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WATERPROOF CASE

[001]
FIELD OF THE INVENTION
[002] Water and air sealed cases are disclosed for use with electronic devices, and
particularly for use with tablet computer devices.
BACKGROUND OF THE INVENTION

[003] Waterproof housings for electronic devices are known in the art. However
waterproofing solutions that function well with smaller devices (e.g., mobile phones) may tend to
function less well when scaled up and applied to larger devices (e.g., tablet computers). For
example, the use of a radially compressed gasket works well with polycarbonate cases for phones.
But, when applied to larger cases, radial compression may tend to cause the structure to flex and
decrease the performance of the gasket seal. There is, therefore, a need for waterproof cases for
larger devices that are lightweight and maintain an air and watertight seal. Improvements are also

needed in the sound transmission for such cases.

SUMMARY OF THE INVENTION
[004] A protective air and watertight case is disclosed for use with a predetermined electronic
device, such as a tablet computer (e.g., an Apple® iPad®). The case may include at least a housing,

a case cover, and also a case seal or gasket positioned between the case cover and the housing.

[005] The housing may include a case member (or case rear or case bottom) into which may be
received a predetermined electronic device. The housing may also optionally include other
features (e.g., bumpers, buttons, and other over- or co-molded assemblies) that are formed / molded
/ chemically bonded and/or adhered to the case member that may function as protective elements,

gaskets, and/or standoffs for the electronic device.
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[006] The case member of the housing may include a plurality of housing attachment structures
and, optionally, one or more slots and ports formed therein. The housing attachment structures
may be “snap” structures that may render an audible sound on engagement, or other manner of
fixtures. Suitable examples of attachment structures include female cavity on the case member
that, as will be discussed herein, may be engaged by complimentary male projections on the case

COovcer.

[007] Thc casc member may also include a gencerally planar surface that cxtends around the
perimeter of the case member. This planar perimeter surface may be positioned on the case
member laterally inboard, or alternatively outboard, relative to the housing attachment structures

of the case member.

[008] The case member may also include a wall that defines an interior surface and an exterior
surface. The wall may have a generally uniform thickness or, alternatively, areas of differing
thickness. The wall, for example, may be dimensioned or otherwise shaped to define a recess on
the interior surface of the case member where the wall has a thickness of 1.2mm. Alternatively,
the wall may have a thickness at the recess anywhere in a range between 0.2 and 1.6mm, and it
will be appreciated that the rest of the wall may have a thickness that is greater than the wall
thickness at the recess. It will also be appreciated that the thinness of the wall at the recess, as
will be explained infra, permits improved sound / audio transmission from the interior of the case

to the exterior environment.

[009] The wall of the case member may also be dimensioned to include a channel in the interior
surface that extends from the recess to a position proximate a location of a speaker of the
predetermined electronic device when the device is positioned in the case member.
Alternatively, or additionally, the case member may include onc or more standoff members that
extend from the interior surface and are likewise dimensioned to position a predetermined
electronic device in the case member so that a speaker of the device is spaced from the interior
surface. The stand-off(s) may, for example, take the form of a plurality of molded rubber ribs
co-molded with the case member. It may also be appreciated that other structures (e.g., flanges,
pins, etc.) may be used as standoff members, and that such standoff members may be mounted to
the case in a number of ways include being adhesively / glued and/or assembled. In operation,

the channel and/or standoff(s) may form an air passage or pathway that allows audio
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transmissions from a speaker of the electronic device to move from the speaker, down to the

recess, and then out to the environment through the thinner wall at the recess.

[0010] The case cover (or case front or top) may also include a plurality of case cover
attachment structures shaped to couple with the housing attachment structures. Accordingly, it
will be appreciated that the attachment structures of the case cover may be complimentary to the
attachment structures on the case member. The case cover may also include a generally planar
surfacc that cxtends around a perimeter of the case cover. The position of the planar surface of
the case cover may be laterally inboard, or alternatively outboard, from the case cover
attachment structures - and the case cover itself may be shaped so that, in an assembled

configuration, the planar surface is directly opposite the planar surface of the case member.

[0011] The case cover may also include a screen, with the screen optionally including at
least one port formed therein. One or more button features may also be positioned in the port of

the screen.

[0012] The protective air and watertight case may be formed, in part, by removably joining
the case member with the case cover. In joining the case member with the case cover it will be
appreciated that the planar surfaces of cach will be generally aligned with and opposed to cach
other. In addition, the planar surfaces of cach structure may be shaped or otherwise dimensioned

so that a space is formed between the two structures.

