear seat section 118
and mid-seat section 120.

[0062] Holes 424 may be incorporated on rear end
blocks 422 on either side of lifting mechanism 350. Al-
ternatively, holes 424 may be employed on one end block
422 and a slot and peg may be used on the opposite end
block 422. See FIG. 42 for an illustrative spring axle pin
432. Or, if only one parallelogram 382 lifting structure is
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employed then arcuate series of holes 424 is on the single
end block 422 used. The radius 428 of the arc of holes
424 in this embodiment extends from the spring (resilient
member) pivot 364 to lifting spring termination pivot 366
that is coincident with a selected hole 424. In an illustra-
tive embodiment, radius 428 equals the 267 mm (10.5
inches) pivot 364 center to pivot 366 center distance of
the fully extended spring 362 or springs when parallelo-
gram 382 is raised to its maximum height. An illustrative
radius range is 229 mmto 305 mm (9inches to 12inches).
[0063] The effective lifting force can be adjusted by
pulling a spring axle pin 432 out of selected hole 424 and
swinging spring 362up toward a more forward hole
(stronger) or down toward a more rearward hole (weaker)
to another hole 424. For a configuration with springs 362
on opposing sides of lifting mechanism 350, since the
spring on the opposite side still holds the seat/cushion
up to the same elevation, the holes 424 remain aligned
to permit insertion of spring axle pin 432 into any hole.
Then the opposite side spring axle pin 432 can be repo-
sitioned while the near one keeps the seat/cushion at
maximum height. This alternate double-sided adjustment
procedure provides a Vernier effect, since adjusting by
one hole on one side yields just half the change in lift as
repositioning both spring axle pins 432. This feature may
provide a convenient way to select a sufficiently fine ad-
justment over a broad range of lift settings.

[0064] FIG. 31 shows how the minimal lift position of
spring axle pin 432, i.e. the most rearward hole position,
affects lifting angle 394 versus the spring axis 148. At
the rearward most position spring 362 powers against a
relatively short 40 mm (1.56 inches) lever arm 402, thus
pushing at an inefficient lifting angle 394 of just 39 de-
grees to counter the deviation from iso-elasticity caused
by lowering the aspect-ratio of the lifting triangle. The
three sides of the "lifting triangle" include: 1) the length
of spring 362. i.e. the distance from lifting spring pivot
364 to lifting spring termination pivot 366, 2) the distance
from lifting spring termination pivot 366 to main pivot 352,
and 3) the distance from main pivot 352 to lifting pivot
364. This adjustment mechanism, yields a nearly 2:1 var-
iation in lifting power from the forward most hole 424 to
the rearward most hole 424.

[0065] Itis noted thatthe specifications provided, such
as for the lifting angles, slot angles and lever arm lengths,
are for illustrative embodiments only. These specifica-
tions may be varied, for example, to accommodate users
of different weights and abilities.

[0066] The effective lifting power can be selected to
allow an occupant to supplement their own abilities to
stand up from a sitting position in a chair having lifting
mechanism 350. For example, with an illustrative spring
force of 3200N at a 50 percent progression rate, this
range of adjustment should lift approximately half of the
weight of persons between 45 kg and 91 kg (100 Ibs. and
200 Ibs). and empower them to easily rise up from low
armchairs, or other apparatus or furniture containing lift-
ing mechanism 350. An illustrative spring force range is
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3000N to 3500N. An illustrative force progression range
from fully extended to fully compressed is 45% to 55%.
In an illustrative embodiment spring 362 has a stroke
range of 75mm to 85mm and an uncompressed length
in the range of 200mm to 275mm. Springs 362 may be
for example compression springs such as gas springs.
Other illustrative types of springs include tension springs
(which would need to be deployed oppositely on the par-
allelogram to provide comparable lifting force).

[0067] In this illustrative embodiment, appropriately
small-diameter gas-springs, for example in the range of
23mm diameter to 28mm diameter, may fit within narrow
parallelogram mechanisms on either side of the folding
cushion. When rear seat section 118 rises up, rear seat
section 118 can be attached at its rearward edge to a
loose envelope of cushion fabric (not shown), which
would also be attached to the lower edge of a seat back
so that the lifting mechanism is concealed and protected,
even in the raised state.

[0068] FIG. 32 shows how the minimal lift position of
the spring axle pin in the most rearward hole position
affects the lifting angle versus the spring axis, providing
a lifting angle 394 of 98 degrees and a "slot angle" 396
of 153 degrees.

[0069] FIG. 29 depicts an illustrative geometry of lifting
mechanism 350 in which lifting spring termination pivot
is in the forward most hole and the mechanism is in the
seated position, at the illustrative lever arm length 402
of 58 mm (2.27 inches).

[0070] As shown in FIG. 33, to control or assist in the
control of position of front seat section 116 of the rising
seat 410, a restraining panel 404 may be included. Re-
straining panel 404 may be attached between the forward
lower edge of front seat section 116 and a suitable point,
in this illustrative case the apex of mid-seat section 120,
so that restraining panel 404 keeps front seat section
sufficiently folded downward and out of the way of the
occupants knees throughout the upward and downward
excursion of seat 410. In an illustrative embodiment, re-
straining panel 404 is a non-stretch material, that may
be cloth or other flexible material.

[0071] lllustrative heights 392 of seat surfaces from
ground are depicted in FIGS. 25, 29 and 31, and include
337 mm, 148 mmand 463 mm (13.28 inches, 5.83 inches
and 18.24 inches), respectively. The 148 mm (5.83)
height depicted in FIG. 29 corresponds to the seated
height, whereas the height depicted in FIG. 31 corre-
sponds to an elevated height. As the thickness of cush-
ions can vary and the disclosed lifting mechanisms can
be configured to be utilized without cushions, the impor-
tant distance is the change in height of the sitting surface
from the lowest position to the highest lifted position. II-
lustrative vertical distance position changes from sitting
mode to standing mode are 203 mm to 406 mm, and 279
mm to 330 mm (8 inches to 16 inches, and 11 inches to
13 inches).

[0072] FIG. 33 shows restraining panel 404 extending
between points or edges "A" and "B". Points or edges
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"A" and "B" are selected so that restraining panel 404
performs arestraining function and may remain in tension
throughout the excursion of lifting mechanism 350 and
lies under the seat 410 in a seated position.

[0073] FIG. 34 shows a diagram of the position of re-
straining panel 404 when the seat is at its lowest position.
[0074] FIG. 35depicts anisometric view of lifting mech-
anism 350 and seat 410 in an elevated position. In this
illustrative embodiment, restraining panel 404 has at-
tachmentlengths along a lower forward edge of front seat
section 116 and along the peak of mid-seat section
("wedge") 120.

