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ABSTRACT OF THE DISCLOSURE
An air dampening assembly (100) for an electronic device comprises a base member (102). A
first piston housing (104) 1s disposed on the base member (102). A second piston housing (106)
1s disposed on the base member (102) opposite the first piston housing (104). A sliding member
(112) 1s disposed between the first housing (104) and the second piston housing (106). A first
piston (108) 1s disposed on a first elongated member (151) of the sliding member (112). The
first piston housing (104) 1s configured to receive the first piston (108). A second piston (110)

1s disposed on a second elongated member (157) of the sliding member (112). The second piston

housing (106) 1s configured to receive the second piston (110).
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LOW PROFILE AIR DAMPER

FIELD OF THE DISCLOSURE

[0001] The present disclosure generally relates to mechanical dampers for portable electronic
devices, and more particularly to a low profile air damper for use within portable electronic

devices.
BACKGROUND

[0002] Many portable electronic devices comprisé displays that can be moved independent of the
keyboard or vice versa. For example, these devices usually allow the display to slide in a linear
direction with respect to the keyboard. Conventional mechanisms currently used to provide this
type of mo.vernent generally include bumpers that stop the movement of the display or keyboard
at a designated location. This configuration can be problematic because the bumpers can be
easily damaged or compromised when the device is dropped or when too much force is exerted

on the bumpers when moving the display/keyboard.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The accompanying figures where  like reference numerals refer to 1identical or
functionally similar elements throughout the separate views, and which together with the detailed
description below are incorporated in and form part of the specification, serve to further illustrate

various embodiments and to explain various principles and advantages all in accordance with the

present disclosure, in which:
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10004] FIG. 1 1s an exploded view of a low profile air damper assembly according to one

example;

[0005] FIG. 2 shows a top-side view of the low profile air damper assembly of FIG. 1 according

to one example;

[0006] FIG. 3 shows a top-side view of the low profile air damper assembly of FIG. 1 coupled to

a slide mechanism disposed on an electronic device according to one example;

[0007] FIG. 4 shows a top-side view of the low profile air damper assembly of FIG. 1 with the

slide mechanism of FIG. 3 being transitioned in a linear direction according to one example;

[0008] FIG. 5 shows a cross-sectional side view of the low profile air damper assembly of FIG. 1

according to one example;

[0009] FIG. 6 shows a graph 1llustrating the reaction force experienced by the slide mechanism
of FIG. 2 as the slide mechanism 1s moved in a linear direction and encounters the low profile air

damper assembly of FIG. 1 according to one example; and

[0010] FIG. 7 shows a graph illustrating the reduction in velocity of the slide mechanism of FIG.

2 as the slide mechanism encounters the low profile air damper assembly of FIG. 1 according to

one example.
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DETAILED DESCRIPTION

10011] As required, detailed embodiments are disclosed herein; however, it 1s to be understood
that the disclosed embodiments are merely examples and that the systems and methods described
below can be embodied 1n various forms. Therefore, specific structural and functional details
disclosed herein are not to be interpreted as limiting, but merely as a basis for the claims and as a
representative basis for teaching one skilled 1n the art to variously employ the disclosed subject
matter in virtually any approprnately detailed structure and function. Further, the terms and
phrases used herein are not intended to be limiting, but rather, to provide an understandable

description.

[0012] The terms “a” or “an”, as used herein, are defined as one or more than one. The term
plurality, as used herein, 1s deﬁned as two or more than two. The term another, as used herein, 1s
defined as at least a second or more. The terms “including” and “having” as used herein, are
defined as comprising (i.e. open language). The term ‘“‘coupled” as used herein, 1s defined as

“connected” although not necessarily directly, and not necessarily mechanically.

[0013] The term “wireless communication device” 1s intended to broadly cover many different
types of devices that can wirelessly receive signals, and 1n most cases can wirelessly transmut

signals, and may also operate in a wireless communication system. For example, and not for any
limitation, a wireless communication device can include any one or a combination of the

following: a two-way radio, a cellular telephone, a mobile phone, a smartphone, a two-way

pager, a wireless messaging device, a laptop/computer, a personal digital assistant, and other

similar devices.
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[0014] The term “portable electronic device” 1s intended to broadly cover many different types
of electronic devices that are portable. For example, and not for any limitation, a portable
electronic device can include any one or a combination of the following: a wireless
communication device, a laptop computer, notebook computer, personal computer, Personal
Digital Assistant, tablets, and other handheld electronic devices that can be carried on one’s

person.