[0013] The case gasket may be attached to the case member, or the case cover, using
mechanical, adhesive means or other means (e.g., over molding), and it may be shaped or
otherwise dimensioned to cxtend into the space between the planar perimeter surfaces of the case
cover and the case member. The case gasket, for example, may be formed as a separate member
having a mounting portion and a sealing portion. The mounting portion may be mechanically
secured to the case cover, or the case member, with the sealing portion extending into the space.
The compression of the gasket may then be maintained by the connection of the housing
attachment structures with the case cover attachment structures so that, in operation, the case

gasket provides a water and airtight seal for the case.

[0014] The case member may also optionally include at least one membrane positioned in a
slot of the casc member proximate a location of a microphone of the predetermined clectronic

device when the device is positioned in the case member. The microphone membranes may be
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nonpermeable to water. The microphone membrane may also include a membrane gasket
dimensioned to be contacted by the predetermined electronic device and space the device from
the interior surface of the case member. The membrane, which may be formed of a TPU, PI,
PEN, PTFE, PVDF, PET or PC material, may have a thickness of from 5 microns up to 2000
microns, a Young's Modulus from 50 MPa up to 80 Gpa, and a density from 500 kg/m3 up to
2500 kg/m3.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] Figure 1 is a perspective view of one embodiment of a protective air and water tight
case in which an embodiment of a case cover with an associated case gasket is displayed
unjoined from an embodiment of a case member;
[0016] Figure 2 is a perspective view of one embodiment of a case gasket;
[0017] Figure 3 is a perspective view of an embodiment of a case gasket unassembled from
a case cover;
[0018] Figure 4 is a partial perspective view of an embodiment of a protective air and water
tight case, in which an embodiment of a case cover with an associated case gasket is displayed
unjoined from an embodiment of a case member, and showing standoff rib(s) molded to the
interior perimeter of the case member and a standoff flange within a recess of the case member;
[0019] Figure 5 is a planar side cutaway view of an embodiment of the protective air and
water tight case in which the case gasket is a separate element, mechanically attached to the case
cover, the gasket being secured to the case cover by a mounting portion and with a secaling
portion extending into a spaced defined by a planar perimeter surfaces, and the sealing portion
being positioned outboard from the attachment structures, with the air passage and recess also
being shown;
[0020] Figure 6 is a partial perspective view of an embodiment of a protective air and water
tight case in which is an embodiment of a case cover with an associated case gasket is displayed
unjoined from an embodiment of a case member, and showing attachment structures on the case
member and case cover, standoff ribs molded to the interior perimeter of the case member, and at
least one (charging) port;
[0021] Figure 7 is a partial planar side cutaway view of an embodiment of the protective air

and water tight case shown in Figure 6, in which the case gasket is adhesively attached to the
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case cover outboard from the attachment structures, and the case cover includes a dust seal
projection that engages a dust seal groove formed in a bumper molded to the case member, with
the air passage and recess also being shown;

[0022] Figure 8 is a partial planar side cutaway view of the case cover of Figure 7;

[0023] Figure 9 is a partial planar side cutaway view of another embodiment for the case
cover in which the case gasket is co-molded or alternatively mechanically attached to the case
cover by a mounting portion, and a sealing portion extends into the spaced defined by the planar
perimeter surfaces, and in which the gasket is also formed to include the dust seal;

[0024] Figure 10 is a partial planar side cutaway view of an embodiment of the protective
air and water tight case, in which the case gasket includes a mounting portion mechanical
secured / fitted into a groove in the case cover, and with a seal portion that extends into the space
outboard from the attachment structures;

[0025] Figure 11 is a partial planar side cutaway view of another embodiment for the case
cover in which the case gasket is over-molded to the case cover;

[0026] Figure 12 is a perspective view of the case cover and gasket of Figure 11;

[0027] Figure 13 is a perspective view of a case cover with a mechanically attached cover
gasket of Figures 2 and 3;

[0028] Figure 14 is a partial planar side cutaway view of the case cover and cover gasket of
Figure 13 (see also Figure 1 — 3) in which the gasket is shown to include a mounting portion / tab
that extends through an aperture defined in the case cover;

[0029] Figure 15 is a partial planar side cutaway view of the case cover and cover gasket of
Figure 13 (see also Figure 1 — 3) showing the seal portion of the gasket at a location between
apertures in the case cover;

