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(57) Abstract: Brackets may be mated with or coupled to an opening of an electronic device enclosure or housing for receiving plug
connectors to reinforce the receptacle connector and/or device housing and potentially reduce damage/breakage. For example, a
bracket can have a front face with a curvature. A back face of the bracket can include a first opening that communicates with a cav -
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bracket front face in a front direction. The hollow protrusion can include an opening that communicates with the opening of the back
face and extends through the hollow protrusion. Methods for manufacturing the connector bracket are also provided.
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CONNECTOR BRACKETY

CROSS REFERENCE TO RELATED APPLICATIONS
[8081]  This application claiming benefit under 35 ULS.C. § 119%e), of U.S. Patent
Application No. 61/699.818 filed September 11, 2012 for “Connector Trim” and U.S. Patent
Application No. 13/833,421 filed March 15, 2013 for “Connector Bracket”. The entire
disclosure of each of the above mentioned applications are herein incorporated by reference

in their entirety for all purposes.

BACKGROUND OF THE INVENTION
{38027 The present invention relates generally to electronic device enclosures or housings,

and in particalar the interface between electronic device housings and electrical connectors.

{68031 Many clectronic devices inchude electrical connectors that receive and provide
power and data. For exaraple, devices, such as tablets, laptops, netbooks, desktops, and all-
in-one computers; cell, smart, and media phones; storage devices, portable media players,
navigation systoms, monitors, and others, use electrical connectors for power and/or data.
These electrical connectors are typically receptacle connectors and are designed to receive a
male plug connector. The plug connector may plug into the receptacie connector through an
opening in the housing of an electronic device, thereby forming one or more conductive paths
for signals and power. These receptacle connectors may be attached or otherwise fixed to

housings that surrcund an electronic device.

{6064} In response to the demand for smaller and lighter electronic dovices, device
enclosures have increasingly limited internal space while still including a large number of
internal components. Limited space within the enclosures of devices creates a murber of
challenges. For example, the lirntted internal space of these enclosures drives the demand for
smalier internal components such as smaller receptacle connectors for receiving smaller
corresponding plug connectors. However, smaller receptacle connectors may be prone to
breaking due to thinner receptacle connectors walls, particularly when made from polymers.
In addition, lighter electronic devices may include housings that are made from lighter, fess
robust materials that may also be prone to being damaged and/or breaking. Damage to these

receptacle connectors and/or device housings may occur during normal use of devices or
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when plog connectors are improperly inserted into and/or extracted from receptacle

connectors and device housings.

[8065]  Some plug connectors may be made from materials that are stronger than the
corresponding receptacie connectors and/or the enclosures in which the receptacic connectors

are housed. This may create additional challenges.

BRIEF SUMMARY OF THE INVENTION
[0006]  Various embodiments of the invention pertain to triro rings or brackets that roay be
mated with or coupled to an opening of an clectronic device enclosure or housing for
receiving plug connectors to timprove upon some or all of the above described deficiencies.
For example, trira rings or brackets may be coupled or mated with a receptacle connector and
an opening of a device housing to reinforce the receptacie connector and/or device housing
and potentially reduce damage/breakage. These brackets may be made from materials with
strong wear characteristics to withstand repeated contact with plug connectors. In addition,
the material used to make the brackets may be of a stronger material than the device housing
s¢ s to prevent deformation of the device housing when toque or other forces are applied by
a plug connector. The structural design of the bracket may also serve to spread loads,
moments or torques applied to the bracket by a plug connector over a larger surface area of
the device housing rather than at localized points on the device housing or the receptacle

connector.

{88871 Accordingly, there is provided a bracket, comprising:

a bracket frout face having a curvature;

a bracket back face including a first opening that communicates with a cavity, the
cavity defined at least in part by:

upper and lower opposing inner surfaces, the lower inner surface including a

portion that extends paraliel to a portion of the bracket front face; and

a hollow protrusion extending from the bracket front face in  front direction;

a second opening that communicates with the first opening and extends through the
hollow protrusion; and

a bracket upper face and a bracket lower face, which faces oppose each other.
{8068} There is also provided a bracket for mating with a roceptacle connector and an
opening of a housing of an electronic device, the bracket comprising:

a bracket front face;

[
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a bracket back face;
the bracket front face comprising:

an upper portion including a planar center upper portion and left and right
upper portions, the left upper portion having a curvature extending from the center upper
portion toward a back direction and a left direction; the right upper portion having a carvatare
extending from the conter upper portion toward the back direction and a right divection;

a lower portion including a center lower portion and left and right fower
portions, the center lower portion having a curvature extending from the planar center upper
portion toward the hack direction and a lower direction, the right lower portion having a
curvature extending from the center lower portion toward the back and right directions, the
left lower portion having a curvatiwe extending from the center lower portion toward the back
and fower directions;

a hollow protrusion extending in a front divection;
a first elongated opening extending through the hollow protrusion and the bracket,
from the front bracket face to the back bracket face, the first clongated opening comprising:
planar upper and lower first elongated opening inver surfaces that extend
paralicl to the upper and lower holiow protrusion outer surfaces, respectively;

right and left arcuaate first elongated opening tnner surfaces, the right and left
arcuate first elongated opening jnner surfaces extending between the upper and lower first
clongated opening inner surfaces, the right and left first elongated opening arcuate inver
surfaces extending in g direction concentric with the right and left arcuate hollow protrusion
outer surfaces, respectively;

the bracket back face comprising:

an irregularly shaped opening that cornnmnicates with a cavity, the cavity

defined at least in part by:

upper and lower opposing irregularly shaped opening 1nner surfaces,
the lower irregularly shaped opening mner surface including a portion that extends parallel to
the lower center portion of the bracket front face; and

left and right opposing irregularly shaped opening inner surfaces; and

fett and right alignment surfaces including left and right openings,
respectively, the left and right openings oriented in a front to back direction; and

a second elongated opening, the second elongated opening corresponding to

and larger than the first clongated opening, the second elongated opening comprising:
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a planar lower secoud elongated opening inner surface that extends
parallel to the lower first elongated opening mner surface;

right and left arcuate second elongated opening inner surfaces
extending between the upper trregularly shaped opening inner surface and the lower second
elongated opening inner surface, the right and left arcuate second elongated opening nner
surfaces extending in a direction concentric with the right and left arcuate hollow protrusion
inner surfaces, respectively; and

a bracket upper face and a bracket lower face, which faces oppose each other and

are oriented in planes that arc parallel.

