(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2010/044849 A1

(19) World Intellectual Property Organization /’@?‘?’3\
International Bureau v{ 0
Al
(43) International Publication Date \'{_5___,/
22 April 2010 (22.04.2010) PCT
(51) International Patent Classification:
B65D 85/38 (2006.01)
(21) International Application Number:
PCT/US2009/005601
(22) International Filing Date:
14 October 2009 (14.10.2009)
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
61/105,151 14 October 2008 (14.10.2008) US
12/578,129 13 October 2009 (13.10.2009) US
(71) Applicant (for all designated States except US): SAM-
SILL. CORPORATION [US/US]; 5740 Hartman Road,
Fort Worth, TX 76119 (US).
(72) Inventor; and
(75) Inventor/Applicant (for US only): BOWERS, Andrew,
Christian [US/US]; 8461 Trinity Vista Trail, Hurst, TX
76053 (US).
(74) Agent: MOSHER, Stephen, S.; Whitaker, Chalk, Swin-

dle & Sawyer, LLP, 301 Commerce Street, Suite 3500,
Fort Worth, TX 76102-4186 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

FIG. 2

(54) Title: TRANSPARENT CARRYING CASE FOR PORTABLE ELECTRONIC DEVICES

20107044849 A1 I I 00 O 010 00 0O 00 I A0

<

W

(57) Abstract: A protective case for a portable electronic device comprises a first side panel, a second, transparent side panel op-
posite the first side panel, and a peripheral side panel that is connected to both the first and second side panels. The second, trans-
parent side panel is formed of first and second transparent layers that are bonded together to form a panel having a plurality of
uniform, trapped-gas cells, each one fully sealed from all other cells. The transparent side panel enables full visibility of the con-
tents of the case while providing cushioning for the contents. The first side panel also provides cushioning.
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TRANSPARENT CARRYING CASE FOR PORTABLE ELECTRONIC DEVICES

Description

Technical Field

The present invention generally relates to carrying cases for portable electronic devices

and more particularly to carrying cases having a combination of cushioning features and
see-through panels.

Backaround Art

Padded containers for all sorts of fragile devices or other products subject to damage in

the event of carelessness are widely available. Most such containers are opaque and
do not permit observation of the contents without opening the container. This is a
disadvantage while proceeding through an airport security facility, for example, where
bags are often required to be opened to view the contents. Some containers have only
a small area window, which is suitable only for verifying the presence of the contents
while obscuring other features of the contents, or preventing positive identification of the
contents. Other containers, which may have some sort of window for observing the
contents, provide this feature without adequate padding or other protection against
damage either to the window or to the contents in the vicinity of the window if some
object should happen to fall upon or strike the container on or near the window area of

the container.

Still other protective containers because of their copious padding are large, bulky, and
often unwieldy during handling, particularly for thin or flat items such as laptop computers
and the like. Other such containers rely on inflatable cushions placed at various places
in or around the container. Such cushions require valves for inflation or deflation and are
prone to leak. Other types of inflatable, air-filled cushions require continuous passages
for air to flow between segments of the cushion and are thus susceptible to complete
deflation and loss of cushioning if a single puncture occurs anywhere in the material of
the cushion. Further, air-filled cushions having bubble-like segments interconnected by
air passages for inflation or to permit equalization of air pressure have a disadvantage
in that external pressure on one segment displaces the air in that segment, resulting in
a loss of protective padding at the location of that segment. One solution to this

disadvantage is to inflate the cells to a higher pressure. However, this remedy adds an
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extra manufacturing step and corresponding cost. Moreover, once the inflation pressure

is lost or leaks out, it cannot be readily repaired without special equipment.

Thus, a need is presented for a container that both fully protects the contents against
damage, permits a full and clear view of the contents at all times, does not require
inflation or valves, and yet is not bulky or heavy or awkward to handle, etc. Such

features would be especially useful for traveling with laptop or notebook computers,

-reading or writing devices, or other electronic devices or instruments.

Disclosure of Invention

To solve the aforementioned disadvantages found in the prior art carrying cases or
enclosures, it is an object of the present invention to provide a protective case or sleeve.
for a laptop computer or other portable electronic device, instrument, or object of similar
scale that provides the functions of a carrying case in combination with a transparent
panel enabling visibility of the contents, and substantial padding or cushioning against

the minor bumps and contact typically encountered by such devices during traveling or

transport.

It is further an object of the present invention to provide such protection in a protective
case or sleeve that is trim and light in weight, without the bulk and weight of prior art
carrying cases.

It is further an object of the present invention to provide such protection in a protective
case or sleeve that has at least one side thereof, such as the front side, that is optically
clear - that is, fully transparent - for clear visibility of the contents of the case or sleeve
yet also provides the requisite cushioning against moderate contact and bumps.

It is further an object of the present invention to provide such protection in a protective

case or sleeve such that the entire front side of the case or sleeve is optically clear.

