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(54) Inflatable cuff with automatic tightness detection

(67)  Aninflatable wrap with automatic tightness de-
tection includes a wrap strap (10) having at least one
inflatable sealed zone formed thereon, at least one fluid
guiding tube connected to between the sealed zone and
an external fluid supply, at least two mating connection
elements separately provided on two longitudinally op-
posite ends of the wrap strap, and a sensor module em-
bedded in the wrap strap. The sensor module includes
an output element (51) and a sensor element (52) ar-
ranged at locations separately corresponding to the two
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mating connection elements, and a processor element
(53) electrically connected to the sensor element. When
the two mating connection elements are detachably con-
nected together to bind the wrap strap around a user’s
body area with the sensor element and the output ele-
ment becoming aligned with each other to provide an
alignment sensing function, it means the wrap strap
forms a closed loop structure to provide a proper pressing
force.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to an inflatable
wrap for applying a pressing force to a user’s selected
body area, and more particularly to an inflatable wrap
with automatic tightness detection to ensure proper
pressing effect thereof.

BACKGROUND OF THE INVENTION

[0002] A bedridden patient, particularly a patient after
a surgical operation, tends to have slowed or even
stopped blood circulation at legs, due to lying on bed over
a long time. Stopped blood circulation at legs would
cause thrombosis, which would further cause necrotic
leg tissue or even death of patient in some worse condi-
tions. Therefore, it is very important for patients who are
suffering from edema, poor blood circulation, deep vein
thrombosis or the like to move their leg muscles under
help in order to improve the blood circulation thereof.
[0003] Currently, there is a type of compression wrap
available in the market for applying a compressing force
to a selected area on a patient’s body. Such compression
wrap includes a compressing wrap strap for wrapping
around a patient’s leg or other selected body area. The
wrap strap internally includes a plurality of separated in-
flatable chambers, which are independently connected
to a pressurized fluid supply. Generally speaking, the
compressing wrap strap applies pressure first to the pa-
tient’s body area, such as the patient’s ankle, thatis most
distantfromthe heartand then gradually applies the pres-
sure to other body areas closer to the heart. To use the
compression wrap, first fully inflate all the chambers in
the wrap strap and maintain the chambers in the fully
inflated state for a period of time before deflating them
at the same time, so that the wrap strap applies pulsating
pressure to the patient’s leg intermittently. By repeatedly
applying such pulsating pressure for a period of time, the
patient’s blood can flow back to the heart to improve the
patient’s blood circulation and avoid the forming of throm-
bosis.

[0004] While the above-described compression wrap
is useful in solving the problem of thrombosis frequently
suffered by bedridden patients, most patients using such
compression wrap are not certain whether the wrap
straps have been properly tightened around their legs,
for example. The wrap strap might not provide proper
compressing pressure to effectively help moving the pa-
tient’s leg muscle if it is too loosely wrapped around the
patient’s leg. On the other hand, the wrap strap might
adversely apply too much compressing force and hurt
the patient’s leg if it is too tightly wrapped around the
patient’s leg. In brief, with the conventional inflatable
wrap, the patient could not always quickly verify whether
the wrap strap has been correctly wrapped around the
leg or other selected body area to provide proper com-
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pressing pressure thereto. Therefore, it is desirable to
develop an inflatable wrap with automatic tightness de-
tection.

SUMMARY OF THE INVENTION

[0005] A primary object of the present invention is to
provide an inflatable wrap for applying a pressing force
to a selected area on a user’s body and having an auto-
matic tightness detection ability to ensure that the inflat-
able wrap has been exactly wrapped around the selected
body area to apply a proper pressing force thereto.
[0006] To achieve the above and other objects, the in-
flatable wrap with automatic tightness detection accord-
ing to the present invention includes a wrap strap formed
from a first sheet member and a second sheet member,
which are connected to each other via atleast one sealing
line to thereby define at least one inflatable sealed zone
between them; at least one fluid guiding tube having one
end connected to and communicable with the at least
one sealed zone and another end connected to an ex-
ternal pressurized fluid supply for supplying a fluid into
the sealed zone, so that the sealed zone is expanded to
apply a pressing force to a selected area on a user’s
body; at least two mating connection elements, including
a male and a female structure, separately provided on
two longitudinally opposite ends of the wrap strap for se-
lectively detachably connecting the two opposite ends of
the wrap strap to each other; and at least one sensor
module embedded in the wrap strap and including an
output element, a sensor element and a processor ele-
ment. The output element and the sensor element em-
bedded in the wrap strap are separately located in the
two longitudinally opposite ends of the wrap strap, and
the processor element is electrically connected to the
sensor element. When the wrap strap is connected at
the two opposite ends to form a loop structure around
the user’s selected body area and the sensor element
and the output element are aligned with each other to
provide an alignment sensing function, it is able to ensure
the loop structure has a predetermined size to provide a
proper pressing force on the user’s body area.

