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a first sensing unit
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a second sensing unit

!
Receiving the sensed information from the first sensing unit
and the second sensing unit through a movement unit to
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Actuating the wrap on receiving the sensed information
through an air pump configured with the movement unit to
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WRAP AND METHOD TO PROVIDE
COMPRESSION, AND PROTECTION TO
BODY PART OF USER

TECHNICAL FIELD

[0001] The present invention is generally related to a wrap
to be worn around the wrist or ankle to provide compression,
and protection based on the sensed physiological and dimen-
sional information of the user.

BACKGROUND

[0002] Generally, apparatus and methods are available in
the prior art which enables a user to manually tighten the
exercise gloves and shoes. The tightening mechanism of the
existing prior arts are completely manual and doesn’t uti-
lizes the physiological parameters of the user such as blood
pressure or heartbeat to provide optimal support around the
body parts under strain while doing physical activities.
Further the existing apparatus and methods can tighten or
compress the body of the user up to a pre-defined dimension.
These apparatuses are not designed to consider and measure
the dimensions and size of the user’s ankle/wrist in real time
to provide optimal support around the body parts under
strain while doing physical activities.

[0003] Therefore, there is a need of a wrap and a method
to compress and to provide optimal support around the body
parts under strain while doing physical activities by utilizing
the accurate physiological information and the dimensional
data. Further there is also a need of a wrap and a method
which can automatically inflate and deflate to provide opti-
mal support around the body parts under strain while doing
physical activities.

[0004] Further limitations and disadvantages of conven-
tional and traditional approaches will become apparent to
one of skill in the art through comparison of described
systems with some aspects of the present disclosure, as set
forth in the remainder of the present application and with
reference to the drawings.

SUMMARY OF THE INVENTION

[0005] A wrap which is removably attached with at least
one of a body part of a user to provide compression, and
protection is provided substantially, as shown in and/or
described in connection with at least one of the figures, as set
forth more completely in the claims.

[0006] The wrap includes a first sensing unit, a second
sensing unit, a movement unit, an adjuster unit, and a power
source. The first sensing unit senses the physiological state
of the user’s body. The second sensing unit measures the
dimension of the body part of the user. In an embodiment,
the body part is selected from at least one of: wrist, ankle,
lower back, knee, and/or combination thereof. The move-
ment unit receives the sensed information from the first
sensing unit, and the second sensing unit to support an
inflate mechanism and a deflate mechanism to provide
desired compression to the body part of the user. The
adjuster unit configured with the movement unit to engage
or disengage the wrap from the body part of the user. The
power source which further includes a rechargeable battery
powers the first sensing unit, the second sensing unit, the
movement unit, and the adjuster unit.

[0007] According to embodiments illustrated herein, there
is provided a method for providing compression, and pro-
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tection to at least one of a body part of a user. The method
initiates with the step of sensing the physiological state of
the user’s body through a first sensing unit. The method
further includes the step of measuring dimension of the body
part of the user through a second sensing unit. In an
embodiment, the body part is selected from at least one of:
wrist, ankle, lower back, knee, and/or combination thereof.
The method further includes the step of receiving the sensed
information from the first sensing unit and the second
sensing unit through a movement unit to support an inflate
mechanism and a deflate mechanism to provide desired
compression to the body part of the user. Further the method
includes the step of engaging or disengaging the wrap from
the body part of the user through an adjuster unit configured
with the movement unit. Then the method includes the step
of powering the first sensing unit, the second sensing unit,
the movement unit, and the adjuster unit through a power
source.

[0008] These features and advantages of the present dis-
closure may be appreciated by reviewing the following
description of the present disclosure, along with the accom-
panying figures wherein like reference numerals refer to like
parts.

BRIEF DESCRIPTION OF DRAWINGS

[0009] The accompanying drawings illustrate the embodi-
ments of systems, methods, and other aspects of the disclo-
sure. Any person with ordinary skills in the art will appre-
ciate that the illustrated element boundaries (e.g., boxes,
groups of boxes, or other shapes) in the figures represent an
example of the boundaries. In some examples, one element
may be designed as multiple elements, or multiple elements
may be designed as one clement. In some examples, an
element shown as an internal component of one element
may be implemented as an external component in another,
and vice versa. Furthermore, the elements may not be drawn
to scale.