It is further an object of the present invention to provide such protection in a protective
case or sleeve such that the cushioning provided by the optically clear front panel

maintains its cushioning properties even though the panel may become punctured at
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some point.

It is further an object of the present invention to provide such protection in a protective
case or sleeve that does not require inflating some portion of the case or sleeve and that
does not require a valve for inflating or deflating any cushioning provided in the case or
sleeve. Such a case or sleeve has a much reduced likelihood that a leak of any air in the

cushioned panel will occur and reduce the effectiveness of the protective case or sleeve.

It is further an object of the present invention to provide such protection in a protective
case or sleeve that provides resilient cushioning of a back-side panel opposite the

optically clear front panel.

Accordingly there is provided a protective case for a portable electronic device,
comprising a first side panel including at least one cushioning layer and a second,
transparent side panel, connected to the first side panel around corresponding
perimeters thereof to form the case, wherein the second side panel is formed of first and
second transparent layers bonded together along respective borders defining a plurality
of closely-spaced, trapped-gas cells disposed between the first and second transparent
layers, the cells having a gas trapped therein and being fully sealed from each other.

In other aspects, the protective case may include an openable seam disposed along and
between at least a portion of the connected perimeters of the first and second side
panels, and at least one continuous fastener disposed along the openable seam for

opening and closing the seam.

In an alternate embodiment a protective case is provided comprising a multi-faceted grid
of a plurality of sealed, transparent, gas-filled cells configured to form a transparent front
side panel of the case and attached along a periphery thereof to a rear side panel having
at least one cushioning layer, the periphery including an openable seam along at least
one side that is openable by at least one zip fastener.

In other aspects, the transparent front side panel of the protective case comprises a

plurality of uniform geometrical segments, each said segment forming a cell that is
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sealed around its perimeter thereby trapping therewithin a gas at substantially ambient
pressure, wherein the transparent front side panel is formed by first and second layers
of flexible and optically clear material bonded together along sealed borders surrounding

each said cell.

Brief Description of Drawings

Figure 1 illustrates a pictorial view of a protective case for a portable electronic device

‘having a transparent upper or front side panel and further having an array or grid of

uniform rectangular gas-filled cells formed in the transparent upper or front or first side

panel of the protective case according to one embodiment of the present invention;

Figure 2 illustrates a pictorial view of the embodiment of Figure 1 in use with a laptop
computer partially inserted into the case and the outline of the portion of the laptop
computer inside the case visible through the transparent upper or front side panel in the

drawing;

Figure 3A illustrates a pictorial view of one alternate embodiment of the present
invention having an openable seam along at least first and second edges of the
peripheral side panel of the case, wherein the openable seam may be opened or closed

with a zip fastener;

Figure 3B illustrates a pictorial view of another alternate embodiment of the present
invention having an openable seam along at least a first side and extending just around
first and second proximate corners of the periphery of the case, wherein the openable

seam may be opened or closed with a zip fastener;

Figure 3C illustrates a pictorial view of another alternate embodiment of the present
invention having an openable seam along at least a first side and extending just around
first and second proximate corners of the periphery of the case, wherein the openable

seam may be opened or closed with a hook-and-loop strip fastener;

Figure 4A illustrates a top-side plan view of one embodiment of the protective case of

the present invention having an array or grid of uniform circular gas-filled cells formed in
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the transparent upper side panel of the protective case;

Figure 4B illustrates a top-side plan view of one embodiment of the protective case of
the present invention having an array or grid of uniform hexagonal gas-filled cells formed
in the transparent upper side panel of the protective case;

Figure 4C illustrates a top-side plan view of one embodiment of the protective case of
the present invention having an array or grid of uniform triangular gas-filled cells formed

in the transparent upper side panel of the protective case;

Figure 4D illustrates a top-side plan view of one embodiment of the protective case of
the present invention having an array or grid of uniform star-shaped gas-filled cells

formed in the transparent upper side panel of the protective case;

Figure 5A illustrates a detailed cross section view of a portion of one edge of a protective
case according to the embodiment of the present invention depicted in Figure 4A
showing the construction of the upper (front) and lower (back) panels of the protective

case,

Figure 5B illustrates a detailed cross section view of a portion of one edge of a protective
case according to an alternate embodiment of the present invention depicted in Figure
4A showing the construction of the upper (front) and lower (back) panels of the protective

case; and

Figure 6 illustrates a plan view of an alternate embodiment of a transparent carrying

case according to the present invention.

Best Mode for Carrving Out the Invention

The present invention comprises a protective carrying case for a portable electronic
device that is constructed to include at least one panel or side that is fully transparent as
well as providing substantial cushioning properties. The transparent panel permits full
visibility of the contents of the case. The structure of the panel provides cushioning by

means of an array of closely-spaced, sealed, trapped-gas cells formed in the panel.
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Other panels of the case, like the transparent panel, may be flexible yet provide
substantial cushioning to protect the instrument contained therein. The transparent pahel
permits full visibility and ready identification of the contents, which is an advantage when
proceeding through security check points in transportatidn terminals, government
buildings, public facilities, universities, schools, and the like. The transparent panel
further permits visibility of unique aesthetic or decorative or i'dentifying characteristics of
the instrument, device, or article contained within the case. Colored tints may be
incorporated in the transparent material of the panel without diminishing the essential
quality of its transparency. Such tints may be used to impart a distinctive appearance
to the case.

