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FIG. 1B
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FIG. 4A
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1
STRETCHING DEVICE AND METHODS
RELATING TO SAME

TECHNICAL FIELD

This invention relates to a device to aid in stretching
people, horses, and other animals and methods relating to
same.

BACKGROUND

Stretching is done in order to prevent, diagnose, and
rehabilitate soft tissue injuries in both people and animals. In
some instances, a person, such as a medical practitioner or
trainer, will aid a subject (a person or an animal) in stretch-
ing by applying tension or pressure to the subject in order to
stretch specific muscles or muscle groups.

One problem encountered when stretching subjects is the
lack of precision. The practitioner or trainer does not mea-
sure the amount of force applied to the subject or the amount
of stretching achieved, and instead subjectively judges those
amounts based on their personal experience. Accordingly, it
is difficult to compare the flexibility of different subjects,
especially when the subjects are treated by different practi-
tioners.

A further problem is encountered when the subject is a
large animal, such as a horse. A practitioner may be required
to exert a large amount of force when performing some
stretches on a large subject. This force may need to be
applied with the practitioner in an awkward or uncomfort-
able position, risking injury to both the practitioner and the
subject. For example, an equine practitioner may need to
bend over to lift individual legs of a horse. Both the weight
of the horse’s legs as well as the strength of the horse if it
moves pose risks to the practitioner.

Therefore, a need exists for a device to improve stretching
and to aid in diagnosing and treating injuries.

SUMMARY OF THE INVENTION

An exemplary stretching device has an elongated con-
figuration with a handle on each end. The device includes a
band positioned between the two handles. A padded portion,
or boot, is attached to the band. In one embodiment, the band
extends around the exterior of the boot. In another embodi-
ment, the band has separate right and left portions, each
attached to a respective side of the boot.

In some embodiments, the boot is detachably coupled to
the band, such as by hook and loop fasteners, adhesive,
buckles, snaps, or other means. The boot is adapted to
engage with the leg (or other part of a subject) such that
pulling on the handles of the band exerts force on the
subject’s leg through the boot. The boot can be detached
from the band and another boot adapted to engage a specific
part of the subject can be attached to the band. The boot may
have a cushioned portion on its interior surface for engaging
the subject.

In some embodiments, the stretching device includes at
least one sensor for sensing the amount of force applied to
the subject through the boot and the band by pulling on the
handles. Alternatively or additionally, the stretching device
includes at least one sensor for sensing the orientation and
movement of the portion of the subject being stretched.

In use, the band is at least partially wrapped around a
subject person, horse, or other animal with the boot resting
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2

against the subject. The user grips the device by the handles
and pulls on the device in order to apply a stretching force
to the subject.

The stretching device is useful in diagnosing, treating, and
rehabilitating orthopedic and other types of injuries in
people, for example, sports injuries, and in horses and other
animals. Thus, the stretching device is useful to both medical
practitioners, physical therapists, veterinarians, and trainers.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a perspective view of a stretching device in
accordance with embodiments of the present invention.

FIG. 1B is an expanded view of a portion of the stretching
device of FIG. 1A illustrating a sensor of the device.

FIG. 2 is a block diagram illustrating the sensor circuit of
a stretching device in accordance with embodiments of the
present invention.

FIG. 3A is a side elevational view of a stretching device
in accordance with embodiments of the present invention.

FIG. 3B is a top view of the stretching device of FIG. 3A.

FIG. 4A is a side elevational view of a stretching device
being used to stretch a horse in a first manner in accordance
with embodiments of the present invention.

FIG. 4B is a side elevational view of a stretching device
being used to stretch a horse in a second manner in accor-
dance with embodiments of the present invention.

Elements in the figures are illustrated schematically for
simplicity and clarity and have not necessarily been drawn
to scale or to include all features, options or attachments. For
example, the dimensions and/or relative positioning of some
of'the elements in the figures may be exaggerated relative to
other elements to improve understanding of various embodi-
ments of the present invention. Also, common, well-under-
stood elements that are useful or necessary in a commer-
cially feasible embodiment are often not depicted in order to
facilitate a less obstructed view of various embodiments of
the present invention. Certain actions and/or steps may be
described or depicted in a particular order of occurrence
while those skilled in the art will understand that such
specificity with respect to sequence is not actually required.
The terms and expressions used herein have the ordinary
technical meaning accorded to such terms and expressions
by persons skilled in the technical field as set forth above
except where different specific meanings have otherwise
been expressly set forth herein.