[0030] Figure 16 is a partial perspective view of the case member and cover gasket, in
which the gasket is shown as a separate molded element mechanically mounted to the case
member, and in which (similar to Figure 13) the gasket extends through an aperture defined
through a flange or lip on the case member;

[0031] Figure 17A is a partial planar side cutaway view of the case cover joined with the
case member and cover gasket, and in which the gasket is shown as a separate molded element
mechanically mounted to the case member, and in which (similar to Figure 13) the gasket

extends through an aperture defined through a flange or lip on the case member;
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[0032] Figure 17B is a partial planar side cutaway view of the case cover, case member and
cover gasket of Figure 16 at a location between apertures in the case cover;

[0033] Figure 18 is a perspective view of an embodiment of the housing of the case;

[0034] Figure 19 is partial planar side cutaway view of the case cover, case member and

gasket, and showing a first and a second (acoustic) port with an (acoustic) membrane in each

port;
[0035] Figure 20 is a partial perspective view of separate button features and a gasket;
[0036] Figure 21 is a partial planar side cutaway view of the case cover, case member and

gasket, and showing a button feature;
[0037] Figure 22 is a partial perspective view of separate button featurcs and an mute toggle
/ mute silence rotating switch gasket;
[0038] Figure 23 is a partial planar side cutaway view of the case cover, case member and
gasket, and showing a mute toggle / mute silence rotating switch gasket.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0039] Referring to the various figures, there are shown various embodiments of a
waterproof case that may be used with a predetermined electronic device, such as a tablet
computer (¢.g., an Apple® iPad®). The case may include at least a housing, a case cover (or

front or 1id), and a case gasket positioned between the case cover and the housing.

[0040] Still referring to the various figures, the housing may include a case member (or case
rear or bottom) into which the electronic device may be received and, optionally, other features
formed / molded to the case member that may function as protective elements, gaskets and/or

channels or standoffs for the device as will be described further below.

[0041] Still referring to the various figurcs, the casc member may be formed of various
materials to provide a rigid structure for the protective case. In one aspect, the case member may
be formed of a clear material such as a clear plastic resin. Alternatively, other materials may be
used that are not clear, such as other plastic resins or metal. Examples of acceptable materials
for use in forming the case member include various plastic resins including polycarbonate, and

other materials such as polycarbonate blends, acrylics, Tritan copolyester, PES, etc.

[0042] Still referring to the various figures, the case member may include a wall that defines

an interior surface and an exterior surface for the case member, and that may optionaily include
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various slots and access ports formed therein. The slots and access ports may be used to actuate
various functions using buttons or switches and/or allow sound transmission, as will be described
in more detaif befow. The case member may inchude sealing and locating material applied
thereon on defined portions of the case member, such as about the slots and access ports to
provide location and a sealing for the electronic device as well as allow access to various buttons
of the clectronic dovice as will be described in more detail below. In one aspect, the scaling and
focation waterial may inchude button features formed of various plastic elastomers such as a

TPE-TPU material, or that may be formed of other materials,

[0043] Still referring to the various figures, the case member may include a plurality of
housing attachment structures. The housing attachment structures may be “snap” structures that
may render an audible sound on engagement, or other manner of fixtures. Suitable examples of
attachment structures include a male projection or a female cavity position on the interior or

exterior surface of the case member.

[0044] Still referring to the various figures, the wall of the case member may also define an
upper surface that includces a gencrally planar surface that cxtends around a perimeter of the case
member. This planar perimeter surface may be positioned laterally inboard, or alternatively

outboard, relative to the housing attachment structures of the case member.

[0045] Still referring to the various figures, the wall of the case member may have a
generally uniform thickness, or it may have areas of differing thickness. The wall, for example,
may be dimensioned to define a recess on the interior surface of the case member having a

thickness of 1.2mm, or alternatively anywhere in a range between 0.2 and 1.6mm.

[0046] Still referring to the various figures, the wall of the case member may also be
dimensioned to define a channel in the interior surface that extends from the recess to a position
proximate a location of a speaker of the predetermined electronic device when position in the
case member. Or, alternatively, the case member may include one or more standoff members
that extend from the interior surface and are dimensioned to position a predetermined electronic
device in the case member so that a speaker of the electronic device is spaced from the interior
surface. The stand-off(s) may, for example, take the form of a plurality of molded rubber ribs
co-molded with the case member that project into the interior of the case member. It will be

appreciated that other structures (e.g., flanges, pins, etc.) may also be used as standoff members.