In the detailed description and drawings that follow, one embodiment of the invention is
shown for carrying a laptop computer to illustrate the principles of the invention.
However, it will be appreciated that the combination of features described hereih and set
forth in the claims appended to this description may be readily applied to a wide variety
of carrying or storage cases, sleeves, pouches, envelopes, boxes or other containers
adapted to many different kinds of products and articles that may be protected in this
way. Thus, the invention is not limited to the particular illustrative embodiment but
extends to all such cases having at least one transparent panel constructed with an array
of trapped-gas cells to provide cushioning of the device or other contents contained
within the case. The term “trapped-gas cell” refers to a sealed cell that encloses a
volume of a gas at approximately ambient air pressure at the time and place of
manufacture. In the illustrated embodiment, air is utilized as one of the suitable
alternatives for the gas that is trapped in the individual, fully sealed cells that comprise
the transparent panel. Thus, one alternative term for a trapped-gas cell is “air cell.”
However, it should be appreciated that the “air cells” of the present invention are
constructed differently from the well-known bubble pack type of protective packaging, as

will be described.

Figure 1 illustrates a pictorial view of a protective case for a portable electronic device
such as a laptop computer. The case illustrated has a rectangular overall shape
corresponding to the intended use for the illustrated embodiment. It will be appreciated

that various shapes are possible depending on the particular type of device or article the
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case 10 is adapted to. The case 10 includes' a first (lower or back) side panel 12
connected to a second (upper or front) side panel 14 via a peripheral side panel 16
around the entire periphery of the first 12 and second 14 side panels, thereby forming
the enclosure of the case 10. The first side panel 12 may in general be constructed as
a flexible, padded panel such as by laminating suitable fabrics and padding layers
together. The first side panel 12 includes raised pads 13 distributed uniformly over the
interior area 15 of the panel 12. The raised pads correspond to the same size and shape
of the trapped-air cells of the second side panel 14. In other embodiments, raised pads
13 may not be required, the first side panel 12 being constructed as a cushioned panel
without such features as the raised pads. Further, the first side panel 12 may be formed

as a single sheet of cushioned material.

The second side panel 14 is transpaArent, being constructed of optically clear materials.
Further, the transparent panel 14 includes an array of trapped-gas cells 34, preferably
uniform in shape and size, which provide cushioning against bumps and handling
accidents that might damage the device enclosed in the case 10. In a typical
implementation, the trapped-gas cells 34 may be individual sealed compartments filled
with air, generally at ambient pressures. Such trapped-gas cells 34, when filled with air
at ambient pressures, may be referred-to as “air cells.” However, such air cells are not
to be confused with the air cells used in conventional packaging technology because the
construction of the trapped-gas cells 34 of the present invention is different in several
essential ways, as will be described herein below. One further attribute of the first and
second side panels 12, 14 is that corresponding ones of the uniform rectangular raised
pad segments 13 and cells 34 are generally placed directly opposite one another to

provide maximum cushioning.

Continuing with Figure 1, an opening 18 is defined along at least a portion of the
peripheral side panel 16 as shown. The opening 18, for example, may be disposed in
one edge of the case 10 between the first 12 and second 14 side panels, or it may
extend around the periphery of the case 10 to include at least two or more of the edges
to facilitate opening the case 10 to insert or remove a device into or out from the case 10
interior. The opening 18 may be configured as an openable seam 20. While the
openable seam 20 is shown along one edge of the opening 18, it will be understood that
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the openable seam 20 is disposed along both edges of the opening 18. The openable
seam 20 may be secured with a zip fastener or hook-and-loop strip fastener, as two
illustrative examples, disposed along the length of the openable seam 20 in the
peripheral side panel 16.

The zip fastener 22 illustrated in Figure 1 is a representation of a conventional zipper 24
having a series of many individual teeth (not shown because the construction of a zip
fastener such as a conventional zipper 24 is well known in the art) disposed along both
sides 22A, 22B of the openable seam 20. Such fastener may be 6perated by a slider 26
that is pulled along by a handle 28 to open or close the.respective teeth disposed along
the openable seam 20. The zip fastener may alternatively be configured as a
continuous zip fastener 22 having a single continuous track disposed along each first
and second side or edge 22A, 22B of the length of the openable seam 20. Such
fasteners may employ a male track along one edge 22A and a female track along a
corresponding edge 22B. It should be appreciated that the illustrated zip fastener is
intended to be representative of the wide variety of implementations of zip fasteners
available, which are equivalent in function and essential structure - that is, having a dual
track disposed along each side of an openable seam and a sliding carriage for
respectively opening or closing the seam as it is slid along the seam - to those described
herein above. Equivalent zip fasteners may include those formed as extruded male and
female tracks, one on each side of the openable seam, that do not require a slider but
are closed by pressing the tracks together and opened by pulling them apart.

