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(57) Abstract: A water-resistant casing for a portable electronic device is
provided. The water- resistant casing includes a front cover, which comprises
a water-resistant film enabling a user operation of the portable electronic
device through the water-resistant film, and an impact-absorbing seal coupled
with a perimeter of the water-resistant film to provide water resistance and
impact absorption. The water-resistant casing also includes a back cover
coupled to the front cover. The back cover includes a material that is at least
water-resistant or impact-absorbing. The water-resistant casing also includes
a sealing structure coupled to a perimeter of at least one of the front cover
and the back cover to provide a water-resistant seal, and a latching mechan-
ism mounted on at least one outer edge of at least one of the front cover and
the back cover, for enclosing the water-resistant casing along at least a por-
tion of the outer perimeter of the water- resistant casing. The water-resistant
casing also includes at least one mounting point coupled to or integrated in
the back cover, and at least one impact-absorbing structure detachably
coupled to at least one of the front cover and the back cover externally for
providing additional impact absorption.
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PROTECTIVE CASING PROVIDING IMPACT ABSORPTION

AND WATER RESISTANCE FOR PORTABLE ELECTRONIC DEVICES

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of priority to U.S. provisional
Application No. 61/585,132 filed with the United States Patent and Trademark Office on
01/10/2012, and entitled “PROTECTIVE CASES PROVIDING SHOCK AND WATER
RESISTANCE FOR PORTABLE COMPUTING DEVICES”, which is hereby

incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The subject matter of the present application relates to protective
casings for portable electronic devices, in particular, to protective casings providing

impact-absorption and water-resistance for portable electronic devices.

BACKGROUND

[0003] Portable electronic devices, such as Apple’s iphone®, various
generations of Apple’s iPad® (including iPad 2®, etc.), Samsung’s Galaxy® or Galaxy
series tablets, tablets, Android® tablets, tablet PCs, smart phones, other touch-panel
devices, digital cameras, camcorders, e-readers, various generations of Kindle®,
various generations of Nook®, and many other devices, are becoming more and more

popular and have wide varieties of applications. Some of the applications may require a
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device to operate under conditions or in environments that may increase the possibility
of physical impacts, water/moisture/dust damages, temperature effects, etc. The
operating or environmental conditions may therefore affect portable electronic devices’
reliability and operability. Thus, a measure to provide some level of shock/drop/impact-,
water-, dust-, and/or chemical-resistance and/or other forms of protection is desired to
protect a portable electronic device or improve its operability or reliability under various
operating conditions.

[0004] Moreover, many commercially available cases for protecting electronic
devices may offer some level of protections, with some of them conforming to the IPX5
water-resistance sténdard defined in the International Electrotechnical Commission
(IEC) document No. 60529. Generally, cases that conform to the IPX5 water-
resistance standard may be limited to protection of the enclosed devices against water
jets of specific circumstances. For example, the cases may protect the enclosed device
against water projected at all angles through a 6.3mm nozzle at a flow rate of 12.5
liters/minute and a pressure of 30kPa for at least 3 minutes from a distance of 3 meters.
But the cases might not protect operating conditions different from those.

[0005] Some cases, while providing protections above the IPX5 standard, may
have large dimensions, turning portable devices into a bulky and less-convenient
alternative. Some other cases prevent the operations of portable electronic devices
when enclosed, making underwater or other operations impossible.

[0006] Therefore, it may be desirable to provide protective casings that may

offer one or more of water-resistance, operability of devices, underwater operations,
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impact absorption, enhanced structural strength, and acceptable dimensions or

portability.

SUMMARY OF THE INVENTION

[0007] The present disclosure provides water-resistant casing for a portable
electronic device. According to one embodiment, the water-resistant casing comprises
a front cover comprising: a water-resistant film enabling a user operation of the portable
electronic device through the water-resistant film, and an impact-absorbing seal coupled
with a perimeter of the water-resistant film to provide water resistance and impact
absorption; a back cover coupled to the front cover, the back cover comprising a
material that is at least water-resistant or impact-absorbing; a sealing structure coupled
to a perimeter of at least one of the front cover and the back cover to provide a water-
resistant seal; a latching mechanism mounted on at least one outer edge of at least one
of the front cover and the back cover, for enclosing the water-resistant casing along at

least a portion of the outer perimeter of the water-resistant casing; at least one

~ mounting point coupled to or integrated in the back cover; and at least one impact-

absorbing structure detachably coupled to at least one of the front cover and the back
cover externally for providing additional impact absorption.

[0008] The present disclosure further provides a water-resistant casing for an
electronic tablet. According to one embodiment, the water-resistant casing comprises a
front cover comprising a water-resistant shield enabling a user operation of the

electronic tablet through the water-resistant shield, an water-resistant seal coupled with
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a perimeter of the water-resistant shield to provide water resistance and impact
absorption, and at least two water-barriers and at least one seal strip disposed between
the at least two water-barriers; a back cover coupled to the front cover, the back cover
comprising a material that is at least water-resistant or impact-absorbing; at least one
rim coupled to a perimeter of the back cover, the at least one rim being capable of
contacting with the at least one seal strip to provide water-resistance; at least one air
chamber that is incorporated into at ieast one of the front cover and the back cover for
controlling air release or water intake when the water-resistant casing is underwater and
for controlling air intake or water release when the water-resistant casing is taken out of
water; a plurality of rotatable latches mounted on at least one outer edge of at least one
of the front cover and the back cover, for enclosing the water-resistant casing along at
least a portion of the outer perimeter of the water-resistant casing; and at least one
impact-absorbing structure detachably coupled to at least one of the front cover and the
back cover externally for providing additional impact absorption.

[0009] The present disclosure further provides a protective casing for an
electronic tablet. According to one embodiment, the protective casing comprises a front
cover comprising a flexible impact-resistant shield enabling a user operation of the
electronic tablet through the flexible impact-resistant shield, the flexible impact-resistant
shield being water-resistant, and an impact-absorbing seal coupled with the perimeter of
the flexible impact-resistant shield to provide water resistance and impact absorption; a
back cover coupled to the front cover, the back cover comprising a heat-dissipating

material that is at least water-resistant or impact-absorbing; a sealing structure coupled
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to a perimeter of at least one of the front cover and the back cover to provide a water-
resistant seal; at least one cushion snugly attached to protrusions coupled to an inside
of or incorporated into the back cover, wherein the at least one cushion comprises
plastic or rubber and is used for adjusting a gap between a back surface of the
electronic tablet and the back cover; a plurality of rotatable latches mounted on at least
one outer edge of at least one of the front cover and the back cover, for enclosing the
protective casing along at least a portion of the outer perimeter of the protective casing;
at least one mounting point coupled to or integrated in the back cover to enable at least
one of a mounting of a detachable handle for the protective casing and an attachment of
a soft carrying mechanism to enable a single-handed operation of the electronic tablet;
and at least one detachable anti-colliéion bumper coupled to the external corners or
edges of at least one of the front cover and the back cover for providing additional

impact absorption.

DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 illustrates an exemplary, exploded view of an exemplary water-
resistant casing consistent with an embodiment of the present disclosure.

[0011] FIG. 2 illustrates an exemplary, exploded view of the front cover of the
water-resistant casing as shown in FIG. 1.

[0012] FIG. 3 illustrates an exemplary, exploded view of the inside of the back

cover of the water-resistant casing as shown in FIG. 1.
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[0013] FIG. 4 illustrates an exemplary, exploded view of the outside of the back
cover of the water-resistant casing as shown in FIG. 1.

[0014] FIG. 5A illustrates an exemplary, exploded view of the detachable
handle as shown in FIG. 1.

[0015] FIG. 5B illustrates an exémplary view of an exemplary detachable
handle that is attached to the water-resistant casing as shown in FIG. 1.

[0016] FIG. 6 illustrates an exemplary, perspective view of a resealable cap
associated with the water-resistant casing consistent with an embodiment of the present
disclosure.

[0017] FIG. 7A illustrates an exemplary, perspective view of the attachment
mechanism of the front cover as shown in FIG. 1.

[0018] FIG. 7B illustrates an exemplary, perspective view of the attachment
mechanism of the back cover as shown in FIG. 1.

[0019] FIG. 8A illustrates an exemplary, perspective view of the water sealing
structure of the front cover as shown in FIG. 2.

[0020] FIG. 8B illustrates an exemplary, cross-sectional view of the water-
sealing structure of the front cover and the water-sealing rim of the back cover, when
the water-resistance casing is closed.

[0021] FIG. 8C illustrates an exemplary, cross-sectional view of the water-

sealing structure as shown in FIG. 8B.
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DETAILED DESCRIPTION

[0022] The aforementioned and other aspects, solutions, and advantages of the
presently claimed subject matter will become apparent from the following descriptions
and corresponding drawings. The embodiments further clarify the presently claimed
subject matter and shall not be construed to limit the scope of the present claimed
subject matter.

[0023] FIG. 1 illustrates an exemplary, exploded view of water-resistant casing
100 consistent with an embodiment of the present disclosure. Referring to FIG. 1, an
exemplary water-resistant casing 100 for portable electronic device 280 includes front
cover 200, back cover 300 and detachable handle 500. Front cover 200 comprises
water-resistant film 202, which enables a user’s operation of portable electronic device
280 through water-resistant film 202. Front cover 200 may also include impact-
absorbing seal 210, which may be coupled with water-resistant film 202 around or near
its perimeter or edges and may provide water resistance, impact absorption, or both
functions. Front cover 200 may also include resealable cap 240 for covering and water-
sealing corresponding opening 350 of back cover 300. In some embodiments, opening
350 may be used for the user’s access to certain input and/or output interfaces of
portable electronic device 280, such as a headphone, microphone, data, video, or audio
communication interfaces, etc.