DETAILED DESCRIPTION

FIGS. 1A-1B illustrate a stretching device 100. The
stretching device 100 has an elongated body having a first
end 101 and a second end 102. The stretching device 100
includes a band 110, a boot 120, and pair of primary handles
130. The band 110 includes a first section 112 and a second
section 114. The two band sections 112/114 are resilient or
elastic. The band sections 112/114 are elastic because they
are formed of an elastic material, include one or more
springs, and/or include resilient folds. In operation, the
elasticity of the band 110 dampens movement of the sub-
ject’s body by the user. This dampening reduces the risk of
injury to the subject or the user by a sudden exertion of force
upon the subject’s body.

The boot 120 is detachably coupled to the band 110. In
some forms, the boot 120 includes two ends 121/122 which
are coupled to respective band sections 112/114 as shown. In
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alternative forms, the band 110 continues along the length of
the boot 120 and the boot 120 is coupled to a face of the band
110.

In a preferred form, the boot 120 is at least partially
formed of a deformable material in order to more comfort-
ably conform to the shape of the subject’s body part being
stretched. For example, the boot 120 is formed of a rubber
material (such as neoprene) or a foam material. In some
forms, the boot 120 is shaped to conform to a specific body
part, such as a leg. Different boots 120 are provided having
different shapes adapted for stretching different body parts.

The handles 130 are coupled to respective ends of the
band 110 such that the first handle 131 is located proximate
the first end 101 of the stretching device 100, and the second
handle 135 is located proximate the second end 102 of the
stretching device 100. In a preferred form, the handles 130
are at least partially formed of a deformable material, such
as rubber or foam, to provide a more comfortable grip for the
user. Alternatively or additionally, the handles 130 are
ergonomically shaped. The comfortable grip aids the user in
exerting relatively large forces on the subject during stretch-
ing, for example when stretching a large animal. Addition-
ally, the use of deformable and/or ergonomic grips 136 on
the handles 130 reduces the risk of the user’s grip slipping,
which may cause injury to the user and/or the subject.

The stretching device 100 has an adjustable length such
that the device can be customized for specific users, sub-
jects, and stretches. The handles 130 include straps 132 and
fasteners 133 between the grips 136 and the band 110 to
enable the length of the handles 130 to be adjusted. Addi-
tionally, the handles 130 are detachably coupled to the band
110. The stretching device 100 includes second additional
handles 137 located between the primary handles 130 and
the band 110. When the primary handles 130 are removed,
the user can use the stretching device 100 by gripping the
additional handles 137. Similarly, the stretching device
includes additional handles 138 located between the band
sections 112/114 and the boot 120. In use, the band sections
112/114 can be removed and the stretching device 100 can
be used by gripping the handles 138.

In some embodiments, the stretching device 100 includes
a sensor assembly 140. As shown schematically in FIG. 1B,
the sensor assembly 140 includes a sensor housing 141
containing a sensor circuit 200. In some forms, the sensor
assembly 140 further includes a user interface 145. The user
interface 145 includes one or more user inputs 146, such as
a power button. In one form, the user interface 145 includes
outputs, such as a display configured to display readings
from the sensors or an audible output. Alternatively or
additionally, the sensor circuit includes a wireless transmit-
ter for transmitting sensor data to a computing device, such
as a smart phone, tablet, or other computing device. The user
then views the data on the computing device. The user
interface 145 includes an input for establishing a wireless
connection between the sensor circuit 200 and the comput-
ing device 220, such as a button 147 for putting a Bluetooth
transceiver of the sensor circuit 200 into a pairing state.