[0015] Described below is an air dampening assembly for an electronic device such as, but not
limited, to a wireless communication device. In one example, the air dampening assembly
comprises a base member. A first piston housing is disposed on the base member. A second
piston housing is disposed on the base member opposite the first piston housing. A sliding
member is disposed between the first and second piston housing. A first piston is disposed on a
first elongated member of the sliding member. The first piston housing 1s configured to receive
the first piston. A second piston is disposed on a second elongated member of the sliding

member. The second piston housing is configured to receive the second piston.

[0016] The low profile air damper provides a dampening force that reduces the velocity ot the

slide mechanism when approaching the end of its travel. This reduction in velocity reduces the

force exerted on the bumpers of the slide mechanism at the end of travel and also reduces any
noise generated as the slide mechanism comes to a stop. The damper, in one example,

compresses air in two chambers disposed on the damper’s base when a portion of the slide
mechanism contacts an arm coupled to two pistons. A force is exerted against the slide
mechanism, which is a function of the velocity of travel (e.g., the higher the velocity, the higher

the force). It should be noted that the low profile air damper, in one example, can be implanted

within existing slide form factors.
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[0017] Various materials or combinations of materials can be used to construct the low profile

air damper and its components. For example, materials such as plastics metals, metal alloys,

composites, ceramics, and other inorganic or organic materials or combinations thereof may be

used.

[0018] Low Profile Air Damper

[0019] FIG. 1 is an exploded view of an air damper assembly 100 according to one example. It
should be noted that the air damper assembly 100 is a double air damper that provides
dampening in two opposite directions. The air damper assembly 100 comprises a base member
(or bracket) 102 that is configured to retain a first piston housing 104 and a second piston
housing 106, as shown in FIG. 2. Each of the first and second piston housings 104, 1_06 are
configured to receive a first piston 108 and a second piston 110, respectively. A sliding member

(or piston arm) 112 couples to each of the pistons 108, 110 and 1s configured to slide each of the

pistons 108, 110 in and out of their respective piston housing 104, 106.

[0020] The base member (or bracket) 102, in the example of FIG. 1, is substantially rectangular
and comprises a first side 114, a second side 116, a third side 118, and a fourth side 120. The

first and second sides 114, 116 are situated substantially opposite each other and perpendicular to

the third and fourth sides 118, 120. The third and fourth sides 118, 120 are also situated
substantially opposite each other. An inner support member 122 is disposed between the sides

114, 116, 118, 120 of the base member (or bracket) 102 and extends from the third side 118 to

the tfourth side 120.

[0021] The base member (or bracket) 102 also comprises a first cavity 124 defined by a first side

126 of the inner support member 122, the first side 114 of the base member 102, a first portion

5.
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117 of the third side 1 18 of the base member 102, and a first portion 128 of the fourth side 120 of
the base member 102. A second cavity 130 is defined by a second side 132 of the inner support
member 122, the second side 116 of the base member 102, a second portion 134 of the third side
118 of the base member 102, and a second portion 136 of the fourth side 120 of the base member
102. It should be noted that the first and second sides 126, 132 of the inner support member 122
are situated substantially opposite each other. Each of the cavities 124, 130 is configured to
receive at least a portion of the first and second piston housings 104, 106, respectively. For
example, FIG. 2 shows that a bottom portion 168, 170 of each piston housing 104, 106 1s situated

within the first and second cavities 124, 130, respectively.

[0022] Each of the first and second cavities 124, 130, in one example, is substantially
rectangular. However, other configurations apply as well. At least one ot the cavities 124, 130
comprises a region 138 that extends outward from the cavity and towards the other cavity. For
example, FIG. 1 shows that the first cavity 124 comprises an outward extending region 138 that
extends outward from the first cavity 124 and into the first side 126 of the inner support member
122. It should be noted that either or both of the cavities 124, 130 can comprise an outward
extending portion 138. In other examples the cavities 124, 130 do not include this outward

extending portion 138.

[0023] In the example of FIG. 1, the first portions 117, 128 of the third and fourth sides 118, 120

of the base member 102 that define the first cavity 124 also comprise a plurality of vertical

members. For example, the first portion 117 of the third side 118 of the base member 102

comprises a first vertical member 140 and a second vertical member 142. The first portion 128
of the fourth side 120 of the base member 102 comprises a third vertical member 144 and a

fourth vertical member 146. The third vertical member 144 is situated substantially opposite

_6-
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from the first vertical member 140. The fourth vertical member 146 is situated substantially
opposite from the second vertical member 142. Each of the vertical members 140, 142, 144, 146
defines a recessed area 148 disposed on an inner wall 150 thereof that faces the corresponding
vertical member on the same porti.on of the base member 102. For example, the recessed area
148 of the first vertical member 140 is disposed on an inner wall 150 thereof that faces the

second vertical member 142.