7
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The standoff members may also be dimensioned so that an air passage or pathway is formed
between the interior surface and the predetermined electronic device (when positioned in the
case member) that extends from proximate a location of the speaker to the recess. Thus, it will
be appreciated that channel or standoffs, and the resulting air pathway or passage may operate to
create a path for sound from the speaker of the electronic device to move from the speaker, down

to the recess, and then out to the environment through the thinner wall of the recess.

[0047] The case cover (or case front or top) may also have a body that is shaped to include
a plurality of case cover attachment structures that couple with the attachment structures of the
case member. The case cover may, for example, including a body having a vertical portion with

a male projection(s) configured to engage a complimentary female cavity of the case member.

[0048] Still referring to the various figures, like the case member, the case cover may be
formed of various materials to provide a rigid structure for the protective case. The case cover
may, therefore, be formed of a clear material such as a clear plastic resin. Alternatively, other
materials may be used that are not clear, such as other plastic resins or metal. Examples of
acceptable matcerials for usc in forming the case cover include various plastic resins, including
polycarbonate, and other materials such as polycarbonate blends, acrylics, Tritan copolyester,
PES, etc

[0049] Still referring to the various figures, the case cover may also include a generally
planar surface that extends around a perimeter of the case cover. Like the complimentary
structure of the case member, the planar perimeter surface of the case cover may be laterally

inboard, or alternatively outboard, from the case cover attachment structures.

[0050] Still referring to the various figures, additionally or alternatively, the case cover may
include a window portion that receives a screen member. The screen member, if present, may be
a scparate picce attached to the case cover using various methods including an adhesive,
welding, or molding, Alternatively, the screen member may be formed with the case member
but with a thickness that is different from other portions of the case member. In one aspect, the
screen member may be formed of a clear matenial allowing viewing of a display of the electronic
device. The screen member may have a thickness that allows a user to manipulate g touch screen
of the electronic device through the screen member. The screen member, therefore, may be

formed of a polycarbonate material and have a thickness of about 0.1 to 0.3 millimeters to permit

8
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a user 1o manipulate a touch screen with or without another screen protector applied 10 the
electronic device. The screen member may also optionally include a screen that includes at least
one port formed therein, into which a button feature may be positioned (such as through co-

molding with the screen member).

[0051] Still referring to the various figures, the case may be formed by removably joining
the housing with the case cover. In joining the case member and the case cover it will be
appreciated that the planar surfaces of cach may be generally aligned and opposed to cach other.
In addition, the two planar surfaces may be dimensioned so that a space is formed between the

two structures.

[0052] Still referring to the various figures, the case gasket may be shaped or otherwise
dimensioned to extend into the space between the case cover and the case member. The gasket
may be attached to the case member or the case cover by mechanical, adhesive or other means
(e.g., over molding). Although, in one aspect of the case the gasket may be formed as a separate
member having a mounting portion that is mechanically secured to the case cover and a sealing
portion that cxtends into the space between the two planar surfaces. The case gasket may also be
formed from various therroplastic clastomers such as a TPE-TPU material, or formed of other
materials such as rubbers including silicone. In operation, the case gasket may provide a water
and airtight seal for the case and the compression of the gasket may be maintained by the

connection of the housing attachment structures with the case cover attachment structures.

[0053] Still referring to the various figures, the case member may also optionally include
at least one membrane, such as a microphone membrane, that may be nonpermeable to water.
The membrane may be formed from TPU with a thickness of 0.03 mm and adhesively mounted
about a slot of the case member proximate a location of a microphone of the predetermined
clectronic device when the device is positioned in the case member. It will be appreciated,
however, that other materials such as TPU, PI, PEN, PTFE, PVDF, PET or PC material, may
also be used to form the membrane. A membrane gasket, formed of rubber or a foam such as
poron, may be mounted to the membrane to standoff the electronic device from the membrane
and to acoustically isolate a microphone of the device from ambient sound within the case (such

as might be emitted by a speaker of the electronic device).
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[0054] The protective air and watertight case disclosed herein may be formed in various

embodiments, select examples for which are discussed infra.

