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1
RESTRAINT DEVICES

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of priority to Interna-
tional Patent Application PCT/US18/033024 filed 16 May
2018; which claims the benefit of U.S. Provisional Appli-
cation 62/597,153 filed 11 Dec. 2017 and U.S. Provisional
Application 62/507,331 filed 17 May 2017, each of which is
incorporated by reference herein for all purposes.

TECHNICAL FIELD
This disclosure relates to restraint devices.
BACKGROUND

There is a desire for a technology to enable a restraint
device, which includes a pair of bracelets that can adjust in
distance therebetween, while at least one of the bracelets can
be dually engaged during a restraint and dually disengaged
not during the restraint. Further, there is a desire for a
technology to enable a restraint device to be converted from
a “chain style” into a “hinge style” and vice versa. Addi-
tionally, there is a desire for a technology to enable a
restraint device to avoid overtightening when restraining.
However, such technologies do not exist. Therefore, this
disclosure enables such technologies.

SUMMARY

In an embodiment, a restraint device comprises: a hous-
ing; an arm coupled to the housing pivotally, wherein the
arm includes a first set of teeth; a first bar housed within the
housing pivotally, wherein the first bar includes a second set
of teeth and a projection; a second bar housed within the
housing such that the second bar travels between a first
position and a second position, wherein the second bar
includes a depression configured to enclose the projection as
the second bar is in the first position such that the second set
of teeth disengages the first set of teeth, wherein the depres-
sion is configured not to enclose the projection as the second
bar is in the second position such that the second set of teeth
engages the first set of teeth; a first spring housed within the
housing, wherein the first spring engages the first bar and the
second bar; a reel housed within the housing, wherein the
reel includes a third set of teeth; a second spring housed
within the housing; and a pivot housed within the housing
such that the pivot rotates between a third position and a
fourth position, wherein the pivot hosts a first extension, a
second extension, and a third extension, wherein the first
extension engages at least one tooth of the first set of teeth
as the second set of teeth engages the first set of teeth and
the second extension engages at least one tooth of the third
set of teeth when the pivot is in the third position, wherein
the first extension avoids engaging the first set of teeth as the
second set of teeth avoid engaging the first set of teeth and
the second extension avoids engaging the third set of teeth
when the pivot is in the fourth position, wherein the second
spring engages the third extension.

In an embodiment, a restraint device comprises: a first
bracelet including a first housing and a reel, wherein the reel
hosts a cable; a second bracelet including a second housing,
wherein the cable is coupled to the second housing; and a
sleeve mounted onto the first housing and the second hous-
ing such that the cable extends through the sleeve.
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In an embodiment, a restraint device comprises: a hous-
ing; a bar housed within the housing pivotally, wherein the
bar hosts a first set of teeth and a second set of teeth, wherein
the first set of teeth and the second set of teeth are configured
to mesh in opposing directions; a first arm coupled to the
housing pivotally, wherein the first arm hosts a third set of
teeth, wherein the first set of teeth is configured to mesh with
the third set of teeth; a spring hosted within the first arm and
engaging the first arm; and a second arm coupled to the first
arm pivotally and engaging the spring, wherein the second
arm hosts a fourth set of teeth, wherein the fourth set of teeth
is configured to mesh with the second set of teeth when the
spring is compressed, wherein the fourth set of teeth is
configured to avoid meshing with the second set of teeth
when the spring is not compressed.

DESCRIPTION OF DRAWINGS

FIG. 1 shows a perspective view of an embodiment of a
restraint device according to this disclosure.

FIG. 2 shows a side view of an embodiment of a housing
with a cover plate removed according to this disclosure.

FIG. 3 shows a perspective view of an embodiment of a
housing with a cover plate removed according to this
disclosure.

FIG. 4 shows a side view of an embodiment of a housing
with a cover plate removed and a safety lock being disen-
gaged according to this disclosure.

FIG. 5 shows a side view of an embodiment of a housing
with a cover plate removed and a safety lock being engaged
according to this disclosure.

FIG. 6 shows a side view of an embodiment of a housing
with a cover plate removed and a pivot engaging an arm and
a spool according to this disclosure.

