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(54) Bottom frame construction of a luggage case

(57) A luggage case (100) may include a bottom
frame (164) to accommodate attachment of wheel as-
semblies (116) to a bottom panel (110) of the luggage
case (100). The bottom frame (164) may include at least
one first plate (186), at least one first structural element
(190) defining a first longitudinal axis and operably as-
sociated with the at least one first plate (186) and extend-
ing along a first dimension thereof, and at least one sec-
ond structural element (188) defining a second longitu-

dinal axis and operably associated with the at least one
first plate (186) and extending along a second dimension
thereof. The first longitudinal axis of the at least one first
structural element (190) may be spaced apart from the
second longitudinal axis of the at least one second struc-
tural element (188) in a third dimension. An extension of
the at least one first structural element (190) may cross
an extension of the at least one second structural element
(188).
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Description

TECHNOLOGICAL FIELD

[0001] The present disclosure generally relates to lug-
gage. More particularly, the present disclosure relates to
a luggage piece having a bottom panel, which includes
a bottom frame constructed with structural elements ex-
tending between corner plates positioned at the corner
regions of the bottom panel.

BACKGROUND

[0002] Luggage pieces, such as suitcases, backpacks
and duffel bags, often include wheels to assist a user in
moving the luggage piece along a surface. The wheels
may be installed at the bottom panel of the luggage piece
to allow a user to push or pull the luggage piece. To ac-
commodate the attachment of the wheels, the luggage
piece usually includes a honeycomb board positioned
inside the luggage piece along the bottom panel thereof
to serve as a structural platform for attaching the wheels.
An inner wheel housing and an outer wheel housing for
attaching each wheel to the luggage piece may sandwich
portions of the bottom panel and of the honeycomb board
there between to attach a wheel to a corner region of the
bottom panel. To conform to the shape of the edge por-
tions between the front or back panel and the bottom
panel of the luggage piece and to conform to the upper
profile of the wheel housings, the honeycomb board is
heated and bent along its front and back sides. Fastener
holes are formed at corners of the honeycomb board in
and near the bent regions to allow fasteners to pass
through to attach and position the respective wheels
thereto.
[0003] To provide a stable and flat mounting structure
for the wheels, precision in bending the honeycomb
board and in positioning the fastener holes in the honey-
comb board is required, but this is usually difficult to
achieve. Furthermore, the honeycomb board adds extra
weight to the luggage piece.
[0004] The present disclosure advantageously pro-
vides a bottom frame construction that does not require
a honeycomb board to accommodate the attachment of
the wheels, thereby reducing or minimizing the difficulties
associated with bending the honeycomb board and form-
ing the fastener holes therein. The bottom frame con-
struction as described below is easy to fabricate, light
weight, simplifies modification for different sizes of lug-
gage, and provides a stable mounting structure for the
wheels to be attached to the luggage piece.
[0005] Documents that may be related to the present
disclosure in that they include various approaches to lug-
gage case construction include, for example, EP
2363037, GB 2477087, GB 2441580, GB 2440206, GB
2361692, US 7984797, US 7896143, US 6131713, US
4813520, US 2008245633, US 2006180422, US
2003034215, US 2003019705, US 2002024189, US

2002125665, CN 201234670 and CN 201234669. These
proposals, however, may all be improved.

SUMMARY

[0006] Described herein is a frame for use in pieces of
luggage, such as soft side suitcases, hybrid suitcases,
backpacks, duffels and so on, to accommodate attach-
ment of wheels to a bottom panel of the luggage piece.
[0007] In some examples, the frame may include at
least one first plate, at least one first structural element
defining a first longitudinal axis and operably associated
with the at least one first plate and extending along a first
dimension thereof, and at least one second structural
element defining a second longitudinal axis and operably
associated with the at least one first plate and extending
along a second dimension thereof. The first longitudinal
axis of the at least one first structural element may be
preferably spaced apart from the second longitudinal axis
of the at least one second structural element in a third
dimension. An extension of the at least one first structural
element may preferably cross an extension of the at least
one second structural element.
[0008] In some examples, a portion of the at least one
first structural element and a portion of the at least one
second structural element may preferably overlap. In
some examples of the bottom frame, at least one of the
at least one first and second structural elements may
include an elongated member.
[0009] In some examples, the at least one first plate
may be preferably arranged proximate to a first corner
region of the bottom panel.
[0010] In some examples, the at least one first plate
may include at least one first recess and at least one
second recess. The at least one first structural element
may be preferably operably associated with the at least
one first recess. The at least one second structural ele-
ment may be preferably operably associated with the at
least one second recess.
[0011] In some examples, the at least one first recess
and the at least one second recess may be preferably
oriented substantially perpendicular to each other.
[0012] In some examples, the at least one first and
second recesses may cross each other.
[0013] In some examples, the at least one first and
second recesses may cross each other near a center of
the first plate.
[0014] In some examples, the at least one first struc-
tural element and the at least one second structural ele-
ment may divide the at least one first plate into four quad-
rants.
[0015] In some examples, the size of each of the quad-
rants may be minimized
[0016] In some examples, the at least one first recess
and the at least one second recess may preferably divide
the at least one first plate into areas of similar sizes.
[0017] In some examples, the at least one first recess
may include at least one first arched segment and at least
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one second arched segment. The at least one first arched
segment may be preferably spaced apart from the at least
one second arched segment along a depth dimension of
the at least one first recess.
[0018] In some examples, the at least one first recess
may include a tubular structure. The tubular structure
may include a continuous tube wall.
[0019] In some examples, the at least one first recess
may include one or more arched segments or a contin-
uous tubular structure.
[0020] In some examples, the at least one first recess
may preferably extend along a substantial portion of a
length dimension of the at least one first plate, and the
at least one second recess may preferably extend along
a substantial portion of a width dimension of the at least
one first plate.
[0021] In some examples, the at least one first and
second recesses may each include an open end and a
retention end. A terminal end of the at least one first struc-
tural element may preferably abut the retention end of
the at least one first recess. A terminal end of the at least
one second structural element may preferably abut the
retention end of the at least one second recess.
[0022] In some examples, the at least one first and
second recesses may be preferably configured such that
the at least one first and second structural elements may
be movable along the first and second longitudinal axes,
respectively, and/or rotatable within the at least one first
and second recesses, respectively. Such movements
and/or rotation may make it easier to position the assem-
bled bottom frame into the luggage case and fit it to the
bottom panel thereof. Such movements and/or rotation
may also help to absorb impact from the wheels when
incorporated to the luggage case thereby protecting the
structure of the luggage case.
[0023] In some examples, the at least one first plate
may include at least one top surface and at least one
bottom surface. A substantial portion of the at least one
first recess may preferably be positioned between the at
least one top surface and the at least one bottom surface
along at least a portion of a length dimension of the at
least one first plate. A substantial portion of the at least
one second recess may preferably be positioned above
the at least one top surface along at least a portion of a
width dimension of the at least one first plate.
[0024] In some examples, the at least one first struc-
tural element may extend across at least 40%, preferably
more than 50%, more preferably at least 75%, or sub-
stantially the entirety of a length dimension of the at least
one first plate. The at least one second structural element
may extend across at least 40%, preferably more than
50%, more preferably at least 75%, or substantially the
entirety of a width dimension of the at least one first plate.
Configuring the first and second structural elements to
extend across a substantial portion of the first plate may
improve stability of the luggage case.
[0025] In some examples, the luggage case may fur-
ther include a wheel assembly operably coupled to the