[0024] FIG. 1 also shows that a first inner vertical member 152 is disposed between the first and
second vertical members 140, 142 and a second inner vertical member 154 1s disposed between
the third and fourth vertical members 144, 146. In one example, the height of the inner vertical

members 152, 154 is less than the height of the first, second, third, and fourth vertical members

140, 142, 144, 146. The distance that the inner vertical members 152, 154 extend along the third
and fourth sides 118, 120, respectively, of the base member 102 is greater than the distance that
the first, second, third, and fourth vertical members 140, 142, 144, 146 extend along the third and
fourth sides 118, 120, respectively, of the base member 102. It should be noted that the second
portion 134 of the third side 118 of the base member 102 and the second portion 136 of the

fourth side of the base member 102 also comprise vertical members and inner vertical members

similar to those discussed above, and accordingly they will not be described in further detail

herein.

100257 In one example, the base member 102 also comprises one or more coupling members
156, 158, 160 that each defines a cavity 162 for receiving a fastening member such as, but not
limited to, a screw, bolt, rivet, or the like. These coupling members 156, 158, 160 extend

outward from and are planar to one or more of the first, second, third, or fourth sides 114, 116,

118, 120 of the base member 102. Howe{fer, other configurations of the coupling members 156,

7.
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158, 160 are applicable as well. The couf)ling members 156, 158, 160 allow the base member
102 to be coupled to a guide base 302 (FIG. 3) (or slide plate 304 of a slide mechanism 311
(FIG. 3)) on a portable electronic device or to the portable electronic device itself, which will be

described in further detail below.

[0026] FIG. 1 further shows that each piston housing 104, 106 comprises a top portion 164, 166,
a bottom portion 168, 170, a first side portion 172, 174, and a second side portion 176, 178,
respectively. An outward extending member 180 extends outward from and i1s planar to an end
region 182 of the bottom portion 168 of the first piston housing 104. This outward extending
member 180 is configured to mate with the outward extending region 138 of the first cavity 124
and provides additional rigidity to the ﬁrst piston housing 104 when disposed within the first
cavity 124. The second piston housing 106 comprises an outward extending member 184 that
extends outward from and is planar to an end region 186 of the top portion 166 of the second
piston housing 106. The outward extending member 184 of the second piston housing 106

extends towards the center of the base member 102 and is configured to mate with a

corresponding area 179 of the piston arm 112, as will be discussed in greater detail below. Each
piston housing 104, 106 also comprises a cavity/chamber 188, 190 that is defined by the top
portions 164, 166, the bottom portions 168, 170, the first side portions 172, 174, and the second
side portions 176, 178 of the respective piston housings 104, 106. Each cavity/chamber 188, 190

is configured to receive one of the pistons 108, 110.

[0027] Each piston housing 104, 106 also comprises at least a first support member 192 disposed
on the first side portion 172, 174 and a second support member 194 disposed on the second side

portion 176, 178. The support members 192, 194 extend away from their respective side portion.

A first end portion 121 and a second end portion 123 of each support member 192, 194

_8-
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comprises a mating region 125, 127 that extends outward from the first and second end portions
121, 123, respectively. The mating regions 125, 127 are configured to mate with the recessed
portion 148 of each corresponding vertical member 140, 142, 144, 146 of the base member 102,
as shown in FIG. 2. A bottom portion 129 of each support member 192, 194 abuts a top surface
131 of the inner vertical member 152, 154 corresponding to that support member 192, 194, eis

shown in FIG. 2.

[0028] The pistons 108, 110, in the examples of FIG. 1 and FIG. 2, are geometrically configured
to transition 1n and out of the chambers/cavities 188, 190 of the first and second piston housings
104, 106, respectively. Each piston 108, 110 comprises a first side 133 and a second side 135

Situated opposite the first side 133. A third side 137 and a fourth side 139 are situated opposite

from each other and substantially perpendicular to the first and second sides 133, 135. A fifth
side 141 and a sixth side 143 are situated opposite from each other, substantially perpendicular
and planar to the first and second sides 133, 137, and non-planar and substantially perpendicular
to the third and fourth sides 137, 139. Each piston 108, 110 comprises a mating member 145
that extends outward from the third side 137 beyond the fifth side 141. In the example of FIG. 1,

the mating member 145 comprises a curved configuration and is planar to the third side 137.