[0809]  There 1s also provided a bracket for mating with a receptacie connector and an
opening of a housing of an electronic device, the bracket comprising:

a planar bracket upper face and a planar bracket lower face, which faces oppose
cach other;

first and second fastener openings disposed on left and right portions of the bracket
upper face, respectively;

a bracket front face having a curvature extending from the bracket upper face
toward a back direction and a lower direction;

a hollow protrusion extending in a front direction;

a first clongated opening extending through the hollow protrusion and the bracket,
from the front bracket face to the back bracket face, the first clongated opening corprising:

planar upper and fower first clongated opening inner surfaces that extend

parallel to the upper and lower hollow protrasion outer surfaces, respectively;

right and left arcuate first elongated opening inner surfaces, the right and left
arcuate first clongated opening inner surfaces extending between the upper and lower first
elongated opening inner surfaces, the right and loft first elongated opening arcuate inner
surfaces extending in a divection concentric with the right and left arcuate hollow protrusion
outer surfaces, respectively;

a planar bracket back face comprising:

a second elongated opening communicating with the first elongated opening,
the second elongated opening larger than the first elongated opening in 8 right to left
direction and the upper to lower direction thereby fornung a first ledge extending between the
first and second elongated openings, the first ledge oricnted in a plane that is parallef to the

bracket back face;
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a third elongated opening commumnicating with the second elongated opening,
the third elongated opening larger than the second elongated opening in the right to left
direction therchy forming a second ledge extending between the second and third elongated
openings, the second ledge oriented in a plane that is parallel to the bracket back face;

a fourth elongated opening communicating with the third elongated openings,
the tourth clongated opening larger than the third clongated opening in the right 1o left and
the upper to lower directions thereby forming a third ledge extending between the third and
fourth clongated openings, the third ledge oriented 1n a plane that is paralle] o the bracket
back face: and

a fifth elongated opening communicating with the fourth elongated openings,
the fitth elongated opening larger than the fourth elongated opening in the right to left and the
upper to tower directions thereby forming a fourth ledge extending between the fourth and
fifth elongated openings, the fourth ledge oriented in a plave that is parallel to the bracket
back face and inclhuding first and second alignment openings on a right and a left portion of
the fourth ledge, respectively;

a bracket right face extending from the bracket front face towards the back direction
and a right direction; and
a bracket left face extending from the bracket front face towards the back direction

and a feft divection.

{0618]  Although aspects of the invention are described in relation to environments where
space within the enclosure of an electronic device is Himited or where lighter, less robust
materials are used for device housings and/or receptacie connectors, it is appreciated that
these features and aspects can be used in a variety of different environments, regardless of

space and weight constraints,

{6011} Trim rings or brackets described herein can be used in g variety of different
electronic devices, which may use a variety of different connector technologies. These
different connector technologies may inchide standard USB and mini USB connectors,
FireWire connectors, as well as many of the proprietary connectors, ¢.g., Apple’s proprictary

30-pin connector, used with portable electronics.

{8812} To betier understand the nature and advantages of the present invention, reference
should be made to the following desceription and the accompanying figores. Itistobe

understood, however, that cach of the figures is provided for the purpose of iHlustration only
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and is not intended as a defimtion of the himits of the scope of the present invention. Also, as
a general rule, and urdess 1 is evident to the contrary from the description, where elements in
different figures use identical reference numbers, the clements are generally either identical

or at least similar in function or purpose.

BRIEF DESCRIPTION OF THE DRAWINGS
{06131 FI1G. 1A depicts an illustrative rendering of one particular electronic media device

that may include the present invention,

{8014} FIGS. 1B and 1C illustrate front views of an electronic media device not including
and including a connector trim ring or bracket according to embodiments of the present

imvention, respectively.

[0015]  FIGS. 2A-2C depict an eight contact in-line dual orientation plug connector that

may be received by trim rings or brackets according to embodiments of the present invention.

[B816] FIGS. 3A-3G iliustrate a connector trim ring or bracket according to an embodiment

of the present invention.

{6171 FI1G. 4A iHlustrates a cutaway perspective view of a bracket of the jnvention coupled

with an clectronic device housing and a receptacie connector.

{6018} FIGS. 4B and 4C illustrate a plug connector proximate to and inserted through the

bracket of FIG. 4A of the invention, respectively.

{8619} FIGS. SA-5C are front, back and bottom perspective views, respectively, of a

connector trum ring or bracket according 10 an embodiment of the present invention.

[06020]  FIG. 6A illustrates a cutaway perspective view of a bracket of the inveuntion coupled

with an electronic device housing and a receptacle connector.

{88211 FIGS. 6B and 6C illustrate a plag connector proximate to and inserted through the

bracket of FIG. 6A of the invention, respectively.

DETAILED DESCRIPTION OF THE INVENTION
[8022] The present invention will now be described in detail with reference o certain
embodiments thereof as illustrated in the accompanying drawings. In the following
description, numerous specific details are set forth in order to provide a thorough

understanding of the present invention. [t will be apparent, however, to one skilled in the art,
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that the present invention may be practiced without some or all of these specific details. To
other instances, well known details have not been described in detail in order not to

unnecessarity obscure the present invention.

{88231 As discussed carlier, the invention may apply to a variety of different electronic
devices, which may use a variety of different connector technologies. Accordingly, this
mvention may he used with many electronic devices that roate with a variety of electrical
connectors in order to receive and provide power and data. Examples of clectronic devices

that may include the present invention are shown in the following figure.