at least one first plate.
[0026] In some examples, the luggage case may fur-
ther include at least one wheel housing which may in-
clude a plurality of fastener receiving structures. The at
least one first plate may include a first plurality of aper-
tures corresponding to the plurality of the fastener receiv-
ing structures of the at least one wheel housing. The at
least one first and second structural elements may define
a plurality of corner areas of the at least one first plate.
At least one of the plurality of corner areas of the at least
one first plate may preferably include at least one aper-
ture of the first plurality of apertures. Having the first plu-
rality of apertures formed in the divided corner areas of
the first corner plate may promote an even distribution
of the support by the wheel assembly onto the corner
plate.
[0027] In some examples, the bottom frame may fur-
ther include at least one second plate preferably ar-
ranged in a second corner region of the bottom panel.
One of the at least one first and second structural ele-
ments may be operably associated with the at least one
second plate. The at least one first plate may be proxi-
mate to a first edge of the bottom panel. The at least one
second plate may be proximate to a second edge of the
bottom panel substantially parallel to the first edge of the
bottom panel. The at least one second plate may include
a second plurality of apertures for operably associating
the at least one second plate with the bottom panel. At
least one of the first plurality of apertures may be prefer-
ably configured closer to the first edge than at least one
of the second plurality of apertures to the second edge.
Forming the apertures closer toward an edge of the bot-
tom panel of the luggage case allows for the wheel as-
semblies to shift outward to form a larger support area
for the luggage case. In the case where only the wheel
assemblies near the front panel of the luggage case are
shifted outward, the supported area can be increased
without increasing the overall dimension of the luggage
case since the front panel still remains as the outer most
surface.
[0028] In some examples, the at least one first and
second structural elements may be relatively flexible or
flex upon impact, thereby allowing for resilient bending
of the bottom frame. Such resilient bending, as well as
the longitudinal and/or rotational movements of the struc-
tural elements, allows for the bottom frame to act as a
suspension system to protect the wheel assemblies and
the luggage case from damage that may be caused by
excess forces exerted onto the wheel assemblies.
[0029] In some examples, the at least one first and
second structural elements may be preferably operably
associated with the at least one first plate before the
frame is operably associated with the bottom panel of
the luggage case.
[0030] In some examples, at least one of the at least
one first and second structural elements may include a
circular cross section.
[0031] In some examples, at least one of the at least
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one first and second structural elements may include a
hollow or solid center along the longitudinal axis thereof.
[0032] This summary of the disclosure is given to aid
understanding, and one of skill in the art will understand
that each of the various aspects and features of the dis-
closure may advantageously be used separately in some
instances, or in combination with other aspects and fea-
tures of the disclosure in other instances.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] Fig. 1 is a front perspective view of a wheeled
luggage case incorporating a bottom frame for attach-
ment of the wheels.
[0034] Fig. 2 is a bottom perspective view of the lug-
gage case shown in Fig. 1.
[0035] Fig. 3 is a partial schematic top perspective view
of the luggage case shown in Fig. 1, with the upper portion
of the luggage case cut away, and incorporating a bottom
frame.
[0036] Fig. 4 is an exploded top perspective view of
the luggage case shown in Fig. 1, with the front panel
and inner and outer cover layers removed, and incorpo-
rating a bottom frame.
[0037] Fig. 5 is an exploded bottom perspective view
of the luggage case shown in Fig. 1, with the front panel
and inner and outer cover layers removed, and incorpo-
rating a bottom frame.
[0038] Fig. 6 is an exploded top perspective view of a
bottom frame.
[0039] Fig. 7 is an exploded bottom perspective view
of the bottom frame shown in Fig. 6.
[0040] Fig. 8A is a top perspective view of a corner
plate of the bottom frame shown in Fig. 6.
[0041] Fig. 8B is a bottom perspective view of the cor-
ner plate shown in Fig. 8A.
[0042] Fig. 8C is a top plan view of the corner plate
shown in Fig. 8A.
[0043] Fig. 8D is a bottom plan view of the corner plate
shown in Fig. 8A.
[0044] Fig. 9A is a top perspective view of a corner
plate of the bottom frame shown in Fig. 6, with portions
of two structural elements to be operably associated with
the corner plate.
[0045] Fig. 9B is a cross section view of the corner
plate shown in Fig. 9A, with one structural element op-
erably associated with the corner plate, viewed along line
9B-9B in Fig. 9A. The other structural element is not
shown in Fig. 9B.
[0046] Fig. 9C is a cross section view of the corner
plate shown in Fig. 9A, with both structural elements op-
erably associated with the corner plate, viewed along line
9C-9C in Fig. 9A.
[0047] Fig. 10A is schematic rear elevation view of a
portion of the luggage case shown in Fig. 1.
[0048] Fig. 10B is a schematic cross section view of
the portion of the luggage case shown in Fig. 10A, viewed
along line 10B-10B in Fig. 10A.

[0049] Fig. 11 is a schematic top plan view of a corner
portion of the bottom panel of the luggage case shown
in Fig. 3, illustrating an alternative position, in dashed
lines, of a wheel with respect to the corner plate.
[0050] Fig. 12A is a top perspective of another example
of a corner plate.
[0051] Fig. 12B is a bottom perspective of the corner
plate shown in Fig. 12A.
[0052] Fig. 13 is a top perspective view of a bottom
frame incorporating the corner plate shown in Figs. 12A
and 12B.
[0053] Fig. 14 is a top perspective view of the L-shaped
kick plate as shown in Fig. 13.

DETAILED DESCRIPTION

[0054] Figs. 1 and 2 show a luggage case 100 that
includes a main housing compartment 102 having a front
panel 104, a rear panel 106, a top panel 108, a bottom
panel 110, a left side panel 112, and a right side panel
114. The luggage case 100 may include wheel assem-
blies 116 attached to the main housing compartment 102
adjacent the corners of the bottom panel 110. The lug-
gage case 100 may further include one or more carry
handles 118, 120 to lift or otherwise move the luggage
case 100, and a telescoping handle 122 to pull or push
the luggage case 100 along a support surface.
[0055] The front panel 104 may be pivotally connected
to a rim 124 of the luggage case 100 along a side edge
of the front panel 104, and may include a zipper 126 that
may run along the other edges of the front panel 104 to
selectively secure the front panel 104 to the rim of the
luggage case 100 and to allow a user to access an interior
compartment defined by the panels 104, 106, 108, 110,
112, 114 of the luggage case 100. The front panel 104
may include additional compartments 128 that may be
defined by pockets inside or outside the luggage case
100. Access to such pockets 128 may be provided using
a zipper 130 or any other suitable opening/closure mech-
anism, such as Velcro®. The exterior surface of the lug-
gage panels 104, 106, 108, 110, 112, 114 may be soft
and may be formed from any type of material used to
form soft side luggage pieces including, but not limited
to, natural or man-made woven or non-woven fabrics, or
natural materials, such as leather.
[0056] The luggage case 100 may further include
structures, such as inner liners, structural sheets in the
various walls of the panels, and interior pockets, clips,
hooks and hangers. The luggage case 100 may include
edge piping 132 to help protect the outer corners of the
luggage case 100 from scuffs and abrasions, among oth-
er things.
[0057] With reference to Figs. 2, 3, 4, 5, 10A and 10B,
the wheel assemblies 116 will be discussed in more de-
tail. The luggage case 100 may include four spinner
wheel assemblies 116, with one spinner wheel assembly
116 attached to the bottom panel 110, adjacent to a cor-
ner thereof. Each spinner wheel assembly 116 may in-