[0007] In an operable embodiment of the present in-
vention, the sensor elementis in the form of a strip sensor
extended parallel to a longitudinal direction of the wrap
strap, so that the output element can be aligned with an
optimal position on the strip sensor according to the us-
er’s body size for the wrap strap to be properly wrapped
around the user’s selected body area.

[0008] According to the present invention, the sensor
element and the output element are embedded in the
wrap strap at locations separately corresponding to the
two mating connection elements; and the fluid guiding
tube is extended from the at least one sealed zone into
the wrap strap at a location near the sealed zone and
extended out of the wrap strap at a location near a lon-
gitudinal side of the wrap strap.

[0009] In a preferred embodiment, the two mating con-
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nection elements are repeatedly usable and can be a
hook tape and a loop tape of a hook-and-loop fastener,
a hook and an eyelet of a hook-on fastener, or two half
parts of a snap fastener. Further, the sealed zone further
includes at least one bonded portion to internally divide
the sealed zone into a plurality of inflatable spaces.
[0010] The presentinvention is characterized in that
the wrap strap includes a sensor module embedded
therein, which has an inputelementand asensor element
arranged at positions separately corresponding to the
two mating connection elements provided at two longi-
tudinally opposite ends of the wrap strap. When the wrap
strap is wrapped around a selected user body area, an
alignment sensing ability provided by the output element
and the sensor element automatically detects whether
the wrap strap has been exactly wrapped around the se-
lected user body area with proper tightness, so as to
make sure the inflatable wrap strap provides proper
pressing force against the user’s body area to improve
the user’s arterial and venous blood circulation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The structure and the technical means adopted
by the present invention to achieve the above and other
obj ects can be best understood by referring to the fol-
lowing detailed description of the preferred embodiments
and the accompanying drawings, wherein

Figs. 1A and 1B are front and rear views, respec-
tively, of an inflatable wrap with automatic tightness
detection according to a first preferred embodiment
of the present invention;

Figs. 2A and 2B are front and rear views, respec-
tively, of an inflatable wrap with automatic tightness
detection similar to thatin Figs. 1A and 1B but having
two mating connection elements configured as two
half parts of a snap fastener;

Figs. 3A and 3B are front and rear views, respec-
tively, of an inflatable wrap with automatic tightness
detection similar to thatin Figs. 1A and 1B but having
two mating connection elements configured as a
hook and an eyelet of a hook-on fastener;

Fig. 4 is a front view of an inflatable wrap with auto-
matic tightness detection according to a second pre-
ferred embodiment of the present invention; and

Fig. 5 shows the inflatable wrap of the present in-
vention being wrapped around a user’s leg.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0012] The present invention will now be described
with some preferred embodiments thereof and with ref-
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erence to the accompanying drawings. For the purpose
of easy to understand, elements that are the same in the
preferred embodiments are denoted by the same refer-
ence numerals.

[0013] Please refer to Figs. 1A and 1B that are front
and rear views, respectively, of an inflatable wrap with
automatic tightness detection according to a first pre-
ferred embodiment of the present invention. As shown,
the inflatable wrap includes a wrap strap 10 for applying
a pressing force to a selected area on a user’s body; a
fluid supply 20 for providing a pressurized fluid, such as
acompressed gas; at least one fluid guiding tube 30 con-
nected to between the fluid supply 20 and the wrap strap
10; at least two mating connection elements 40 for se-
lectively detachably connecting two opposite ends of the
wrap strap 10 to each other; and at least one sensor
module 50 for detecting whether the two mating connec-
tion elements 40 have been properly connected to each
other.