[0024] Back cover 300 can be coupled to front cover 260 through coupling
mechanism 260, which may include mechanisms placed on or near front cover 200 and

corresponding coupling mechanism 360 of back cover 300. Various ways and
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mechanisms may be used for enclosing water-resistant casing 100. In some exemplary
embodiments, a clamshell design may be used with coupling mechanism 360. For
example, referring to FIG. 1, water-resistant casing 100 can have coupling mechanism
260, such as one or more protrusions or tabs, of front cover 200 and corresponding
coupling mechanism 360 of back cover 300, such as one or more recesses, slots, or
holes. In some other embodiments, coupling mechanisms 260 and 360 may include, for
example, one or more hinges, latches, hooks, etc., which may hingedly, rotatably,
movably, permanently, detachably, or latchably attach front cover 200 to back cover 300
at at-least one edge of water-resistant casing 100.

[0025] Back cover 300 can be made of material that is water-resistant, impact-
absorbing, or both. Impact-absorbing seal 210 may be coupled with at least one of front
cover 200 and back cover 300, such as around or near either one’s perimeter or edges,
and serve the function of a water-resistant seal. Front cover 200 and back cover 300
may also include latching mechanism 308 on at least one outer edge of front cover 200,
back cover 300, or both, for enclosing and/or securing water-resistant casing 100 along
at least a portion of the outer perimeter of water-resistant casing 100 so front and back
covers 200 and 300 are secured to portable electronic device 280. When front cover
200 is attached, coupled, or secured to back cover 300, water-resistant casing 100 may
provide protection of the enclosed portable electronic device 280 from being damaged
by water, shock, dust-, oil, mud, snow, vibration, spill, drop, impact, heat, frost, acid,

chemical, corrosion, rain, sand, and/or other forms of intrusion.
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[0026] Moreover, back cover 300 may include mounting point 340, which may
enable a mounting of detachable handle 500 for water-resistant casing 100. In addition,
one or more impact-absorbing structures (206, 342, or both) may be coupled to front
cover 200, back cover 300, or both. In some embodiments, an impact-absorbing
structure may be optional and detachable, or can be permanently attached (such as
glued or molded) to one or both of front cover 200 and back cover 300. The impact-
absorbing structures may be attached thereto internally or externally for providing
additional impact absorption. Furthermore, detachable handle 500 may be attached to
water-resistant casing 100. Detachable handle 500 may enable the carrying or
supporting water-resistant casing 100. Detachable handle 500 may be used as a stand
for a user to place portable electronic device 280, enclosed in water-resistant casing
100, in a portrait or landscape position. Referring to FIG. 1, one of ordinary skill in the
art would appreciate that water-resistant casing 100 can be modified or adjusted to
remove some of the components described or add additional components.

[0027] In some exemplary embodiments, water-resistant casing 100 may have
dimensions that are slightly longer, wider, and/or thicker, such as about 3% to 30% (or
even 50% or 70%) longer, wider, and/or thicker to enclose a portable electronic device
therein. That is, in these embodiments, water-resistant casing 100 can form a slim
cover of portable electronic device 280. As a non-limiting example, portable electronic
device 280 in FIG. 1 may be an Apple® iPad®, iPad 2®, mini iPad®, Samsung Galaxy
Tablet®, Google Nexus®, Amazon Kindle®, or other tablet devices, user operable

devices, or electronic devices. Using an iPad 2® as an example, the iPad 2® can be
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placed between front cover 200 and back cover 300. The iPad 2® has a length of about
9.5 inches or 241.3 mm, a width of about 7.31 inches or 185.7 mm, and a thickness of
about 0.34 inches or 8.6 mm. In some exemplary embodiments, when water-resistant
casing 100 closes, it may have a length of about 275 mm, a width of about 221 mm, and
a thickness of about 21 mm. Thus, the dimensions of water-resistant casing 100 do not
increase significantly from the dimensions of portable electronic device 280.
Furthermore, in some embodiments, water-resistant casing 100 can enable a tight fit of
portable electronic device 280 when it is placed inside water-resistant casing 100, so
that portable electronic device 280 does not move, shift, flip, or engage in any motion
that can potentially cause damage to portable electronic device 280. Because of the
tight fit of portable electronic device 280, a strap or fastening mechanism may not be
needed to hold portable electronic device 280 in place.

[0028] The dimensions of water-resistant casing 100 may be varied, configured
or adjusted depending on the portable electronic devices, applications, needs,
environments, etc. and offer various levels of the casing’s protective or other
characteristics, such as enclosing portable electronic device 280, providing impact
absorption, providing water-resistance, preserving the external appearance of portable
electronic device 280, providing structural strength to water-resistant casing 100,
maintaining operability, providing portability, etc. Each of the dimensions, i.e., length,
width and thickness, of water-resistant casing 100 may vary independently and
separately by about +/-5% to 20% or +/-5% to 50% (or even 70%), depending on the

circumstances, such as the level of protection required, types of the devices being

10
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protected, the intended operating environments, the cost/size/weight considerations,
etc.

[0029] Similarly, the ratios of the external dimensions of water-resistant casing
100 to the dimensions of portable electronic device 280 in those three aspects may be
applied to various casings for various types of portable electronic device 280. In various
embodiments, each of the external length, width and thickness ratios may vary
independently and separately in the range of about 5% to 20% or 5% to 50% or even
70% relative to the size of portable electronic device 280. The dimensions of water-
resistant casing 100 may be varied depending on the applications, such as the level of
protection needed, types of the devices being protected, the intended operating
environments, the cost/size/weight considerations, etc. In some embodiments, such as
the operation of portable electronic device 280 in deep water or sea, the dimensions in
length, width, or thickness of water-resistant casing 100 can be further increased to one
or several times more than those of portable electronic device 280. The dimensions of
water-resistant casing 100 may vary depending on different types of portable electronic
device 280, different levels of impact- or water-protection requirement, or other different
design requirements.

[0030] As to materials of water-resistant casing 100, different types of plastics,
rubber, silicone, metals, alloys, treated nylons, cloth, canvas, or leather, and
combination of two or more materials can be used for the various components and parts
illustrated above and below. For example, front cover 200, back cover 300, and/or

some of the components associated with can be formed by molding one or more of

11
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these materials. Impact-absorbing seal 210 may be formed by molding or shaping
silicone, rubber, etc. Water-resistant film 202 may use or include materials such as
thermoforming plastics, polyvinylchoride materials, polycarbonate, polyethylene
terephthalate (PET), poly methyl methacrylate acrylic (PMMA), adhesive tape, etc.
[0031] In some exemplary embodiments, the materials of water-resistant casing
100 or other protective casings, as will be described below, may also enable wireless
communication of portable electronic device 280. That is, signals of various wireless
communication methods, such as cellular communication, Wi-Fi, GPS, AM/FM radio
communications, Bluetooth, infrared, etc., may pass through water-resistant casing 100
without substantial degradation. In some other embodiments, the materials of the
water-resistant casing 100 and/or the protective casings can be, for example, metal or
alloy, so that some wireless signals may be shielded or filtered in order to reduce or
eliminate the impact of undesired noise or interferences to portable electronic device
280. Water-resistant casing 100 may also be made of rubber or plastic coated with a
metallic film for shielding or filtering purposes. In some embodiments, water-resistant
casing 100 may include a metal frame surrounding portion or all of the parameter of
front cover 200 and/or back cover 300. The metal frame can enhance the strength of
water-resistant casing 100 and can also be used as antennas for portable electronic
device 280, so that certain wireless signals, such as Wi-Fi signals can be enhanced to
compensate any degradation it may have when passing through water-resistant casing

100.

12
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[0032] Water-resistant casing 100 may be formed by injection molding
technologies, double injection technologies, insert injection technologies, etc. For
example, an injection molding process can form water-resistant casing 100 from
thermoplastic, thermosetting plastic, polycarbonate, or other materials including metals,
alloys, glasses, etc. In a typical injection molding process, material is fed into a heated
container, mixed, and forced into a mold space where it cools and hardens to the
configuration of the space. The injection molding process can be a one-step molding
process or a multiple-step molding process. Thus, in some embodiments, water-
resistant casing 100 may be formed as an integral part, i.e., one piece. In some other
embodiments, water-resistant casing 100 may be form as two or more separate pieces.
For example, front cover 200 may be separately formed from back cover 300 in a two-
step molding process. As another example, water-resistant casing 100 with one or
more impact-absorbing structures (206, 342, or both) may be formed by double injection
technologies. As a third example, water-resistant casing 100 with metallic parts, such
as metallic nuts, may be formed by insert injection technologies. Each of the elements
shown in FIG. 1 will now be discussed in detail corresponding to FIGs. 2 - 9.

[0033] FIG. 2 illustrates an exemplary, exploded view of front cover 200 of
water-resistant casing 100 as shown in FIG. 1. Front cover 200 includes water-resistant
film 202, which enables a user’s operation of a portable electronic device (e.g., portable
electronic device 280 as shown in FIG. 1) through water-resistant film 202; edge 204
surrounding water-resistant film 202, which provides structural strength; and one or

more impact-absorbing structure 206, which is detachably coupled to front cover 200

13
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externally and provides additional impact absorption. Front cover 200 may aiso include
impact-absorbing seal 210, which is coupled with the perimeter of water-resistant film
202 to provide water resistance and impact absorption. Front cover 200 also includes
resealable cap 240 for covering and water-sealing corresponding opening 350 of back
cover 300 as shown in FIG. 1. Resealable cap 240 has water seal 214 to provide water
resistance. Opening 350 of back cover 300 may enable, for example, at least one of a
charging of and wired communication with the portable device.