5 6 



EP 2 730 189 A1

5

5

10

15

20

25

30

35

40

45

50

55

clude an outer wheel housing 134 joined to the bottom
panel 110 of the luggage case 100 and a swivel caster
136 rotatably joined to the outer wheel housing 134. The
outer wheel housing 134 may include a relatively flat base
portion 138, a curved end portion 140 extending from the
relatively flat base portion 138, and a side portion 142
extending at an approximate right angle from the rela-
tively flat base portion 138. The relatively flat base portion
138 may generally conform to a portion of the bottom
panel 110 of the luggage case 100, the curved end por-
tion 140 may generally conform to edge portions between
the front or rear panels 104, 106 and the bottom panel
110, and the side portion 142 may generally conform to
portions of the left or right side panels 112, 114 respective
of the location of the particular wheel assembly 116.
[0058] Referring to Fig. 2, 10A and 10B, the outer
wheel housing 134 may also include a collar 144 (recess
portion) defining a recess 146 extending downward sub-
stantially perpendicular from the relatively flat base por-
tion 138. The collar 144 (recess portion) may be config-
ured to receive at least a portion of the swivel caster 136.
The swivel caster 136 may include a yoke mount 150
and a wheel 152. At least a portion of the upper portion
of the yoke mount 150 may be configured to be received
within the collar 144 (recess portion) of the outer wheel
housing 134, and may be rotatably coupled to the outer
wheel housing 134 through an axle, a shaft, or any suit-
able fastener 154 that allows for a 360 rotation of the
swivel caster 136. The lower portion of the yoke mount
150 may include two arms 156, and the wheel 152 may
be positioned between the two arms 156 of the yoke
mount 150 and rotatably coupled to the two arms 156 by
a wheel core 158 and a central axle 160.
[0059] With reference to Fig. 4, the outer wheel hous-
ing 134 may further include screw bosses or thread posts
162 selectively positioned on an upper surface of the
outer wheel housing 134. The screw bosses or thread
posts 162 may extend upward from the upper surface of
the outer wheel housing 134. The screw bosses or thread
posts 162 may allow for attachment of the outer wheel
housing 134 to the bottom panel 110 of the luggage case
100, as is described in more detail below. Although screw
bosses or thread posts 162 are described herein, any
other suitable fastening mechanisms may be used for
attachment of the outer wheel housing 134 to the bottom
panel 110 of the luggage case 100, such as adhesive,
welding, rivets and so forth.
[0060] It should be noted that four spinner wheel as-
semblies 116 operably coupled to the bottom panel 110
of the luggage case 100 are described herein as an ex-
ample. The luggage case 100 may include various
number and/or types of wheels. The luggage case 100
may include a combination of wheels and supporting feet
instead, or any other configuration as desired. The
wheels and/or supporting feet may be joined to other pan-
els as desired, such as a side panel 112, 114 and/or the
bottom panel 110 of the luggage case 100.
[0061] With reference to Figs. 1, 2, 3, 4 and 5, an ex-

ample assembly structure of the luggage case 100, in
particular assembly of a bottom frame 164 and spinner
wheel assemblies 116 to the bottom panel 110 of the
luggage case 100, is described in more detail.
[0062] Fig. 3 shows a portion of the luggage case 100
shown in Fig. 1 incorporating an implementation of the
bottom frame 164 described herein. A top portion of the
luggage case 100 is cut away, and the front panel 104
and the inner liner 166 are removed to better illustrate
the structural elements, especially those associated with
the bottom frame 164 of the luggage case 100, included
therein. Figs. 4 and 5 show exploded top and bottom
perspective views of the luggage case 100 shown in Fig.
1 and incorporating the bottom frame 164 described
herein. The outer cover 168 and the inner liner 166 are
removed to better illustrate the structural elements in-
cluded therein.
[0063] As best shown in Figs. 4 and 5, the luggage
piece 100 may include a C-shaped structural sheet 170
inside the luggage case 100 that helps to retain the shape
and integrity of the luggage case 100. The structural
sheet 170 may have top, rear and bottom sections 172,
174, 176 corresponding to the top, rear and bottom pan-
els 108, 106, 110 of the luggage case 100 that help to
retain the shape thereof. The top section 172 of the struc-
tural sheet 170 may include an opening 178 configured
to receive a telescoping handle 122. The rear section
174 of the structural sheet 170 may include apertures
configured to allow fasteners to pass through to securely
attach portions of the telescoping handle poles 180 to
the rear section 174 of the structural sheet 170. The bot-
tom section 176 of the structural sheet 170 may include
at each corner region a set of apertures 182 at locations
corresponding to the screw bosses of thread posts 162
of the particular outer wheel housing 134 of the spinner
wheel assembly 116 to be attached. (Although not
shown, apertures may be formed at corner regions of the
bottom panel 110 of the luggage case 100 at similarly
corresponding locations.) Although a C-shaped structur-
al sheet 170 is described herein, the structural sheet 170
may take any suitable shape. The structural sheet may
extend along the inside of only one or two of the top, rear
and bottom panels 108, 106,110. The structural sheet
170 may take any shape along each panel including, but
not limited to, a shape with straight-lined contour (such
as a rectangular shape), a shape with curved contour
(such as an hour glass shape), or any other suitable
shape. It is to be noted that, depending on the shape
thereof, the structural sheet 170 may not be positioned
between the connecting pieces 186 of the bottom frame
164 as described below and the outer wheel housing
134. Additionally, the structural sheet 170 may be formed
as a continuous piece, or may be formed as multiple piec-
es received in the various walls of the panels of the lug-
gage case 100. The structural sheet 170 may be made
of polypropylene (PP), polyethylene (PE), or any other
suitable material. As described herein, the connecting
pieces 186 are also referred to as corner plates, corner