FIG. 7 shows a side view of an embodiment of a housing
with a cover plate removed and a pivot not engaging an arm
and a spool according to this disclosure.

FIG. 8 shows a side view of an embodiment of a housing
with a cover plate removed and a pair of rotary directions of
a spool according to this disclosure.

FIG. 9 shows a side view of an embodiment of a housing
with a cover plate removed and a safety lock being disen-
gaged according to this disclosure.

FIG. 10 shows a side view of an embodiment of a housing
with a cover plate removed and a safety lock being engaged
according to this disclosure.

FIG. 11 shows a side view of an embodiment of a housing
with a cover plate removed and a projection of a first bar
being enclosed via a depression of a second bar according to
this disclosure.

FIG. 12 shows a plurality of views of an embodiment of
a cable configuration for spanning between a pair of brace-
lets according to this disclosure.

FIG. 13 shows a perspective view of a sleeve engaging a
restraint device according to this disclosure.

FIG. 14 shows a perspective view of a cable of a restraint
device extending through a sleeve according to this disclo-
sure.

FIG. 15 shows a perspective view of a sleeve according
to this disclosure.

FIGS. 16-34 show a plurality of various views of a first
arm elastically coupled to a second arm to reduce overtight-
ening according to this disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Generally, this disclosure discloses a restraint device
including a pair of bracelets that are adjustable in distance
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therebetween, while at least one of the bracelets can be
dually engaged during a restraint and dually disengaged not
during the restraint. Further, this disclosure discloses a
sleeve to enable a restraint device to be converted from a
“chain style” into a “hinge style” and vice versa. Addition-
ally, this disclosure discloses a restraint device including a
first arm and a second arm, where the second arm is
elastically coupled to the first arm in order to avoid over-
tightening when restraining. This disclosure is now
described more fully with reference to FIGS. 1-34, in which
various example embodiments of this disclosure are shown.
This disclosure can be embodied in many different forms
and should not be construed as necessarily being limited to
the example embodiments disclosed herein. Rather, the
example embodiments are provided so that this disclosure is
thorough and complete, and fully conveys various concepts
of this disclosure to those skilled in a relevant art.

Various terminology used herein can imply direct or
indirect, full or partial, temporary or permanent, action or
inaction. For example, when an element is referred to as
being “on,” “connected” or “coupled” to another element,
then the element can be directly on, connected or coupled to
the other element and/or intervening elements can be pres-
ent, including indirect and/or direct variants. In contrast,
when an element is referred to as being “directly connected”
or “directly coupled” to another element, there are no
intervening elements present.

Although the terms first, second, etc. can be used herein
to describe various elements, components, regions, layers
and/or sections, these elements, components, regions, layers
and/or sections should not necessarily be limited by such
terms. These terms are used to distinguish one element,
component, region, layer or section from another element,
component, region, layer or section. Thus, a first element,
component, region, layer, or section discussed below could
be termed a second element, component, region, layer, or
section without departing from various teachings of this
disclosure.

Various terminology used herein is for describing particu-
lar example embodiments and is not intended to be neces-
sarily limiting of this disclosure. As used herein, various
singular forms “a,” “an” and “the” are intended to include
various plural forms as well, unless a context clearly indi-

29 <

cates otherwise. Various terms “comprises,” “includes™ and/
or “comprising,” “including” when used in this specifica-
tion, specify a presence of stated features, integers, steps,
operations, elements, and/or components, but do not pre-
clude the presence and/or addition of one or more other
features, integers, steps, operations, elements, components,
and/or groups thereof.