[0075] Opposing lifting parallelograms 382, having in-
cremental ‘hole’ adjustment mechanisms 430, allow
spring axle pins 432 to be removed from both sides and
the front seat section 116 and rear seat section118 to lie
flat or as flat as designed to, with the uncompressed
spring extending alongside the lowest hole, thus creating
a seat 410 that looks and "acts" like a conventional chair
cushion, ifand when desired. This configuration may also
be suitable for transporting and relocating the lifting
mechanism to a different chair or other apparatus.
[0076] In an illustrative embodiment, setup and resto-
ration to its lifting chair mode would only require lifting
the rear seat section 118 until one spring axle pin 432
can engage spring cap 434 through any hole 424, and
then alternately repositioning spring axle pins 432 from
one side to the other, for the desired amount of lift.
[0077] FIG. 36 depicts anisometric view of lifting mech-
anism 350 with seat 410 in a folded mode for additional
visualization of the apparatus. As noted above, bar 426
is shown that connects opposing lifting mechanisms 350.
Bar 426 can provide support to the apparatus and main-
tain the positions of opposing lifting mechanisms 350 with
respect to one another. If only one lifting mechanism 350
is presentinthe lifting apparatus, bar 426 may still provide
structural support and maintain the integrity of the relative
positions of frame components or other parts on oppos-
ing sides.

[0078] FIG. 37 depicts an illustrative embodiment of a
lifting mechanism 502 having a linearly adjustable spring
termination pivot 504. Spring termination pivot 504 is ad-
justable along slot 506. The slot angle may be increased
or decreased by a conventional lead screw, for example
one turned by a folding crank 508. FIG. 37 depicts an
embodiment with a linear slot 506. The slot may also be
arced with the remaining lifting mechanism components
suitably modified to allow spring termination pivot 504 to
be adjusted with the arced slot.

[0079] Lifting mechanism 502 includes an extension
524 to maintain the angle of rear seat section 118, sim-
ilarly to extensions 150, 359, 616.

[0080] FIGS.38and42areisometricviews ofthe lifting
mechanism 502 shown in FIG. 37, with a side of the rear
end block 522 rendered transparently. FIG. 39 further
depicts the spring termination adjustment mechanism
520 (alsoreferred to as "lifting strength adjustment mech-
anism"). FIG. 38 shows a lead screw 510 disposed be-
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tween two sides of end block 522. A traveling nut 512
can move along lead screw 510 to adjust the location of
spring termination pivot 504. Traveling nut 512 has inte-
graltransverse axles 514 on each side thatengage yokes
516 (tofacilitate installation). Spring termination pivot 504
is also engaged in yokes 516 or components attached
thereto. Keeper screws 518 capture integral transverse
axles 514. Folding crank 508, used to adjust the position
of traveling nut 512, is shown in a folded position.
[0081] Deploying and rotating crank 508 turns the at-
tached lead screw 510 causing traveling nut 512 and
captured spring termination pivot 504 to travel up or down
lead screw 510 between minimal and maximal lifting-
strength positions. Identical lifting strength adjustment
mechanisms 520 may be employed on either side of ap-
paratus. Each lifting strength adjustment mechanisms
520 may be separately adjusted for lift, which could ad-
vantageously be adjusted to approximately the positions
along their respective slots. This version may therefore
provide Vernier (continuous) rather than incremental ad-
justment.

[0082] Except forthe straightslot vs the arcuate series
of holes, the lifting geometry of those embodiments may
be the same or substantially the same. Incremental hole
adjustment mechanism 430 and linearly adjustable
spring termination pivot 504 may each be employed in
lifting mechanism 350. The lifting angles versus the
spring axes and the weak and strong lifting positions at
the rays defining the slot angles (which effectively adjust
the aspect ratio of the lifting triangle operating within the
parallelogram linkages), may be functionally identical.
[0083] Alternate lifting geometries may be used for the
lifting mechanism. The optimum lifting-angle 394 versus
spring axis 148, and slot angle 396 defined above can
also be effectively implemented to apply force between
various other links and elements inside and outside of
lifting parallelograms 124, 382. Lifting mechanisms 104,
350 and 502 apply the lifting force between rear end
blocks 170, 422 (or inside extensions of the rear end
blocks) and opposing lower parallelogram links.

[0084] However, lifting mechanism 602, illustrated in
FIGS. 40, 41, has an alternate lifting geometry that op-
erates according to the same principles as those de-
scribed above. The spring exerts force between the base
and the rising lower links. FIG. 40 is an isometric view of
lifting mechanism 602 without seat cushions attached,
except for a support wedge (mid-seat cushion) 120
shown on stationary frame base 610. FIG. 41 is a side
view of lifting mechanism 602, depicted with seat cush-
ions 116 and 118 attached. FIGS. 40, 41 depict parallel-
ogram 604 with adjustment mechanism 606. Adjustment
mechanism 606 is positioned at an end of link 608 of
parallelogram 604 that remains connected to stationary
frame base 610 as lifting mechanism is raised. The angle
of extension 616 to the horizontal or at the horizontal is
maintained as lifting mechanism 602 is raised or lowered.
[0085] Adjusting pivot pin 612 is inserted in the lowest
of holes 614-yielding the shortest possible lever arms for
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this illustrative version (and thus the lowest aspect-ratio
lifting triangles), on opposing lifing mechanisms 602.
Other particulars of this lifing geometry are the same as
the illustrative embodiments described above.

[0086] Most or all of the disclosed lifting mechanisms
are more easily adjusted when the gas spring(s) are fully
extended. The unique geometry provides adequate per-
formance as the spring end swings along an optimal and
continuous arc of holes for incremental lift adjustment,
or along a continuous adjustment mechanism.

[0087] The effect of the structure as described may be
achieved in embodiments that follow the same design as
the illustrative embodiments but are rotated, for example
such that spring 142 or 362 projects toward the rear of
lifting chair 100 or lifting mechanism 104, 350 or 602.
See for example FIGS. 40 and 41.

[0088] The disclosed lifting mechanisms 104, 350, 602
and their reversed configurations such as noted in the
previous paragraph, may be used as a lifting device for
apparatuses other than the illustrative chair shown, for
example, wheel chairs or elevating lifting chairs, such as
is the subject of U.S. Patent Application 62/649,746, filed
March 29, 2018, titled Elevating Walker Chair, Lifting
Mechanism and Seat. It also may be employed in chairs
that are incorporated into other systems, such as vehicles
or machines.

