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Mobility Devices
[0001] Cross-Reference to Related Application
[0002] This application claims the benefit of the filing date of U.S.

Provisional Application Serial No. 63/146,393, filed February 5, 2021, the entire

disclosure of which is incorporated by reference as if set forth fully herein.

[0003] Field of the Invention

[0004] The present invention relates to the field of devices that facilitate
walking.

[0005] Background of the Invention

[0006] Many people use walkers in order to facilitate movement. In order to

make walkers functional, designers of them have traditionally focused on balancing
the weight of a device with the strength of the device in order to allow individuals to
be as independent as possible while using them. One solution has been to use tubular
frames that may, for example, be made of aluminum. Often these frames are
configured with two side supports and a front lateral portion that connects the two
side supports, thereby defining a cavity in which a person can stand when using the
device. Additionally, in order to balance ease of movement with stability, designers
have equipped many of these walkers with a wheel on the lower end of each of two
front legs and a stopper that may, for example, be made of plastic or rubber, at the
lower end of each of two rear legs. In other walkers, designers have used stoppers on

the bottom of all legs and not included wheels.

[0007] A user of these types of walkers may lean on the side supports while
standing, and when the user wishes to move, the user may lift or slide the rear legs

while applying a force forward. In response to the force, the wheels, when present,
will roll forward. This basic type of walker is often satisfactory when a user is in a

wide open space or in a sparsely populated large room.

[0008] However, traditionally used walkers suffer from at least two

drawbacks. First, most of these walkers are rigid with respect to their width. Thus,
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they are one-size fits all with respect to both the size of the user and the spaces that
may be navigated while using them. Additionally, for both reasons of stability and
enjoyment of personal space, many users would prefer to maintain a certain footprint
when using a walker. However, users also appreciate that not all environments are
conducive to maintaining that footprint. An example of an environment that requires
a walker to be of a footprint that is smaller than a user typically would select is an

aisle of an airplane or a train.

[0009] Second, commonly used walkers are not easily stored. In some
known walkers, the side supports may fold inward. However, even when folded, the
dimensions of these walkers remain large. Therefore, users must find a sufficiently
large space in which to store these devices when not using them. This can be

particularly difficult when traveling. Thus, there is a need for new designs of

walkers.
[0010] Summary of the Invention
[0011] The present invention provides new and non-obvious mobility devices

e.g., walkers, as well as methods for using these devices. Through the use of various
embodiments of the present invention, a user may navigate spaces of different
dimensions and/or easily store his or her walker when space is limited. These
walkers are particularly advantageous when moving through narrow passages such as
aisles on airplanes and trains. Additionally, some embodiments of the present

invention are advantageous when storage is limited.

[0012] According to a first embodiment, the present invention provides a
walker comprising: (a) a first side support member, wherein the first side support
member forms a first forward leg and a first rear leg; (b) a second side support
member, wherein the second side support member forms a second forward leg and a
second rear leg; (c) a first wheel, wherein the first wheel is attached to the first
forward leg; (d) a second wheel, wherein the second wheel is attached to the second
forward leg; (e) a lateral member, wherein the lateral member connects the first side
support member and the second side support member, wherein each of the first
forward leg, the first rear leg, the second forward leg, and the second rear leg are

collapsible and wherein the lateral member is adjustable between a plurality of
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positions, wherein when in a first position, the first side support member and the
second side support member are a first distance apart and wherein when in a second
position, the first side support member and the second side support members are a

second distance apart, wherein the first distance is greater than the second distance.

[0013] When in use, this device may, for example, be adjustable in width
from 10 inches to 30 inches or from 12 inches to 28 inches or from 14 inches to 26
inches or from 15 inches to 25 inches. This device may, for example, be adjustable
in height from 28 inches to 42 inches or from 30 inches to 40 inches or from 32
inches to 38 inches. In some embodiments, when in use, the depth is from 16 to 24
inches or from 18 to 22 inches or from 19 to 21 inches. In some embodiments, when
this device is collapsed for storage, it may, for example, have dimensions of 18 - 22
inches x 11 — 15 inches x 13 — 17 inches, e.g., 19.2 inches x 13.5 inches x 15 inches

(height x width x depth).

[0014] According to a second embodiment, the present invention provides a
walker comprising: (a) a vertical member; (b) a first wheel; (c) a second wheel; (d)
handles; (e) a first connector system, wherein the first connector system connects the
first wheel and the vertical member; (f) a second connector system, wherein the
second connector system connects the second wheel and the vertical member; (g) a
height adjustment system, wherein the height adjustment system is capable of
causing the vertical member to move between a plurality of vertical positions; and
(h) a width adjustment system, wherein the width adjustment system is capable of
causing a distance between the first wheel and the second wheel to adjust between a

plurality of positions.

[0015] In some embodiments, this device may be adjustable in width from 10
inches to 30 inches or from 12 inches to 28 inches or from 14 inches to 26 inches or
from 15 inches to 25 inches. In some embodiments, when not collapsed, this device
may be adjustable in height, from 28 inches to 42 inches or from 30 inches to 40
inches or from 32 inches to 38 inches. In some embodiments, when in use, the depth
is 24 to 30 inches or 25 to 29 inches or 26 to 28 inches. In some embodiments, when
this device is collapsed for storage, it may have dimensions of 28-32 inches x 13 —
17 inches x 8 -10 inches x, e.g., 30 inches x 15 inches x 9.5 inches (height x width x
depth).

