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a non-elastic material looped at each distal end, divided by a discrete elastic segment and having incremental visual markings desig -
nating amount of adjustment.
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RANGE OF MOTION FLEXIBILITY DEVICE AND METHOD OF USE

Inventors: Robert W. Aldridge and Shari Aldridge

FIELD OF INVENTION
[0001] This invention relates to a device and method to aid in stretching the body.
More particularly, the invention relates to a wearable and hands free stretching device for

improving body flexibility and range of motion.

BACKGROUND
[0002] Stretching is an integral part of proper exercise or fitness routine. It is further an
essential component of physical therapy and sports medicine. Stretching reduces tissue
injury, improves flexibility, helping joints move through their full range of motion and
increases blood flow to muscles. Those who regularly work out including athletes understand
the benefits of stretching and improving body flexibility as well as range of motion during
exercise programs and to perform certain elements during competitive routines. For anyone
engaging in physical activity, stretching has long been recommended in warm up and cool
down regimens. Various methods are used for stretching. Some methods involve stretching
without any device by using one’s own body or applying tension on an external stationary
object, while some methods involve use of an apparatus. Stretching should be performed
slowly and steadily, in a controlled manner, to reduce injuries such as muscle or ligament
tearing. Stretching should also be performed for required duration to prevent tissue injury
and improve flexibility.
[0003] Some existing methods and devices for stretching do not maximize the

benefits of appropriate stretching and can actually cause side effects due to improper form
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and misalignment of the body. Some stretching devices for targeted leg and back stretching
require the use of arms to hold onto a device, thereby putting unnecessary strain on the
person especially discomfort in the upper body. Such devices as yoga straps further are not
connected to or supported by the body and thereby lead to often cumbersome, awkward,
uncomfortable or inefficient hand guiding. Some devices require the use of an external
stationary object to connect the device to create the necessary tension, thereby making the
convenience of using such a device a problem. Such use of external objects or the user’s
hands to create tension results in difficulty in use, shorter duration of the stretching, limited
range of motion and may compromise safety.

[0004] Accordingly, the need for a stretching device and method that can minimize side
effects of such inappropriate and inconvenient stretching is apparent. At the same time, there
is a need to maximize benefits of efficient stretching by improving duration and range of
motion through comfortable, hands free stretching, while maintaining safety and productivity.
There is also the need for a self-contained stretching device and method that indicates
progress of stretching to a user, by providing a visual quantitative indication on the device as

to the increase in user’s range of motion and intensity in stretch.

SUMMARY
[0005] Some embodiments of the present invention satisfy these needs. Some
embodiments of the present invention include a novel hands free stretching device that is
wearable and self-contained. In an embodiment, the device comprises a body harness with
arm or shoulder holds.
[0006] One object of the present invention is to provide comfortable tension. Another
object of some embodiments of the present invention is hands free stretching which the user

is in the supine position, allowing for a relaxed upper body and comfortable movement of an
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extension leg strap including the side-to-side direction without interfering with the position of
the harness.

[0007] Still another object of some embodiments of the present invention is to allow
upper body stretching since hands are not required to hold any part of the device.

[0008] A related object is to allow a user to stretch for longer duration of time by
providing maximum comfort during the stretching process. As an aspect of the invention
allows the user to stretch hands free in the supine position, the device further encourages
people of all ages to productively stretch for a relaxing and longer pace.

[0009] Another related object is to allow a user to stretch arms, shoulders and the upper
body for a longer duration of time by providing maximum comfort during the stretching
process.

[0010] In another object, in stretching the different parts of the body there is provided the
ability for clear indication of stretching improvement on the device.

[0011] The above objects are accomplished, for example, by providing a device
comprising a body harness including one or more straps made of flexible, non-elastic material
to create comfortable tension.

[0012] The above objects are accomplished, for example, by providing a shoulder harness
that fits snugly over upper torso for hands free stretching. The body harness includes at least
one shoulder support hold and an adjustable central torso hold for arranging around an upper
torso of the body; and at least one adjustable extension strap having a first end and a second
end, the first end slidably attached to the body harness to move continuously along the
transverse length of the body harness, and the second end forming an appendage support,
such as a loop. In another embodiment, the extension strap further comprises a strap adjuster,
wherein the first end secured to the front of the harness and the second end positioned

through the strap adjuster to form an adjustable distal loop.
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[0013] The objects are further accomplished, for example, by providing a slidable guide
segment attached to the extension strap at one end and from the other end to the harness
along a length of the central hold. The movable guide segment allows the extension strap(s)
to move/glide freely around the upper torso to allow full range of motion, side to side
stretching.

[0014] One embodiment of the present invention is use of flexible but non-elastic
material to create comfortable tension. According to embodiments of the present invention,
the strap components are comprised of woven fabric such as cotton or synthetic material
webbing including sublimated nylon webbing.

[0015] One embodiment of the present invention is use of an O ring for the movable
segment. Another embodiment of the present invention comprises the device using hooks
similar to a carabiner or mountaineering hooks. Another embodiment of the present
invention is use of a clip. Another embodiment of the present invention is use of a loop
slidable around the central strap sewn from the connecting end of the adjustable strap around
the central strap.

[0016] Another embodiment of the present invention is use of additional smaller movable
straps connected to the central strap as hand straps similar to leg straps but of shorter length
for stretching the upper body. In one aspect, the device components may be disassembled
such as the central hold from a shoulder strap or extension strap, with two of the straps locked
through one another for upper body, shoulder/arm stretching. In an alternative aspect, one of
the straps such as the extension strap itself is disconnected and adjusted to be long enough to
conduct the shoulder/arm stretching.

[0017] Another embodiment of the present invention is use of detachable connectors to
connect additional smaller movable straps to the central strap. The extension strap may

include a strap adjuster and or a buckle connection for disconnecting the distal end of the
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extension strap from the extension strap. Similarly the harness including the central hold as
well as one or more of the shoulder holds may include a strap adjuster and connection
assembly for easy removal and adjustability of the straps.