[0089] The figures show parallelograms 124, 382, 604
with four links, but an analogous lifting parallelogram may
be constructed with fewer links or links of different
shapes.

[0090] FIGS. 43-56 depict an illustrative elevating
walker chair 700, into which any of the lifting mechanisms
disclosed here can be incorporated. Elevating walker
chair 700 has a sitting mode in which the seat or saddle
718 is in a lowered position, and a standing or walking
mode in which seat 718 is raised to allow an occupant
to walk while being supported by the elevating walker
chair.

[0091] FIGS. 43-56 depict a lifting mechanism having
springs on opposing right/left sides of elevating walker
chair 700, similar to lifting mechanism 350. Other lifting
mechanisms, such as dual-spring lifting mechanism 602,
or single spring lifting mechanism 104, can also be in-
corporated into an elevating lifting chair.

[0092] As can be most clearly seen in FIGS. 49C and
50C, lifting mechanism 736 comprises a parallelogram
structure 738 comprising link 759, which is parallel to link
756. End block 734 and components of frame 702 for the
other "links" of parallelogram 738. Parallelogram links
756, 759 pivot at pivots 745, 746 on end block 734. Par-
allelogram links 756, 759 further pivot at pivots 747, 749
on frame 702. Although the term "parallelogram" is used
for structure 738, it is noted that links 756, 759 need not
be straight and entirely parallel, however straight lines
connecting pivots 745, 746, 747, 749 form a parallelo-
gram.

[0093] FIG. 43 is a front isometric view of elevating
lifting chair 700 in a lower, sitting mode. Elevating lifting
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chair 700 has a frame 702 to which various components
are attached, either directly or indirectly, or integral with.
In the illustrative embodiment of FIG. 43, frame 702 com-
prises lower frame components 704 to which wheels 706
are attached. Frame 702 includes back components 708
that are attached to and extend upward from lower frame
components 704. Armrests 710 are attached to back
components 708. Optional footrests 788 are attached to
frame 702 at footrest pivots 790. Footrests 788 may have
two or more standard positions, for example, folded in
as depicted in FIGS. 43-46 and pivoted ninety degrees
to accommodate a user’s feet while sitting. A footrest
rotation mechanism to limit rotation of footrests 788 at
pivot 790 may be employed, such as a rotational limit
stop at the two positions noted. Other footrest rotation
mechanisms that provide additional selection of positions
may be included.

[0094] Wheels 706 may be incorporated into elevating
lifting chair 700 via dual-state casters, such as described
in International Patent Application PCT/US2017/060163,
filed November 7, 2017.

[0095] Frame 702 has a maximum height adjustment
mechanism 712. In the illustrative embodiment depicted
in FIG. 43, maximum height adjustment mechanism 712
includes a height adjustment bar 714 having a series of
height adjustment holes 716 for selecting the height of
seat 718. A maximum height adjustment pin 720 can be
inserted into a hole in the series of height adjustment
holes 716 to lock in a desired height. The maximum
height adjustment mechanism 712 and procedure will be
described in more detail below. Maximum height adjust-
ment mechanism 712 may provide both support and
height adjustment functionality.

[0096] As seenin FIGS. 43 and 48, height adjustment
bar 714 is slidably disposed within a height adjustment
sleeve 754. Height adjustment sleeve 754 is attached to
a parallelogram structure 738 at link 756. Therefore, as
the angles of parallelogram 738 change to raise or lower
elevating lifting chair 700, height adjustment sleeve 754
moves up and down height adjustment bar 714. Height
adjustment pin 720 limits the excursion of height adjust-
ment sleeve 754 along height adjustment bar 714 as el-
evating lifting chair 700 is raised. As can be seenin FIG.
48, height adjustment sleeve 754 can rise to the highest
possible position on height adjustment bar 714 when el-
evating lifting chair 700 is at its highest possible height,
if height adjustment pin 720 is in the highest hole of height
adjustment holes 716, or if height adjustment pin 720 is
not inserted into a hole. By inserting height adjustment
pin 720 into a lower hole, elevating lifting chair 700 is
limited to a lower maximum height.

[0097] Sleeve 754 may have internal wheels to facili-
tate sliding along height adjustment bar 714. Other
means for improving sliding may be used alone or in con-
junction with the wheels, for example materials such as
Teflon®, ball bearings, or other conventional mecha-
nisms.

[0098] In addition to setting a maximum height by in-
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sertion of height adjustment pin 720, the height of seat
718 may be set at particular intermediary heights within
the lowest to maximum height range. An intermediary
height adjustment mechanism 760 may be employed to
set height adjustment sleeve 754 at an intermediary lo-
cation along height adjustment bar 714. For example,
height adjustment sleeve 754 may also be associated
with a component to fix it along height adjustment bar
714, such as a spring-loaded or non-spring-loaded pin
that can be withdrawn from a hole among height adjust-
mentholes 716 and reinserted into a different hole. Other
forms of intermediary height adjustment mechanism 760
may be employed. Generally, intermediary height adjust-
ment mechanism 760 provides a means to temporarily
fix the level of height adjustment sleeve 754 along height
adjustment bar 714.

[0099] FIGS. 58A-B and 59A-B depict an illustrative
intermediary height adjustment mechanism 760. FIG.
58A depicts an elevating walker chair 700 with interme-
diary height adjustment 760 and seat 718 in its lowest
position. FIG. 58B is a close up of detail K from FIG. 58A
prior to selecting a height of seat 718. FIG. 59A depicts
an elevating walker chair 700 with intermediary height
adjustment 760 with seat 718 fixed at a selected height.
FIG. 58B is a close up of detail K from FIG. 58A showing
intermediary height adjustment 760 engaged to fix the
height of seat 718. Intermediary height adjustment mech-
anism 760 includes intermediary height adjustment pin
770, which can be inserted into a sleeve hole 772 in
sleeve 754. Sleeve 754 can be moved along height ad-
justment bar 714 until sleeve hole 772 is aligned with a
selected hole among height adjustment holes 716 in
height adjustment bar 714. Intermediary height adjust-
ment pin can then be inserted through sleeve hole 772
and into the selected hole among height adjustment
holes 716 to fix the height of seat 718. Other conventional
means for adjustably fixing parallelogram link 756 along
height adjustment bar 714 can be used as an intermedi-
ary height adjustment mechanism.