[0034] Furthermore, front cover 200 includes coupling mechanism 260 for
coupling front cover 200 to back cover 300. Front cover 200 may also include security
mechanism 216, which is capable of being coupled with an external lock (not shown in
FIG. 2) for securing portable electronic device 280. In addition, cap 218 is coupled with
one side of the outer edge 204 of front cover 200 for enabling a wired communication
between portable electronic device 280 and an external object. Cap 218, which may be
remoVabIe or resealable, includes sealing ring 220 to provide water resistance.
Furthermore, front cover 200 includes a sealing structure (not shown in FIG. 2), which
will be discussed corresponding to FIGs. 8A - 8B.

[0035] Referring to FIG. 2, front cover 200 comprises water-resistant film 202,
which enables a user’s operation of portable electronic device 280 (shown in FIG. 1)
through water-resistant film 202. In some exemplary embodiments, water-resistant film
202 can be made of thermoforming plastics, polyvinylchoride materials, polycarbonate,
poly methyl methacrylate acrylic (PMMA), polyester, adhesive tape, etc. Water-

resistant film 202 can be flexible but also can have an enhanced strength so that it can
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withstand a water pressure under a higher water standard. For example, water-
resistant film 202 may be capable of withstanding a condition that is specified in the
IPX7 standard, i.e., a water immersion for at least 30 minutes at a depth of at least 1
meter. Water-resistant film 202 may also be capable of withstanding a condition of a
higher IPX8 standard, i.e., a continual submersion in water under conditions which are
identified by the manufacturer.

[0036] Water-resistant film 202 can be a clear/transparent or substantially
clear/transparent water-resistant film so that a user can view the screen or a substantial
portion of the screen of portable electronic device 280. In addition, water-resistant film
202 can also enable a user’'s operation of the portable electronic device 280 when it is
enclosed in water-resistant casing 100. For example, some portable electronic devices
have capacitive-type touch sensors that are incorporated in the touch-point screens. A
user can operate these portable electronic devices by touching and/or moving on the
surface of the touch-point screen. Water-resistant film 202 can thus be a touch-
sensitive or transmissive film that enables the user to operate a touch-point screen of
portable electronic device 280 through water-resistant film 202. Therefore, operations
can be carried out without opening water-resistant casing 100. In other words, water-
resistant film 202 can enable portable electronic device 280 to be operated when it is
immersed under water or other liquids. One of ordinary skill in the art would appreciate
that water-resistant film 202 can also be other types of films that can enable operating

of portable electronic device 280, such as resistance-sensitive films.
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[0037] In some exemplary embodiments, water-resistant film 202 can also be
an anti-reflection film, an anti-glare film, an anti-fingerprint film, a monitor filtering film,
etc. For example, water-resistant film 202 may filter out the light reflected from the
smooth glass surface of the touch screen device as well as the radiation emitted from
portable electronic device 280. This may be used to protect the user privacy by
decreasing the viewing angle of the screen of portable electronic device 280. In
addition, water-resistant film 202 may also be able to dissipate static electrical charge
buildup. Water-resistant film 202 may also be polarized, colorized, or tinted, depending
on the application.

[0038] Moreover, portable electronic device 280, as shown in FIG. 1, may have
buttons or switches, such as the “home” button on an Apple iPad® device. Referring to
FIG. 2, in some exemplary embodiments, water-resistant film 202 may include a
corresponding convex or concave shape to enable convenient operation of portable
falectronic device 280. As an example, for an Apple iPad® device, water-resistant film
202 may include a concave circle 202A near the bottom edge for operating of the
“home” button. One of ordinary skill in the art would appreciate that concave circle
202A may be positioned anywhere on water-resistant film 202. In addition, water-
resistant film 202 may include any number of shapes, buttons, membranes, etc., which
can enable convenient operation of portable electronic device 280.

[0039] Referring to FIG. 2, water-resistant film 202 may be coupled to front
cover 200 by attaching mechanism 203. In some embodiments, attaching mechanism

203 can be an adhesive material that is water-resistant. For example, attaching

16



WO 2013/106474 PCT/US2013/020891

mechanism 203 may include an adhesive material that is water-proof up to 1 meter
below the water surface. In some embodiments, when the adhesive materials are used,
water-resistant film 202 may not be replaceable. That is, replacing water-resistant film
202 may cause damage to water-resistant film 202 and render it non-useable. Thus, in
these embodiments, water-resistant film 202 may be made of or combined with strength
enhancing, anti-scratch or anti-breaking material, so that damage to water-resistant film
202 can be reduced or eliminated. Water-resistant film 202 may thus have a longer life
time. In some other embodiments, attaching mechanism 203 may allow water-resistant
film 202 to be replaced if it is scratched or damaged. Water-resistant film 202 in these
embodiments may have a shorter life time but may be relatively inexpensive.

[0040] Referring to FIG. 2, front cover 200 comprises edge 204 surrounding
water-resistant film 202 for providing structural strength. Edge 204 can be made of
hard-rubber, soft-rubber, plastic, polymer, etc. Examples of the materials include
silicone, acrylonitrile butadiene styrene, polycarbonate, acrylonitrile butadiene styrene
(ABS), and thermoplastic polyurethane (TPU). Edge 204 can be rugged, patterned,
ribbed, or foamed for impact-absorption or impact-resistance. The length, width, and
thickness of edge 204 may vary and may be adjusted to reduce physical impact to
portable electronic device 280.

[0041] Referring to FIG. 2, front cover 200 can also comprise at least one
impact-absorbing structure 206 that is detachably coupled to front cover 200 externally
for providing additional impact absorption. Impact-absorbing structure 206 may include

one or more type of impact/shock-absorbing or impact/shock-reducing materials that
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can eliminate or reduce physical forces or stresses passed onto portable electronic
device 280 in an event of a physical impact or stress. For example, impact-absorbing
structure 206 can be made of elastic materials, plastics, soft rubber, hard rubber or any
combination thereof that are suitable for reducing stresses caused by physical impact.
Examples of the materials include silicone rubber, acrylonitrile butadiene styrene,
polycarbonate, and thermoplastic polyurethane (TPU).

[0042] Moreover, depending on the impact-absorbing requirement, the material
of impact-absorbing structure 206 may or may not be the same as the material of edge
204. For example, an elastic material may be used for impact-absorbing structure 206,
and a rugged hard-rubber material may be used for edge 204. In addition, the size of
impact-absorbing structure 206 may vary and may be adjusted to enhance the reduction
of physical impact. As an example, impact-absorbing structure 206 may be designed
such that portable electronic device 280 (shown in FIG. 1) can still function correctly
after water-resistant casing 100 is dropped multiple times from a height of 122 cm. In
addition, the drop may be in a manner that the corner, the edge or the face of water-
resistant casing 100 will be impacted first. Impact-absorbing structure 206, together
with other protective, impact-reducing/absorbing, or shock-absorbing structures of
water-resistant casing 100, can be designed to protect the portable electronic device
280 from being damaged.

[0043] In some exemplary embodiments, impact-absorbing structure 206 may
have rounded corners at the four ends of the structure. Compared with a straight right-

angled corner, a rounded corner may further reduce the stress caused by a physical
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impact in some circumstances. It is understood by those skilled in the art that different
shapes of impact-absorbing structure 206 may be used for different circumstances,
depending on the impact-absorbing requirements.

[0044] Referring to FIG. 2, in some exemplary embodiments, more than one
impact;absorbing structure 206 may be coupled to or incorporated in front cover 200.
For example, each of the four corners of front cover 200 can have an impact-absorbing
structure 206. One of ordinary skill in the art would appreciate that any number of
impact-absorbing structure 206 can be coupled to or incorporated in front cover 200 at
any location. Moreover, the same or similar material of impact-absorbing structure 206
can be incorporated anywhere in front cover 200. As an example, the entire edge 204,
which surrounds water-resistant film 202 of front cover 200, can include the material
that is same or similar to that of impact-absorbing strucfure 206. In addition, impact-
absorbing structure 206 may also be detachable so that it can be replaced with different
types having different materials, different shapes, difference colors, different
dimensions, etc. A detachable impact-absorbing structure 206 can enable
customization to meet different impact absorption requirements and/or different
appearance requirements.

[0045] In some exemplary embodiments, front cover 200 can include at least
one opening 207 that is incorporated in impact-absorbing structure 206 or edge 204.
For example, FIG. 2 illustrates that openings 207 is included in each impact-absorbing
structure 206 at the two corners of front cover 200. The two openings 207 can enable

water-resistant casing 100 (shown in FIG. 1) to be attached to other objects or a
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carrying person via a hanging or carrying mechanism, such as a rope, a belt, a string, a
hook, etc. In some exemplary embodiments, one or more openings 207 may be located
at a shorter edge of front cover 200, such as shown in FIG. 2. When one or more
openings 207 are located at the short edge, the hanging or carrying mechanism that is
attached to openings 207 enables a portrait (vertical) view of portable electronic device
280. In some other embodiments, one or more openings 207 may be located at a
longer edge of front cover 200 to enable a landscape (horizontal) view of portable
electronic device 280. One of ordinary skill in the art would appreciate that opening 207
can also be located anywhere on water-resistant casing 100. In addition, any number of
openings 207 may be included.

[0046] Referring to FIG. 2, in some exemplary embodiments, impact-absorbing
seal 210 is coupled with the perimeter of water-resistant film 202 to provide water-
resistance and impact-absorption. In some other embodiments, more than one seal
may be included. Impact-absorbing seal 210 can be made of a water-resistant rubber
or any other suitable materials (e.g., silicone rubber). Impact-absorbing seal 210 can
protect portable electronic device 280 by providing water/moisture-, chemical-, dust-,
snow-, mud-, oil- resistance when front cover 200 and back cover 300 are enclosed by
pressing at least part of impact-absorbing seal 210. Impact-absorbing seal 210 can
also prevent or minimize water, moisture, or air intrusion and can provide resistance to
the external water or air pressure. Impact-absorbing seal 210 may also provide another

layer of impact absorption or shock protection in addition to the other components, such
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as front cover 200, back cover 300, impact-absorbing structures 206, and, in some
cases, one or more latches.