[0018] The above objects are accomplished, for example, by providing a strap for
shoulder and arm stretching creating comfortable tension with an adjustable loop at one end.
[0019] The above objects are accomplished, for example, by providing a strap having
looped distal ends, for shoulder and arm stretching provided with an elastomeric segment to
create comfortable tension, wherein one of the distal ends is an adjustable loop.

[0020] One embodiment of the present invention is use of a segment made of elastomeric
material attached to the extension strap to create an improved comfortable tension. In one
aspect of this embodiment, the segment can be made of an elastomeric substance such as
rubber. In another embodiment, the elastomeric section is a plurality of discrete (separate and
distinct) elastic components.

[0021] In another embodiment the rubber segment can be in the form of extruded rubber
trapped forming a handle around a slidable component such as an O ring, hook, clip or loop.
In yet another embodiment, the rubber segment can be in the form of a band trapped in the
slidable attachment part such as an O ring, hook, clip or loop.

[0022] Another embodiment of the present invention is use of a rubber segment attached
to the extension strap where one of the straps such as the extension strap itself is disconnected
and adjusted to be long enough to conduct the shoulder/arm stretching. In one embodiment,
the rubber segment can be in the form of extruded rubber trapped in grommets. In another
embodiment, this rubber segment can be an in-molded rubber block. The extension strap,
one end that attaches to the central harness and the other that is used as a foothold, may be
handheld and used to stretch the arms and shoulders with comfortable tension.

[0023] In yet another related embodiment, there is a standalone upper body stretching



10

15

20

25

WO 2016/022167 PCT/US2014/072287

strap comprising a flexible and non-elastic material, having looped distal ends that are
connected by an elastomeric segment. One of the looped ends is made adjustable by a strap
adjuster. The configuration of the looped ends provides the necessary grip and support for
arm and shoulder stretching. The elastomeric segment in the strap provides a slight give to
allow the user to increase flexibility while the non-elastic strap maintains tension.

[0024] Another embodiment of the invention comprises incremental markings to measure
the length of the strap as it is pulled or loosened to accommodate the length of the leg or the
arm span or to increase flexibility. In an embodiment, the portion of the strap marked may be
indicated at a base thirty inches and then shortened as flexibility improves or depending on
height of the user. A user can improve and track flexibility with the measurement markings.
As a user’s flexibility increases, the increase of strap length pulled through the adjuster will
indicate progress. The markings can further be an easy indication at which to set the strap
length so that different users may interchangeably use the device and set the length quickly to
the desired length.

[0025] The incremental markings are a clearly visible indicator that may be located on
the body harness along the central strap end that is pulled through the central strap adjuster.
The incremental markings are further located on the extension strap along the end of the
extension strap that is pulled through the extension strap adjuster. On the arm and shoulder
strap, the incremental marking are located on the adjustable strap end that is pulled through
the strap adjuster.

[0026] These and other embodiments of the present invention are further made apparent,

in the remainder of the present document, to those of ordinary skill in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] In order to more fully describe embodiments of the present invention, reference is
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made to the accompanying drawings. These drawings are not to be considered limitations in
the scope of the invention, but are merely illustrative.

[0028] FIG. 1 is a view of the device in assembled form in accordance with an
embodiment of the present invention.

[0029] FIG. 2 shows a view of the device in a disassembled form according to an
embodiment of the present invention.

[0030] FIG. 3 illustrates the device in use as worn by a person for stretching, according to
an embodiment of the present invention.

[0031] FIG. 4 illustrates the device in use as worn by a person in another stretching
position, according to an embodiment of the present invention.

[0032] FIG. 5 illustrates the device in use as worn by a person in another stretching
position, according to an embodiment of the present invention.

[0033] FIG. 6 illustrates the device in use as worn by a person in a shoulder/upper body
forward stretching position, according to an embodiment of the present invention.

[0034] FIG. 7 illustrates the device in use as worn by a person in a backward
shoulder/upper body stretching position, according to an embodiment of the present
invention.

[0035] FIG. 8 illustrates the device in use as worn by a person in a shoulder/upper body
lunge stretching position, according to an embodiment of the present invention.

[0036] FIG. 9 illustrates the device in use as worn by a person in another shoulder/upper
body lunge stretching position, according to an embodiment of the present invention.

[0037] FIG. 10 illustrates the device in use as worn by a person in another shoulder/upper
body bent stretching position, according to an embodiment of the present invention.

[0038] FIG. 11 illustrates the device in use as worn by a person in another shoulder/upper

body bent stretching position, according to an embodiment of the present invention.
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[0039] FIG.12A and FIG. 12B illustrate the front view and rear view of the device vest
portion, according to embodiments of the present invention.

[0040] FIG. 13A illustrates a side view of the extension strap with an elastomeric
segment attached to the extension strap, according to an embodiment of the present invention.
[0041] FIG.13B illustrates an enlarged bottom view of the extension strap of FIG. 13A,
according to an embodiment of the present invention.

[0042] FIG. 14A illustrates a side view of the device as a single strap provided with an
elastomeric segment, according to an embodiment of the present invention.

[0043] FIG. 14B illustrates a bottom view of the device of FIG. 14A, according to an
embodiment of the present invention.

[0044] FIG. 15 illustrates incremental numbered markings provided on a strap used in the
device, according to an embodiment of the present invention.

[0045] FIG. 16A and FIG. 16D illustrate the elastomeric section of a strap according to
embodiments of the present invention.

[0046] FIGS. 17A - FIG. 17F illustrate adjuster options for the straps according to
embodiments of the present invention.

[0047] FIGS. 18A - FIG. 18F illustrate other elastomeric segment options for the strap,
according to embodiments of the present invention.

[0048] FIG. 19 illustrates an elastomeric segment of the strap and its construction,
according to another embodiment of the present invention.

[0049] FIG. 20 illustrates an elastomeric segment of the strap and its construction,
according to another embodiment of the present invention.