[0100] FIGS. 64A-B depict height adjustment sleeve
754 attached to end block 734 instead of being attached
to parallelogram structure 738 atlink 756, such as shown
in FIG. 56. Height adjustment sleeve 754 can be attached
to various components of parallelogram structure 738.
By registering height adjustment sleeve 754 to the lifting
mechanism, the height of seat 718 can be controlled.
[0101] Although we refer to a height adjustment
"sleeve," other configurations can be used that allow an
adjustment component to move up and down along
height adjustment bar 714, either slidably or otherwise.
The sleeve" need not entirely encircle height adjustment
bar 714. Intermediary height adjustment mechanism 760
may be configured to concurrently adjust right/left inter-
mediary height mechanisms. For example, a concurrent
intermediary height adjustment component may com-
prise a cable to coordinate right/left adjustments.
[0102] Itis noted that the "height adjustment” is differ-
ent than the adjustment provided by the lifting mecha-
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nism 736 that will be described below. The maximum
height adjustment provides a maximum height that de-
fines the extent of the excursion generated by the lifting
mechanism from a sitting mode to a standing mode.
[0103] FIG. 44 is a rear isometric view of elevating
walker chair 700. Incorporated into the illustrative em-
bodiment of FIG. 43 is a folding mechanism 722, de-
scribed in more detail below with respect to FIGS. 60-63.
[0104] FIG. 45 depicts an isometric view of elevating
walker chair 700 in an elevated, or standing position. In
the elevated position a user may be supported by
seat/saddle 718 while using leg strength and motion to
ambulate. Standing arm supports 732 are provided that
may accommodate a user in a comfortable and support-
ive manner when elevating lifting chair is in a raised po-
sition. Support arms 732 are attached to end blocks 734
of a lifting mechanism 736 so elevate when seat 718 is
raised by lifting mechanism 736. Support arms 732 may
be configured to extend upon elevating lifting chair 700
being raised, or may be incorporated into elevating lifting
chair 700 to be manually deployed.

[0105] FIGS. 57A-C depict an illustrative arm support
adjustment mechanism 768. FIG. 57A is a side view of
illustrative elevating walker chair 700 having a support
arm adjustment mechanism 768. FIG. 57B is a detail of
section O of FIG. 57A. FIG.57C is a cross-section of arm
support adjustment mechanism 768 taken through line
P-P of FIG. 57B. Standing arm support 732 is pivotally
attached to end block 734 at arm support pivot 762. Arm
support adjustment mechanism 768 locks standing arm
support 732 into a selected position. Arm support adjust-
ment mechanism 768 includes standing arm support ad-
justment pin 764, which can be positioned in and with-
drawn from standing arm support adjustment pin recess
766. Arm support adjustment pin 764 may be spring load-
ed. When arm support pin 764 is withdrawn from are
support pin recess 766, standing arm support 732 may
be rotated about arm support pivot 762. When arm sup-
port pin 764 is inserted into arm support pin recess 766,
standing arm support 732 is locked into rotational posi-
tion. When arm support pin 764 is withdrawn from arm
support pin recess 766, standing arm support 732 may
be rotated about arm support pivot 762. Standing arm
support adjustments mechanisms 768 may be included
on both right and left standing arm supports 732. Other
conventional means for adjusting, locking and unlocking
the angular position of standing arm supports 732 may
be used as standing arm support adjustment mecha-
nisms.

[0106] Lifting mechanism 736 has a parallelogram
structure 738 with a spring 740, such as shown in FIG.
49C. Spring 740, together with parts of parallelogram
structure 738 form a lifting triangle. The lifting triangle
consists of a first side defined by the length of spring 740
from a spring pivot 742 to a spring termination point 744,
a second side is defined by a line from spring pivot 742
to main pivot 746, and a third side from main pivot 746
to spring termination point 744. The location of spring
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termination pivot 744 can be adjusted along a series of
spring termination holes 748 to change the effective lifting
force. Adjusting the location of spring termination pivot
744 shortens or lengthens the third side of the lifting tri-
angle, i.e. the distance 750 from main pivot 746 to spring
termination point 744, or as referred to on occasion here-
in, the "lever arm." The effective lifting force increases
as the length of lever arm 750 increases. The lifting force
can be adjusted according to the weight of the occupant.
[0107] FIG. 46 depicts an isometric rear view of ele-
vating walker chair 700 in a raised position.

[0108] FIG. 65 depicts an isometric view of a portion
of an elevating walker chair having a seat 718 attached
to a single central lifting mechanism 736. Seat 718 and
lifting mechanism 736 may be attached to a frame anal-
ogous to frame 702. Seat 718 with central lifting mech-
anism 736 as shown in FIG. 65 may also be used in other
apparatuses. Although seat 718 is depicted as a saddle,
which is advantageous for an elevating walker chair, seat
718 may have other configurations compatible with the
type of seating apparatus in which it is incorporated.
[0109] FIGS. 47A,B through FIGS. 52A-52B show an
illustrative lifting adjustment procedure. Steps are per-
formed on one side of elevating lifting chair 700 and then
on the opposing side of elevating lifting chair 700, if op-
posing lifting mechanisms and adjustment mechanisms
are present.

[0110] FIGS. 47A,B show a first step of the lifting force
adjustment procedure. FIG. 47A is a frontisometric view
of elevating walker chair 700 in a raised position. FIG.
47B is an enlargement of detail A showing parts of a lifting
adjustment mechanism 758, which is part of lifting mech-
anism 736. Lifting adjustment mechanism 758 includes
a lifting adjustment pin 752 and a series of spring termi-
nation holes 748 disposed in end block 734. Lifting ad-
justment pin 752 is first removed from a hole in spring
termination holes 748. This allows elevating lifting chair
700 to rise to its maximum height position as shown in
FIG. 48, reducing or eliminating force exerted by spring
740 since it is at maximum extension. It also positions
spring termination holes 748 in an arc with spring pivot
742 at its center so spring 740 can be pivoted into any
one of spring termination holes 748. This is illustrated by
comparing FIGS. 43 and 45. In FIG. 43, elevating walker
chair 700 is in its lowest, sitting position and spring 740
is compressed. Spring pivot 742 is not at the center of
the arc along which spring termination holes 748 are dis-
posed. Therefore, in the sitting mode, spring 740 cannot
be rotated any aligned with each of spring termination
holes 748. FIG. 45 depicts elevating walker chair 700 at
its highest, standing position. Spring 740 is fully extend-
ed, and spring pivot 742 is at the center of the arc along
which spring termination holes 748 are disposed. In this
configuration, spring 740 can be rotated about spring piv-
ot 742 and will align with any of spring termination holes
748, and thus, lifting adjustments can be made.