As used herein, a term “or” is intended to mean an
inclusive “or” rather than an exclusive “or.” That is, unless
specified otherwise, or clear from context, “X employs A or
B” is intended to mean any of a set of natural inclusive
permutations. That is, if X employs A; X employs B; or X
employs both A and B, then “X employs A or B” is satisfied
under any of the foregoing instances.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in an art to
which this disclosure belongs. Various terms, such as those
defined in commonly used dictionaries, should be inter-
preted as having a meaning that is consistent with a meaning
in a context of a relevant art and should not be interpreted
in an idealized and/or overly formal sense unless expressly
so defined herein.
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Furthermore, relative terms such as “below,” “lower,”
“above,” and “upper” can be used herein to describe one
element’s relationship to another element as illustrated in the
set of accompanying illustrative drawings. Such relative
terms are intended to encompass different orientations of
illustrated technologies in addition to an orientation depicted
in the set of accompanying illustrative drawings. For
example, if a device in the set of accompanying illustrative
drawings were turned over, then various elements described
as being on a “lower” side of other elements would then be
oriented on “upper” sides of other elements. Similarly, if a
device in one of illustrative figures were turned over, then
various elements described as “below” or “beneath” other
elements would then be oriented “above” other elements.
Therefore, various example terms “below” and “lower” can
encompass both an orientation of above and below.

As used herein, a term “about” and/or “substantially”
refers to a +/-10% variation from a nominal value/term.
Such variation is always included in any given value/term
provided herein, whether or not such variation is specifically
referred thereto.

FIG. 1 shows a perspective view of an embodiment of a
restraint device according to this disclosure. In particular, a
restraint device 100 includes a first bracelet 104 and a
second bracelet 106.

The first bracelet 104 includes a first housing 102. The
first housing 102 defines a first interior cavity, a first opening
114, a second opening 118, and a third opening 122, all of
which are sized and shaped differently, although variations
or non-variations on size and shape are possible. The first
opening 114 extends along a width plane of the first housing
102, whereas the second opening 118 extends along a depth
plane of the first housing 102 and the third opening 122
extends along a longitudinal plane of the first housing 102.
The first opening 114 hosts a button 116, which is further
described below. The second opening 118 is dimensioned to
receive a key 120, which is further described below. The
third opening 122 is dimensioned to host an anchor 124,
which is further described below. The first housing 102 is
metal, but can include plastic, rubber, wood, or others. The
first housing 102 can be of a pivotal clamshell type (two
pivotally coupled plates) or a sandwich plate type (two
mating plates).

The first housing 102 includes a first arm portion 108
extending therefrom in a cantilevered manner. The first arm
portion 108 is unitary with the first housing 102, but can be
assembled with the first housing 102, such as via fastening,
mating, adhering, pivoting, or others. The first arm portion
108 is arcuate, but can be shaped differently, such as linear
or others. The first arm portion 108 includes metal, but can
include plastic, rubber, wood, or others.

The first arm portion 108 hosts a first pin 110 riveted
thereto, but other forms of coupling are possible, such as
fastening, mating, interlocking, adhering, or others. The first
pin 110 is rectilinear and includes metal, but can be shaped
differently, such as arcuate or others, or include plastic,
rubber, wood, or others.

The first arm portion 108 is coupled to a first arm 112 via
the first pin 110 in a cantilevered manner. The first arm 112
is arcuate, but can be shaped differently, such as linear or
others. The first arm 112 includes metal, but can include
plastic, rubber, wood, or others. Resultantly, the first bracelet
104 is defined via the first housing 102, the first arm portion
108, and the first arm 112.

The second bracelet 106 includes a second housing 128.
The second housing 128 defines a second interior cavity and
a fourth opening 138, all of which are sized and shaped
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differently, although variations or non-variations on size and
shape are possible. The fourth opening 138 extends along a
depth plane of the second housing 128. The fourth opening
138 is dimensioned to receive the key 120, which is further
described below. The second housing 128 is metal, but can
include plastic, rubber, wood, or others.

The second housing 128 includes a second arm portion
130 extending therefrom in a cantilevered manner. The
second arm portion 130 is unitary with the second housing
128, but can be assembled with the second housing 128,
such as via fastening, mating, adhering, pivoting, or others.
The second arm portion 130 is arcuate, but can be shaped
differently, such as linear or others. The second arm portion
130 includes metal, but can include plastic, rubber, wood, or
others.

The second arm portion 130 hosts a second pin 132
riveted thereto, but other forms of coupling are possible,
such as fastening, mating, interlocking, adhering, or others.
The second pin 130 is rectilinear and includes metal, but can
be shaped differently, such as arcuate or others, or include
plastic, rubber, wood, or others.