PCT/US2022/015167
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[0016] According to a third embodiment, the present invention provides a
walker with first and second side support members and a lateral member of other
embodiments, wherein when the walker is in a first position, the first side support
member is at least substantially parallel to the second side support member and in a
second position, the first side support member is at least substantially parallel to the
second side support member. In some embodiments, the walker is capable of
existing in a third position, wherein the third position is a collapsed position, wherein
the height of the walker in the third position is smaller than the height of the walker
in the first position and/or second position (which may be the same or different
heights) and wherein when in the third position, the first side support member is at

least substantially parallel to the second support member.

[0017] According to a fourth embodiment, the present invention provides a
method of navigating a space. The method comprises causing a walker of any of the
embodiments of the present invention to move between a first position and the
second position, wherein in the first position the walker has a first width and in the
second position, the walker has a second width that is different from the first width.
In each of the first position and the second position, the walker may be used to assist

a person with his or her mobility.

[0018] Through the use of various embodiments of the present invention,
persons can easily navigate narrow spaces and thus have greater independence.
Additionally, in some embodiments, users may readily and easily be able to store

their devices, thereby making users more likely, for example, to travel with these

devices.

[0019] Brief Description of the Figures

[0020] Figure 1 is a walker of the present invention.

[0021] Figure 2A is a representation of the walker of figure 1 in which the

width has been narrowed. Figure 2B is a representation of the walker of figure 2A

in which the walker has been collapsed.

[0022] Figure 3A is a section of a walker in which a storage compartment is

shown. Figure 3B is a section of a walker in which a storage compartment is shown

PCT/US2022/015167
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and in which the distance between the first side support member and the second side

support member is smaller than as shown in figure 3A.
[0023] Figure 4 is a walker of another embodiment of the present invention.

[0024] Figure 5A is a representation of a walker of figure 4 in a first
collapsed position. Figure 5B is a representation of a walker of figure 5A in a first
open position. Figure 5C is a representation of a walker of figure 5B in a second

open position.

[0025] Figure 6 is a section of a walker in which a digital display is shown.
[0026] Detailed Description of the Invention
[0027] Reference will now be made in detail to various embodiments of the

present invention, examples of which are illustrated in the accompanying figures. In
the following description, numerous specific details are set forth in order to provide a
thorough understanding of the present invention. However, unless otherwise
indicated or implicit from context, the details are intended to be examples and should
not be deemed to limit the scope of the invention in any way. Additionally, features
described in connection with the various or specific embodiments are not to be
construed as not appropriate for use in connection with other embodiments disclosed

herein unless such exclusivity is explicitly stated or implicit from context.

[0028] Headers are provided herein for the convenience of the reader and do

not limit the scope of any of the embodiments disclosed herein.

[0029] Discussion

[0030] According to a first embodiment, the present invention provides a
walker that comprises, consists essentially of, or consists of a first side support
member, a second side support member, a first wheel, a second wheel, and a lateral

member.

[0031] Side Support Members
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[0032] In the first embodiment, there are: (1) a first side support member
110; and (2) and a second side support member 111. When a user is standing or
moving, the user puts his or her weight on the side support members, one of which is
on the user’s right side and the other of which is on the user’s left side. Each side
support member forms a forward leg 180, 181 and a rear leg 190, 191. The legs may
be formed by connecting structures such as tubes or by bending or molding or single
structure such as a tube. In some embodiments, when in use, the first side support
member and the second side support member are substantially parallel to each other
or are parallel to each other. In some embodiments, when being stored, the first side
support member and the second side support member are substantially parallel to

each other or are parallel to each other.

[0033] When the device is in use, the forward and rear legs may extend
vertically or substantially vertically toward the floor. In some embodiments, when
the device is in use, each front leg forms an angle of 60 to 90 degrees or 65 to 85
degrees or 70 to 80 degrees with the floor while the remainder of the support
members above the front legs are perpendicular or substantially perpendicular to the
floor. In some embodiments, when the device is in use, each rear leg forms an angle
of 90 to 135 degrees or 95 to 115 degrees or 110 to 120 degrees with the floor while
the remainder of the support members above the front legs are perpendicular or
substantially perpendicular to the floor. Thus, unless the front leg and the rear leg
are both 90 degrees relative to the floor, they are not parallel to each other and one
may angle toward the other or each may angle toward the other as they move away
from the floor. In some embodiments, the angles of the front leg and the rear leg are
relative to a vertical plane perpendicular to the side support members, and the legs

remain within or substantially within the planes of the side support members.

[0034] In some embodiments, each front leg forms a constant angle relative
to the floor until it reaches the point where it transitions to (or is attached to) an
upper support region of the side support member and each rear leg forms a constant
angle relative to the floor until it reaches the point where it transitions to (or is
attached to) the upper support region. Alternatively, one or both of each front leg
and/or rear leg forms a first angle relative to the floor when in use and a second angle
as one moves away from the floor. This second angle may, for example, in the case

of the front leg be greater relative to the floor, by for example, 1 to 30 degrees or 5 to
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20 degrees and in the case of the rear leg, smaller, by for example, 1 to 30 degrees or
5 to 20 degrees in each case signaling that an upper region is closer to 90 degrees
than the lower region of the same leg when the angle for the given leg is not
constant. By way of a non-limiting example, when the device is in use, each front
leg may form a constant angle relative to the floor while a first (also referred to as
lower) region of each rear leg forms a first angle relative to the floor and a second
(also referred to as an upper) region, which is distal to the floor forms a smaller angle
(closer to ninety degrees) relative to the floor. In some embodiments, within each
side support member, the front leg and rear leg are not parallel to each other and are
farthest from each other at their locations closest to the floor (i.e., the farthest that

they are from the upper member).