[0055] Referring to Figures 1 — 3 (see also Figures 13 — 15), one embodiment of a protective
air and water tight case 10 may include a housing 12, a case cover 14 and a case gasket 16
positioned between the housing 12 and case cover 14. As shown, the case 10 and its component
structures may have a generally rectangular shape. However, it will be appreciated that the case
10 may be shaped or otherwisc dimensioned to be complimentary to the shape of any

predetermined electronic device 500 (see e.g., Figure 20).

[0056] As best shown in Figure 1, the housing 12 may include a case member 18 (or case
rear or bottom), into which the electronic device 500 may be received, with the case member 18
having wall 20 that defines an interior surface 22 and an exterior surface 24. The case member
18 may also include a plurality of housing attachment structures 26. The housing attachment
structures 26 may be “snap” structures that may render an audible sound on engagement, or other
manner of fixtures. Suitable examples of attachment structures 26 include a male projection or a

female cavity 28 defined in the interior 22 or cxterior surface of the case member 18,

[0057] Still referring to Figure 1, the wall 20 of the case member 18 may also define an
upper surface 30 that includes a generally planar surface 32 extending around the perimeter of
the case member 18. This planar surface 32 may be positioned laterally inboard or outboard

relative to the housing attachment structures 26 on the case member 18.

[0058] Still referring to Figure 1, the case member 18 and/or housing 12 may optionally
inchude various shots and access ports formed therein. The slots and acccss ports may be used to
actuate various functions using buttons or switches and/or allow sound transimission, as will be
described in more detail below. As best shown in Figure I, the slots may include a first 33, a
second 34, and a third slot 35 slot, and the ports may include at least a first 30 and a sccond 38
acoustic port, a cable access port 40 and a mute toggle / mute silence rotating switch port 42,
Button features 44, 46, 47 may be positioned in the slots 33, 34, 3§, with seal members and/or
gaskets positioned in the access port 40, and mute toggle / mute silence rotating switch gasket 48
positioned in the switch port 42. The case member 14 may also be shaped to include a lanyard

support structure 54.

10
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[0059] Continuing to refer to Figure 1, the housing 12 may further include a rubber (e.g.,
TPE or silicon) bumper 56 co-molded to the exterior surface 24 of the case member 18 and so
that with the rubber may extend through apertures (not shown) in wall 20 the case member 18 to

form a plurality of ribs 58 extending from the interior surface 22.

[0060] Still referring to Figure 1, the wall 20 of the case member 18 may have a generally
uniform thickness. Additionally, or alternatively, the wall 20 may be dimensioned to define a
rccess 60 on the interior surface 22 of the case member 18 having a thickness in a range between
0.2 and 1.6mm, with one preferred thickness for the recess being about 1.2mm, and another

preferred thickness being 1.2mm.

[0061] Still referring to Figure 1, the ribs 58 of the case member 18, or a similar structure
(e.g., a channel (not shown) defined the interior surface 22), may extend from the recess 60 to a
position proximate a location of a speaker of the predetermined electronic device 500 when
position in the case member 18. When so positioned, one or more of the ribs 58 may serve to
provide impact / drop protection to the electronic device 500. Additionally, or alternatively, the
standoff member(s) may function to position a predetermined clectronic device 500 in the case
member 18 so that a speaker (not shown) of the electronic device 500 is spaced from the interior
surface 22. Moreover, as shown in Figure 4, other structures, such as a flange 62 may also be

used as a standoff member(s).

[0062] Referring now to Figures 2 and 3, the case cover 14 (or case front or top) may
include a body portion 64 from which may extend a flange or vertical portion 66. The flange or
vertical portion 66 may be shaped to include a plurality of case cover attachment structures 68
that couple with the attachment structures 26 of case member 18. Each attachment structures 68
of the casc cover 14 may, for cxample, include a male projection 70 configurcd to cngage a

female cavity 28 of the case member 18.

[0063] Still referring to Figures 2 and 3, the body portion 64 of the case cover 14 may also
include a generally planar surface 72 that extends around a perimeter of the case cover 14. The
planar surface 70 may be positioned laterally inboard, or alternatively outboard, from the case
cover attachment structures 68. The body portion 64 may also be shaped so that, in an
assembled configuration with the case member 18, the planar surface 72 is opposite the planar

surface 32 of the case member 18.
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[0064] Referring to Figures 1 and 3, the case cover 14 may optionally include a window
portion 74 that may receive a screen member 74, The screen member 76, if present, may be a
separate pilece attached to the case cover 14 using various methods including using an adhesive
76, welding or molding. Alternatively, or additionally, the screen member 74 may be formed
with the case cover 14 but with a thickness that is different from other portions of the case cover

14.