[0047] Referring to FIG. 2, in some embodiments, front cover 200 can include
resealable cap 240 for covering and sealing corresponding opening 350 as shown in
FIG. 1. Resealable cap 240 and opening 350 will be discussed in detail corresponding
to FIG. 6. Resealable cap 240 may also include water seal 214 surrounding the
parameter of the resealable cap 240 to provide water resistance.

[0048] Referring to FIG. 2, front cover 200 can include security mechanism 216
associated with front cover 200 and back cover 300 (shown in FIG. 1). Security
mechanism 216 is capable of being coupled with an external lock for securing portable
electronic device 280 (shown in FIG. 1). Security mechanism 216 can be located at
anywhere on front cover 200. Referring to FIG. 2, as an example, security mechanism
216 is located at the center of a shorter edge of front cover 200. In some exemplary
embodiments, security mechanism 216 may include a lock hole at or near front cover
200. The lock hole can be used with, for example, a laptop lock or a Kensington® lock,
to secure water-resistant casing 100 (shown in FIG. 1). Security mechanism 216 can
also be used with other types of locks, such as combinational locks, etc.

[0049] Referring to FIG. 2, front cover 200 can include cap 218 that is coupled
with front cover 200 for enabling a wired communication between portable electronic
device 280 (shown in FIG. 1) and an external object. For example, cap 218 can enable
external communication with an ear phone connector of portable electronic device 280.

Front cover 200 can also include sealing ring 220 surrounding the parameter of cap 218
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for providing water-resistance. Front cover 200 also includes half-cylindrical portion 219
(the other half-cylindrical portion 327 is on a corresponding position of back cover 300,
as will be discussed corresponding to FIG. 3) for mounting of cap 218.

[0050] FIG. 3 illustrates an exemplary, exploded view of the inside of back cover
300 of water-resistant casing 100 as shown in FIG. 1. Back cover 300 is coupled to
front cover 200 (shown in FIG. 2). Back cover 300 can be made of a material that is
water-resistant, impact-absorbing, or both. Back cover 300 includes one or more
impact-absorbing structures 304, which is attached to inner surface 302 of back cover
300. Impact-absorbing structure 304 can also be incorporated into back cover 300.
Impact-absorbing structure 304 can be made of rubber and is configured to provide a
gap between a back surface of portable electronic device 280 (shown in FIG. 1) and
back cover 300. The sealing structure is coupled to the perimeter or edges of back
cover 300 and may provide a water-resistant seal. Back cover 300 also includes
latching mechanism 308, which is mounted on one or more outer edges of front cover
200 (not shown in FIG. 3) and back cover 300, or both. Latching mechanism 308
enables the enclosing of water-resistant casing 100 along its outer perimeter or edges.

[0051] Referring to FIG. 3, back cover 300 may further includes security
mechanism opening 316, and one or more shaped portions, such as 318, 325, 327,
328, 330, and 332. The one or more shaped portions correspond to at least one of a
lever, button, switch, and operating mechanism of portable electronic device 280
(shown in FIG. 1) and may enable an operation of portable electronic device 280

without opening water-resistant casing 100. One of ordinary skill in the art would
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appreciate that some or all of the shaped portions can also be attached to or
incorporated in front cover 200 as shown in FIG. 2.

[0052] Referring to FIG. 3, back cover 300 further comprises mounting point
340, which is coupled to or integrated in back cover 300. Mounting point 340 may
enable a mounting of a detachable handle, such as detachable handle 500 shown in
FIG. 1, to water-resistant casing 100. In addition, back cover 300 can further include at
least one impact-absorbing structure 342, which is coupled to back cover 300 for
providing additional impact-absorption.

[0053] Referring to FIG. 3, back cover 300 comprises a material that is at least
water-resistant or impact-absorbing. For example, back cover 300 can be made of
metal, metal alloys, hard-rubber, soft-rubber, plastic, polymer, etc. Examples of the
materials include silicone rubber; acrylonitrile butadiene styrene, polycarbonate, and
thermoplastic polyurethane (TPU). Back cover 300 can be rugged, patterned, ribbed, or
foamed for impact-absorption or impact-resistance. The thickness of back cover 300
may vary and may be adjusted to reduce or minimize physical impact to portable
electronic device 280. The thickness of back cover 300 may either be greater or
smaller than front cover 200. Back cover 300 may also include rubber rib or rubber rib
mesh (not shown in FIG. 3) to enhance its strength.

[0054] Furthermore, back cover 300 can enable heat dissipation of enclosed
portable electronic device 280 (shown in FIG. 1), with or without requiring additional
venting openings of water-resistant casing 100. For example, back cover 300 can be

made of thermal conductivity materials such as aluminum alloys, copper, silver, gold,
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liquid metal, etc. Back cover 300 may also include small arrays of comb-like or fin-like
protrusions to increase the heat dissipation capacity. Back cover 300 may also be
made with multiple layers of thermal conductivity materials with liquid or gas fillings
between the layers. In some embodiments, additional venting may be required and
thus back cover 300 may need to include resealable openings that allow heat
dissipation through air venting.

[0055] Referring to FIG. 3, back cover 300 comprises one or more impact-
absorbing structures 304. In some exemplary embodiments, impact-absorbing structure
304 is detachable from back cover 300. In some other exemplary embodiments,
impact-absorbing structure 304 may be incorporated in back cover 300. Impact-
absorbing structure 304 can be any shape and can be positioned anywhere at the
inside of back cover 300. For example, referring to FIG. 3, four pieces of obround-
shaped impact-absorbing structure 304 are included in back cover 300 and positioned
parallel to the four edges of back cover 300.

[0056] Impact-absorbing structure 304 can have one integrated body made of
hard-rubber, soft-rubber, plastic, polymer, etc. Impact-absorbing structure 304 may
provide cushioning or additional protection to portable electronic device 280 by further
absorbing physical impact and/or stress. Moreover, impact-absorbing structure 304 can
also provide a gap between the back surface of portable electronic device 280 and back
cover 300. Thus, impact-absorbing structure 304 enables devices having different
thicknesses, such as iPad®, iPad2®, and the new Ipad®, to fit into water-resistant

casing 100.
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[0057] Impact-absorbing structure 304 may include two bodies, i.e., a top body
and a bottom body. The two bodies may be made of different materials. As an
example, the top body may be made of soft-rubber or plastic for providing cushioning of
portable electronic device 280. The bottom body may be made of hard-rubber, hard-
plastic, or other rigid materials and may be made of the same material as back cover
300. The top and bottom bodies may also include a protrusion and a groove,
respectively, to enable the coupling of the bodies. The top and bottom bodies may
further include features to enhance the coupling of the two bodies, such as including
additional protrusions and/or grooves so that the friction between two bodies may be
increased.

[0058] Impact-absorbing structure 304 can also be made of materials that
dissipate heat from portable electronic device 280. For example, heat dissipation
rubber or paste can be used. In some embodiments, a portion of Impact-absorbing
structure 304 can be coated or combined with heat conducting metals. Thus, impact-
absorbing structure 304 may provide heat dissipation from portable electronic device
280 to back cover 300.

[0059] Referring to FIG. 3, back cover 300 also comprises a latching
mechanism 308, which is mounted on one or more outer edges of front cover 200
(shown in FIG. 1), back cover 300, or both. Latching mechanism 308 may enable the
enclosing of water-resistant casing 100 along its outer perimeter or edges. Latching
mechanism 308 comprises static body 309, rotating body 310, which is coupled to static

body 309 by hook 312, and screw 314. A corresponding latching mechanism, such as a
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protrusion or a tab, can be included in front cover 200 for operating with latch
mechanism 308. In some exemplary embodiments, in order to open up water-resistant
casing 100 and release latching mechanism 308, rotating body 310 of latching
mechanism 308 can be turned relatively to static body 309 so that hook 312 is released
from the protrusion or tab. One of ordinary skill in the art would appreciate that latching
mechanism 308 may also be operated by pulling, pushing, rotating, touching, etc, of
rotating body 310, which would allow opening or closing of the casing.

[0060] In some exemplary embodiments, referring to FIG. 3, back cover 300
may include six instances of latching mechanism 308 for enabling and/or enhancing the
water-resistance of water-resistant casing 100. As an example, referring to FIG. 3, the
six instances of latching mechanism 308 may be distributed such that two instances are
positioned at the top edge, two are at the left edge and two are at the right edge. Such
distribution of the instances of latching mechanism 308 may allow uniform sealing of
water-resistant casing 100 by applying the same or substantially the same amount of
force on each of the edges. One of ordinary skill in the art would appreciate that any
number of instances of latching mechanism 308 can be included. In addition, multiple
instances of latching mechanism 308 may be distributed in any desirable manner.

[0061] Referring to FIG. 3, back cover 300 includes one or more protrusions
313, for operating portable electronic device 280 (shown in FIG. 1). Protrusions 313, for
example, may correspond to a volume button of an Apple iPad® series device.
Protrusions 313 can be mounted on or integrated in a portion of back cover 300 that is

made of a soft material, such as rubber or plastic. Accordingly, a pressing of the soft
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material can result a passing of the force onto protrusions 313 and in turn a passing of
the force onto the buttons of portable electronic device 280. Thus, protrusions 313
enable a user to operate the buttons of portable electronic device 280 without having to
open water-resistant casing 100. In some embodiments, protrusions 313 may include a
detachable cap 330, which will be described below. One of ordinary skill in the art
would appreciate that the protrusion 313 can have any shape and be located anywhere
on back cover 300.