[0010] Various embodiments will hereinafter be described
in accordance with the appended drawings, which are pro-
vided to illustrate, not limit, the scope, wherein similar
designations denote similar elements, and in which:

[0011] FIG. 1 illustrates an exemplary diagram of the wrap
which is removably attached with the wrist of the user to
provide compression, and protection, in accordance with at
least one embodiment;

[0012] FIG. 2 illustrates a deflated view of the wrap of an
alternative embodiment wherein the compression can be
applied to the wrist and fingers;

[0013] FIG. 3 illustrates an inflated view of the wrap worn
around the wrist, in accordance with at the embodiment in
FIG. 1;

[0014] FIG. 4 illustrates an expanded view of the move-
ment unit and the adjustment unit.

[0015] FIG. 5 illustrates a schematic of the circuit board
and communication paths to other components of the wrap.
[0016] FIG. 6 illustrates another exemplary diagram of the
wrap which is removably attached with the ankle of the user
to provide compression, and protection, in accordance with
at least one embodiment;

[0017] FIG. 7 illustrates another exemplary diagram of the
wrap which is removably attached with the lower back of the
user to provide compression, and protection, in accordance
with at least one embodiment;
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[0018] FIG. 8 illustrates another exemplary diagram of the
wrap which is removably attached with the knee of the user
to provide compression, and protection, in accordance with
at least one embodiment; and

[0019] FIG. 9 illustrates the flowchart of the method for
providing compression, and protection to at least one of a
body part of a user, in accordance with at least one embodi-
ment.

DETAILED DESCRIPTION

[0020] The present disclosure is best understood with
reference to the detailed figures and description set forth
herein. Various embodiments have been discussed with
reference to the figures. However, those skilled in the art will
readily appreciate that the detailed descriptions provided
herein with respect to the figures are merely for explanatory
purposes, as the methods and systems may extend beyond
the described embodiments. For instance, the teachings
presented and the needs of a particular application may yield
multiple alternative and suitable approaches to implement
the functionality of any detail described herein. Therefore,
any approach may extend beyond certain implementation
choices in the following embodiments.

[0021] FIG. 1 illustrates an exemplary diagram 100 of the
wrap which is removably attached with the wrist 204 of the
user to provide compression, and protection, in accordance
with at least one embodiment. The present wrap may have
configured with either an exercise gloves, with an ankle
shoe, lower back (preferably waist), and knee. The wrap 100
includes a first sensing unit 102, a second sensing unit 104,
a movement unit 106, an adjuster unit 108 and a power
source 110. The first sensing unit 102 senses the physiologi-
cal state of the user’s body. The second sensing unit 104
measures the dimension of the body part of the user. In
alternative embodiments, the wrap can be configured to
suitably fit a body party, including but not limited to the
wrist 204, ankle, back, elbow, hip, shoulder, neck, knee or
combination thereof.

[0022] The movement unit 106 receives the sensed infor-
mation from the first sensing unit 102, and the second
sensing unit 104 to support an inflate mechanism and a
deflate mechanism to provide desired compression to the
body part of the user. FIG. 2 illustrates a deflated view 200
of the wrap worn around the wrist, in accordance with at
least one embodiment. FIG. 2 is explained in conjunction
with FIG. 1. The adjuster nit 1084, 1085 configured with the
movement unit 106 to engage or disengage the wrap from
the body part of the user. As shown in FIG. 2, the adjuster
unit 108, can comprise additional components (108c-108g)
that can provide compression to fingers. Additional embodi-
ments are considered wherein airflow from 108 can reach
other portions of the body coupled to the wrap. For example,
FIG. 6 depicts the wrap 600 covering the ankle of a patient.
As depicted, the adjuster unit 108a and 1085 circumscribe
the top of the ankle. Similar to FIG. 2, the alternate embodi-
ment of the wrap in FIG. 6 could include additional adjuster
units (108¢-108g) that can be oriented to extend to other
regions of the ankle: such as the ball of the ankle or arch of
the foot. FIG. 3 illustrates an inflated view 300 of the wrap
worn around the wrist, in accordance with at least one
embodiment. FIG. 3 is explained in conjunction with FIG. 1
and FIG. 2.

[0023] The power source 110 includes a rechargeable
battery to power the first sensing unit 102, the second
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sensing unit 104, the movement unit 106, and the adjuster
unit 108a, 1085. The movement unit 106 includes an air
pump 132 to actuate on receiving the sensed information to
provide support to the user while performing a physical
activity, further the user may actuate the air pump manually.
Similarly, the user can manually release any pressure by
actuating a pressure release valve 133. In another aspect, the
air pump 132 can be powered by an auxiliary motor inte-
grated into the housing 114. The physiological state of the
user’s body includes blood pressure, and hear rate.

