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Abstract
An apparatus Is disclosed as having, for example, a frame, a support
assembly, and a pivot joint pivotably connected to the frame and the support
assembly for positioning in a plurality of modes including, for example, a user in
supine, standing, and/or prone positions. The apparatus may be positioned within

various ranges that include supine and prone modes without re-configuring the

apparatus.
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Standing Frame
Background

[0001] Standing aides provide people with disabilities or handicaps with
many health and social benefits. Nevertheless, standing in one position for

extended periods of time can increase fatigue and may not be amenable to various

therapies.

Summary

[0002] According to one embodiment, an apparatus includes a frame, where
the frame includes a support member, a main member, and a pivot joint pivotably
connecting the support member and the main member, and a support assembly
connected to the support member for supporting a user, where the pivot joint

allows the user to be positioned in one of a plurality of modes such as, for example,

a supine mode, a standing mode, and a prone mode.

[0003] The descriptions of the embodiments do not limit the words used In
the claims in any way or the scope of the claims. The words used In the claims

have all of their full ordinary meanings.

Brief Description of the Drawings

[0004] In the accompanying drawings, which are incorporated in and
constitute a part of the specitication, embodiments of the invention are illustrated,
which, together with a general description of the invention given above, and the
detailed description given below, serve to exemplify embodiments of this invention

and highlight the structural and functional modality of the embodiments, including

methods.

(0005] Figure 1A is a front-side perspective view of one embodiment of an

apparatus having multiple position modes;
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[0006] Figure 1B is a rear-side perspective view of one embodiment of an

apparatus having multiple position modes;

[0007] Figure 2 shows perspective views of one embodiment of an

apparatus in an exempiary supine position and an exempiary standing position,

[0008] Figure 3 shows perspective views of one embodiment of an

apparatus in an exemplary standing position and an exemplary prone position;

[0009] Figure 4 shows perspective views of one embodiment of an

apparatus in an exemplary supine position and an exemplary prone position;

[0010] Figure 5A is a drawing of an exemplary range between an exemplary
supine position and an exemplary standing position in one embodiment of an

apparatus;

[0011] Figure 5B is a drawing of an exemplary range between an exemplary
standing position and an exemplary prone position in one embodiment of an

apparatus;

[0012] Figure 5C is a drawing of an exemplary range between an exemplary
supine position and an exemplary prone position in one embodiment of an

apparatus;

[0013] Figure 6A is a drawing of an exemplary range between an exemplary

supine position and an exemplary prone position with an exemplary intermediate

position in one embodiment of an apparatus;

[0014] Figure 6B is a drawing of an exemplary range between an exemplary
supine position and an exemplary prone position with various exemplary

intermediate positions in one embodiment of an apparatus;

[0015] Figure 7A Is a perspective view of one embodiment of a control

assembly of an apparatus in an exemplary supine position;
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(0016} Figure 7B is a perspective view of one embodiment of a control

assembly of an apparatus in an exemplary standing position;

[0017] Figure 7C is a perspective view of one embodiment of a control

assembly of an apparatus in an exemplary prone position;

(0018] Figure 8A is a perspective view of another embodiment of a control

assembly of an apparatus in an exemplary supine position;

[0019] Figure 8B is a perspective view of another embodiment of a control

assembly of an apparatus in an exemplary standing position;

[0020] Figure 8C is a perspective view of another embodiment of a control

assembly of an apparatus in an exemplary prone position;

[(0021] Figure 9A Is a front-side perspective view of another embodiment of a

control assembly of an apparatus in an exemplary prone position;

[0022] Figure 9B is a front perspective view of another embodiment of a

control assembly of an apparatus in an exemplary prone position;

10023] Figure 10 is an exploded perspective view of another embodiment of

an exemplary control assembly of an apparatus;

[0024] Figure 11A is a perspective view of another embodiment of a control

assembly of an apparatus in an exemplary supine position;

[0025] Figure 11B is a perspective view of another embodiment of a control

assembly of an apparatus in an exemplary standing position;

[0026] Figure 11C is a perspective view of another embodiment of a control

assembly of an apparatus in an exemplary prone position;
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[0027] Figure 12 is a perspective view of one embodiment of a locking
mechanism of an apparatus;
[0028] Figure 13 is a perspective view of another embodiment of a locking
mechanism of an apparatus;
[0029] Figure 14 is a flowchart of an exemplary embodiment of one method
of operating an apparatus; and
[0030] Figure 15 is a flowchart of an exemplary embodiment of another

method of operating an apparatus.