FIG. 2 illustrates the sensor circuit 200. The sensor circuit
200 includes a processor 201 operatively coupled to the
sensors 210. The sensors 210 monitor one or more of the
orientation, direction, and amount of movement of the
subject’s body part during stretching. The sensors 210
include, among other things, an orientation sensor 212, such
as a gyroscope or mercury switch. The sensors 210 further
include a force sensor 214, such as a strain gauge or load cell
configured to directly or indirectly sense the amount of force
imparted on the subject by the stretching device 100. Alter-
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natively or additionally, the sensors 210 further include a
movement sensor 216, such as an accelerometer, configured
to sense direction and acceleration when the stretching
device 100 is moved to provide data enabling the device to
track the direction and amount of movement of the boot
during stretching. The accelerometer 216 also provides
orientation information (relative to the starting position).
The amount of movement indicates the full range of motion
of the subject’s body part during stretching. In some forms,
the accelerometer 216 is used to determine orientation by
tracking movement over time. The sensors 212 and 216 are
used to detect the force imparted on the subject. For
example, a sensor used to measure distance can be used to
measure the deformation of the stretching device, such as the
amount the band stretches or the amount the boot com-
presses. Deformation of portions of the stretching device can
be measured by strain gauges or load cells in order to
measure the amount of force being applied to the subject,
such as the amount of force being used to stretch the leg of
a horse.

In operation, the processor 201 receives data from the
sensors 210 representing the measured values. It is under-
stood that the sensor circuit 200 may include additional
sensors. For example, the sensor circuit 200 may include
sensors for monitoring the conditions, such as temperature
sensors. Alternatively or additionally, the sensor circuit 200
may include other sensors for monitoring the subject, such
as a heart rate or blood pressure sensor.

The sensor circuit 200 further includes a wireless com-
munication device 202, such as a wireless transmitter, trans-
ceiver, and/or receiver. The wireless communication device
202 transmits data from the processor 201 to a computing
device 220, such as a smart phone or computer. The wireless
communication device 202 communicates over a known
communication protocol, such as Bluetooth®, BLE, WiFi,
infrared, Zigbee, etc. In some forms, the wireless commu-
nication device 202 receives data from the remote comput-
ing device 220 in order to control the sensor circuit 200. As
discussed above, in some forms, the sensor circuit 200
includes a display or other user interface for directly com-
municating data to a user.

A power supply 203, such as a battery, powers the sensor
circuit 200. In some forms, the power supply 203 includes
a rechargeable battery and a charging means, such as a
charging cable port or an induction coil for wireless charg-
ing. In alternative forms, the power supply 203 includes a
power cable or a removable battery.

In operation, the processor 201 receives data from the
sensors 210 and transmits the data, via the wireless com-
munication device 202, to the computing device 220. In
some forms, the processor 201 performs operations on data
received from the sensors 210 and transmits the results of
such operations to the computing device 220. The comput-
ing device 220 uses a processor running software, such as an
app, to process the data and display or otherwise commu-
nicate the data to the user. In one form, the app parses the
data received from the processor 201 for maximum or
minimum values and displays those values to the user. For
example, the app displays the greatest range of motion
achieved by the stretch and the maximum amount of force
applied to the body part by the boot during the stretch.
Alternatively or additionally, the app displays smoothed or
averaged values, such as the average amount of force
applied during the stretching period.

In some forms, either the app, the sensor circuit 200, or
both provide outputs to the user during stretching. For
example, the app or the sensor circuit 200 includes a timer
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for timing individual stretches and outputs an audible alert
when the desired time has elapsed. In other forms, the app
or the sensor circuit 200 outputs an alert when a predeter-
mined limit, such as a maximum distance of stretching or a
maximum amount of force applied, is reached.

The computing device 220 includes memory (not shown)
for storing sensor data received from the processor 201 and
data pertaining to the subject in addition to an app. In one
form, the computing device 220 correlates the stored sensor
data with subject data. Subject data includes data identifying
the specific subject, such as by name or other unique
identifier, as well as data describing the subject, such as
species/breed, age, activity level, prior stretching sessions,
and injury status.