Continuing with Figure 1, in the embodiment shown, the openable seam 18 extends
around two sides and three corners of the case 10. The zip fastener 22, shown along
the openable seam 18 and extending just past the adjoining corners, includes two sliders
26, 30, each slider having a handle 28, 32 respectively for pulling the slider along the
tracks at the edges 22A, 22B. In other embodiments to be described, the openable
seam 18 may be shorter and / or the zip fastener may be equipped with a single slider
(e.g., slider 26) or, in some alternate embodiments, without a separate slider.

Figure 2 illustrates a pictorial view of the embodiment of Figure 1 in use with a laptop
computer partially inserted into the case. The outline 38 of the portion of the laptop
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computer 36 inside the case 10 is visible through the transparent second side panel 14
in the drawing. Additional characteristics of the device within the case 10, such as the
feature lines 39 also readily visible through the transparent panel 14, indicate the utility
of the present invention for viewing and identifying the device 36 stored within the case
10. Further, the degree of transparency afforded by the optically clear materials used for
the second side panel 14 is sufficient to read text on labels or separate sheets or other
types of indicia disposed on the exterior of the device 36. All other features shown in

Figure 2 are identical with Figure 1 and bear the same reference numbers.

Figures 3A, 3B, and 3C illustrate several representative variations in closure
mechanisms that may be used to close and open the openable seam 18. Persons skilled
in the art will recdgnize there are many possible kinds of closure mechanisms that could
be adapted without changing the basic concept of the presentinvention. That only a few
are herein illustrated is intended in no way to limit the adaptations that may be made to
accommodate particular embodiments and circumstances. These few suggestions rather
serve to illusfrate the principles employed in the construction of the present invention.

" Some examples of other closure mechanisms that may be suitable for some

implementations of a carrying case having a transparent panel could include straps or
belts, elastic bands, snaps, buttons, latches, magnetic catches or strips, etc. All such
fastening mechanisms that provide a way to open, close, and secure the openable seam
18 may be deemed equivalent structurally and functionally. Features in Figures 3A, 3B,
and 3C bearing the same reference numbers as in Figures 1 and 2 are the same as

described in Figures 1 and 2.

Figure 3A illustrates a pictorial view of one alternate embodiment of the present
invention having an openable seam 18 along at least first 20 and second 21 edges of the
peripheral side panel 16 of the case 10, wherein the openable seam 18 may be opened
or closed with a zip fastener 22.

Figure 3B illustrates a pictorial view of another alternate embodiment of the present
invention having an openable seam 18 along at least a first edge 20 and extending just
around first and second proximate corners of the peripheral side panel 16 of the case 40,

wherein the openable seam 18 may be opened or closed with a zip fastener 22.
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Figure 3C illustrates a pictorial view of another alternate embodiment of the present
invention having an openable seam 18 along at least first 52 and second 56 edges and
extending just around first and second proximate corners of the peripheral side panel 16
of the case 50 , wherein the openable seam 18 may be opened or closed with a hook-
and-loop strip fastener. In the illustration, a loop material strip 54 of a hook-and-loop
fastener is attached to the first edge 52 of the peripheral side 16 and a hook material
strip 58 of the hook-and-loop fastener is attached to the second edge 56 of the peripheral
side 16. In the figure, the second edge 56 is shown as a flap that is turned upward to
expose the strip of hook material attached thereto. In use, the flap of the second edge
56 is disposed over the first edge 52 in an overlapping manner to secure the respective
edges of the openable seam 18 together.

Figures 4A, 4B, 4C, and 4D illustrate several representative variations in the shapes of
the uniform trapped-gas cells that may be uéed in the transparent second side panel 14
of the present invention. Each figure replicates the embodiment of Figure 1 except for
the shapes of the trapped-gas cells 34 in the array in the transparent side panel 14.
However, as shown in the respective Figures 4, the transparent side panels and the
trapped-gas cells are given distinctive reference numbers in the figures. The pattern of
the uniform array of cells is.generally the same because of the need to provide full
cushioning performance over the whole surface area of the transparent second side
panel. Further, as has been found through experimentation, the size of each individual
cellis preferably kept to a relatively small area, generally in the range of 1.0 to 1.5 square
inches in the plane of the second side panel. Thus, cells having a width and length |
dimension of 1.0 X 1.0 inches or 1.0 X 1.5 inches provide the best combination of
transparency and cushioning. If the cells are much larger, they are less able to maintain
adequate cushioning because the two layers of transparent material that are bonded
together in the boundaries between the individual cells are more likely to come in contact
in the event of the case 10 being bumped against a hard object of small dimensions.
Moreover, with large cells, the gas or air trapped inside the cells is more likely to be
displaced away from the point of impact with the external object, thus diminishing the
cushioning performance. Such contacts would provide little or no cushioning. On the
other hand, if the cells are much smaller, the overall transparency of the second side
panel is compromised by the more dense grouping of the cells. |
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Although several different shapes of the trapped-gas cells are shown in Figures 4A, 4B,
4C, and 4D, these shapes are described to illustrate that various shapes may be used.
However, the preferred shape is rectangular (or square) because it is a shape, which
provides a clean appearance that lets light travel through the transparent side panel
without as many reflections that could impair the visibility of the contents. The
rectangular or square shape also forms an uncomplicated enclosure that readily allows
the g"as or air trapped or injected inside to distribute itself evenly. In the illustrated
variations shown in the figures, persons skilled in the art will recognize that the effects
of more complicated shapes may be mitigated through adjustments in the size and
outline of the respective cell outlines. Thus, for example, the star-shaped cells of the
transparent panel of Figure 4D may be advantageously enlarged slightly' and the
population of cells disposed in the area of the transparent side panel correspondingly
reduced. Alternatively, the shape of the star figure may be modified with rounded