[0035] At the lower end of the front legs are wheels 140, 141. In some
embodiments, the wheels are solid, while in other embodiments they are donut
shaped. Additionally, they may be rimmed or rimless. Further, optionally, the

wheels have tires or a rubber exterior.

[0036] The side support members may be hollow tubes or partially or
completely solid. If the side support members are hollow in whole or in part, at the
lower end of each rear leg there may, for example, be a stopper or another structure
that closes the tube that forms the rear leg and/or adds friction. This material may,
for example, comprise, consist essentially of, or consist of a material such as rubber
or plastic or a combination thereof 195, 196. In some embodiments there is an
absence of wheels at the lower end of the rear legs, while in other embodiments there
is a wheel at the bottom of each rear leg, in which case the walker may also be
referred to as a rollator. When a wheel is present, optionally it contains a locking

mechanism such as a foot activated locking mechanism.

[0037] Within each side support member is an upper connector region 100,
101. The upper connector region joins the front leg and the rear leg. When the

device is in use, the upper connector region may be parallel or substantially parallel
to the ground. Also, the transition between the upper connector region and each of

the front leg and the rear leg may be curved (rounded) or a right angle.

[0038] Optionally, each side support member contains a lower connector

region that connects each front leg and rear leg 150, 151. In some embodiments,
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each lower connector region is substantially parallel to the upper connector region of
the respective side support member. Persons of ordinary skill in the art will
recognize that although each of the forward leg, rear leg, upper connector region and
lower connector region are described separately, there may be seamless or seamed
transitions between the connector regions and the legs. Additionally, although
described herein as a region within the side support members, one or both of the
lower connector regions and one or both of the upper connector regions can instead
be separate structures that are associated with the legs through fasteners or by

welding.

[0039] In some embodiments, the upper connector regions are textured to
allow a user to maintain his or her grip more easily. In other embodiments, there
may be a cover over part or all of each upper connector region. Optionally the
covers may extend over part of one or both of the front leg and rear leg. In some
embodiments, the cover comprises, consists essentially of, or consists of leather 115,

116.

[0040] In some embodiments, each of the first forward leg, the first rear leg,
the second forward leg, and the second rear leg are collapsible. As used herein each
leg is “collapsible” if by each leg can be moved from an in use state to a collapsed
state by pivoting, folding, or otherwise being shifted so that the distance from the top
of the device to the surface on which the device rests becomes smaller. Thus, the
height of the device decrease. In some embodiments, there are pivot mechanisms in
each of the first forward leg, the first rear leg, the second forward leg, and the second

rear leg 170, 171, 174, and 172.

[0041] If a lower connector member is present, there may be a first forward
pivot mechanism between a first lower connector region and the first wheel, a second
forward pivot mechanism between a second lower connector region and the second
wheel, a first rear pivot mechanism between the first lower connector region and the
lower terminus of the first rear leg, and a second rear pivot mechanism between the

second lower connector region and the lower terminus of the second rear leg.

[0042] Examples of pivot mechanisms include but are not limited to hinges.
Pivot mechanisms allow one element to rotate partially or completely around or

relative to a another. In some embodiments, the pivot mechanism allows for rotation

PCT/US2022/015167
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between zero and one hundred and eighty degrees. In some embodiments, the pivot

mechanism comprises a hinge.

[0043] In some embodiments, the pivot mechanism further comprises a
slidable sleeve on each leg that allows the pivot to be locked and unlocked. Each of
these sleeves may be independently controlled or the two sleeves on the right side
may be moved together while the two sleeves on the left side may be moved

together.

[0044] In some embodiments, the pivot mechanism comprises a cable
connection for each leg. Each cable connection may, for example, be potentially
spring loaded to release from the folded position, and optionally contain a pulley

type attachment on each leg.

[0045] Additionally or alternatively, the pivot mechanism may comprise a
ratchet system. In a non-limiting example of a ratchet system that may be used in
connection with the present invention there is a one way ratchet to “open,” which
requires a user to push beyond open, thereby releasing the ratchet and to allow for

closure.

[0046] Other pivot mechanisms for the legs include but are not limited to:
binary closed/open positioning that is capable of rotating on a fully pinned
connection on each leg; spring loaded actuating mechanisms and combinations

thereof.

[0047] In some embodiments all legs rotate the same ways, i.e., all clockwise
or all counterclockwise. In other embodiments, one pair of the left or right legs
rotates clockwise and the other pair of the left or right legs rotated counterclockwise.
In other embodiments, one pair of the front or rear legs rotates clockwise and the

other pair of the front or rear legs rotates counterclockwise.

[0048] If either or both of each of the front leg and the rear leg is not linear,
i.e., transitions from a first angle to a second angle relative to the floor and thus
contains a bend, the location of this bend or transition may be below the pivot
mechanism at the pivot mechanism, above the pivot mechanism, below the lower

support member, at the lower support member or above the lower support member.

[0049] An example of use of the pivot mechanisms is shown in figure 2B. A

lower portion of each of the first front leg 180, the first rear leg 190, the second front

PCT/US2022/015167
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leg 181, and the second rear leg 191 is folded inward after use of the respective pivot
mechanism. As shown in the figure, the distance from each of the four pivot
mechanisms to the upper region of each side member is the same, while the distance
between the front pivot mechanisms and the wheels is smaller than the distance
between the rear pivot mechanisms and the lower termini of the rear legs. This is
because in the device shown, when is use, the angle between the lower regions of the
rear legs and the floor is farther from ninety degrees than the angle between the front
legs and the floor when the device is in use. This difference may, for example, be 5

to 30 degrees or 10 to 20 degrees.