[8624] FIG. 1A depicts an tllustrative rendering of one particular electronic media device
100 that yoay include the present invention. Device 100 includes a nultipurpose button 105
gs an input component and a touch screen display 110 as a both an input and output
component, all of which are housed within a device housing 115, Device 100 also inclades a
primary receptacle conunector 120 within device housing 115, Receptacle connector 120 can
¢ positioned within housing 115 such that the cavity of the receptacie connectors into which
a corrgsponding plug connector s nseried communicates with an opening {opening 130
shown in FIGS. 1B and 1C) at an exterior surface (bottom exterior surface 115a shown in

FIGS. 1B and 1C) of the device housing 115,

[60625]  For svoplicity, various internal components, such as the control circuitry, graphics
circuitry, bus, memory, storage device and other components are not shown in FIG. 1A,
Embodiments of the invention disclosed herein are particularly suitable for use with plug
connectors that are configured to mate with receptacle connector 120, but in some

embodiments can also be used with audio plug receptacle (not shown in FIG. 1A).

[8026] Although device 10 is described as one particular electronic media device,
embodiments of the invention are suitabie for use with a mukliiplicity of electronic devices
that include a receptacle connector for recetving a corresponding phig connector. For
example, any device that receives or transmits audio, video or data signals among may be
used with the tnvention. In some instances, embodiments of the invention are particularly
well sutted for use with portable electronic media devices because of their potentially small
form factor. As used herein, an electronic media device inchides any device with at least one
clectronic component that may be used to present human-perceivable media. Such devices
may inchide, for example, portable music players (e.g., MP3 devices and Apple's iPod
devices), portable video players (e.g., portable DVD players), cellular telephones (e.g., smart

-
!
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telephones such as Apple's iPhove devices), video cameras, digital still cameras, projection
systeros (e.g., holographic projection systems), gaming systerns, PDAs, desktop computers,

as well as tablet (e.g., Apple's iPad devices), laptop or other mobile computers, Some of

these devices may be configured to provide audio, video or other data or sensory output.

{80271 FIGS. 1B and 1C iltustrate front views of electronic media device 100 not including
and including a connector trim ring or bracket according to ernbodiraents of the present
mvention, respectively. As shown in FIG. 1B, housing 115 of device 100 may include a
bottom exterior surface 115a including an opening 130. As discussed above, a plug
connector may be inserted through an opening 130 at an exterior surface of the device
housing, ¢.g., hottom exterior surface [13a, o order to roate with receptacle connector 120,
As shown in FIG. 1C, a bracket according to the present invention, e.g., bracket 135, may be
sized to receive a plug connector and coupled with opening 130, A detailed discussion of

brackets according to the present invention will be provided below.

[0028]  Although receptacie connector 120 and opening 130 are shown in FIGS, 1A-1C as
cing disposed at bottom exterior surface 115a of device 100, brackets according to the
present invention may be coupled with openings disposed at any number of surfaces of

electronic device, e.g., a top, left, right or other exterior surface.

{6029} 1o order to better appreciate the features and aspects of trim rings or brackets of the
present invention, further context for the invention is provided in the following section by
discussing 2 one particular plug connecior which may be inserted through brackets according
to the present invention in order to mate with corresponding receptacie connectors housed

within electronic devices.

{6038} FIGS. 2A-2C depict an eight contact in-line dual orientation plug connector 200 that
may be received by trim rings or brackets according to embodiments of the present invention.
FIG. 2A s a simplified perspective view of plag connector 200 and FIGS. 2B and 2C are
simplified top and bottom plan views, respectfully, of plug connector 200. As shown in FIG.
2A, phag connector 200 includes a body 205 and a tab or insertion end 210 that extends
fongitudinally away from a flanged end 230 in a direction paralie] to the length of connector

200, A cable 215 can be attached to body 2085 4t an end opposite of insertion end 210,
Yy pp

{0031} Insertion end 210 may he inserted through brackets according to embodiments of

the present invention, e.g., bracket 135 (shown in FIG. 1C), and into a corresponding
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receptacie connector, such as connector 120 (shown in FIG. 1A), during a mating event.
Insertion end 210 inchudes a first contact vegion 220a formed on a first major surface 2254
and a second contact region 220b formed at a second major surface 225b opposite surface
225a. Surfaces 225a, 225b extend from a distal tip or end of the insertion end 210 to flanged
end 230, When insertion end 210 is inserted into a corresponding receptacie connector,
surfaces 225a, 225b abut a housing of the receptacle connector and/or a bracket coupled to
the electronic device housing in which the receptacie connector is incorporated. In some
embodiments, mnsertion end 21¢ is between 4 and 7 mm wide, between 1 and 2 mm thick and
has an insertion depth (the distance from the distal tip of insertion end 210 to flanged end
230) between 5 and 10 mum. The structure and shape of insertion end 210 and flanged end
2303 may be defined by a ground ring or frame 235 that can be made from stainless steel or

another conductive material,

[8632] In one embodiment, plug connector 200 can be the plug connector portion of a plug
connector/receptacie connector pair that can be the primary physical connector system for an
ecosystem of products that includes both host electronic devices and accessory devices.
Examples of host devices include smart phones, portable media players, tablet computers,
laptop computers, desktop computers and other computing devices. An accessory can be any
picce of hardware that connects to and comnwmnicates with or otherwise expands the
functionality of the host. Many different types of accessory devices can be specifically
designed or adapted to communicate with the host device through plug connector 200 to
provide additional functionality for the host. Plug connector 200 can be incorporated into
each accessory device that is part of the ecosystem to enable the host and accessory to
comnmanicate with each other over a physical/electrical channel when plug connector 200
from the accessory is mated with a correspounding receptacle connector in the host device,
Examples of accessory devices include docking stations, charge/sync cables and devices,
cable adapters, clock radios, game controllers, audio equipment, memory card readers,
headsets, video equipment and adapters, keyboards, roedical sensors such as heart rate
monitors and blood pressure monitors, point of sale (POS) terminals, as well as numerous

other hardware devices that can connect to and exchange data with the host device.