Description of Embodiments

[0031] While various inventive aspects, concepts and features of the
inventions may be described and illustrated herein as embodied in combination In
the exemplary embodiments, these various aspects, concepts and features may be
used in many alternative embodiments, either individually or In various
combinations and sub-combinations thereof. Unless expressly excluded herein all
such combinations and sub-combinations are intended to be within the scope of
the present inventions. Still further, while various alternative embodiments as to
the various aspects, concepts and features of the inventions--such as alternative
materials, structures, configurations, methods, circuits, devices and components,
software, hardware, control logic, alternatives as to form, fit and function, and so
on--may be described herein, such descriptions are not intended to be a complete

or exhaustive list of available alternative embodiments, whether presently known or

later developed. Those skilled in the art may readily adopt one or more of the
inventive aspects, concepts or features into additional embodiments and uses
within the scope of the present inventions even if such embodiments are not
expressly disclosed herein. Additionally, even though some teatures, concepts or

aspects of the inventions may be described herein as being a preferred

arrangement or method, such description Is not intended to suggest that such
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feature is required or necessary unless expressly so stated. Still further, exemplary
or representative values and ranges may be included to assist in understanding the
present disclosure, however, such values and ranges are not to be construed in a
limiting sense and are intended to be critical values or ranges only if so expressly
stated. Moreover, while various aspects, features and concepts may be expressly
identified herein as being inventive or forming part of an invention, such
identification is not intended to be exclusive, but rather there may be inventive
aspects, concepts and features that are fully described herein without being
expressly identified as such or as part of a specific invention, the inventions instead
being set forth in the appended claims. Descriptions of exemplary methods or
processes are not limited to inclusion of all steps as being required in all cases, nor
is the order that the steps are presented to be construed as required or necessary
unless expressly so stated. Components described or shown as connected,

mated, joined, etc. may also include various intermediate components.

[0032] Figures 1A and 1B illustrate front-side and rear-side perspective
views, respectively, of one embodiment of an apparatus 100 having multiple
position modes. Exemplary apparatus 100 includes a frame 102 and a support
assembly 104. The exemplary frame 102 includes a main member 106, a support
member 108, a pivot joint 110, and a base assembly 112. The support member
108 can be connected to the support assembly 104, which supports a user. The
pivot joint 110 pivotably connects the support member 108 and the main member

106 for positioning the user into various positions.

[0033] In this embodiment, the exemplary base assembly 112 includes a
base bracket 114, base support 116, supports 118 for rear wheels 120, and
supports 122 for front wheels 124. A base assembly 112 with wheels allows the
apparatus 100 to be mobile for convenient movement of the apparatus 100 and/or

user. In other embodiments, the base assembly 112 may be fixed or stationary.
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[0034] In this embodiment, the exemplary support assembly 104 includes a
support frame 130, a support post 132 for a head support 134, lower supports 136
for knee and/or leg supports 138 and a footrest carrier 140, and a body support
142. Support post 132 is variably positional on support frame 130 through a clamp
to accommodate varying user sizes. Support post 132 may also include a pivot
point to adjust the position of head support 134 relative to the user's head. Knee
and/or leg supports 138 include support brackets 143 that include slots or
apertures for variable positioning of the knee and/or leg supports 138. Footrest
carrier 140 includes associated brackets 144. Footrest brackets 144 are variably
positional on lower supports 136 through clamps to accommodate varying user
lengths and dimensions. Similarly, footrest carrier 140 may be variably positional

on brackets 144 to also accommodate varying user dimensions.

[0033] The head support 134, knee and/or leg supports 138, body support
142, and/or any other supports may also include cushions for user comfort and/or
to minimize pressure points. Various other supports (not shown) may also be
incorporated with the support assembly 104, including, for example, an additional
(opposite) body support, a body vest, body strap(s), head strap(s), other straps,
restraints, belts, positioning pads, etc. The use of various supports to support a
user may be based on several factors, including, for example, the position of the
user and the physical capabilities of the user. Also, more than the illustrated

number of supports (e.g., knee and/or leg) can be used.

[0036] Apparatus 100 also includes, for example, actuator 150 to assist
movement, control movement, and/or limit movement. Actuator 150 can be
passive (manual), mechanical (e.g., spring), pneumatic (i.e., gas), hydraulic (i.e.,
oil), electric, a damper, a braking system, etc., or combinations thereof. In some
embodiments, actuator 150 may be controlled with a controller (e.g, electrically or
manually). A force applied to an actuator controller can activate actuator 150 to

assist in changing the relative position of the main member 106 and the support

member 108 about the pivot joint 110, which allows the apparatus 100 to change
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positions throughout supine, standing, and prone modes, as described in more

detail below (e.q., Figs. 2-4).

[0037] In some embodiments, the actuator 150 is releasably attached, for
example, to the main member 106, base bracket 114, and/or the support member
108. In some embodiments, the actuator 150 may be used to assist the relative
movement of the main member 106 and the support member 108 about the pivot
joint 110 for certain position ranges and hot used or disconnected for other position
ranges. In yet other embodiments, the actuator 150 may act as a movement assist
device and/or a locking mechanism, as described in more detail below. In one
embodiment, the actuator 150 may include a telescoping feature that may be held
In place through apertures and a releasable detent mechanism to control the

relative movement of the main member 106 and the support member 108 about the

pivot joint 110.