[0024] The adjuster unit 108 includes at least one of: a
spring, a lace, a belt, inflatable tubing, and/or combination
thereof. For example, the adjuster unit could comprise an air
bladder 108 as shown in FIG. 4. The main air bladder could
fit around the wrist and be in fluid communication with
additional adjuster units components 108¢-108g that com-
prises inflatable air tubing (108¢-108g) as depicted in FIG.
2. 1t is further contemplated that an alternate embodiment
would allow the adjuster unit 108 to selectively compress
regions of the body. For example, the fluid communication
between the air pump 132 and the adjuster unit 108 can be
configured with partitions or a valve system between inte-
grated between the air pump and adjuster unit such that only
the wrist region is compressed or only the fingers are
compressed.

[0025] 110In yet another alternative, the adjustment unit
108 could be configured to apply compression to two
regions of the wrap, but at different levels of compression.
For example, the adjustment unit component in proximity to
the wrist couple be compressed to 85%, while the compres-
sion to the fingers may be at 45%. Further, the selective
compression of the regions of the wrap can be applied to the
wraps covering other regions of the body as shown in FIG.
6, FIG. 7, and FIG. 8.

[0026] As shown in FIG. 4, an embodiment of the move-
ment unit 106 can be contained in a housing 114 and
accompanying base 115. The housing 114 can be used to
both protect the movement unit 106 and provide an interface
for the user to control the actuation of wrap 100. The
housing 114 and base 115 can be coupled to the adjustment
unit 108 using screws 119 or another suitable fastener. In an
aspect of the wrap 100, the housing 114 can comprise an
analog interface comprising a key pad 116. In a further
aspect, the keypad 116 can comprise buttons. When buttons
are pressed, the user can control the inflation or deflation of
the wrap. In addition, the housing can comprise a visual
indicator 117 that is in communication and responsive to
signals generated by actuated buttons on the keypad 116. For
example, when the user presses a button on the keypad 116,
an arrangement of light emitting diodes 117 may light up.
Further, when the user increases the amount of inflation, the
indicator responsively increases the number of illuminated
LEDs. Similarly, as the user actuates the keypad 116 to
deflate the wrap, the number of illuminated LEDs will
decrease. In another embodiment, the indicators 117 can also
comprise an auditory component such as an integrated
speaker that provides a sequence of sounds for those who
may be visually impaired. In yet another aspect, indicator
may be vibration action. For examiple, an oscillating motor
140 could be used to provide similar cues to the user by
oscillating in a defined pattern to provide information to the
wearer about the wrap’s status. In a further aspect, as shown
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in FIG. 5, the oscillating motor 140 and speaker 138 can also
be physically integrated into the structure of the circuit
board 120.

[0027] In yet another aspect, the keypad can include a
digital display 118. The digital display 118 can be configured
to toggle between the physiological information measured
by the first sensor. For example, the heart rate and blood
pressure can be displayed. In another aspect, the information
from the second sensor can also be displayed. For example,
the percentage of inflation can be displayed to the user.
[0028] The movement unit 106 can also comprise a circuit
board 120. The circuit board 120 can serve as the commu-
nication hub between all of the components of the wrap 100,
including but not limited to the first sensor 102, the second
sensor 104, the keypad 116, both types of displays (analog
and digital), the adjustment unit 108, air pump 132, and
power source 110. In a further aspect, the circuit board 120
can comprise a processor 124, memory 126, and antennae
128. The processor 124 can be used to process the inputs
received from the keypad and control the outputs to the
indicators 117, 118. The processor 124 can also be used
control the output on the air pump 132 based on the received
input signals through a communication bus 136 on the
circuit board 120. The communication bus 136 can be
configured as a hub to send and receive signals between the
processor 124, first sensor 102, second sensor(s) 104, indi-
cators 117, 118, power source 110 and air pump 132. The
processor 124 may also be configured to provide alerts
and/or error messages based on the feedback from any
received input signals. In one aspect, the alerts can be
displayed by the analog indicators 117 or digital indicators
118. In another aspect, the alerts and/or error messages can
be provided by a defined sequence by the speaker 138 or
oscillating motor 140.

[0029] In another aspect, movement unit 106 can comprise
amemory 126. The memory 126 can store information about
the user’s activity. In addition, the communication between
the processor 124 and memory 126 can be used to create and
store profiles for multiple users of the wrap 100. The
information processed and stored and be transmitted to
devices. In one embodiment, the wrap 100 can include a
USB port 130. Thus, an external processing device can
receive data stored in the memory 126 of the wrap. The same
USB port 130 can be used as a conduit to provide power to
the rechargeable power source 110. The wrap can also
comprise an antennae 128 to send and receive data from
another device or source. For example, the antennae can be
Bluetooth enabled to communicate with the user’s cell
phone. Further to communicate with other external devices,
the antennae 128 can be configured to transmit and receive
through radio transmission.

