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Description
FIELD OF INVENTION

[0001]
systems.

This disclosure relates to luggage and luggage

BACKGROUND

[0002] Suitcases may be used for transporting cloth-
ing, footwear, and other materials or items. However, the
demands of travel can sometimes cause damage to the
suitcase of damage to their contents. Either traveling by
airplane or traveling by automobile, a durable and water-
proof suitcase may be needed to protect the contents
within a suitcase.

[0003] A releasably connected liner provides a protec-
tion of suitcase content. Such a liner is known, for exam-
ple, from WO 2020/206312 A2. For ease of movement,
a trolley handle gives a user a simple means to pull or
push a wheeled suitcase.

BRIEF SUMMARY

[0004] The present disclosure refers to a suitcase ac-
cording to claim 1. Preferred embodiments are defined
in the dependent claims. Aspects of this disclosure relate
to a suitcase comprising:

a base including:

- afirst shell structure having a first side and a second
side opposite the first side, the first shell structure
having afirst end and a second end opposite the first
end;

- abottom portion connected to the first end of the first
shell structure and configured to support the suitcase
on a surface;

- afirstinterior void defined by the first shell structure
and the bottom portion; and a lid rotatably connected
to the base, the lid including:

- asecond shell structure having a third side and
a fourth side opposite the third side, the second
shell structure having a first end and a second
end opposite the first end;

- a top portion connected to the first end of the
second shell structure; and

- a second interior void defined by the second
shell structure and the top portion; and

- aninterior liner releasably secured to either the
base within the first interior void or the lid within
the second interior void, wherein the interior liner
includes at least one storage cavity recessed
from an upper surface of the interior liner, where-
in the interior liner includes a plurality of first fas-
tener portions positioned near the upper surface
of the interior liner that releasably connect to a
plurality of second fastener portions positioned
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on either the base or the lid;

wherein the interior liner includes a first set of open-
ings extending through a first side of the interior liner
and a second set of openings extending through a
second side of the interior liner, wherein the first side
is opposite the second side, wherein each opening
of the first set of openings includes a grommet, and
wherein the grommet has an interior layer and an
exterior layer that are joined together and the interior
layer has a first outward facing surface that is sub-
stantially parallel with the interior surface of the in-
terior liner and the exterior layer of the grommet has
a second outward facing surface thatis substantially
parallel with the exterior surface of the interior liner;
and

wherein the interior layer and the exterior layer of
the grommet are permanently joined in a central re-
gion prior to a hole that receives a mount being cut
in the central region of the grommet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The present invention is illustrated by way of
example and not limited in the accompanying figures in
which like reference numerals indicate similar elements
and in which:

Figures 1 to 30 relate to an exemplary suitcase not
falling within the scope of the present invention. FIG.
1is afront perspective view of an exemplary suitcase
according to one or more aspects described herein.
FIG. 2 is a rear perspective view of the suitcase of
FIG. 1 according to one or more aspects described
herein.

FIG. 3 is a front view of the suitcase of FIG. 1 ac-
cording to one or more aspects described herein.
FIG. 4 is a right side view of the suitcase of FIG. 1
according to one or more aspects described herein.
FIG. 5is arear view of the suitcase of FIG. 1 accord-
ing to one or more aspects described herein.

FIG. 6 is a left side view of the suitcase of FIG. 1
according to one or more aspects described herein.
FIG.7isatopview ofthe suitcase of FIG. 1 according
to one or more aspects described herein.

FIG. 8 is a bottom view of the suitcase of FIG. 1
according to one or more aspects described herein.
FIG. 9 is a front view of the suitcase of FIG. 1 with
the extendable trolley handle in a raised position ac-
cording to one or more aspects described herein.
FIG. 10A is a front perspective view of a wheel as-
sembly removed from the suitcase of FIG. 1 accord-
ing to one or more aspects described herein.

FIG. 10B is a rear perspective view of a wheel as-
sembly removed from the suitcase of FIG. 1 accord-
ing to one or more aspects described herein.

FIG. 11A is an exploded perspective view of an al-
ternate wheel assembly being installed onto the suit-
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case of FIG. 1 according to one or more aspects
described herein.

FIG. 11B is a rear perspective view of the housing
of the alternate wheel assembly illustrated in FIG.
11A according to one or more aspects described
herein.

FIG. 11C is an enlarged rear perspective view of the
wheel recess in the suitcase to receive the alternate
wheel assembly illustrated in FIG. 11A according to
one or more aspects described herein.

FIG. 11D is a partial cross-sectional view of the al-
ternate wheel assembly illustrated in FIG. 11A in-
stalled onto the suitcase of FIG. 1 with some com-
ponents removed for clarity according to one or more
aspects described herein.

FIG. 12A is a partial exploded view of the identifica-
tion tag holder being installed onto the suitcase of
FIG. 1 according to one or more aspects described
herein.

FIG. 12B is a rear perspective view of the identifica-
tion tag holder according to one or more aspects
described herein.

FIG. 12C is a partial cross-sectional view of the iden-
tification tag holder installed in the suitcase of FIG.
1 according to one or more aspects described herein.
FIG. 13 is a top perspective view of the suitcase of
FIG. 1 in an open configuration according to one or
more aspects described herein.

FIG. 14A is a side perspective view of the suitcase
of FIG. 1 according to one or more aspects described
herein.

FIG. 14B is an enlarged side perspective view of the
suitcase of FIG. 1 with the latch assembly removed
according to one or more aspects described herein.
FIG. 15A is a partial exploded perspective view of
the latch assembly being assembled to the lid of the
suitcase of FIG. 1 according to one or more aspects
described herein.

FIG. 15B is a partial perspective view of the latch
assembly assembled to the lid of the suitcase of FIG.
1 according to one or more aspects described herein.
FIG. 15C is a partial exploded perspective view of
the latch assembly assembled to the base of the suit-
case of FIG. 1 according to one or more aspects
described herein.

FIG. 16A is a partial cross-sectional side view
through the latch assembly of the suitcase of FIG. 1
in alocked position according to one or more aspects
described herein.

FIG. 16B is a partial cross-sectional side view
through the latch assembly of the suitcase of FIG. 1
in an unlocked position according to one or more
aspects described herein.

FIG. 17 is a front perspective view of a latch assem-
bly of the suitcase of FIG. 1 according to one or more
aspects described herein.

FIG. 18isarear perspective view of a latch assembly
of the suitcase of FIG. 1 according to one or more
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aspects described herein.

FIG. 19 is a side perspective view of an alternate
embodiment of the suitcase of FIG. 1 in a locked
orientation according to one or more aspects de-
scribed herein.

FIG. 20 is a side perspective view of an alternate
embodiment of the suitcase of FIG. 1 in an unlocked
orientation according to one or more aspects de-
scribed herein.

FIG. 21 is a perspective schematic view of an alter-
nate embodiment of the suitcase of FIG. 1 with a
deployable bag according to one or more aspects
described herein.

FIG. 22 is a top perspective view of an alternate em-
bodiment of the suitcase with a deployable bag of
FIG. 21 according to one or more aspects described
herein.

FIG. 23 is a front right perspective view of the de-
ployable bag in a closed configuration of the suitcase
of FIG. 21 according to one or more aspects de-
scribed herein.

FIG. 24 is a front right perspective view of the de-
ployable bag in an open configuration of the suitcase
of FIG. 21 according to one or more aspects de-
scribed herein.

FIG. 25 is a rear perspective view of the deployable
bag in a closed configuration of the suitcase of FIG.
21 according to one or more aspects described here-
in.

FIG. 26 is a rear perspective view of the deployable
bag in an open configuration of the suitcase of FIG.
21 according to one or more aspects described here-
in.

FIG. 27 is an enlarged view of the deployable bag
installed in the suitcase of FIG. 21 according to one
or more aspects described herein.

FIG. 28 is an enlarged view of the deployable bag
installed in the suitcase of FIG. 21 according to one
or more aspects described herein.

FIG. 29 is an enlarged view of the deployable bag
installed in the suitcase of FIG. 21 according to one
or more aspects described herein.

FIG. 30 is a rear perspective view of the suitcase of
FIG. 1 with the trolley handle extended and some
components removed according to one or more as-
pects described herein.

FIG. 31 is a front perspective view of the grip portion
of the trolley handle assembly of an exemplary suit-
case according to one or more aspects described
herein.

FIG. 32 is a side view of the grip portion of FIG. 31
according to one or more aspects described herein.
FIG. 33 is a front view of the grip portion of FIG. 31
with the outer housings removed according to one
or more aspects described herein.

FIG. 34 is a perspective view of the grip portion of
FIG. 33 according to one or more aspects described
herein
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FIG. 35 is a front perspective view of another exem-
plary suitcase according to one or more aspects de-
scribed herein.

FIG. 36 is a rear perspective view of the suitcase of
FIG. 35 according to one or more aspects described
herein.

FIG. 37 is a front view of the suitcase of FIG. 35
according to one or more aspects described herein.
FIG. 38 is a right side view of the suitcase of FIG. 35
according to one or more aspects described herein.
FIG. 39 is a rear view of the suitcase of FIG. 35 ac-
cording to one or more aspects described herein.
FIG. 40 is a left side view of the suitcase of FIG. 35
according to one or more aspects described herein.
FIG. 41 is a top view of the suitcase of FIG. 35 ac-
cording to one or more aspects described herein.
FIG.42 is a bottom view of the suitcase of FIG. 35
according to one or more aspects described herein.
FIG. 43A s a partially exploded top right perspective
view of the suitcase of FIG. 35 in an open configu-
ration according to one or more aspects described
herein.

FIG. 43B is a perspective partial exploded view of
an alternate attachment assembly for an interior liner
with the liner removed of the suitcase of FIG. 35 ac-
cording to one or more aspects described herein.
FIG. 43C is a perspective partial view of the attach-
ment assembly of FIG. 43B according to one or more
aspects described herein.

FIG. 43D is a perspective partial view of the attach-
ment assembly of FIG. 43B according to one or more
aspects described herein.

FIG. 43E is a perspective exploded view of the liner
attachment assembly of FIG. 43B according to one
or more aspects described herein.

FIG. 43F is a perspective view of the lid of the suit-
case of FIG. 35 with some components removed ac-
cording to one or more aspects described herein.
FIG. 43G is an enlarged perspective view of the me-
chanical connector arranged on the interior of the lid
of FIG. 43F according to one or more aspects de-
scribed herein.

FIG. 43H is an enlarged perspective view of the me-
chanical connector arranged on the interior of the lid
of FIG. 43F according to one or more aspects de-
scribed herein.

FIG. 44Ais a front view of the suitcase of FIG. 35 in
an open configuration with some components re-
moved according to one or more aspects described
herein.

FIG. 44B is a partially exploded front perspective
view of the suitcase of FIG. 35 in an open configu-
ration with some components removed according to
one or more aspects described herein.

FIG. 44C is a partial front perspective view of the
suitcase of FIG. 35 in an open configuration with
some components removed according to one or
more aspects described herein.
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FIG. 44D is an enlarged partial cross-sectional per-
spective view of the lid of the suitcase of FIG. 35 with
some components removed according to one or
more aspects described herein.

FIG. 45 is a partial front perspective view of the suit-
case of FIG. 35 in an open configuration with some
components removed according to one or more as-
pects described herein.

FIG. 46 is a partial top view of the suitcase of FIG.
35 in an open configuration with some components
removed according to one or more aspects de-
scribed herein.

FIG. 47 is a rear perspective view of the wheel as-
sembly of the suitcase of FIG. 35 according to one
or more aspects described herein.

FIG. 48 is a front perspective view of the wheel as-
sembly of the suitcase of FIG. 35 according to one
or more aspects described herein.

FIG. 49 is a right front perspective view of the lid
shell of the suitcase of FIG. 35 according to one or
more aspects described herein.

FIG. 50 is a left front perspective view of the lid shell
of the suitcase of FIG. 35 according to one or more
aspects described herein.

FIG. 51 is a left front perspective view of the base
shell of the suitcase of FIG. 35 according to one or
more aspects described herein.

FIG. 52 is a right front perspective view of the base
shell of the suitcase of FIG. 35 according to one or
more aspects described herein.

FIG. 53 is a partial rear perspective view of the par-
tially assembled suitcase of FIG. 1 according to one
or more aspects described herein.

FIG. 54 is a partial front perspective view of view of
the trolley handle extrusion assembly of one side of
the trolley handle assembly of the suitcase of FIG.
1 with the suitcase shell removed for clarity accord-
ing to one or more aspects described herein.

FIG. 55Ais a partial cross-sectional side view of the
suitcase of FIG. 1 according to one or more aspects
described herein.

FIG. 55B is an enlarged cross-sectional side view of
FIG. 55A according to one or more aspects de-
scribed herein.

FIG. 56 is a partial cross-sectional side view of suit-
case of FIG. 1 according to one or more aspects
described herein.

FIG. 57A is a rear perspective view of the shell of
the suitcase of FIG. 1 with the trolley handle removed
for clarity according to one or more aspects de-
scribed herein.

FIG.57B is an enlarged partial rear perspective view
of FIG. 57A according to one or more aspects de-
scribed herein.

FIG. 58 is a partial cross-sectional side view of suit-
case of FIG. 1 according to one or more aspects
described herein.

FIG. 59 is an enlarged front perspective view of the
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trolley handle assembly of FIG. 54 according to one
or more aspects described herein.

FIG. 60 is an enlarged front perspective view of the
trolley handle assembly of FIG. 54 according to one
or more aspects described herein.

FIG. 61 is atop cross-sectional view of the extrusions
of the trolley handle extrusion assembly of FIG. 54
according to one or more aspects described herein.
FIG. 62is a partial rear perspective view of the trolley
handle extrusion assembly of FIG. 54 according to
one or more aspects described herein.

FIG. 63 is an enlarged rear perspective view of the
juncture of the minor extrusion and major extrusion
of the view of the trolley handle assembly of FIG. 62
according to one or more aspects described herein.
FIG. 64 is an enlarged rear bottom perspective view
of the trolley handle assembly of FIG. 54 according
to one or more aspects described herein.

FIG. 65 is a rear perspective view of the major ex-
trusion of the trolley handle extrusion assembly ac-
cording to one or more aspects described herein.
FIG. 66 is a rear perspective view of the minor ex-
trusion of the trolley handle extrusion assembly ac-
cording to one or more aspects described herein.
FIG. 67 is a rear perspective view of the tertiary ex-
trusion of the trolley handle extrusion assembly ac-
cording to one or more aspects described herein.
FIG. 68 is a rear perspective view of the top cap of
the trolley handle extrusion assembly according to
one or more aspects described herein.

FIG. 69 is a rear perspective view of the bottom cap
of the trolley handle extrusion assembly according
to one or more aspects described herein.

FIG. 70 is a rear perspective view of the mounting
clip of the suitcase of FIG. 1 according to one or more
aspects described herein.

FIG. 71 is a rear perspective view of an exemplary
suitcase according to one or more aspects described
herein.

FIG. 72Ais a front perspective view of a trolley han-
dle assembly of the suitcase of FIG. 71 according to
one or more aspects described herein.

FIG. 72B is a top cross-sectional view of the extru-
sions of the trolley handle extrusion assembly of FIG.
72A according to one or more aspects described
herein.

FIG. 73is arear perspective view of the trolley handle
assembly of FIG. 72A according to one of more as-
pects described herein.

FIG. 74 is a front perspective view of the trolley han-
dle assembly of FIG. 72A with some components
removed according to one or more aspects de-
scribed herein.

FIG. 75 is a front perspective view of the trolley han-
dle assembly of FIG. 72A with some components
removed according to one or more aspects de-
scribed herein.

FIG. 76 is a front perspective view of the trolley han-
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dle assembly of FIG. 72A with some components
removed according to one or more aspects de-
scribed herein.

FIG. 77 is a rear perspective view of the suitcase of
FIG. 71 with some components removed according
to one or more aspects described herein.

FIG. 78 is a partially exploded cross-sectional side
view of the suitcase of FIG. 71 according to one or
more aspects described herein.

FIG. 79 is a partially exploded cross-sectional side
view of the suitcase of FIG. 71 according to one or
more aspects described herein.

FIG. 80 is a partial cross-sectional side view of the
suitcase of FIG. 71 according to one or more aspects
described herein.

FIG. 81 is an enlarged partial perspective view of the
suitcase of FIG. 71 according to one or more aspects
described herein.

FIG. 82 is a perspective view of the major bushing
of the trolley handle assembly of FIG. 72A according
to one or more aspects described herein.

FIG. 83 is a perspective view of the minor bushing
of the trolley handle assembly of FIG. 72A according
to one or more aspects described herein.

FIG. 84 is a perspective view of the bottom cap of
the trolley handle assembly of FIG. 72A according
to one or more aspects described herein.

FIG. 85 is a front perspective view of the grip portion
of the trolley handle assembly of FIG. 72A with some
components removed according to one or more as-
pects described herein.

FIG. 86 is a rear perspective view of the grip portion
of the trolley handle assembly of FIG. 72A with some
components removed according to one or more as-
pects described herein.

FIG. 87 is a front perspective view of an interior liner
for a base of a suitcase according to the present
invention.

FIG. 88 is a front perspective view of an interior liner
for a lid of a suitcase according to the present inven-
tion.

FIG. 89 is a front view of the interior liner of FIG. 87
according to one or more aspects described herein.
FIG. 90 is aright side view of the interior liner of FIG.
87 according to one or more aspects described here-
in.

FIG. 91 is a front view of the interior liner of FIG. 88
according to one or more aspects described herein.
FIG. 92 is a left side view of the interior liner of FIG.
88 according to one or more aspects described here-
in.

FIG. 93 is a left side view of the interior liner of FIG.
88 according to one or more aspects described here-
in.

FIG. 93 is aright side view of the interior liner of FIG.
92 according to one or more aspects described here-
in.

FIG. 94 is an enlarged partial cross-sectional view
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the interior liner of FIG. 87 according to one or more
aspects described herein.

FIG. 95 is a perspective view of a portion of a fastener
attached to the interior liner of FIG. 87 according to
one or more aspects described herein.

FIG. 96 is a cross-sectional schematic of the attach-
ment of the portion of the fastener shown in FIG. 95
according to one or more aspects described herein.
FIG. 97 is a front view of the interior liner of FIG. 87
with exemplary straps extending across the interior
liner and the suitcase removed according to one or
more aspects described herein.

FIG. 98 is a front view of an exemplary strap accord-
ing to one or more aspects described herein.

FIGS. 99A-99E are perspective views of a manufac-
turing process of the grommet according to one or
more aspects described herein.

FIG. 100 illustrates a flowchart for the manufacturing
process of the grommet shown in FIGS. 99A-99E.
FIGS. 101A-101D are perspective views of optional
mechanical connectors that can be arranged on the
interior of either alid or a base of a suitcase according
to one or more aspects described herein.

FIG. 102 is a front view of the suitcase of FIG. 35 in
an open configuration that shows optional locations
for mechanical connectors with some components
removed according to one or more aspects de-
scribed herein.

[0006] Further, itis to be understood that the drawings
may represent the scale of different components of one
single embodiment; however, the disclosed embodi-
ments are not limited to that particular scale.

DETAILED DESCRIPTION

[0007] In the following description of various example
structures according to the invention, reference is made
to the accompanying drawings, which form a part hereof,
and in which are shown by way of illustration various
example devices, systems, and environments in which
aspects of the invention may be practiced. It is to be un-
derstood that other specific arrangements of parts, ex-
ample devices, systems, and environments may be uti-
lized and structural and functional modifications may be
made without departing from the scope of the present
invention. Also, while the terms "top," "bottom," "front,"
"back," "side," "rear," and the like may be used in this
specification to describe various example features and
elements of the invention, these terms are used herein
as a matter of convenience, e.g., based on the example
orientations shown in the figures or the orientation during
typical use. Nothing in this specification should be con-
strued as requiring a specific three-dimensional orienta-
tion of structures in order to fall within the scope of this
invention. Also, the reader is advised that the attached
drawings are not necessarily drawn to scale.

[0008] Additionally, the term "plurality," as used herein,
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indicates any number greater than one, either disjunc-
tively or conjunctively, as necessary, up to an infinite
number.