apexes, etc.

Figure 4A illustrates a top-side plan view of one embodiment 60 of the protective case
10 of the present invention having an array or grid of uniform circular gas-filled cells 62

formed in the transparent side panel 64 of the protective case 60.

Figure 4B illustrates a top-side plan view of one embodiment 70 of the protective case
10 of the present invention having an array or grid of uniform hexagonal gas-filled cells

72 formed in the transparent side panel 74 of the protective case 70.

Figure 4C illustrates a top-side plan view of one embodiment 80 of the protective case
10 of the present invention having an array or grid of uniform triangular gas-filled cells 82
formed in the transparent side panel 84 of the protective case 80.

Figure 4D illustrates a top-side plan view of one embodiment 90 of the protective case
10 of the present invention having an array or grid of uniform star-shaped gas-filled cells
92 formed in the transparent side panel 94 of the protective case 90.

Referring to Figures 5A and 5B, details of the construction of several embodiments of the

first and second side panels will be described. Figures 5A and 5B depict a cross section
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- of a portion of the edge at one corner of the embodiment illustrated in Figure 4A, as

indicated by the Roman Numerals V - V. Regarding the construction and outlines of the
first 102, 202 and second 104, 204 side panels, the respective cross sections would
appear substantially the same as those depicted in Figures 5A and 5B when taken from
other angles through the case 10. A device 30 contained within the case 10 is indicated
by a dashed line outline of a laptop computer. It should be recognized that Figures 5A
and 5B are representative of the cross sections of possible shapes (as appear in the plan
views of Figures 4A through 4D) of the trapped-gas cells used in the transparent (second
side) and cushioning (first side) panels of the case 10. Important features of the first side
panel 102, 202 are its laminated construction and the inward extension of the individual
cushion pads 106, 206 such that a device 30 contained within the case 10 rests on or
contacts the most inward surface of the cushion pads 106, 206. Important features of
the second side panel 104, 204 are its transparent, laminated construction, the
substantially flat outer surface 112 of the transparent panel, and the inward extension of
the individual trapped-air cells 108, 208 such that the inward surface of the cells 108, 208
is in contact with the device 30 contained within the case 10. A further feature of both
first and second side panels is their flexibility in the preferred embodiment. However,
some embodiments, for example, may be constructed with a rigid first side panel
laminated to one or more internal cushioning layers. Such rigid construction of the first
side panel may be advantageous in certain configurations of the case 10 where the case
must maintain a certain structural form for adequate protection, or ease of use, or to

facilitate structures for positioning the device(s) contained within the case 10.

Figure 5A illustrates a detailed cross section view 100 of a portion of one edge of a
pfotective case 10 according to the embodiment of the present invention depicted in
Figure 4A. This view depicts the construction of the first (lower or back) 102 and second
(upper or front) 104 side panels of the protective case 10. The first side panel 102 is
laminated of five layers including first 130, second 132, third 134, fourth 136, and fifth
138 layers. The first layer 130 may be an outer layer of knitted polyester fabric. The
second layer 132 may be a neoprene cushioning layer, which also provides resistance
to water ingress into the case 10. The third layer 134 may be a non-woven fabric layer
of polyester fibers, which, because of its relative stiffness compared to the other layers,
gives form to the first side panel 102 and to the case 10. As is known in the art, a non-
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woven fabric is typically formed, not by weaving or knitting, by bonding relatively short,
separate fibers, usually into a sheet by mechanical or chemical methods. Polyester
fibers are just one of many types of fibers that may be formed into non-woven fabrics.
The fourth layer 136 may be an expanded foam (also known as EVA, for Ethylene Vinyl
Acetate), which provides rubber-like cushioning but at lower cost. The fourth layer 136
may be preferably formed as shown into raised, discrete pads 106. The fifth layer 138
may be a knitted polyester fabric. The knitted polyester fabric layers 130, 138 provide
a smooth, soft surface for the outer and inner layers. The layers of the first side panel
102 may be bonded together using heat, pressure and a light adhesive coating on the
surfaces in contact. The second, neoprene layer may be approximately 0.050 to 0.060
inch thick, the third, non-woven fabric layer 134 may be approximately 0.020 to 0.030
inch thick, and the fourth, EVA layer 136 may be approximately 0.090 to 0.100 inch thick
in the region of the raised pads 106 in the illustrated embodiment. As noted previously,
each of the pads 106 may be shaped to mimic the outline shape of the individual
trapped-gas cells that are disposed opposite to them so that the full area of each
trapped-gas cell is backed up (on the opposite side of the device 30) by a full cushion

surface when the case 10 is closed.