[0062] Referring to FIG. 3, back cover 300 may further include security
mechanism opening 316. Security mechanism opening 316 may correspond to security
mechanism 216 shown in FIG. 2. In some exemplary embodiments, security
mechanism opening 316 enables the enclosed portable electronic device 280 to be
attached to a security mechanism, such as a Kensington® portable computer lock. In
particular, security mechanism opening 316 may permit a locking connector/cable/key
to pass through it and be attached to portable electronic device 280. Thus, portable
electronic device 280 may be secured from unauthorized removal. In some exemplary
embodiments, security mechanism opening 316 can be located at the external side of
the water sealing structure of water-resistant casing 100, such as the sealing structure.
Accordingly, security mechanism opening 316 does not reduce or compromise the
water resistance of water-resistant casing 100. One of ordinary skill in the art would
appreciate that security mechanism opening 316 may also be located anywhere on

back cover 300.
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[0063] Referring to FIG. 3, back cover 300 further comprises a number of
shaped portions, such as 318, 325, 327, 328, 330, and 332, which correspond to at
least one of a lever, button, switch, and operating mechanism of portable electronic
device 280. The shaped portions may enable an operation of portable electronic device
280 without opening water-resistant casing 100. One of ordinary skill in the art would
appreciate that some or all of the shaped portions may also be attached to or
incorporated in front cover 200 as shown in FIG. 2. Each of the shaped portions will be
discussed in detail below.

[0064] Referrihg to FIG. 3, as an example, back cover 300 includes square
portion 318 with a circular-shaped opening to enable the operation of a camera
attached to portable electronic device 280. The circular-shaped opening may be
covered by water-resistant film 320, which can be a transparent or substantially
transparent film. The square portion 318 may be positioned at any part of back cover
300 or other part of water-resistant casing 100, corresponding to the camera’s position
on portable electronic device 280.

[0065] FIG. 3 also illustrates, for example, that back cover 300 includes circular
portion 325 with an opening to enable the operation of a microphone attached to
portable electronic device 280. The opening may be covered by water-resistant film
324, which may be a film that enables the microphone to collect sound from external of
water-resistant casing 100. Circular portion 325 may be positioned at any part of back
cover 300 or other part of water-resistant casing 100, corresponding to the

microphone’s position on portable electronic device 280.
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[0066] Referring to FIG. 3, for example, back cover 300 also includes half-
cylindrical portion 327 (the other half-cylindrical portion 219 is at a corresponding
position of front cover 200, as shown in FIG. 2) to fit cap 218 as shown in FIG. 2. As
discussed corresponding to FIG. 2, cap 218 can be used for enabling a wired
communication between portable electronic device 280 and an external object. For
example, cap 218 can enable external communication with an ear phone connector of
portable electronic device 280.

[0067] The shaped portions, such as 318, 325, 327, 328, 330, and 332, may be
covered with a film. For example, water-resistant film 320 covers square portion 318,
and water-resistant film 324 covers circular portion 325. The films covering the shaped
portions may be made of thermoforming plastics, polyvinylchoride materials,
polycarbonate, Poly Methyl Methacrylate Acrylic (PMMA), Polytetrafluoroethylene
(PTFE) porous material, polyester, adhesive tape, etc. The films covering the shaped
portion may protect the shaped portions from water damage or intrusion, but do not
substantially reduce or impact the functionality of the covered lever, button, switch, and
operating mechanism of portable electronic device 280.

[0068] FIG. 3 also illustrates that back cover 300 includes resealable cap 328
and detachable cap 330 to enable the operation of a first and a second button attached
to portable electronic device 280, respectively. For example, the first button may be a
power button and the second button may be a volume button. Thus, resealable cap 328
and detachable 330 enable the operation of the power button and the volume button

respectively without opening water-resistant casing 100. Two caps 328 and 330 may
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also be located at any part of back cover 300 or other part of water-resistant casing 100,
corresponding to the buttons’ positions on portable electronic device 280.

[0069] Moreover, one of ordinary skill in the art can also appreciate that water-
resistant casing 100 can have any number of resealable caps corresponding to the
underneath operating mechanisms of portable electronic device 280. In addition, back
cover 300 may include convex molding areas, instead of resealable caps, to enable
operation of the push buttons, keys, switches, sliding controls, knobs or other control
mechanisms. For example, the convex molding areas can be included for operating the
on/off button, the sleep/wake button, the silent/screen-rotation lock, and the volume
up/down controls of an Apple iPad® series device.

[0070] Referring to FIG. 3, as an example, back cover 300 also includes
trapezoid portion 332 with at least one narrow opening to enable the operation of a
speaker attached to portable electronic device 280. The openings may be covered by
water-resistant film 336, which may be a film that enables the speaker to provide sound
to the external of water-resistant casing 100. Trapezoid portion 332 may be located at
any part of back cover 300 or other part of water-resistant casing 100, corresponding to
the speaker’s position on portable electronic device 280.

[0071] One of ordinary skill in the art would appreciate that the shaped portions
described above, i.e., 318, 325, 327, 328, 330, and 332, are for illustration purpose.
Water-resistant casing 100 may comprise any number of shaped portions
corresponding to the levers, buttons, switches, and any other operating mechanisms of

portable electronic device 280.
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[0072] Referring to FIG. 3, back cerr 300 may further include mounting point
340 on back cover 300 to enable mounting of a carrying mechanism, such as
detachable handle 500 (shown in FIG. 1), a tripod, a rope, a belt, a clamp, a quick-
release latch, and a magnetic mounting piece. Mounting point 340 can be, for example,
a screw hole, as shown in FIG. 3, to enable attaching of a hand-screw of detachable
handle 500. Mounting point 340 can also be a screw hole having threads compatible
with a standard camera tripod using 1/4-20 UNC threads. Mounting point 340 can also
be a magnetic securing mechanism, which enables detachable handle 500 to be
magnetically attached to back cover 300. For example, mounting point 340 can include
at least one of a permanent magnet and a ferromagnetic material. The magnets may
be composed of NdFeB, NIB, or Neo. Detachable handle 500 will be discussed in detalil
corresponding to FIG. 5A.

[0073] Referring to FIG. 3, in some exemplary embodiments, mounting point
340 is located in the center of back cover 300. Mounting point 340 can also be located
anywhere on back cover 300 or front cover 200 as desired. There may be one or more
mounting points that are similar to or different from mounting point 340 and are placed
on back cover 300, so that the carrying or supporting of water-resistant casing 100 can
be at different locations for operability, weight balance, appearance, etc. In some
embodiments, mo_unting’ point 340 may be an attaching or anchoring point for attaching
a rope, a belt, or other soft carrying mechanisms. One or more mounting points may be
positioned, for example, at the half distance along the longitudinal direction of back

cover 300 such that water-resistant casing 100 may stay closely to the carrier when
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water-resistant casing 100 is carried on a rope, a belt, or another soft carrying
mechanism. As another example, one or more mounting points 340 can also be
positioned such that water-resistant casing 100 can be supported by the body of the
user to allow single-handed operation of portable electronic device 280 (shown in FIG.
1).

[0074] Referring to FIG. 3, back cover 300 can include at least one impact-
absorbing structure 342 coupled to back cover 300 for providing additional impact
absorption. Impact-absorbing structure 342 can be the same or similar to impact-
absorbing structure 206 described corresponding to FIG. 2. Impact-absorbing structure
342 may include one or more types of impact/shock-absorbing or impact/shock-
reducing materials that can eliminate or reduce forces passed onto portable electronic
device 280 in an event of a physical impact. Impact-absorbing structure 342 can be
coupled to the external of back cover 300 and be detachable from it. Therefore, when
portable electronic device 280 is used in an environment that has less risk of impact,
impact-absorbing structure 342 can be removed and thus the weight of water-resistant
casing 100 can be reduced.

[0075] Referring to FIG. 3, back cover 300 includes opening 350, which may
enable portable electronic device 280 (shown in FIG.1) to communicate with an external
object. For example, opening 350 may allow an Apple iPad® series device to be
charged or connected to a computer for data communication. Opening 350 is covered
with resealable cap 240 discussed above corresponding to FIG. 2. Thus, opening 350

can be water-sealed. Resealable cap 240 and opening 350 are also shown in FIG. 6.
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[0076] Back cover 300 may also include attachment mechanism 360, such as
one or more recesses, slots, or holes, which hingedly, rotatably, movablely, or latchably
couples front cover 200 to back cover 300, as shown in FIG. 1. Attachment mechanism
360 may have more than one instances and can be located, for example, at the bottom
of back cover 300. Attachment mechanism 360 will be discussed in detail
corresponding to FIG. 7.

[0077] Referring to FIG. 3, back cover 300 further comprises an anti-theft
mechanism (not shown in FIG. 3) coupled to at least one of front cover 200 and back
cover 300; air chamber 660 that is incorporated into at least one of front cover 200 and
back cover 300. Air chamber 660 is configured to control water or air intake to adjust
the floatability of water-resistant casing 100. Back cover 300 further comprises a
sealing structure, which is coupled to the perimeter or edges of back cover 300 to
provide a water-resistant seal.

[0078] In addition to security mechanisms 216 as shown in FIG. 2 and 316 as
shown in FIG. 3, back cover 300 and front cover 200 can also include an anti-theft
mechanism, which may provide a second degree of protection against unauthorized
opening of the casing. The anti-theft mechanism may include, for example, a fish-hook
type structure. In some embodiments, the anti-theft mechanism may have a body that
has a fish-hook or curved end. The fish-hook bodies may be coupled to or integrated in
the inside of front cover 200 and back cover 300. When water-resistant casing 100 is
enclosed, the curved ends of the anti-theft bodies on front cover 200 and back cover

300 connect and form a mutually re-enforceable structure such that an attempt to
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separate front cover 200 and back cover 300 by brutal force would result in a reverse
force to tighten front cover 200 and back cover 300 even more. It is understood by
those skilled in thg art that similar or substantially similar anti-theft structures may also
be implemented. Air chamber 660 and the sealing structure will be described in detail
corresponding to FIGs. 8A and 8B, respectively.