In some embodiments, the external computing device 220
is communicatively coupled to a server 230. The server 230
receives sensor data and corresponding subject data from,
among other sources, a plurality of stretching devices 100.
The server 230 includes a processor running software for
identifying trends, for example, maximums, minimums, and
averages in sensor data based on the subject data. In some
forms, the server 230 transmits data to the computing device
220 for comparison to the measured data for an individual
subject. For example, if the subject is a horse, the server 230
transmits average or expected measurements based on stored
sensor values from horses of the same or similar breed, size,
age, injury status, and activity level/type. This enables the
user to identify potential injury concerns in the subject.

In some forms, the compiled data in the server 230 is also
used to recognize trends to avoid potential injuries. For
example, the server 230 software could identify an increase
in stiffness or injury among race horses after running on a
specific track or under specific weather or track conditions.
Similarly, the server 230 software is usable to identify trends
specific to certain activity types, for example trends among
harness racing horses, in order to prevent potential injuries.

FIGS. 3A-3B illustrate a stretching device 300 according
to another embodiment of the present invention. In use, the
stretching device 300 is used similarly to the stretching
device 100. The stretching device 300 has an elongated
shape with a first end 301 and a second end 302. The
stretching device 300 includes a pair of handles 330 posi-
tioned proximate respective ends with a first handle 331 at
the first end 301 and a second handle 335 at the second end
302 of the device. A band 310 extends between the two
handles 330. A boot 320 is mounted to an internal surface
311 of the band 310.

The band 320 is formed of an elastic material. In opera-
tion, the band 320 extends when force is applied to the
handles 330 and/or the boot 320. The band 320 contracts
when the force on the handles 330 and/or the boot 320 is
reduced. By expanding and contracting, the band 320
reduces the transfer of sudden changes in force on the
handles 330 or the boot 320 to the other of the handles 330
or the boot 320. This reduces the risk of injury to the user or
the subject as the result of a sudden movement by the other
of the user or the subject.

A sensor device 340 is mounted on the band 310. The
sensor device 340 includes a sensor configured to measure
the distance between two points on the band 310. As applied
forces cause the band 310 to expand and contract, the
distance between the two points changes. From the change
in distance and the known spring constant of the band 310,
the sensor device 340, such as a strain gauge, measures the
amount of force imparted on the subject by the user. Alter-
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natively or additionally, the sensor device 340 includes a
load cell to measure the force applied between the handles
330 and the boot 320.

In some forms, the sensor device 340 further includes a
wireless communication device. The wireless communica-
tion device transmits the measured sensor data from the
sensor device 340 to a computing device, such as a smart
phone. The smart phone processes, displays, outputs, and/or
transmits the data to a server as described in previous
embodiments.

As discussed above, the boot 320 preferably is made of a
deformable material, such as neoprene, to more comfortably
engage the subject. The boot 320 is detachably coupled to
the band 310. In some embodiments, a plurality of different
shaped boots 320 are provided for use when stretching
different parts of the subject.

FIGS. 4A and 4B illustrate the stretching device 100 being
used by a user 1 to stretch a subject 2. The subject 2 in the
illustrated embodiment is a horse. It is understood that the
stretching device 100 is usable to stretch other subjects,
including humans as well as other animals.

In FIG. 4A, the stretching device 100 is in an extended
state with the handles 130 and the band sections 112/114
attached. The boot 120 is resting against the rear side of a
front limb 2A of the subject 2 near the ankle. The length of
the stretching device 100 allows the users to apply a stretch-
ing force to the limb 2A while standing upright, reducing the
risk of back or other injury to the user 1. The sensors of the
stretching device 100 measure any or all of the forward force
applied to the limb 2A, the extent of movement, and the
orientation of the limb 2A during stretching.