[0038] Apparatus 100 allows for positioning a user in a plurality of modes
including, for example, a supine mode, a standing mode, a prone mode, and
various other modes Iin between these modes or positions. The embodiment
shown in Figures 1A and 1B shows apparatus 100 as an exemplary stander, but
the features of apparatus 100 may also be implemented into a tilt table and/or other

medical platforms to achieve a degree of prone positioning along with supine

positioning.

[0039] As shown, apparatus 100 is a multi-positional stander that does not
need to be re-configured in order for the user to be positioned in prone and supine
positions. In particular, the user does not need to be withdrawn from the apparatus
100 for a reconfiguration of the apparatus 100 or to be moved to a different
apparatus to accommodate a different position for the user. The re-configuration of
an apparatus to switch from a supine position capability to a prone position
capability or vice-versa typically involves the changeover of apparatus components

to support the user in the new position and the removal of the user from the
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apparatus so that the user can be rotated 180° to face the opposite direction. By
using the embodiments herein that avoid or minimize transfers and/or
reconfigurations, the user experiences less stress, the user has greater positional
ability, and the safety risk associated with re-configuring an apparatus or the user
being transferred from one apparatus to another is eliminated. For a caregiver,
less time and work is involved with properly positioning the user (patient) and

results in better utilization of equipment.

[0040] In some embodiments, if necessary, various surfaces of the
apparatus 100 can be changed to make the apparatus 100 more suitable to the
user lying generally “face-down” (prone) or “face-up” (supine), but without removing
or rotating the user 180° to face the opposite direction. In other words, the
apparatus 100 could be used as a prone stander, a supine stander, or both, with
varying degrees depending on the arrangement and type of supportive upholstery
pads and other options. In all cases, it is a necessary practice to secure the patient
in the stander with appropriate restraints, belts, straps, or support vests. The
anticipated therapeutic position that the user will be placed in plays a large part in
the determination of the extent and specific type of support/restraint that will be
employed by the therapist or other medical professional. However, as mentioned
above, the apparatus 100 is able to achieve these positions without re-

configuration of the apparatus 100 or rotation of the user.

[0041] In one embodiment, apparatus 100 operates as a supine stander, but

contains mechanical features that allow the user support system to over-range
beyond the vertical (standing fully upright) position and position the user up to a
certain number of degrees beyond vertical (prone). In one embodiment, the user
can be positioned up to 20° past vertical in a prone position. Other embodiments

may be limited to a more or less prone position.

10042} Referring again to Figures 1A and 1B, the base assembly 112, the

main member 106 of the frame 102, and the pivot joint 110 act as the foundation of
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the apparatus 100. The support assembly 104 is attached to the pivot joint 110
and includes the various supports, upholstery pads, and/or other supportive
accessories to provide a stable area for the user to be situated within when the

user is at rest and/or during rotation about the pivot joint 110.

[0043] The position and rotating range of the apparatus 100 and the pivot
joint 110 may be controlled by various control assemblies or devices, such as, for
example, actuators, guides, lock assemblies, locking mechanisms, mechanical
stops, interference points, range limiters, and the like. The full range of the
apparatus 100 and the pivot joint 110 may be controlled by one or more of these
devices. In some embodiments, a portion of the full range, or sub-range, of the
apparatus 100 and the pivot joint 110 may be controlled by a first device and
another portion of the full range may be controlled by a second device, operated

separately or in combination with the first device.

[0044] Referring now to Figures 2-4, perspective views of several exemplary
positions of the apparatus 100 are shown as part of exemplary operating ranges of
the apparatus 100. In Figure 2, the apparatus 100 is shown in position A, an
exemplary supine position, and position B, an exemplary standing position. The
dashed line shows the movement of the support member 108 of the support
assembly 104 about the pivot joint 110 relative to the main member 106 of the
frame 102 between positions A and B. In Figure 3, the apparatus 100 is shown in
position B, an exemplary standing position, and position C, an exemplary prone
position. The dashed line shows the movement of the support member 108 of the
support assembly 104 about the pivot joint 110 relative to the main member 106 of
the frame 102 between positions B and C. In Figure 4, the apparatus 100 is shown
In position A, an exemplary supine position, and position C, an exemplary prone
position. The dashed line shows the movement of the support member 108 of the

support assembly 104 about the pivot joint 110 relative to the main member 106 of

the frame 102 between positions A and C.
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[0045] Apparatus 100 can position a user in a range from a supine position
(A) to a prone position (C), along with several intermediate positions in between
(e.q., B), without re-configuration of the apparatus 100 or rotation of the user.
Positions A, B, and C are exemplary; the apparatus 100 is not limited to any
specific supine, standing, or prone position. For example, in other embodiments,
the apparatus 100 may have a range that extends beyond a supine position that is
horizontal, providing a position where the user's head is at a venrtical height below
the height of the user's feet. In yet other embodiments, the apparatus 100 may
have a range that extends to a further prone position, providing a position where
the user's head Is at a vertical height closer to the height of the user’s feet. As
mentioned above, depending on the desired position, suitable supports and/or
restraints may be employed to properly position the user in the apparatus 100.
However, the apparatus 100 is able to achieve supine and prone positions without

re-configuration of the apparatus 100 or rotation of the user.