[0050] FIG. 21 illustrates an elastomeric segment of the strap and its construction,

according to another embodiment of the present invention.
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DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS
[0051] The description above and below and the drawings of the present document focus
on one or more currently preferred embodiments of the present invention and also describe
some exemplary optional features and/or alternative embodiments. The description and
drawings are for the purpose of illustration and not limitation. Those of ordinary skill in the
art would recognize variations, modifications, and alternatives. Such variations,
modifications, and alternatives are also within the scope of the present invention. Section
titles are terse and are for convenience only.
[0052] An embodiment of the present invention is a range of motion flexibility device as
illustrated in FIG. 1. The device 10 comprises a shoulder or body harness 14 with a central
hold or strap 13 arranged around the upper torso; a movable segment 20 attached to an
adjustable extension strap 22 with a distal end appendage support such as loop 24. The
movable segment 20 is attached to the extension strap 22 with a first end secured around the
movable segment 20, for example the first end sewn upon itself at a point 21. The central
hold 13 is provided with a connector assembly 18 for easy removal. The body harness 14
comprises at least one shoulder hold and in an embodiment, two shoulder holds 11, 12 to
keep the device balanced and comfortably snug in place during the stretching motion.
[0053] According to an embodiment, as shown in FIG. 1, the adjustable extension strap
22 comprises a distal loop 24 which may formed by securing an end of the extension strap
onto itself. In an embodiment, the loop 24 is sewn upon itself at point 30. The loop 24
serves as an appendage support, foothold, during the stretching motion. The extension strap
22 further comprises a connector assembly 26 which may further serve as a strap adjuster.
[0054] The device 10 can be made of various materials. Flexible, non-elastic materials

forming a strong yet lightweight woven material is & desired for the strap components. Such



10

15

20

25

WO 2016/022167 PCT/US2014/072287

woven material may include a woven fabric, including cotton or flax, as well as synthetic
materials including vinyl or polymer materials. The straps may be manufactured as a cotton
or canvas webbing, as well as synthetic webbing including nylon, polypropylene, polyester
and blends thereof.

[0055] In one preferred embodiment, the device strap components are made of flexible
and strong canvas strap such as a typical yoga strap. In another preferred embodiment the
strap is made of lightweight polypropylene.

[0056] As shown in FIG. 2 the device 10 is shown in a disassembled or disconnected
position in which the harness connection assembly 18 is in the open position. In an
embodiment, connector assembly 18 is made of a snap buckle for easy removal showing a
receiving end 18a and an insertion end 18b. In an embodiment, the connector assembly 18 is
connected to a first end of the central strap 13 at the receiving end 18a and to a second end 15
at the insertion end 18b in which the second end 15 is pulled through the strap adjuster 17 on
the insertion end 18b of the buckle 18. The first end may further be secured upon itself at the
receiving end 18a or also engaged through a respective strap adjuster.

[0057] Due to the ability to conveniently and quickly disassemble the harness structure,
the central hold 13 of the harness 14 may be rearranged to position the connector assembly on
a different side or location of the body. For example, FIG. 2 shows the central hold 13 of the
harness 14 arranged in opposite fashion from that in FIG. 1, such that the connector assembly
18 is on a different side.

[0058] As further illustrated in FIG. 2, the extension strap 22 may be disconnected from
the end loop 24 at the connector assembly 26. The end loop 24 is securely attached a
receiving end 26a of the connector assembly 26. The extension strap length is made
adjustable through the strap adjuster 27 at one side of the connector assembly 26, such as at

the insertion end 26b, by threading an extension strap end 28 through the adjuster 27. The

10
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strap adjuster 27 may further be a separate component from the connector assembly 26.
[0059] In an embodiment, the connector assemblies 18, 26 comprise a buckle connection.
The connector assemblies may be selected from a group consisting of, but not limited to,
clasps, fasteners and buckles including side release buckles, center release buckles, cam and
spring buckles or ratchet buckles. The material used for the connector assemblies 18, 26
including connected or separate strap adjusters, may be selected from plastic hardware or
metal hardware.

[0060] According to an embodiment, the movable segment 20 is made of an O ring for
easy gliding on the central strap 13 to allow side to side movement of legs and arms to allow
range of motion stretching. The movable segment 20, in a preferred embodiment, is attached
to the central hold 13 or harness component with a quick release mechanism. The movable
segment 20 may comprise in other embodiments, of a slidable means including rings, D
rings, loops, hooks such mountaineering hooks, snap hooks, carabiners, springlinks, or clips,
for easy gliding on the central strap to allow side to side movement of legs allow a full range
of motion stretching.

[0061] In another embodiment, the movable segment 20 is made of a loop formed by the
end of the extension strap 22 secured upon itself, to connect with the central strap 13 for easy
gliding on the central strap to allow side to side movement of legs and arms to allow range of
motion stretching.

[0062] According to an embodiment, the central hold 13 is integrated with a low friction
front portion 16 along which the movable segment 20 easily glides along the transverse plane
of the body. The low friction portion 16 may comprise the same or different material as used
throughout the harness. In an embodiment, the central hold 13 includes an overlapping
outward facing guide cable resting along the central hold 13. The extension strap 22 may be

directly engaged upon the guide cable for slidably moving along the guide cable in front of
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the central strap 13 such that the guide cable does not interfere with the harness 14 during
movement. Importantly, the extension strap 22 is engaged with the front of the harness 14,
for example with the low friction portion 16 of the central hold 13, for a continuous sliding
motion, allowing for hands free, secure and aligned back stretching. The harness 14
including the central hold 13 is adjustable to fit various chest sizes of users.

[0063] In a related embodiment, the central hold 13 is placed as a portion in front of an
inner strap or wearable section such that the central hold 13 overlaps the inner strap. Both the
inner strap and the central hold 13 are made conveniently adjustable to accommodate
different chest dimensions/diameters of users of various sizes.

[0064] According to an embodiment, the adjustable extension strap 22 is formed of one
continuous loop connected by a strap adjuster. In this embodiment, the top of the loop is
attached to the central hold 13/front portion 16 while the bottom of the loop serves as the
appendage support 24 is where the foot is positioned. In this embodiment, the appendage
support 24 is not detachable from the extension strap 22. In an embodiment, the appendage
support 24 is configured with a thicker or wider portion at a point where the foot is in contact
with the support so as to better grip the bottom of the foot or to improve ergonomic feel.
[0065] In some embodiments, some of all of the harness 14 may comprise of a sturdy yet
lightweight padded material for added comfort. The harness may be constructed to have only
a single shoulder hold or crossover hold providing resting over at least one shoulder to
provide necessary resistance on the central hold 13 from pulling downward toward the waist.
In another embodiment, a criss-cross over the shoulder configuration may be implemented
for the harness, either crossing in the front or the back of the body. In another embodiment,
the harness may include a flexible, wearable vest such that the straps lay over or are
incorporated into the vest material.