{8033} As discussed above, although bracket 135 is described herein in relation to one
particular phug conunector (plug connector 200), embodiments of the invention are suitable for
use with a multiplicity of plug connectors that correspond to receptacle connectors for
electronic devices, e.g., other plug connectors described herein.

9
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{8634} Brackets according to the present invention may include features to accommodate
elements of plug connector 200 described above. In addition, embodiments of the present
invention may include features to aid in coupling with receptacle connectors and electronic
device housings in which the receptacle connectors are housed. Additional features of the
imvention may prevent damage to clectronic devices and receptacle connectors housed

therein. Examples of these features are shown in the following figures.

[8035]  For purposes of description of the embodiment of the invention shown in FIGS, 3A-
3G and FIGS. 5A-5C, a three-dimensional set of orthogonal axes is shown relative to a
bracket 300 of FIG. 3E and a bracket S00 of FIG. SA. The axes set {as shown in FIGS. 3E
and 5A) are labeled relative to the direction in which bracket 300 extends through the device
housing (e.g., housing 115 as shown in FIGS. 1A-1C) in as the front direction, and the
opposite direction as the back divection to form a froni-back axis. Orthogonal to the front
direction, a right divection and left direction are shown and form a left-right axis. Again,
orthogonal to the front-back and left-right axes, an upper direction and lower direction are
shown which form an upper-lower axis. A frontal plane is defined by the left-right and
upper-lower axes. A sagittal plane is defined by the front-back and upper-lower axes. A
superior plane is defined by the left-right and front-back axcs. Accordingly, it is apparent
that the particular brackets 300 and 500 described below are symmetrical in a sagittal plane
through a centerline through the center of the elongated opening (which opening is described
below) in the sagittal plane, though asyrometrical in a frontal plane or 4 superior plane
through that center. Brackets according to various embodiments of the invention may be

symmetrical or asymmetrical in various planes as desired.

{8836} FIGS. 3A-3( illustrate a connector trim ring or bracket 300 according to an
erobodiment of the present invention. FIGS. 3A-3D are frond, back, top and bottom plan
views, respectively, of bracket 300 according to an embodiment of the present invention.
FIGS. 3E-3F are front and back perspective views, respectively, of bracket 300 according to
an embodiment of the present invention. FIG. 3G is a partial cutaway back perspective view
of bracket 300 according to an embodiment of the present invention. Bracket 300 as shown
in FIG. 3A includes a front face 302 having lower and upper front face portions. The upper
portion include feft and right portions 304, 306 and a center portion 308 extending between
the loft and right portions 304, 306, The lower portion includes left and right portions 309,
310 extending between a center portion 312, As shown in FIG. 3A, and more clearly in
FIGS. 3C and 3E, left and right upper and lower portions 304, 306, 309, 310 may have a

10
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rounded curvature. FIGS. 3B-3D show that bracket 200 also includes a back face 314 and

upper and lower opposiug faces 316, 318,

100637} As shown in FIGS. 3C and 3D, hollow protrusion 320 may extend from frout face
302 and inclhude upper and lower outer surfaces 320a, 320b, which surfaces may be planar,
and left and right arcuate cuter surfaces 320¢, 320d. Hollow protrusion 320 may also include
a front face 320¢ extending between surfaces 320a-320d4. Hollow protrusion 320 may extend
varying distances from front face 320e depending on a number of factors, including the
geometry of an electronic device housing to which bracket 300 may be coupled. For
example, hollow protrusion 320 may extend from the interior of the device housing (e.g.,
housing 115 as shown in FIG. 1A) and through an openiug {¢.g., opening 130 as shown in
FIG. 1B) in the housing such that front face 320¢ is flush with an exterior surface (e.g.,

sarface 115a as shown in FIGS. 1B and 1C) of the device housing,

[B838]  As shown in FIGS. 3D and 3E, bracket 300 may include a first clongated opening
325 extending through hollow protrusion 320 and the rest of bracket 300, Fust clongated
opening 325 may inchude upper and lower inner surfaces 325a, 325b, which surfaces may be
planar, and left and right arcuate inner surfaces 325¢, 3254, These mner surfaces of first
elongated opening 328 may extend paraliel to corresponding outer surfaces of hollow
protrusion 320, First clongated opening 325 may be sized and configured to receive a plug
connector corresponding to the device. Bevel surfaces may extend around an inner perimeter
of first elongated opening 325 extending between corresponding jnner surfaces 325a-325d
and front face 320¢. For example, upper, lower, left arcuate and right arcuate bevel surfaces
330a-330d may extended between front face 320¢ and upper, lower, left arcuate and right
arcuate outer surfaces 320a-320d, respectively. These bevel surfaces may allow
corresponding plug connectors {e.g., plug connector 460 shown in FIGS. 4B-4C) 1o be more
readily insertable through bracket 300 and into corresponding receptacie connectors {o.g.,

receptacie connector 410 shown in FIGS. 4A-4C).

{68397 Although first elongated opening 325 is shown in FIGS. 3A-3F as having a
particular shape, other embodiments of the invention may include openings for receiving plug
connectors where the openings are otherwise shaped. For example, the first clongated
opening 325 may be circular, triangular, rectangular or otherwise shaped. The shape of the
holiow protrusion 320 may be similarly varied to be similar to or different from embodiments

of first elongated opening 325.

I



1Q

30

WO 2014/042860 PCT/US2013/056596

18048] As shown in FIGS. 3E and 3F, bracket 300 may include protrusions 335a, 335b that
may extend froro loft and right portions 309, 310 of the front face 302, Fastoner openings
340a, 340b may be disposed on protrusions 335a, 335h, oriented in planes that are paraliel
with upper face 316, and beveled. In some embodiments, protrusions 33Sa, 335b may be L-
shaped so as to provide surfaces for positioning fastener openings that are oriented in planes
that are perpendicular with upper face 316, Alternatively, one or more protrusions having
fastencr openings disposed thercon may extend from other faces of bracket 300, e.g., upper
face 316 and/or lower face 318, Fasteners (not shown) may extend through fastener openings
340a, 340b 10 order to secure bracket 300 to a housing of an electronic device (housing 405

shown in FIG, 4A).