However, other configurations are applicable as well.

[0029] A cavity 147 is defined within at least a portion of the mating member 145. The cavity

147 1s configured to receive vertical retaining member 161, 171 disposed on an elongated
member 151, 157 of the piston arm 112. The fourth side 139 comprises a recessed area 149 that
extends from the fifth side 141 towards the sixth side 143. In one example, the cavity 147

extends through the mating member 145 into the recessed area 149. The recessed area 149, n
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one example, 1s configured to receive an end region 163, 173 of a corresponding elongated

member 151, 157 of the piston arm 112, as shown in FIG. 2.

[0030] The piston arm 112 comprises a first elongated member 151 that extends outward from a
first vertical side 153 of a vertical engaging member 155. The piston arm 112 also comprises a
second elongated member 157 that extends outward from a second vertical side 159 of the
vertical engaging member 155, where the second side 159 is situated opposite from the first side

153. In one example, the second elongated member 157 extends from a location on the second

side 159 that 1s above a location on the first side 159 from which the first elongated member 151

extends. However, other configurations are applicable as well.

[0031] The first elongated member 151 comprise a vertical retaining member 161 disposed
toward a first end region 163 of the first elongated member 151. The first end region 163 is
situated opposite from a second end region 165 that abuts the first side 153 of the vertical
engaging member 155. The vertical retaining member 161 extends from a top surface 167 of the
first elongated member 151 1n a vertical direction away from a bottom surface 169 of the first
clongated member 151. The vertical retainihg member 161 1s insertable into the cavity 147 of
the corresponding piston 110, as shown in FIG. 2. This couples the first piston 108 to the first
elongated member 151 and allows the sliding arm 112 to transition the first piston 108 in and out
of the cavity/chamber 188 of the first piston housing 104, as shown in FIG. 2. The first end

region 163, in the example of FIG. 1, 1s configured to mate with the recessed arca 149 of the

corresponding piston 108, as shown in FIG. 2.

[0032] The second elongated member 157 also comprises a vertical retaining member 171

disposed toward a first end region 173 of the second elongated member 157. The first end region

-10-
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173 of the second elongated member 157 is situated opposite from a second end region 202
(FIG. 2) that abuts the second side 159 of the vertical engaging member 155. The vertical
retaining member 171 extends from a bottom surface 175 of the second elongated member 157
in a vertical direction away from a top surface 177 of the second elongated member 157. The
vertical retaining member 171 is insertable into the cavity 147 of the corresponding piston 110,
as shown in FIG. 2. This configuration couples the second piston 110 to the second elongated
member 157 and allows the sliding arm 112 to transition the second piston 110 in and out of the
cavity/chamber 190 of the second piston housing 106, as shown in FIG. 2. The first end region
173, in the example of FIG. 1, is configured to mate with the recessed area 149 of the

corresponding piston 110, as shown 1n FIG. 2.

[0033] FIG. 2 shows that the first piston 108 is disposed on the first elongated member 151 with
the recessed area 149 abutting the top surface 167 of the first elongated member 151. FIG. 2
~ further shows that the second piston 110 is disposed on the second elongated member 157 with
the recessed area 149 abutting the bottom surface 175 of the second elongated member 157.
However, other configurations are applicable as well. It should be noted that, in one example, at
least a portion of the pistons 108, 110 are substantially flush with the elongated members 151,
157 when disposed thereon, as shown in FIG. 2. For example, the bottom surface 169 of the first

elongated member 151 is substantially flush with the fourth side 139 of the first piston 108 and

the bottom surface 175 of the second elongated member 157 is substantially flush with the fourth
side 139 of the second piston 110. The vertical engaging member 155 of the piston arm 112
extends above the first and second elongated members 151, 157. The second side 159 of the

vertical engaging member 155 comprises a recessed area 179 that is configured to mate with the

211-
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outward extending member 184 of the second piston housing 106 as the second piston 110 is

transitioned a given distance into the second piston housing 106 by the piston arm 112.