[0066] In yet another embodiment, each of the shoulder holds 11, 12 of the harness 14

12
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may both or either comprise a length adjuster. The length adjuster 19 providing for the
shoulder holds to fit around different sized users and to facilitate easier removal of the device.
In a further embodiment, the shoulder holds may be configured for a connection with the
central hold 13 such that the shoulder hold is formed of two free ends connected by a
connection assembly 23, such as a quick release buckle connection with a strap adjuster 19,
positioned to lay on top of the shoulder of in front of the chest in the connected position. This
configuration allows for each removal and access in and out of the harness 14, as well as
adjustability for different sizes of user bodies. In a further embodiment, either or both
shoulder holds 11, 12 may be configured to form a continuous strap looped to wrap around
the central hold 13 strap, with the free ends of the shoulder hold strap connectable by a
connection assembly, such as a quick release buckle connection. In such a construct, the ends
of the shoulder hold are freely adjustably by a strap adjuster at the connection ends, similar to
the adjustable connection 17 on the central hold 13. The connection assembly may lay
comfortably on the top of the shoulders or at a position in front of the body for easy access. In
this configuration, the shoulder hold may be released and easily removed from the central
hold 13.

[0067] In embodiments of the present invention, the material used for the harness
comprise of lightweight, flexible yet durable material which can sustain the rigors and tension
applied by large and strong athletes for continuous and extended periods of time. The harness
and the strap components may comprise of comfortable, breathable or moisture wicking
materials or fabrics commonly used in sportswear, activewear or performance wear.
Components in direct contact with the body may comprise of hi-tech fabrics with the aim of
moisture control and keeping the body cool by moving perspiration away from the skin.

Other components, connectors, hardware, as well as the straps of the device may comprise of
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lightweight yet sturdy elements to withstand large forces applied by a user, as routinely used
in fitness and sporting equipment.

[0068] FIGS. 3 to 5 illustrate the use of the device 10 for hands free stretching in a
variety of positions. According to an embodiment, the method of using the device comprises
arranging the harness over at least one shoulder and the central strap around an upper torso of
the body, placing a foot into the appendage support 24 formed at the second end of the
extension strap. The extension strap length is adjusted to a desired length for stretching and
tension by the leg/foot is applied against the support 24 to perform the hands free stretching.
As shown in FIG. 3, the device is conveniently used when in a supine position as the user
maintains the extension strap 22 taut while rotating the leg to move the extension strap 22
along the central strap/front portion 13, 16. The user wears the harness through one or more
shoulder holds 11, 12, and adjusts the harness around the torso at the buckle connection 18.
The extension strap 22 is adjusted at the connection 26 to the desired length and is freely
moved along the front of the harness 14 at the low friction portion 16 via the movable
segment 20).

[0069] In an embodiment, the extension strap 22 comprises incremental markings to
measure the length of the strap as it is pulled or loosened to accommodate the length of the
leg or to increase flexibility. For example, the portion which is pulled through the adjuster 27
between the strap end 28 and the adjuster 27 may be marked in half-inch increments to
indicate the length of the strap 22. In an embodiment, the portion of the strap marked may be
indicated at a base thirty inches and then shortened as flexibility improves or depending on
height of the user. A user can improve and track flexibility with the measurement markings.
As a user’s flexibility increases, the increase of strap length pulled through the adjuster 27
will indicate progress. The markings can further be an easy indication at which to set the

strap 22 length so that different users may interchangeably use the device and set the length
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quickly to the desired length.

[0070] FIG. 4 and FIG. 5 show two positions of using the device 10 for stretching the
adductor and the abductor of the leg respectively, according to embodiments of the invention.
The positions allow for a full stretch of the inner/outer thigh and groin regions. In addition,
the hips and back benefit from a proper stretch. As shown, a full range of motion is achieved
without the use of hands, while keeping the shoulders flat against the floor and back aligned,
resulting in a comfortable stretch, which can be maintained for a longer duration. The
continuity of the motion is further made possible by the harness structure and the movable
segment along the central strap. The tension of pulling against the device is balanced by the
harness and avoids constant adjustment of the strap or use of hands for positioning which are
major drawbacks of existing exercise straps.

[0071] In using the device in the supine position, the user may further effectively and for
longer duration stretch the iliotibial band (IT band) and hip flexors of each side of the body.
The I'T band extends from the hipbone toward the knee. The IT band attaches to the gluteal
muscles as well as the TSL (tensor fascia latae) which is the muscle on the outside of the hip
that moves the leg outward. As shown in the supine position of FIG. 3, the user may
additionally extend the right arm to lay flat upward above the head while moving the
extended left leg at an angle toward the right shoulder. Similarly, to stretch the I'T band on the
left side of the body, raise the left arm to lay flat upward above the head while moving the
extended right leg at an angle toward the left shoulder. The device thereby provides a
conveniently stable and comfortable position to facilitate stretching for extended period of
time of various parts of the body.

[0072] According to another embodiment, the device components may be disassembled
and reassembled with two of the straps locked through one another for upper body,

shoulder/arm stretching. For example, interlocking the central hold 13 with any of the
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shoulder straps 11, 12 or the extension strap 22 or the foothold 24 for example. The foothold
24 therefore can serve as a handhold. In an alternative embodiment, one of the straps, such as
the extension strap 22 itself, is disconnected and adjusted to be long enough to conduct the
shoulder/arm stretching. The measured markings on the extension strap 22 can thereby be
further used to incrementally decrease the length of the strap to increase the intensity of the
stretching session or to mark off the size of the user’s wingspan for future use. As shown in
FIGS. 6-11, a number of upper body, back and shoulder exercises and stretches may be
conducted with the device 10 using one of the disconnected straps or with two or more straps
as interlocked, thereby further increasing range of motion and flexibility of the body.