{6041} As shown in FIG. 3F, back face 314 of bracket 300 may inchude an irregularly
shaped opening 345, Again, FIG. 3G is a partial cutaway view and it illustrates inner
surfaces that may define the cavity of trregularly shaped opening 345, For exarople, a lower
inner surface 345a is shown as having a curvature that extends parallel to the lower center
portion 312 of front face 302, An upper inner surface 345b is also shown and may be
oriented in a plane that is parallel to upper face 316 (as shown in FIG. 3F). A left inner
surface 345d may extend between upper and lower inner surfaces 345a. Although only a left
half of bracket 300 is shown in FIG. 3G, a right half of bracket 300 may be symmetrical in
the plane about which bracket 300 is cut in FIG. 3G, e.g., rregular opening 345 may include

a right nner surface corresponding to left inner surface 3454,
Lér]

[0042]  As shown in FIG. 3G, the cavity of irregularly shaped opening 345 may also be
defined by left and right alignment surfaces 350a, 350b (shown in FIG. 3B}, which surfaces
may include feft and right alignment openings 355a, 355b (shown in FIG. 3B), respectively.
Surtaces 350a, 350b may be planar and left and right alignoent openings 355a, 355b may be
oriented in a plane that is perpendicular to upper face 316. These openings 3553, 3550 may
be used to align with corresponding features on a receptacle connector (2.g., receptacle

connector 410 shown in FIGS. 4A-4C) coupled with bracket 300,

[8043]  As further shown in FIG. 3G, back face 314 also includes a second elongated

opening 355 that may correspond 1o, i.¢., be centered about the same point as, the first

2 o]

clongated opening 325, Second clongated opening 355 may be larger than first elongated
opening 325 and inchide lower and left arcuate inner sarfaces 355b, 355¢. Although not

shown, second clongated opening 355 may also include a right arcuate inner surface

12
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corresponding to left arcuate inner surface 355¢. As shown 1o FIG. 3G, upper inner sarface
345b of irregularly shaped opening 345 may serve as the upper inoer surface of second
elongated opening 355, A beveled surface 360 may extend between inner surfaces 325b-
325d and corresponding inner surfaces of second elongated opening 355b, 355¢, and a right
arcuate inner (not shown in FIG. 3G). However, a bevel surface may not extend between

upper inner surface 345b and upper inner surface 325a. Right and left (355¢) iuner arcuate

@)

urfaces of second clongated opening 355 may be concentric with right left inner surfaces

UV ]

25¢, 3254 and/or left and right arcuate outer surfaces 320¢, 320d.

18644] Bracket 300 may be made from materials such as stainless steel (e.g., 301 or 17-4
stainless steel) or other high modulus, high strength materials. Bracket 300 may be
manutactured according to a number of different methods, including pressed powder
sintering, investment casting, computer numerical control (CNC) machining, forging, metal

mjection molding (MIM) or other.

[80458]  Although bracket 300 1s shown in FIGS. 3A-3G as having a particular geometry, the
geometry of the bracket of the present invention may vary to accommodate the geometry of
corresponding electronic device housings and receptacle connectors with which brackets of
the 1nvention may be mated. Examples of how brackets of the invention interface with

corresponding device housings and receptache connectors are shown in the following figures,

[6046]  FIG. 4A illustrates a cutaway perspective view of a bracket 400 of the invention
coupled with an electronic device housing 403 and a receptacle connector 41¢. Bracket 400
may extend through an opening 415 of housing 405 such that a front face 420 way be flush
with exterior surface 425 of housing 405. Bracket 400 may also extend into the interior of
housing 405 so as to surround a portion of a housing 430 of receptacie connector 4180, As
shown in FIG. 44, portions 400a, 400b of bracket 400 may be shaped s0 as to contorm and
be fhush with corresponding surfaces of receptacie connector 410 and housing 405, In
addition, an opening 435 (e.g., second elongated opening 325) that include inner surfaces
(e.g., upper, lower and left, right arcuate inner surfaces) that serve as a ledge on which lips

440, 445 of receptacie connector 410 may interface.

{0047} Bracket 400 roay also include an opening 450 for receiving a plug connector
corresponding to receptacle connector 410, An examaple of how a plug connector interfaces

with bracket 400 when inserted into opeming 415 is shown in the following figures.
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[8848] FIGK. 4B and 4C illustrate a plug connector 460 proximate to and inserted through
bracket 400 of the invention, respectively. FIG. 4B shows a typical insertion path 455 which
plug connector 460 may follow in being inserted through bracket 400 and into receptacie
connector 410. Insertion path 455 shows that plag connector 460 does not necessarily
contact housing 405 during an insertion event. Instead, bracket 400 may shicld housing 405
from contact with a plug connector 460, Thus, wear on housing 405 may be reduced when a
bracket, e.g., bracket 400, is coupled to housing 405, This could be particularty beneficial
where housing 405 is made from aluminum or other metals that can be prone to wear,
especially where plug conunector 460 is made from hard metallic materials such as stainless

steel.

18049  When plug connector 460 is inserted into receptacle connector 410, as shown in FIG
48, loads and torques may be applied to plug connector 460. When these loads are applied,
bracket 400 may prevent darsage to receptacle connector 410 as it surrounds a portion of
receptacie connector 410 so as to reintorce receptacle connector 410 by absorbing some of
those loads. In the absence of bracket 400, torques applied by plug connecior 460 while
inserted into receptacle connector 410 may cause localized forces around openiug 415 of
housing 405, However, bracket 400 prevents localized forces from being applied to opening
415 by spreading out torquces and loads to the rest of the housing via fastening mechanisms
(e.g., fasteners and fastener openings 340a, 340b discussed above) that may secure bracket
400 to housing 405, By reinforcing and spreading loads, bracket 400 may prevent damage to

housing 405 and receptacle connector 410.