[0065] Referring now to Figures 1 — 4 and 5, it will be appreciated that the housing 12, and
particularly the case member 18, and case cover 14 may be removably joined together by
engagement of the respective attachment structures 26, 68. Moreover, when so joined, a space
78 may be formed between the planar surface 72 of the case cover 14 and the opposing planar
perimeter surface 32 of the case member 18.

[0066] Referring now to Figures 2 and 3, the case gasket 16 may be mechanically attached
to the case cover 14, with a sealing portion 74 of the gasket 16 extending into the space 78
defined by the planar surfaces 32, 72 and being axially compressed between the surfaces 32, 72

to provide a water and air tight seal for the case 10.

[0067] Referring again to Figures 1 — 4, and as best shown in Figure 5, as mentioned supra,
the interior surface 22 of the case member 18 may includes the ribs 44 (and/or other standoff
member ¢.g., channel or flange 62) or it may be otherwise dimensioned to form an air pathway
80 or passage that extends from proximate a location of a speaker (not shown) of a
predetermined electronic device 500 to the recess 60. Thus, it will be appreciated that the air
pathway 80 may operate to permit sound from the speaker of the electronic device 500 to move
from the speaker, down to the recess 60, and then out to the environment through the thin wall of

the recess 60.

[0068] It will also be appreciated that various means exist for attaching the case gasket 16 to
the case cover 14, or to the cover member 18. For example, referring now to Figure 5, in one
embodiment of the case 10 the case gasket 16 may include a C-shaped mounting portion 82
secured about a complimentary shaped body portion 64 of the case cover 14. The gasket 16
may further include a sealing portion 74 that, as mentioned supra, extends into the space 78
between the opposing planar surfaces 32, 72 of the case member 18 and case cover 14. In

addition, the scaling portion 74 of the gasket 16 may engage a bumper 56 assembled on the
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exterior surface 24 of the case member 18 to provide protection from dust and other

contaminants.

[0069] Referring now to Figures 6, 7 and 8, there is shown an embodiment of case 10 in
which the case gasket 16 is adhesively mounted to the planar surface 72 of the case cover 14. In
addition, the case 10 may include a dust seal 84 formed from a male member 86 on the body
portion 64 of the case cover 14 that engages a female groove 88 formed in a bumper 56 of the

housing 12.

[0070] Referring now to Figure 9, there is shown an embodiment of the case 10 in which the
case gasket 16 is molded to the body portion 64 of the case cover 14. Specifically, a mounting
portion 82 of the case gasket 16 may be co-molded about a pin 90 that extends radially outward
from the body portion 64.

[0071] Referring now to Figure 10, there is shown an embodiment of the case 10 in which
the case gasket 16 is mechanically attached to the flange 66 of the case cover 14. Specifically, a
mounting portion 82 of the case gasket 16 may be secured in a groove 92 defined in the flange
66 of the case gasket 16, between the attachment structure 68 and the body portion 64, and so
that the scaling portion 74 extends to the space 78 between the case cover 16 and the case

member 18.

[0072] Referring now to Figures 11 and 12, there is shown an embodiment of the case 10 in
which the case gasket 16 is attached to the case cover 14 by over molding the case gasket 16 to

the generally planar surface 62 of the body of the case cover 14.

[0073] Referring now to Figures 13, 14 and 15, there are shown further views of the
cmbodiment of the case 10 of Figures 1 — 3, in which the case gasket 16 is mechanically attached
to the case cover 14. More specifically, as best shown in Figure 14, the flange 66 or vertical
portion of the case cover 14 may include a plurality of apertures 92 that are each engaged by one
of a plurality of tabs 94 of the case gasket 16. The tabs 94 may be squeezed into a cavity 96
formed by the body portion 64 and flange 66 and thus be held in place by friction of the

undercut.

[0074] Referring now to Figures 16, 17A and 17B, there is shown in embodiment of the

case 10 in which the case gasket 16 is formed as part of the bumper 56. As best shown in Figure

16, the scaling portion 74 of the casc gasket 16 may cxtend through aperturcs 96 defined in a
13
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vertically extending lip 98 formed about a perimeter of the upper surface 30 of the planar surface

32 of the case member 18.