[0030] As the wrap is inflated or deflated, air passes from
the air pump 132 and passes through the manifold 134 into
the adjustment unit 108. In one aspect the adjustment unit
108 may be an air tube or bladder connected to the manifold
134. In a further aspect, the air tube can be a network of
tubing interlaced throughout the wrap. The second sensor
104 can be in communication with the adjustment unit 108.
In one aspect, the second sensor 104 can be a set of sensors
comprising the same type of sensor, measuring the same
type of information. The second sensors 104 can be dis-
persed throughout the wrap to capture dimensional infor-
mation of the user. For example, the plurality of second
sensors 104 can be oriented along the circumference of the
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wrist. In another aspect, the second sensors 104 can be
placed at any location along the wrap. The distances
between each sensor 104 can be a known quantity which is
stored in the memory 126. Further, the second sensors can
be a plurality of linear displacement sensors 104a . . . 104n.
The linear displacement sensors can be in communication
with each other and the processor 124 in the circuit board.
As the wrap inflates or deflates, the displacement of the
sensors 104 can provide measurement data to the processor
and a respective distance(s) can be calculated. Accordingly,
the measurement data from the second sensors 104 and the
physiological data from the first sensor can provide data that
causes the processor 124 to send a feedback signal to the air
pump 132. The feedback data can indicate that a threshold
measurement has been exceeded. Accordingly, the feedback
signal from the second sensor(s) 104 would initiate an
inflation or deflation response for regulating the physiologi-
cal state of the user. For example, if the user’s heart rate
slowed from 85 beats per minute to 72 beat per minute, the
processor 124 would send a signal to the air pump 132 to
decrease the airflow to the adjustment unit 108 from 85% to
45% of the maximum inflation of the wrap.

[0031] FIG. 6 illustrates another exemplary diagram 600
of the wrap which is removably attached with the ankle of
the user to provide compression, and protection, in accor-
dance with at least one embodiment. The present wrist wraps
and ankle wraps inflate to provide compression and protec-
tion when the user is working out or not working out. The
wrap around the ankle also includes the first sensing unit
102, the second sensing unit 104, the movement unit 106,
the adjuster unit 108a, and 1085, and the power source 110.
The first sensing unit 102 senses the physiological state of
the user’s body. The second sensing unit 104 measures the
dimension of the ankle of the user. As discussed earlier,
alternate embodiment of the wrap in FIG. 6 could include
additional adjuster units (108¢-108¢) that can be oriented to
extend to other regions of the ankle: such as the ball of the
ankle or arch of the foot.

[0032] The movement unit 106 receives the sensed infor-
mation from the first sensing unit 102, and the second
sensing unit 104 to support an inflate mechanism and a
deflate mechanism to provide desired compression to the
ankle. The adjuster unit 108, 1085 configured with the
movement unit 106 to engage or disengage the wrap from
the ankle. The power source 110 powers the first sensing unit
102, the second sensing unit 104, the movement unit 106,
and the adjuster unit 1084, 1085.

[0033] Further, FIG. 7 illustrates another exemplary dia-
gram 700 of the wrap which is removably attached with the
lower back of the user to provide compression, and protec-
tion, in accordance with at least one embodiment. As men-
tioned above, the wrap utilized around the lower back also
includes the first sensing unit 102, the second sensing umt
104, the movement unit 106, the adjuster unit 1084, and
1085, and the power source 110. The first sensing unit 102
senses the physiological state of the user’s body. The second
sensing unit 104 measures the dimension of the lower back
of the user.