[0009] "Generally parallel," as the term is used herein,
means that a first line, segment, plane, edge, surface,
etc. is approximately (in this instance, within 5%) equi-
distant from with another line, plane, edge, surface, etc.,
over at least 50% of the length of the first line, segment,
or edge, or over at least 50% of the area of the plane or
surface, etc. In some examples, lines, segments, or edg-
es may be considered "generally parallel" if one such a
line, segment, or edge is approximately equidistant (=
5%) to another respective line, segment, or edge over at
least 60%, at least 75%, at least 85%, at least 90%, or
even at least 95% of a length of either of the lines, seg-
ments, or edges being considered. Additionally, planes
or surfaces may be considered "generally parallel" if one
plane or surface is approximately equidistant (+ 5%) to
another respective plane or surface over at least 60%,
at least 75%, at least 85%, at least 90%, or even at least
95% of a surface area of either of the planes or surfaces
being considered.

[0010] "Generally perpendicular,” as the term is used
herein, means that afirstline, segment, plane, edge, sur-
face, etc. is approximately (in this instance, within 5%)
orthogonal from with another line, plane, edge, surface,
etc., over at least 50% of the length of the first line, seg-
ment, or edge, or over at least 50% of the area of the
plane or surface, etc. Insome examples, lines, segments,
or edges may be considered "generally perpendicular” if
one such a line, segment, or edge is approximately or-
thogonal (+ 5%) to another respective line, segment, or
edge over at least 60%, at least 75%, at least 85%, at
least 90%, or even at least 95% of a length of either of
the lines, segments, or edges being considered. Addi-
tionally, planes or surfaces may be considered "generally
perpendicular" if one plane or surface is approximately
orthogonal (= 5%) to another respective plane or surface
over at least 60%, at least 75%, at least 85%, at least
90%, or even at least 95% of a surface area of either of
the planes or surfaces being considered.

[0011] Ingeneral,the presentdisclosure relates to suit-
cases, or containers, and aspects of the suitcase such
as latching assemblies, wheel assemblies, and other
sub-assemblies. According to various aspects and em-
bodiments, the suitcases and latching assemblies de-
scribed herein may be formed of one or more of a variety
of materials, such as metals (including metal alloys), pol-
ymers, and composites, and may be formed in one of a
variety of configurations, without departing from the
scope of the invention. Itis understood that the suitcases
may contain components made of several different ma-
terials. Additionally, the components may be formed by
various forming methods. For example, metal compo-
nents, may be formed by forging, molding, casting,
stamping, machining, and/or other known techniques.
Additionally, the polymer components may be formed or
manufactured by polymer processing techniques, such
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as various molding and casting techniques and/or other
known techniques.

[0012] The various figures in this application illustrate
examples of suitcases according to this disclosure. When
the same reference number appears in more than one
drawing, that reference number is used consistently in
this specification and the drawings refer to the same or
similar parts throughout. The suitcase may be configured
to contain, store, carry, etc., items including but not lim-
ited to, clothing, footwear, electronics, or any other items.
Additionally or alternatively, the suitcase may be config-
ured to store fragile materials without departing from the
scope of the disclosure described herein.

[0013] FIGS. 1-8 depict views of the suitcase 100. The
suitcase designated at 100, which does not fall within the
scope of the present invention, may comprise a base 102
and alid 104 that may be coupled together. For example,
the base 102 and the lid 104 may be rotatably coupled
together such that the base 102 and the lid 104 are con-
nected by a hinge 106 or a plurality of hinges 106. Both
the base 102 and the lid 104 may be a structure that
forms a void for containing articles, as will be discussed
more fully herein. In some examples, the base 102 and
the lid 104 may have a similar volumetric displacement
such that the size of the interior void 103 of the base 102
is substantially the same as the size of the interior void
105 of the lid 104, or where the volume of the void of the
base 102 may be within 10 percent of the volume of the
void of the lid 104. In some embodiments, the volume of
suitcase 100 may be approximately 42,000 cubic cen-
timeters, or within a range of 35,000 cubic centimeters
and 45,000 cubic centimeters. The base 102 and the lid
104 may be cuboidal or substantially cuboidal in shape.
For example, in some embodiments, the suitcase 100
may have a length of approximately 22 inches (55.9 cm),
a width of approximately 14 inches (35.6 cm), and a
height of 9inches (22.9 cm). While in other embodiments,
the suitcase 100 may have different dimensions. In other
examples, the base 102 may be prismoidal or substan-
tially prismoidal (e.g., a pentagonal prism, hexagonal
prism, heptagonal prism, or the like) in shape. In still other
examples, the base 102 may be substantially cylindrical
in shape or may have a substantially trapezoidal cross
section. Various other shapes may be used without de-
parting from the invention.

[0014] The suitcase 100 may also include a tow pull or
extendable trolley handle assembly 400, a plurality of
handles 160, a plurality of wheels 168 located on a bottom
of the suitcase 100, a plurality of latch assemblies 180,
and a pair of retractable padlock loops 178, 179 to allow
apadlockto beinstalled to secure the suitcase 100 during
travel. In addition, suitcase 100 may be configured to be
water resistant, or waterproof, or not allow substantially
any water or moisture to enter the interior of the suitcase
100. As another feature, the exterior of the suitcase 100
may have a contoured shape that may include a plurality
of recesses to accommodate the latch assemblies 180,
hinges 106, a trolley handle assembly 400, and wheels
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168 to minimize their profile and exposure to possible
damage from collisions with other objects during travel.
[0015] The base 102 may include a lower shell struc-
ture 108 having a first side 110, a second side 112 op-
posite the first side 110, a third side 114 extending be-
tween an edge of the first side 110 and an edge of the
second side 112, and a fourth side 116 opposite the third
side 114. The lower shell 108 may also have a first end
118 and a second end 120 near the opening for the in-
terior void 103 of the base 102. The lower shell 108 may
also include a bottom portion 122 connected to a firstend
118 of the lower shell structure 108 and configured to
support the suitcase 100 on a surface such as a table,
the ground, or the like. Similarly, the lid 104 may include
a upper shell structure 124 having a first side 126, a sec-
ond side 128 opposite the first side 126, a third side 130
extending between an edge of the first side 126 and an
edge of the second side 128, and a fourth side 132 op-
posite the third side 130. The upper shell structure 124
may also have afirst end 134 and a second end 136 near
the opening for the interior void 105 of the lid 104. The
upper shell structure 124 may also include a top portion
138 connected to a first end 134 of the upper shell struc-
ture 124 and configured to support the suitcase 100 on
a surface such as a table, the ground, or the like.
[0016] Insome examples,boththe uppershell 124 and
the lower shell 108 may each be formed as a unitary, or
single, member such that each shell is seamless. Addi-
tionally, the upper shell 124 and the lower shell 108 may
be free of any apertures or openings that pierce or extend
from an exterior surface into the respective interior voids
103, 105 of the base 102 and lid 104. By having shells
108, 124 that are free of openings extending from the
exterior to the interior, the suitcase 100 may advanta-
geously prevent any moisture or water from entering the
interior of the suitcase 100. The shells 108, 124 may gen-
erally have a thickness within arange of 2 mm and 4 mm,
or within 1.5 mm and 6 mm. The shells 108, 124 may
alsoinclude varying wall thicknesses inlocalized regions.
For example, some areas may be thicker than other re-
gions of the shells 108, 124 to provide attachment loca-
tions for the various components. These thicker regions
may be arranged to receive mechanical fasteners or oth-
er connecting members. As another feature, the shells
108, 124 may include ribs, or rubrails, 109, which may
be arranged along an outer or inner surface of the lower
shell 108 and the upper shell 124 to increase the stiffness
and strength of the shells and also provide extra protec-
tion for the shells 108, 124. For example, the ribs 109
may be oriented along the length of the top portion 138
of the upper shell 124 and along the bottom portion 122
of the lower shell 108. In some embodiments, the ribs
109 may be evenly spaced from the firstand second sides
126, 128 of the upper shell 124 and may be arranged in
pairs of ribs 109.

[0017] As discussed above, the upper shell 124 and
the lower shell 108 may form the majority of the exterior
of the suitcase 100 and each may have a contoured
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shape that includes a primary surface, a raised surface,
and a plurality of recesses, where the recesses may pro-
tect the components from collisions or damage. For ex-
ample, the upper shell 124 may include a raised protrud-
ed surface 140 that extends near and/or along the second
end 120 around the perimeter of the upper shell 124. The
raised surface 140 may be offset a fixed distance from a
primary surface 142 of the upper shell. A plurality of upper
latch recesses 144 may be at least partially formed within
the raised surface 140. Each upper latch recess 144 may
have a depth equal to or greater than the thickness of
each of the latch assemblies 180 to provide protection
from the latch assemblies 180. The upper latch recesses
144 may have a substantially rectangular shape, or al-
ternatively a shape that closely matches the shape of the
latch assembly 180. Each latch recess 144 may have
receiving features to secure a latch assembly 180 within
the recess 144. The receiving features may comprise a
pocket on either side of the recess 144 to receive a pin
or other mounting hardware for the latch assemblies 180.
[0018] Similar to the upper shell 124, the lower shell
108 may include a primary surface 146, a raised protrud-
ed surface 148 that extends near and/or along the second
end 136 around the perimeter of the lower shell 108. The
raised surface 148 may be offset a fixed distance from a
primary surface 146 of the upper shell. A plurality of lower
latch recesses 150 may be at least partially formed within
the raised surface 148. Each lower latch recess 150 may
have a depth equal to or greater than the thickness of
each of the latch assemblies 180. The lower latch recess-
es 150 may have a depth that is generally the same as
the depth of the upper latch recess 144. The latch re-
cesses 150 may include a latch keeper 182 that extends
across the recess 150 and provides an engaging surface
for the latch assembly 180 to secure the lower shell 108
to the upper shell 124. Each recess 150 may have a
substantially rectangular shape, or alternatively a shape
that closely matches the shape of the latch assembly
180. The shape and size of the recesses 144, 150 may
be mirror images of each other to and may be aligned to
form a larger recess to receive the entire latch assembly
180.

[0019] The trolley handle assembly 400 may be at-
tached to the lower shell 108 along the exterior of the
bottom portion 122. The trolley handle assembly 400 may
be formed as a separate member and attached to the
lower shell 108. The lower shell 108 may have a tow pull
recess or trolley handle recess 154 that is offset from the
primary surface 146 on the bottom portion 122 of the
lower shell 108. The tow pull recess 154 may be sub-
stantially U-shaped as shown in FIG. 2, or may be a pair
of symmetrical elongated recesses 154 to receive trolley
handle assembly 400. The recess 154 may have a depth
that is equal to or greater than the thickness of the ex-
trusions of the trolley handle to adequately protect the
trolley handle assembly 400 from impacts. The trolley
handle assembly 400 may include an extendable extru-
sion assembly 410 that slides upward from the top of the
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suitcase to provide an elevated grip for a user to easily
pull the suitcase 100 as shown in FIG. 9.

[0020] Additionally, to allow the user to easily pull the
suitcase 100, the bottom of the suitcase may include a
plurality of wheel assemblies 164 positioned on the rear
and bottom of the suitcase 100. Each wheel assembly
164 may be formed as a separate member, as shown in
FIGS. 10A and 10B, and may include a wheel housing
166 having a rounded shape and at least one mounting
flange 167 located on at least one end, and a wheel 168
mounted on an axle (not shown) such that the axle is
aligned with a center of the rounded shape. The mounting
flange 167 may include a mounting hole. The lower shell
108 may include a wheel recess 170 to receive the wheel
assembly 164. The wheel assembly 164 may be secured
to the wheel recess using at least one mechanical fas-
tener extending through the mounting hole positioned in
the mounting flange 167. As shown in the exemplary em-
bodiment, the suitcase 100 may comprise a pair of wheel
assemblies 164; however, in other embodiments the suit-
case may include more additional wheel assemblies 164.
The wheel assemblies 164 may be evenly spaced from
the sides of the suitcase 100. The housing 166 may be
formed from a polymer material, such as a polyamide
(nylon) or similar material, while the wheels 168 may be
formed from a polymer material, such as a polyurethane,
or similar material.

[0021] FIGS. 11A-11D illustrate another option for the
wheel assembly 264 that may install onto suitcase 100.
Wheel assembly 264 may include a wheel housing 266
that has a rounded shape and a mounting flange 267.
The wheel assembly 264 may further include a wheel
268 mounted on axle 269. The housing 266 may further
include a pair of horizontally oriented projections 271 po-
sitioned along each side of the housing 266 that may
insertinto a pair of grooves 273 oriented within the recess
270 of the lower shell 108. Each projection 271 of the
pair of projections is received into each groove 273 of
the pair of grooves to support to the housing 266 in a
vertical direction within the recess 270. The wheel as-
sembly 264 may then be secured in a horizontal direction
by a mechanical fastener extending through a mounting
hole on the flange 267 and into a thickened portion of the
shell 108, which prevents the fastener from piercing into
an interior of the shell. As another option, the housing
266 may also include a detent 275, or protrusion, on a
forward end of the housing 266. The detent 275 may be
received in a slot 277 near the rear end of the recess 270
to provide additional support in a horizontal direction to
the wheel assembly 264.

[0022] Insomeembodiments, the bottom (correspond-
ing to the fourth side 132 of the upper shell 124) of the
suitcase 100 may also and/or alternatively include one
or more feet 172A which may support the suitcase 100
on a surface such as a table, the ground, or the like. The
feet 172 may be attached may be attached to the upper
shell 124 and may be located opposite the wheel assem-
blies 164 to give a proper balance as shown in FIG. 8.
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The feet 172 may be formed of a non-skid or non-sliding
impact absorbing material, such as a rubber, elastomer,
or other similar material. For example, the feet 172 may
be formed from an EPDM (ethylene propylene diene
monomer) rubber (ethylene propylene diene monomer)
or similar material. The feet may be attached to the shell
using an adhesive, ultrasonic welding technique, or elec-
tromagnetic bonding (such as Emabond®). By attaching
the feet using a bonding or welding technique the shells
108, 124 may remain free of any intrusions into their in-
terior.

[0023] Each of the feet 172 may be received in a foot
recess 174 that may be formed within the raised surface
148 of the upper shell 124. The foot 172 may have a
substantially elliptical shape, a square shape, or any
shape. In addition, each foot 172 may extend an amount
equal to the distance each wheel 168 extends beyond
the suitcase. Thus, the top of the suitcase 100 may be
approximately level when sitting on the ground. As an-
other option, one or more feet 172B may also be located
along the second side 112, 128 of the shells 108, 124
such that the feet 172B are positioned opposite each
other on both the upper shell 124 and the lower shell 108.
As shown in FIG. 6, the feet 172B may be positioned
along the second side 128 of the upper shell 124 and
along the second side 112 of the lower shell 108. The
feet 172 B may be formed from a similar material to the
feet 172A on the bottom of the suitcase 100. While having
the same material, the shape of the feet 172B may be
slightly different than the feet 172A in that the feet 172B
may have a generally truncated elliptical shape. The feet
172 may be generally aligned with one of the hinges 106
where a flat portion of the feet 172B are spaced from an
edge of a hinge 106. In addition, the feet 172B may be
arranged to contact one another when the suitcase 100
is fully opened to reduce the impact forces on the hinges
and the other components of the suitcase 100 when it is
opened.

[0024] Still another feature of the suitcase 100 is an
identification tag holder 250 to help a user easily identify
the suitcase 100 as illustrated in FIGS. 12A-12C. The
identification tag holder 250 may be located on either the
lid 104 or the base 102. For example, the identification
holder 250 may be located between the extrusion as-
semblies 410 of the trolley handle assembly 400. The
identification tag holder 250 may include a transparent
card sleeve 252, and a slidable card mount254. The card
mount 254 may have a central opening 253 and may be
slidably engaged with a slot 255 positioned in the lower
shell 108 such that the card mount 254 movesina vertical
direction. The card mount 254 may include a pocket to
secure the card sleeve 252. The card sleeve 252 may
have an opening to receive an identification tag 257 such
as a business card or similar material that may contain
a user’s identification information. The card mount 254
may slide upward along the slot 255 to an open position
exposing the pocket to allow a user to install the card
sleeve 252 and then slide the card mount 254 downward
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into the slot 255. The card mount 254 may include a pair
of grooves or depressions 258 arranged on each side of
the card mount 254 to receive a detent 260, or protrusion,
positioned within the slot 255. As the card mount 254 is
slid downward within the slot 255, the detent 260 may be
received within the groove 258 of the card mount 254.
The card mount 254 may be secured within the slot 255
by the detents 260 engagement with the grooves 258.
The slot 255 may have a pair of detents 260 with a detent
260 being located on both sides of the slot 255. The
grooves 258 may be positioned near a lower end 259.
The identification material may then be easily viewed
through the opening 253 of the card mount 254. In some
embodiments, the detents 260 may be arranged on the
card mount 254 and the grooves 258 arranged within the
slot 255.

[0025] To helpimprove the security of the suitcase 100,
the suitcase 100 may include a pair of padlock loops 178,
179 to receive a padlock (not shown) to prevent any un-
authorized opening of the suitcase 100. A first padlock
loop 178 may be connected to the upper shell 124 and
asecond padlockloop 179 may be connected to the lower
shell 108 such that the first padlock loop 178 is aligned
with the second padlock loop 179 to allow a padlock to
be inserted into the opening of each padlock loop 178,
179. Each padlock loop 178, 179 may be retractable
where they can rotate into slots on the respective shells
124, 108 to store and protect the loops 178, 179 when
they are not in use.

[0026] The suitcase 100 including the upper and lower
shells 124, 108 may be formed from various materials,
such as one or more metals, alloys, polymers, ceramics,
or fiber-reinforced materials. In some examples, the up-
perand lower shells 124, 108 may be formed of a polymer
material, such as a polycarbonate alloy, a thermoplastic
olefin (TPO), or other similar material, that is molded to
form both the shells 108, 124. In some arrangements,
the shells 108, 124 are formed using injection molding
or roto-molding/rotational molding processes as would
be understood by one of ordinary skill in the art (not
shown). However, various other types of molding or other
manufacturing processes (e.g., stamping, casting, forg-
ing, and the like) may be used to form the suitcase 100
without departing from the invention.

[0027] As discussed above, the base 102 and the lid
104 may be rotatably coupled to each other. The hinges
106 may be one of various types of hinges, including a
continuous piano hinge, double hinge, ball joint hinge,
living hinge, and the like double hinges to allow the base
102 and the lid 104 to rotate away from each other up to
at least 180 degrees in a fully opened position as shown
in FIG. 13. In some examples, the lid 104 may be remov-
ably or permanently connected to the base 102 at the
hinge(s) 106. When in the open configuration, the interior
voids 103, 105 of both the base 102 and the lid 104 may
be accessible toa user. When in the closed configuration,
the hinge 106 may facilitate rotation of the lid 104 and
the base 102 to secure the contents within the suitcase
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100.

[0028] Additionally, as shown in FIG. 13, the interior
voids 105, 103 of both the lid 104 and the base 102 may
include a liner 115 to provide a soft interior surface. The
liner 115 may include a waterproof fabric material to pro-
vide an extra level of moisture protection for the contents
of the suitcase 100. As another option, a plurality of mag-
netic or ferromagnetic elements may be arranged around
the inner edges along the second end 120 of the lower
shell 108 of the base 102 and also along the inner edges
along the second end 136 of the upper shell 124 of the
lid 104. These magnetic elements may assist in aligning
and closing the lid 104 and the base 102.

[0029] Inaddition, in some arrangements, the suitcase
100 may include a gasket 176 or other sealing device.
The gasket 176 may be arranged in either the lid 104 or
the base 102 and may aid in sealing the lid 104 and base
102 when the suitcase 100 is in a closed configuration.
The gasket 176 may be arranged in a recess or channel
in the lid 104. Alternatively, the gasket 176 may be ar-
ranged in a recess or channel formed in the base 102.
In some examples, the gasket 176 may be a traditional
gasket having a substantially circular cross section.
[0030] Instillotherembodiments, the suitcase 100 may
be capable of achieving an IP52 rating up to an IP67
rating (as set forth by International Electrotechnical Com-
mission). For example, in one embodiment, the suitcase
100 may be manufactured such that it is protected from
limited dust ingress and water resistant to a water spray
test corresponding to achieving an IP52 rating. While in
other embodiments, the suitcase 100 may be manufac-
tured such that it is dust tight when tested for 8 hours
and/or waterproof when tested for 30 minutes under 1
meter of water. In some embodiments, the suitcase 100
may be capable of achieving an IP67 rating which spec-
ifies thatthereis noingress of dust or complete protection
from dust when tested for 8 hours and ingress of water
in harmful quantities is not possible when the enclosure
is immersed in water under defined conditions of pres-
sure and time (up to 1 m of submersion). The IP67 dust
test is 8 hours long and the enclosure is tested in a vac-
uum. The IP67 water test is 30 minutes long and the
enclosure is tested with the lowest point of the enclosure
1000 mm below the surface of the water, or the highest
point 150 mm below the surface whichever is deeper.
Depending on the IP rating, the suitcase 100 may include
a one-way air vent. For example, if the rating is an IP52,
aone-way air vent may not be necessary, but if the rating
is higher such as an IP67, a one-way air vent may be
necessary.