[0075] Referring now to Figures 18 and 19, acoustic membrane assemblies 100, 101 may be
positioned in the first 36 and second 38 acoustic ports of the case member 18. Each microphone
or acoustic membrane assembly 100, 101, may include an acoustic membrane 102 mounted,
using a adhesive having a thickness in the range of 0.005mm to 0.4mm, to one side to the interior
surface 22 of the case member 18 about cach port 36, 38. The membrance 102 may be in the form
of a thin film or sheet of material that covers the opening of the port 36, 38, and is attached to the
interior surface 22 the case member 18 so as to prevent entry of water and air allowing for a clear
transmission of sound. The membrane 102 material may be that as described above. It will be
appreciated, however, that membrane material having the requisite properties that permit the
transmission of sound clearly and without degradation of the bass frequencies, and prevents
feedback and echoes within the case, may be preferred. An acoustic gasket 104, formed for
cxample of rubber, may also be mounted to the other side of cach membranc 102 to standoff the
membrane from the electronic device 500 and to acoustically isolate a device microphone 502
from ambient sound within the case 10 (such as might be emitted by a speaker of the electronic

device 500).

[0076] In addition, it will be appreciated that the acoustic membrane assemblies 100, 101
may also be used in connection with other functions of the electronic device 500, such as

functioning as a protective barrier for a device flash (not shown).

[0077] Referring now to Figures 20, 21, 22 and 23, the case 10 may include button features
44, 46, 47 in the slots 33, 34, 35 and also a mute toggle / mute silence rotating switch gasket 48
positioned in the port 42 that is positioned in respective ports and slots of the case 10 to permit
actuation and use of the electronic device 500 within the case 10. For example as shown in
Figures 20 and 21 the first slot 33 may be formed in the case member 18 (an also, additionally,
the bumper 56) to include a button retention space 106 having a floor 108 positioned opposite a
button 504 of the electronic device 500 when the device 500 is positioned in the case 10. The
button retention space 106 may receive a catch portion 108 of a rubber button feature 44. As
shown in Figure 23, the switch gasket 48 may include a body 110 having an o-ring 112 that
operates to scal the port 42,

14
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[0078] Having described various embodiments of the case 10, various other embodiments

will become apparent to those of skill in the art that do not depart from the scope of the claims.
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CLAIMS:
1. An air and water tight case for an electronic device, the case comprising:

a housing including a case member, the case member including a plurality of housing
attachment structures, at least one slot and at least one port formed therein, the case member
also including a planar perimeter surface laterally outboard from the housing attachment
structures, and the case member further including a wall defining an interior surface and an
exterior surface, the wall being dimensioned to define a recess in the interior surface at which at
least a portion of the wall has a thickness of between .2 mm and 1.6 mm, and the wall being
further dimensioned to define an air pathway extending from the recess to a position proximate
a location of a speaker of the predetermined electronic device when positioned in the case

member;

a case cover including a plurality of case cover attachment structures formed thereon
and shaped to couple with the plurality of housing attachment structures, and the case cover
further including a planar perimeter surface laterally outboard from the case cover attachment

structures;

the housing and case cover being removably joined and forming a space defined by the
planar perimeter surface of the case cover being opposed by the planar perimeter surface of the

case member;

a gasket mechanically attached to the case cover, the gasket extending into the space
and being axially compressed between the planar perimeter surface of the case member and
the planar perimeter surface of the case cover to provide a water and air tight seal, wherein
compression of the gasket is maintained by the connection of the housing attachment

structures and the case cover attachment structures;

at least one membrane positioned in the slot of the case member proximate a location
of a microphone of the predetermined electronic device when the device is positioned in the

case member.
2. The case of claim 1, wherein the membrane includes a membrane gasket.

3. The case of claim 2, wherein the membrane gasket is dimensioned to be contacted by the

predetermined electronic device and to standoff the predetermined electronic device from the
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interior surface and to acoustically isolate a microphone of the predetermined electronic device

from ambient sound within the case.

4, The case of claim 1, wherein the membrane is nonpermeable to air and water.

5. The case of claim 1, wherein the membrane has a thickness of from 5 microns up to 2000
microns.

6. The case of claim 1, wherein the membrane has a Young's Modulus from 50 MPa up to 80 GPa.

7. The case of claim 1, wherein the membrane has a density from 500 kg/m3 up to 2500 kg/m3.

8. The case of claim 1, wherein the membrane is formed of a TPU, PI, PEN, PTFE, PVDF, PET or PC
material.

9. The case of claim 1 wherein each of the housing attachment structures comprise a female
cavity.

10. The case of claim 9 wherein each of the case cover attachment structures comprises a

male projection.