[8086]  As discussed above, brackets 300 and 400 may be sized and shaped to
accommodate a particular device housing and corresponding receptacle connector. For
example, brackets 300 and 400 may be particularly suited for devices having housing
surfaces defined by spline curvature such as spline curvature 4053 (shown in FIG, 4C). Some
device may have housing surfaces that are defined by a more or less dramatic spline
curvature. In order to lustrate generally how brackets of the invention may be varied
epending ou a corresponding device housing, the following figures show an example ofa

bracket for a device having a housing surface defined by a less dramatic spline curvature.

{8851} FIGS. 5A-5C are front, back and bottom perspective views, respectively, of a
connector trim ring or bracket 500 according to an embodiment of the present invention. As

shown in FIGS. SA and 5C, bracket 500 ncludes upper and lower opposing faces 505 and

i4
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510. Upper face 505 imclodes first and second fastencr openings §15, 520 disposed at right
and feft portions of upper tace 505, respectively. Bracket 500 may also include rounded left
and right opposing faces 525, 530 (show in FIG. 5B) and a front face 535. A hollow
protrusion 540 may extend from front face 535, Hollow protrusion 540 may include an upper
S and tower outer surfaces S40a, 540b, which sarfaces may be planar, and left and right arcuate
outer surfaces 540c¢, 540d that roay extend between surfaces 5404, 540b, Hollow protrusion
540 may also include a front face 542 extending between surfaces 540a-540d. A first
elongated opening 545 may extending through hollow protrusion 540 and through the
reroainder of bracket 500 froro front face 535 to a back face 550 (shown in FIG. 5B), which

10 surface may be planar.

{60521 First clongated opening 545 may include upper and lower opposing inner surfaces
545a, 545b, which surfaces may be planar, and left and right arcuate inner surfaces 545¢
(shown in FIG. 5B), 545d that may extend between surfaces 545a, 545b. Upper and lower
inner surfaces 545a, 545b may extend paraliel to upper and lower outer surfaces 540s, 540b

15 and left and right arcuate inner surfaces S45¢, 545d may extend in a direction concentric with
left and right arcoate outer surfaces S40c¢, 5404, First elongated opening 545 may also

include a hevel surface 547 extending between front face 542 and inner surfaces 545a-545d.

{60531 As shown in FIG. 5B, back face 550 may include a mumber of elongated openings,
including second, third, fourth, and fifth openings 560a-560d. Second, third, fourth and fifth

20 clongated openings S6(0a-560d may communicate with first, second, third, and fourth
clongated openings 540, 560a, S60b, 560c¢, respectively. Second clongated opening 560a
may be larger than first clongated opening 540 in the right to left direction and the upper to
fower direction, thereby forming a first ledge 565a. Third clongated opening S60b may be
larger than second elongated opening 560a in the right to left direction, thereby forming a

25  sccond ledge 565b. Fourth clongated opening 560c may be larger than third elongated
opening 560b in the right to left direction and the upper to lower direction, thereby forming a
third ledge 565¢. Fifth elongated opening 560d may be larger than fourth elongated opening
560c in the right to left direction and the upper to lower direction, thereby forraing a fourth
ledge 565d. Ledges 5653-565d may cach be oriented in a plane that is paralle] to the back

303 bracket face 550, Ledges 56{a-560d may serve as supports for features of receptacie

connector coupled with bracket 500 as discussed below.,
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[006584] In addition, ledge 565d may nchude left and right portions including first and
second alignment openings 570a, 570b, respectively. These openings 570a, 570b may be
used to align a receptacle connector {e.g., receptacle connector 610 shown in FIGS. 6A-6()

with bracket 500 using corresponding features on a receptacle connector.

{68357 Although bracket 500 ts shown in FIGS. SA-SC as having a particular geometry, the
geometry of brackets of the present invention ruay vary to acconmropodate the georetry of
corresponding electronic device housings and receptacie connectors with which brackets of
the invention may be mated. Examples of how brackets of the invention interface with

corresponding device housings and receptacle connectors are shown in the following figures.

[6056] FIG. 6A ilustrates a cutaway perspective view of a bracket 600 of the invention
coupled with an electronic device housing 605 and a receptacie connector 610, Bracket 600
may extend through an opening 615 of housing 605 such that a front face 620 of bracket 600
may be thish with an exterior surtace 625 of housing 605, Bracket 600 may also extend into
the interior of housing 605 50 as to surround a portion of a housing 630 of receptacle
connector 610, As shown in FIG. 6A, portions 600a, 600b of bracket 600 may be shaped to
conform and be flush with corresponding surfaces of receptacle connector 610 and housing
605, In addition, ledges 630a-630¢ may be disposed adjacent to corresponding lips 640a,
640b or other geometry 640c, 6404 of receptacle connector 610 when receptacie connector

610 is mated with bracket 600.

[8057]  FIG. 0A further illustrates, when compared to FIG. 4A, how the thicknesses of
various clements of brackets of the invention may be varied depending on the geometry of a

evice enclosure and/or a receptacle connector,

[8088]  An exarmpic of how a plug connector interfaces with bracket 600 when inserted into

receptacie connector 610 18 shown in the following figures.

[806589] FIGK. 6B and 6C illustrate a plug connector 660 proximate to and inserted through
bracket 600 of the invention, respectively. FIGS. 68 and 6C show that bracket 600 may
provide similar wear reduction for housing 605, plug connector 660 applied load distribution,
and reinforcement for housing 6035 and receptacie connector 614 as discussed above with

cgards to FIGS. 4B and 4C.

[0068]  In addition 1o the roechanical aspects of brackets according to the present invention

described above, brackets of the invention may also provide a cosmetic two tone appearance

i6
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marking the location for plug connector insertion when coupled with an electronic device
housing. Thus, embodiments described hercin may be varied for cosmetic reasons n addition

to or instead of structural reasons,

18061} Brackets according to the present invention may also be overmelded or coated with
an electrically insulative material in order to prevent an electrostatic discharge through a
evice housing when a plug connector is mated therewith, This may be particularly useful

for electronic devices that include a radio frequency (RF) antenna.