[0079] FIG. 4 illustrates an exemplary, exploded view of the outer surface of
back cover 300 (shown as 400). In some embodiments, back cover 300 comprises
outer surface 402, and one or more outer rotating bodies 408 that are coupled to
latching mechanism 308 as shown in FIG. 3. Back cover 300 may also comprise one or
more concaVe areas 412 that is incorporated in back cover 300 for operating outer
rotating body 408, and a plurality of shaped portions, such as 418, 425, 427, 428, 430,
and 432, corresponding to at least one of a lever, button, switch, and operating
mechanism of portable electronic device 280 for enabling an operation of portable
electronic device 280 without opening water-resistant casing 100. Back cover 300
further comprises at least one impact-absorbing structure 342.

[0080] Referring to FIG. 4, outer surface 402 may include a material that is the
same or similar to the inside of back cover 300, i.e., a material that is water-resistant
and/or impact-absorbing. For example, the material can be hard-rubber, soft-rubber,
plastic, polymer, etc. Examples of the materials include silicone rubber, acrylonitrile
butadiene styrene (ABS), polycarbonate, \and thermoplastic polyurethane (TPU). Outer
surface 402 can be rugged, patterned, ribbed, or foamed for impact absorption or

resistance. The materials of outer surface 402 can also be different from the inside of

34



WO 2013/106474 PCT/US2013/020891

back cover 300. For example, outer surface 402 can include a coating layer that is
resistant to wear and tear. In addition, the materials of outer surface 402 can be any
materials described correspond to FIG. 1.

[0081] The outside of back cover 300 also comprises at least one outer rotating
body 408, which is coupled to latching mechanism 308 as shown in FIG. 3. Outer
rotating body 408 can be made of rubber, such as hard-rubber, plastic, metal or other
suitable materials. Outer rotating body 408 can be hingedly, rotatably, movably,
permanently, detachably, or latchably coupled to latching mechanism 308. For
example, outer rotating body 408 can be pivotally coupled at one end of latching
mechanism 308. In some exemplary embodiments, outer rotating body 408 can be
rotated away from water-resistant casing 100 for opening or releasing latching
mechanism 308, as shown in FIG. 4. One of ordinary skill in the art can appreciate that
outer rotating body 408 can also be rotated in any other direction for opening or closing
latching mechanism 308. It is also appreciated by those having ordinary skill in the art
that latching mechanism 308 may be operated by pulling, pushing, rotating, touching,
etc, that would allow the opening or closing of the casing.

[0082] Referring to FIG. 4, in sorhe exémplary embodiments, concaved area
412 that is incorporated in the outside of back cover 300 is associated with latching
mechanism 308 (shown in FIG. 3), for housing and operating outer rotating body 408.
Thus, outer rotating body 408 may be kept below or at outer surface 402. In some

exemplary embodiments, concaved area 412 can also include semi-sphere shaped

35



WO 2013/106474 PCT/US2013/020891

indentation 413 that is located adjacent to outer rotating body 408, for providing easy
operating of outer rotating body 408.

[0083] Referring to FIG. 4, in some exemplary embodiments, the outer surface
of back cover 300 may also comprise security mechanism opening 416, corresponding
to security mechanism opening 316 as shown in FIG. 3. In addition, a number of
shaped portions or caps, such as 418, 425, 427 428, 430, and 432, correspond to the
outsides of their counterparts, i.e., 318, 325, 327, 328, 330, and 332, respectively. The
description of security mechanism opening 416 and shaped portions or caps 418, 425,
427 428, 430, and 432 are the same as or similar to those described corresponding to
FIG. 3, and thus will be not be repeated. In some embodiments, the shaped portions or
caps may be detachable or removable, so that the user can select for a favorable color
or a favorable material. For example, cap 430 may include different materials that have
different degrees of softness or flexibility. Cap 430 may be detachable or depressible,
so that a user may operate the underneath button such as a volume control button. A
softer or more flexible cap 430 can decrease the sensitivity of the volume control button
and therefore can prevent an undesired operation. On the other hand, a less soft or
less flexible cap 430 may increase the sensitivity of the volume control button and may
be desirable so that a user may adjust the volume easily and frequently. In addition,
cap 430 may also have different colors that a user can choose from.

[0084] Referring to FIG. 4, in some exemplary embodiments, the outer surface
of back cover 300 also comprises at least one impact-absorbing structure 342. Impact-

absorbing structure 342 corresponds to that shown in FIG. 3. Moreover, in some
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exemplary embodiments, Impact-absorbing structure 342 can include opening 207,
which enables water resistant casing 100 (shown in FIG. 1) to be attached to an
external object via a carrying mechanism, such as a rope, a belt, a string, a hook, etc.

[0085] Referring to FIG. 4, in some exemplary embodiments, detachable handie
500 may be mounted to outer surface 402. Detachable handle 500 can be mounted in
the center of outer surface 402 or any other desired location. In some exemplary
embodiments, when detachable handle 500 is separated from outer surface 402 and
wéter-resistant casing 100 (shown in FIG. 1) is placed underwater, water-resistant
casing 100 with the enclosed portable electronic device 280 (shown in FIG. 1) may be
subject to an upward buoyant force as a result of the material and/or structure of water-
resistant casing 100. Thus, if a user accidently drops water-resistant casing 100 into
the water, water-resistant casing 100 would be floating and may be easily retrieved.
The floating may be obtained by, for example, forming a layer of hollow structure inside
back cover 300, or by including foam materials, such as styrofoam, inside back cover
300.

[0086] In some oth_er applications, however, it may be desirable to prevent
water-resistant casing 100 with the enclosed portable electronic device 280 from
floating to the water surface, when water-resistant casing 100 is placed underwater.
For example, in one application, a diver may need to operate portable electronic device
280 at a certain depth underneath a sea level. In these applications, detachable handle
500 can be attached to water-resistant casing 100 and be used as a weight to keep

water-resistant casing 100 immersed underwater. It is appreciated by those having
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ordinary skill in the art that detachable handle 500 can have different weights for
different floating requirements. The details of detachable handle 500 will be discussed
corresponding to FIG. 5A.

[0087] FIG. 5A illusirates an exemplary, exploded view of detachable handle
500 as shown in FIG. 4. Detachable handle 500 comprises handling body 502,
mounting body 504 that is coupled to handling body 502, and mounting mechanisms
506 and 508 for mounting detachable handle 500 to water-resistant casing 100 (shown
in FIG. 1). In some exemplary embodiments, handling body 502 can be of a semi-circle
shape as shown in FIG. 5A, a trapezoidal shaped (not shown), or any other shape that
is desired. Mounting body 504 can be coupled to or incorporated with handling body
502 at, for example, the two ends of handling body 502. Mounting body 504 may have,
for example, an outward obround-shape for attaching of detachable handle 500.

[0088] FIG. 5B illustrates an exemplary view of an exemplary detachable
handle 500 attached to water-resistant casing 100 as shown in FIG. 1. Mounting
mechanism 506 enables the mounting of detachable handle 500 to water-resistant
casing 100. In some exemplary embodiments, mounting mechanism 506 may be a
hand-operateable screw. For example, by fastening hand-operateable screw 506 using
screw cap 508, mounting body 504 can be attached to outer surface 402 through
mounting point 340 as shown in FIG. 3. The attachment enables manipulation of water-
resistant casing 100 through detachable handle 500. Mounting point 340 of back cover
300, as described corresponding to FIG. 3, can be a screw hole having thread that is

compatible with a standard camera tripod using 1/4-20 UNC threads. Thus, a tripod or
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any other handling or supporting structures that has a tripod-compatible screw can be
connected or coupled to water-resistant casing 100.

[0089] In some exemplary embodiments, the mounting of detachable handle
500 may use a magnetic mounting mechanism. For example, outer surface 402, at
mounting point 340 of back cover 300, may include at least one of a permanent magnet
and a ferromagnetic material. The magnets may be composed of NdFeB, NIB, or Neo.
Mounting body 504 may also include magnets or otherwise made to have magnetic
properties so it can be magnetically coupled to outer surface 402 in a substantially
secure manner, such as without detachment by gravity, by vibration, or by the force of a
user's operation of portable electronic device 280 (shown in FIG. 1) enclosed in water-
resistant casing 100. The strength of the magnetic field of outer surface 402 or
mounting body 504, however, may be controlled so that it does not affect or
substantially affect the operation of portable electronic device 280. In addition,
magnetic shielding materials may be included in outer surface 402 to prevent the
magnetic field from interfering with the electronic device. For example, a layer of sheet
metal, metal screen, or metal foam may be included in outer surface 402. A layer of
metallic ink or similar material may also be coated inside outer surface 402 to provide
the shielding. Further, one of ordinary skill in the art would appreciate that detachable
handle 500 may be mounted to water-resistant casing 100 by any type of mounting
mechanism that is desired.

[0090] FIG. 5B also illustrates an exemplary view of detachable handle 500 that

is attached to water-resistant casing 100, for supporting water-resistant casing 100 to
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be in a standing position. In some exemplary embodiments, the size, shape and
attachment orientation of detachable handle 500 may be selected such that it may serve
as a stand when portable electronic device 280 (shown in FIG. 1) is used in a portrait
(vertical) orientation. In some exemplary embodiments, detachable handle 500 can
support water-resistant casing 100 in a landscape (horizontal) orientation. For exampile,
referring to FIG. 5B, with detachable handle 500 attached, water-resistant casing 100
enclosing an Apple iPad® device may be placed horizontally on a surface. This may be
desired during, for example, a presentation or a photo slideshow.