[0031] In some arrangements, the suitcase 100 may
include one or more handles 160. The handles 160 may
be arranged on one or more portions of the base 102
along the lower shell 108. The handles 160 may be ar-
ranged on a top side and a right side of the suitcase 100.
The handles 160 may be secured to the raised surface
148 of the lower shell 108. The handles 160 may be
formed from a polymer and molded with a thermoplastic
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urethane (TPU) to provide a soft comfortable surface for
a user to grip. The handles 160 may be connected to
camming rings that attach to brackets 162. The brackets
162 may be engaged/secured to the lower shell 108 using
mechanical fasteners, where the mechanical fasteners
do not extend into the interior of the lower shell 108.
[0032] Asdiscussed above, the suitcase 100 may also
include one or more latch assemblies 180. The latch as-
semblies 180 may have a locked position and an un-
locked position and may be configured to lock the lid 104
to the base 102 when the lid 104 is in a closed configu-
ration. The latch assemblies 180 may include one or more
portions integrally formed with or otherwise attached to
the suitcase 100. As shown in FIGS. 14A-16B, the suit-
case 100 may include a latch keeper 182 located within
lower latch recess 150. The latch keeper 182 may extend
from a sidewall of the lower latch recess 150 of the lower
shell 108. The recess 150 has a shape configured to
receive a portion of the locking member 190 as will be
discussed in more detail below. The latch keeper 182
may have an upper surface 184, an inner surface 186
and a lower surface 188. As will be discussed in greater
detail below, the latch assemblies 180 may engage the
latch keeper 182 to lock the lid 104 to the base 102 when
the suitcase 100 is in a closed configuration.

[0033] In some embodiments, the latch assembly 180
may be rotatably coupled to a lid latch mount 181 prior
to being installed to the lid 104. The latch assembly 180
may be coupled to the lid latch mount 181 using a pin
203, or hinge. The pin 203 may be inserted into an open-
ing in the latch body 200 of the latch assembly 180 and
into a pair of openings in the sides of the lid latch mount
181 as shownin FIGS. 15A and 15B. The lid latch mount
181 may be received in the upper latch recess 144 of the
upper shell 124. The lid latch mount 181 may be installed
in recess 144 in a direction generally parallel to the sur-
face of the first side 126 and secured to the shell 124
using at least one mechanical fastener inserted into an
opening on flange 183 of lid latch mount 181. The me-
chanical fastener securing the flange 183 to the upper
shell 124 may insert into a threaded hole in a thickened
portion of the shell 124, which may prevent the fastener
from piercing into the interior of the shell 124. The pin
203 may be a straight pin, or a stepped pin and may have
knurled features.

[0034] Similarly,insome examples, abase latch mount
185 may be received in lower latch recess 150 of the
lower shell 108 as shown in FIG. 15C. The latch keeper
182 may be installed into the base latch mount 185 prior
to being installed to the base 102. The base latch mount
185 may be installed in recess 150 in a direction generally
parallel to the surface of the first side 110 and secured
to the lower shell 108 using at least one mechanical fas-
tener inserted into an opening on flange 187 of lid latch
mount 185. The mechanical fastener securing the flange
187 to the shell 108 may insert into a threaded hole in a
thickened portion of the shell 108 to prevent the fastener
from piercing into the interior of the shell 108.
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[0035] Referring now to the latch assembly 180 as
shown in FIGS. 15A-18, the latch assembly 180 may in-
clude multiple components including a latch body 200, a
locking member 190, a biasing member 220, and an ac-
tivating member 230. As discussed above, the latch as-
sembly 180 may include a locked position and an un-
locked position.

[0036] The latch body 200 may be pivotally engaged
with the lid 104. As shown in FIG. 17, the latch body 200
may be pivotally engaged with the lid 104 using pin, or
hinge 203, however, any suitable pivotal engagement
may be used. In some embodiments, the hinge 203 may
be removably engaged with the suitcase 100. This hinge
203 may allow a user to easily remove and replace the
latch assembly 180 if it becomes damaged. The latch
body 200 may include an inner surface 204 and an outer
surface 206. The outer surface 206 may be contoured
and may not extend outward of the outer edge of the
raised surface 148 of the lower shell 108 or raised surface
140 of the upper shell 124. The inner surface 204 may
also be curved and may alsoinclude a number of different
features. One exemplary feature that may be included
on the latch body 200 may be one or more engagement
lugs 208. As will be discussed in more detail below the
engagementlugs 208 may engage the base 102, or latch
keeper 182, and may assist in compressing the lid 104
against the base 102 of the suitcase 100.

[0037] The latch body 200 may also be engaged with
the locking member 190. As shown in FIGS. 16A and
16B, the locking member 190 may be slidably engaged
with the latch body 200 such that the locking member
190 may move between an upward position and a down-
ward position in a substantially linear path. The locking
member 190 may be configured to lock the lid 104 in a
closed configuration when the locking member 190 is in
the downward position and unlock the lid 104 when the
locking member 190 is in the upward position.

[0038] Asshown primarilyinFIG. 18, the locking mem-
ber 190 may be movably engaged with one or more guide
members 192 such that the locking member 190 may
slide up and down the guide members 192. In one em-
bodiment, the locking member 190 may include aper-
tures 194 passing through the locking member 190 and
through which the guide members 192 may also pass.
The guide members 192 may be engaged with the latch
body 200 at a top end 195 and at a bottom end 196. As
shown in FIG. 18 the guide members 192 are cylindrical
rods but any suitable shape may be used that permits
upward and downward movement of the locking member
190. For example, guide members 192 may be prismoi-
dal or substantially prismoidal (e.g., a pentagonal prism,
hexagonal prism, heptagonal prism, or the like) in shape.
In still other examples, the latching assembly 180 may
include other devices suitable for allowing generally lin-
ear movement between the locking member 190 and the
latch body 200, including for example, rails.

[0039] As also shown in FIG. 18, the latch assembly
180 may also include at least one biasing member 220
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engaged with the latch body 200 and the locking member
190. As will be discussed in more detail below, the biasing
member 220 is configured to bias the locking member
190 in a downward position. The biasing member 220
may be a compression spring as shown in FIG. 18, but
may in alternative embodiments be any suitable device
for biasing the locking member 190 in the downward po-
sition.

[0040] The locking member 190 may include a base
portion 210 and a hook portion 212 extending inwards
from the base portion 210. The hook portion 212 may
include a lower surface 214 and an inward facing surface
216. As shown in FIG. 15, when the latch assembly 180
is in the locked position, the lower surface 214 of hook
portion 212 of the locking member 190 may engage the
upper surface 184 of the latch keeper 182 and the inward
facing surface 216 of the hook portion 212 may engage
the inner surface 186 of the latch keeper 182. Addition-
ally, when the latch assembly 180 is in the locked position
the upper surface of the engagement lugs 202 may en-
gage the lower surface 188 of the latch keeper 182.
[0041] The latch body 200 may also be pivotally en-
gaged with an activating member 230. The activating
member 230 may also be engaged with the locking mem-
ber 190 and may be configured to move the locking mem-
ber 190 from the downward position to the upward posi-
tion. As shownin FIGS. 15 and 16, the activating member
230 may be pivotally engaged to the latch body 200 by
a hinge 232 extending through the latch body 200 and
the activating member 230. The activating member 230
may include a grip portion 234, an activating barrel 236,
and one or more arms 238 connecting the grip portion
234 and the activating barrel 236. As shown in FIG. 16B,
the grip portion 234 is spaced a distance from the lower
surface of the recess 150 of the lower shell 108. This
distance may allow a user grip the back surface 240 of
the grip portion 234 with their fingers placed between the
lower surface of the recess 150 and the grip portion 234.
As shown in FIGS. 15 and 16, the activating barrel 236
of the activating member 230 may engage the locking
member 190. The activating barrel 236 may include a
raised portion 242. As will be discussed in greater detail
below, a user may pull the grip portion 234 of the acti-
vating member 230 forward causing the raised portion
242 of the activating barrel 236 to rotate and lift up the
locking member 190. This movement causes the latch
assembly 180 to unlock and allows the lid 104 to be
moved from the closed configuration to an open config-
uration.

[0042] Referring now to FIGS. 16A and 16B, a proce-
dure for moving an embodiment of the latch assembly
180 from the locked position to an unlocked position is
shown with side cross-sectional views of the latch as-
sembly 180 and portions of the base 102 and lid 104.
FIGS. 16A and 16B illustrate simplified versions of the
base 102 and the lid 104 to focus the illustrations on the
latch assembly 180. FIG. 16A depicts the latch assembly
180 in the locked position, and FIG. 16B depicts the latch
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assembly 180 in an unlocked position. As shown in FIG.
16A, in the locked position, the lower surface 214 of hook
portion 212 is engaged with the upper surface 184 of the
latch keeper 182; the inward facing surface 216 of the
hook portion 212 is engaged with the inner surface 186
of the latch keeper 182, and the engagement lugs 202
are engaged with the lower surface 188 of the latch keep-
er 182.

[0043] As shown in FIG. 16B, the latching assembly
180 may be moved to the unlocked position by rotating
the activating member 230 as shown with arrow. This
rotation may be accomplished by a user pulling forward
on back surface 240. As the activating barrel 236 rotates,
the raised portion 242 engages the locking member 190
and raises the locking member 190.

[0044] The latch assembly 180, including the latch
body 200, locking member 190, and activating member
230, may each be separately formed and may be formed
of materials such as plastic materials or another suitable
material which can be formed or molded into the desired
shape. The latch assembly 180 may be made of sufficient
size, thickness and materials of construction to withstand
repeated cycles of stress as the latch is engage/disen-
gaged with the latch keeper 182 over time. The suitcases
described herein include various features that ensure
easy and efficient manufacture of the suitcases, while
providing durability and wear resistance.

[0045] FIGS. 19-20 illustrate suitcase 100 with alter-
nate latching assemblies 280 to lock and unlock the lid
104 to the base 102. The latching assemblies 280 may
include a handle 282 that can rotate about an axis that
is generally oriented generally perpendicularly to the first
side 110 of the lower shell 108 and the first side 126 of
the upper shell 124. The handle 282 may be permanently
attached to the lid 104 and have a latch or hook such that
when in a locked orientation, the latch engages to the
base 102 to lock the lid 104 to the base 102. To unlock
the suitcase 100, the handle 282 may be rotated approx-
imately 90 degrees to disengage the latch from the base
102 allowing the lid 104 to move relative to the base 102.
[0046] FIGS.21-29illustrate another option forthe suit-
case 100. In this embodiment, the suitcase 100 may in-
clude a deployable bag 300 that attaches to one or both
of the interior voids 103, 105. FIG. 21 illustrates the con-
version of the bag 300 from being removed from interior
void 105 of the lid 104, and then converted to a backpack.
FIG. 21 also shows the bag 300 in an open configuration
with a front pocket unzipped. While the illustrated em-
bodiment shows the deployable bag 300 releasably at-
tached to the interior void 105 of the lid 104, the deploy-
able bag 300 may be releasably attached to the interior
void 103 of the base 102. The deployable bag 300 may
be secured within the suitcase 100 and then removed to
easily convert to a portable bag that can easily be carried
by a user. The deployable bag 300 may have at least
one carrying strap or a pair of carrying straps 302 as
shown such that the bag 300 may be worn as a backpack
by the user.
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[0047] The deployable bag 300 may have a plurality
of pockets including a rear pocket 304 that may secure
and store the straps 302 such that the bag 300 may be
carried by either the handle 306A located on the top of
bag 300 or the handle 306B located on the side of the
bag 300. The bag 300 may also have a closure 320 on
the front side of the bag along with a closure 322 along
the sides that allow access to the interior of the bag 300.
The front closure 320 allows a user to access the interior
of the bag 300 even when the bag 300 is secured within
the lid 104. The bag 300 may include a waterproof exte-
rior material and may have a volume of approximately
20 liters or within a range of 15 to 30 liters. As another
way of defining the size, the bag 300 may substantially
fill the volume of the interior void 105 of the lid 104. As
another option for the deployable bag 300, a one-way air
vent may be provided to allow the bag 300 to be com-
pressed to remove the air from the bag 300 to minimize
the volume of the bag within the suitcase 100.

[0048] In addition, bag 300 may include a plurality of
attachment loops 308 arranged along an exterior perim-
eter of the bag 300. For instance, the attachment loops
308 may be evenly spaced along the top, bottom, left,
and right sides of the bag 300. Each side of the bag 300
may include atleast two attachmentloops 308, orin some
embodiments, each side of the bag 300 may have three
or more attachment loops 308. Each attachment loop
308 may engage a hook 310 located along the sides of
the interior void 105 of the lid 104. As shown in FIGS.
27, the hook 310 may engage and extend through the
loop 308 to secure the bag 300 to the suitcase 100. FIG.
28 illustrates the removal of the loop 308 from the hook
310 to disengage the bag 300 from the suitcase 100. The
hook 310 may be permanently connected to an interior
side surface 312 of the lid 104. The hook 310 may com-
prise an outward member 314 extending outward from
the side surface 312 and then a downward member 316
that extends from the edge of the outward member 314
towards the interior bottom surface 318 of the lid 104.
[0049] The attachment loops 308 may be part of an
outer band that is attached to the exterior surface of the
bag 300, or alternatively, the loops 308 may be individ-
ually placed along the exterior surface of the bag. The
attachment loops 308 may be formed from a nylon or
other suitable fabric material. As an alternative, the at-
tachment loops 308 may be replaced by alternate fas-
tening methods such as hook and loop type fasteners,
magnetic elements, or other releasable element that may
be positioned around the perimeter of the bag 300.
[0050] As anotheroption, the bag 300 may be replaced
by a plurality of deployable bags 300 that are removably
coupled to the interior of the lid 104. The plurality of de-
ployable bags 300 may be modular bags of different siz-
es. For example, the plurality of deployable bags 300
may include a first bag that fills approximately one-half
of the interior void 105 and a second and third bag that
each fills approximately one-quarter of the interior void
105. Additionally, at least one of the plurality of bags may
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be waterproof or all of the plurality of bags may be wa-
terproof.

[0051] The suitcase 100 may alsoinclude a trolley han-
dle assembly 400 or tow pull handle. The trolley handle
assembly, or tow pull, may be used in conjunction with
wheels on a suitcase to easily pull or push the suitcase
making it more maneuverable. The trolley handle assem-
bly 400 may comprise a pair of extrusion assemblies 410
that are connected to the base 102 of the suitcase 100
and connected to each other by a handle or grip 402.
The components of the trolley handle assembly 400 may
be formed by various forming methods. For example,
metal components, may be formed by forging, extruding,
molding, casting, stamping, machining, and/or other
known techniques. The polymer components may be
formed or manufactured by polymer processing tech-
niques, such as various molding and casting techniques
and/or other known techniques.

[0052] Asdiscussedabove, the exterior of the suitcase
100 may have a contoured shape that may include a
plurality of recesses to accommodate the latch assem-
blies, trolley handle assembly 400, and wheels 168 to
minimize their profile and exposure to possible damage
from collisions with other objects during travel. For in-
stance, the lower shell 108 may have a tow pull recess
154 that is offset from the primary surface 146 on the
bottom portion 122 of the lower shell 108. The tow pull
recess 154 may have a depth that is equal to or greater
than the thickness of the extrusion assembly 410 to ad-
equately protect the trolley handle assembly 400 from
impacts. The trolley handle assembly 400 may include
an a pair of extendable extrusion assemblies 410 that
can extend above from the top of the suitcase 100 to
provide an elevated grip 402 for a user to easily pull the
suitcase 100 as shown in FIG. 30. The extrusion assem-
blies 410 may include a major extrusion 420 and one or
more minor extrusions 430, 460, where the minor extru-
sions may be nested within a central opening of the major
extrusion 420, and slidably engaged with the major ex-
trusion 420.

[0053] FIGS. 31-34 illustrate an exemplary grip or han-
dle 402 of the trolley handle assembly 400. As discussed
above the grip 402 may extend between the extrusion
assemblies 410 and act as the interface for a user to
extend and lower the trolley handle 400. The grip 402
may include a release button 411, an upper grip housing
413, and alower griphousing 415. The lower grip housing
415 may include a pair of extension members 417 that
extend away from an upper surface 419 of the upper grip
housing 413. These extension members 417 may have
an opening 431 with a shape and profile that is slightly
larger than the profile of the minor extrusion 430 or of the
tertiary or second minor extrusion 460 such that the up-
permost extrusion member 430, 460 may be inserted into
the opening 431 and secured. The extrusion member
430, 460 may then be secured to the grip 402 by means
known to one skilled in the art.

[0054] Thereleasebutton411maybe centrally located
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in both a horizontal and vertical direction along the grip
402. In addition, the upper surface 419 may be contoured
to match the adjacent surfaces of the suitcase to provide
a clean aesthetic appearance. The release button 411
also may include a contoured upper surface 433 to cor-
respond with the upper surface 419 of the grip 402. Fur-
ther, the release button 411 may be coupled to a rack
and pinion gear assembly 435 as shown in FIGS. 33 and
34 that are illustrated with the upper grip housing 413
and the lower grip housing 415 removed. The release
button 411 may have two lower engaging members 437
on each end of the button 411 that contact an engaging
member 441 located on each of a pair of rack gear mem-
bers 439. Each rack gear member 439 may include an
engaging member 441, a rack gear portion 443 at a first
end, a base member 445, and a transmitting member
447 at a second end opposite the first end. The rack gear
portion 443 of each of the rack gear members 439 may
engage with a pinion gear 449. The pinion gear 449 may
be centrally located beneath the release button 411, such
that when the release button 411 is pushed, the release
button 411 may move in a direction generally perpendic-
ular to the upper surface 419 of the grip 402. As the button
411 is pushed, the lower engaging members 437, which
may have an angled surface 461, may contact and slide
along a corresponding angled surface 463 of the engag-
ing member 441 on the rack gear member 439. Angled
surface 463 may have a compound angle relative to an
upper surface of the base member 445, where the com-
pound angle is angled to two orthogonal planes that are
also orthogonal to the upper surface of the base member
445. The compound angle of surface 463 may form acute
angles between 1 degree and 60 degrees to the two or-
thogonal planes. As the angled surfaces 461, 463 move
along one another, both of the rack gear members 439
be urged to move outward. The pinion gear 449 may help
to keep the movement between both gear members 439
equal and in a controlled manner. As the gear members
439 move outward, the transmitting member 447 then
applies a force to an activating member 465 located in a
slot positioned within the lower extension 417. The trans-
mitting member 447 may include an angled surface that
contacts an angled surface on activating member 465.
Activating member 465 may disengage a locking mech-
anism for the trolley handle assembly 400 allowing the
grip 402 to be pulled upward and extend the extrusion
assembly 410.

[0055] FIGS. 35-52 illustrate an exemplary suitcase
500 comprising a base 502 and a lid 504 according to
the present invention. The features of suitcase 500 are
referred to using similar reference numerals under the
"5xx" series of reference numerals, rather than "1xx" as
used in the embodiment of FIGS. 1-30. Accordingly, cer-
tain features of suitcase 100 that were already described
above as shownin FIGS. 1-30 may be described in lesser
detail, or may not be described at all. In addition, suitcase
500 may also include a latch assembly 180 and trolley
handle 400 as described above. Exemplary suitcase 500
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includes a base 502 and the lid 504 rotatably coupled
together by a hinge 506 or a plurality of hinges 506.