7 8 



EP 2 730 189 A1

6

5

10

15

20

25

30

35

40

45

50

55

pieces and connecting plates.
[0064] As shown in Figs. 2, 4 and 5, the luggage case
100 may further include a pair of reinforcing wires 184
received within the piping 132 extending along the pe-
ripheral of the left and right side panels 112, 114. The
reinforcing wires 184 may provide additional shape and
structural support to the luggage case 100, as is known.
[0065] The luggage case 100 may include a bottom
frame 164 therein operably coupled to the bottom panel
110 of the luggage case 100, the wheel assemblies 116,
and/or the structural sheet 170. The bottom frame 164
helps to prevent the bottom section 176 of the structural
sheet 170 and the bottom panel 110 of the luggage case
100 from buckling when the luggage case 100 is loaded
and force is exerted on the wheel assemblies 116, and
advantageously provides a strong, light-weight and
structural sound bottom panel 110.
[0066] As best shown in Figs. 3 and 4, the bottom frame
164 may include four structural elements 188, 190 oper-
ably coupled to four connecting pieces (or corner plates)
186 arranged near four corner regions of the bottom pan-
el 110 of the luggage case 100. When assembled togeth-
er, this frame structure 164 is strong and light, and allows
easy assembly with the rest of the luggage case 100
during assembly. The four structural elements 188, 190
may be arranged in a generally planar rectangular con-
figuration, with a structural element 188, 190 defining
each side of the frame 164. More specifically, two rela-
tively shorter structural elements 188 may be oriented in
a substantially parallel relationship, two relatively longer
structural elements 190 may be oriented in a substantially
parallel relationship, and the orientations of the relatively
shorter structural elements 188 may be substantially per-
pendicular to the orientations of the relatively longer
structural elements 190. The adjacent ends of any two
structural elements 188, 190 form a corner of the bottom
frame 164, and are connected together by one of the four
connecting pieces 186. The bottom frame 164, in this
configuration, defines a supported area 192 when inte-
grated into the bottom of the luggage case 100. The long-
er 190 and shorter 188 structural elements each may
extend parallel to an adjacent edge 111 and 113 of the
bottom panel 110 (see Fig. 3).
[0067] In some examples, the four structural elements
188, 190 may be elongated members or pulltrusions, in-
cluding, but not limited to, rods, struts, or tubes, having
longitudinal axes along their respective length dimen-
sions or extending orientations. Depending on the shape
and form of the structural elements 188, 199, the longi-
tudinal axis, length dimension and orientation of a struc-
tural element 188, 199 may align and may be used herein
interchangeably.
[0068] In continuing reference to Fig. 3, 4, 5, 6 and 7,
each of the connecting pieces 186 may include a set of
apertures 194 at locations corresponding to the screw
bosses or threaded posts 162 of the particular outer
wheel housing 134 of the spinner wheel assembly 116
to which the connecting piece 186 may be attached. Fas-

teners 196 may be positioned through the apertures 194
in the connecting pieces 186 and received in the screw
bosses or thread posts 162 on the outer wheel housing
134 to attach each of the connecting pieces 186 to re-
spective wheel assemblies 116. The screw bosses or
thread posts 162 may be positioned through the aper-
tures in the bottom panel 110 of the luggage case 100
and the structural sheets 170 as described earlier. Ac-
cordingly, the corner piece 186 and the outer wheel hous-
ing 134 may secure the bottom section 176 of the struc-
tural sheet 170 and the bottom panel 110 of the luggage
case 100 there between. Note that more, fewer, or dif-
ferent structures may be secured between the connect-
ing piece 186 and corresponding outer wheel housing
134 depending on the desired structure.
[0069] The bottom frame 164, including the structural
elements 188, 190 and the connecting pieces 186, may
define a unitary structure separate from the luggage case
100, thus allowing for the bottom frame 164 to be assem-
bled outside the luggage case 100. As will be described
in more detail below, the assembled bottom frame 164
may have significant stiffness yet allowing for some re-
silient bending out of plane as defined by the structural
elements 188, 190, thereby making it easier to position
the assembled bottom frame 164 inside the luggage case
100 during final assembly.
[0070] With reference to Figs. 6 to 9, the connecting
pieces 186, the structural elements 188, 190, and the
assembly to form the bottom frame construction 164, are
described.
[0071] Figs. 6 and 7 show, respectively, a top and bot-
tom perspective exploded view of the bottom frame 164
with all four structural elements 188, 190 not connected
to their respective connecting pieces 186.
[0072] As described earlier and with reference to Fig.
6 and 7, the structural elements 188, 190 may be linear
elongated members or pulltrusions including, but not lim-
ited to, rods, struts, or tubes, having longitudinal axes
along their respective length dimensions or orientation.
The structural elements 188, 190 may be formed as solid
or hollow pieces to provide the desired structural and
shape support to the bottom frame 164. In some exam-
ples, where the structural elements 188, 190 may be hol-
low tubular structures, the cross section of the hollow
tubular structures may have an inner diameter of 7 mm
and an outer diameter of 8 mm to provide sufficient struc-
tural support for the luggage case 100 and the wheel
assemblies 116 attached thereto while keeping the
weight relative low. Other inner and/or outer diameters
may be used. In other examples, the structural elements
188, 190 may be solid elongated structures. The cross
section of the solid elongated structures may be circular,
and may have a diameter of 6 mm. Although tubular or
circular cross sections are described herein, it is contem-
plated that the structural elements 188, 190 may have
cross sections of any suitable shapes, such as square,
rectangular, I-beam, or U-shape. It should be noted that
all dimensions referenced are approximate unless oth-
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erwise noted. The structural elements 188, 190 may have
relatively smooth outer surfaces and/or relatively smooth
inner surfaces. The structural elements 188, 190 may
have grooves formed in the inner and/or outer surfaces.
The structural elements 188, 190, while shown as being
linear, may be curved or axially twisted along their
lengths. Additionally, each structural element 188, 190
may be made up of more than one member attached
together to act as a single structural element.
[0073] With reference to Figs. 3, 8A-D, the connecting
pieces 186 will be described in more detail. Fig. 8A shows
a top perspective view of a connecting piece 186 of the
bottom frame 164 that is positioned near the rear panel
106 and the right side panel 114 of the luggage case 100,
or positioned near the front panel 104 and the left side
panel 112 of the luggage case 100 shown in Fig. 3. The
connecting pieces 186 may be formed as a plate or in a
general plate-like shape with a top side 198, a bottom
side 200 and a plurality of outer perimeter walls 202, 204,
206 extending between the top and bottom sides 198,
200 together forming a rectilinear shape. To conform to
the shape of the edge portions between the front/back
panel 104, 106 and the bottom panel 110 of the luggage
case 100 and to conform to the upper profile of the outer
wheel housing 134 of a wheel assembly 116, the bottom
side 200 of the connecting piece 186 may include a
curved portion 208. The curved portion 208 and the top
side 198 may converge along a side of the rectilinear
shape, forming a converging edge 210.
[0074] As best seen in Fig. 8A, the connecting piece
186 may be formed with a first recess structure 212 de-
fining a first axis and a second recess structure 214 de-
fining a second axis. The first and second recess struc-
tures 212, 214 may each be configured to receive a struc-
tural element 188, 190 to form the bottom frame 164. The
first axis of the first recess structure 212 may be substan-
tially perpendicular to the second axis of the second re-
cess structure 214, and may be in different vertical planes
(relative to Figs. 8C and D) such that the two structural
elements 188, 190 received within the first and second
recesses cross each other and may be orthogonally ori-
ented.
[0075] The first recess structure 212 may further in-
clude a first retention end or a first end wall 216 arranged
at an end of the first recess structure 212 that may be
configured to prevent the structural elements 190 from
extending beyond the outer perimeter wall 206 near a
side panel 112, 114 of the luggage case 100. The first
end wall 216 may be flush with or form a portion of the
outer perimeter wall 206. The first end wall 216 may not
form a portion of the outer perimeter wall 206, and may
be arranged at any location along the first axis of the first
recess structure 212 to form an end of the first recess
structure 212. The first end wall 216 may be configured
to be in an abutting relationship with an end of the struc-
tural elements 190 when the structural elements 190 are
fully inserted into the first recesses 212. The location of
the first end wall 216 may determine the length of the