[0111] Recallthatthe "maximum height position" is de-
termined by the setting of maximum height adjustment
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mechanism 712. The lifting force adjustment mechanism
758 on the other hand sets the force with which the ele-
vating walker chair seat 718 will rise and descend.
[0112] FIGS. 49A-C show the next step of the lifting
force adjustment procedure. FIG. 49B depicts a side
cross-sectional view of elevating lifting chair 700 taken
through line B-B of FIG. 49A, which cuts through spring
740. FIG. C is an enlargement of detail C of FIG. 49B.
FIG. 49C shows spring termination pivot 744 in a hole of
spring termination holes 748 that creates the shortest
lever arm 750 for this embodiment.

[0113] FIGS. 50A,B,C are analogous to FIGS. 49A-C
but are taken through the cross-section D-D shown in
FIG. 50a. Cross-section D-D provides a side view of
spring 740 and lifting adjustment pin 752.

[0114] FIGS. 51A,B depict the next lifting force adjust-
ment step. FIG. 51B is an enlargement of detail F of FIG.
51A. Lifting adjustment pin 752 is removed from a hole
in the series of spring termination holes 748. This allows
spring 740 to freely rotate about spring pivot 742 into any
of the other spring termination holes 748 to adjust the
lifting force.

[0115] FIGS. 52A,B depicts the next step of the lifting
force adjustment procedure. FIG. 52B is an enlargement
of detail G of FIG. 52A. Spring 740 has been rotated
about spring pivot 742 so the end of spring 740 can be
situated to form spring termination pivot 744 at a different
hole in the series of spring termination holes 748. Lifting
adjustment pin 752 is inserted in a hole to create spring
termination pivot 744. This adjustment enlarges lever
arm 750 as compared to the length of lever arm 750
shown in FIG. 49C, for example. In other words, the dis-
tance between spring termination pivot 744 and main piv-
ot 756 is increased, and thus, the effective lifting force is
also increased.

[0116] FIGS. 53A,B through FIGS. 56 depict a height
adjustment procedure. FIG. 53B is an enlargement of
detail H of FIG. 53A. FIGS. 53A,B depict an initial con-
figuration of elevating lifting chair 700 in which elevating
lifting chair 700 is positioned at its lowest height and
height adjustment pin 720 is in the highest hole of height
adjustment holes 716 on height adjustment bar 714.
[0117] FIGS. 53A,B depict elevating lifting chair 700 in
its lowest position with height adjustment pin 720 in the
highest position. FIGS. 54A,B depict the first height ad-
justment step to change the maximum height that ele-
vating lifting chair 700 can achieve for this illustrative em-
bodiment. FIG. 54B is an enlargement of detail H of FIG.
54A. Height adjustment pin 720 is shown as removed
from a hole of height adjustment holes 716 in which it
had been inserted.

[0118] FIGS. 55A,B depict the next height adjustment
step for this illustrative embodiment. FIG. 55B is an en-
largement of detail J of FIG. 55A. Height adjustment pin
720 is reinserted into a lower hole of height adjustment
holes 716. This sets the maximum height of elevating
lifting chair 700 at a lower level because the excursion
of height adjustment sleeve 754 along parallelogram link



27

756 is limited by height adjustment pin 720.

[0119] FIG. 56 is a side view of elevating walker chair
700 showing height adjustment pin 720 blocking height
adjustment sleeve 754 from rising completely along
height adjustment bar 714. This acts against the lifting
force of spring 740 to limit elevating walker chair 700 from
attaining it full height.

[0120] It is noted that with lifting adjustment mecha-
nisms 758 and height adjustment mechanisms 712, 760
on both sides of elevating walker chair 700, the adjust-
ments described herein may need to be implemented on
both sides. In further embodiments, an adjustment mech-
anism may only be present on one side, provided that
the elevating walker chair and adjustment mechanism
components are durable enough to allow for single-sided
mechanisms.

[0121] TurningtoFIGS. 60-63, folding mechanism 722
is shown, which is optionally included in elevating walker
chair 700. FIG. 60 is an isometric rear view of folding
elevating walker chair 700. FIG. 61 depicts a front view
of elevating walker chair 700 partially folded. FIG. 62 is
a rear isometric view of elevating walker chair 700 in a
folded position. FIG. 63 is a front view of elevating walker
chair 700 in a folded mode.

[0122] Folding mechanism 722 includes a pair of lower
cross bars 724 and a pair of upper cross bars 726, each
connected to, and foldable with respect to, central upright
component 728. A locking mechanism 730 is provided
to lock the elevating lifting chair 700 structure in an open
position for use and unlock it for folding. Locking mech-
anism 730 may also lock elevating walker chairin afolded
position. Seat 718 may also be foldable upward, either
manually or automatically upon folding of lower cross
bars 724 and upper cross bars 726 toward central upright
728.

[0123] In the illustrative folding mechanism 722, ele-
vating walker chair 700 is in a sitting mode when folded,
such as the mode shown in FIG. 44. In additional em-
bodiments, elevating walker chair 700 can be in a stand-
ing mode when folded. Locking can be initiated by pulling
upward on locking mechanism 730. Seat 718 can be fold-
ed by lifting a side of the seat upward or, if present, a
handle 784 on seat 718. Tie rod linkages 786 are con-
nected to seat 718 at one end and to frame 702, or a
component attached to 702 to maintain connection of
seat 718 to the apparatus, while allowing it to be folded
to accommodate the left and right sides of elevating walk-
er chair 700 coming toward one another for folding. Tie
rods 786 may be slidably attached to seat 718 and/or
frame 702.

[0124] Slots 774 in upper cross bars 726 slidably ac-
commodate extension pins 776 of bars 778. Guide bars
778 are pivotally fixed to central upright component 728
at central upright pivots 780, which are shown in FIG. 61.
Central pivots 780 may be slidably fixed to central upright
component 728 in slots 782. As extension pins 776 move
along slots 782, upper cross bars 726, lower cross bars
724 and guide bars 778 pivot and move toward central
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upright component 728, and cause back components
708 of frame 702 to move toward one another. Seat 718
is folded upward or downward by approximately 90 de-
grees to accommodate lower frame components 704,
armrests 710 and other components of elevating walker
chair to collapse toward central upright components 728
in a folding manner.

[0125] Other conventional folding mechanisms 722
and locking mechanisms 730 may be incorporated into
elevating walker chair 700.