[0073] More particularly, FIG. 6 and FIG. 7 illustrate the device straps interlocked and
used in a front and back, over the head motion. The arms are kept straight with elbows
locked throughout the range of motion. The motion is repeated from the front over the head
to the back and then from the back over the head to touch the front of the body. The device is
adjustable to accommodate the arm span of the user.

[0074] As illustrated in FIG. 8 and FIG. 9, the device is illustrated in use in a lunge
position. Two particular stretching exercises may be performed using the device. As shown in
FIG. 8 the user is in a lunge with the device held taut above the head with elbows locked and
stretching is performed in a vertical side-to-side motion over the head. As shown in FIG. 9
the left side stretch is conducted and similarly, the user will continuously move vertically to
the right side stretch. This stretching motion is repeated a number of times and further
repeated in the left leg lunge position. The second type of lunge stretch exercise, (not
shown), is also conducted while in the lunge position, where the device is used in front of the
body in a horizontal side to side stretching with the elbows locked. Similarly, the exercise is
repeated in both the right and left leg lunge positions.

[0075] As further shown in FIGS. 10-11, the device is used in a standing bent over
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position with the device straps in a taut positions. With elbows locked, and knees locked, the
user holds the device behind and over the head and rotates in a side-to-side motion.
Accordingly, the device is easily disassembled to conduct such shoulder/upper body exercises
and then reassembled to conduct the supine position exercises, and vice versa.

[0076] Similarly as with the extension strap 22, the central hold 13 may include measure
markings to measure how tightly the central hold is pulled through an adjuster so as to
accommodate the span of the arms of different sized users. In an embodiment, the measured
marks may be in half-inch increments for example. As a user increases in flexibility through
the shoulders, the length of the central hold may be shortened gradually, either during a
session of stretching exercises or in general.

[0077] According to further embodiments, as illustrated in FIG. 12A - FIG. 12B, the
device comprises a body harness in the form of a vest 100. FIG. 12A shows a front view of
the vest 100 having strap length adjusters 40 located on the integral shoulder holds 45. These
length adjusters 40 further server as tension locks as pressure is applied to the vest during the
stretching motion. The length adjusters 40 according to an embodiment are located at each
end 48 of the integral shoulder holds 45 of the vest and connected to each end 48 by a non-
elastic flexible webbing material. According to embodiments of the present invention, the
strap components are comprised of woven fabric such as cotton or synthetic material webbing
such as a nylon sublimated webbing. Connected through each length adjuster 40 on the
shoulder holds 45 is a shoulder strap 50 which extends downward form the shoulder holds 45
and connect to the central hold 60. The central hold/strap 60 is adjustable in length and
transversely positioned across the chest or torso. The shoulder straps 50 may be connected to
the central hold 60 as a loop 59 sewn over at each end 58, allowing for the central hold 60 to
slide through the shoulder strap loops 59 and allowing the shoulder straps 50 to be adjusted

toward the sides of the torso depending on the user’s comfort. The shoulder straps 50 are
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also comprised of the non-elastic flexible strap material.

[0078] The movable segment 70 is provided to move independently along the central
hold 60. In an embodiment, the movable segment 70 is provided as a triangular nylon capture
piece as shown. The central hold/central strap 60 is formed of non-elastic flexible material is
further positioned to go around the torso portion of the vest through a sleeve pocket opening
42 at each torso side 44 of the vest. The central strap 60 further comprising an insertion end
62 at which a connector assembly insertion piece 68 A is located along with a strap adjuster
64. The insertion piece 68 A is engaged with a receiving piece 68B attached to a receiving
end 66 of the central strap 60. In an embodiment, the insertion piece 68A and receiving piece
68B form a buckle connection 68 connection assembly. The vest sleeve pocket is hollow (i.e.
foms a sleeve 46) to receive the central strap around the torso in a hidden manner such that
the central hold is only visible when emerged from the sleeve pocket openings 42 of the vest.
The central strap 60 may therefore be pulled freely through the sleeve 46. FIG. 12B
illustrates the rear view of the vest where the central hold is hidden in the sleeve pocket 46
which runs around the vest. The central hold may be slid through the sleeve pocket
unencumbered such that when the two ends of the central hold are engaged, the central hold
may be rotated such that the connector assembly 68 may be positioned to one side 44 of the
torso near a sleeve pocket opening 42 or entirely hidden inside the sleeve pocket. This allows
the movable segment to slide unobstructed in the front of the vest, for example between the
points where the shoulder straps are connected to the central hold.

[0079] As shown in FIGS. 12A and 12B, according to an embodiment of the present
invention, the vest is structured to be comfortably and effectively weight bearing for users of
various sizes including different heights and weights. The vest is configured with a
supportive back panel 47 continuing into wide shoulder holds and torso sections. The torso

sections wrap to the sides of the torso and as noted, includes a pocket sleeve which continues
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around the back of the vest ending at an opening 42 on each side 44 of the torso. The vest is
made of comfortable, breathable or moisture wicking materials or fabrics commonly used in
sportswear, activewear or performance wear. The vest material may be padded for added
comfort. The structure of the vest provides an even distribution of weight when in use and
avoids uncomfortable pressure and pinching against the body, thereby further assisting with
proper alignment of the body during use. The device therefore provides a form of spinal
therapy in addition to the benefits in improving flexibility and range of motion in users.
[0080] FIG. 13A shows a side view of an extension strap 80 connected to the movable
segment 70 of the body harness/vest. The extension strap 80 is segmented into a distal section
82 forming a support loop, for example a foothold; a tension lock/strap adjuster 83 which
connects the looped support 82 to an adjustable portion 84 of the extension strap; and an
elastomeric segment 85 positioned between the adjustable portion 84 of the extension strap
and the movable segment 70 of the central hold 60. The elastomeric segment 85 is securely
attached to the extension strap 84 by a connector 86, for example, by way of a thermoplastic
connector, for example nylon glass-filled capture piece as shown, similar to the movable
segment 70 material. In another embodiment, the foothold loop 82 comprises a gripped
section 63 at the base 87 of the foothold 82 to engage the bottom of the user’s foot/shoe. This
gripped section 63 of the base 87 is shown at the most distal end of the foothold loop 82 as a
straight section as an example. The grip section 63 may be comprised of a tube section and
formed with a foam or cushioned overlay. This facilitates additional ease and comfort in
catching the foot, and keeps the loop in an open position ready to receive the foot. In another
embodiment, the base 87 of the foothold may be enforced and horizontally long enough to
support the width of two feet side by side in the foothold loop. For example, the base may
comprise a ten inch bar. This trapeze design shape of the foothold facilitates the proper

distribution of weight and provides stability for the user as the device is fully self-contained