first recess 212, and thus the maximum length of the
structural element 190 inserted into the first recess 212.
The first end wall 216, together with a similar end wall
216 on a different connecting piece 186, may limit and/or
prevent the movements of the structural elements 190
along their longitudinal axes when the bottom frame 164
is assembled to the luggage case 100.
[0076] The second recess structure 214 may further
include a second retention end or a second end wall 218
arranged at an end of the second recess structure 214
that is configured to prevent the structural elements 188
from extending beyond the outer perimeter of the con-
necting pieces 186 that are near the front/rear panel 104,
106 of the luggage case 100. The second end wall 218
may be arranged at any location along the second axis
of the second recess structure 214 to form an end of the
second recess structure 214. The second end wall 218
may be configured to be in an abutting relationship with
an end of the structural elements 188 when the structural
elements 188 are operably coupled to the connecting
pieces 186. The location of the second end wall 218 may
determine the length of the second recess structure 214,
and thus the maximum length of the structural element
188 inserted into the second recess structure 214. The
second end wall 218, together with a similar second end
wall 218 on a different connecting piece 186, may limit
and/or prevent the movements of the structural elements
188 along their longitudinal axes when the bottom frame
164 is assembled to the luggage case 100.
[0077] Note that in some examples, the first end wall
216 and/or the second end wall 218 may completely or
partially close the recess structure 212, 214. In some
examples, the first end wall 216 and/or the second end
wall 218 may form an inward lip or flange, or any suitable
retention structure, extending from a portion or the en-
tirety of a peripheral edge, or from any location at the
inner periphery, of the recess structure 212, 214, and
forming a partially or entirely open end of the recess struc-
ture 212, 214. Additionally and optionally, an abutment
structure, an obstruction, an internal protrusion or any
suitably retention structure may be positioned within the
recess structure 212, 214 to contact the structural ele-
ment 188, 190 at its end or outer surface and limits its
insertion into the recess structure 212, 214.
[0078] The bottom frame 164 may be assembled by
inserting the structural elements 188, 190 into the recess
structures 212, 214 of the connecting pieces 186. In one
example, no additional adhesive required. As described
earlier with reference to Fig. 3, the bottom frame 164 may
then be placed inside the luggage case 100 to be assem-
bled to the bottom panel 110 of the luggage case 100.
Since structural elements 188, 190 are flexible, some
movement, such as rotation, twisting, bending of the
structural elements 188, 190 within the recess structures
212, 214 and resilient bending of the bottom frame 164
may be allowed thereby making the positioning of the
bottom frame 164 into the luggage case 100 and fitting
it to the bottom panel 110 of the luggage case 100 easier.
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[0079] Once the bottom frame 164 is assembled to the
bottom panel 110 of the luggage case 100 and the con-
necting pieces 186 are connected to the wheel assem-
blies 116 with the structural sheet 170 and the bottom
panel 110 of the luggage case 100 sandwiched there
between, the movement of the structural elements 188,
190, especially movements in a direction along the lon-
gitudinal axes thereof, may be further limited by the front,
rear, left and right side panels 104, 106, 112, 114 of the
luggage case 100. In some examples, some movements
of the structural elements 188, 190 relative to the con-
necting pieces 186 may still be allowed. Such move-
ments may help absorb shock or impact upon the wheel
assemblies 116 and reduce shock or impact transferred
to the other parts of the luggage case 100. In addition,
the structural elements 188, 190 may bend or flex upon
impact thereby further absorbing and/or reducing shock
or impact transferred from the wheel assembly 116. Ac-
cordingly, the bottom frame 164 may act like a suspen-
sion to the luggage case 100 to protect the structures of
the luggage case 100 from damages that may be caused
by excess forces exerted thereto.
[0080] In continuing reference to Figs. 3, 4, 5, and 8A-
D, the structural elements 188, 190 or the extensions
thereof received within the first and second recesses 212,
214 may cross each other. An extension of a structural
element 188, 190 used herein may refer to a portion of
the structural element 188, 190, or the entirety of the
structural element 188, 190, or a portion extending be-
yond an end of the actual structural element 188, 190
along the longitudinal axis of the structural element 188,
190. Depending on the locations at which the first and
second end walls 216, 218 may be formed along the re-
spective axes of the first and second recess structures
212, 214, the first and second recess structures 212, 214
may extend across different portions of the connecting
pieces 186 along a length dimension and a width dimen-
sion thereof. Accordingly, the structural elements 188,
190 may extend across different portions of the connect-
ing pieces 186. In some examples, the relatively longer
structural elements 190 may extend at least 40%, pref-
erably more than 50%, more preferably at least 75%, or
substantially the entirety of the length dimension of the
connecting pieces 186. In some examples, the relatively
shorter structural elements 188 may extend at least 40%,
preferably more than 50%, more preferably at least 75%,
or substantially the entirely of the width dimension of the
connecting pieces 186. With structural elements 188, 190
extending further across the connecting pieces 186, im-
proved stability of the luggage case 100 may be
achieved. It should be noted that different percentage,
other than listed above, may be implemented.
[0081] In addition to position the end walls 216, 218 at
various locations along the respective axes of the first
and second recess structures 212, 214, the first and sec-
ond recess structures 212, 214 may be formed at various
locations at the connecting pieces 186. The first recess
structure 212 may be formed at any location closer to the