[0050] There may also be a pivot lock that may be in a locked position for
each pivot mechanism when the walker is in use and/or being stored, and be in an
unlocked position when transitioning from storage to in use and from in use to
storage. The locking mechanism may, for example, be a push button ratchet joint, a

notch joint, or slip joint.

[0051] By collapsing the legs, the device can be rendered compact and, for
example, fit in an overhead bin on an airplane. As stored, the lower portions of the
legs of the two side support members are closer to each other than the upper portions
are to each other, but the upper portions of the two side support members are at least
substantially parallel to each other in this storage configuration and in some
embodiments, substantially parallel to the lower portion of the side support members

in this storage configuration.

[0052] As noted above, when the front leg and rear leg do not form the same
angles relative to the floor (or the rear leg’s angle is not = 180 degree — [the angle
that the front leg forms with the floor]), their lower regions may be different lengths.
Consequently, when the device is folded, the lower regions of the front legs do not
extend as high as the lower regions of the rear legs. Both of these lower regions do
not extend beyond the upper connector regions. Optionally, the device may be
designed such that when collapsed, the front legs do not extend as high as the lateral

member while the rear legs extend higher than the lateral member.

[0053] In some embodiments, the height of the side support members is
adjustable for different in use positions. Thus, in addition to being collapsible or

alternatively to being collapsible for storage, the device may be height adjustable. In

10
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some embodiments, the first side support member and the second side support
member may each comprise a height adjustment mechanism. By having an
adjustable height option, the same device may be used by users of different heights.
Each height adjustment mechanism may be, comprise, consist essentially of, or
consist of a set of vertical telescoping members. In some embodiments, each height
adjustment mechanism comprises a vertical locking system, wherein the vertical
locking system is capable of locking each of the first side support member and the

second side support member at a plurality of heights.

[0054] In some embodiments, the height adjustment mechanism, which may
be located in the upper portion of each front and rear leg of each side support
member, comprises two or more telescoping structures that are released and locked
in place by a level or button 120. In other embodiments, the height of the side
support members is controlled through the arms, which are the upper region of the
side support members. For example, by rotating the arms inward or outward, a
height engagement mechanism may be released, thereby allowing the user to lift a
portion of the telescoped legs to a desired height. When the user rotates the arms
back to the default position, the locking mechanism may reengage, thereby securing

the arms at the desired height.

[0055] Regardless of where the control for the height adjustment mechanism
is located, in some embodiments, all telescoping occurs in the upper portion of the

legs, i.e., distal to the floor so that the lower portion of all of the legs remains a fixed
length. Thus, the when the upper portion of the legs move inside of fixed down tube

elements adjustment will not be in the portion of the legs proximate to the floor.

[0056] In some embodiments, the telescoping occurs only in the upper
portion of the device and the device is capable of having the height varying up to 14
inches, up to 12 inches or up to 10 inches or up to 8 inches or up to 6 inches or up to

4 inches.

[0057] In some embodiments, the height adjustment system contains a
locking mechanism. A non-limiting example of the locking system is a system
comprising, consisting essentially of, or consisting of push button detents to lock and

unlock
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[0058] In some embodiments, the user provides the exclusive force for
movement in the vertical direction. In other embodiments, the system is configured
to allow for a gas charged assist, and comprises a cylinder for enabling a gas charged
assist in each fixed leg element i.e., the portion that does not move during

telescoping.

[0059] Both the height adjustment mechanism and the pivot mechanisms
change the overall height of the device. However, the height adjustment mechanism
is capable of being employed while the device is in use whereas the pivot mechanism
is engaged when the device is being transitioned from storage to in use and back. If
a height adjustment mechanism is present, optionally, when putting the device in the

storage mode, one may first use the height adjustment mechanism to lower the arms.

[0060] Lateral Member

[0061] Between the first side support member and the second side support
member is a lateral member 127. The lateral member is capable of defining a
plurality of distances. By way of a non-limiting example, the lateral member may be
part of a width adjustment system that has two or more horizontal telescoping
members that telescope from one or both ends. In some embodiments, the horizontal
width adjustment system comprises an inner lateral member, a first outer lateral
member, and a second outer lateral member, wherein the first outer lateral member is
attached to or part of the first forward leg and the second outer lateral member is

attached to or part of the second forward leg.

[0062] As shown in figure 1, there is an inner lateral member 130 and two
outer lateral members 125 and 126. In figure 2A, the side support members have
been moved closer together, thereby narrowing the width of the device and hiding
the inner lateral member within the first outer lateral member 125, and the second
outer lateral member 126. Although the figure shows an inner member that is
telescoped from both sides, within the scope of the invention is a mechanism for

telescoping from only one side.

[0063] The lateral member is adjustable between a plurality of positions,
wherein when in a first position, the first side support member and the second side

support member are a first distance apart and wherein when in a second position, the
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first side support member and the second side support members are a second distance
apart, wherein the first distance is greater than the second distance. When moving
from the first position to the second position the entire side support members move

closer together.

[0064] The mechanism for horizontal movement may be designed in a
number of ways, including but not limited to having detents for a lock or a cam type
lock controlled by a single lever; a horizontal locking system that comprises a pin
and a plurality of holes; a ratchet system; a rack and pinion system that allows for
rolling adjustment; a sliding or rolling design that comprises a tube in tube system;

and two rectangles that allow for telescoping, and combinations thereof.