[0126] FIGS. 64A-C depicts a further embodiment of
an elevating walker chair 800. FIG. 64A depicts an iso-
metric view of elevating walker chair 800 in a sitting mode.
FIG. 64B depicts elevating walker chair in a standing
mode. FIG. 64C depicts elevating walker chair 800 in an
optional folded mode. Elevating walker chair 800 has a
single central lifting mechanism 802, with a similar par-
allelogram and spring configuration as lifing mecha-
nisms 350. Elevating walker chair 800 may include var-
ious mechanism described with respect to elevating
walker chair 700, for example, intermediary height ad-
justment mechanism, maximum height adjustment
mechanism, locking mechanism, lifting force adjustment
mechanisms other than the arcuate hole configuration
and standing arm support adjustment mechanism.

Claims

1. An adjustable lifting mechanism (104, 350) for use
as or with a seating apparatus, comprising:

a base (110);

a parallelogram frame (124 ) having four pivotally
connected links (126, 128, 130, 132), the paral-
lelogram connected at one of the four pivots
(134, 136, 138, 140) to the base;

a spring (142) pivotably extending from a first
link of the parallelogram to an adjustable termi-
nation point on a second link of the parallelo-
gram to form alifting triangle, wherein the spring
termination point is displaced from a main pivot
(352) of the parallelogram;

an extension (150) in fixed relation to one of the
four parallelogram links, configured to maintain
its angle with respect to horizontal when angles
of the parallelogram are varied upon raising or
lowering the lifting mechanism between a sitting
mode and a standing mode;

a lifting power adjustment mechanism config-
ured to adjust the position of the spring termina-
tion point with respect to the main pivot,
wherein the extension (150) forms a rear seat
section (118) having a rear edge and a front
edge;

the adjustable lifting mechanism (104, 350) fur-
ther comprising a front seat section (116) having
arear edge and a front edge, wherein the front
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seat section (116) pivotally attached to the rear
seat section (118) at the front seat rear edge
and the rear seat front edge configured to permit
the front seat section (116) to drop downward in
the standing mode and return to the sitting
mode, and whereby the adjustable lifthg mech-
anism is characterised by a mid-seat section
(120) complementary in shape to a space cre-
ated between the front seat section (116) and
rear seat section (118) in a sitting mode, the mid
seat section (120) configured to occupy the
space in the sitting mode and to vacate the
space upon transitioning to the standing mode
to allow folding of the front seat section (116)
downward.

2. Thelifting mechanism (104, 350) of claim 1 wherein

the adjustment mechanism comprises:

an arc of holes (424) into which a first spring end
can be selectively aligned with and fixed to; and
the center of the arc ata second end of the spring
when the spring is fully extended, preferably,
wherein a seat (114) comprises the lifing mech-
anism.

The lifting mechanism (104, 350) of claim 1, wherein
the adjustment mechanism comprises a pin connect-
ed to the spring and a series of holes into which the
pin can be selectively positioned,

preferably, wherein the series of holes form an arc
and the radius of the arc is the length from a spring
pivot on one of the four parallelogram links to the
holes when the spring is fully extended.

The lifting mechanism of claim 1,

wherein the adjustment mechanism comprises a pin
connected to the spring and a slot into which the pin
can be selectively positioned.

The lifting mechanism of one of claims 1 to 4,

(i) wherein the mid-seat section is positioned on
the base and remains in its place on the base in
the sitting and standing modes; or

(ii) wherein the mid-seat section is attached to
and moves with one of the four parallelogram
links and thereby moves into place upon achiev-
ing the sitting mode.

The lifting mechanism of one of claims 1 to 5 config-
ured so the spring is compressed by weight of an
occupant and expanded upon the user shifting
weight to the user’s legs; and/or

configured so that at any lifting power adjust-
ment maximum height of the rear seat section
is consistent; and/or
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configured so the extension moves forward up-
on elevation of the parallelogram and dropping
of the front seat section, thereby causing a us-
er's center of balance to move toward being
above the user’s feet.

The lifting mechanism of one of claims 1 to 6 having
a lifting force between 50%-95% of a user’s weight.

The lifting mechanism of one of claims 1 to 7, wherein
the vertical displacement from the

sitting mode to the standing mode is in a range
of 203 mm to 406 mm (8 inches to 16 inches);
and/or

wherein the rear seat section and the front seat
section have integral cushions.

The lifting mechanism of one of claims 1 to 8 further
comprising a restraining panel having

a first edge attached to the front seat section and a
second edge attached to the mid-seat section.

A chair comprising the lifting mechanism of one of
claims 1to 9.

An elevating lifting chair comprising the adjustable
lifting mechanism of claim 1.

The elevating lifting chair of claim 11 further com-
prising a maximum height adjustment mechanism,
preferably, wherein the maximum height adjustment
mechanism comprises:

a height adjustment bar having a plurality of
holes along at least part of its length; and

a pin configured to be inserted into a hole of the
plurality of holes.

The elevating lifting chair of claim 11 or 12 further
comprising a folding mechanism, and/or

an intermediary height adjustment mechanism, pref-
erably, wherein the intermediary height adjustment
comprises:

a height adjustment bar having a plurality of
holes along at least part of its length; and

a sleeve slidably attached to the height adjust-
ment bar and registered to the parallelogram
frame; and

a pin configured to be inserted through a hole in
the sleeve and into a hole of the plurality of holes.

The elevating lifting chair of one of claims 11 to 13
further comprising a support arm adjustment mech-
anism.
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Patentanspriiche

Ein verstellbarer Hebemechanismus (104, 350) zur
Verwendung als oder mit einer Sitzvorrichtung, um-
fassend:

eine Basis (110);

einen Parallelogrammrahmen (124) mit vier
schwenkbar verbundenen Gliedern (126, 128,
130, 132), wobei das Parallelogramm an einem
der vier Drehpunkte (134, 136, 138, 140) mitder
Basis verbunden ist;

eine Feder (142), die sich schwenkbar von ei-
nem ersten Glied des Parallelogramms zu ei-
nem einstellbaren Endpunkt an einem zweiten
Glied des Parallelogramms erstreckt, um ein
Hebedreieck zu bilden, wobei der Federend-
punkt gegeniiber einem Hauptdrehpunkt (352)
des Parallelogramms versetzt ist;

eine Verlangerung (150) in fester Beziehung zu
einem der vier Parallelogrammglieder, die so
konfiguriert ist, dass sie ihren Winkel in Bezug
auf die Horizontale beibehalt, wenn die Winkel
des Parallelogramms beim Anheben oder Ab-
senken des Hebemechanismus zwischen ei-
nem Sitzmodus und einem Stehmodus veran-
dert werden;