[0091] FIG. 6 illustrates an exemplary, perspective view of resealable cap 240
as shown in FIG. 2. Resealable cap 240 includes cover 242, protrusion 244 and water-
resistant seal 246. Cover 242 and protrusion 244 may or may not be made of water-
resistant and impact-absorbing material that is the same as or similar to that of front
cover 200. For example, cover 242 and protrusion 244 may be made of hard rubber or
plastic material. Alternatively, cover 242 and protrusion 244 may be made of
acrylonitrile butadiene styrene (ABS), metal, alloy, or any other suitable materials.
Cover 242 can have a curved shape that matches opening 350 of back cover 300.
Therefore, cover 242, when closed, snugly covers opening 350 to prevent the water
from entering water-resistant casing 100 (shown in FIG. 1). Protrusion 244 may have
an obround shape that matches the shape of port opening 248. Port opening 248
enables portable electronic device 280 to communicate with an external object through,

for example, cable 250. When cable 250 is disconnected and cover 240 is closed,
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protrusion 244 fits snugly into port opening 248 and thus forms a water-resistant
structure.

[0092] The water-resistant structure formed by resealable cap 240 may also be
enhanced by water-resistant seal 246. Water-resistant seal 246 may be made of soft-
rubber (e.g., silicone rubber) or plastic. As an example, water-resistant seal 246 may
have the same or slightly different shape and size as protrusion 244. Thus, water-
resistant seal 246 can be snugly coupled to protrusion 244 for providing sealing of port
opening 248 when cover 240 is closed. For enhancing the coupling between protrusion
244 and water-resistant seal 246, additional features, such as flanges and grooves, can
be included in protrusion 244 and water-resistant seal 246. One of ordinary skill in the
art would appreciate that any other water-resistant structures may also be used for
water-sealing of opening 350.

[0093] FIG. 7A illustrates an exemplary, perspective view of coupling
mechanism 260 of front cover 200 as shown in FIG. 1. FIG. 7B illustrates an
exemplary, perspective view of the corresponding coupling mechanism 360 of back
cover 300 as shown in FIG. 1. Coupling mechanism 260 may be, for example, one or
more protrusions or tabs. The corresponding coupling mechanism 360 may be, for
example, one or more recesses, slots, or holes. Coupling mechanisms 260 and 360
may hingedly, rotatably, movably, permanently, detachably, or latchably couple front
cover 200 to back cover 300. As an example, FIG. 7A shows two instances of
protrusion 260 having a rectangular shape and FIG. 7B shows two instances of recess

360 for housing protrusion 260. In this example, when front cover 200 and back cover
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300 are coupled to each other, protrusions 260 are housed inside recesses 360,
forming a connection that secures front cover 200 and back cover 300 together. One of
ordinary skill in the art would appreciate that coupling mechanisms 260 and 360 may
have other shapes and may include any number of instances. Coupling mechanisms
260 and 360 may also be located at any other edge of the front cover 200 and back
cover 300.

[0094] FIG. 7A also illustrates an exemplary, perspective view of air chamber
640 in front cover 200. Air chamber 640 is configured to control water or air intake to
adjust the floatability of water-resistant casing 100 as shown in FIG. 1. FIG. 7B
illustrates an exemplary, perspective view of corresponding air chamber 660 in back
cover 300. Referring to FIG. 7A, in some exemplary embodiments, air chamber 640 is
formed at both sides of resealable cap 240 of front cover 200. As an example, front
cover 200 may include a water-sealing structure that has inner water-barrier 802, outer
water-barrier 804 and seal strip 806 that is disposed between inner water-barrier 802
and outer water-barrier 804. Correspondingly, back cover 300 may include water-
sealing rim 808. The water-sealing structure will be also discussed corresponding to
FIGs. 8A - 8B.

[0095] The water-sealing structures of front cover 200 and back cover 300 can
prevent water from entering the inside of water-resistant casing 100 (shown in FIG. 1) to
cause damage of portable electronic device 280. Air chamber 640 is disposed between
outer water-barrier 804 and the edges of front cover 200. Air chamber 660 is disposed

between water-sealing rim 808 and the edges of back cover 300. Air chamber 660 is
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for controlling water-intake when water-resistant casing 100 is immersed underwater or
air-intake when water-resistant casing 100 is removed from the water surface. For
example, when water-resistant casing 100 is immersed underwater, air chambers 660
will be filled with water through venting opening 662 at back cover 300. Therefore, air
will not be trapped inside water-resistant casing 100. But because of the double water-
barrier water-sealing structure, water will not be able to enter the chamber where
portable electronic device 280 is located. Conversely, when water-resistant casing 100
- is lifted from the water surface, the water in air chambers 660 will be drained quickly
through venting opening 662, so that water will not be trapped inside water-resistant
casing 100. Thus, potential damage to portable electronic device 280 can be avoided
when water-resistant casing 100 is opened.

[0096] FIG. 8A illustrates an exemplary, perspective view of the water-sealing
structure of front cover 200. Referring to FIG. 8A, in some embodiments, the water-
sealing structure includes inner water-barrier 802, outer water-barrier 804 and seal strip
806 that is disposed between inner water-barrier 802 and outer water-barrier 804. The
water-sealing structure separates front cover 200 into device chamber 810 and one or
more air chambers 660. Referring to FIG. 8A, in some embodiments, air chambers 660
are located near both the top and bottom edges of front cover 200. Air chambers 660
may use venting openings, such as venting opening 662 (shown in FIG. 7B), that are
located at back cover 300 for water intake or air-intake. Air chambers 660 may also use
security mechanism opening 316 of back cover 300 (shown in FIG. 3) for water intake

or air-intake. One of ordinary skill in the art would appreciate that any number of air
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chambers 660 and any number of venting openings can be located at any position of
water-resistant casing 100. |

[0097] FIG. 8B illustrates an exemplary, cross-sectional view of the water-
sealing structure of front cover 200 and water-sealing rim 808 of back cover 300. FIG.
8C illustrates an exemplary, enlarged cross-sectional view of the water-sealing structure
as shown in FIG. 8B. Referring to FIGs. 8B and 8C, when front cover 200 and back
cover 300 enclose portable electronic device 280, water-sealing rim 808 fits snugly into
the space formed between inner water-barrier 802 and outer water-barrier 804 and is in
close contact with seal strip 806, forming a water-sealing coupling that protects portable
electronic device 280 from water intrusion or damage.

[0098] In some exemplary embodiments, the water-sealing coupling, formed by
the water-sealing structure of front cover 200 and water-sealing rim 808 of back cover
300, can protect portable electronic device 280 from an increased water pressure when
the depth of water immersion increases. The water-sealing coupling may surround the
perimeter or edges of portable electronic device 280. In some exemplary embodiments,
water-resistant casing 100 may conform to the IPX7, IPX8, or higher waterproof
standards (International IRC 60529). Water-resistant casing 100 conforming to the
IPX7 standard protects the enclosed portable electronic device 280 against water
immersion for at least 30 minutes at a depth of at least 1 meter. Water-resistant casing
100 conforming to a higher IPX8 standard protects against water submersion and

water-resistant casing 100 is suitable for continual submersion in water under conditions
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which are identified by the manufacturer. As an example, in some embodiments, water-
resistant casing 100 may withstand an immersion of 1 meter under water for 1 hour.

[0099] In some other embodiments, a water-resistant casing for an electronic
tablet is also provided. The water-resistant casing includes a front cover and a back
cover. The front cover includes a water-resistant shield that enables a user’s operation
of the electronic tablet through the water-resistant shield, and a water-resistant seal that
is coupled with a perimeter or edges of the water-resistant shield to provide water
resistance and impact absorption. The front cover may also include two or more water-
barriers and one or more seal strips that are disposed between the water-barriers. The
back cover is coupled to the front cover and includes a material that is water-resistant,
impact-absorbing, or both. The back cover also includes one or more rims that are
coupled to a perimeter or edges of the back cover. The one or more rims are capable
of contacting with the one or more seal strips to provide water-resistance.

[00100] The water-resistant casing further includes one or more air chambers
that are incorporated into the front cover, the back cover, or both. The air chambers are
for controlling of air release or water intake when the water-resistant casing is
underwater and the controlling of air intake or water release when the water-resistant
casing is taken out of water. The water-resistant casing includes a plurality of rotatable
latches that are mounted on one or more outer edges of the front cover, the back cover,
or both, for enclosing the water-resistant casing along at least a portion of the outer
perimeter of the water-resistant casing. The water-resistant casing also includes one or

more impact-absorbing structures that are detachably coupled externally to the front
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cover, the back cover, or both. The impact-absorbing structures are for providing
additional impact absorption.

[00101] The water-resistant casing for an electronic tablet may further include
one or more impact-absorbing structures that are attached to, or incorporated into, one
or more inside of the back cover. The one or more impact-absorbing structures
comprise rubber and are configured to provide a gap between a back surface of the
electronic tablet and the back cover.

[00102] In some other embodiments, a protective casing for an electronic tablet
is also provided. The protective casing includes a front cover, and a back cover that is
coupled to the front cover. The front cover includes a fiexible impact-resistant shield
that enables a user’s operation of the electronic tablet through the flexible impact-
resistant shield. The flexible impact-resistant shield is also water-resistant. The front
cover also includes an impact-absorbing seal that is coupled with the perimeter of the
flexible impact-resistant shield to provide water resistance and impact absorption. The
back cover includes a heat-dissipating material that is water-resistant, impact-
absorbing, or both. The protective casing also includes a sealing structure that is
coupled to the perimeter or edges of the front cover, the back cover, or both, to provide
a water-resistant seal.

[00103] The protective casing for the electronic tablet further includes one or
more cushions that are snugly attached to protrusions that are coupled to an inside of
incorporated into the back cover. The one or more cushions include plastic or rubber

and are used for adjusting a gap between a back surface of the electronic tablet and the
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back cover. The protective casing includes a plurality of rotatable latches that are
mounted on one or more outer edges of the front cover, the back cover, or both, for
enclosing the protective casing along at least a portion of the outer perimeter of the
protective casing. The protective casing includes one or more mounting point that is
coupled to or integrated in the back cover to enable a mounting of a detachable handle
for the protective casing, or an attachment of a soft carrying mechanism to enable a
single-handed operation of the electronic tablet, or both. The protective casing also
includes one or more detachable anti-collision bumpers that are coupled to the externa_l
corners or edges of the front cover, the back cover, or both, for providing additionalb
impact absorption.