[0046] The ranges of the apparatus 100 shown in Figures 2-4 may be
controlled by one or more control assemblies or devices, including the devices
mentioned above. For example, the range shown in Figure 2, from supine to
standing, may be controlled by a first device and the range shown in Figure 3, from
standing to prone, may be controlled by a second device, operated separately or in
combination with the first device. In another embodiment, the full range shown in

Figure 4, from supine to prone, may be controlled by one device.

[0047] Figures 5A-5C are drawings that represent embodiments with
exemplary ranges and positions assoclated with the ranges and positions A, B, and
C of Figures 2-4. The dashed lines show the movement of a support assembly 504
about a pivot joint 510 between positions A, B, and C. Figure 5A shows an
exemplary range associated with Figure 2, where the support assembly 504 is
shown in position A (504a), a supine position, and position B (504b), a standing
position. The range of angular movement between positions A and B is x°. In this

embodiment, the range between positions A and B is shown as approximately 90°.
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Figure 5B shows an exemplary range associated with Figure 3, where the support
assembly 504 is shown In position B (504b), a standing position, and position C
(504c), a prone position. The dashed line shows the movement of the support
assembly 504 about the pivot joint 510 between positions B and C. The range of
angular movement between positions B and C is y°. In this embodiment, the range
between positions B and C is shown as approximately 20°. Figure 5C shows an
exemplary range associated with Figure 4, where the support assembly 504 is
shown in position A (504a), a supine position, and position C (504c), a prone
position. The dashed line shows the movement of the support assembly 504 about
the pivot joint 510 between positions A and C. The range of angular movement
between positions A and C is Z°. In this embodiment, the range between positions
A and C is shown as approximately 110°. Support assembly 504 and pivot joint
510 represent exemplary position and range embodiments of the support assembly

104 and pivot joint 110 shown in Figures 1A and 1B.

10048]} Various control assemblies or devices may control the movement of
the support assembly 504 within its range(s). For example, one device may control
the support assembly 504 within its full range (2°), as shown in Figure 5C, from
supine to prone modes. In another embodiment, one device may control the
support assembly 504 within a first range (x°), as shown in Figure 5A, from supine
to standing modes, and another device may control the support assembly 504

within a second range (y°), as shown in Figure 5B, from standing to prone modes,

alone or in combination with the first device.

[0049] In other embodiments, positions A, B, and C may be various other
positions and X, ¥y, and z may be various other ranges. Figures 6A and 6B are
drawings that represent embodiments with other exemplary ranges and positions.
The dashed lines show the movement of a support assembly 604 about a pivot
joint 610 between other positions A, B, and C. For example, Figure 6A shows
support assembly 604 in position A (604a), a supine position beyond horizontal, in

position C (604c), a prone position, and in position B (604b), an arbitrary
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intermediate position, close to a standing position. The range of angular
movement between positions A and B is x°. The range of angular movement
between positions B and C is y°. Figure 6B shows exemplary support assembly
604 with position A (604a) and position C (604c) as the limits of a range of 2.
Position B (604b) is shown with support assembly (604b1 through 604b,) in a range
of intermediate positions B1 through B,. In one embodiment, intermediate positions
B1 through B, are a series of incremental or discreet positions. In another
embodiment, intermediate positions B1 through B, are a series of infinite positions.
Support assembly 604 and pivot joint 610 represent exemplary position and range
embodiments of the support assembly 104 and pivot joint 110 shown in Figures 1A
and 1B.

[0050] In any of these embodiments, the various control assemblies that
control the relative position of the support assembly 104, 504, 604 to the frame 102
of the apparatus 100 may lock the support assembly 104, 504, 604 into various
discreet or infinite positions within the exemplary ranges of the apparatus 100. The
apparatus 100 may inciude one or more control assemblies. Each control
assembly may Include locking devices and/or range limiters. In some
embodiments, each control assembly is associated with a positional range of the
apparatus 100. The control assemblies typically include two or more engagement
devices that can engage each other to lock the apparatus 100 into a particular
position and/or limit the range of the apparatus 100, including the various positions
and ranges mentioned above. The control assembly may be a separate device or
may be incorporated into one or more of the components of the apparatus 100.
For example, iIn some embodiments, control assemblies may be incorporated into

the actuator 150 and/or the pivot joint 110.