19



10

15

20

25

WO 2016/022167 PCT/US2014/072287

and hands free. The device is configured for hands free movement thereby allowing the
hands and arms to rest or be positioned freely. The grip at the base of the foothold loop
further allows a user to position the edge of foot without slipping to fully extend and help
stretch the Achilles tendon and do calf stretching. FIG. 13B shows a bottom view of the
extension strap 80 of FIG. 13A. As shown, the extension strap end 81 is pulled through a
strap adjuster 83. The extension strap 80 includes visual incremental markings, to show
progress of flexibility. In an embodiment, the incremental markings are located on either side
surface or both side surfaces of the adjustable portion 84 of the strap. In an embodiment, the
entire length of the adjustable portion 84 includes the incremental markings to accommodate
users of various sizes and flexibility. In an embodiment, the extension strap end portion 81
may be tucked in place by way of an adjustable thin stretchy sleeve 88 (shown in FIG. 13B).
This sleeve 88 keeps the end portion 81 that is pulled through the strap adjuster 83 from
falling in the way during use. In further embodiments, the foothold base 87 of the extension
strap includes an adjustable foot strap having a foot strap 89A extending from one side of the
foothold loop 82 and a strap adjuster 89B attached to an opposing side of the foothold loop.
The foot strap 89A may be wrapped behind the heel of the user and the end of the foot strap
pulled through the strap adjuster 89B. As shown in FIG. 13B, the strap adjuster 89B is
shown in an enlarged view, with the foot strap 89A hidden in this view behind the foothold
82. The strap adjuster 83 essentially separates the adjustable portion 84 from the foothold
loop 82 of the adjustable strap 80. In an embodiment, the strap adjuster 83 or a point after the
strap adjuster toward the foothold loop 82, may be part of a connection assembly such that
the foothold loop 82 may be removably connected to the adjustable portion 84 by a
connection assembly, for example a buckle connection. In an embodiment, the length of the
foothold loop is non-adjustable as the adjustability in length is determined with the adjustable

portion 84. The size of the foothold loop is large enough to accommodate insertion of one or
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two feet of any size.

[0081] FIGS. 14A-14B illustrate the device according to a related embodiment of the
present invention comprising an adjustable core band strap 90. The core band strap 90 may
function as an arm strap and comprises a loop at a first end 91, attached through an
elastomeric segment 95, to an adjustable loop at a second end 92. The strap provided with
incremental markings on the adjustable length of the strap of the second end 92. In an
embodiment, the entire length of the adjustable loop at the second end 92 includes the
incremental markings to accommodate users of various sizes and flexibility. The strap, may
be used for shoulder and arm stretching, is provided with an elastomeric segment 95 to create
comfortable tension and an adjustable loop at one end to measure progress in stretching. One
embodiment of the present invention is use of flexible but non-elastic material to create
comfortable tension. According to embodiments of the present invention, the strap
components are comprised of woven fabric such as cotton or synthetic material webbing such
as a nylon sublimated webbing. In an alternative aspect, the single strap is provided with
adjustable loops at both the ends. FIG. 14B shows the adjustable side 92 of the strap having
an adjustable end 93 pulled through a strap adjuster 94. The strap adjuster 94 is connected to
the elastomeric segment 95 by a secure capture piece 96. In an embodiment, the strap adjuster
94 is integral with a capture piece for connecting to the elastomeric segment 95. The
elastomeric segment 95 is further attached to the opposing looped end 91 by another capture
piece 97. In an embodiment, the adjustable end 93 may be tucked in place by way of an
adjustable thin stretchy sleeve 98. This sleeve 98 keeps the end portion 93 that is pulled
through the strap adjuster 94 out of the way during use. The strap adjuster 94 essentially
separates the adjustable side 92 from the opposing looped end 91 of the core band strap 90.
In an embodiment, the strap adjuster 94 or the start of the looped end 91, may be part of a

connection assembly such that the looped end 91may be removably connected to the
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adjustable side 92 by a connection assembly, for example a buckle connection. In an
embodiment, the length of the looped end 91 is non-adjustable as the adjustability in length is
determined with the adjustable side 92.

[0082] As discussed above, in embodiments of the present invention, the adjustable straps
84, 92 are provided with incremental markings to measure the length of the strap as it is
pulled or loosened to accommodate the length of the arms or to increase flexibility. FIG. 15
shows an embodiment of the incremental markings located on one or more surfaces of a
strap. In manufacturing the strap, the marking style applied may vary, and the number of
markings may be increased or decreased depending on the length of the strap used. In this
embodiment, the incremental markings span a length of 44 inches. For example, the
beginning of the numbered markings on the strap 84, 92 is connected to the elastomeric
segment connector 86, 96 and the markings increase toward the adjustable end 81, 93 which
is pulled through the strap adjuster 83, 94. In an embodiment, the portion of the strap marked
may be indicated at a base thirty inches and then shortened as flexibility improves or
depending on height of the user. A user can improve and track flexibility with the
measurement markings. As a user’s flexibility increases, the increase of strap length pulled
through the adjuster will indicate progress. The markings can further be an easily viewed
indication such as prints, die sublimation, silk screening, stencils, sewn markings or comprise
of a rivet like attachment at which to set the strap length so that different users may
interchangeably use the device and set the length quickly to the desired length. The markings
can be located on the entire length of an adjustable strap or on portions of the strap. In other
embodiments, the incremental markings may be identified by textured marks sensed by touch
or marking which create an audible indication.