[0034] The movement unit 106 receives the sensed infor-
mation from the first sensing unit 102, and the second
sensing unit 104 to support an inflate mechanism and a
deflate mechanism to provide desired compression to the
lower back. The adjuster unit 108a, 1085 configured with the
movement unit 106 to engage or disengage the wrap from
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the lower back. The power source 110 powers the first
sensing unit 102, the second sensing unit 104, the movement
unit 106, and the adjuster unit 108a, 1085. Similarly, FIG. 8
illustrates another exemplary diagram 800 of the wrap which
is removably attached with the knee of the user to provide
automatic compression, and protection, in accordance with
at least one embodiment.
[0035] FIG. 9 illustrates the flowchart 900 of the method
for providing compression, and protection to at least one of
a body part of a user, in accordance with at least one
embodiment. The method initiates with the step 902 of
sensing the physiological state of the user’s body through a
first sensing unit. The method further includes the step 904
of measuring dimension of the body part of the user through
a second sensing unit. In an embodiment, the body part is
selected from at least one of: wrist, ankle, lower back, knee
and/or combination thereof. The method further includes the
step 906 of receiving the sensed information from the first
sensing unit and the second sensing unit through a move-
ment unit to support an inflate mechanism and a deflate
mechanism to provide desired compression to the body part
of the user. Further the method includes the step 908 of
engaging or disengaging the wrap from the body part of the
user through an adjuster unit configured with the movement
unit. Then the method includes the step 910 of powering the
first sensing unit, the second sensing unit, the movement
unit, and the adjuster unit through a power source.
[0036] Further the method includes the step 912 of actu-
ating the wrap on receiving the sensed information through
an air pump configured with the movement unit to provide
support to the user while performing a physical activity.
Additionally, the user can also actuate the air pump manu-
ally. In an embodiment, the power source includes a lithium-
ion battery. In another embodiment, the power source can
comprise a direct coupling to an electrical outlet.
[0037] Thus, the present wrap is a part of the exercise
gloves or ankle shoes and automatically inflates and deflates
by utilizing an inbuilt air pump which actuates manually or
automatically sensing user wrist/ankle size or blood pressure
to provide support during physical activity. The present wrap
acts as a grip to the ankle/wrist and solves the problem of
being a non-wired, non-remote-controlled ankle or wrist
compression product. The present wrap gently applies and
releases the pressure without using a remote-control device
or a wired assistance.
[0038] No language in the specification should be con-
strued as indicating any non-claimed element as essential to
the practice of the invention.
[0039] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
present invention without departing from the spirit and
scope of the invention. There is no intention to limit the
invention to the specific form or forms enclosed. On the
contrary, the intention is to cover all modifications, alterna-
tive constructions, and equivalents falling within the spirit
and scope of the invention, as defined in the appended
claims. Thus, it is intended that the present invention cover
the modifications and variations of this invention, provided
they are within the scope of the appended claims and their
equivalents.

What is claimed is:

1. A wrap removably attached with at least one of a body
part of a user to provide compression, and protection, the
wrap comprising:
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a first sensing unit to sense the physiological state of the

user’s body;

a second sensing unit to measure dimension of the body

part of the user;

a movement unit comprising an inflate mechanism and a

deflate mechanism,

wherein the movement unit is configured to receive the

sensed information from the first sensing unit and the
second sensing unit to support an inflation mechanism
and a deflation mechanism; and

an adjuster unit coupled to the movement unit to engage

or disengage the wrap from the body part of the user.
2. The wrap according to claim 1 further comprising a
power source coupled to the first sensing unit, the second
sensing unit, the movement unit, and the adjuster unit.
3. The wrap according to claim 1, wherein the movement
unit includes an air pump to actuate on receiving the sensed
information to provide support to the user while performing
a physical activity.
4. The wrap according to claim 1, wherein the physiologi-
cal state of the user’s body includes blood pressure, and
heart rate.
5. The wrap according to claim 1, wherein the adjuster
unit includes at least one of: a spring, a lace, a belt, and/or
combination thereof.
6. The wrap according to claim 1 coupled with at least one
of: an exercise gloves or an ankle shoe.
7. A method for providing compression, and protection to
at least one of a body part of a user, the method comprising
steps of:
sensing the physiological state of the user’s body through
a first sensing unit

measuring dimension of the body part of the user through
a second sensing unit, wherein the body part is selected
from at least one of: wrist, ankle, lower back, knee
and/or combination thereof;

receiving the sensed information from the first sensing

unit and the second sensing unit through a movement
unit to support an inflation mechanism and a deflation
mechanism to provide desired compression to the body
part of the user;

engaging or disengaging the wrap from the body part of

the user through an adjuster unit configured with the
movement unit, and

powering the first sensing unit, the second sensing unit,

the movement unit, and the adjuster unit through a
power source.

8. The method according to claim 7, further includes the
step of actuating the wrap on receiving the sensed informa-
tion through an air pump configured with the movement unit
to provide support to the user while performing a physical
activity.

9. The method according to claim 8, wherein the physi-
ological state of the user’s body includes blood pressure, and
hear rate.

10. The method according to claim 9, wherein the adjuster
unit includes at least one of: a spring, a lace, a belt, and/or
combination thereof.

11. The method according to claim 10, wherein the power
source is a lithium-ion battery.
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