[0051] In one embodiment, Figures 7A-7C show perspective views of an
exemplary control assembly 700 that may be incorporated with the pivot joint 110
shown In Figures 1A and 1B, shown here as pivot joint 710. Control assembly 700

functions as a range limiter and a locking device. The pivot joint 710 pivotably
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connects the support member 108 and the main member 106 for positioning the
user into various positions by controlling the relative angular position of the support
member 108 and the main member 106. The control assembly 700 includes an
arcuate slot 750 in one or more brackets 752, a shaft that extends through the
arcuate slot 750 and the main member 106, a locking mechanism 754, and a lever
756 for actuating the locking mechanism 754. In this embodiment, the locking
mechanism 754 iIs used to lock the position of the bracket 752 about the shaft that
extends through the arcuate slot 750 and the main member 106. However, the
locking mechanism 754 may be any device that engages the bracket 752 with the
main member 106, including, for example, a clamping mechanism passing through
the arcuate slot 750 with a lever that can be released to change positions, a screw-
type mechanism passing through the arcuate slot 750 that can be unscrewed to
change positions, or the like. In other embodiments, a guide may protrude through
the arcuate slot 750 and the locking mechanism 754 may engage the bracket 752

with the main member 106 outside of the arcuate slot 750.

[0052] When the control assembly 700 is unengaged, the pivot joint 710 is
free to rotate about a pivot shaft 758 of the pivot joint 710, changing the relative
position of the support member 108 and the main member 106, which controls the
position of the support assembly 104 and the user. When the control assembly
700 Is engaged, the pivot joint 710 is locked into a particular relative position of the

support member 108 and the main member 106.

[0053] In this embodiment, the control assembly 700 provides for an infinite
number of positions within the range established by the characteristics of the arc in
arcuate slot 750 such as, for example, its length. The arc’s shape including, for
example, curvature, can also specify the range and positions therein. The
exemplary range established by the arcuate slot 750 extends from supine to prone
positions, similar to the ranges shown in Figures 4 and 5C. Figure 7A shows pivot

joint 710 with the control assembly 700 locked in an exemplary supine position,

which may be associated with position A shown in Figures 2-5C. Figure 7B shows
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pivot joint 710 with the control assembly 700 locked in an exemplary standing
position, which may be associated with position B shown in Figures 2-5C. Figure
7C shows pivot joint 710 with the contro! assembly 700 locked in an exemplary

prone position, which may be associated with position C shown in Figures 2-5C.

[0054] In another embodiment, Figures 8A-8C show perspective views of an
exemplary control assembly 800 that may be incorporated with the pivot joint 110
shown in Figures 1A and 1B, shown here as pivot joint 810. Control assembly 800
functions as a range limiter and a locking device. The pivot joint 810 pivotably
connects the support member 108 and the main member 106 for positioning the
user into various positions by controlling the relative angular position of the support
member 108 and the main member 106. The control assembly 800 includes an
arcuate arrangement of holes 850 in one or more brackets 852, a shaft that
extends through one of the arcuate arrangement of holes 850 and the main
member 106, a locking mechanism 854, and a handle 856 for inserting the locking
mechanism 854 into one of the arcuate arrangement of holes 850. In this
embodiment, the locking mechanism 854 is used to lock the position of the bracket
852 about the shaft that extends through one of the arcuate arrangement of holes
850. However, the locking mechanism 854 may be any device that engages one of
the arcuate arrangement of holes 850 in the bracket 852 with the main member
106, including, for example, a spring-loaded button attached to the main member
106 that can be depressed to change positions, a shaft that extends through one of
the arcuate arrangement of holes 850 in the bracket 852 and a hole in the main

member 106 that can be removed to change positions, or the like.

[0055] When the control assembly 800 is unengaged, the pivot joint 810 is
free to rotate about a pivot shaft 858 of the pivot joint 810, changing the relative
position of the support member 108 and the main member 106, which controls the
position of the support assembly 104 and the user. When the control assembly
800 is engaged, the pivot joint 810 is locked into a particular relative position of the

support member 108 and the main member 106.
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[0056] In this embodiment, the control assembly 800 provides for a discrete
number of positions within the range established by the arc length of the arcuate
arrangement of holes 850. These holes are shown evenly spaced, but in other
embodiments, the holes may not be evenly spaced. The exemplary range
established by the arcuate arrangement of holes 850 extends from supine to prone
positions, similar to the ranges shown in Figures 4 and 5C. Figure 8A shows pivot
joint 810 with the control assembly 800 locked in an exemplary supine position,
which may be associated with position A shown in Figures 2-5C. Figure 8B shows
pivot joint 810 with the control assembly 800 locked in an exemplary standing
position, which may be associated with position B shown in Figures 2-5C. Figure
8C shows pivot joint 810 with the control assembly 800 locked in an exemplary

prone position, which may be associated with position C shown in Figures 2-5C.