converging edge 210 and further away from the outer
perimeter wall 204 opposing the converging edge 210,
or vice versa, or along the center line there between. The
second recess structure 214 may be formed at any loca-
tion closer to the outer perimeter wall 206 near a side
panel 112, 114 of the luggage case 100 and further away
from an opposing outer perimeter wall 202 thereof, or
vice versa, or along the center line there between.
[0082] With reference to Figs. 3 and 8A-D, and 9A, the
closer the first recess structure 212 is located to the con-
verging edge 210 of the connecting piece 186, and/or
the closer the second recess structure 214 is located to
the outer perimeter wall 206 near a side panel 112, 114
of the luggage case 100, a relatively large supported area
192 may be formed by the four structural elements 188,
190 when operably coupled to the connecting pieces 186
and assembled in the luggage case 100.
[0083] Referring still to Figs. 8A-8D, the first and sec-
ond recesses 212, 214 of each corner plate may be pref-
erably positioned to extend along the corner plate 186
so as to divide the connecting piece 186 into relatively
small areas, such as the four quadrants 220, 222, 224,
226. The first and second recesses 212 and 214 may
extend along lines parallel to the center line of each re-
spective corner plate, which in some examples is parallel
to the peripheral edges 111 and 113 of the bottom panel
110 of the luggage case.
[0084] These four quadrants 220, 222, 224, and 226
may be similarly sized, the same size, or different sizes.
In the example shown in Fig. 8A-D, the second recess
214 extends along the length dimension from perimeter
wall 204 to converging edge or wall 210 and divides the
corner piece into an upper portion and a lower portion.
The first recess 212 extends along a line orthogonal to
the extension of the second recess 214, and is offset
towards the converging wall 210. In combination, the first
212 and second 214 recesses divide the corner piece
into four sections or quadrants 220, 222, 224, and 226.
Quadrants 224 and 226 are larger than quadrants 220
and 222. Quadrant 226 is larger than quadrant 224, and
quadrant 222 is larger than quadrant 220. With the re-
cesses 212 and 214 formed centrally on the corner piec-
es, the four quadrants are relatively small and provide
desired support. Dividing the connecting pieces 186 into
quadrants 220, 222, 224, 226 with similar sizes may help
to distribute the weight of the items inside the luggage
compartment onto the connecting pieces 186 through
the structural elements 188, 190 in a more even manner
and avoid flexing an undesirable amount when the wheel
attached to the corner piece impacts an object. If the
recesses 212 and 214 are positioned closer to the wall
202 and converging wall 210 (Fig. 8A), the quadrant 224
may become relatively larger than the other quadrants,
and thus be more susceptible to undesired flexing when
loaded by the adjacent wheel impacting an object during
use, or when the luggage case is heavily packed. Dividing
the connecting pieces 186 into quadrants 220, 222, 224,
226 with similar sizes effectively reduces any undesirable
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effect that may be caused by a combination of much big-
ger divided areas and much smaller divided areas. In one
example, the recesses 212 and 214 are located on the
corner plate 186 in a manner intended to minimize the
size of the quadrants 220, 222, 224, and 226.
[0085] In continuing reference to Figs. 3 and 8A-D, and
9A, within each divided area or quadrant 220, 222, 224,
226, an aperture 194 may be formed to allow a fastener
196 to pass through to join the connecting pieces 186,
thereby joining the bottom frame 164 to the bottom panel
110 of the luggage case 100 and to the wheel assemblies
116 or supporting feet below. Forming apertures 194
within each divided area 220, 222, 224, 226 thereby in-
cluding the intersections of two structural elements 188,
190 within an area defined by the apertures 194, may
transfer and/or distribute the support from the wheel as-
semblies 116 of the luggage case 100 in a more even
manner onto the connecting pieces 186, and further onto
the structural elements 188, 190, thereby allowing a more
balanced support by the bottom frame 164 for the lug-
gage case 100.
[0086] As best shown in Figs. 8A, 8C, and 9A, the
smaller divided areas 220, 222, 224, 226 may each have
a generally upward facing surface 228, 230, 232, 234,
and the generally upward facing surfaces 228, 230, 232,
234 may be configured in the same plane or in different
planes. The divided areas 224, 226 further away from
the converging edge 210 may have generally upward
facing surfaces 232, 234 configured to be lower than the
generally upward facing surfaces 228, 230 of the two
divided areas 220, 222 near the converging edge 210.
Accordingly, a substantial or entire portion of the first re-
cess 212 may be positioned between the generally up-
ward facing surfaces 228, 230 and the bottom side 200
of the connecting pieces 186, or even between the gen-
erally upward facing surfaces 232, 234 and the bottom
side 200, whereas a substantial or entire portion of the
second recess 214 may be positioned above the gener-
ally upward facing surfaces 232, 234. Forming the gen-
erally upward facing surfaces 228, 230, 232, 234 of the
divided areas 220, 222, 224, 226 at different planes may
allow less material to be used forming the connecting
piece 186 thereby reducing the overall weight of the bot-
tom frame 164.
[0087] In continuing reference to Figs. 8A-D, the struc-
tures of the first and second recesses 212, 214 will be
described in more detail. The first recess structure 212
may include a plurality of upper arched structures 240
and a plurality of lower arched structures 242. The plu-
rality of the upper arched structures 240 and/or the plu-
rality of the lower arched structures 242 may be spaced
apart along a depth dimension or the axis of the first re-
cess structure 212. The plurality of the upper arched
structures 240 and the plurality of the lower arched struc-
tures 242 collectively define a recess configured to re-
ceive a structural element 190 therein. Each of the plu-
rality of the upper arched structures 240 may include a
generally downward or inward facing surface 244 that

generally conforms to a portion of an outer surface of the
structural element 190, and a generally upward or out-
ward facing surface 246 substantially parallel to the gen-
erally downward or inward facing surface 244. Alterna-
tively, the generally upward or outward facing surface
246 may be formed independent of the shape of the gen-
erally downward or inward facing surface 244. Each of
the plurality of the upper arched structures 240 may in-
clude a pair of side surfaces 252 that define a width of
the upper arched structures 240. The plurality of the up-
per arched structures 240 may be formed with the same,
different or varying widths. Similarly, each of the plurality
of the lower arched structures 242 may include a gener-
ally upward or inward facing surface 248 that generally
conforms to a different portion of the outer surface of the
structural element 190, and a generally downward or out-
ward facing surface 250. The generally downward or out-
ward facing surfaces 250 of the lower arched structures
242 may form portions of the bottom side 200 of the con-
necting pieces 186 which conform to the shape of the
luggage panel portion under the connecting pieces 186.
Each of the plurality of the lower arched structures 242
may include a pair of side surfaces 254 that define a width
of the lower arched structures 242. Each of the plurality
of the lower arched structures 242may be formed with
the same, different or varying widths.
[0088] The plurality of the upper arched structures 240
and the plurality of the lower arched structures 242 may
collectively define the recess 212 with their respective
inward facing surfaces 244, 248 configured to generally
conform to portions of the outer surface of the structural
element 190 received within the recess 212, thereby
holding by a friction-fit the structural element 190 in place
and limiting the movements of the structural element 190
within the recess 212. The structural elements 190 may
be additionally or optionally held in place by fasteners,
adhesive, set screws and so on.
[0089] As better illustrated in Figs 8C and 8D, the plu-
rality of the upper arched structures 240 and the plurality
of the lower arched structures 242 may be formed in an
alternating manner thereby not overlapping with each
other when viewed from the top and/or the bottom of the
connecting pieces 186. This non-overlapping arrange-
ment may allow the connecting pieces 186 and the upper
and lower arched structures 240, 242 thereof to be
formed in one molding step without any slides for the
molding process. It should be noted that in some exam-
ples, the plurality of the upper arched structures 240 and
the plurality of the lower arched structures 242 may be
configured with portions of each other overlapping when
viewed from the top or bottom. In some examples, the
plurality of the upper arched structures 240 may be
formed as a single continuous arched structure. In some
examples, the plurality of the lower arched structure 242
may be formed as a single continuous arched structure.
[0090] Similar to the first recess structure 212, the sec-
ond recess structure 214 may include a plurality of upper
arched structures 256 and a plurality of lower arched
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structures 258, similar to those arched structures 240,
242 of the first recess structure 212, for receiving an end
of another structural element 188 therein. The plurality
of the upper arched structures 256 of the second recess
structure 214 and/or the plurality of the lower arched
structures 258of the second recess structure 214 may
be respectively formed as a single continuous upper
arched structure and/or a single continuous lower arched
structure.
[0091] As best illustrated in Figs. 9B and 9C, the gen-
erally downward or inward facing surfaces 244 of the
upper arched structures 240 of the first recess structure
212 may be configured to be not higher than the generally
upward or inward facing surfaces 260 of the lower arched
structures 258 of the second recess structure 214 along
a dimension perpendicular to the axes of the first and
second recess structures 212, 214. Such configuration
may allow a structural element 190 coupled to the first
recess structure 212 of the connecting piece 186 to touch
or to be positioned slightly below a structural element
188 coupled to the second recess structure 214 of the
same connecting piece 186. Accordingly, the longitudinal
axis of the structural element 190 coupled to the first re-
cess structure 212 of the connecting piece 186 may be
spaced apart from the longitudinal axis of the structural
element 188 coupled to the second recess structure 214
of the same connecting piece 186 along a dimension
perpendicular to the respective longitudinal axes or the
respective length dimensions of the two structural ele-
ments 188, 190. Such configuration may act to limit
and/or prevent the interference between the structure el-
ements 188, 190 coupled the connecting pieces 186.
[0092] Please note that although arched segments or
arched structures 240, 242, 256, 258 are described here-
in as examples, the first and/or second recess structures
212, 214 may be made of a combination of arched seg-
ments or continuous or solid wall or wall segments. In
some examples, the upper portion of the recess structure
212, 214 may be made of a plurality of arched segments
240, 256 while the lower portion of the recess structure
212, 214 may be made of a continuous solid wall, or vice
versa. In some examples, both the upper and lower por-
tions of the recess structure 212, 214 may be made of
continuous solid walls as described below.
[0093] With reference to Figs. 4, 5, 8B and 8D, the
bottom side 200 of the connecting pieces 186 will be de-
scribed in more detail. As best shown in Figs. 5 and 10B,
the bottom side 200 of the connecting pieces 186 may
have a profile generally conforming to shape of the lug-
gage portion there under and generally conforming to the
upper profile of an outer housing 134 of the wheel as-
sembly 116. The bottom side 200 of the connecting piec-
es 186 may include multiple internal side walls 262 inside
the outer perimeter walls 202, 204, 206. The outer pe-
rimeter walls 202, 204, 206 and/or the internal walls 262
maybe formed with a thickness of 2 to 3 millimeters or
any other suitable thickness to provide desired structural
strength and rigidity. The internal side walls 262 and/or