[0065] In some embodiments, the width of the walker is controlled through
the arms, which are the upper regions of the side support member. For example, by
rotating the arms inward or outward, a width engagement mechanism may be
released, thereby allowing the user to pull apart or push together the side support
members. When the user rotates the arms back to the default position, the locking
mechanism may reengage thereby securing the arms at the desired width. One or
both of the width and height may be controlled through the arms. Thus, the width
may be controlled by rotation in one direction (inward or outward) and the height
may be controlled by rotating the arms in the other direction. These two control
features (height and width) may be located at the same or different parts of one or
both of the arms. Additionally, each may be on one arm or either or both may be on

both arms.

[0066] Alternative to controlling the width through rotation of the arms, the
device may be equipped with a release or latch that when in a first position maintains
a width at a given position and when the release or latch is in a second position
allows the user to push the side support members closer together or to pull them
farther apart. Either or both releases or latches may be on the upper support member

or on one or both front legs or the lateral member.

[0067] As shown in figures 3A and 3B, in some embodiments, on the inner
lateral member 130 there is a release 136 that may be pressed to allow the inner latter

member to slide and markings 137 that allow a user to know by how much he or she
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increases or decrease the width. Figure 3A shows a portion of a walker in a first

position, whereas figure 3B shows a portion of the walker in a second position.

[0068] Optionally one or both of the outer members comprises a light, such
as a headlight 160 in figure 1. The light may be battery operated and controllable by
a switch (not shown) that is located on an inner side of a lateral member.
Additionally or alternatively, the light may be associated with a sensor that

determines whether light is needed, and the sensor activates the light as needed.

[0069] Smart Walkers

[0070] In some embodiments, the walker is capable of determining the width
of a passage that the user is going to enter. In these devices, there may be one or
more of a sensor, a camera, a sonar device, or a radar device that detects the width of
a passageway immediately in front of or 1 to 20 feet in front of or 5 to 10 feet in
front of the user. This information may be relayed to a computing device within the
walker or to a user’s smartphone that determines if the current configuration of the

device is narrow enough to fit through an upcoming space.

[0071] The device may be set up to narrow the distance between the support
members automatically if they are too wide apart. Additionally or alternatively, the
system may be configured to alert the user by, for example, a text message or sound
on his or her smartphone or on the device itself or a flashing light that adjustment in

size 1s recommended.

[0072] If the device is configured to adjust automatically, then within or
associated with the lateral member are the electronic circuitry and mechanical

structures such as gears to cause automatic adjustment to an appropriate size.

[0073] Storage Compartment

[0074] In some embodiments, the walker further comprises a storage
compartment, wherein the storage compartment is attached to the first or second
outer lateral member. The storage compartment may, for example, be a rigid, semi-
rigid or flexible pouch. The storage compartment may be made of any material that

is now known or that comes to be known and that a person of ordinary skill in the art
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would consider of use in connection with the present invention, e.g., nylon, mesh,

plastic, metal and combinations thereof.

[0075] In some embodiments, and as shown in figures 3A and 3B, the
storage compartment 138 is on the inner side of the first outer lateral member 125 or
second outer lateral member 126 and thus opens toward a user. In some
embodiments, the dimension of the storage compartment that is parallel to the lateral
element is less than or equal to the combined length of the first outer lateral member
125 and the second outer lateral member 126. Consequently, when the inner lateral

member is fully hidden, the storage compartment is not compressed.

[0076] Rollators

[0077] Various embodiments of the present invention are described as
walkers. In some of these embodiments, at the lower end of each front leg, there is a
wheel and as the lower end of each rear leg there is an absence of a wheel, and there
may, for example, be a stopper. In other embodiments, the lower end of each rear

leg may contain a wheel, in which case the walker may also be termed a rollator.

[0078] In some embodiments, the wheels on the front legs and/or on the rear
legs are removable. For example, in some embodiments, a lower end of the rear legs
contain a removable cap and/or lower portion that when removed reveal a male or
female coupling structure or screw threads. The wheels to be attached may be
equipped with a structure that is complementary to the male or female coupling

structure or screw threads.

[0079] Gas Struts and Bowden Cables

[0080] According to another embodiment, the present invention is directed to
the use of a gas struts and Bowden cables in a walker that is width adjustable and
optionally collapsible. In this embodiment, the walker comprises a vertical member,
a first wheel, a second wheel, handles, a first connector system, a second connector

system, and optionally a first extension element, and a second extension element.

[0081] Vertical Member
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[0082] In one embodiment, as shown in figure 4, there is a vertical member
470. When this walker is in use, the vertical member is in front of the user.
Associated with the vertical member may be a height adjustment system, wherein the
height adjustment system is capable of causing the vertical member to move between
a plurality of vertical positions. Optionally, the vertical member has markings, 419
of figure 6, that indicate the height of the walker (either objectively such as in
feet/inches or meters/centimeters or relative to the various other possible heights of

the walker) and that are visible by the user.

[0083] Associated with the vertical member is a width adjustment system that
is capable of causing a distance between the first wheel and the second wheel to
adjust between a plurality of positions. In some embodiments, the width adjustment
system comprises a width adjustment Bowden cable. Attached to the vertical
member is a width adjustment grab handle 420 and a width expansion foot pad 492.
Within the vertical member is the width adjustment gas strut 440 and the height

adjustment gas strut 410.