The second arm portion 130 is coupled to a second arm
134 via the second pin 130 in a cantilevered manner. The
second arm 134 is arcuate, but can be shaped differently,
such as linear or others. The second arm 134 includes metal,
but can include plastic, rubber, wood, or others. The second
arm 134 hosts a set of teeth 136, which is further described
below. Resultantly, the second bracelet 106 is defined via the
second housing 128, the second arm portion 130, and the
second arm 134.

The first bracelet 104 and the second bracelet 106 are
coupled to each via a chain 126 spanning therebetween. The
chain 126 includes at least one link, which is oval, but can
be of any shape, such as circular, triangular, or others, and
includes metal, but can include plastic, rubber, wood, or
others. Note that a cable, a rope, a wire, a string, or other line
types can be used, whether additional or alternative to the
chain 126.

FIG. 2 shows a side view of an embodiment of a housing
with a cover plate removed according to this disclosure.
FIG. 3 shows a perspective view of an embodiment of a
housing with a cover plate removed according to this
disclosure. In particular, the first arm 112 includes a set of
teeth 140. The first housing 102 hosts a first bar 142 and a
first shaft 144 therein. The first bar 142 is pivotally coupled
to the first housing 102 via the shaft 144. The first bar 142
hosts a set of teeth 146 and a projection 148. The set of teeth
140 is configured to mesh and thereby engage with the set
of'teeth 146. The set of teeth 146 opposes the projection 148
on the first bar 142. The projection 148 is square shaped, but
such shaping can vary, such as triangular, pentagonal, oval,
circular, or others.

The first housing 102 hosts a second bar 152 therein such
that the second bar 152 is able to travel between a first
position (locked) and a second position (unlocked) along the
width plane of the first housing 102, which is further
described below. The second bar 152 hosts a depression 154
configured to enclose and receive the projection 148 as the
second bar 152 is in the second position such that the set of
teeth 146 does not securely engage the set of teeth 140, as
further described below. Likewise, the depression 154 is
configured not to enclose and not receive the projection 148
as the second bar 152 is positioned in the first position such
that the set of teeth 146 securely engage the set of teeth 140,
as further described below. The button 116 is mechanically
linked to the second bar 152 such that the button 116 can
cause the bar 152 to travel between the first position and the
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second position along the width plane of the first housing
102, which is further described below.

The first housing 102 hosts a first spring 150 therein such
that the first spring 150 engages the first bar 142 and the
second bar 152. Note that the first spring 150 is not
V-shaped, although V-shaping is possible. The first spring
150 extends about a shaft housed within the first housing
102, with such shaft extending along the depth plane of the
first housing 102 and between the first bar 142 and the
second bar 152.

The first housing 102 hosts a second spring 158 and a
third spring 156 therein. The second spring 158 is V-shaped,
but other shaping is possible, such as U-shape or others. The
second spring 158 engages the first housing 102. The third
spring 156 is J-shaped, but other shaping is possible, such as
U-shape, V-shape, or others. The third spring 156 engages
the first housing 102.

The first housing 102 hosts a pivot 160 therein such that
the pivot rotates about an axis between a third position and
a fourth position, which is further described below. The axis
extends along the depth plane of the first housing 102. The
axis extends longitudinally between the second spring 158
and the third spring 158.

The first housing 102 hosts an axle 165 and a reel 162.
The axle 165 extends longitudinally along the depth plane of
the first housing 102. The reel 162 includes a set of teeth 164
and is mounted onto the axle 165 such that the reel 162 can
rotate about the axle 165. Note that the reel 162 can include
a spool.