10057] In yet another embodiment, Figures 9A and 9B show perspective
views of an exemplary control assembly 900 that is separate from the pivot joint
110. Control assembly 900 functions as a range limiter and a locking device. In
some embodiments, control assembly 900 may be incorporated with the actuator
150 shown in Figures 1A and 1B. The pivot joint 110 pivotably connects the
support member 108 and the main member 106 and the control assembly 900
connects to the support member 108 and base bracket 114, which is connected to
the main member 106. In this manner, the control assembly 900 controls
positioning the user into various positions by controlling the relative angular
position of the support member 108 and the main member 106. The control
assembly 900 includes a linear arrangement of holes 950 in a first tube 952, a
locking mechanism 954 that extends through one of the linear arrangement of
holes 950, and a second tube 956 at least partially within the first tube 952 for
supporting or engaging with the locking mechanism 954. The locking mechanism
954 may be any device that engages the first tube 952 with the second tube 956,
including, for example, a spring-loaded button attached to the second tube 956 that

can be depressed to change positions, a shaft that extends through one of the
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linear arrangement of holes 950 in a first tube 952 and a hole in the second tube

956 that can be removed to change positions, or the like.

[0058] When the control assembly 900 is unengaged, the pivot joint 110 is
free to rotate about a pivot shaft of the pivot joint 110, changing the relative position
of the support member 108 and the main member 106, which controls the position
of the support assembly 104 and the user. As the pivot joint 110 rotates, the
second tube 956 moves telescopically within the first tube 952. When the control
assembly 900 is engaged, the pivot joint 110 is locked into a particular relative

position of the support member 108 and the main member 106.

[0059] In this embodiment, the control assembly 900 provides for a discrete
number of positions within the range established by the length of the linear
arrangement of holes 950. These holes may be evenly or unevenly spaced. The
exemplary range established by the linear arrangement of holes 950 extends from
supine to prone positions, similar to the ranges shown in Figures 4 and 5C. Figure
9A shows pivot joint 110 with the control assembly 900 locked in an exemplary
prone position, which may be associated with position C shown in Figures 2-50.'

Figure 9B shows a front view in the same position.

10060} In other embodiments, a control assembly may be used to control
movement of the apparatus 100 within a limited range or a sub-range. For
example, Figure 10 shows an exploded perspective view of an exemplary control
assembly 1000 that may be incorporated with the pivot joint 110 shown in Figures
1A and 1B, shown here as pivot joint 1010. Control assembly 1000 functions as a
range limiter and is shown in combination with control assembly 900 that functions
as a range limiter and a locking device. In other embodiments, control assembly
1000 can be used with any other control assembly, including other locking devices,
such as, for example, control assemblies 700, 800. However, in other

embodiments, control assembly 1000 and/or other range limiters can be utilized

without any other control assemblies.
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[0061] The pivot joint 1010 pivotably connects the support member 108 and
the main member 106 and the control assembly 900 connects to the support
member 108 and base bracket 114, which is connected to the main member 106.
In this manner, the control assembly 900 controls positioning the user into various
positions by controlling the relative angular position of the support member 108 and
the main member 106. As described in more detail above, the linear arrangement
of holes 950 in the control assembly 900 determinés the range of movement of the
apparatus 100 from supine to prone modes. However, control assembly 1000 may

also restrict the range of movement.

[0062] Exemplary control assembly 1000 includes one or more bushings
1020 that include an arcuate recess or slot 1022, housing 1024, plunger 1026 with
actuation lever/tab 1028 or other mechanical means of stopping or containing the
degree of rotation of the pivot joint 1010, and retaining nut 1030. Actuation of the
lever/tab 1028 extends the plunger 1026 into the arcuate slot 1022 of the bushing
1020. The control assembly 1000 is configured around pivot shaft 1040, which is
secured with retaining nut 1042 and washer 1044. The bushings 1020 are secured
around the main member 106. The housing 1024 is secured to the support
member 108. The plunger 1026 is secured to and moves with the housing 1024
and the support member 108 such that, when the plunger 1026 is extended into the
arcuate slot 1022 of the bushing 1020, the movement of the support member 108
is limited to the range established by the arc length of the arcuate slot 1022, which

is secured with the main member 106.

[0063] In this embodiment, the control assembly 900 has an exemplary
range established by the linear arrangement of holes 950 that extends from supine
to prone positions, similar to the ranges shown in Figures 4 and 5C. When the
plunger 1026 Is engaged Into the arcuate slot 1022, control assembly 1000 has an
exemplary range established by the arc length of the arcuate slot 1022 that
extends from supine to standing positions, similar to the ranges shown in Figures 2

and 5A. In this manner, when the plunger 1026 is engaged into the arcuate slot
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1022, the apparatus 100 is limited to movement from the supine to standing
positions, which is not the full range of the control assembly 900; when the plunger
1026 is not engaged into the arcuate slot 1022, the apparatus 100 is limited to

movement from the supine to prone positions, which is the full range of the control

assembly 900.