[0083] In another embodiment of the present invention, both the extension strap 80 and

the core band strap 90 are attached to the body harness 100. The extension strap 80 may be
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attached to the central strap 60 via the movable segment 70, and the core band strap 90 also
attached to the central strap 60 via a second movable segment (not shown) connected at the
adjustable side 92 of the core band strap 90. Such second movable segment may be a similar
capture piece as movable segment 70 which may easily slide along most of the length of the
central strap 60 in front of the user’s chest. The segment may also comprise one or more
removable pieces. Alternatively, the adjustable side 92 of the core band strap may be
connected to the body harness by directly looping the adjustable side 92 around the central
strap 60. With both the extension strap 80 and core band strap 90 attached to the body
harness/vest 100, the user may engage each strap with one leg to conduct simultaneous
stretching of the legs. The user engages one foot in the foothold 82 of the extension strap 80
while engaging the other foot in the looped end 91 of the core band strap 90. Each strap 80
and 90 moving independently of one another. The separate straps allow for split leg
stretching in various positions, including a sitting or supine position.

[0084] In embodiments of the present invention, as shown in FIGS. 17A-17F, the strap
adjusters used throughout the device may be comprised in various forms. According to
embodiment , the strap adjuster may take the form of a tap adjuster; or webbing loops, with a
connector attached to the distal end, which can pass through the loop to connect to the strap
of appropriate length for the user. In another embodiment, the strap adjustor is in the form of
grommets in webbing with a handle attached to the distal end which can pass through the
loop to connect to the strap of appropriate length for the user. In yet another embodiment, the
strap adjustor is in the form of molded holes with a button and loop arrangement where the
button attached to the distal end can pass through the molded holes to connect to the strap of
appropriate length for the user. In yet another embodiment, the strap adjustor is in the form of
rope or rubber adjustor or a rubber loop adjustor.

[0085] In embodiments of the present invention, the elastomeric segment 85, 95
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comprises one or more elastomeric cords or tubes. In an embodiment, the elastomeric
material is in the form of a plurality of bungee or shock cords as shown in FIG. 16A-16D.
The cords may be contained by a flexible thin sleeve 71, 72. The elastomeric cords are
connected at each end securely by capture pieces. As shown in FIG. 16A and FIG. 16B, a
four cord and two cord elastomeric segment is illustrated. FIG. 16C further illustrates a two
cord embodiment of the elastomeric segment, contained by a removable flexible sleeve 71.
Similarly, FIG. 16D further illustrates a six cord embodiment of the elastomeric segment,
contained by a removable flexible sleeve 72.

[0086] In other embodiments, as shown in FIGS. 18A-18F, the elastomeric segment can
be a rubber segment formed as an in-molded rubber block. In another embodiment, the
elastomeric segment is in the form of extruded rubber trapped in grommets. In other
embodiments, extruded rubber may be trapped to form a handle; the elastomeric segment
may form a rubber band trapped at one or both ends by rings for connection to the strap; an
elastomeric segment connected by a hook connection to the straps. The elastic material may
be comprised of elastomers or other elastic polymers. The elastomeric segment is precisely a
minor portion of the overall length of the non-elastic extension strap or non-elastic core band
strap. The length of the elastomeric segment 85 in the extension strap 80 is less than the
length of at least one of the non-elastic strap sections/ends 82, 84. Similarly the length of the
elastomeric segment 95 in the core band strap 90 is less than the length of at least one of the
non-elastic looped ends 91, 92. In an embodiment the length of the elastomeric segment 85,
95 is less than both non-elastic strap portions in each of the extension strap 80 and the core
band strap 90. The elastomeric segment is a discrete (separate and distinct) component of
the device, comprising a different material of elasticity that the non-elastic strap material of
the device. In further embodiments, depending on the type of attachment of the elastomeric

segment, the elastomeric segment may be removably attached, replaceable and
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interchangeable with other types of elastomeric segments or be interchangeable so as to
increase or decrease the amount of elasticity of the segment. The elastomeric segment has a
strength of supporting at least 600 pounds and at least a force of 100 pounds.

[0087] As shown in FIGS. 19-21, further embodiments of the elastomeric segment
connection and construction are further illustrated in which the elastomeric segment 73 is
formed by injection molding over two strap ends. Fach view of the block 73 is a transparent
view showing the two ends of the straps inside the injection molded elastomer. FIG. 19
illustrates an embodiment of the elastomeric segment as a co-molded rubber block 73 with a
teethed section 75 attached to the strap ends for the rubber to catch on. The webbing strap end
74 is folded over and stitched, a toothed bead section 75 is slid onto the strap end the segment
is injection molded with elastomer. FIG. 20 illustrates an embodiment of the elastomeric
segment in which a plastic catch 76 is attached to each of the strap ends 77 (for example
shown with circular heat cut ends of webbing strap) and the elastomeric segment formed by
injection molding rubber 73 over the plastic catches 76. As shown, rivets 78 may be used to
further secure the webbing material of the strap to the plastic catch parts 76 beneath the
molded rubber. In yet another embodiment as shown in FIG. 21, the elastomeric segment
can be a molded rubber block 73 over a heat cut webbing strap 77 held in place with weak
threads 79 during molding. The weak threads 79 only serve the purpose of manufacturing the
elastomeric segment by keeping the straps aligned. The weak threads are then broken by
applying a certain amount of pressure when ready for use.

[0088] The versatility of the device is supported by the quick release mechanisms and
adjustability of the straps. The device is useful in a variety of stretching, muscle
strengthening and range of motion exercises, in a lightweight, sturdy, convenient and
comfortable manner. The incremental markings on each of the adjustable portions of the

straps provides for improved measurability of a user’s progress which can be tracked
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quantitatively. The incremental progress/results can further be used as input in computerized
tracking/monitoring or other fitness assessment applications.