einen Mechanismus zur Einstellung der Hub-
kraft, der so konfiguriert ist, dass er die Position
des Federendpunkts in Bezug auf den Haupt-
drehpunkt einstellt,

wobei die Verlangerung (150) einen hinteren
Sitzabschnitt (118) mit einer Hinterkante und ei-
ner Vorderkante bildet;

der verstellbare Hebemechanismus (104, 350)
ferner einen vorderen Sitzabschnitt (116) mit ei-
ner Hinterkante und einer Vorderkante umfasst,
wobei der vordere Sitzabschnitt (116) schwenk-
bar an dem hinteren Sitzabschnitt (118) an der
hinteren Vorderkante des vorderen Sitzes und
der vorderen Vorderkante des hinteren Sitzes
befestigt ist, die so konfiguriert sind, dass sie es
dem vorderen Sitzabschnitt (116) ermdglichen,
in dem stehenden Modus nach unten zu fallen
und in den sitzenden Modus zurlickzukehren,
und wobei der verstellbare Hebemechanismus
gekennzeichnet ist durch

einen Mittelsitzabschnitt (120), der in seiner
Form komplementar zu einem Raum ist, der zwi-
schen dem vorderen Sitzabschnitt (116) und
dem hinteren Sitzabschnitt (118) in einem Sitz-
modus erzeugt wird, wobei der Mittelsitzab-
schnitt (120) so konfiguriert ist, dass er den
Raum im Sitzmodus einnimmt und den Raum
beim Ubergang in den Stehmodus freigibt, um
das Herunterklappen des vorderen Sitzab-
schnitts (116) zu ermdglichen.
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2. Der Hebemechanismus (104, 350) nach Anspruch

1, wobei der Einstellmechanismus Folgendes um-
fasst:

einen Bogen von Lochern (424), in denen ein
erstes Federende selektiv ausgerichtet und be-
festigt werden kann; und

den Mittelpunkt des Bogens an einem zweiten
EndederFeder, wenndie Feder vollstandig aus-
gefahren ist,

vorzugsweise, wobei ein Sitz (114) den Hebe-
mechanismus umfasst.

Der Hebemechanismus (104, 350) nach Anspruch
1, wobei der Einstellmechanismus einen mit der Fe-
der verbundenen Stift und eine Reihe von Lochern
umfasst, in die der Stift selektiv positioniert werden
kann,

vorzugsweise, wobei die Reihe von Lochern einen
Bogen bildet und der Radius des Bogens die Lange
von einem Federzapfen an einem der vier Paralle-
logrammglieder zu den Ldchern ist, wenn die Feder
vollstandig ausgefahren ist.

Der Hebemechanismus nach Anspruch 1, wobei der
Einstellmechanismus einen mit der Feder verbun-
denen Stift und einen Schlitz umfasst, in den der Stift
selektiv positioniert werden kann.

Der Hebemechanismus nach einem der Anspriiche
1 bis 4,

(i) wobei der Mittelsitzabschnitt auf der Basis po-
sitioniert ist und im Sitz- und Stehmodus an sei-
nem Platz auf der Basis bleibt; oder

(ii) wobei der Mittelsitzabschnitt an einem der
vier Parallelogrammglieder befestigtist und sich
mit diesem bewegt und dadurch beim Erreichen
des Sitzmodus an seinen Platz bewegt wird.

Der Hebemechanismus nach einem der Anspriiche
1 bis 5, der so konfiguriert ist, dass die Feder durch
das Gewicht eines Insassen zusammengedriickt
wird und sich ausdehnt, wenn der Benutzer sein Ge-
wicht auf seine Beine verlagert; und/oder

so konfiguriert, dass bei jeder Einstellung der
Hubkraft die maximale Héhe des hinteren Sitz-
abschnitts konstant ist; und/oder

so konfiguriert, dass sich die Verlangerung beim
Anheben des Parallelogramms und beim Ab-
senken des vorderen Sitzabschnitts nach vorne
bewegt, wodurch sich der Schwerpunkt des Be-
nutzers in Richtung uber die Fiie des Benut-
zers bewegt.

Der Hebemechanismus nach einem der Anspriiche
1 bis 6 mit einer Hebekraft zwischen 50 % und 95 %
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des Gewichts des Benutzers.

Der Hebemechanismus nach einem der Anspriiche
1 bis 7, wobei die vertikale Verschiebung vom sit-
zenden Modus zum stehenden Modus in einem Be-
reich von 203 mm bis 406 mm (8 Zoll bis 16 Zoll)
liegt; und/oder wobei der hintere Sitzabschnitt und
der vordere Sitzabschnitt integrierte Kissen aufwei-
sen.

Der Hebemechanismus nach einem der Anspriiche
1 bis 8 umfasst ferner eine Riickhalteplatte mit einer
ersten Kante, die an dem vorderen Sitzabschnitt be-
festigtist, und einer zweiten Kante, die an dem Mittel-
sitzabschnitt befestigt ist.

Ein Stuhl mit dem Hebemechanismus nach einem
der Anspriiche 1 bis 9.

Ein Hebestuhl mit dem verstellbaren Hebemecha-
nismus nach Anspruch 1.

Der Hebestuhl nach Anspruch 11 umfasst ferner ei-
nen Mechanismus zur Einstellung der maximalen
Hohe,

vorzugsweise, wobei der Mechanismus zur Einstel-
lung der maximalen Héhe umfasst:

eine Hoheneinstellstange mit einer Vielzahl von
Léchern entlang mindestens eines Teils ihrer
Lange; und

einen Stift, der so konfiguriert ist, dass er in ein
Loch der Vielzahl von Lochern eingeflihrt wer-
den kann.

Der Hebestuhl nach Anspruch 11 oder 12 umfasst
ferner einen Klappmechanismus und/oder

einen Mechanismus zur Zwischenhdheneinstellung,
vorzugsweise, wobeidie Zwischenhdheneinstellung
umfasst:

eine Hoheneinstellstange mit einer Vielzahl von
Léchern entlang mindestens eines Teils ihrer
Lange; und

eine Hulse, die verschiebbar an der Hohenein-
stellstange angebracht und auf den Parallelo-
grammrahmen ausgerichtet ist; und

einen Stift, der so konfiguriert ist, dass er durch
einLochinderHilse undinein Loch der Vielzahl
von Loéchern eingefiihrt werden kann.