portions of the outer perimeter wall 206 may define a
plurality of receptacles 264 for receiving the screw boss-
es or threaded posts 162 of the outer wheel housing 134
of the wheel assembly 116. The receptacles 264 defined
thereof may help align the connecting pieces 186 with
the corresponding outer wheel housings 134. The bottom
side 200 of the connecting pieces 186 may also include
internal side walls 266 extending downward from the plu-
rality of the lower arched structures 260 of the second
recess structure 214. The internal side walls 262, 266 on
the bottom side 200 of the connecting pieces 186 may
collectively form a honeycomb-like structure and provide
additional structural rigidity to the connecting pieces 186.
[0094] Although only one connecting piece 186 is de-
scribed herein in detail, it would be apparent to one with
ordinary skills in the art as to the structures of the other
connecting pieces 186, since they may be formed of the
same or a symmetric structure. Further, the connecting
pieces 186 may have the same or similar top side fea-
tures, but different bottom side features to accommodate
different structures attached thereto, such as different
wheel assemblies or supporting feet/studs attached to
the bottom panel 110 of a luggage case 100.
[0095] It should be noted that while four structural el-
ements 188, 190 are shown here with each arranged
between two connecting pieces 186, and extending near
an edge of the bottom panel 110, it is contemplated that
two or more structural elements may be arranged be-
tween two connecting pieces 186, and that different num-
bers of structural elements may be arranged near differ-
ent edges of the bottom panel 110 for additional structural
support. For example, without limitation, a relative large
luggage case 100 may benefit from a bottom frame 164
with multiple structural elements 190 arranged near the
longer edge of the bottom panel 110 of the luggage case
100, and/or multiple structural elements 188 arranged
near the shorter edge of the bottom panel 110 of the
luggage case 100. The structural element may be ar-
ranged diagonally between two connecting pieces 186 if
desired. Further, the connecting pieces 186 may be
formed of any suitable shape, including top or bottom
curves or curvilinear perimeter shapes, a rectangular
shape when viewed from the top. While the first and sec-
ond axes of the first and second recess structures 212,
214 of each connecting pieces 186 are described as per-
pendicular to each other, they can be configured at any
angle with respective to each other to accommodate dif-
ferent angles defined by the structural elements 188, 190.
In addition, more recess structures may be formed in
each connecting piece 186 for receiving more structural
elements 188, 190. The connecting pieces 186 may be
formed using acrylonitrile butadiene styrene (ABS), poly-
propylene (PP), polyamide or any other suitable material.
The connecting pieces 186 described herein may be
formed by molding with or without mold slides, or any
other suitable method.
[0096] The structural elements 188, 190 may be made
of fiber reinforced polymer materials, such as fiberglass,
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metal, or any other suitable material. The structural ele-
ments 188, 190 may be formed by extrusion and cut into
any appropriate length. By simply using structural ele-
ments 188, 190 with different lengths, the dimension of
the bottom frame 164 can easily be adjusted or changed
without having to use different connecting pieces 186.
This would allow a more streamlined manufacturing proc-
ess with less or no adjustment to the manufacturing
equipment for creating different bottom frames 164 to fit
in luggage pieces 100 of different sizes. Furthermore,
the connecting pieces 186 and the structural elements
188, 190 may be formed with high precision and uniform-
ity, leading to a leveled plane defined by the bottom frame
164 when assembled, and further leading to a leveled
support by the wheel assemblies 116 joined thereto.
[0097] Fig. 10A is a schematic rear elevation view of
the left bottom corner of the luggage case 100 incorpo-
rating the bottom frame 164 described herein. Fig. 10B
is a schematic cross section view of the portion of the
luggage case 100 shown in Fig. 10A, viewed along line
10B-10B in Fig. 10A. The connecting pieces 186 may be
joined to the wheel housings 134 as described above
with reference to Figs. 3-5 so as to join the bottom frame
164 to the bottom panel 110 of the luggage case 100.
When joined to the bottom panel 110, the outer cover
168 of the luggage case 100 may be sandwiched be-
tween the connecting pieces 186 and the outer wheel
housings 134 such that the bottom frame 164 may be
positioned within an enclosed space, such as a main
compartment 102 as defined by the panels 104, 106,
108, 110, 112, 114 of the luggage case 100. In some
examples, the structural sheet 170 and/or other layers if
desired may be sandwiched between the connecting
pieces 186 and outer wheel housings 134. In some ex-
amples, the outer cover 168 may be the only layer sand-
wiched between the connecting pieces 186 and the outer
wheel housings 134. The luggage case 100 may include
an inner lining 166 covering the bottom frame 164. Out-
side the luggage case 100, the yoke mount 150 and the
outer wheel housing 134 may be rotatably coupled to
each other through an axle, a shaft or any suitable fas-
tener 154. A wheel 152 may be positioned between two
arms 156 at the lower portion of the yoke mount 150 and
rotatably coupled to the two arms 156 by a wheel core
158 and a central axle 160.
[0098] With reference to Fig. 11, one advantageous
feature of the frame assembly 164 for attaching the wheel
assemblies 116 to the bottom panel 110 of the luggage
case 100 allows some additional flexibility in the place-
ment of the wheel assemblies 116 relative to the corners
of the luggage case 100 to improve stability. The location
of the apertures 194 formed in the connecting pieces 186
may be shifted toward the converging edge 210 and/or
outer perimeter wall 206 of the connecting pieces 186
near the side panels 112, 114. These alternative loca-
tions of the apertures 194’ formed in the connecting piece
186’ may allow the wheel assembly 116 joined thereto
to shift outward toward the edges 268, 270 of the bottom