[0056] The base 502 includes a lower shell structure
508 having a first side 510, a second side 512 opposite
the first side 510, a third side 514 extending between an
edge of the first side 510 and an edge of the second side
512, and a fourth side 516 opposite the third side 514.
The lower shell 508 also has a firstend 518 and a second
end 520 near the opening for the interior void 503 of the
base 502. The lower shell 508 also includes a bottom
portion 522 connected to a first end 518 of the lower shell
structure 508 and configured to support the suitcase 500
on a surface such as a table, the ground, or the like.
Similarly, the lid 504 includes a upper shell structure 524
having a first side 526, a second side 528 opposite the
firstside 526, a third side 530 extending between an edge
of the first side 526 and an edge of the second side 528,
and a fourth side 532 opposite the third side 530. The
upper shell structure 524 also has a first end 534 and a
second end 536 near the opening for the interior void 505
of thelid 504. The upper shell structure 524 also includes
atop portion 538 connected to a firstend 534 of the upper
shell structure 524 and configured to support the suitcase
100 on a surface such as a table, the ground, or the like.
[0057] Similar to the example suitcase 100, both the
upper shell 524 and the lower shell 508 may each be
formed as a unitary, or single, member such that each
shell is seamless. Additionally, the upper shell 524 and
the lower shell 508 may be free of any apertures or open-
ings that pierce or extend from an exterior surface into
the respective interior voids 503, 505 of the base 502
and lid 504 when the various components of the suitcase
500 are assembled to the shells 524, 508. Shells 508,
524 may generally have a thickness within a range of 2
mm and 4 mm, or within 1.5 mm and 6 mm. The shells
508, 524 may also include varying wall thicknesses. As
another feature, the shells 508, 524 may include external
ribs (or rubrails) 509, which may be arranged along an
outer orinner surface of the lower shell 108 and the upper
shell 524 to increase the stiffness and strength of the
shells as well as to protect the shells from impacts.

[0058] Upper shell 524 and lower shell 508 may form
the majority of the exterior of the suitcase 500 and each
may have a contoured shape that includes a primary sur-
face, a raised surface, and a plurality of recesses, where
the recesses may protect the components from collisions
ordamage. Forexample, the upper shell 524 may include
a raised outward facing surface 540 that extends near
and/or along the second end 520 around the perimeter
ofthe upper shell 524. The raised outward facing surface
540 may be offset a fixed distance from an outward facing
primary surface 542 of the upper shell 524. A plurality of
upper latch recesses 544 and hinge recesses 545 may
be formed within the raised surface 540. Each upper latch
recess 544 may have a depth equal to or greater than
the thickness of each of the latch assemblies 180 to pro-
vide protection for the latch assemblies 180. In some
examples, each upper latch recess may have arear sur-
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face 544A, an upper surface 544B, and a pair of opposing
side surfaces 544C, and an opening 544D opposite the
upper surface 545B. The upper recess depth of latch
recess 544 may be defined as the horizontal distance
between the outward facing surface 540 to the rear sur-
face 544A. The upper latch recesses 544 may have a
substantially rectangular shape, or alternatively a shape
that closely matches the shape of the latch assembly
180. Each latch recess 544 may have receiving features
to secure a latch assembly 180 within the recess 544.
The receiving features may include a pocket on either
side of the recess 544 to receive a pin or other mounting
hardware for the latch assemblies 180. Similarly, each
hinge recess 545 may be formed within the raised surface
540. Each upper hinge recess 545 may have a depth
equal to or greater than the thickness of each of each
hinge 506 to provide protection for hinge 506 from im-
pacts.

[0059] Similar to the upper shell 124, the lower shell
508 may include a primary outward facing surface 546,
a raised outward facing surface 548 that extends near
and/or along the second end 536 around the perimeter
of the lower shell 508. The raised outward facing surface
548 may be offset a fixed distance from a primary outward
facing surface 546 of the lower shell 508. A plurality of
lower latch recesses 550 and lower hinge recesses 551
may be formed within the raised surface 548. Each lower
latch recess 550 may have a depth equal to or greater
than the thickness of each of the latch assemblies 180.
The lower latch recesses 550 may have a depth that is
generally the same as the depth of the upper latch recess
544.1n some examples, each lower latch recess 550 may
have a rear surface 550A, an upper surface 550B, and
a pair of opposing side surfaces 550C, and an opening
550D opposite the upper surface 550B. The lower recess
depth of lower latch recess 550 may be defined as the
horizontal distance between the outward facing surface
548 to the rear surface 550A. The latch recesses 550
may include a latch keeper 182 that extends across the
lower recess 550 and provides an engaging surface for
the latch assembly 180 to secure the lower shell 508 to
the upper shell 524. Each latch recess 550 may have a
substantially rectangular shape, or alternatively a shape
that closely matches the shape of the latch assembly
180. The shape and size of the latch recesses 544, 550
may be mirrorimages of each other to and may be aligned
to form a larger recess to receive the entire latch assem-
bly 180 when the suitcase 500 s in a closed configuration.
By receiving the entire latch assembly 180 within this
larger recess, the exposed surfaces of latch assembly
180 may be below outward facing surfaces 540, 548 and
also protected around the sides of the latch assembly
180 such that when the suitcase is in the closed config-
uration, a perimeter of the latch assembly 180 may be
located within a combined perimeter of the upper latch
recess 544 and lower latch recess 550.

[0060] Insome examples, as shownin FIGS. 44B and
44C, the latch assembly 180 may be rotatably coupled
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to a lid latch mount 181 prior to being installed to the lid
504. The lid latch mount 181 may include a body member
189 that may be received within upper latch recess 544
and a flange 183 that may be mounted to a shelf within
recess 544 or mount to a surface adjacent the upperlatch
recess 544. The lid latch mount 181 may be installed in
recess 544 in a direction generally parallel to the surface
of the first side 526 and secured to the shell 124 using
atleast one mechanical fastenerinserted into an opening
on flange 183 of lid latch mount 181. The mechanical
fastener securing the flange 183 to the upper shell 524
may insert into a threaded hole in a thickened portion of
the shell 524, which may prevent the fastener from pierc-
ing into the interior of the shell 524. As described above,
in some examples, a base latch mount 185 may be re-
ceived in lower latch recess 550 of the lower shell 508.
The latch keeper 182 may be installed into the base latch
mount 185 prior to being installed to the base 102. The
base latch mount 185 may include a base member 191
that may be received within lower latch recess 550 and
a flange member 187 that may be mounted to a shelf
within recess 544 or mount to a surface adjacent the up-
per latch recess 544. The lower latch mount 185 may be
installed in lower latch recess 550 in a direction generally
parallel to the surface of the first side 110 and secured
to the lower shell 508 using at least one mechanical fas-
tener inserted into an opening on flange 187 of lid latch
mount 185. The mechanical fastener securing the flange
187 to the shell 108 may insert into a threaded hole in a
thickened portion of the shell 508 to prevent the fastener
from piercing into the interior of the shell 508. The me-
chanical fasteners 623 securing the latch mounts 181,
185 to their respective shells 524, 508 may be oriented
generally parallel to each other and may also be parallel
to the first side 510 of the shell 508 and also may be
parallel to the first side 526 of shell 524.

[0061] The lower hinge recesses 551 may be formed
within the raised surface 548. Each lower hinge recess
551 may have a depth equal to or greater than the thick-
ness of each of each hinge 506 to provide protection for
hinge 506 from impacts. The shape and size of the re-
cesses 545, 551 may be mirror images of each other to
and may be aligned to form a larger recess to receive
the entire hinge 506. The larger recess formed from re-
cesses 545, 551 may have a shape that surrounds a
majority of the perimeter of the hinge assembly 506.
[0062] AsshowninFIG.43A, suitcase 500 may include
an interior liner 600. The interior liner 600 may be molded
and may be releasably secured into either the interior
void 503 of the base 502 or the interior void 505 of the
lid 504. The interior liner 600 may have a formed exterior
shape to match the interior profile of either interior void
503, 505. The interior liner 600 may include a storage
cavity 602 recessed from an upper surface 608 of the
liner 600 to accommodate different cargo. For example,
the storage cavity 602 may include a plurality of different
shaped cavities to receive and protect different shaped
items. The interior liner 600 may be formed via a molding
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process where the liner 600 is molded from a rubber,
polymer, or foam material such as ethylene-vinyl acetate
(EVA) or other similar material. The liner 600 may include
mechanical elements 604, such as clips or hooks, that
are spaced around the exterior of the liner 600 where the
mechanical elements 604 engage corresponding me-
chanical elements, such as loops, positioned along the
interior of the base 502 and the lid 504. Optionally, the
interior liner 600 may also be secured using an adhesive,
hook and loop type fasteners (Velcro), magnetic ele-
ments, or other connection methods. For example, the
interior liner 600 may have a plurality of magnetic or fer-
romagnetic elements positioned along a perimeter
and/or bottom surface that may attach to corresponding
magnetic or ferromagnetic elements positioned along or
within the interior surfaces of the shells 508, 524. In some
instances, suitcase 500 may include multiple interior lin-
ers 600 where the interior liners 600 may be interchange-
ably installed into suitcase 500 depending on the con-
tents to be secured. In some examples, the liner 600 may
include a releasable netting or layer 606 to further secure
items within the liner 600.

[0063] As another option to releasably secure the in-
terior liner 600 to within the interior void 503 of the base
shell 508 or interior void 505 of the lid shell 524, the liner
600 may include a liner attachment assembly 620 that
releasably engages a base attachment member 639.
FIGS. 43B-43E illustrate an alternate means to releasa-
bly attach the liner 600 to either of the shells 508, 524.
The liner attachment assembly 620 may move between
a locked position to secure the liner 600 to one of the
shells 508, 524 and an unlocked position that allows the
liner 600 to be removed from the suitcase 500. The liner
attachment member 620 may be permanently attached
to the interior liner 600 and the base attachment member
639 may be permanently attached to an interior surface
507, 525 of the base shell 508 or the lid shell 524. The
liner attachmentassembly 620 may include a tailmember
622, a flange member 627, and a grip member 634. The
tail member 622 may include a tail body member 624
with a locking projection 625 extending outwardly from
the tail body member 624. In some cases, such as the
illustrated example in FIG. 43E, the tail member 622 may
have a pair of locking projections 625 that are arranged
opposite each other. The locking projections 625 may
have atleast one tapered surface to securely engage the
base attachment member 639. In addition or optionally,
eachlocking projection 625 may have a detente or recess
to engage a corresponding recess or detent on the base
attachment member 639 to provide positive feedback of
the attachment assembly 620 reaching the locked posi-
tion. The body member 624 of the tail member 622 may
have a generally cylindrical shape or may have any shape
that is symmetrical around a central axis. The flange
member 627 may include a flange body 629 that may be
permanently secured to the liner 600 (i.e. through stitch-
ing, rivets, adhesives, or other means known to one
skilled in the art) and a flange opening 631. The flange
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opening 631 may receive a portion of the tail member
622, and the grip member 634 may attach to the portion
of the tail member 622 that extends into the flange open-
ing 631. The grip member 634 may be any shape and
provide a surface to allow a user to grab and rotate the
grip member 634.

[0064] The base attachment member 639 may include
a first wall 641 and a second wall 643 where each wall
641, 643 may extend away from the interior surface 507
of the base shell 508 with a first end 645 at the interior
surface and a second end 647 opposite the first end 645.
The first wall 641 may include a first base locking projec-
tion 649 located at the second end 647 that extends to-
ward the second wall 643, where the second wall 643
includes a second base locking projection 649 located
at the second end that extends toward the first wall 643.
The first wall 641 and second wall 643 may be spaced a
fixed distance from each other. Each of the base locking
projections 649 may include a contoured edge shape 651
to receive the tail member 622 such that the body mem-
ber 624, the contoured edge shape 651, and the opening
631 may be coaxial with each other when the attachment
assembly 620 is in a locked position.

[0065] The liner attachment assembly 620 may be
moved to a locked position from an unlocked position by
rotating the grip member 634 a predetermined amount
in a first direction, and may be moved to an unlocked
position from a locked position by rotating the grip mem-
ber 634 a predetermined amount in a second direction,
where the second direction is opposite the first direction.
For example, the liner attachment assembly 620 may be
moved to a locked position from an unlocked position by
rotating the grip member 634 approximately 90 degrees
in a first direction, and may be moved to an unlocked
position from a locked position by rotating the grip mem-
ber 634 approximately 90 degrees in a second direction,
where the second direction is opposite the first direction.
In some examples, the grip member 634 may be moved
to a predetermined amount in the same direction to move
the attachment assembly 620 from a locked position to
an unlocked position. When in the locked position, the
locking projection of the liner attachment assembly is at
least partially positioned underneath the firstbase locking
projection or the second base locking projection.
[0066] The liner may include a plurality of liner attach-
ment assemblies 620 that may be attached to the base
attachment members 639. For examples, the liner at-
tachment assemblies 620 may be located within the stor-
age cavities 602 or within anywhere on the liner 600 such
as the sidewalls or bottom surface. Similarly, the shells
508,524 may include a plurality of base attachment mem-
bers 639 that may be arranged anywhere along the in-
terior surfaces of the corresponding shell. For examples,
base attachment members 639 may be placed along the
interior side surfaces and/or bottom surfaces of the shells
508, 524. As another option, backpack 300 may also in-
clude the liner attachment assemblies 620 and may be
releasably secured to the shells 508, 524 as described
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above.

[0067] FIGS. 43F and 43G illustrate another example
of an attachment configuration to releasably secure liner
600 to the base 502 and lid 504. FIG. 43F illustrates an
example of base 502 with a plurality of mechanical con-
nectors 660 positioned along the interior surface 507.
While not shown, lid 504 may have a plurality of mechan-
ical connectors 660 arranged in a similar manner. In this
example, liner 600 may have a plurality of mechanical
connectors 660 that releasably engage a plurality of cor-
responding mechanical connectors that are arranged
along the interior of the lower and upper shells 508, 524.
The mechanical connectors 660 may be attached to an
interior surface 507, 525 of the base 502 or the lid 504.
The mechanical connectors 660 may be evenly or irreg-
ularly spaced along each of the interior surfaces 507, 525
of the respective base 502 and lid 504. The mechanical
connectors 660 may be attached to an interior surface
507, 525 using an adhesive, tape, or other means known
to one skilled in the art. In some examples, the interior
surface 507, 525 may have a rib 552 positioned offset a
predetermined distance along a portion of a perimeter of
the mechanical connector 660 as shown in FIG. 43G. In
some examples, the rib 552 may be located less than 2
mm from an edge of the connector 660, or located less
than 4mm from the edge, or less than 8 mm from the
edge. The rib 552 may act to protect the mechanical con-
nector 660 from impacts and prevent any shear forces
from acting on the mechanical connector 660 to prevent
any mechanical connectors 660 from coming loose. The
rib 552 may be continuous around an entire perimeter of
the mechanical connector 660 or be discontinuous as
shown in the illustrated example. For example, rib 552
may have an opening or plurality of openings or breaks
553 within the length of the rib 552. This discontinuity or
opening 553 may allow a user to use a tool to slide
through the opening 553 in the rib 552 to engage the
mechanical connector 660 and pry the connector 660 off
in order to repair or replace a damaged connector 660.
Each rib 552 may be formed as a part of shells 508, 524.
While the illustrated examples show a circular mechan-
ical connector 660 and rib 552, the mechanical connector
660 and rib 552 may have any shape, such as rectangular
shape, triangular shape, or other geometric shape. Al-
ternatively, the connector 660 may have a magnetic or
ferromagnetic element that releasably engages a com-
plementary connector on the liner 600.

[0068] In addition, both the base 502 and lid 504 may
include a plurality of mounts or plugs 556 that attach to
the interior surfaces 507, 525 respectively. FIGS. 43F
and 43H illustrate the mounts 556. The mounts 556 may
be plugs that attach to a boss 558 that is formed with the
base shell 508 and lid shell 524. The mounts 556 may
have a groove 560 that helps releasably connect the
mount 556 to a strap or other restraining device. The
mounts 556 may allow a strap (not shown) to releasably
connect to mounts 556 on a first side of the suitcase 500
and stretch across to the second side of the suitcase 500



31 EP 4 062 793 B1 32

to secure any contents stored within the suitcase 500. In
some examples, the mounts 556 may extend through
openings that are located in the liner 600 to allow a user
to access the mounts 556 to attach the releasable straps
when a liner is secured in either the base 502 and/or lid
504.

[0069] FIG. 44A illustrates a front view of the suitcase
in an open configuration with some components re-
moved. The plurality of hinges 506 that join the base 502
and lid 504 together may be secured to the base 502 and
lid 504 such that the lid portion and base portion of the
hinge 506 may be slid into the respective hinge recess
545, 551 and then secured the using a mechanical ele-
ment 621, such as a mechanical fastener. The mechan-
ical element 621 may be oriented generally perpendicular
to the bottom portion 522 of the base 502. Similarly, the
latch assembly 180 may be installed into the lid 504 by
sliding the latch assembly 180 into the lid latch recess
544 and securing it to the lid 504 using a mechanical
element 623, such as a mechanical fastener, where the
mechanical element 623 may also be oriented generally
perpendicular to the bottom surface 522 of the base 502.
[0070] As discussed above, the suitcase 500 may in-
clude a gasket 576 or other sealing device. As shown,
the gasket 576 may be arranged in arecess 577 arranged
on the lower surface 537 at the second end 536 of the
lid 504. The base 502 may have a sealing rib 581 ar-
ranged along the upper surface 521 at the second end
520 of the base 502 that engages the gasket 576 when
the suitcase 500 is in the closed configuration. In addition,
when the suitcase 500 is in the closed configuration, the
engagement of the gasket 576 and the sealing rib 581
may prevent the upper surface 521 of the base 502 from
contacting the lower surface of the lid 504, where the
upper surface and the lower surface and the fourth end
surface are spaced apart from each other where the lid
504 is spaced apart a fixed distance from the base 502
creating a gap between them. The gasket 576 may be
formed from a rubber or polymeric material and in some
examples, have a substantially circular cross-section. Al-
ternatively, the gasket 576 may be arranged in a recess
or channel formed in the base 502.

[0071] As shown in FIG. 44D, the recess 577 may in-
clude arib 578 that extends upward to engage the gasket
576 opposite the engagement of the sealing rib 581. This
rib 578 within the recess may help create a symmetrical
load on the gasket 576 to enable the gasket 576 to have
a circular cross-section while still providing an adequate
seal.

[0072] In addition, the base 502 of suitcase 500 may
include a tapered region 523 between the bottom portion
522 and the fourth surface 516. The tapered region 523
may be located between the pair of wheel assemblies
564 and form an acute angle with the central region of
the bottom portion 522. This tapered portion may extend
at an angle within a range of 1 degree and 30 degrees
when measured from the central portion of the bottom
portion 522 to a lower surface of the tapered region 523
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(or tangent plane to a lower surface of the tapered region
523). Tapered portion 523 allows suitcase 500 to be
pulled using the trolley handle 400 in a larger variety of
positions to accommodate users having different heights.
[0073] FIGS. 63 and 64 illustrate the hinge 506. The
hinge assembly 506 may include at least two linkages
626, a base hinge insert 628, a lid hinge insert 630, and
a plurality of linkage pins 632. A portion of each linkage
626 may be connected via a linkage pin 632 to the lid
504 and a portion of each linkage 626 may be connected
viaalinkage pin 632tothe base 502. The hinge assembly
506 may define a hinge axis 633 for the rotation of the
lid 504 relative to the base 502. Hinge axis 633 may be
located outside of a rear edge of the base 502 and also
outside of a rear edge of the lid 504. Additionally, the
hinge axis 633 may be outside of the physical geometry
of the hinge assembly 506. The base hinge insert 628
and the lid hinge insert 630 may each have a recess 636,
638 respectively. The hinge recesses 636, 638 may re-
ceive the plurality of linkages 626. Each recess 636, 638
may have a depth measured from a respective top sur-
face and bottom surface 640, 642 of the hinge insert 628,
630 to a bottom surface of the recess that is greater than
athickness of each of the linkages 626. This arrangement
allows the hinge inserts 628, 630 to protect the linkages
626 from any damage.