- [0034] As discussed above, the air damper assembly 100 is coupled to a first portion 301 of a
portable electronic device or a first portion 302 (e.g., a guide base) of a slide mechanism 311.
The slide mechanism 311 allows a second portion 304 of the slide mechanism 311 (e.g., a slide
plate) comprising, for example, a display to transition in a linear direction independent of the
first portion 302 comprising, for example, a keyboard. FIGs. 3 and 4 show a portable electronic
device 300 such as, but not limited to a wireless communication device, comprising a first
portion 301 and a second portion 303. Various components of the portable electronic device
300, such as a keyboard and display, are not shown for simplicity. In the example of FIGs. 3-4,
the first portion 301 of the portable electronic device 300 comprises the first portion 302 (e.g., a
guide base) of the slide mechanism 311. The second portion 303 of the portable electronic
device 300 comprises the second portion 304 (e.g., a slide plate) of the slide mechanism 311. In
one example, the slide mechanism 311 collectively comprises at least the first portion 302, the
second portion 304, and any components or mechanisms 307, 309 that allow the first and second
portions 302, 304 to transition relative to each other. For example, FIG. 3 shows one or more
guide rails 307, 309 that are coupled to the first portion 302 of the slide mechanism 311 that
allow the second portion 304 of the slide mechanism to move in a linear direction with respect to
the first portion 304. It should be noted that the example of the slide mechanism 311 shown in

FIGs. 3-4 1s only one configuration applicable to the present disclosure and does not limit the
present disclosure in any way. It should be noted that one or more examples of the present
disclosure are also applicable to portable mechanical devices as well, and are not limited to

portable electronic devices.

-12-
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[0035] In the example of FIG. 3, the air damper assembly 100 is coupled to the first portion 302
of the slide mechanism 311 where the second portion 304 (e.g., slide plate) of the shde
mechanism 311 is disposed above the air damper assembly 100. In other examples, the air
damper assembly 100 is coupled to the second portion 304 of the slide mechanism 311. The
second portion 304 of the slide mechanism 311 can be disposed on a back surface of which ever
portion 301, 303 of the portable electronic device 300 1s conﬁgured to be moved 1n a linear
direction. The second portion 304 of the slide mechanism 311 can include an engagement area
306 or engagement member that engages at least a portion of the vertical engaging member 155
of the piston arm 112 as the second portion 304 of the slide mechanism 311 is transitioned from

a closed position to an open position and vice versa.

[0036] In the example of FIGs. 3-4, this engagement area 306 is a cut-out area in which at least a
portion of the vertical engaging member 155 of the piston arm 112 extends above or 1s at least
flush with at least a first side 308 and a second side 310 of the area 306, where the first side 308
and the second side 310 are disposed opposite from each other. As the second portion 304 of the
slide mechanism 311 is transitioned a given distance or is a given distance from its end of travel,

the first or second side 308, 310 of the engagement area 306 engages the first or second side 153,
159 of the vertical engaging member 155 of the piston arm 112, thereby transitioning the piston

arm 112 in the direction of travel of the slide mechanism 311.

[0037] For example, FIG. 3 shows that first and second portions 301, 303 (and hence the first
and second portions 302, 304 of the slide mechanism 311) are in a closed position or non-
extended position. In this closed position or non-extended position the second side 310 ot the
engagement area 306 abuts the second side 159 of the vertical engaging member 155, as shown

in FIG. 3. As can be seen from FIG. 3, when the slide mechanism 311 is in a non-extended

_13-
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position the first piston 108 has been transitioned into the cavity/chamber 188 of the first piston
housing 104. FIG. 4 shows one example where the second portion 304 of the slide mechanism
311 has moved 1n a first linear direction with respect to the first portion 304 of the slide
mechanism 311. For example, a user has transitioned the second potion 303 of the portable
electronic device 300 to an extended position with respect to the first portion 301 of the portable
electronic device 300. As the second portion 304 of the slide mechanism 311 is transitioned a
given distance or 1s a given distanée from 1ts end of travel, a portion of the engagement area 306,
such as the first side 308 in the example shoWn in FIG. 4, engages a portion of the vertical
engaging member 155, such as the first side 153 of the member 155 in the example shown in

FIG. 4.

10038] As the second portion 304 of the slide mechanism 311 continues to move in the linear
direction the engagement area 306 exerts a force against the vertical engaging member 155,
which causes the piston arm 112 to transition one piston into its corresponding piston housing
and the other piston out of its corresponding piston housing. In the example shown in FIG. 4, the
second piston 110 is transitioned into the second piston housing 106 and the first piston 108 is
transitioned out of the first piston housing 104. This process is reversed when the second portion
304 of the slide mechanism 311 is moved 1n the opposite direction. It should be noted that, in
one ex_ample, a portion of the pistons always remain within the housings. It should also be noted

that the engagement area/member 306 1s not limited to being a cut-out area of the slide
mechanism 311. For example, the second portion 304 of the slide mechanism 311 can include
extending members or recessed areas that engage the vertical engaging member 13535 of the piston

arm 112.