FIG. 4 shows a side view of an embodiment of a housing
with a cover plate removed and a safety lock being disen-
gaged according to this disclosure. In particular,

the second bar 152 includes a wall 153, which partially
defines the depression 154. The button 116 is mechanically
linked to the second bar 152 such that the button 116 can
cause the second bar 152 to travel between the first position
(locked) and the second position (unlocked) along the width
plane of the first housing 102 (laterally), which is further
described below. As shown here, the button 116 is not
pressed such that the second bar 152 is in the second
position. When the second bar 152 is in the second position,
the first bar 142 can pivot about the first shaft 144. Such
pivoting can cause the depression 154 to enclose the pro-
jection 148 and the depression 154 to receive the projection
148 as the set of teeth 146 engage the set of teeth 140, as
urged via the first spring 150, to enable a clockwise rotation
of the first arm 112. Therefore, the first arm 112 can rotate
about the first pin 110 as the set of teeth 146 engage the set
of teeth 140 (no restraint).

FIG. 5 shows a side view of an embodiment of a housing
with a cover plate removed and a safety lock being engaged
according to this disclosure. In particular and in contrast to
FIG. 4, the button 116 is pushed toward the projection 148
such that the second bar 152 travels from the second position
(unlocked) to the first position (locked) along the width
plane of the first housing 102 (laterally). The button 116 can
be pushed in various ways. For example, the button 116 can
be pushed via the key 120 forcibly contacting the button 116
through the first opening 114 or a pin sized to fit into first
opening 114 and forcibly contacting the button 116.

When the second bar 152 is positioned in the first posi-
tion, the first bar 142 can pivot about the first shaft 144.
However, such pivoting is unable to cause the depression
154 to enclose the projection 148 and the depression 154 to
receive the projection 148 because the projection 148
engages the wall 153, which blocks further movement of the
projection 148, away from the set of teeth 140, as the set of
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teeth 146 engage the set of teeth 140. Therefore, the first arm
112 cannot rotate about the first pin 110 as the set of teeth
146 engage the set of teeth 140 (restraint). Note that the
second bar 152 can travel from the first position (locked) to
the second position (unlocked) via the key 120 being
inserted into the second opening 118 and rotationally engag-
ing the second bar 152 opposite from the button 116. For
example, the key 120 can be rotated clockwise to release the
second bar 152 and counterclockwise to release the first bar
142 to release the first arm 112.

FIG. 6 shows a side view of an embodiment of a housing
with a cover plate removed and a pivot engaging an arm and
a spool according to this disclosure. In particular, the pivot
160 hosts a first extension 166, a second extension 168, and
a third extension 170, any of which may be similar or
dissimilar in shape or size or may include metal, plastic, or
others or may be unitary or assembled with the pivot 160,
such as via fastening, mating, or others. The pivot 160 can
rotate between the second spring 158 and the third spring
156. The first extension 166 and the second extension 168
are angled therebetween at about ninety degrees or less. The
first extension 166 and the third extension 170 are angled
therebetween at about one hundred eighty degrees or less.
The second extension 168 and the third extension 170 are
angled therebetween at about one hundred eighty degrees or
less. The first extension 166 extends away from the reel
along the first bar 142 and the second bar 152. Note that the
first housing 102 includes a pair of plates (sides) and, as
such, the first bar 142, the second bar 152, and the first
extension 116 are positioned between the pair of sides,
where the first extension 166 extends between the first bar
142 or the second bar 152 and one side of the pair of sides.
The second spring 158 engages the third extension 170 and
the first housing 102. The third spring 156 engages the
second extension 168 and the first housing 102.

When the second bar 152 is positioned in the first position
(locked) and the pivot 160 is rotated to the third position, as
urged via the second spring 158 or the third spring 156, the
first extension 166 engages at least one tooth of the set of
teeth 140 of the first arm 112 as the set of teeth 146 of the
first bar 142 also engages the set of teeth 140 of the first arm
112, while the second extension 168 engages at least one
tooth of the set of teeth 164 of the reel 162, as urged via the
second spring 158 or the third spring 156. As such, the
second extension 168 locks the reel 162 from rotation as the
first arm 112 securely engages the first extension 166. The
first extension 166 allows the third spring 156 to push the
second extension 168 into the set of teeth 164, thereby
allowing rotation in a single direction, such as counterclock-
wise or others.