Continuing with Figure 5A, the second side panel 104 is formed of two layers of
transparent material such that a gas is trapped between the layers within each of a
plurality of cells that extend throughout the second side panel. The trapped gas may
typically be air. A first, outer layer 160 may be a sheet of optically clear Thermoplastic
Polyurethane (“TPU") or its equivalent and having a thickness preferably in the range of
0.018t0 0.030 inch for the illustrated application. A thickness of 0.020 is selected for the
present embodiment. The first layer 160, though flexible, is used in a substantially flat
form in the illustrated embodiment to provide a smooth outer surface for the case 10 and
should thus be somewhat thicker than the second layer 162. The second, inner layer
162 may also preferably be a sheet of TPU or its equivalent and may have slightly less
thickness, typically in the range 0.013 to 0.020 inch. A thickness of 0.015 inch is
selected for the present embodiment. The second layer 162, also quite flexible, is
formed into the cells during a molding process as the second layer 162 is bonded by high
frequency welding to the underside 6fthe firstlayer 160 at the regions 166. The bonded
regions 166 provide a gas-tight seal between and surrounding each of the closed
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volumes 164 thereby forming the gas-tight cells. The closed volumes 164 of the cells
108 are preferably filled with air that is trapped therein during the molding process. In
some embodiments, air or gas may be injected into the closed volumes 164. As shown
in Figure 5A, each of the cells 108 extend inward into the interior space of the case 10,
directly opposite the corresponding raised pads 106. As identified herein, the reference
number 164 may include “closed volume 164,” “enclosed volume 164,” or simply refer
tothe gés or air that is trapped within the cells 108. The TPU material, which is generally
available in either optically clear or tinted colors, may be treated to make them resistant
to yellowing by sunlight. Several levels of anti-yellowing are available. The preferred
grade for the present embodiments is 4, on a scale of 0 to 5 (5 being best), to preserve

the optically clear properties of the material for many years.

It should be appreciated that the cushioning performance of the trapped-gas cells relies
on the bonding of the first layer 160 to the second layer 162 in the regions 166, which
completely surround the enclosed volumes 164 of each of the trapped-gas cells formed
thereby. The bonding of the layers 160, 162 using the aforementioned high frequency
welding proces‘s ensures that the trapped-gas cells will be well sealed from each other.
Thus formed, the gas enclosed within the cells is trapped inside is disposed to provide
the necessary cushioning by yielding to pressure exerted from outside the cells. The
pressure thus exerted acts to compress the gas or, because of the flexibility of the first
160 and second 162 layers, to cause to gas to be displaced to another portion of the cell.
By keeping the cell size and volume relatively small, there is little chance that the first and
second layers will come into contact. Further, by using materials for the first 160 and
second 162 layers that are flexible but relatively tough, there is also little possibility that
the layers will stretch or become punctured by the range of collision incidents normally
encountered during travel and transport of electronic devices and other instruments likely
to be stored and carried in the protective carrying case of the present invention.

Continuing further with Figure 5A, the peripheral side panel 116 is formed of first 140,
second 142, and third 144 layers bonded together. The first 140 and third 144 layers
may be a knitted polyester fabric as used in the first side panel 102. The second layer
142 may be a neoprene layer as used in the first side panel 102. These layers 140, 142,
144 may be gathered together along the édges of the case 10 and secured with stitching
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150. Included in the layers stitched together may be the layers of the respective side
panels 102, 104 and a bead 146 and bead welting 148, all gathered and sewn within
bias tape 152. Also shown in Figure 5A in cross section is a zip fastener 118 including
the fabric tape 120 of the zip fastener structure. Typically, fabric tape 120 is a bias type
fabric or other strong but thin fabric that is resistant to stretching. In the portions of the
peripheral side panel 116 occupied by a zip fastener 118, the fabric tape 120 may
comprise the entirety of the peripheral side panel 116 for protective cases having a thin
profile as in the illustrative embodiment. The same structure of the peripheral side panel

116 is illustrated in both Figures 5A and 5B, with the same reference numbers.