_14-
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[0039] As one piston 108 is moved into the cavity/chamber 188 of the housing 104, the pistoh
108 compresses the air within the cavity/chamber 188, thereby creating a first dampening etfect
that reduces the velocity of travel with respecf to the slide mechanism 311. Also, as one piston
108 is transitioned into the cavity/chamber 188 the other piston 110 is transitioned out of the
other cavity/chamber 190. When the other piston 110 is transitioned out of the other
cavity/chamber 190 a vacuum is created in the other cavity/chamber 190, thereby creating a
second dampening effect that further reducés the velocity of travel of the slide mechanism 311.
These dampening effects of the dampéning assembly 100 help stop the slide mechanism 311 and
prevent components of the slide mechanism 311 from experiencing unnecessary Stress. Also,
undesired noises resulting from the slide mechanism 311 being stopped are reduced or
eliminated by the damper assembly 100 since the velocity of the slide mechanism 311 1s

dampened. Even further, because the velocity of the slide mechanism 311 is dampened at the

end of its travel, the user experiences a smoother, more enjoyable sliding motion.

(0040] FIG. 5 shows a cross-section of a piston 108 within the cavity/chamber 188 of its
corresponding houéing 104. As can be seen, there is a minimal gap, such as, but not limited to, a

0.015 mm gap, between the outer surface 502 of the piston 108 and the wall 504 of the

cavity/chamber 188. In the example of FIG. 5 the width of the chamber is 5.0mm, the height of

the piston is 1.1mm, and the area/gap between the outer surface 502 ot the piston 103 and the
wall 504 of the cavity/chamber 188 is 0.015mm. Therefore, the blow-by-area (e.g., the area at
which air passes between the outer surface 502 of the piston 108 and the wall 504 of the
chamber) is 0.098mm +( P x Imm x 0.015mm) = .128mm°*/cylinder, where P is equal to 2 since
there are two pistons in the air dampening assembly 100. The area, Al, of the pistons 1s 1.1mm

x 5.0mm x 2 (pistons) = 12 mm?-. It should be noted that these dimensions and values are only

-15-
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used for illustrative purposes and other dimensions and values can also apply as well. The blow-

by-area, length of the chamber, length of the pistons, distance the piston travels, etc. can all be

adjusted based on the dampening force desired.

[0041] FIG. 6 shows a graph 600 plotting the reaction force experienced by a slide mechanism as
the slide mechanism is moved in a linear direction. The graph 600 shows a spring force of the
mechanism represented by line sequence 602, an external force, such as the force exerted to
initially move the slide mechanism, represented by line sequence 604, and a dampening force
exerted by the damper assembly 100 represented by line sequence 606. As can be seen, as the
slide mechanism travels a given distance the damper assembly 100 exefts a force that 1s opposite
to the spring force. This results in the slide mechanism being slowed down as shown 1n FIG. 7.
For example, the graph 700 of FIG. 7 shows that at around 33mm of travel the slide mechanisrn
1s traveling around 950mm/s. At this point, the slide mechanism engages the damper assembly

100 and between 33mm and 37mm of travel the damper.assembly 100 reduces the velocity of the

slide mechanism from about 950mm/s to 680mm/s. It should be noted that the data in FIGs. 6-7
1s only used for illustrative purposes and the damper assembly 100 can be contigured to provide

varying dampening forces.

[0042] As can be seen, the damper assembly 100 provides a dampening force that reduces the
velocity of a slide mechanism as the mechanism reaches a 'given distance from its end of travel.

This reduces the forces experienced by the components of the slide mechanism that are utilized
to stop the slide mechanism. Also, undesired noises resulting from the slide mechanism being
stopped are reduced or eliminated by the damper assembly 100 since the velocity of the shde
mechanism is dampened. Even further, because the velocity of the slide mechanism 1s dampened

at the end of its travel, the user experiences a smoother, more enjoyable sliding motion.

-16-
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[0043] Non-Limiting Examples

10044] Although specific embodiments of the subject matter have been disclosed, those having
ordinary skill in the art will understand that changes can be made to the specific embodiments
without departing from the spirit and scope of the disclosed subject matter. The scope ot the
disclosure is not to be restricted, therefore, to the specific embodiments, and it 1s intended that
the appended claims cover any and all such applications, modifications, and embodiments wi.thin

the scope of the present disclosure.