11. The case of claim 1, where the wall has a thickness at the recess of 1.2 mm.
12. The case of claim 1, wherein the case cover further comprises a screen.
13. The case of claim 12, wherein the screen further comprises at least one port formed therein,

and at least one button feature is assembled to the port of the screen.
14. A protective case for an electronic device comprising:

a housing including a case member, the case member including a plurality of housing

snap attachment structures formed therein;

a case cover including case cover snap attachment structures formed thereon that

couple with the housing snap fit structures;

the main housing and case cover removably joined to define an air and water tight

volume receiving an electronic device; and

a gasket positioned between planar surfaces of the case member and case cover

wherein the gasket is axially compressed between the case member and the case cover to
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15.

16.

17.

18.

19.

20.

21.

provide a water and air tight seal and wherein the compression of the gasket is maintained by
the connection of the housing snap attachment structures and the case cover snap attachment

structures.

The protective case of claim 14 wherein connection of the case cover and housing snap

attachment structures defines a separate space receiving the gasket.

The protective case of claim 15 wherein the case cover and housing snap attachment structures

are formed laterally inboard in relation to the separate space.

The protective case of claim 15 wherein the case cover and housing snap attachment structures

are formed laterally outboard in relation to the separate space.

The protective case of claim 17 wherein the gasket is mechanically attached to the case cover.
The protective case of claim 17 wherein the gasket is co-molded to the case cover.

A protective case for an electronic device comprising:

a housing including a case member, the case member being dimensioned to receive a
predetermined electronic device and including at least one slot and a plurality of housing snap

attachment structures formed therein;

a case cover including case cover snap attachment structures formed thereon that

couple with the housing snap fit structures;

the housing and case cover removably joined to define an air and water tight volume

receiving an electronic device;

a gasket positioned between planar surfaces of the case member and case cover
wherein the gasket is axially compressed between the case member and the case cover to
provide a water and air tight seal and wherein the compression of the gasket is maintained by
the connection of the housing snap attachment structures and the case cover snap attachment
structures; and at least one membrane positioned in the at least one slot of the case member
proximate a location of a microphone of the predetermined electronic device when the device is

positioned in the case member.

The air and water tight case according to any one of claims 1 to 13, wherein the gasket and the

case cover create a space for receiving and frictionally securing the case member.
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22

The protective case according to any one of claims 14-to 19, wherein the gasket is molded to

the body portion of the case cover and wherein the gasket and the case cover create a space for

receiving and frictionally securing the case member.

23.

The protective of claim 20, wherein the gasket and the case cover create a space for receiving

and frictionally securing the case member.

24

25

A protective case for an electronic device comprising:

a case member, the case member including a plurality of case member snap attachment
structures formed therein, the case member including at least one acoustic port formed therein,
and the case member having an exterior that includes a bottom surface, an extension and a
hook member each extend from the bottom surface and are spaced from each other to define a

slot therebetween;

at least one acoustic membrane mounted to the case member about the acoustic port,

the at least one membrane being air and water proof;

a case cover including case cover snap attachment structures formed thereon that

couple with the case member snap attachment structures;

the case member and the case cover being removably joined and defining an air and

water tight volume shaped to receive an electronic device; and

a gasket co-molded to the case member, the casket defining a cavity, being
mechanically attached to the case member and having a portion that extends over the exterior
of the case member, and being positioned between planar surfaces of the case member and
case cover, the gasket being axially compressed between the case member and the case cover
to provide a water and air tight seal, and the compression of the gasket being maintained by the
connection of the snap attachment structures and the case cover snap attachment structures,
and the hook member of the case member being retained within the cavity defined in the

gasket.

The protective case of claim 24 wherein the gasket includes a wedge formed thereon received in

a groove formed in the case member.
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26. The protective case of claim 25 wherein the wedge includes ribs formed thereon sealing against

the case cover.

27. The protective case of claim24 and wherein the gasket is attached to the case member about an

entire periphery of the case member.

28. The protective case of claim 27 wherein the gasket is formed with a bumper at least a

predetermined portion of which covers a predetermined area of the periphery of the case

member.

29. The protective case of claim 24 wherein the gasket includes an attachment slot formed therein

that receives an attachment portion of the case member.
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