[00104] The sealing structure that is coupled to the perimeter of at least one of
the front cover and the back cover of the protective casing includes an inner water-
barrier, an outer water-barrier, and a seal strip that is disposed between the inner water-
barrier and the outer water-barrier. The sealing structure that is coupled to the other
cover inéludes a rim that is capable of contacting with the seal strip to provide the water-
resistant seal.

[00105] In the preceding specification, the claimed subject matter has been
described with reference to specific exemplary embodiments. It will, however, be
evident that various modifications and changes may be made without departing from the
broader spirit and scope of the claimed subject matter as set forth in the claims that
follow. The specification and drawings are accordingly to be regarded as illustrative

rather than restrictive. Other embodiments of the claimed subject matter may be
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apparent to those skilled in the art from consideration of the specification and practice of

the claimed subject matter disclosed herein.
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WHAT 1S CLAIMED IS:

1. A water-resistant casing for a portable electronic device, comprising:
a front cover comprising:
a water-resistant film enabling a user operation of the portable electronic
device through the water-resistant film, and
an impact-absorbing seal coupled with a perimeter of the water-resistant
film to provide water resistance and impact absorption;
a back cover coupled to the front cover, the back cover comprising a material
that is at least water-resistant or impact-absorbing;
a sealing structure coupled to a perimeter of at least one of the front cover and
the back cover to provide a water-resistant seal;
a latching mechanism mounted on at least one outer edge of at least one of the
front cover and the back cover, for enclosing the water-resistant casing along at least a
portion of the outer perimeter of the water-resistant casing;
at least one mounting point coupled to or integrated in the back cover; and
at least one impact-absorbing structure detachably coupled to at least one of the

front cover and the back cover externally for providing additional impact absorption.

2. The water-resistant casing of claim 1, wherein the impact-absorbing seal of the
front cover comprises at least one of water-sealing adhesive, rubber and an elastic

material.
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3. The water-resistant casing of claim 1, wherein the back cover is hingedly,
rotatably, movably, permanently, detachably, or latchably coupled with the front cover
and is at least one of rugged, patterned, foamed and strength-enhanced by including a

plurality of ribs for impact absorption.

4. The water-resistant casing of claim 1, wherein the back cover further comprises a

metallic material that enables heat-dissipation.

5. The water-resistant casing of claim 1, wherein the sealing structure coupled to
one of the front cover and the back cover comprises an inner water-barrier, an outer
water-barrier, and a seal strip disposed between the inner water-barrier and the outer
water-barrier; and the sealing structure coupled to the other cover comprises a rim

being capable of contacting with the seal strip to provide the water-resistant seal.

6. The water-resistant casing of claim 1, further comprising at least one impact-
absorbing structure attached to at least one inside of or incorporated into the back
cover, wherein the at least one impact-absorbing structure comprises rubber and is
configured to provide a gap between a back surface of the portable device and the back

cover.
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7. The water-resistant casing of claim 1, further comprising an air chamber that is
incorporated into at least one of the front cover and the back cover, the air chamber is
configured to control water or air intake to adjust the fioatability of the water-resistant

casing.

8. The water-resistant casing of claim 1, wherein the latching mechanism comprises
at least two latches distributed along each of a first, second and third outer edges of the

back cover for sealing of the water-resistant casing.

9. The water-resistant casing of claim 1, wherein at least one of the front cover and
the back cover further comprises at least one shaped portion corresponding to at least
one of a lever, button, switch, and operating mechanism of the portable electronic
device for enabling an operation of the portable electronic device without opening the

water-resistant casing.

10.  The water-resistant casing of claim 1, further comprising a detachable handle
coupled to the mounting point, the detachable handle serves as at least one of a stand
for the water-resistant casing and a floatation/diving adjustment for the water-resistant

casing.

51



WO 2013/106474 PCT/US2013/020891

11.  The water-resistant casing of claim 1, further comprising at least one resealable
cap coupled with at least one of the front cover and the back cover for enabling at least

one of a charging of and wired communication with the portable electronic device.

12. The water-resistant casing of claim 1, further comprisihg a security mechanism
associated with the front cover and the back cover that is capable of being coupled with

an external lock for securing the portable electronic device.

13.  The water-resistant casing of claim 1, further comprising at least one opening in
at least one of the front cover and the back cover, wherein the at least one opening is
covered with a water-resistant film for enabling at least one of a camera, speaker,

microphone, and headset functions of the portable electronic device.

14.  The water-resistant casing of claim 1, wherein the mounting point is at least one
of an opening having a screw thread compatible with a standard camera tripod using
1/4-20 UNC threads and a magnetic mounting piece comprising at least one of a

permanent magnet and a ferromagnetic material.

15. A water-resistant casing for an electronic tablet, comprising:
a front cover comprising
a water-resistant shield enabling a user operation of the electronic tablet

through the water-resistant shield,
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an water-resistant seal coupled with a perimeter of the water-resistant
shield to provide water resistance and impact absorption, and

at least two water-barriers and at least one seal strip disposed between
the at least two water-barriers;

a back cover coupled to the front cover, the back cover comprising

a material that is at least water-resistant or impact-absorbing;

at least one rim coupled to a perimeter of the back cover, the at least one
rim being capable of contacting with the at least one seal strip to provide water-
resistance;

at least one air chamber that is incorporated into at least one of the front cover
and the back cover for controlling air release or water intake when the water-resistant
casing is underwater and for controlling air intake or water release when the water-
resistant casing is taken out of water;

a plurality of rotatable latches mounted on at least one outer edge of at least one
of the front cover and the back cover, for enclosing the water-resistant casing along at
least a portion of the outer perimeter of the water-resistant casing; and

at least one impact-absorbing structure detachably coupled to at least one of the

front cover and the back cover externally for providing additional impact absorption.
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16.  The water-resistant casing of claim 15, further comprising at least one impact-
absorbing structure attached to at least one inside of or incorporated into the back
cover, wherein the at least one impact-absorbing structure comprises rubber and is
configured to provide a gap between a back surface of the electronic tablet and the

back cover.

17.  The water-resistant casing of claim 15, wherein the plurality of rotatable latches
comprises at least two latches distributed along each of a first, second and third outer

edges of the back cover for sealing of the water-resistant casing.

18. The water-resistant casing of claim 15, wherein at least one of the front cover
and the back cover further comprises at least one shaped portion corresponding to at
least one of a lever, button, switch, and operating mechanism of the electronic tablet for

enabling an operation of the electronic tablet without opening the water-resistant casing.

19.  The water-resistant casing of claim 15, further comprising a mounting point
coupled to or integrated in the back cover to enable mounting of a detachable handle,
wherein the mounting point is at least one of an opening having a screw thread
compatible with a standard camera tripod using 1/4-20 UNC threads and a magnetic
mounting piece comprising at least one of a permanent magnet and a ferromagnetic

material.
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20. The water-resistant casing of claim 19, wherein the detachable handle serves as
at least one of a stand for the water-resistant casing and a floatation/diving adjustment

for the water-resistant casing.

21. A protective casing for an electronic tablet, comprising:
a fro4nt cover comprising
a flexible impact-resistant shield enabling a user operation of the
electronic tablet through the flexible impact-resistant shield, the flexible impact-resistant
shield being water-resistant, and
an impact-absorbing seal coupled with the perimeter of the flexible impact-
resistant shield to provide water resistance and impact absorption;
a back cover coupled to the front cover, the back cover comprising a heat-
dissipating material that is at least water-resistant or impact-absorbing;
a sealing structure coupled to a perimeter of at least one of the front cover and
the back cover to provide a water-resistant seal,
at least one cushion snugly attached to protrusions coupled to an inside of or
incorporated into the back cover, wherein the at least one cushion comprises plastic or
rubber and is used for adjusting a gap between a back surface of the electronic tablet
and the back cover;
a plurality of rotatable latches mounted on at least one outer edge of at least one
of the front cover and the back cover, for enclosing the protective casing along at least a

portion of the outer perimeter of the protective casing;
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at least one mounting point coupled to or integrated in the back cover to enable
at least one of a mounting of a detachable handle for the protective casing and an
attachment of a soft carrying mechanism to enable a single-handed operation of the
electronic tablet; and

at least one detachable anti-collision bumper coupled to the external corners or
edges of at least one of the front cover and the back cover for providing additional

impact absorption.

22.  The protective casing of claim 21, wherein the sealing structure coupled the
perimeter of at least one of the front cover and the back cover comprises an inner
water-barrier, an outer water-barrier, and a seal strip disposed between the inner water-
barrier and the outer water-barrier; and the sealing structure coupled to the other cover
comprises a rim being capable of contacting with the seal strip to provide the water-

resistant seal.

23.  The protective casing of claim 21, further comprising an air chamber that is

incorporated into at least one of the front cover and the back cover, the air chamber is

configured to control water or air intake to adjust the floatability of the protective casing.
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24.  The protective casing of claim 21, wherein at least one of the front cover and the
back cover further comprises at least one removable shaped portion corresponding to at
least one of a lever, button, switch, and operating mechanism of the electronic tablet for

enabling an operation of the electronic tablet without opening the electronic tablet.

25. The protective casing of claim 21, wherein the mounting point is at least one of
an opening having a screw thread compatible with a standard camera tripod using 1/4-
20 UNC threads and a magnetic mounting piece comprising at least one of a permanent

magnet and a ferromagnetic material.

26. The protective casing of claim 21, further comprising at least one opening in at
least one of the front cover and the back cover, wherein the at least one opening is
covered with a water-resistant film for enabling at least one of a camera, speaker,

microphone, and headset functions of the electronic tablet.
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