FIG. 4B illustrates the stretching device 100 in a short-
ened state with the handles 130 and the band sections
112/114 removed. The user 1 is gripping the device 100 by
the additional handles 138. The boot 120 is resting against
the rear side of a hind limb 2B of the subject 2 near the ankle.
As shown, the back limb 2B of the subject 2 has a greater
range of forward motion than the front limb 2A. Accord-
ingly, the user 1 can apply the stretching force to the hind
limb 2B in a more upright position with the shortened
stretching device 100. Shortening the stretching device 100
for stretching the rear limb 2B enables the user 1 to apply the
force in a more upward direction, roughly perpendicular to
the ankle of the subject 2, and allows the user 1 to stay closer
to the subject 2. As in the previous stretch, the sensors in the
stretching device 100 measure the force applied to the limb
2B as well as the movement and orientation of the limb 2B
during stretching.

These two exemplary stretches are used to illustrate the
length adjustment of the stretching device 100. It is under-
stood that many additional stretches can be performed using
the stretching device, including stretching other body parts,
such as the neck.

In addition to stretching different body parts, the stretch-
ing devices 100/300 are usable for multiple methods of
equine (or human or other animal) care. For example, the
stretching devices 100/300 are usable to diagnose soft tissue
injuries. The data measured during the stretching is com-
pared to stored data relating to the same subject and/or
stored data relating to similar subjects. Differences between
the measured data and the stored data are used to indicate
potential soft tissue or other injuries or level of conditioning
or athletic ability.

The stretching devices 100/300 are further used to rcha-
bilitate a subject after injury. The stretching device 100/300
is used to stretch the injured body part of the subject.
Stretching provides numerous health benefits, such as
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strengthening muscles and providing blood flow to tendons.
The measured sensor data is used to track progress during
the rehabilitation process so that the rehabilitation plan can
be tailored for optimum benefit to the subject.

In addition, the description of devices described herein are
understood to enable one to carry out methods relating to the
devices. For example, methods of using the device, methods
of stretching horses, methods of monitoring the health of
subjects, and methods of manufacturing such stretching
devices are all considered and disclosed herein.

What is claimed is:

1. A stretching device for stretching a body part of a
subject person or animal comprising:

a boot having a first side and a second side and having a
predetermined shape to complement a contour of the
body part of the subject person or animal;

a first handle coupled to the first side of the boot and a
second handle coupled to the second side of the boot;

a first band pivotally attached at a first end to the first
handle and attached at a second end to a third handle;

a second band pivotally attached at a first end to the
second handle and attached at a second end to a fourth
handle;

a first fastener attached to the third handle and a second
fastener attached to the fourth handle; and

a first strap removably attached to the first fastener and a
second strap removably attached to the second fastener,
wherein the first and second fasteners are configured to
permit attachment and removal of the first and second
straps, respectively.

2. The stretching device of claim 1 further comprising a
sensor mounted proximate the first handle and responsive to
a force applied to the boot by pulling on the first and second
handles, wherein the sensor generates data related to the
force applied.
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3. The stretching device of claim 2 wherein the sensor is
selected from a group comprising a load cell, a strain gauge,
a gyroscope, a mercury switch, an accelerometer, and a
combination thereof.

4. A stretching device for stretching a body part of a
subject person or animal comprising:

a boot having a first side and a second side and a
predetermined shape to complement a contour of the
body part of the subject person or animal;

a first handle coupled to the first side of the boot and a
second handle coupled to the second side of the boot;

a first band attached at a first end to the first handle and
attached at a second end to a third handle;

a second band attached at a first end to the second handle
and attached at a second end to a fourth handle;

a first fastener attached to the third handle and a second
fastener attached to the fourth handle; and

a first strap attached to the first fastener and a second strap
attached to the second fastener, wherein the first and
second fasteners are configured to permit adjustment of
a length of the first and second straps, respectively.

5. The stretching device of claim 4 further comprising a
fifth handle attached to the first strap and a sixth handle
attached to the second strap.

6. The stretching device of claim 5 wherein the first and
second straps and the fifth and sixth handles are detachable.

7. The stretching device of claim 4 wherein the first and
second bands comprise an elastic material.

8. The stretching device of claim 4 wherein the first and
second straps comprise elastic material.

9. An exercise system comprising the stretching device of
claim 4 wherein the boot is detachable from the stretching
device, the exercise system further comprising a second boot
shaped to conform to another body part, wherein the second
boot is attachable to the stretching device when the boot is
detached from the stretching device.
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