Figure 5B illustrates a detailed cross section view 200 of a portion of one edge of a
protective case 10 according to an alternate embodiment of the present invention
depicted in Figure 4A. This view depicts the construction of the first (lower or back) 202
and second (upper or front) 204 side panels of the protective case 10. In this view, the
structure of the case 10 as depicted is the same as in Figure 5A except for the structure
of the first side panel 202. The first side panel 202 is laminated of threé layers including
first 230, second 232, and third 234 layers. The firstlayer 230 is an outer layer of knitted
polyester fabric. The second layer 232 may be neoprene or, alternatively be an
expanded foam (also known as EVA, for Ethylene Vinyl Acetate), which provides rubber-
like cushioning but at lower cost. The third layer 234 may be a knitted polyester fabric.
The knitted polyester fabric layers 230, 234 provide a smooth, soft surface for the outer
and inner layers. The layers are bonded together using heat, pressure and a light
adhesive coating on the surfaces in contact. The second neoprene or EV)\ layer 232
may be approximately 0.090 to 0.100 inch thick in the region of the raised pads 206 in
the illustrated embodiment. As noted previously, each of the pads 206 may be shaped
to replicate the outline shape of the individual trapped-gas cells 208 that are disposed
opposite to them in the second side panel 204 so that the full area of each trapped-gas
cell 208 is backed up (on the opposite side of the device 30) by a full cushion surface
when the case 10 is closed. The structure and materials of the second side panel 204
are the same as described in Figure 5A, with reference numbers 200, 202, 204, and 208
corresponding to reference numbers 100, 102, 104, and 108 respectively.

Figure 6 illustrates a plan view of an alternate embodiment of a transparent carrying
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case according to the present invention. The carrying case 250 includes a first side
panel 252 adjoined to a transparent second side panel 254. The transparent panel 254
preferably includes a plurality of trapped-gas cells 258 disposed throughout its area
within a perimeter 256 of the trapped-gas side panel 254, as described in the foregoing
e'mbodiments. The first side panel 252 is formed with a cut out center section so that the
second side panel 254 just fits into and fills the space provided by the cut out center
portion of the first side panel 252. The first 252 and second 254 side panels are joined
together along the perimeter 256 of the second side panel 254. As mentioned, the
second side panel 254 is fully transparent and is constructed as previously described in
the foregoing embodiments.

The first side panel 252 includes first 262, second 264, third 266, and fourth 268 flaps
that extend away from the perimeter 256 in the view shown in Figure 6. Each of these
flaps 262, 264, 266, and 268 includes one member of a hook and loop fastening device
attached to a specified surface in approximately the location shown in Figure 6. The size
and exact position of the fastening devices mat be varied to suit the particular application.
In the illustrated embodiment, first flap 262 includes a loop portion 272 disposed on the
opposite (outer) surface of the flap 262. The second flap 264 includes a hook portion
274 of a hook and loop fastener disposed on the proximate (inner) surface of the flap
264. The third flap 266 includes a loop portion 276 of a hook and loop fastener disposed
on the opposite (outer) surface of the. flap 266. The fourth flap 268 includes a loop
portion 278 disposed on the proximate (inner) surface of the flap 268. In use, after a
laptop computer or other article (not shown, it being understood to be in the same relative
orientation and placement as the embodiments illustrated in Figures 2, 5A, and 5B) is
placed, face down upon the transparent second side panel 254, the flaps are folded over
the laptop computer or other article, one-by-one, in the order 262, 264, 266, and 268.
As the flap 264 is folded over flap 262, the portion of the flap having the loop fastener
274 is pressed against the corresponding portion 272 of the flap 262 to engage the hook
and loop fastener. Similarly, as the flap 268 is folded over flap 266, the portion of the
flap having the loop fastener 278 is pressed against the corresponding portion 276 of the
flap 266 to engage the hook and loop fastener, thereby securing the transparent carrying
case 250 and the laptop computer or other article within the case 250.
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The carrying case illustrated in Figure 6 may be constructed in the same or similar
manner as the foregoing embodiments, using the same or similar materials. This
embodiment is illustrated to show that the transparent carrying case may be implemented
in a variety of ways, of which the one illustrated in Figure 6 is but one such variation,
which nevertheless has all of the same advantages as the embodiments illustrated in
Figures 1 and 2, etc.

While the invention has been shown in only one of its forms, it is not thus limited but is
susceptible to various changes and modifications without departing from the spirit
thereof. For example, in other embodiments, the raised pads 13 shown in Figure 1 (and
the following figures 2 through 5A & 5B) may not be required, the first side panel 12
being constructed as a cushioned panel without such features as the raised pads.
Further, illustratively, the first side panel 12, e.g., as in Figure 1, may be formed as a
single sheet of cushioned material. In another alternate embodiment, to the ones
illustrated in Figures 5A and 5B, the transparent side panels 104, 204 may be inverted
in configuration so that the trapped-gas cells extend toward the outside of the case 100,
200, and the smooth surface of the transparent side panels is disposed toward the inside
of the case 100, 200. In still other embodiments, the trapped-gas cells may extend in
both directions, outside and inside the respective case 100, 200.
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Claims
What is claimed is:

1. A protective case for a portable electronic device, comprising:

a first side panel including at least one cushioning layer; and

a second, transparent side panel, connected to said first side panel around
corresbonding perimeters thereof to form said case;

wherein said second side panel is formed of first and second transparent layers
bonded together along respective borders defining a plurality of closely-spaced, trapped-
gas cells disposed between said first and second transparent layers, said cells having
a gas trapped therein and being fully sealed from each other.