[0084] In some embodiments, the width adjustment system comprises a
width adjustment gas strut and a width adjustment foot pad. These structures may
work cooperatively or complementarily to adjust the width of the walker. When the
width of the walker is adjusted, the overall foot print changes because the widest

parts, the wheels, move closer or farther apart.

[0085] The vertical member may comprise one or more tubes within a
housing, 467 of figure 6. In some embodiments, it is the housing to which other
components are attached and through which other components are thread. In some
embodiments, the vertical member comprises, consists essentially of, or consists of a

metal such as aluminum, plastic, fiberglass or combinations thereof.

[0086] Examples of mechanisms for controlling vertical movement include
but are not limited to shock Down Tubes such as those commonly used in office
chairs; air suspension assists, similar to hatch struts on cars; and ratchets to control
descent with the ability to lock at ratchet clicks. In one embodiment, one of elements
405A (figure 6) is a height adjust lever that has a cable for the gas shock trigger,

while the other element 405B (figure 6) is a lever that controls the width of handles
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and allows for fining tuning based on the configuration centered at a connection

point in 403.

[0087] In some embodiments, the height adjustment mechanism allows a user
to stop anywhere between a maximum and minimum height. In other embodiments,

the device allows the user to stop only a finite number of predetermined locations.

[0088] In some embodiments, the device contains a display that provides
information about the device’s height. The information may be relative, e.g., on a
scale of 1 to 10 or 1 to 100, or it may be absolute and provide information in inches

and/or centimeters.

[0089] Handles

[0090] Extending from the vertical member is a handlebar system 403 that
contains left and right handles. Through one of the handlebars is thread a height
adjustment Bowden cable 401 and through the other handlebar is thread a width
adjustment Bowden cable 402. Each of the Bowden adjustment cables terminates at
one end in a gas strand release handle 405 (figure 4) and at the other end extends

through the vertical element.

[0091] In some embodiments there is one or both of a height adjustment
actuator and a width adjustment actuator located on the handles. By way of non-
limiting examples, the actuators may be switches or buttons in effective
communication with the Bowden cables and/struts as necessary to cause adjustments
in height and or width. In some embodiments, the height adjustment system
comprises one or more of a height adjustment Bowden cable, a height adjustment gas

strut and a height actuator, wherein the height actuator is located on the handles.

[0092] Optionally, the handlebar system 421comprises a digital display,
which can be seen in figure 6. The digital display may, for example, be a graphic
user interface. In some embodiments, the walker comprises a pedometer and the
digital display is capable of displaying information collected by the pedometer 416
as well as displaying the height 417 and width 418 of the walker. In some
embodiments the digital display is capable of being in wired or wireless

communication with a smartphone.
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[0093] For reference, also shown in figure 6 are the height release actuator
405A and the width release actuator 405B. These actuators can be operably coupled

to the height adjustment mechanism and width adjustment mechanisms respectively.

[0094] Optionally, the handles comprise grips 406. The grips may for

example, comprise, consist essentially of, or consist of leather.

[0095] Wheels

[0096] The walker as shown is figure 4 has a first wheel 451 and a second
wheel 452. In some embodiments, the wheels are solid, while in other embodiments
they are donut shaped. Further, optionally, the wheels have tires or a rubber rim. In

some embodiments, the wheels have a diameter of 4 to 18 inches or 6 to 12 inches.

[0097] Connector System

[0098] Each wheel is connected to the vertical member through a connector
system. Thus, the first wheel is associated with the vertical member through a first
connector system and the second wheel is connected to the vertical member through

a second connector system.

[0099] Figure 4 shows an example of a connector system. Each connector
system as shown has a pair of rigid elements 481 and 482 that maintain stability
between the wheels and the vertical members. Rather than using a pair of these rigid
elements, one could use only a single rigid element for each wheel or more than two
rigid elements. In some embodiments, the length of the rigid elements is fixed, but
they can slide over a range along the vertical element or its housing, thereby defining

a range of widths of the walker.

[00100] Optionally, each connector system has a width expansion foot pad
431, 432. The width expansion foot pads are part of the means through which the

changes in the width of the walker is accomplished.

[00101] Extension elements

18



10

15

20

25

30

CA 03210496 2023-08-01

WO 2022/170010 PCT/US2022/015167

[00102] Various embodiments of the present invention also comprise
extension elements that may help to define the space in which the user stands or
walks and that may also further stabilize the device when in use. A first extension
element 461 may be connected to the first wheel 451, and a second extension

element 462 may be connected to the second wheel 461.

[00103] Each of the first extension element and the second extension element
may be affixed directly or indirectly to hub of a wheel (or other structure) and when
the device is in use extend rearward, parallel or substantially parallel to the floor.
The extension elements may be configured such that when a user is walking, the
extension elements do not touch the ground but at no point are more than 12 inches,
more than 10 inches, more than 8 inches, more than 6 inches, more than 4, inches or

more than 2 inches from the ground.

[00104] In some embodiments, the first extension element is connected to the
first wheel at a first end of the first extension element and a second end of the first
extension element extends rearward when the device is in use, and the second
extension element is connected to the second wheel at a first end of the second
extension element and a second end of the second extension element extends

rearward when the device is in use.

[00105] Collapsibility and Width Adjustment

[00106] Figures SA, 5B, and 5C show an embodiment of the present
invention in three configurations. In figure 5A, the walker is collapsed and thus at
its most compact. The handles and digital display 498 are oriented substantially
parallel to vertical member 470. In order to cause the handles and digital display to
be substantially parallel the vertical member that have be actuated or pivoted around
a handlebar pivot mechanism 494. The tube of the vertical member 470 has been

telescoped within a housing 496.