Der Hebestuhl nach einem der Anspriiche 11 bis 13
ferner aufweisend einen Stitzarm-Einstellmecha-
nismus.
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Revendications

Mécanisme relevable (104, 350) ajustable destiné a
une utilisation comme ou avec un dispositif d’assise,
comprenant :

une base (110) ;

un cadre en parallélogramme (124) ayant quatre
bras (126, 128, 130, 132) raccordés de maniere
a pouvoir pivoter, le parallélogramme raccordé
au niveau des quatre pivots (134, 136, 138, 140)
alabase ;

unressort (142) s’étendant de maniére a pouvoir
pivoter depuis un premier bras du parallélo-
gramme jusqu’a un point de terminaison ajusta-
ble surun second bras du parallélogramme pour
former un triangle de levage, le point de termi-
naison du ressort étant déplacé depuis un pivot
principal (352) du parallélogramme ;

une extension (150) en relation fixe a l'un des
quatre bras de parallélogramme, configurée
pour maintenir son angle par rapport a I’horizon-
tal lorsque les angles du parallélogramme va-
rient lors du levage ou de I'abaissement du mé-
canisme relevable entre un mode d’assise et un
mode debout ;

un mécanisme d’ajustement de la puissance de
levage configuré pour ajusterla position du point
de terminaison du ressort par rapport au pivot
principal,

I'extension (150) formant une section d’assise
arriere (118) ayant un bord arriére et un bord
avant ;

le mécanisme relevable (104, 350) ajustable
comprenant en outre une section d’assise avant
(116) ayant un bord arriére et un bord avant, la
section d’assise avant (116) fixée de maniere a
pouvoir pivoter a la section d’assise arriere (118)
au niveau du bord arriére de siege avant et du
bord avant de siége arriere configurée pour per-
mettre a la section d’assise avant (116) de tom-
bervers le bas dans le mode debout etde revenir
au mode d’assise, et moyennant quoi le méca-
nisme relevable ajustable est caractérisé par
une section d’assise médiane (120) complé-
mentaire en termes de forme a un espace créé
entre la section d’assise avant (116) etla section
d’assise arriere (118) dans un mode d’assise,
la section d’assise médiane (120) configurée
pour occuper I'espace dans le mode d’assise et
pour laisser libre I'espace a l'issue de la transi-
tion vers le mode debout pour permettre le plia-
gedelasectiond’assise avant (116) vers le bas.

2. Meécanisme relevable (104, 350) selon la revendica-

tion 1, le mécanisme d’ajustement comprenant :

un arc de trous (424) sur et auxquels une pre-
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miere extrémité de ressort peut étre sélective-
ment alignée et fixée; et

le centre de I'arc au niveau d’'une seconde ex-
trémité de ressort lorsque le ressort est entiere-
ment déployé, préférablement, une assisse
(114) comprenant le mécanisme relevable.

3. Mécanisme relevable (104, 350) selon la revendica-

tion 1, le mécanisme d’ajustement comprenant une
goupille raccordée au ressort et une série de trous
dans lesquels la goupille peut étre sélectivement po-
sitionnée,

préférablement, la série de trous formant un arc et
le rayon de 'arc étant la longueur depuis un pivot de
ressort sur I'un des quatre bras de parallélogramme
jusqu’aux trous lorsque le ressort est entierement
déployeé.

Mécanisme relevable selon la revendication 1, le
mécanisme d’ajustement comprenant une goupille
raccordée au ressort et une fente dans laquelle la
goupille peut étre sélectivement positionnée.

Mécanisme relevable selon I'une des revendications
1a4,

(i) la section d’assise médiane étant positionnée
sur la base et demeurant a sa place sur la base
dans les modes d’assise et debout ; ou

(i) la section d’assise médiane étant fixée a, et
se déplagant avec I'un des quatre bras de pa-
rallélogramme et ainsi se déplacant a sa place
lors de I'atteinte du mode d’assise.

Mécanismerelevable selon 'une des revendications
1 a 5 configuré de sorte que le ressort est comprimé
par un poids d’un occupant et expansé lorsque I'uti-
lisateur décale un poids vers les jambes de
I'utilisateur ; et/ou

configuré de sorte que toute hauteur maximale
d’ajustement de la puissance de levage de la
section d’assise arriére est cohérente ; et/ou
configuré de sorte que I'extension se déplace
vers 'avant lors de I'élévation du parallélogram-
me et la chute de la section d’assise avant, ame-
nant ainsi un centre de gravité d'un utilisateur a
se déplacer jusqu’a se retrouver au-dessus des
pieds de l'utilisateur.

Mécanismerelevable selon 'une des revendications
1 a 6 ayant une force de levage comprise entre 50
% a 95 % d'un poids de l'utilisateur.

Mécanismerelevable selon 'une des revendications
1 a7, le déplacement vertical depuis le mode d’as-
sise vers le mode debout se situant dans une plage
de 203 mm a 406 mm (8 pouces a 16 pouces) ; et/ou
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lasection d’assise arriére et la section d’assise avant
ayant des coussins intégrés.

Mécanisme relevable selon 'une des revendications
1a8, comprenant en outre un panneau de restriction
ayantun premier bord fixé a la section d’assise avant
etun second bord fixé a la section d’assise médiane.

Siege comprenant le mécanisme relevable selon
I'une des revendications 1 a 9.

Siege relevable d’élévation comprenant le mécanis-
me relevable ajustable selon la revendication 1.

Siege relevable d’élévation selon la revendication
11, comprenant en outre un mécanisme d’ajuste-
ment de hauteur maximale,
préférablement, le mécanisme d’ajustement de hau-
teur maximale comprenant :

une barre d’ajustement de hauteur ayant une
pluralité de trous le long au moins en partie de
sa longueur ; et

une goupille configurée pour étre insérée dans
un trou de la pluralité de trous.

Siege relevable d’élévation selon la revendication
11 ou 12, comprenant en outre un mécanisme de
pliage, et/ou

un mécanisme d’ajustement de hauteur intermédiai-
re, préférablement, I'ajustement de hauteur intermeé-
diaire comprenant :

une barre d’ajustement de hauteur ayant une
pluralité de trous le long au moins en partie de
sa longueur ; et

un manchon fixé de maniére a pouvoir coulisser
a la barre d’ajustement de hauteur et inscrit au
niveau du cadre en parallélogramme ; et

une goupille configurée pour étre insérée a tra-
vers un trou dans le manchon et dans un trou
de la pluralité de trous.

Siege relevable d’élévation selon I'une des revendi-
cations 11 a 13, comprenant en outre un mécanisme
d’ajustement d’accoudoir.
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