[0089] The device as described with respect to FIGS. 12A-12B, 13A-13B may be used in
a method for hands free stretching and increasing range of motion as described above as
noted in FIGS. 3-5. The moveable segment 70 of the extension strap 80 is attached to a
central strap 60 shown on FIG. 12A. The moveable segment 70 of FIG. 12A is simply
shown disconnected from the extension strap 80 of FIGS. 13A and 13B. The extension strap
is adjustable to a desired length for stretching using the plurality of incremental marks to
identify the desired length; and tension is applied against the looped support 82 to perform
self-contained hands free stretching, the extension strap being movable relative to the
movable guide segment 70 along the length of the central strap 60 in a transverse direction.
The leg may be rotated similarly side-to-side in the transverse direction. The device 90 as
described with respect to FIGS. 14A-14B may be used in a method for increasing range of
motion and flexibility as described above in the exercises as noted in FIGS. 6-11. The
method of using the device is fully self-contained and involves adjusting the adjustable end
potion 92 of the strap to a desired length by using the plurality of incremental markings.
[0090] Throughout the description and drawings, example embodiments are given with
reference to specific configurations. It will be appreciated by those of ordinary skill in the art
that the present invention can be embodied in other specific forms. Those of ordinary skill in
the art would be able to practice such other embodiments without undue experimentation.
The scope of the present invention, for the purpose of the present patent document, is not

limited merely to the specific example embodiments of the foregoing description.

26



WO 2016/022167 PCT/US2014/072287

CLAIMS
What is claimed is:
1. A device for increasing range of motion and hands free stretching, the device
comprising:
5 a body harness including at least one shoulder support strap and an strap for

arranging around an upper torso of a body, the central strap formed of a flexible and
non-elastic material;

at least one distinct movable guide connected to and slidable along a length of
the central strap;

10 at least one adjustable length extension strap having two strap portions, a first
strap portion for connection to the movable guide and a distal strap portion forming a
looped support, the extension strap formed of a flexible and non-elastic material;

a discrete elastomeric segment connecting the first strap portion of the
extension strap to the movable guide, the elastomeric segment formed of a distinct

15 material from the extension strap and the movable guide;

wherein the extension strap is movable relative to the movable guide along the

length of the central strap, and the entire device is self-contained.

2. The device of claim 1, wherein the movable guide is slidable along a length of the
central strap with hands free movement using only a pressure applied by a leg of a

20 user against the extension strap.
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3. The device of claim 1, further comprising a strap adjuster located on the central strap,
through which an end of the central strap is engaged for adjusting the length of the

central strap around the upper torso.

4. The device of claim 1, further comprising a strap adjuster located on the extension
5 strap separating the first strap portion from the distal strap portion, and through
which an end of the first strap portion is engaged for adjusting a length of the first

strap portion of the extension strap.

5. The device of claim 1, wherein the first strap portion of the extension strap comprises
a first side opposing a second side; and a set of incremental markings provided on
10 at least one of the sides along at least a portion of the length of the first strap

portion.

6. The device of claim 5, wherein the central strap comprises a first side opposing a
second side; and a set of incremental markings provided on at least one of the

sides along at least a portion of the length of the central strap.

15 7. 'The device of claim 1, wherein the body harness comprises a wearable vest having a
sleeve extending around a back of the body harness and terminating at an opening
on each side of the upper torso, the central strap positioned through the sleeve
such that an entire length of the central strap pulls freely through the sleeve

through either opening.

20 8. The device of claim 1, wherein the discrete elastomeric segment comprises an

extruded rubber, or a molded rubber, or a combination thereof.
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9.
10.
5 11
12.
13.
10
15
14.
20

The device of claim 1, wherein the discrete elastomeric segment comprises a plurality

of elastomeric cords.

The device of claim 1, wherein the elastomeric segment is removably attached to the

extension strap.

. The device of claim 10, wherein the elastomeric segment is replaceable with another

elastomeric segment of different elasticity to create a different amount of tension.

The device of claim 1, wherein the looped support comprises a straight gripped

support base at a most distal end of looped support.

A device for increasing range of motion and flexibility, the device comprising,

at least one strap formed of flexible and non-elastic material, having a first end
portion and a second end portion, the first end portion being adjustable;

at least one discrete elastomeric segment attached between the first end
portion and the second end portion of the strap, the elastomeric segment having a
length that is less than a length of either the first end portion or the second end
portion; and

a plurality of incremental measurement markings provided along a length of
the first end portion of the strap on at least one side surface of the first end portion of

the strap and beginning from an edge of the first end portion of the strap.

The device of claim 13, further comprising a strap adjuster on the first end portion,
through which the edge of the first end portion is engaged for adjusting the length

of the first end portion of the strap.
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15. The device of claim 13, wherein the first end portion is an adjustable looped end and

the second end portion is a non-adjustable looped end.

16. The device of claim 13, wherein the elastomeric segment having a first edge and a
second edge, the elastomeric segment is attached at the first edge to the first end
5 portion of the strap by a first plastic capture piece and attached at the second edge

to the second end portion by a second plastic capture piece.

17. The device of claim 13, wherein the elastomeric segment comprises a plurality of

elastomeric cords.

18. The device of claim 13, wherein the elastomeric segment is removably attached to the

10 first end portion and the second end portion of the strap.

19. The device of claim 18, wherein the elastomeric segment is replaceable with another

elastomeric segment of different elasticity to create a different amount of tension.

20. A method of using a self-contained device for increasing range of motion and hands
free stretching, the device comprising:

15 a body harness including at least one shoulder support strap and an adjustable
length central strap for arranging around an upper torso of a body, the central strap
formed of a flexible and non-elastic material; at least one distinct movable guide
connected to and slidable along a length of the central strap; at least one adjustable
length extension strap having two strap portions, a first strap portion for connection to

20 the movable guide and a distal strap portion forming a looped support, the extension
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strap formed of a flexible and non-elastic material and comprises a plurality of
incremental marks provided on at least a part of the length of the first strap portion;
a discrete elastomeric segment connecting the first strap portion of the extension strap
to the movable guide, the elastomeric segment formed of a distinct material from the
extension strap and the movable guide; wherein the extension strap is movable
relative to the movable guide along the length of the central strap, and the entire
device is self-contained; the method comprising:

arranging the body harness over the body and the central strap around an
upper torso of the body, the central strap positioned transversely across a front of the
upper torso;

placing a foot into the looped support formed at the distal strap portion of the
extension strap;

adjusting a length of the first strap portion to a desired length for stretching
using the plurality of incremental marks to identify the desired length; and

applying tension against the looped support to perform self-contained hands
free stretching, the extension strap being movable relative to the movable guide along

the length of the central strap in a transverse direction.
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