FIG. 7 shows a side view of an embodiment of a housing
with a cover plate removed and a pivot not engaging an arm
and a spool according to this disclosure. In particular and in
contrast to FIG. 6, when the second bar 152 is positioned in
the second position (unlocked) and the pivot 160 is rotated
to the fourth position, as urged via the second spring 158 or
the third spring 156, the first extension 166 avoids engaging
the set of teeth 140 of the first arm 112 as the set of teeth 146
of the first bar 142 also avoids engaging the set of teeth 140
of the first arm 112, while the second extension 168 avoids
engaging the set of teeth 164 of the reel 162, as urged via the
second spring 158 or the third spring 156. As such, the
second extension 168 unlocks the reel 162 to enable free
rotation as the first arm 112 does not securely engage the first
extension 166. The first extension 166 is forced open by the
second spring 158, which forces the second extension 168 to
disengage from the reel 162 and thereby let the reel 162 to
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rotate freely. Therefore, the reel 162 is configured to rotate
freely when the set of teeth 140 avoid engaging the set of
teeth 146 and the first extension 166.

FIG. 8 shows a side view of an embodiment of a housing
with a cover plate removed and a pair of rotary directions of
a spool according to this disclosure. In particular, the reel
162 hosts a constant-force-spring. Further, the reel 162 is
coupled to a cable 123, such as via fastening, mating, or
others. The cable 123 is coupled to the anchor 124, such as
via fastening, mating, or others. Note that the cable 123 can
include any type of line, such as a rope, a chain, a cord, or
others. Therefore, when the set of teeth 140 of the first arm
112 avoid engaging the set of teeth 146 of the first bar 142
and the first extension 166, the constant-force-spring can
rewind the reel 162 and thereby the cable 123 into the first
housing 102. Note that directionality of rotation of the reel
162 can be varied, such as reversed from what is shown in
FIG. 8.

FIG. 9 shows a side view of an embodiment of a housing
with a cover plate removed and a safety lock being disen-
gaged according to this disclosure. FIG. 10 shows a side
view of an embodiment of a housing with a cover plate
removed and a safety lock being engaged according to this
disclosure. FIG. 11 shows a side view of an embodiment of
a housing with a cover plate removed and a projection of a
first bar being enclosed via a depression of a second bar
according to this disclosure. In particular, the second brace-
let 106 operates similarly to the first bracelet 104, but
without the pivot 160.

With reference to FIG. 1, FIG. 9 illustrates the set of teeth
146 of the first bar 142 engaging with the set of teeth 136 of
the second arm 134 when the button 116 is not pressed and
the second bar 152 is positioned in the second position
(unlocked). In particular, the first bar 142 can pivot about the
first shaft 144. Such pivoting can cause the depression 154
to enclose the projection 148 and the depression 154 to
receive the projection 148 as the set of teeth 146 engage the
set of teeth 136, as urged via the first spring 150, to enable
a clockwise rotation of the second arm 134. Therefore, the
second arm 134 can rotate about the second pin 132 as the
set of teeth 146 engage the set of teeth 136 (no restraint).

With reference to FIG. 1, FIG. 10 contrasts FIG. 9 and
illustrates the button 116 is pushed toward the projection 148
such that the second bar 152 travels from the second position
(unlocked) to the first position (locked) along the width
plane of the second housing 128 (laterally). The button 116
can be pushed in various ways. For example, the button 116
can be pushed via the key 120 forcibly contacting the button
116 through an opening in the second housing 128 or a pin
sized to fit into that opening and forcibly contacting the
button 116.

When the second bar 152 is positioned in the first posi-
tion, the first bar 142 can pivot about the first shaft 144.
However, such pivoting is unable to cause the depression
154 to enclose the projection 148 and the depression 154 to
receive the projection 148 because the projection 148
engages the wall 153, which blocks further movement of the
projection 148, away from the set of teeth 134, as the set of
teeth 146 engage the set of teeth 134. Therefore, the second
arm 134 cannot rotate about the second pin 132 as the set of
teeth 146 engage the set of teeth 134 (restraint). Note that the
second bar 152 can travel from the first position (locked) to
the second position (unlocked) via the key 120 being
inserted into the fourth opening 138 and rotationally engag-
ing the second bar 152 opposite from the button 116. For
example, the key 120 can be rotated clockwise to release the