[0074] Each linkage 626 may have a top surface 640
and a bottom surface 642 opposite the top surface 640
as well as side surfaces 644 extending between the top
and bottom surfaces 640, 642. A pair of holes 646 may
extend through the side surfaces 644 where the holes
646 receive the linkage pins 632. For example, linkage
626 may include a first linkage opening 646 that receives
a first linkage pin 632 that extends through the opening
646 into an opening in the base hinge insert 628 and a
second linkage opening 646 that receives a second link-
age pin 632 that extends through the opening 646 into
an opening in the lid hinge insert 630. Thus, each linkage
626 is connected to both the base 502 and the lid 504.
In addition, the bottom surface 642 may include a slot
648 that receives one of the linkage pins 632 when the
suitcase is in the closed configuration and a slot 650 on
the top surface 640 that receives one of the linkage pins
632 when the suitcase is in the open configuration. The
linkages 626 may be arranged adjacent each other where
the first linkage may be oriented with the top surface 640
facing toward the top perimeter of both the lid 504 and
the base 502 when the suitcase 500 is in the open con-
figuration and the second linkage may be oriented with
the bottom surface 642 facing toward the top perimeter
of both the lid 504 and the base 502 when the suitcase
500 is in the open configuration as shown in FIG. 45.
[0075] Each of the base hinge insert 628 and lid hinge
insert 630 may have a generally rectangular shape when
viewed from the left side view of the suitcase 500. As
discussed above, each hinge insert 628, 630 has a hinge
recess 636, 638, where each hinge recess is open on
one end and surrounded by a hinge insert wall on the
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remaining sides. When installed, the open end of each
recess 636, 638 may align with each other to form an
overall hingerecesstoreceive the linkages 626 and allow
them to move. Each hinge insert 628, 630 may have a
hinge flange 652 extending from the hinge insert wall at
the end of the hinge insert 628, 630 that has the open
end of the recess 636, 638. The hinge flange 652 may
have at least one opening to receive the mechanical el-
ement 621 that secures the hinges 506 within the respec-
tive hinge recesses 550, 551 of the base 502 and lid 504.
[0076] Similar to the configuration of suitcase 100, the
feet 572 may be generally aligned with one or more of
the hinges 506 where a flat portion of the feet 572B are
spaced from an edge of a hinge 506. In addition, the feet
572B may be arranged to contact one another when the
suitcase 500 is fully opened to reduce the impact forces
on the hinges and the other components of the suitcase
500 when it is opened as shown in FIG. 46. While the
illustrated example suitcase 500 has three hinge assem-
blies 506, the suitcase 500 may only have two hinges
506 or may have more than three hinges.

[0077] The components of the hinge assembly 506
such as the linkages 626, hinge inserts 628, 630, linkage
pins 632, may be formed of metallic materials such as
steel or aluminum to provide adequate strength and stiff-
ness. Alternatively, these components may be formed
from a polymeric material or composite material such as
a fiber-filled polymer. The components may be manufac-
tured using known methods such as casting, machining,
and molding.

[0078] Similar to suitcase 100, suitcase 500 may in-
clude a plurality of wheel assemblies 564 positioned near
the rear and bottom corners of suitcase 500. As shown
in FIG. 47, wheel assembly 564 may be installed into
wheelrecess 570 of the lower shell 508. Wheel assembly
564 may include a wheel housing 566 that has a rounded
shape and a mounting flange 567. The wheel assembly
564 may further include a wheel 568 mounted on an axle
and bearings (not shown). The housing 566 may further
include a plurality of guide rails 569 oriented along a side
surface of wheel housing 566 and a plurality of guide rails
571 positioned along the top surface of the wheel housing
566. The guide rails 569, 571 will slide into corresponding
guide slots 573, 575 arranged within the wheel recess
570 of the lower shell 508. The guide slots 573, 575 and
guide rails 569, 571 may include at least one tapered
surface to provide a tighter fit as the wheel assembly 564
is slid into its final position. Furthermore, the guide rails
573, 575 and guide slots 569, 571 may secure the wheel
assembly 564 in both a lateral and vertical direction
(when looking at the rear view of the suitcase 500). The
wheel assembly 564 may be secured to the wheel recess
570 using at least one mechanical element, such as me-
chanical fastener, extending through the mounting hole
positioned in the mounting flange 567, wherein the me-
chanical element is oriented parallel to the mechanical
elements 621 and 624 that secure the hinges 506 and
latch assemblies 180 respectively. As shown in the illus-
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trated example, each wheel assembly may be secured
with a single mechanical fastener.

[0079] Each wheel assembly 564 may be formed as a
separate member, as shown in FIGS. 47 and 48. Each
wheel assembly 564 may include a wheel housing 566
having a rounded shape and atleast one mounting flange
567 located on at least one end, and a wheel 568 mount-
ed on an axle and bearings (not shown) such that the
axle is aligned with a center of the rounded shape. In
addition, each wheel housing 566 may have a contoured
surface that generally follows the contour of the bottom
surface 522 of the suitcase and includes the tapered por-
tion 523. The outward facing surface 583 of wheel hous-
ing 566, when installed, may be spaced outward of the
bottom surface 522 and tapered portion 523 of the base
502. By spacing the outward facing surface 583 away
from the base 502 may help to protect the base 502 from
any impacts.

[0080] As shown in the illustrated examples, the suit-
case 500 may comprise a pair of wheel assemblies 564,
however, in other embodiments the suitcase may include
additional wheel assemblies 564. The wheel assemblies
564 may be evenly spaced apart and may be located on
the outer edges of the suitcase 500 such that the wheel
housing 566 is exposed on at least three sides of the
base 502. The housing 566 may be formed from a poly-
mer material, such as a polyamide (nylon) or similar ma-
terial, w6461e the wheels 568 may be formed from a
polymer material, such as a polyurethane, or similar ma-
terial. In some examples, the wheels 568 may include a
rubber coating or rubber exterior for better traction and
wear.

[0081] Asdiscussed above, the base 502 may include
a lower shell 508 and the lid 504 may include an upper
shell 524 to provide a rigid structure that may form a
barrier to protect the stored contents. The lower and up-
per shells 508, 524 may be formed from various materi-
als, such as one or more metals, alloys, polymers, ce-
ramics, or fiber-reinforced materials. In some examples,
the upper and lower shells 124, 108 may be formed of a
polymer material, such as a polycarbonate alloy, a ther-
moplastic olefin (TPO), or other similar material, that is
molded to form both the shells 508, 524. In some ar-
rangements, the shells 508, 524 are formed using injec-
tion molding or roto-molding/rotational molding process-
es as would be understood by one of ordinary skill in the
art (not shown). In order to further enhance the structure,
the shells 508, 524 may include elongated rib structures
to further stiffen the structure in areas around the latch
assemblies 180 and hinges 506. For instance, as shown
in FIGS. 49 and 50, upper shell 524 may have a set of
elongated ribs 527 extending from a surface underneath
each of the upper latch recesses 544 to the interior sur-
face on the top portion 538 of upper shell 524. Similarly,
a set of elongated ribs 527 may extend from a surface
underneath each of the upper hinge recesses 545 to the
interior surface of the top portion 538 of upper shell 524.
Each rib 527, 529 within each set may be evenly spaced
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apart from the next adjacent rib, where each rib may be
spaced apartfrom each other adistance of approximately
9.5 times the thickness of each rib 527, 529, or spaced
apart from each other within a range of 8 time to 10 times
the thickness of each rib 527, 529, or spaced apart from
each other within a range of 6 to 12 times the thickness
of each rib 527, 529. Each rib 527, 529 may have a thick-
ness of approximately 1.6 mm or within a range of 1.0
mm and 2.2 mm. Similarly, as shown in FIGS. 51 and
52, the lower shell 508 may have a set of elongated ribs
511 extending from a surface underneath each of the
lower latch recesses 550 to the interior surface bottom
portion 522 of lower shell 508. Similarly, a set of elongat-
ed ribs 513 may extend from a surface underneath each
of the lower hinge recesses 551 to the interior surface of
the bottom portion 522 of lower shell 508. Each rib 511,
513 within its set of ribs may be evenly spaced apart from
the next adjacent rib, where each rib 511, 513 may be
spaced apartfrom each other adistance of approximately
9.5 times the thickness of each rib 511, 513, or spaced
apart from each other within a range of 8 to 10 times the
thickness of eachrib 511, 513, or spaced apart from each
other within a range of 6 to 12 times the thickness of each
rib 511, 513. Each rib 511, 513 may have a thickness of
approximately 1.6 mm or within a range of 1.0 mm and
2.2 mm. The rib structures 511, 513, 527, 529 may also
be connected to the adjacent interior surface of the shell
structure of the respective lid and base shells 524, 508.
The rib structures 511, 513, 527, 529 help to stiffen and
strengthen shells 508, 524. As another option, the lower
shell 508 may have an opening 515 arranged within the
ribs 513 under one of the hinge recesses 551 to receive
a one-way pressure release valve.

[0082] FIGS. 53-70Qillustrate atrolley handle assembly
400 along with its attachment to the suitcase 100. Trolley
handle assembly 400 may be attached to the lower shell
108 along the exterior of the bottom portion 122 of the
shell 108. The trolley handle 400 may be formed as a
separate member or assembly and attached to the lower
shell 108. The trolley handle 400 may comprise a pair of
extrusion assemblies 410, and a grip 402 for a user to
grasp that extends between the pair of extrusion assem-
blies 410. In some embodiments, the trolley handle 400
may comprise a single extrusion assembly 410. Each
extrusion assembly 410 may have a major extrusion 420,
a minor extrusion 430, a top cap or major bushing 440
positioned between the major extrusion 420 and the mi-
nor extrusion, and a bottom cap 450 attached to a bottom
end of the major extrusion 420. Alternatively, each ex-
trusion assembly 410 may have a major extrusion 420,
a minor extrusion 430, a tertiary or second minor extru-
sion 460, a top cap 440 positioned between the major
extrusion 420 and the minor extrusion 430, an upper cap
or minor bushing 404 positioned between the tertiary ex-
trusion 460 and the minor extrusion 430, and a bottom
cap 450 attached to a bottom end of the major extrusion
420. Stillin other embodiments, the number of extrusions
in each extrusion assembly 410 may comprise a single
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extrusion or more than three extrusions.

[0083] AsshowninFIGS.61and65-67, the extrusions
420, 430, 460 of the extrusion assembly 410 may be
configured in a nested arrangement. The major extrusion
420 may have a central opening 422 surrounded by an
outer wall 429, where the central opening 422 has a gen-
erally rectangular shape with an alignment member 429A
arranged on the rear side of the outer wall 429. The align-
ment member 429A may be a centrally located indention
along the outer wall 429 extending into the opening 422
to help align the other extrusions 430, 460 within the
openings 422, 432 as they move relative to each other.
While the exemplary alignment member 429A has a trap-
ezoidal shape, the alignment member 429A may be
curved, triangular, or other geometric shape. The minor
extrusion 430 may have an exterior surface 434 with a
shape or profile that generally corresponds to the shape
of the opening 422 of the major extrusion 420 such that
the minor extrusion 430 may be inserted into an opening
422 of the major extrusion 420. The exterior shape of the
minor extrusion 430 may be offset a predetermined dis-
tance from the interior surface of the opening 422 and
include alignment member 434A to permit the minor ex-
trusion 430 to slide freely upward and downward within
the opening 422 of the major extrusion 420 to allow the
trolley handle 400 to extend to a usage position or with-
draw to a storage position. Similarly, the tertiary extrusion
460 may have an exterior surface 464 with a shape or
profile that generally corresponds to the shape of the
central opening 432 of the minor extrusion 430 such that
the tertiary extrusion 460 may be inserted into an opening
432 of the minor extrusion 430. The exterior shape of the
tertiary extrusion 460 may be offset a predetermined dis-
tance from the interior surface of the opening 432 and
include alignment member 464A to permit the tertiary
extrusion 460 to slide freely upward and downward within
the opening 432 of the minor extrusion 430. The grip 402
may be secured to the tertiary extrusion 460 of each of
the extrusion assemblies 410. In some instances, the
minor extrusion 430 may be the uppermost extrusion of
the extrusion assembly 410 where the grip 402 secured
between pair of minor extrusions 430.

[0084] The major extrusion 420, minor extrusion 430,
and tertiary extrusion 460 may each be formed as a single
unitary piece, where each extrusion 420, 430, 460 may
have a substantially constant cross-sectional profile.
FIG. 61 further illustrates the nested arrangement and
the cross-sectional profile of the major extrusion 420 may
have a central opening 422 with a channel 424 positioned
adjacent the central opening 422 on the front side of the
major extrusion 420 with a central slot 423 extending into
the channel 424. The outer channel wall 426 extends
from either side of the slot 423 and wrap around until
connecting to the outer wall 429 that surrounds the cen-
tral opening 422.

[0085] As illustrated in FIGS. 53-70, the trolley handle
assembly 400 may be secured externally to the base 102
of the suitcase 100, where the base 102, or lower shell
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108, is free of any apertures that extends through the
shell 108. The trolley handle assembly 400 each extru-
sion assembly 410 may be secured to the lower shell 108
using a plurality of mounting clips 470. As shown in FIG.
53, a plurality of mounting clips 470 may be secured with-
in the tow pull recess 154 of the lower shell 108. The
plurality of mounting clips 470 may include three mount-
ing clips 470 evenly spaced apart a first clip 470 secured
in an upper region of the recess 154, a second clip se-
cured in a central region of the recess 154, and a third
clip secured in a lower region of the recess 154, while
other embodiments may comprise two mounting clips
470 or may comprise four mounting clips 470. To install
the trolley handle 400 onto the suitcase 100, each extru-
sion assembly 410 may be slid downward into the tow
pull recess 154 such that a central slot 423 in an outer
channel 424 of the major extrusion 420 slides over each
of the mounting clips 470 until each of the outer spring
arms 482 of the mounting clips 470 engages a receiver
425 located adjacent an outer channel wall 426 of the
major extrusion 420. As shown in FIGS. 54, 55A-B, 60
and 61, the outer channel 424 may be adjacent the cen-
tral opening 422 and arranged on a front side of the major
extrusion 420 such that the outer channel wall 426 faces
the tow pull recess 154 of the lower shell 108. The re-
ceiver 425 of the major extrusion 420 may comprise a
slot that extends outward from the central slot 423. Each
major extrusion 420 may include a plurality of receivers
425. The plurality of receivers 425 may be arranged as
a set, where the number of receivers 425 in each set is
equal to the number of spring arms 482 on the mounting
clips 470. For example, in the exemplary embodiments
shown in the figures, four receivers 425 are arranged in
a set to correspond to the four outer spring arms 482 on
each mounting clip 470.

[0086] As bestillustrated in FIG. 70, the mounting clips
470 may have a central body 472 with a top end 474, a
bottom end 476, a front side 478, a rear side 480, a plu-
rality of outer spring arms 482 arranged on both the left
side 484 and the right side 486, a central spring arm 488
extending from the front side 478 of the central body 472,
and a plurality of mounting holes 479 extending through
the central body 472. Each outer spring arm 482 may
have fixed end 492 attached to the central body 472 and
a free end 494, such that the outer spring arm 482 is
cantilevered from the fixed end. Additionally each free
end 494 may have an upper surface 495, a rear surface
496, and a lower surface 497. The angle 498 formed by
the upper surface 495 and the rear surface 496 may be
an obtuse angle. For example, angle 498 may be approx-
imately 115 degrees, or may be in a range of 91 degrees
and 135 degrees. By arranging angle 498 in this manner,
the major extrusion 420 may be able to push the outer
spring arms 482 inward to allow the extrusion 420 to slide
downward over the mounting clips 470 until it reaches
the bottom without the upper mounting clip 470 causing
it to become locked midway down. As best seen in FIG.
55A and 55B, as the major extrusion 420 moves down-
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ward, the upper edge 427 of the receiver 425 may contact
the upper surface 495 and push the outer spring arm 482
inwards towards the front side 478 to allow the major
extrusion to continue to move downward until arriving at
its final assembly position. In addition, the rear surface
496 and lower surface 497 of the free end 494 form angle
499, which is an acute angle. For example, angle 499
may be approximately 85 degrees, or within a range of
45 degrees and 89 degrees. By arranging the lower sur-
face 497 and the rear surface at acute angle 499, the
major extrusion 420 may be unable to be removed by
being pulled upward after a spring arm 482 has engaged
with its corresponding receiver 425. Once the spring arm
482 is engaged, if the major extrusion 420 is pulled up-
ward, lower edge 428 of receiver 425 may contact lower
surface 497 where the angled lower surface 497 will
cause the outer spring arm 482 to resist moving inward
thereby keeping the major extrusion 420 from moving
upward.

[0087] As shown in FIG. 56, each mounting clip 470
may be secured to the lower shell using a mechanical
fastener 406 inserted through each the mounting hole
479 of the mounting clip 470. The fasteners 406 may be
inserted into blind holes 159 formed in the lower shell
108 such that the holes 159 do not extend into the interior
void of the suitcase 100, which keeps the lower shell 108
free of any openings extending through its body. The
lower shell 108 may have a wall thickness that is greater
than the wall thickness of the majority of the lower shell
108 in the regions that secure the mounting clips 470.
[0088] Since each mounting clip 470 is arranged to al-
low the movement of the major extrusion 420 in only one
direction, the mounting clip 470 may be mounted on the
suitcase in a manner to ensure its proper operation. Each
mounting clip 470 may have a pocket 493 on the rear
side 480 that may engage a boss 155 arranged in the
tow pull recess 154. Each boss 155 may have an asym-
metrical shape along at least one plane that intersects
the axis of the blind holes 159 that engages pocket 493
having a corresponding asymmetrical shape. The boss-
es 155 may be arranged in pairs to engage the pockets
493 arranged on the each mounting clip 470. For exam-
ple, as shown in FIGS. 57A and 57B, the bosses 155
may be arranged as three pairs of bosses 155 in each
recess 154 to connect to three mounting clips 470 within
each recess 154. Such the number of pairs of bosses
155 may equal the number of mounting clips 470 at-
tached to the shell 108. Each boss 155 may be D-shaped
where an upper region is rounded and a lower region is
straight. The asymmetry of boss 155 and pocket 493 may
help to prevent the mounting clip 470 from being assem-
bled to the lower shell 108 incorrectly. Alternatively, only
one boss 155 of each pair of bosses 155 may be asym-
metrically shaped.

[0089] In addition, as a means of creating a secure
installation of the trolley handle 400 to the suitcase, the
central spring arm 488 of the mounting clip 470 may pro-
vide a horizontally oriented force to help further secure
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the extrusion assembly 410 to the shell 108 and reduce
any vibration within the trolley handle 400 relative to the
suitcase 100. As discussed above, the central spring arm
488 may extend outward from the front side 478 of the
central body 472 toward the bottom end 476. The spring
arm 488 may have a fixed end 489 on the front side 478
of the mounting clip 470 and a free end 490 spaced away
from the front side 478. The free end 490 may contact
the portion of the outer wall 429 of the major extrusion
420 that is positioned between the central opening 422
and the channel 424. As the free end 490 contacts the
outer wall 429, the central spring arm 488 is compressed
and asitis compressed it exerts a force against the major
extrusion 420 to reduce any vibration and keep the trolley
handle 400 secured to lower shell 108.

[0090] The extrusion assembly 410 may have a means
to keep dirt and debris from causing the extrusions 420,
430,460 from binding as they move relative to each other.
Each extrusion 420, 430, 460 includes a central opening
422,432,462 respectively to allow any dirt or debris that
enters the assembly 410 to pass easily through the cent-
er. Additionally, as shown in FIGS. 63 and 68, the extru-
sion assembly 410 may include the top cap 440 inserted
into the central opening 422 at the top of the major ex-
trusion 420. The top cap 440 may have upper lip 442 that
rests on a top surface 421 of the major extrusion 420 and
a lower portion 444 that inserts into the central opening
422. The top cap 440 may have a central opening 446
that extends through the top cap 440 with a shape that
corresponds with the exterior surface 434 of minor ex-
trusion 430. The upper lip 442 may have a plurality of
inward facing grooves 448. These grooves 448 provide
small openings to allow dust and debris to pass through,
such that the dust may travel along the inside of the ex-
trusion assembly 410 without affecting the sliding move-
ment of the minor extrusion 430 and allowing the minor
extrusion 430 to move freely relative to the major extru-
sion 420. Similarly, the upper cap 404 may be inserted
into the opening 432 of the minor extrusion 430 and have
a central opening to receive the tertiary extrusion 460.
The upper cap 404 may have all of the features discussed
above of the top cap 440 such the plurality of inward
facing grooves to allow dust and debris to pass through,
such that the dust may travel along the inside of the ex-
trusion assembly 410 without affecting the sliding move-
ment of the tertiary extrusion 460 and allowing the tertiary
extrusion 460 to move freely relative to the minor extru-
sion 430.