{8062} Also, while a number of specific embodiments were disclosed with specific
features, a person of skill in the art will recognize instances where the features of one
erabodirent can be combined with the features of another crabodiment. For example, some
specific embodiments of the invention set forth above were itlustrated as including 3 number
of geometric features. A person of skill in the art will readily appreciate embodiments of the
present invention may include all, some or a combination of the geometric features described
i relation to any of the ernbodiraents described hercin and may include additional geometric
features not described hevein, Also, those skilled in the art will recognize, or be able to
ascertain using no more than routine expertmentation, many equivalents to the specific
erobodiments of the inventions described herein. Such equivalents are intended 1o be

encompassed by the following claims.
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WHAT IS CLAIMED IS:

I. A bracket, comprising:

a bracket front face having a curvature;

a bracket back face including a first opening that comumunicates with a cavity,
the cavity defined at least in part by

upper and lower opposing inner surfaces, the lower inner surface

mcluding a portion that extends parallel to a portion of the bracket front face; and

a hollow protrusion extending from the bracket front face in a front direction;

a second opening that commmunicates with the first opening and extends
through the hollow protrusion; and

a bracket upper face and a bracket lower face, which faces oppose each other.

2. The bracket of claim 1, wherein the second opening further comprises:

planar upper and lower second opening inner surfaces; and

right and left arcnate second opening inner surfaces, the right and left arcuate
second openiug inner surfaces extending between the upper and lower second opening inner

surfaces.

3. The bracket of claima 2, wherein the hollow protrusion further
COMPrises:

planar upper and lower hollow protrusion outer surfaces that extend from the
bracket front face;

right and left arcuate hollow protrusion outer surfaces that extend from the
bracket front face, the right and left arcuate hollow protrusion outer surfaces extending
between the upper and the lower hollow protrusion outer surfaces; and

a hollow protrusion front face extending from the upper and lower outer
holiow protrusion surfaces and the right and left arcuate hollow protrusion outer surfaces, the
holiow protrusion front face extending in a vight to lett direction and an upper to lower
direction; and

wherein the second opening further comprises:

an upper second opening bevel sarface extending between the hollow

protrusion tront face and the planar upper second opening inner surface;



[
U

18
19
20

e b2

o

2

3

o]

A e

N

~3

8
g

WO 2014/042860 PCT/US2013/056596

a lower second opening bevel surface extending between the hollow
protrusion front face and the planar lower second opening inner surface;

a left arcuate second opening bevel surface extending between the
hollow protrusion front face and the left arcuate second opening inner swrface; and

a right arcuate second opening bevel surface extending between the

hollow protrusion front face and the right arcuate second opening inner surface,

4. The bracket of claim 1, wherein the bracket further comprises:
first and second fastener openings oriented in planes that are paralled (o the
bracket upper face and disposed on first and second protrusions that extend from left and

right lower portions of the bracket front face, respectively.

3. The bracket of claim |, wherein the cavity is further defined by:
left and right alignment surfaces including left and right openings,

respectively, the left and right openings oriented in a front to back direction.

6. A bracket for mating with a receptacie connector and an opening of 4
housing of an electronic device, the bracket comprising:

a bracket front face;

a bracket back face;

the bracket front face comprising:

an upper portion including a planar center upper portion and left and
right upper portions, the left upper portion having a curvature extending from the center
upper portion toward a back direction and a left divection; the right upper portion having a
curvature extending frora the center upper portion toward the back direction and a right
direction;

a lower portion including a center lower portion and left and right
lower portions, the center lower portion having a curvature extending from the planar center
upper portion toward the back direction and a lower direction, the right lower portion having
a curvature extending from the center fower portion toward the back and right directions, the
feft lower portion having a curvature extending from the center lower portion toward the back
and lower directions;

a hollow protrusion extending in g fromt direction;

19
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18 a first elongated opening extending through the hollow protrusion and the

19 bracket, trom the front bracket face to the back bracket face, the first clongated opening

20 comprising:

21 planar upper and fower first elongated opening inner surfaces that

22 extend paralle] to the upper and lower hollow protrusion cuter surfaces, respectively;

23 right and lett arcuate first elongated opening inner surfaces, the right
24 and left arcuate first elongated opening inner surfaces extending between the upper and lower
25 first clongated opening iuner surfaces, the right and left fivst elongated opening arcuate inner
26 surfaces extending in a direction concentric with the right and left arcuate hollow protrusion

27 outer surfaces, respectively;

A the bracket back face comprising:

29 an uregilarly shaped opening that communicates with a cavity, the
30 cavity defined at least in part by:

31 upper and lower opposing irregularly shaped opening inner
32 surfaces, the lower irregularly shaped opening inner surface including a portion that extends
33 parallel to the lower center portion of the bracket front face; and

34 ieft and right opposing irregularly shaped opening inner

3! surfaces; and

36 left and right alignment surfaces including left and right

37 openings, respectively, the left and right openings oriented in a front 10 back direction; and
38 a second elongated opening, the second elongated opening

39 corresponding to and larger than the first elongated opening, the second elongated opening
40 comprising:

41 a planar lower second clongated opening inner surface that

42 extends parallel to the lower first elongated opening inner surface;

43 right and left arcoate second elongated opening inner surfaces
44 exiending between the upper irvegularly shaped opening inner surface and the lower second
45  clongated opening inner surface, the right and left arcuate second elongated opening inner
46 surfaces extending in a direction concentric with the right and left arcuate hollow protrusion
47 immer surfaces, respectively; and

48 a bracket upper face and a bracket lower face, which faces oppose each other

49 and are oriented in planes that are parailel.

i 7. The bracket of claim 6, wherein the hollow protrusion comprises:

20
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planar upper and lower hollow protrusion outer surfaces that extend from the
bracket front face;

right and lett arcuate hollow protrusion outer surfaces that extend from the
bracket front face, the right and left arcuate hollow protrusion cuter surfaces extending
between the upper and the lower hollow protrusion outer surfaces; and

a hollow protrusion front face extending from the upper and lower outer
holiow protrusion surfaces and the right and lett arcuate holiow protrusion outer surfaces, the
holiow protrusion front face extending in a vight to lett direction and an upper to lower

divection.