_17-
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CLAIMS

1. An electronic device, the electronic device comprising:

a base member;

a first piston housing having a first cavity and a first cavity opening, disposed on the base
member;

a second piston housing having a second cavity and a second cavity opening, disposed on
the base member, the second cavity opening being oriented linearly opposite the first cavity
opening;

a sliding member disposed between the first piston housing and the second piston
housing;

a first piston disposed on a first elongated member of the sliding member, the first piston
housing, the first cavity, and the first cavity opening, being configured to receive the first piston;
and

a second piston disposed on a second elongated member of the sliding member, the
second piston oriented linearly opposite the first piston, the second piston housing, the second
cavity, and the second cavity opening, being configured to receive the second piston,

where each of the first and second piston is sized and shaped relative to its respective
cavity to provide a designed blow-by-area gap between an outer surface of each piston and a wall
of its respective cavity such that, during linear movement of the first and second pistons, air
flows through the designed blow-by-area gaps thereby slowing movement of the sliding member
by an air compressing dampening force at one of the first and second piston and concurrently by

an air vacuum dampening force at the other of the first and second piston.
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2. The electronic device of claim 1, where the first piston housing comprises a first chamber
configured to receive the first piston, and where the second piston housing comprises a second

chamber configured to receive the second piston.

3. The electronic device of claim 2, where the sliding member is configured to transition the
first piston into the first chamber and transition the second piston out of the second chamber as
the first piston is being transitioned into the first chamber, where the first piston compresses air
within the first chamber in response to being transitioned into the first chamber, and where the
second piston creates a vacuum within the second chamber in response to being transitioned out

of the second chamber.

4, The electronic device of any of claims 2 or 3, where the sliding member 1s configured to
transition the second piston into the second chamber and transition the first piston out of the first
chamber as the second piston is being transitioned into the second chamber, where the second
piston compresses air within the second chamber in response to being transitioned into the
second chamber, and where the first piston creates a vacuum within the first chamber 1n response

to being transitioned out of the first chamber.

5. The electronic device of any of claims 1, 2, 3, or 4, where at least one of the first piston

housing and the second piston housing comprises an extending member that extends outward

from a top portion thereof towards a center region of the base member.
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0. The electronic device of any of claims 1, 2, 3, 4, or 5, where the sliding member
comprises a vertical engaging member disposed between the first elongated member and the
second elongated member, where at least a portion of the vertical engaging member 1s
configured to engage at least a portion of a slide mechanism coupled to a portion of the portable

electronic device as the shide mechanism transitions from a first position to a second position.

7. The electronic device of claim 6, where the vertical engaging member comprises a
recessed area on a vertical side thereof that is configured to engage an extending member of at
least one of the first piston housing and the second piston housing, the extending member
extending outward from a top portion of the at least one of the first piston housing and the

second piston housing towards a center region of the base member.
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8. An electronic device, the electronic device comprising:

a first portion; and

a second portion, where the first portion and the second portion are configured to move in

a linear direction with respect to each other,

the first portion being coupled to an air dampening assembly, the air dampening assembly

comprising:
a base member;
a first piston housing disposed on the base member;
a second piston housing disposed on the base member opposite the first piston
housing;
a sliding member disposed between the first piston housing and the second piston
housing;

a first piston disposed on a first elongated member of the sliding member, the first
piston housing being configured to receive the first piston; and

a second piston disposed on a second elongated member of the sliding member,
the second piston housing being configured to receive the second piston,

where the first piston housing comprises a first chamber configured to receive the first
piston, and where the second piston housing comprises a second chamber configured to receive

the second piston,
where the sliding member is configured to transition the first piston into the first chamber
and transition the second piston out of the second chamber as the first piston is being transitioned

into the first chamber, where the first piston compresses air within the first chamber in response
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to being transitioned into the first chamber, and where the second piston creates a vacuum within
the second chamber in response to being transitioned out of the second chamber,

where a direction of the transition of the first piston into the first chamber and a direction
of the transition of the second piston out of the second chamber are a same direction as the linear

direction that the second portion moves with respect to the first portion.

9. The electronic device of claim 8, where at least one of the first piston housing and the
second piston housing comprises an extending member that extends outward from a top portion

thereof towards a center region of the base member.