[0091] Additionally, the bottom cap 450 of each extru-
sionassembly 410 may provide a means to further secure
the trolley handle 400 to the suitcase 100 and also pro-
vide ameansto allow dirtand debris to exit each extrusion
assembly 410. The bottom cap 450 may be inserted into
central opening 422 at the bottom of major extrusion 420.
As shown in FIGS. 56, 58, 42, and 20, the bottom cap
450 may comprise an upper portion 451 that extends into
the central opening 422 of the major extrusion 420 and
a lower portion 452 that remains outside of the major
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extrusion 420 and forms a bottom portion of the extrusion
assembly 410. The lower portion 452 may comprise a
lower spring arm 453 that extends downward away from
a bottom surface 454 of the bottom cap 450. The lower
spring arm 453 may have a fixed end 455 and a free end
456, where the free end 456 may contact a side surface
157 of the recess 154 as shown in FIG. 56. The lower
spring arm 453 may exert a force upward onto the major
extrusion to limit vibration and further secure the extru-
sion assembly 410 to the shell 108. The bottom cap 450
may also include a channel 458 along the lower portion
452 of the cap 450. In addition, the bottom cap 450 may
include a central opening 457 through the bottom surface
454, which may be formed where the lower spring arm
453 extends from bottom surface 454 as shown in FIG.
58. The central opening 457 may allow dirt and debris to
exit the extrusion assembly 410. As best illustrated in
FIG. 64, the bottom cap 450 may also have a plurality of
side openings 459 arranged on either side of the central
opening 457 that extend through the bottom surface 454
to allow dirt and debris to exit the extrusion assembly
410. The side openings 459 may be any geometric
shape, such as substantially rectangular as shown in the
exemplary embodiment, or circular, elliptical, or other
shape. In addition, side surface 157 of the tow pull recess
154 may be angled downward to help move the dirt and
debris away from and out of the extrusion assembly 410.
[0092] FIGS.71-86illustrate an alternate trolley handle
700, which may be attached to the base 502 of suitcase
500. The features of trolley handle assembly 700 are
referred to using similar reference numerals under the
"7xx" series of reference numerals, rather than "4xx" as
usedinthe embodiments of FIGS. 1-70. Accordingly, cer-
tain features of trolley handle assembly 700 that were
already described above as shown in FIGS. 1-70 may
be described in lesser detail, or may not be described at
all. The trolley handle assembly 700 may be attached to
the lower shell 508 along the exterior of the bottom portion
522 of the lower shell 508. Similar to trolley handle as-
sembly 400, trolley handle assembly 700 may be formed
as a separate member or assembly and attached to the
lower shell 508. The trolley handle assembly 700 may
comprise a pair of extrusion assemblies 710, and a grip
702 for a user to grasp that extends between the pair of
extrusion assemblies 710. In some embodiments, the
trolley handle assembly 700 may comprise a single ex-
trusion assembly 710. Each extrusion assembly 710 may
have a major extrusion 720, a minor extrusion 730, a
tertiary or second minor extrusion 760, a top cap or major
bushing 740 positioned between the major extrusion 720
and the minor extrusion 730, an upper cap or minor bush-
ing 704 positioned between the tertiary extrusion 760 and
the minor extrusion 730. In other examples, the number
of extrusions may comprise a single extrusion, two ex-
trusions, or more than three extrusions.

[0093] Similartoextrusionassembly 410, extrusion as-
sembly 710 may have a nested arrangement. The major
extrusion 720 may have a central opening 722 surround-
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ed by an outer wall 729, where the central opening 722
has a generally rectangular shape with an alignment
member 729A arranged on the rear side of the outer wall
729. The alignment member 729A may be a centrally
located indention along the outer wall 729 extending into
the opening 722 to help align the other extrusions 730,
760 within the openings 722, 732 as they move relative
to each other. While the exemplary alignment member
729A has a trapezoidal shape, the alignment member
729A may be curved, triangular, or other geometric
shape. The minor extrusion 730 may have an exterior
surface 734 with a shape or profile that generally corre-
sponds to the shape of the opening 722 of the major
extrusion 720 such that the minor extrusion 730 may be
slidably engage with opening 722. Similarly, the exterior
surface 764 may have a shape or profile that generally
corresponds to the shape of the central opening 732 of
the minor extrusion 730 such that the tertiary extrusion
760 may slidably engage opening 732 of the minor ex-
trusion 730. The grip portion 702 may be secured to the
tertiary extrusion 760 of each of the extrusion assemblies
710. In some instances, the minor extrusion 730 may
comprise the uppermost extrusion of the trolley handle
assembly 700 and have the grip 702 secured between
pair of minor extrusions 730.

[0094] FIGS. 74-76 illustrate the trolley handle assem-
bly 700 with various components removed to illustrate
the nested arrangement. For example, FIG. 74 illustrates
the trolley handle assembly 700 with the major extrusion
720 removed from one of the extrusion assemblies 710.
FIG. 74 shows the minor extrusion 730 underneath the
major extrusion 720. In addition, the major bushing 740
may be positioned between the major extrusion 720 and
minor extrusion 730 at the top the extrusion assembly
710. A major stop 781 may be positioned at a bottom of
the minor extrusion 730 that contacts has a shelf 783 that
contacts the bottom end of the minor extrusion 730. The
major stop 781 may have a plug portion 785 that extends
into opening 732 of the minor extrusion 730 to help secure
the major stop 781 to the extrusion assembly 710 as
shownin FIG. 75, which illustrates an extrusion assembly
710 with both the major extrusion 720, minor extrusion
730, and majorbushing 740 removed. FIG. 75 also shows
the minor bushing 704 that is attached to the top of the
tertiary extrusion 760. FIG. 76 further illustrates the ter-
tiary extrusion 760 removed along with the middle stop
787 positioned at the bottom end of the tertiary extrusion
760. Similar to the major stop 781, the middle stop 787
may have shelf 789 to contact the tertiary extrusion 760
and a plug portion 791 that extends into the opening 762
of the tertiary extrusion 760 to help secure the middle
stop 787 to the extrusion assembly 710 as shown in FIG.
76. The push rod 793 connects from the activation mem-
ber 765 to the locking mechanism to allow the grip portion
702 to be pulled upward extending the extrusion assem-
bly 710.

[0095] Like the extrusions of trolley handle assembly
400, the major extrusion 720, minor extrusion 730, and
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tertiary extrusion 760 may each be formed as a single
unitary piece, where each extrusion 720, 730, 760 may
have a substantially constant cross-sectional profile as
shown in FIG. 72B.

[0096] As illustrated in FIGS. 77-82, the trolley handle
assembly 700 may be secured externally to the base 502
or lower shell 508. Each extrusion assembly 710 may be
secured to the lower shell 508 using a plurality of mount-
ing clips 770. As shown in FIG. 78, a plurality of mounting
clips 770 may be secured within the tow pull recess 554
of the lower shell 508. The plurality of mounting clips 770
may include two mounting clips 770 with a first clip 770
in an upper region of the recess 554 and a second clip
secured in a lower region of the recess 554, while other
embodiments may comprise three mounting clips 770 or
may comprise four mounting clips 770. To install the trol-
ley handle assembly 700 onto the suitcase 500, each
extrusion assembly 710 may be lowered into the tow pull
recess 554 in a direction toward the front of the suitcase
500 such that a central slot 723 and receiver 725 in an
outer channel 724 of the major extrusion 720 slides over
each of the mounting clips 770. The extrusion assemblies
710 may then slide upward toward the top surface 514
(away from the wheel assemblies 564). The extrusion
assemblies 710 may stop when the lower edge 725A of
the receiver 425 engages a lower surface 771 of an upper
shelf 773 of mounting clip 770. The spring arms 782 may
engage the outer channel wall 726 to keep the channel
wall 426 in contact with a rear side 780 of the mounting
clip 770. The receiver 725 of the major extrusion 720 may
comprise a slot that extends outward from the central slot
723. Each major extrusion 760 may include a plurality of
receivers 725. The plurality of receivers 725 may be ar-
ranged as a set, where the number of receivers 725 in
each set is equal to the number of spring arms 782 on
the mounting clips 770. For example, in the exemplary
embodiments shown in the figures, two receivers 725 are
arranged in a set to correspond to the two outer spring
arms 782 on each mounting clip 770. Once the extrusion
assemblies 710 are engaged with the mounting clips 770,
a bottom cap 750 may be positioned within each recess
554 and secured to the shell 508 to prevent each extru-
sion assembly 710 from moving downward. Once the
bottom cap 750 is secured, the trolley handle assembly
700 is secured to the suitcase 500. The bottom cap 750
may prevent the extrusion assemblies 710 and accord-
ingly the trolley handle assembly 700 from downward
moving towards the bottom of the suitcase (in a direction
toward a plane created by axes of a plurality of wheels
564).

[0097] Asbestillustratedin FIG. 81, the mounting clips
770 may have a central body 772 with a top end 774, a
bottom end 776, a front side 778, a rear side 780, a plu-
rality of outer spring arms 782 arranged on both the left
side 784 and the right side 786, and a mounting hole
extending through the central body 772. Each outer
spring arm 782 may have fixed end 792 attached to the
central body 772 and a free end 794, such that the outer
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spring arm 782 is cantilevered from the fixed end 792.
Each spring arm 782 of the mounting clip 770 may pro-
vide a horizontally oriented force to help further secure
the extrusion assembly 710 to the shell 508 and reduce
any vibration within the trolley handle assembly 700 rel-
ative to the suitcase 500. As the free end 794 contacts
the outer channel wall 726, the spring arm 782 is com-
pressed and as it is compressed it exerts a force against
the major extrusion 720 to reduce any vibration and keep
the trolley handle assembly 700 secured to lower shell
508.

[0098] As shown in FIG. 77, each mounting clip 770
may be secured to the lower shell 508 using a mechanical
fastener 706 inserted through each the mounting hole
779 of the mounting clip 770. The fastener 706 is inserted
into a blind threaded hole 559 formed in the lower shell
508 such that the holes 559 do not extend into the interior
void of the suitcase 500. Each mounting clip 770 may be
arranged to allow the movement of the major extrusion
720 in only one direction, the mounting clip 770 may be
mounted on the suitcase in a manner to ensure its proper
operation. Each mounting clip 770 may be positioned
within a pocket 557 located within the recess 554. The
pocket 557 may include the mounting hole 559 that is
located away from a center of the pocket such that the
mounting clip 770 may only be attached one way to the
shell 508.

[0099] Similarto extrusion assembly 410, extrusion as-
sembly 710 may have a means to keep dirt and debris
from causing the extrusions 720, 730, 760 from binding
as they move relative to each other. Each extrusion 720,
730, 760 may include a central opening 722, 732, 762
respectively to allow any dirt or debris that enters the
assembly 710 to pass easily through the center. Addi-
tionally, as shown in FIGS. 72A-76 and 82-83, each ex-
trusion assembly 710 may include a top cap 740 inserted
into the central opening 722 at the top of the major ex-
trusion 720. The major bushing740 may have a lower
portion 744 that inserts into the major extrusion 720 and
a central opening 746 that extends through the top cap
740 with a shape that corresponds with the exterior sur-
face 734 of minor extrusion 730. The upper shelf 742
may have a plurality ofinward facing grooves 748. These
grooves 748 may provide small openings to allow dust
and debris to pass through, such that the dust may travel
along the inside of the extrusion assembly 710 without
affecting the sliding movement of the minor extrusion 730
and allowing the minor extrusion 730 to move freely rel-
ative to the major extrusion 720. Similarly, the minor
bushing 704 may have alower portion 703 thatis inserted
into the opening 732 of the minor extrusion 730, an upper
shelf 708 that rests on top of the minor extrusion 730,
and a central opening 707 to receive the tertiary extrusion
760. The upper cap 704 may have all of the features
discussed above of the top cap 740 such the plurality of
inward facing grooves 705 to allow dust and debris to
pass through, such that the dust may travel along the
inside of the extrusion assembly 710 without affecting
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the sliding movement of the tertiary extrusion 760 and
allowing the tertiary extrusion 760 to move freely relative
to the minor extrusion 730.

[0100] Additionally, as shown in FIG. 84, each bottom
cap 750 of the trolley assembly 700 may provide a means
to allow dirt and debris to exit each extrusion assembly
710. In addition, the bottom cap 750 may include at least
one opening 757 through the bottom surface 754 to allow
dirt and debris to exit the extrusion assembly 710.
[0101] FIGS. 85-86 illustrate an exemplary grip or han-
dle 702 of the trolley handle assembly 700. The features
of grip 702 are referred to using similar reference numer-
als under the "7xx" series of reference numerals, rather
than "4xx" as used in the embodiments of FIGS. 1-70.
Accordingly, certain features of grip portion 702 that were
already described above as shown in FIGS. 1-70 may
be described in lesser detail, or may not be described at
all. As discussed above the grip portion 702 may extend
between the extrusion assemblies 710 and act as the
interface for a user to extend and lower the trolley handle
assembly 700. The grip 702 may include a release button
711, an upper grip housing (not shown), and a lower grip
housing 715. The release button 711 may be centrally
located in both a horizontal and vertical direction along
the grip 702. A seal 709 may be arranged around the
release button 711 to prevent any dirt or moisture from
entering into the grip portion 702. For example, the re-
lease button 711 may be over-molded with a rubber or
soft polymer material. In addition to or optionally, the seal
709 may alsoinclude a wiper gasket around the perimeter
of the base of the release button 711.

[0102] Similar to grip portion 402, the release button
711 may be coupled to a rack and pinion gear assembly
735 as shown in FIG. 86 that has with the upper grip
housing and the lower grip housing 715 removed. The
release button 711 may have two lower engaging mem-
bers 737 on each end of the button 711 that contact an
engaging member 741 located on each of a pair of rack
gear members 739. As the button 711 is pushed, the
lower engaging members 737, which may have an an-
gled surface 761, may contact and slide along a corre-
sponding angled surface 763 of the engaging member
741 ontherack gearmember 739. As the angled surfaces
761, 763 move along one another, both of the rack gear
members 739 be urged to move outward. The pinion gear
749 may help to keep the movement between both gear
members 739 equal and in a controlled manner. As the
gear members 739 move outward, the transmitting mem-
bers 747 may then apply a force to the activating mem-
bers 765 located in a slot positioned within the lower ex-
tension 717. The transmitting member 747 may include
an angled surface that contacts an angled surface on
activating member 765. Activating member 765 may con-
nect to the push rod 793 to disengage a locking mecha-
nism allowing the grip 702 to be pulled upward e the
extrusion assemblies 710.

[0103] According to the invention, the suitcase 500
comprises an interior liner or a pair of liners that releas-
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ably secure to either the base 502 or the lid 504. FIGS.
87-100 illustrate aspects of interior liners 802 and 804.
Base interior liner 802, shown in FIGS. 87, 89, and 90,
may have a base liner body 803 that has a contoured
exterior shape to fit the shape of the interior void 503 of
the base 502 (i.e. the base liner body 803 may have var-
ious raised or recessed surfaces to correspond with
raised or recessed surfaces within the interior void 503
of the base 502). Similarly, lid interior liner 804, shown
in FIGS. 88 and 91-93, may have a lid liner body 805 that
has a contoured shape to fit the shape of the interior void
505 of the lid 504 (i.e. the lid liner body 805 may have
various raised or recessed exterior surfaces to corre-
spond with raised or recessed surfaces within the interior
void 505 of the lid 504). The majority of the overall shape
ofthe interior liners 802, 804 may be formed from multiple
layers that are compression molded together to form the
contoured shape as shown in FIG. 94. Optionally, the
liners 802, 804 may be formed using other manufacturing
methods that include but not limited to vacuum forming,
Mucell®° type molding process (i.e. a process that has a
solid outer layer and a foamed core), or other type of
molding process. The interior liners 802, 804 may have
an outer fabric layer 850 that forms an exterior surface
806, a middle foam layer 852, and an inner waterproof
layer 854 that forms an interior surface 818. The interior
surface 818 formed by the inner waterproof layer 854
may contact an interior surface 507, 525 of either the
base 502 or the lid 504. In addition a portion of the interior
surface 818 of the interior liners 802, 804 may face toward
the bottom portion 522 when installed in the base and
faces toward the top portion 538 when installed in the lid
An adhesive layer (not shown) may be applied between
the outer fabric layer 850 and the middle foam layer 852
and also applied between the inner waterproof layer 854
and the middle foam layer 852. The adhesive layer may
include a polyurethane based adhesive, but may also
include various glues, epoxies, acrylics, adhesive tapes,
or other material to make a permanent bond between the
two materials. These adhesives may require a heating
or curing process and may be applied using a process
to ensure a consistent thickness of adhesive, such as
rolling or spraying the adhesive onto the designated sur-
faces. In some examples, the adhesive between the lay-
ers 850, 854 and the foam 852 may include multiple lay-
ers of adhesives and even different adhesives within the
multiple layers. The outer fabric layer 850 may be a pol-
yester fabric or other similar material, while the inner wa-
terproof layer 854 may be a polyurethane coated liner
scrim or other similarly coated material. In some exam-
ples, the inner waterproof layer 854 may include a poly-
urethane coated fabric that is permanently joined to a
scrim layer, such as with an adhesive. In other examples,
the inner waterproof layer may include a stretch woven
material or other similar material that is waterproof while
still being air permeable. In addition, the middle foam
layer 852 may be a rubber, polymer, or foam material
such as ethylene-vinyl acetate (EVA) or other similar ma-
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terial. The middle foam layer 852 may have a relatively
smooth surface finish or may have a roughened surface
finish. In general, the construction of the base liner 802
and lid liner 804 may be similar to each other. Alterna-
tively, the interior liners 802, 804 may be formed from a
single layer of material using any of the materials included
herein.

[0104] Each interior liner 802, 804 includes a storage
cavity 808 recessed from an upper surface 810 of each
the liners 802, 804 to accommodate different cargo. In
some examples, the storage cavity 808 may be a single
cavity as shown in FIG. 87 or may include a plurality of
different shaped cavities to receive and protect different
shaped items. Since the liners 802, 804 are releasably
engaged, alternate liners with different configurations
and storage cavity arrangements may be interchangea-
bly installed into either the base 502 or lid 504 of suitcase
500. These alternate liners could have padded regions
to hold electronics or other devices. Further, in some ex-
amples, as shown in FIGS. 88 and 91, the lid liner 804
may include a cover 812 over the storage cavity 808 that
can be selectively opened and closed to help secure
items within the storage cavity 808 of the lid liner 804. In
addition, the cover 812 may include additional pockets
814 that can be selectively opened and closed to help
secure items within those pockets 814. The selective clo-
sure 816 for the cover 812 and the additional pockets
814 may be zippers, magnetic closures, or other mechan-
ical elements that form a selective closure 816.

[0105] As discussed above, base interior liner 802 is
releasably secured the interior void 503 of the base 502,
and lid interior liner 804 is releasably secured to the in-
terior void 505 of the lid 504. The liners 802, 804 includes
a plurality of mechanical connectors or fasteners 820,
such as clips, hooks, or portions of snap fasteners that
are positioned around near the upper surface 810 and
are spaced around the exterior surface of the liners 802,
804. The mechanical elements or connectors 820 on the
liners 802, 804 releasably engage corresponding me-
chanical elements or connectors 660 positioned along
the interior surfaces of the base 502 and the lid 504. For
example, each first snap fastener portion 820 of the plu-
rality of first snap fastener portions 820 may be a female
fastener portion that releasably connects to a corre-
sponding male fastener portion 660 of the plurality of sec-
ond mechanical connector or snap fastener portions 660
on either the base 502 or the lid 504. Alternatively, the
male fastener portion may be on the fastener portion 820
on the liners 802, 804 and the female fastener portion
may be on the mechanical connector 660 on the base
502 and lid 504. Each side of the liners 802, 804 may
include multiple snap fastener portions 820. As shown in
the illustrated examples, for a generally rectangular
shaped liner, the longer sides of the liner 802, 804 may
have four or more fastener portions 820 and the shorter
sides may have two or more fastener portions 820. Each
fastener portion 820 may be aligned with a corresponding
fastener portion 820 on an opposite side of the liner 802,
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804.