[0014] The wrap strap 10 is formed from a larger first
sheet member 11 and a smaller second sheet
member12, which are connected to each other via atleast
one sealingline 13 to thereby define atleast one inflatable
sealed zone 14 between them. In the illustrated first pre-
ferred embodiment, the first sheet member 11 is in the
form of a long strip and has three spaced attaching sec-
tions 111 forward extended from one of two longitudinally
opposite ends thereof. The second sheet member 12 is
located on and connected to a central area of the first
sheet member 11 via three sealing lines 13, so that three
adjacent and longitudinally extended sealed zones 14
are formed on the central area between the first sheet
member 11 and the second sheet member 12. In each
of the sealed zones 14, there is provided at least one
bonded portion 15 to internally divide each sealed zone
14 into a plurality of inflatable spaces 141. Further, a
through hole 16 is formed on at least one of two ends of
the bonded portion 15.

[0015] The fluid guiding tube 30 has its one end con-
nected to the sealed zone 14 and another opposite end
connected to the fluid supply 20. Fluid supplied by the
fluid supply 20 is guided by the fluid guiding tube 30 into
the sealed zone 14 on the wrap strap 10, so that the
sealed zone 14 is inflated and expanded to apply a de-
gree of pressing force to a selected area on a user’'s body.
In the illustrated first preferred embodiment, there are
three fluid guiding tubes 30 separately extended from the
sealed zones 14 into the wrap strap 10 at locations near
the sealed zones 14 and extended out of the wrap strap
10 to the fluid supply 20 at a location near one longitudinal
side of the wrap strap 10.

[0016] The two mating connection elements40include
a male and a female structure, which are separately pro-
vided on the front side and the rear side of the wrap strap
10 at two longitudinally opposite ends thereof. In the il-
lustrated first preferred embodiment, three male struc-
tures are provided on one side of the wrap strap 10 at
the attaching sections 111 and three female structures
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are provided on the other side of the wrap strap 10 at the
other longitudinal end 112 thereof. The two mating con-
nection elements 40 shown in Figs. 1A and 1B are two
repeatedly usable mating binding elements 41, such as
a hook tape and a loop tape of a hook-and-loop fastener.
However, it is understood Figs. 1A and 1B are only illus-
trative to enable convenient description of the present
invention and not intended to limit the type of the male
and the female structure for the connection element 40.
For example, as shown in Figs. 2A and 2B, the male and
the female structure can be otherwise two half parts of a
snap fastener 42. Alternatively, as shown in Figs. 3A and
3B, the male and the female structure can be a hook and
an eyelet of a hook-on fastener 43.

[0017] The sensor module 50 is embedded in the wrap
strap 10, and includes at least one output element 51, at
least one sensor element 52 and a processor element
53. The output element 51 and the sensor element 52
are separately located at the two longitudinally opposite
ends of the wrap strap 10. The processor element 53 is
electrically connected to the sensor element 52. In the
illustrated first preferred embodiment, there are shown
three output elements 51 and three sensor elements 52;
and these sensor elements 52 and output elements 51
are embedded in the wrap strap 10 at the two longitudinal
opposite ends thereof to separately align with the male
and the female structures of the connection elements 40.
[0018] Please refer to Fig. 4 that is a front view of an
inflatable wrap with automatic tightness detection ac-
cording to a second preferred embodiment of the present
invention. While the sensor elements 52 of the sensor
module 50 in the first preferred embodiment are config-
ured as fixed-point sensors for detecting correct connec-
tion of the male and the female structures of the connec-
tion elements to one another at the fixed points defined
by the sensor elements 52, the sensor elements 52 in
the second preferred embodiment are configured as par-
allelly spaced strip sensors 521 extended in alongitudinal
direction of the wrap strap 10. With the sensor strips 521,
the output elements 51 can be aligned with an optimal
position on their corresponding strip sensors 521 accord-
ing to different patient sizes to detect proper wrapping of
the wrap strap 10 around the selected area on the pa-
tient’s body.