[00107] The first extension element 461 and the second extension element
462, which are part of the device are also positioned substantially perpendicular

vertical member.

[00108] Moving from figure SA to figure 5B, (from the storage to the in use

state) vertical element moves from substantially parallel to substantially
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perpendicular to the first extension element 461 and the second extension element
462. Additionally, the handles and digital display 498 have been moved from
substantially parallel to the vertical member 470 to substantially perpendicular to the

vertical member, which has been extended from the housing 496.

[00109] Moving from figure 5B to figure 5C, (from a narrow to wide state)
the first extension element 461 and the second extension element 462 are in the same
position relative to the first wheel 451 and second wheel 452. Similarly, the handles
and digital display 498 remain substantially perpendicular to the vertical member
470, which remains extended from the housing 496. However, the distance between
the first extension element 461 and the second extension element 462 is greater in

figure 5C than it was in figure 5B.

[00110] In some embodiments, one may collapse the device by pulling
element 420, which causes elements 481, 482, 491, and 492 of the connector system
to move inward and upward. The extension elements 461 and 462 do not rotate
around the wheels, but after the connector system has moved inward, the vertical
element and the assembly associated with it rotates toward 461 and 462. Optionally,
the device contains a cam action lock or other type of lock for maintaining the device

in an open (in use) or collapsed position.

[00111] Uses

[00112] The walkers of the present invention may be used in a variety of
settings. Because these walkers are versatile, they may be used in all circumstances
in which commonly known walkers are used. Additionally, because they are
adjustable in width, a person may use them in settings in which there is limited space

such as the aisle of a plane or train or in a narrow or congested hallway or room.

[00113] According to one embodiment, the present invention is directed to a
method for using a walker of the present invention. The method comprises forward
movement while engaging the walker. In some embodiments, the user adjusts the
width of the walker while standing. In some embodiments, the user adjusts the width

of the walker while moving.
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[00114] In some embodiments, the user adjusts the height of the walker while
standing. In some embodiments, the user adjusts the height of the walker while

moving.

[00115] In some embodiments, the user collapses the walker to a storage
configuration. In some embodiments, the user first narrows the width of the walker
while the walker is in an in use mode, i.e., the legs or extension members have not
been collapsed or folded, and then collapses, folds, or engages or otherwise activated
the pivot mechanisms in order to transform the walkers into their more compact
states. If there is a handlebar system, that system may, also be collapsed, folded, or
otherwise moved through activation of the applicable pivot mechanism in order to

render the device more compact.

[00116] Additional Features

[00117] Various devices of the present invention may be equipped with
additional features. In some embodiments, the devices comprise an electric motor.
When a device has one pair of wheels, the electric motor may be configured to drive
those wheels. When the device contains more than one pair of wheels, the electric
motor may be designed to drive only the front wheels, only the rear wheels, or all
wheels. Further, the device may be designed such that the electric motor is equipped
with regenerative braking. Regenerative braking causes the device to break when a

user moves downhill or moves downhill at a greater than predetermined speed.

[00118] In some embodiments, the devices further comprise biometric sensors
on, for example, the handles, the output of which may be visible on a user interface
on the device itself and/or on a user’s smartphone. Additionally or alternatively, the
devices may be equipped with a sensor that determines whether the device is

properly oriented or it has begun to tip over.

[00119] In some embodiments, the device comprises circuitry that allows for
global positioning satellite (GPS) tracking. Additionally or alternatively, the devices
comprise circuitry that measures the distance travelled or number of steps taken by a
user. All of the aforementioned information, if collected, may be reported to a user
interface on the device, a user’s smartphone, or a third party who is remote, or a

combination thereof .
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Claims
We claim:
1. A walker comprising:

(a) a first side support member, wherein the first side support member forms a

first forward leg and a first rear leg,

(b) a second side support member, wherein the second side support member

forms a second forward leg and a second rear leg,
(c) afirst wheel, wherein the first wheel is attached to the first forward leg,

(d) a second wheel, wherein the second wheel is attached to the second

forward leg,

(e) alateral member, wherein the lateral member connects the first side

support member and the second side support member,

wherein each of the first forward leg, the first rear leg, the second forward leg

and the second rear leg are collapsible and

wherein the lateral member is adjustable between a plurality of positions,
wherein when in a first position, the first side support member and the second
side support member are a first distance apart and wherein when in a second
position, the first side support member and the second side support member
are a second distance apart, wherein the first distance is greater than the

second distance.

2. The walker of claim 1 further comprising a first forward pivot mechanism, a
first rear pivot mechanism, a second forward pivot mechanism, and a second
rear pivot mechanism, wherein the first forward leg is collapsible at the first
forward pivot mechanism, the first rear leg is collapsible at the first rear pivot
mechanism, the second forward leg is collapsible at the second forward pivot
mechanism, and the second rear leg is collapsible at the second rear pivot

mechanism.

3. The walker of claim 2, wherein the first forward pivot mechanism, the first
rear pivot mechanism, the second forward pivot mechanism, and the second

rear pivot mechanism allow a lower portion of the first front leg to rotate
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toward the second side support member, a lower portion of the second front
leg to rotate toward the first side support member, a lower portion of the first
rear leg to rotate toward the second side support member, and a lower portion

of the second front rear to rotate toward the first side support member.