[0106] In addition to the fasteners 820 being located
along the side surfaces, or as an alternative to the fas-
teners 820 being arranged on the side surfaces of the
liners 802, 804, a plurality mechanical connectors or fas-
teners 820 may be positioned along the bottom surfaces
of liners 802, 804. The fasteners 820 when positioned
along the bottom surfaces of the liner 802, 804 may en-
gage with mechanical connectors 660 arranged on the
base 502 and lid 504 as shown in FIG. 102. As shown in
the illustrated example of FIG. 102, the mechanical con-
nectors 660 may be arranged in a linear array that is
substantially centered or in a pair of linear arrays that are
spaced apart from each other on a bottom surface or
bottom surfaces of the interior surfaces 507, 525 of the
base 502 and lid 504. In some examples, the mechanical
connectors 660 may be arranged in arrays that are in a
pattern that is not linear in nature. Similarly, the mechan-
ical connectors 820 on either liner 802, 804 may be ar-
ranged in arrays that correspond to the arrays of me-
chanical connectors 660 arranged on the liner's corre-
sponding base 502 orlid 504 . The plurality of mechanical
connectors 660 may be have a variety of shapes such
as rectangular base shape 661 with the connecting por-
tion 662 arranged in a center of the base shape 661 as
shown in FIG. 101A. Optionally, as shown in FIGS. 101B
and 101C, the connecting portion 662 may be offset from
a center point of the base in at least one direction. Still
as another option, similar to the mechanical connector
660 illustrated in FIG. 43G, the mechanical connector
660 may have a base 661 with a generally circular shape
and the connecting portion 662 substantially centered on
the base 661 as shown in FIG. 101D.

[0107] As shown in FIGS. 95 and 96, each fastener
portion 820 may affixed to a tab or webbing 822 with a
first end 824 that is secured underneath an upper fabric
binding 830 that extends along an upper surface 810.
The tab 822 may wrap around and over the upper fabric
binding 830 along the upper surface 810. The second
end 826 of the tab 822 may be secured to an exterior
surface 806 of the respective liners 802, 804. In addition,
a supportive member 832 may be arranged along the
interior surface 818 behind and between the first end 824
of the tab 822 and the second end 826 of each tab 822.
In some examples, the supportive member 832 may ex-
tend below the first end 824 of each tab 822 along the
interior surface 818 of each respective interior liner 802,
804. In some examples, each tab 822 may be secured
toits respective interior liner 802, 804 using stitching 827.
Each supportive member 832 may help to further rein-
force the stitching 827 as it perforates the respective liner
802, 804. In some cases the supportive member 832 may
be a thermoplastic polyurethane (TPU) or other water-
proof or water resistant material to prevent any moisture
from penetrating through the regions where each tab 822
is secured to its respective liners 802, 804. In some cas-
es, the tab 822 may be attached without a supportive
member 832. Alternatively, the tabs 822 holding the fas-
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tener portions 820 may be attached using an adhesive,
fabric welding, or other permanent joining technique
known to one skilled in the art. Optionally, the interior
liners 802, 804 may also be secured using an adhesive,
hook and loop type fasteners (Velcro), magnetic ele-
ments, or other connection methods. For example, the
interior liners 802, 804 may have a plurality of magnetic
or ferromagnetic elements positioned along a perimeter
and/or bottom surface that may attach to corresponding
magnetic or ferromagnetic elements positioned along or
within the interior surfaces of the base 502 and lid 504.
[0108] Each of the liners 802, 804 has a first set of
openings 840 extending through a first side 842 of each
liner 802, 804 and a second set of openings 844 extend-
ing through a second side 846 of the interior liners 802,
804, where the first side 842 is opposite the second side
846. Each set of openings 840, 844 may comprise a pair
of openings, but in some examples, may comprise more
than two openings, such as three openings, four open-
ings, or more. A center of a first opening 840A of the first
set of openings 840 may be aligned with a center of a
second opening 844A of the second set of openings 844.
Each opening 840 of the first set of openings 840 on the
first side 842 may be aligned with a corresponding open-
ing 844 of the second set of openings 844 on the second
side 846. When the liners 802, 804 are installed the base
502 and lid 504 respectively, the mounts 556 on the base
502 and lid 504 may extend through these openings 840,
844. The mounts 556 may releasably engage with me-
chanical elements 892 of strap 890, where the strap 890
may help to constrain any cargo in the storage cavity
808. FIG. 97 illustrates strap 890 extending across base
liner 802 with the base 502 removed, while FIG. 98 illus-
trates strap 890 with mechanical elements 892 that re-
leasably engage the mounts 556.

[0109] Each opening 840, 844 includes a grommet
860. The grommet 860 may help to increase the durability
of the openings 840, 844 through repeated insertions of
the mounts 556 into the openings 840, 844. Each mount
556 may extend through a hole 872 in the corresponding
grommet 860, where the strap 890 releasably connects
to the mount 556. Each grommet 860 may be formed
from a waterproof or water resistant material such as a
(TPU) based material or other flexible material that re-
ceive the mount 556 through the openings 840, 844. As
will be described in more detail below, each grommet
860 has an interior layer 862 and an exterior layer 864
that are joined together. The interior layer 862 and exte-
rior layer 864 may be formed from the same material, or
in some examples, these layers 862, 864 may be formed
from different materials. The interior layer 862 has a first
outward facing surface 866 that is substantially parallel
with an interior surface 818 of each interior liner 802, 804,
and the exterior layer 864 of the grommet 860 has a sec-
ond outward facing surface 868 that is substantially par-
allel with an exterior surface 806 of each interior liner
802, 804. In other examples, each grommet 860 may be
formed from a weldable film, coated fabric, or laminated
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fabric and joined by processes such as sonic welding,
radiofrequency (RF) welding, adhesive glues, or adhe-
sive films.

[0110] The grommets 860 may be formed and installed
using the process 880 shown in FIG. 100 and illustrated
in FIGS. 99A-99E. First, as shown in FIG. 99A, the base
material may be cut into the desired shape for the grom-
met 860 to form the multiple layers 862, 864 of the grom-
met 860. In the illustrated examples, each layer 862, 864
may have a circular shape to form a circular shaped
grommet 860, however, the shape of the grommet 860
is not limited to a circular shape and may be square,
rectangular, or other geometric shape. Next, as shown
in FIG. 99B, the layers 862, 864 permanently joined to-
gether in a central region 870. The central region 870
may be approximately 55 percent of the overall surface
area of one of the outward facing surfaces 866, 868 of
the grommet 860. In some examples, the central region
870 may be within a range of 40 percent and 70 percent
of the overall surface area of one of the outward facing
surfaces 866, 868 of the grommet 860. The layers 862,
864 may be joined using RF welding, adhesives, or other
means known to one skilled in the art. FIG. 99C illustrates
the next step, where a hole or opening 872 is cut through
the central region 870. The hole 872 is sized to receive
the mount 556 and may be arranged such that the central
region may extend within a range of 2 mm and 4 mm
from an outer edge of the hole 872 of the grommet 860,
or the central region may extend within a range of 2 mm
and 8 mm from an outer edge of the hole 872 of the
grommet 860. Lastly, as shown in FIG. 99D and the
cross-sectional schematic in FIG. 99E, the grommet 860
may be secured using stitching, adhesive, or other
means into the opening 840, 844 of each liner 802, 804
such that a center of hole 872 in each grommet 860 is
aligned with a center of the corresponding opening 840,
844 in the respective liner 802, 804. Further, the interior
layer 862 may be arranged with a portion of a first outward
facing surface 866 substantially parallel with the interior
surface 818 of each interior liner 802, 804, and the exte-
rior layer 864 of the grommet 860 may be arranged with
a portion of the second outward facing surface 868 being
substantially parallel with an exterior surface 806 of each
interior liner 802, 804. Each grommet 860 may be se-
cured using stitching, adhesive, or other means of per-
manently joining the grommet 860 to its respective liner
802, 804.

[0111] In some embodiments, this disclosure relates
to a suitcase comprising a lid rotatably connected to a
base, where the lid may include an upper shell formed
as a unitary member and where the base includes a lower
shell formed as a unitary member. The suitcase may be
configured in an open orientation or a closed configura-
tion, where in the closed configuration, a plurality of latch
assemblies secure the lid to the base. In addition, the
upper shell and the lower shell may be free of apertures
or openings extending from an exterior surface through
an interior surface. As another option, the latch assem-
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blies may be located within an upper latch recess and a
lower latch recess located on the lid and base respec-
tively. Additionally, a wheel assembly comprising a hous-
ing, a wheel, and an axle may be formed as a separate
member and received in a recess formed on the lower
shell.

[0112] The present disclosure is disclosed above and
in the accompanying drawings with reference to a variety
of examples. The purpose served by the disclosure, how-
ever, is to provide examples of the various features and
concepts related to the disclosure, not to limit the scope
of the invention. One skilled in the relevant art will rec-
ognize that numerous variations and modifications may
be made to the examples described above without de-
parting from the scope of the present invention, which is
defined by the appended claims.

Claims
1. A suitcase (500) comprising:
a base (502) including:

afirst shell structure (508) having afirst side
(510) and a second side (512) opposite the
first side (510), the first shell structure (508)
having a first end (518) and a second end
(520) opposite the first end (518);

a bottom portion (522) connected to the first
end (518) of the first shell structure (508)
and configured to support the suitcase (500)
on a surface;

a first interior void (503) defined by the first
shell structure (508) and the bottom portion
(522); and

alid (504)rotatably connected to the base (502),
the lid (504) including:

a second shell structure (524) having a third
side (530) and a fourth side (532) opposite
the third side (530), the second shell struc-
ture (524) having afirstend (534) and a sec-
ond end (536) opposite the first end (534);
atop portion (538) connected to the firstend
(534) of the second shell structure (524);
and

a second interior void (505) defined by the
second shell structure (524) and the top por-
tion (538); and

an interior liner (802, 804) releasably se-
cured to either the base (502) within the first
interior void (503) or the lid (504) within the
second interior void (505), wherein the in-
terior liner (802, 804) includes at least one
storage cavity (808) recessed from an up-
per surface (810) of the interior liner (802,
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804), wherein the interior liner (802, 804)
includes a plurality of first fastener portions
(820) positioned near the upper surface
(810) of the interior liner (802, 804) that re-
leasably connectto a plurality of second fas-
tener portions (660) positioned on either the
base (502) or the lid (504);

wherein the interior liner (802, 804) includes
a first set of openings (840) extending
through a first side (842) of the interior liner
(802, 804) and a second set of openings
(844) extending through a second side
(846) of the interior liner (802, 804), wherein
the first side (842) is opposite the second
side (846),

characterised in that each opening of the
first set of openings (840, 844) includes a
grommet (860), and wherein the grommet
has an interior layer (862) and an exterior
layer (864) that are joined together and the
interior layer (862) has afirst outward facing
surface (866) that is substantially parallel
with the interior surface (818) of the interior
liner (802, 804) and the exterior layer (864)
of the grommet (860) has a second outward
facing surface (868) that is substantially
parallel with the exterior surface (806) of the
interior liner (802, 804); and

wherein the interior layer (862) and the ex-
terior layer (864) of the grommet (860) are
permanently joined in a central region (870)
prior to a hole (872) that receives a mount
(556) being cut in the central region (870)
of the grommet (860).

The suitcase of claim 1, wherein each first fastener
portion (820) of the plurality of first fastener portions
(820) are affixed to a tab (822) that is affixed to an
upper fabric binding (830) at a first end (824) of the
tab (822).

The suitcase of claim 2, wherein the tab (822) wraps
around the upper surface (810) of the interior liner
(802, 804) and the second end (826) of the tab (822)
is affixed to an exterior surface (806) of the interior
liner (802, 804).

The suitcase of claim 1, wherein each first fastener
portion (820) of the plurality of first fastener portions
(820) is a female fastener portion, and each second
fastener portion (660) of the plurality of second fas-
tener portions (660) is a male fastener portion.

The suitcase of claim 1, wherein the interior liner
(802, 804) has multiple layers comprising a fabric
outer layer (850) forming an exterior surface (806)
of the interior liner (802, 804), a foam middle layer
(852), and a waterproof layer (854) forming an inte-
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rior surface (818) of the interior liner (802, 804),
wherein a portion of the interior surface (818) of the
interior liner (802, 804) faces toward the bottom por-
tion (522) when installed in the base and faces to-
ward the top portion (538) when installed in the lid.

The suitcase of claim 1, wherein a center of a first
opening (840A) of the first set of openings (840) is
aligned with a center of a second opening (844A) of
the second set of openings (844).

The suitcase of claim 1, wherein a mount (566) on
one ofthe base (502) or the lid (504) extends through
an opening of the first set of openings (840, 844) of
the interior liner (802, 804).

The suitcase of claim 1, wherein the central region
extends within a range of 2 mm and 8 mm from an
edge of the hole (872) of the grommet (860) after the
hole is cut in the central region.

The suitcase of claim 1, wherein the central region
is radiofrequency welded together.

The suitcase of claim 1, wherein the interior liner
(802, 804) comprises multiple layers, with a fabric
outer layer (850) forming an exterior surface (806),
a foam middle layer (852), a waterproof layer (854)
forming an interior surface (818), wherein a portion
of the interior surface (818) of the interior liner (802,
804) faces toward the bottom portion (522) when in-
stalled in the base and faces toward the top portion
(538) when installed in the lid, and at least one stor-
age cavity (808) recessed from an upper surface
(810) of the interior liner (802, 804).

The suitcase of claim 1, wherein the interior layer
(862) and the exterior layer (864) are formed from
the same material, and wherein the central region
(870) is within a range of 40 percent and 70 percent
of the overall surface area of the first outward facing
surfaces (866, 868).

The suitcase of claim 1, wherein the grommet (860)
is formed from a thermoplastic polyurethane (TPU)
based material.

Patentanspriiche

1.

Koffer (500), umfassend:
ein Unterteil (502), beinhaltend:

eine erste Schalenstruktur (508), die eine
erste Seite (510) und eine zweite Seite
(512) gegentiber der ersten Seite (510) auf-
weist, wobei die erste Schalenstruktur (508)
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ein erstes Ende (518) und ein zweites Ende
(520) gegeniiber dem ersten Ende (518)
aufweist;

einen unteren Abschnitt (522), der mit dem
ersten Ende (518) der ersten Schalenstruk-
tur (508) verbunden und so konfiguriert ist,
dass er den Koffer (500) auf einer Oberfla-
che tragt;

einen ersten inneren Hohlraum (503), der
durch die erste Schalenstruktur (508) und
den unteren Abschnitt (522) definiert ist;
und

einen Deckel (504), der drehbar mit dem Unter-
teil (502) verbunden ist, wobei der Deckel (504)
beinhaltet:

eine zweite Schalenstruktur (524), die eine
dritte Seite (530) und eine vierte Seite (532)
gegenuber der dritten Seite (530) aufweist,
wobei die zweite Schalenstruktur (524) ein
erstes Ende (534) und ein zweites Ende
(536) gegeniiber dem ersten Ende (534)
aufweist;

einen oberen Abschnitt (538), der mit dem
ersten Ende (534) der zweiten Schalen-
struktur (524) verbunden ist; und

einen zweiten inneren Hohlraum (505), der
durch die zweite Schalenstruktur (524) und
den oberen Abschnitt (538) definiert ist; und
eine Innenauskleidung (802, 804), die 16s-
bar an entweder dem Unterteil (502) in dem
ersten inneren Hohlraum (503) oder dem
Deckel (504) in dem zweiten inneren Hohl-
raum (505) befestigt ist, wobei die Innen-
auskleidung (802, 804) mindestens einen
Aufbewahrungshohlraum (808) beinhaltet,
der von einer oberen Flache (810) der In-
nenauskleidung (802, 804) vertieft ist, wo-
bei die Innenauskleidung (802, 804) eine
Mehrzahl von ersten Befestigungsabschnit-
ten (820) beinhaltet, die nahe der oberen
Flache (810) der Innenauskleidung (802,
804) positioniert sind, die mit einer Mehr-
zahl von zweiten Befestigungsabschnitten
(660) I6sbar verbunden werden, die auf ent-
weder dem Unterteil (502) oder dem Deckel
(504) positioniert sind;

wobei die Innenauskleidung (802, 804) ei-
nen ersten Satz von Offnungen (840), die
sich durch eine erste Seite (842) der Innen-
auskleidung (802, 804) erstrecken, und ei-
nen zweiten Satz von Offnungen (844), die
sich durch eine zweite Seite (846) der In-
nenauskleidung (802, 804) erstrecken, be-
inhaltet, wobei die erste Seite (842) der
zweiten Seite (846) gegenuberliegt,

10

15

20

25

30

35

40

45

50

55

28

dadurch gekennzeichnet, dass jede Offnung
des ersten Satzes von Offnungen (840, 844) ei-
ne Dichtung (860) beinhaltet, und wobei die
Dichtung eine Innenschicht (862) und eine Au-
Renschicht (864) aufweist, die aneinanderge-
fugt sind, und wobei die Innenschicht (862) eine
erste nach auRen weisende Flache (866) auf-
weist, die im Wesentlichen parallel zu der Innen-
flache (818) der Innenauskleidung (802, 804)
ist, und die AuRenschicht (864) der Dichtung
(860) eine zweite nach aulRen weisende Flache
(868) aufweist, die im Wesentlichen parallel zu
der AuRenflache (806) der Innenauskleidung
(802, 804) ist; und

wobei die Innenschicht (862) und die Au3enschicht
(864) der Dichtung (860) in einer mittleren Zone
(870) vor einem Loch (872) dauerhaft zusammen-
geflgt sind, das eine Halterung (556) aufnimmt, die
in die mittlere Zone (870) der Dichtung (860) ge-
schnitten ist.

Koffer nach Anspruch 1, wobei jeder erste Befesti-
gungsabschnitt (820) der Mehrzahl von ersten Be-
festigungsabschnitten (820) an einer Lasche (822)
fixiert ist, die an einer oberen Textilverbindung (830)
an einem ersten Ende (824) der Lasche (822) fixiert
ist.

Koffer nach Anspruch 2, wobei die Lasche (822) um
die obere Flache (810) der Innenauskleidung (802,
804) gewickelt ist und das zweite Ende (826) der
Lasche (822) an einer AuRenflache (806) der Innen-
auskleidung (802, 804) fixiert ist.

Koffer nach Anspruch 1, wobei jeder erste Befesti-
gungsabschnitt (820) der Mehrzahl von ersten Be-
festigungsabschnitten (820) ein weiblicher Befesti-
gungsabschnitt ist, und jeder zweite Befestigungs-
abschnitt (660) der Mehrzahl von zweiten Befesti-
gungsabschnitten (660) ein mannlicher Befesti-
gungsabschnitt ist.

Koffer nach Anspruch 1, wobeidie Innenauskleidung
(802, 804) mehrere Schichten aufweist, umfassend
eine aullere Textilschicht (850), die eine AulRenfla-
che (806) der Innenauskleidung (802, 804) bildet,
eine mittlere Schaumstoffschicht (852) und eine
wasserfeste Schicht (854), die eine Innenflache
(818) der Innenauskleidung (802, 804) bildet, wobei
ein Abschnitt der Innenflache (818) der Innenaus-
kleidung (802, 804) hin zu dem unteren Abschnitt
(522) weist, wenn sie in dem Unterteil installiert ist,
und hin zu dem oberen Abschnitt (538) weist, wenn
sie in dem Deckel installiert ist.

Koffer nach Anspruch 1, wobei eine Mitte einer ers-
ten Offnung (840A) des ersten Satzes von Offnun-
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gen (840) mit einer Mitte einer zweiten Offnung
(844A) des zweiten Satzes von Offnungen (844)
ausgerichtet ist.

Koffer nach Anspruch 1, wobei eine Halterung (566)
an einem des Unterteils (502) oder des Deckels
(504) sich durch eine Offnung des ersten Satzes von
Offnungen (840, 844) der Innenauskleidung (802,
804) erstreckt.

Koffer nach Anspruch 1, wobei sich die mittlere Zone
in einem Bereich von 2 mm und 8 mm von einer
Kante des Lochs (872) der Dichtung (860) erstreckt,
nachdem das Loch in die mittlere Zone geschnitten
wurde.

Koffer nach Anspruch 1, wobei die mittlere Zone
hochfrequenzverschweil}t ist.