[0019] Please refer to Fig. 5. The inflatable wrap ac-
cording to the presentinvention is characterized in that
the inflatable wrap strap 10 can be quickly and correctly
closed around a selected area on a user’s body, such as
the user’s leg, to form a loop structure 17 that provides
a proper pressing force against the user’s body area, and
that the sensor elements 52 with the output elements 51
provides an alignment sensing function, which allows the
user to verify whether the inflatable wrap strap 10 is
closed around the user’s body area with proper tightness.
Therefore, the present invention is more convenient and
practical for use.

[0020] In summary, the wrap strap of the present in-
vention includes a sensor module embedded therein,
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which has input elements and sensor elements arranged
at positions corresponding to the mating connection el-
ements located at two longitudinally opposite ends of the
wrap strap. When the wrap strap is wrapped around a
user's body area, the output elements and the sensor
elements provide an alignment sensing function to auto-
matically detect whether the wrap strap has been exactly
wrapped around the selected user body area with proper
tightness, so as to make sure the inflatable wrap strap
provides a proper pressing force against the user’s body
area to improve the user’s arterial and venous blood cir-
culation.

[0021] The present invention has been described with
some preferred embodiments thereof and it is under-
stood that many changes and modifications in the de-
scribed embodiments can be carried out without depart-
ing from the scope and the spirit of the invention that is
intended to be limited only by the appended claims.

Claims

1. An inflatable wrap with automatic tightness detec-
tion, comprising:

a wrap strap being formed from a first sheet
member and a second sheet member; the first
and the second sheet member being connected
to each other via at least one sealing line to
thereby define at least one inflatable sealed
zone between them;

at least one fluid guiding tube having an end
connected to and communicable with the atleast
one sealed zone;

at least two mating connection elements being
separately provided on two longitudinally oppo-
site ends of the wrap strap for selectively de-
tachably connecting the two longitudinally op-
posite ends of the wrap strap to each other; and
at least one sensor module including an output
element, a sensor element and a processor el-
ement embedded in the wrap strap; the output
element and the sensor element embedded in
the wrap strap being separately located in the
two longitudinally opposite ends of the wrap
strap; and the processor element being electri-
cally connected to the sensor element.

2. The inflatable wrap with automatic tightness detec-
tion as claimed in claim 1, wherein the sensor ele-
ment and the output element of the sensor module
are aligned with each other and provide an alignment
sensing function when the two mating connection
elements are properly connected together and the
wrap strap is closed to form a loop structure having
a predetermined size, so as to ensure the wrap strap
provides a proper magnitude of pressing force.
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The inflatable wrap with automatic tightness detec-
tion as claimed in claim 1, wherein the sensor ele-
ment is configured as a strip sensor extended par-
allel to a longitudinal direction of the wrap strap; and
the output element being aligned with an optimal po- %
sition on the strip sensor according to a patient’s
body size to provide an alignment sensing function,
so as to ensure the wrap strap is properly wrapped
around a selected area on the patient’s body.

10
The inflatable wrap with automatic tightness detec-
tion as claimed in claim 1, wherein the sensor ele-
ment and the output element are separately located
in the two longitudinally opposite ends of the wrap
strap at positions corresponding to and aligned with 75
the two mating connection elements.

The inflatable wrap with automatic tightness detec-

tion as claimed in claim 1, wherein the at least one
fluid guiding tube is connected at another end toa 20
pressurized fluid supply.

The inflatable wrap with automatic tightness detec-
tion as claimed in claim 1, wherein the at least one
fluid guiding tube is extended from the at least one 25
sealed zone into the wrap strap at a location near
the sealed zone and extended out of the wrap strap
at a location near a longitudinal side of the wrap
strap.

30
The inflatable wrap with automatic tightness detec-
tion as claimed in claim 1, wherein the two mating
connection elements are repeatedly usable and se-
lected from the group consisting of a hook tape and
a loop tape of a hook-and-loop fastener, a hookand 35
an eyelet of a hook-on fastener, and two half parts
of a snap fastener.

The inflatable wrap with automatic tightness detec-

tion as claimed in claim 1, wherein the sealed zone 40
further includes at least one bonded portion to inter-
nally divide the sealed zone into a plurality of inflat-
able spaces.
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