[0064] The plunger 1026 or other mechanical means may be controllably
activated to allow the pivot joint 1010 to exceed its pre-determined angle of rotation
established by the arc length of the arcuate slot 1022, thereby allowing the
apparatus 100 to exceed ventical (upright standing position) and be rotated into a
forward leaning, or prone position, with or without further or additional adjustments
to the supports for the user, and without removing the user from the apparatus 100.
A final position dead-stop can be employed to provide an absolute maximum angle
of rotation. In this embodiment, the maximum angie of rotation is controlled by the
control assembly 900. In embodiments without another control assembly, the
apparatus may be configured with a mechanical stop, such as a surface or an edge
1050 of the housing 1024 that can be designed to come into contact with the main

member 106 at a certain angle of rotation of the support member 108.

[0065] In this embodiment, the control assembly 900 provides for a discrete
number of positions within the range established by the length of the linear
arrangement of holes 950 and within the sub-range established by the arc length of
the arcuate slot 1022 when the plunger 1026 is engaged with the slot 1022. Figure
11A shows pivot joint 1010 and the control assembly 1000 in an exemplary supine
position with the plunger 1026 engaged by the tab 1028, which may be associated
with position A shown in Figures 2-5C. Figure 11B shows pivot joint 1010 and the
control assembly 1000 in an exemplary standing position with the plunger 1026
engaged by the tab 1028, which may be associated with position B shown in
Figures 2-5C. Figures 11A and 11B demonstrate the limits of an exemplary 90°
range established by the control assembly 1000 when the plunger 1026 is

engaged. Figure 11C shows pivot joint 1010 and the control assembly 1000 in an
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exemplary prone position with the plunger 1026 not engaged by the tab 1028,
which may be associated with position C shown in Figures 2-5C. In this
configuration, the apparatus 100 may be locked into any available supine,
standing, or prone position established by the linear arrangement of holes 950 in
the control assembly 900. One or more other control assemblies, including locking

assemblies, may also be used to control positions and ranges, including sub-

ranges of the full range.

[0066] In operation, the control assembly 1000 may be used to prevent the
apparatus 100 from moving into a prone position accidentally or before the user
has been properly supported. For example, the tab 1028 for extending the plunger
1026 in and out of the arcuate slot 1022 of the bushing 1020 may be labeled with
an appropriate wamning or reminder to properly support the user before
disengaging the plunger 1026 and moving the user into a prone position. While the
plunger 1026 is engaged with the slot 1022, the prone position is unavailable even
though the prone position is within the range of the control assembly 900. As can
be appreciated, any combination of control assemblies may be utilized to establish
various ranges and sub-ranges that have various range limits/positions, including,

for example, those represented in Figures 5A-6B.

[0067] The plunger 1026 may be engaged with the arcuate slot 1022 using
various locking mechanisms in addition to the plunger 1026 with toggle style tab
1028 embodiment shown in Figures 10 and 11. For example, Figures 12 and 13
show alternative locking mechanisms for extending a plunger or the like into a slot
or the like. Figure 12 shows an exemplary plunger 1200 with knob 1210 to push or
pull plunger tip 1212 into engaged and unengaged positions. Figure 13 shows an
exemplary plunger 1300 with knob 1310 to twist plunger tip 1312 into engaged and

unengaged positions along a helical path 1314. Any style two-position plunger that

extends into engaged or unengaged positions may be used.
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[0068] Figure 14 is a flowchart of an exemplary embodiment of a method
1400 of operating apparatus 100. At step 1410, the user is positioned in a supine
mode, which may be associated with position A shown in Figures 2-5C. At step
1420, the user is positioned in a prone mode, which may be associated with
position C shown in Figures 2-5C. Figure 15 is another flowchart of an exemplary
embodiment of a method 1500 of operating apparatus 100. At step 1510, the user
is positioned in a supine mode, which may be associated with position A shown Iin
Figures 2-5C. At step 1520, a range limiter, such as, for example, the control
assembly 1000 shown in Figure 10, is disengaged to extend the range of the
apparatus 100 . At step 1530, the user Is positioned in a prone mode, which may

be associated with position C shown in Figures 2-5C.