8. The bracket of claim 7, wherein the first clongated opening further
COMPrises:

an apper first clongated opening bevel surface extending between the hollow
protrasion front face and the planar upper first elongated opening inner surface;

a lower first elongated opening bovel surface extending between the hollow
protrusion front face and the planar lower first elongated opening inner surface;

a left arcuate first elongated opening bevel surface extending between the
hollow protrusion front face and the left arcuate first elongated opening jnner surface; and

a right arcuate first clongated opening bevel surface extending between the

hollow protrusion front face and the right arcuate first elongated opening inner surface.
& o) o

9. The bracket of claim 6, wherein the second elongated opening further
cCoOmprises:

a lower second clongated opening bevel surface extending between the lower
first clongated opening inner surface and the lower second elongated opening inner surface;

a left arcuate bevel surface extending between the left arcuate first clongated
opening inner surface and the left arcuate secound elongated opening inner surface; and

a right arcuate bevel surface extending between the right arcuate first

elongated opening inner surface and the right arcuate second clongated opening inner surface.

190. The bracket of claimn 6, wherein the bracket further comprises first and
second fastener openiugs oricuted in planes that are parallel to the bracket upper face and
disposed on first and second protrusions that extend from the left and right lower portions of

the bracket front face, respectively.

21
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1 11 The bracket of claim 6, wherein the lower portion of the bracket front
2 face is shaped to be flush with a portion of an joner spline shaped surface of a back face of
3 the electronic device.

i 12, The bracket of claim 6, wherein the hollow protrusion is configured

2 and sized to be received by the opening of the housing of the electronic device.

i 13 The bracket of claim 6, wherein the first elongated opening 18

3

configured and sized to receive a plug connector corresponding to the receptacle connector;

3 and wherein the second elongated opening is configured and sized to receive a lip ot the
4 receptacle connector.
1 14, A bracket for mating with a receptacie connector and an opening of a
2 housing of an electronic device, the bracket comprising:
3 a planar bracket upper face and a planar bracket lower face, which faces
4 oppose each other;
5 first and second fastener openings disposed on left and right portions of the
6 bracket upper face, respectively;
7 a bracket front face having a curvature extending froro the bracket upper face
&  toward a back direction and a lower direction;
9 a hollow protrusion extending in a front direction;
10 a first elongated opening extending through the hollow protrusion and the
11 bracket, from the front bracket face to the back bracket face, the first elongated opening
12 comprising:
13 planar upper and lower first elongated opening inner surfaces that

14 extend paralle] to the upper and lower hollow protrusion outer surfaces, respectively;

15 right and left arcuate first elongated opening inner surfaces, the right
16 and left arcuate first elongated opening inner surfaces extending between the upper and lower
17 first clongated opening inner surfaces, the right and left first clongated opening arcunate inner
18 surfaces extending in a direction concentric with the right and left arcuate hollow protrusion
19 outer surfaces, respectively;

20 a planar bracket back face comprising:

21 a second elongated opening cornnunicating with the first elongated

22 opening, the second clongated opening larger than the first clongated opening in a right to left

22
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direction and the upper to lower direction thereby forming a first ledge extending between the
first and secound clongated openings, the first ledge oriented 1o a plane that is paraliel 1o the
bracket back face;

a third elongated opening compmmmnicating with the second elongated
opening, the third elongated opening larger than the second elongated opening in the right to
left divection therchy forming a second ledge extending between the second and third
clongated openings, the second ledge oriented in a plane that is parallel to the bracket back
face;

a fourth elongated opening conmnunicating with the third elongated
openings, the fourth elongated opening larger than the third clongated opening in the right to
left and the upper to lower directions thereby forming a third ledge extending between the
third and fourth elongated openings, the third ledge oriented 1n a plane that is paralle! to the
bracket back face; and

a fifth elongated opening communicating with the fourth clongated
openings, the fifth elongated opening larger than the fourth elongated opening in the right to
left and the upper to lower directions therchy forming a fourth ledge extending between the
fourth and fifth clongated openings, the fourth ledge oriented in a plane that is parallel to the
bracket back face and including first and second alignment openings on a right and a left
portion of the foarth ledge, respectively;

a bracket right face extending trom the bracket front face towards the back
direction and a right direction; and
a bracket left face extending from the bracket front face towards the back

divection and a left direction.

15 The bracket of claim 14, wherein the hollow protrusion comprises:

planar upper and lower hollow protrusion outer surfaces that extend from the
bracket front face;

right and left arcnate hollow protrusion outer surfaces that extend from the
bracket front face, the right and left arcuate hollow protrusion outer surtaces extending
between the upper and the lower hollow protrusion outer surfaces; and

a hollow protrusion front face extending from the upper and lower outer
hollow protrusion surfaces and the right and left arcuate hollow protrusion outer surfaces, the
hollow protrusion front face extending in a right to left direction and an upper to fower

direction.

N2
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16. The bracket of claim 15, wherein the first elongated opening forther
comprises;

an upper first elongated opening hevel surface exiending between the hollow
protrusion front face and the planar upper first clongated opening inner surface;

a lower first elongated opening bevel surface extending between the hollow
protrosion front face and the planar lower first elongated opening inner surface;

a left arcuate first clongated opening bevel surface extending between the
holiow protrusion front face and the left arcuate first elongated opening inner surface; and

a right arcuate first elongated opening bevel surface extending between the

hollow protrusion front face and the right arcuate first elongated opening inner surface.

17. The bracket of claim 15, wherein one or more of the first, second, third
and fourth ledges are configured to be disposed adjacent to corresponding lips of the

receptacie connector when the receptacle connector is mated with the bracket.

13, The bracket of claim 15, wherein the bracket front face is shaped to be

flush with a portion of an inner spline shaped surface of a back face of the electronic device,

19, The bracket of clairn 15, wherein the hollow protrusion 1s configured
and sized to be received by the opening of the housing of the electronic device.
2. The bracket of claim 15, wherein the first clongated opening is

configured and sized to receive a plug connector corresponding to the receptacle connector.

24
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