2. The case of Claim 1, further comprising:
an openable seam disposed along and between at least a portion of said

connected perimeters of said first and second side panels.

3. The case of Claim 2, further comprising:
atleast one continuous fastener disposed along said openable seam for opening

and closing said seam.

4. The case of Claim 1, further comprising:

a third side panel connected between said first and second side panels around
their respective perimeters, said third side panel including an openable seam disposed
along at least a portion thereof.

5. The case of Claim 4, further comprising:
at least one continuous fastening means disposed along said openable seam for

opening and closing said seam.

6. The case of Claim 5, wherein said continuous opening fastening means
comprises a fastener selected from the group consisting of a zip fastener and a hook-
and-loop strip fastener.
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7. The case of Claim 4, wherein said third side panel is formed of a laminated

fabric including at least one cushion layer.

8. The case of Claim 1, said first side panel further comprising:
first, second, and third layers, respectively a non-woven fabric, an ethylene vinyl

acetate (EVA) foam material for cushioning, and a knitted polyester fabric.

9. The case of Claim 8, said first side panel further comprising:
fourth and fifth layers, respectively a neoprene layer bonded to a knitted polyester
fabric layer, said fourth neoprene layer disposed next to said third non-woven fabric

layer.

10. The case of Claim 8, wherein said first side panel is formed as a planar array
of a plurality of cushioned segments having the same shape and disposition as said

trapped-gas cells of said second side panel.

11. The case of Claim 8, wherein said first, second, and third layers of said first
side panel are bonded together under a combination of adhesive, heat, and pressure.

12. The case of Claim 1, wherein said first transparent layer of said second
transparent side panel is configured as a planar surface and said trapped-gas cells

extend inward from said first transparent layer toward the inside of said case.

13. The case of Claim 1, wherein first and second transparent layers forming said
trapped-gas cells of said second side panel are formed of flexible, optically clear
thermoplastic polyurethane (TPU)

14. The case of Claim 1, wherein said trapped-gas cells contain a gas trapped
between said first and second transparent layers and said first and second layers are

sealed around each cell with welded seams.

15. The case of Claim 1, wherein the trapped-gas cells contain air or any
constituent thereof.
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16. The case of Claim 1, wherein said trapped-gas cells disposed between said

first and second transparent layers comprise an outline shape selected from the group

consisting of round, triangular, rectangular, hexagonal, and star-shaped.

17. The case of Claim 1, wherein said trapped-gas cells disposed between said
first and second transparent layers are of uniform shape and size.

18. The case of Claim 4, further comprising:

at least one fastening means disposed proximate said openable seam for closure
thereof.
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19. A protective case, comprising:

a multi-faceted grid of a plurality of sealed, transparent, gas-filled cells configured
to form a transparent front side panel of said case and attached along a periphery thereof
to arear side panel having atleast one cushioning layer, said periphery including a seam

along at least one side of said periphery openable by at least one zip fastener.

20. The case of Claim 19, wherein said multi-faceted grid of gas-filled cells
comprises:

a plurality of uniform geometrical segments, each said segment forming a cell that
is sealed around its perimeter thereby trapping therewithin a gas at substantially ambient

pressure.

21. The case of Claim 19, wherein said transparent front side panel comprises:
a muiti-faceted grid of said plurality of transparent, gas-filled cells formed by first
and second layers of flexible and optically clear material bonded together along sealed

borders surrounding each said cell.

22. The case of Claim 19, wherein said periphery is formed by a peripheral side
panel constructed of a cushioning layer bonded between third and fourth fabric layers.

23. The case of Claim 21, wherein said optically clear material comprises:

a material having a thickness within the range of 10 to30 mils and selected from
the group consisting of optically clear thermoplastic polyurethane (TPU) and polyvinyl
chloride (PVC).

24. The case of Claim 21, wherein said optically clear material includes a

compound to prolong transparency.

25. The case of Claim 19, wherein said at least one zip fastener comprises:

first and second rails of interlockable teeth and a sliding locking device.
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26. The case of Claim 19, wherein said plurality of uniform geometrical segments
comprises:

an array of rectangular segments.

27. The case of Claim 20, wherein said pIUraIity of uniform geometrical segments
comprises:
an array of uniform figures selected from the group consisting of circular,

triangular, rectangular, hexagonal, and star-shaped.

28. The case of Claim 19, wherein said multi-faceted grid of a plurality of sealed,
transparent, gas-filled cells comprises:
a plurality of cells filled with air.

29. The case of Claim 19, wherein said transparent front side panel includes a

color tint.
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