The walker of claim 3, wherein the lower portion of the first front leg is
shorter than the lower portion of the first rear leg and the lower portion of the

second front leg is shorter than the lower portion of the second rear leg.

The walker of claim 2, wherein the lateral member is part of a width
adjustment mechanism, wherein the width adjustment mechanism comprises a
horizontal locking system, wherein the horizontal locking system is capable of
locking each of the first side support member and the second side support

member at a plurality of widths apart.

The walker of claim 5, wherein the width adjustment system comprises a

horizontal telescoping member.

The walker of claim 5, wherein the width adjustment system, comprises an
inner member, a first outer lateral member, and a second outer lateral member,
wherein the first outer lateral member is attached to the first forward leg and
the second outer lateral member is attached to the second forward leg and the
inner member is capable of telescoping at a first end in the first outer lateral

member.

The walker of claim 5, wherein the horizontal locking system comprises a pin

and a plurality of holes.

The walker of claim 5, wherein the horizontal locking system comprises a

protrusion and a plurality of cavities.

The walker of claim 5 further comprising a sensor, wherein the sensor is

capable of determining a width of a space.

The walker of claim 10 further comprising an electronic system for adjusting
the distance between the first side support member and the second side support

member in response to information detected by the sensor.

The walker of claim 5 further comprising a camera.
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The walker of claim 7 further comprising a storage compartment, wherein the

storage compartment is attached to the first outer lateral member.

The walker of claim 3, wherein the first side support member and the second

side support member each comprise a height adjustment mechanism.

The walker of claim 14, wherein each height adjustment mechanism

comprises a set of vertical telescoping members.

The walker of claim 15, wherein each height adjustment mechanism
comprises a vertical locking system, wherein the vertical locking system is
capable of locking each of the first side support member and the second side

support member at a plurality of heights.

The walker of claim 1 further comprising a first lower support member and a
second lower support member, wherein the first lower support member joins
the first front leg to the first rear leg at a location lower than the first upper
support member and the second lower support member joins the second front
leg to the second rear leg at a location lower than the second upper support

member.

The walker of claim 17, wherein each of the first rear leg and the second rear

leg contains a bend.

The walker of claim 18, wherein the bend in the first rear leg is at or below
where the first lower supper member attaches to the first rear leg and the bend
in the second rear leg is at or below where the second lower supper member

attaches to the second rear leg.

The walker of claim 19, wherein the bend in the first rear leg is above the first
pivot mechanism and the bend in the second rear leg is above the second pivot

mechanism.

The walker of claim 1 further comprising a light.

The walker of claim 21 further comprising grips.

The walker of claim 22, wherein the grips are leather.

The walker of any of claims 1 to 23, wherein in the first position, the first side

support member is substantially parallel to the second support member and in
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the second position, the first side support member is substantially parallel to

the second support member.

The walker of claim 24, wherein in the first position, the first side support
member is parallel to the second support member and in the second position,

the first side support member is parallel to the second support member.

The walker of claim 1, wherein in the first position, the first side support
member is at least substantially parallel to the second side support member
and in the second position, the first side support member is at least

substantially parallel to the second side support member.

The walker of claim 26, wherein said walker is capable of existing in a third
position, wherein the third position is a collapsed position, wherein the height
of the walker in the third position is smaller than height of the walker in the
second position and wherein when in the third position, the first side support

member is parallel to the second side support member.
A walker comprising

(a) a vertical member,

(b) a first wheel,

(c) a second wheel,

(d) handles,

(e) a first connector system, wherein the first connector system connects

the first wheel and the vertical member,

(f) asecond connector system, wherein the second connector system

connects the second wheel and the vertical member,

(g) aheight adjustment system, wherein the height adjustment system is
capable of causing the vertical member to move between a plurality of

vertical positions, and

(h) a width adjustment system, wherein the width adjustment system is
capable of causing a distance between the first wheel and the second

wheel to adjust between a plurality of positions.
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36.

37.

38.

39.

40.

41.

The walker of claim 28 further comprising a first extension element and a
second extension element, wherein the first extension element is connected to
the first wheel at a first end of the first extension element and a second end of
the first extension element extends rearward when the device is in use, and
wherein the second extension element is connected to the second wheel at a
first end of the second extension element and a second end of the second

extension element extends rearward when the device is in use.

The walker of claim 28, wherein the width adjustment system comprises a

width adjustment Bowden cable.

The walker of claim 28, wherein the width adjustment system further
comprises a width actuator, and wherein the width actuator is located on the

handles.

The walker of claim 30, wherein the width adjustment system further
comprises a width adjustment grab handle, wherein the width adjustment grab

handle is located on the vertical member.

The walker of claim 32, wherein the width adjustment system further

comprises a width adjustment gas strut.

The walker of claim 30, wherein the width adjustment system further

comprises a width adjustment foot pad.

The walker of claim 28, wherein the height adjustment system comprises a

height adjustment Bowden cable.

The walker of claim 35, wherein the height adjustment system further

comprises a height adjustment gas strut.

The walker of claim 36, wherein the height adjustment system further

comprises a height actuator, and the height actuator is located on the handles.

The walker of claim 35 further comprising a digital display, wherein the

digital display is located on the handles.
The walker of claim 38, wherein the handles comprise grips.
The walker of claim 39, wherein the grips are leather.

The walker of claim 38 further comprising a pedometer.
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42. A method of navigating a space comprising causing a walker of any of claims

1 to 41 to move between the first position and the second position.
43. The method of claim 42, wherein the space is an aisle of a train.

44. The method of claim 42, wherein the space is an aisle of an airplane.
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