Koffernach Anspruch 1, wobeidie Innenauskleidung
(802, 804) mehrere Schichten, mit einer dueren
Textilschicht (850), die eine AuBenflache (806) bil-
det, einer mittleren Schaumstoffschicht (852), einer
wasserfesten Schicht (854), die eine Innenflache
(818) bildet, wobei ein Abschnitt der Innenflache
(818) der Innenauskleidung (802, 804) hin zu dem
unteren Abschnitt (522) weist, wenn sie in dem Un-
terteil installiert ist, und hin zu dem oberen Abschnitt
(538) weist, wenn sie in dem Deckel installiert ist,
und mindestens einen Aufbewahrungshohlraum
(808) umfasst, der von einer oberen Flache (810)
der Innenauskleidung (802, 804) vertieft ist.

Koffer nach Anspruch 1, wobei die Innenschicht
(862) und die AuRenschicht (864) aus demselben
Material ausgebildet sind, und wobei die mittlere Zo-
ne (870) in einem Bereich von 40 Prozent und 70
Prozent des Gesamtflacheninhalts der ersten nach
auflen weisenden Flachen (866, 868) liegt.

Koffer nach Anspruch 1, wobei die Dichtung (860)
aus einem Material auf Basis eines thermoplasti-
schen Polyurethans (TPU) ausgebildet ist.

Revendications

1.

Valise (500) comprenant :
une base (502) comprenant :

une premiére structure de coque (508) ayant un
premier coté (510) et un deuxiéme coté (512)
opposé au premier coté (510), la premiere struc-
ture de coque (508) ayant une premiere extré-
mité (518) et une deuxieme extrémité (520) op-
posée a la premiere extrémité (518) ;

une partie inférieure (522) reliée a la premiére
extrémité (518) de la premiere structure de co-
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que (508) et configurée pour soutenir la valise
(500) sur une surface ;

un premier vide intérieur (503) défini par la pre-
miére structure de coque (508) et la partie infé-
rieure (522) ; et

un couvercle (504) relié de maniére rotative a la
base (502), le couvercle (504) comprenant :

une deuxieme structure de coque (524)
ayant un troisieme cété (530) et un quatrie-
me cbté (532) opposé au troisieme coté
(530), ladeuxiéme structure de coque (524)
ayant une premiére extrémité (534) et une
deuxieme extrémité (536) opposée a la pre-
miere extrémité (534) ;

une partie supérieure (538) reliée a la pre-
miére extrémité (534) de la deuxiéme struc-
ture de coque (524) ; et

un deuxiéme vide intérieur (505) défini par
la deuxiéme structure de coque (524) et la
partie supérieure (538) ; et

un revétement intérieur (802, 804) fixé de
maniére amovible a la base (502) dans le
premier espace intérieur (503) ou au cou-
vercle (504) dans le second espace inté-
rieur (505), le revétement intérieur (802,
804) comprenant au moins une cavité de
stockage (808) en retrait d’'une surface su-
périeure (810) du revétementintérieur (802,
804), le revétement intérieur (802, 804)
comprenant une pluralité de premieres par-
ties de fixation (820) positionnées prés de
la surface supérieure (810) du revétement
intérieur (802, 804) qui serelientde maniere
amovible a une pluralité de secondes par-
ties de fixation (660) positionnées sur la ba-
se (502) ou le couvercle (504) ;

le revétement intérieur (802, 804) compre-
nant un premier ensemble d’ouvertures
(840) s’étendant a travers un premier coté
(842) du revétement intérieur (802, 804) et
un deuxiéme ensemble d’ouvertures (844)
s’étendanta travers un deuxiéme coté (846)
du revétement intérieur (802, 804), le pre-
mier c6té (842) étant opposé au deuxieme
coté (846), caractérisé en ce que chaque
ouverture du premier ensemble d’ouvertu-
res (840, 844) comprend un ceillet (860), et
I'ceillet ayant une couche intérieure (862) et
une couche extérieure (864) qui sont jointes
ensemble et la couche intérieure (862)
ayant une premiéere surface orientée vers
I'extérieur (866) qui est sensiblement paral-
lele a la surface intérieure (818) du revéte-
ment intérieur (802, 804) et la couche exté-
rieure (864) de l'ceillet (860) ayant une
deuxiéme surface orientée vers I'extérieur
(868) qui estsensiblement paralléle ala sur-
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face extérieure (806) du revétement inté-
rieur (802, 804) ; et

la couche intérieure (862) et la couche ex-
térieure (864) de I'ceillet (860) étant assem-
blées de fagon permanente dans unerégion
centrale (870) avant qu’'un trou (872) qui re-
coit une monture (556) ne soit découpé
dans la région centrale (870) de I'ceillet
(860).

Valise selon la revendication 1, chaque premiére
partie de fixation (820) de la pluralité de premieres
parties de fixation (820) étant fixée a une languette
(822) qui est fixée a un lien de tissu supérieur (830)
aune premiére extrémité (824) de la languette (822).

Valise selon la revendication 2, la languette (822)
entourant la surface supérieure (810) du revétement
intérieur (802, 804) et la deuxieme extrémité (826)
de la languette (822) étant fixée a une surface exté-
rieure (806) du revétement intérieur (802, 804).

Valise selon la revendication 1, chaque premiéere
partie de fixation (820) de la pluralité de premiéres
parties de fixation (820) étant une partie de fixation
femelle, et chaque deuxiéme partie de fixation (660)
de la pluralité de deuxiémes parties de fixation (660)
étant une partie de fixation male.

Valise selon la revendication 1, le revétement inté-
rieur (802, 804) ayant de multiples couches compre-
nant une couche extérieure en tissu (850) formant
une surface extérieure (806) du revétement intérieur
(802, 804), une couche intermédiaire en mousse
(852), etune couche imperméable (854)formantune
surface intérieure (818) du revétement intérieur
(802, 804), une partie de la surface intérieure (818)
du revétement intérieur (802, 804) étant orientée
vers la partie inférieure (522) lorsqu’elle est installée
dans la base et vers la partie supérieure (538) lors-
qu’elle est installée dans le couvercle.

Valise selon la revendication 1, un centre d’'une pre-
miére ouverture (840A) du premier ensemble
d’ouvertures (840) étant aligné avec un centre d’'une
deuxiéme ouverture (844A) du deuxieme ensemble
d’ouvertures (844).

Valise selon la revendication 1, un support (566) sur
'une des bases (502) ou le couvercle (504) s’éten-
dant a travers une ouverture du premier ensemble
d’ouvertures (840, 844) du revétement intérieur
(802, 804) .

Valise selon la revendication 1, la région centrale
s’étendant dans une plage de 2 mm a 8 mm d’'un
bord du trou (872) de I'ceillet (860) aprés que le trou
a été découpé dans la région centrale.
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Valise selon la revendication 1, la région centrale
étant soudée par radiofréquence.

Valise selon la revendication 1, le revétement inté-
rieur (802, 804) comprenant plusieurs couches, avec
une couche extérieure en tissu (850) formant une
surface extérieure (806), une couche intermédiaire
en mousse (852), une couche imperméable (854)
formant une surface intérieure (818), une partie de
la surface intérieure (818) du revétement intérieur
(802, 804) étant orientée vers la partie inférieure
(522) lorsqu’elle est installée dans la base et vers la
partie supérieure (538) lorsqu’elle est installée dans
le couvercle, et au moins une cavité de stockage
(808) en retrait d’'une surface supérieure (810) du
revétement intérieur (802, 804).

Valise selon la revendication 1, la couche intérieure
(862) et la couche extérieure (864) étant formées du
méme matériau, et la région centrale (870) étant
comprise entre 40 % et 70 % de la surface totale des
premieres surfaces orientées vers I'extérieur (866,
868) .

Valise selon la revendication 1, I'ceillet (860) étant
formé d’'un matériau a base de polyuréthane ther-
moplastique (TPU).



EP 4 062 793 B1

FIG. 1 126

31



400

254 —

252 —
250 —

109 —
118~

102~

122~

FIG. 2

EP 4 062 793 B1

32




EP 4 062 793 B1

081

\ : zel

\V

//{
@ | -8el
6LL—f | S A 8Lb
N vl
09k~

//Vw el

44 M
A 101

e14} \mmnnmmmw, | MA//

091
871 -

T iin o
P )

8vl oyl gl

091 1r:cov

33



EP 4 062 793 B1

9 "Old

zel 9 ggy
N
9zl — 1 W\mmt
2Pl
9zl - _—ou
— 0¥l
8yl —l| A
ol — /-.l l\\\\l@Or
//l
8¢l —i_ o_._@\\
— |
Olninlo
A
el -
221
~~glLl
~— g2/l

S "Old

891

8LL~

0Ll

091

~801

T-¢0l

34



EP 4 062 793 B1

100
122 118 ¥
102\ \ 400 174 114
T ) ) \y)/ 140
108 F ' L //110
172B @ @ N
|
—— L ) ‘
142—— | @ Q [
__.//
120 —
136 — 160
1728 _ /
— 130
N N N l
134 138 124 104
FIG.7
100
™ 170 168 jeq 122 118 168
102 \ 170 \ 164 140
] } J
116~
110\ N |/ VI
- ( Ul 112
179\} : S 1
]
178~ 1148
N ' ' —TH-146
132
172A— - ) /j
174 \ \ /\ \
=TT AR D
134 138 172A 124 104

FIG.8

35



EP 4 062 793 B1

L w— 4

100\ 410\% —
4001
oy,
la 5
N[ N [
1044

FIG. 10A FIG.10B

36



EP 4 062 793 B1

Vil "Oid

37



EP 4 062 793 B1

108 275 57 266
FIG. 11D



EP 4 062 793 B1

T4 E

—GG¢

W\% 862
N

T—-09¢

801

8G¢
8GC —

¢GC—

AL

\

AN

g¢l "Old

vZl "Old

/'

— GGC

- — 801

39



EP 4 062 793 B1

GLl
€0l

NS\

891

40



EP 4 062 793 B1




EP 4 062 793 B1

FIG. 15B

FIG. 15A

FIG. 15C

108 -

42



EP 4 062 793 B1

FIG. 16A

FIG.16B

43



EP 4 062 793 B1

203

M- 192
— 220
— 194

~—206

44



EP 4 062 793 B1

104

280/[‘j r/;} \E ﬁf = DK%O
282/dd / -~ 282

280 ° %}\> (° ° éfiy ° 280

080 o o o o oo/ 262
= %ﬁi-@ %

150 160 102

45



EP 4 062 793 B1

46

FIG. 21



EP 4 062 793 B1

RRRAK KK
RIS
ST oatorets!
< RRIKEKREX]

o'oY

TTSEETIZRIRLKLK
R RRREIIRES
QRRIRIRIRLRKRKS

<7

D
A
L

Y
K
o
&5
%

o

X

0
&5
5
S
2
%
&5
SRS
2%
2
2
S
XX
%

N
%S

25
%5
%
"
5
0,
255
%
255
5%
25
9%
&5
:’
S5
5
o
5
!
S

5
ZRKS
R4S

SRS

LR

SRRLE
SRR
SRR
2R
3K
%

S
CKAEKL

5
SRS
KRS

S

X
oS

RS
f»
SRS
25
”
5

SRKS
KX
SRXS
ol
&S
0
SR
KK
55
%
’0
“
5
&
5
5
%
5

LXK
$RRRRBN]

15
.:
5
%
.

o
K5

ol
o2
&

9%

X
2
%
S
%,
S5
%
%
S
3
25

e
o
5K
)%
b

25

o

&5

oo

CRRLLCRRS

o

XX

KX

&5
5
&
KRR
%,
"

>
X
&
&S
0‘0
0.0
&5
%
”
&
9%,
9,
&
&
X
R

0
%&
5
5
XX
S
2
%
20
938,

&
0388
&S
XS
0

2

K
o2
“

<
<
&R

ﬁ??
??’
XX
ﬁi
ZRR
20
5
‘&
.:
%
5
&L
o0
2

28
3R
o2
&5
5
&
9%
X X

LK
RIS
SRHRIRIRLILIRIIIRK
&

SRRERRRRRRKZS Q

&
3

VATA

:::
:::‘
0

o %o
5
X
3K
&5
XX
3

QK2

(KL

‘s

’:
00
3s

&

%
.:
X

<
O,
2R

Q
Q
SEEEEL

&
o
KRR

310

A

310
172A 310

/

168 116 168

106
FIG. 22

47

A\
132




EP 4 062 793 B1

302

48



EP 4 062 793 B1

N )\ 302

304 —

49



EP 4 062 793 B1

104

50



EP 4 062 793 B1

402

460—////

Ul
L | _—430
b
430 —
———
%"_’_‘f—%ﬂ:—’:
= ]
N
| N N
400 —1 410
% 420
L 171 //_
40— e
420 il

FIG. 30

51



EP 4 062 793 B1

STy

117y

v/moq

ety

61V

1€ Ol

- L1y

\\ &
o Hg\mmv \mg _/

52



EP 4 062 793 B1

¥€ "Old

5147 13747

Si 6EY

53



EP 4 062 793 B1

500
N

542
530
504

548 046 560 400
540

524

iy

Lt

509 v

FIG. 35

526

54

514

502

508

578

N

180

N

510

562

180




EP 4 062 793 B1

530

560

542

572B

567

568

564

568

FIG. 36

55



EP 4 062 793 B1

899

8¢ "Old

095

819

08T

645

80§

€S
By\mmm
] 7S
} ~
TN !
975
\\‘\
g
| ses
™~
| ¥ES  geg
S~
veS
vzs /
s
8/5
05 //w*, ISl I
z0S &
8/5 /

g¢s 0€S V/ 005

8vs 9IS

56



EP 4 062 793 B1

[435)

919

89S

57



EP 4 062 793 B1

524

522 518 400 i//f-soo
542 \\\\ >14
540
502 [ —
508 \ R
\ 560
o — sm—— o / N
572B N M/ #E
J
520
536 /
~ /
5728
; ;; { 130
7 504
53 538

170
502

538

FIG. 41
518
534 222 524
572A
\\\msa@ \ \\\\\ k\ g/ £

f//—-SOO

\

(

504
;%" 532
s TN
!

548

%<; 546

542

564

o)

568

Ot
——

58




EP 4 062 793 B1

vey Ol

00V
(40

| €05 09

v0S

S0 T

¢09

909

899

009

59



EP 4 062 793 B1

FIG. 43D

500
507

(&)

™

<r

o

L.
o
S
et

S

3 i
st

-
< o
O

60

<
o
©

FIG. 43E



EP 4 062 793 B1

FIG. 43G FIG. 43H

61



560

EP 4 062 793 B1

o 0 e
o
n

62



EP 4 062 793 B1

—183

63

548

504

FIG. 44B

FIG. 44C



EP 4 062 793 B1

660

578

FIG. 44D

64



EP 4 062 793 B1

644

646

632
630

621 ——
646 —

640

506

572B

FIG. 46

65



EP 4 062 793 B1

YA

8y 'Ol

L9S

66



EP 4 062 793 B1

67



EP 4 062 793 B1

68

FIG. 52



EP 4 062 793 B1

s Old

- 3
0S| u o
= N
N-gzp
ON#/
| ~9ev
Obr~_
| ey
u \mmv
A
0144 1T
/“/ L 2P
oSt s

69



e il |

EP 4 062 793 B1

o <
o O
< <

499
FIG. 55B

497

70

; -8
‘\\ ; <
\ |
\ N
\ |
\\ '; \g
S | ¥ g
\\\ ///,/ \\\\ " % 3
\ // \\’ Q' B
v, L '\—c)
gl 8
rrrrsrrs oz, oA 1] = / ¥~
NN y 3
v
7 /- AV
NENEAVE
( // [/ /{/ / / AN
of LT /
o N O 0 O
< N O NN © 9 ©
D B = 2



EP 4 062 793 B1

429
493 — |
479 — —
1l — 406
N
| 470

492
.kx————/

480— =
488~ E% <:t i>
N [

494
406

155
159 =
495 — //
NI A
i w\
420
14| 422

FIG. 56

71



EP 4 062 793 B1

108
— 155
\ il
d T 154
1|8 .
| {‘1 B
154l

FIG. 57B FIG. 57A
F"’”“\‘/\’WD
<F <’>
155 —

FIG. 57B

72



EP 4 062 793 B1

4/20 4’22

492 —

470 —
482 — |

494 —_
425 —

482

424 —

108

451

73



EP 4 062 793 B1

0cv

\

6S 9Old

ecy
vy

vaW“

9y —

— Gl

]

/

8¢y

< sz
—/TV

74



EP 4 062 793 B1

¢9 "Old

19 "9Oid
Zzy
0Z¥ vezy ~ Vrev 0gb
V6Zh ~ XNME&W/ ENQ
| (R
V¥9y —H T |~ vEY
oy — 14— -
zor—|1 | 62
02y~ ooy —|
oLy &0 — N &
Qi @N\v \ [
orr~ (A obp VY
W g9 014
0SP~
V

75



EP 4 062 793 B1

|L-ozy

76



/ 422

I
' ~—420A

EP 4 062 793 B1

432
. 462
~—434A
N—464A
4341 |
430
- 464
™~ 460
NI W
FIG. 66 FIG. 67

77



EP 4 062 793 B1

78



EP 4 062 793 B1

702

750

FIG. 71

79



EP 4 062 793 B1

704
740/,
729A/
723/ N729
@
g
L /
75— 720
' 720 U y
| \720 .
710
? 710 S~
$ | UL v\
»j @ i @ 710
U] . "; S N f =
bt ?J‘ e g
e 710/
ﬁ; ®
b /,«r‘ C}
W*«M.ﬂ»"“f
FIG. 72A
FIG.73

80



EP 4 062 793 B1

N 702

704

>

S 720 Wl 220
N ~
710 i 710
789 :
783 QR

FIG. 74 FIG. 75

81



EP 4 062 793 B1

720

710

729A
730 734A 795 720

FIG. 72B

82



EP 4 062 793 B1

81

702

FIG. 81

776

83



EP 4 062 793 B1
725

725

726

773

770 \\ﬁ

FIG. 78

84

Wﬂﬂﬂﬁ; 2 ux@%& %&r NN

// RN




EP 4 062 793 B1

[ T4~ g0e

708

703

FIG. 82 FIG. 83

85



EP 4 062 793 B1

FIG. 86

86



EP 4 062 793 B1

88 'Ol

808

€08

.8 'Ol

08

87



EP 4 062 793 B1

098

144']

908

98
144

098

06 "Old

€08

0

08

8

0

2

9

8

14

8

0

2

8

8

2

8

08

88



EP 4 062 793 B1

v08

I oze

018

16 'Ol

G08

098 —

,0
ng—"

89



EP 4 062 793 B1

66 "Old

128

[44']

0z8

9Z8

0¢8

908

018

0€8

¥6 'Old
0S8 908

LALSLIIL ) AILIIII SIS IS SIS IIIIIII TS,

)

a8

90



803

802

808

892

(=4
[=2]
o0

810

846

EP 4 062 793 B1

892

91

818

892

FIG. 98

FIG. 97



EP 4 062 793 B1

98

366 "Old

a66 Ol
898 908

798 2.8

,/:com

0.8

866 ‘Ol
898

Y vfsm

J66 'Ol

898
c98

¥98 7.8

pﬁ/.cmw

0.8

V66 Ol

14

298 v/cg

92



880
\

EP 4 062 793 B1

CUT FABRIC TO DESIRED SHAPES TO
FORM BASE PORTIONS

PERMANENTLY JOIN BASE PORTIONS IN
CENTRAL REGION TO FORM MULTIPLE
LAYERED GROMMET

CUT HOLE IN CENTRAL REGION LEAVING
PERMANENTLY JOINED FLANGE IN
CENTRAL REGION

GROMMET IS INSERTED INTO OPENING OF
INTERIOR LINER

GROMMET IS SECURED TO THE INTERIOR
LINER

FIG. 100

93




EP 4 062 793 B1

660 661 660 661
662

FIG. 101A FIG. 101

660
660 661 661

662

FIG. 101C FIG. 101D

94



EP 4 062 793 B1

525
538

LED rmw

pP—alr—

/l\
l i
it

660

95

FIG. 102



EP 4 062 793 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* WO 2020206312 A2 [0003]

96



	bibliography
	description
	claims
	drawings
	cited references