[0069] While the present invention has been illustrated by the description of
embodiments thereof, and while the embodiments have been described In
considerable detalil, it is not the intention of the applicants to restrict or in any way
limit the scope of the appended claims to such detail. Additional advantages and
modifications will readily appear to those skilled in the art. For example, where a
joint forms a common pivot for more then one component, separate joints can be
implemented. Also, more or less component adjustability may be provided than in
the illustrated examples. Furthermore, components such as assistive actuators
may be eliminated entirely or supplemented by additional actuators (including
powered and manual actuators). Still further, component geometries, shapes, and
dimensions can be modified without changing the overall role or function of the
components. Additionally, locking mechanisms can be in the form of clamps,
locks, plungers, detents, and other similar type devices and pivots can be in the
form of joints, hinges, swivels, wheels or similar type devices. Therefore, the
inventive concept, in its broader aspects, is not limited to the specific details, the
representative apparatus, and Illustrative examples shown and described.
Accordingly, departures may be made from such details without departing from the

spirit or scope of the applicant’s general inventive concept.
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What is claimed:

1. An apparatus comprising:
a frame, wherein the frame comprises:
a support member;
a main member; and
a pivot joint pivotably connecting the support member and the main
member; and
a support assembly connected to the support member for supporting a user;
wherein the pivot joint allows the user to be positioned in a supine mode, a

standing mode, and a prone mode.

2. The apparatus of claim 1 further comprising a first control assembly for

controlling the relative position of the support member and the main member.

3. The apparatus of claim 2 wherein the first control assembly controls the

relative position of the support member and the main member throughout a supine

to prone range.

4. The apparatus of claim 2 wherein the first control assembly controls the
relative position of the support member and the main member throughout a

standing to prone range.

5. The apparatus of claim 2 further comprising a second control assembly for
controlling the relative position of the support member and the main member,
wherein the first control assembly controls the relative position of the support
member and the main member throughout a first range and the second control

assembly controls the relative position of the support member and the main

member throughout a second range.
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6. The apparatus of claim 2 wherein the first control assembly comprises:
a first engagement device; and
a second engagement device for engaging with the first engagement
device;
wherein the first engagement device is associated with one of the
support member and the main member and the second engagement device

is associated with the other one of the support member and the main

member.

7. The 'apparatus of claim 6 wherein the relative position of the support
member and the main member is limited to a first range when the first engagement
device is engaged with the second engagement device and the relative position of
the support member and the main member is limited to a second range when the

first engagement device is not engaged with the second engagement device.

in the prone mode.

9. The apparatus of claim 6 wherein the first engagement device comprises a
bracket including an arcuate slot and the second engagement device comprises a
locking mechanism for extending through the arcuate slot and locking the support

member and the main member into a relative position within the range of the

arcuate slot.

10. The apparatus of claim 6 wherein the first engagement device comprises a
bracket including an arcuate arrangement of holes and the second engagement
device comprises a locking mechanism for extending through one of the holes and
locking the support member and the main member into a relative position within the

range of the arcuately-spaced holes.



CA 02896077 2015-07-06

23

11.  The apparatus of claim 6 wherein the first engagement device comprises a
first tube including a series of linearly-spaced holes and the second engagement
device comprises a second tube including a locking mechanism for extending
through one of the holes and locking the support member and the main member

into a relative position within the range of the linearly-spaced holes.

12. The apparatus of claim 6 wherein the first engagement device comprises a
bushing including an arcuate slot and the second engagement device comprises a

locking mechanism extendable into the arcuate slot.

13. The apparatus of claim 12 wherein the arcuate slot is associated with a first
range and wherein the relative position of the support member and the main
member is limited to the first range when the locking mechanism is extended into
the arcuate slot and the relative position of the support member and the main

member is limited to a second range when the locking mechanism is not extended

into the arcuate slot.

14. The apparatus of claim 13 wherein the first range consists of positions from
the supine mode to the standing mode, and the second range comprises positions

In the prone mode.

15. A method of positioning a user of an apparatus comprising:

positioning the user in a supine mode; and
positioning the user in a prone mode;
wherein positioning the user comprises changing a relative position of a

support member and a main member of a frame of the apparatus.

16.  An apparatus comprising:

means for positioning a user of the apparatus in a supine mode; and



CA 02896077 2015-07-06

24

means for positioning the user of the apparatus in a prone mode,;
wherein positioning the user comprises changing a relative position of a

means for supporting the user and a means for supporting the apparatus.

17. The apparatus of claim 16 further comprising a means for pivotably

connecting the means for supporting the user and the means for supporting the
apparatus.

18. The apparatus of claim 16 further comprising a first means for controlling the

relative position of the means for supporting the user and the means for supporting

the apparatus.

19. The apparatus of claim 18 further comprising a second means for controlling

the relative position of the means for supporting the user and the means for

supporting the apparatus, wherein the first means for controlling controls the

relative position of the support member and the main member throughout a first

10 g mm gma - .-.._d tl—.—. T L A bmwe Ammbumllion ~ ﬂﬂ“tlﬁ | . tl-un o fmndos som smen mibrmen tlﬁnf\
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support member and the main member throughout a second range.

20. The apparatus of claim 19 wherein the first range consists of positions from

the supine mode to a standing mode, and the second range comprises positions In
the prone mode.
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Fig. 3
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Fig. 8C

Fig. 8B

Fig. 8A
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