10.  The electronic device of any of claims 8 or 9 where the sliding member comprises a
vertical engaging member disposed between the first elongated member and the second
elongated member, where at least a portion of the vertical engaging member is configured to
engage at least a region of the second portion of the slide mechanism as the second portion of the
slide mechanism is transitioning from a first position to a second posttion, and

where the vertical engaging member comprises a recessed area on a vertical side thereof
that 1s conﬁgured to engage an extending member of at least one of the first piston housing and
the second piston housing, the extending member extending outward from a top portion of the at

least one of the first piston housing and the second piston housing towards a center regton of the

base member.
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11.  An electronic device, the electronic device comprising:
a first portion;
a second portion; and
a sliding mechanism, where the first portion is coupled to a guide member of the sliding
mechanism, and where the second portion is coupled to a transitioning member of the sliding
mechanism, where the sliding mechanism further comprises an air dampening assembly coupled
to the guide member, the air dampening assembly comprising:
a base member;
a first piston housing disposed on the base member;
a second piston housing disposed on the base member opposite the tirst piston
housing;
a sliding member disposed between the first piston housing and the second piston
housing;
a first piston disposed on a first elongated member of the sliding member, the first
piston housing being configured to receive the first piston; and
a second piston disposed on a second elongated member of the sliding member,
the second piston housing being configured to receive the second piston,
where the first piston housing comprises a first chamber configured to receive the first
piston, and where the second piston housing comprises a second chamber configured to receive
the second piston,
where the sliding member is configured to transition the second piston into the second
chamber and transition the first piston out of the first chamber as the second piston is being

transitioned into the second chamber, where the second piston compresses air within the second
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chamber 1n response to being transitioned into the second chamber, and where the first piston
creates a vacuum within the first chamber in response to being transitioned out of the first
chamber,

where a direction of the transition of the second piston into the second chamber and a
direction of the transition of the first piston out of the first chamber are a same direction as the

linear direction that the second portion moves with respect to the first portion.

12. The electronic device of claim 11,

where the sliding member is configured to transition the first piston into the first chamber
and transition the second piston out of the second chamber as the first piston is being transitioned
into the first chamber, where the first piston compresses air within the first chamber in response
to being transitioned into the first chamber, and where the second piston creates a vacuum within
the second chamber in response to being transitioned out of the second chamber,

where a direction of the transition of the first piston into the first chamber and a direction
of the transition of the second piston out of the second chamber are a same direction as the linear

direction that the second portion moves with respect to the first portion.

13.  The electronic device of any of claims 11 or 12, where at least one of the first piston
housing and the second piston housing comprises an extending member that extends outward

from a top portion thereof towards a center region of the base member.
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14. The electronic device of any of claims 11, 12, or 13, where the sliding member comprises
a vertical engaging member disposed between the first elongated member and the second
elongated member, where at least a portion of the vertical engaging member is configured to
engage at least a region of the second portion of the slide mechanism as the second portion of the
slide mechanism is transitioning from a first position to a second position, and

where the vertical engaging member comprises a recessed area on a vertical side thereof
that is configured to engage an extending member of at least one of the first piston housing and
the second piston housing, the extending member extending outward from a top portion of the at
least one of the first piston housing and the second piston housing towards a center region of the

base member.

15.  The electronic device of claim 11, where the sliding member comprises a vertical
engaging member disposed between the first elongated member and the second elongated
member, where at least a portion of the vertical engaging member 1s configured to engage at
least a region of the transitioning member as the transitioning member portion is transitioning

from a first position to a second position.

16.  The electronic device of claim 6, where the portion of the slide mechanism exerts a force

on the vertical engaging member as the slide mechanism is transitioning, where one of the first
piston and the second piston 1s transitioned into a corresponding one of the first piston housing
and the second piston housing, the one of the first piston and the second piston compressing air
within the corresponding one of the first piston housing and the second piston housing 1n
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response to being transitioned therein, where the one of the first piston and the second piston
exerts a dampening force, in response to compressing air, on the portion of the slide mechanism
as the slide mechanism is transitioning, the dampening force reducing a velocity of the slide

mechanism prior to the slide mechanism reaching the second position.

17.  The electronic device of claim 8, where the sliding member is configured to transition
the second piston into the second chamber and transition the first piston out of the first chamber
as the second piston is being transitioned into the second chamber, where the second piston
compresses air within the second chamber in response to being transitioned into the second
chamber, and where the first piston creates a vacuum within the first chamber in response to

being transitioned out of the first chamber.
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