panel 110 of the luggage case 100. All four wheel as-
semblies 116, or fewer than all, may be shifted outward
toward the edges 268, 270 of the bottom panel 110 of
the luggage case 100. In some examples, the two front
wheel assemblies 116 (i.e., the two wheel assemblies
116 near the front panel 104 of the luggage case 100)
may be shifted while the two rear wheel assemblies 116
(i.e., the two wheel assemblies 116 near the rear panel
106 of the luggage case 100) may not be shifted, or vice
versa. Accordingly, the apertures 194’ formed in the con-
necting pieces 186’ near the front panel 104 of the lug-
gage case 100 may be formed closer to the converging
edge 210 and/or the outer perimeter wall 206 of the con-
necting pieces 186’, hence closer to the front and/or side
edges of the bottom panel 110, and the apertures 194
formed in the connecting pieces 186 near the rear panel
106 of the luggage case 100 may be formed less close
to the rear and/or side edges of the bottom panel 110, or
vice versa. The apertures 194’ may be shifted towards
both the converging edge 210 and the outer perimeter
wall 206 near the side panel 112, 114. The apertures
194’ may be shifted toward only the converging edge 210
or toward only the outer perimeter wall 206 near the side
panel 112, 114. Accordingly, the wheel assemblies 116
may be shift outward toward the front and/or back edge
of the bottom panel 110, and may still remain within the
left and/or right edges of the bottom panel 110 of the
luggage case 100. The four or less shifted wheel assem-
blies 116’ may collectively define a larger supported area
by the wheel assemblies 116’, thereby increasing the sta-
bility of the luggage case 100. Further, the shifted wheel
assemblies 116’ leading to an increased support area
may not result in an increase in the overall dimension of
the luggage case 100, especially in the case where only
the front wheel assemblies 116’ are shifted since the shift-
ed wheel assemblies 116’ may still remain behind the
front panel 104 of the luggage case 100.
[0099] With reference to Figs. 12A, 12B, 13 and 14,
another example of a connecting piece (or corner plate)
300 that can be used to form a bottom frame 302 will be
described. The connecting piece 300 may include a base
plate 304, a first recess structure 306, a second recess
structure 308 and a plurality of receptacles 310 formed
on the base plate 304.
[0100] The base plate 304 may generally define a rec-
tilinear shape and may be divided into a curved upper
section 312 and a lower section 314 by the first recess
structure 306. The curved upper section 312 may gen-
erally conform to the shape of the edge portions between
the front/back panel 104, 106 and the bottom panel 110
and the upper profile of an outer wheel housing attached
thereto. The curved upper section 312 may extend, in
general, tangentially from an underside 316 of the first
recess structure 306 towards a front/rear panel 104, 106.
The lower section 314 of the base plate 304 may be di-
vided into a first lower subsection 318 and a second lower
subsection 320 by an outer diameter wall 322 of the sec-
ond recess structure 308, which forms an underside of
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the second recess structure 308. In some examples, the
first lower subsection 318 and the second lower subsec-
tion 320 may be formed as one continuous piece and
extend tangentially from the outer diameter wall 322 of
the second recess structure 308. Since the first and sec-
ond recess structures 306, 308 may be positioned in dif-
ferent vertical planes as described below, the curved up-
per section 312 and the lower section 314 may form a
vertical step 324 as best illustrated in Fig. 12B, with the
curved upper section 312 in an abutting relationship with
the bottom panel 110 and/or the structural sheet 170
when incorporated to the luggage case 100. The stepped
construction allows less material to be used, resulting in
a lightweight connecting piece 300. The curved upper
section 312 and the lower section 314 may be formed as
thin pieces/plates to further reduce the weight of the con-
necting piece 300.
[0101] The base plate 304 may further include a first
lip 326 extending upward from an edge of the curved
upper section 312, the first lip 326 being in an abutting
relationship with the side panel 112, 114 of the luggage
case 100 when the bottom frame 302 is incorporated to
the luggage case 100. The first lip 326 may extend length-
wise continuously through to the lower section 314, and
may define a curved outer surface 346 to promote a
smooth contact between the corner plate 300 and the
abutting left/right side panel 112, 114. A vertical wall 328
(Fig. 12B) may be formed joining the bottom edge 330
of the first lip 326 and the adjacent edge 322 of the lower
section 314 for better structural stability. An edge of the
curved upper section 312 opposing the edge joined to
the first lip 326 may be formed with a second lip 338 to
provide a smooth contact with the adjacent bottom lug-
gage panel 110.
[0102] In continuing reference to Figs. 12A, 12B, the
first and second recess structures 306, 308, each con-
figured to receive a structural element 188, 190 to form
a bottom frame 302, may be substantially perpendicular
to each other. The first and second recess structures
306, 308 may be positioned in different vertical planes
(with respect to the lower section 314 of the base plate
304) such that the first and the second recess structures
306, 308 or extensions thereof, as well as the structural
elements 188, 190 received therein, may cross or overlap
each other and may be orthogonally oriented.
[0103] In contrast to the connecting piece 186 shown
in Fig. 8A where the first and second recesses 212, 214
are formed with a plurality of arched segments, each of
the first and second recesses 306, 308 of the connecting
piece 300 shown in Figs. 12A and 12B may be formed
as tubular structures with continuous or solid tube walls
340, 342 extending between an open end 344, 346 and
a retention end 348, 350 for molding simplicity and
strength. The extension between the open end 344, 346
and the retention end 348, 350 of the first and second
recess structures 306, 308 may define a respective
length dimension of the first and second recess struc-
tures 306, 308, which defines the length of the portion of

the respective structural elements 188, 190 received
therein. The first and second recess structures 306, 308
may extend at least 40%, preferably more than 50%,
more preferably at least 75%, or substantially the entirety
of respective length and width dimensions of the con-
necting pieces 300. It should be noted that different per-
centage, other than as listed above, may be implement-
ed. Also, it should be noted that the retention end of each
recess structure may be closed, or may be entirely or
partially open. Additionally, an abutment structure, an ob-
struction, an internal protrusion or any suitable retention
structure may be positioned within the recess structure
to contact the structural element and limit its insertion
into the recess.
[0104] The first and second recess structures 306, 308
may be preferably configured to cross or overlap each
other at a location generally corresponding to at or near
a center of the base plate 304 such that the connecting
piece 300 may be divided by the first and second recess-
es 306, 308 into four quadrants or corner areas that are
similarly or equally sized. It is contemplated, however,
that the first and second recess structures 306, 308 may
overlap or cross each other at any location within an area
defined by the base plate 304 for other considerations.
[0105] In further reference to Figs. 12A and 12B, the
second recess structure 308 may be formed with uniform
radial wall thickness. The first recess structure 306 may
be formed with varying radial wall thickness, with the low-
er portion or the underside 316 of the first recess structure
306 thinner than the upper and/or side portions of the
first recess structure 306 since the lower portion or the
underside 316 of the first recess structure 306 may be in
contact with, and supported by, the bottom panel 110 of
the luggage case 100.
[0106] Referring to Figs. 12A, 12B and 13, the con-
necting piece 300 may include a plurality of receptacles
310 formed on the base plate 304 for receiving screw
bosses or threaded posts of the particular outer wheel
housing to which the connecting piece 300 may be at-
tached. The plurality of receptacles 310 may be formed
in general as boss structures protruding in a generally
upward direction from the base plate 304 of the connect-
ing piece 300. In some examples, the bosses positioned
adjacent to the front/rear panel 106, 108 may protrude
toward the inner compartment of the luggage case 100
at an angle of, for example, 45 degrees or any suitable
angle, with respect to the lower section 314 of the base
plate 304 for receiving a similarly angled screw bosses
or threaded posts on the outer wheel housing. Each boss
structure may include a truncated, and in this instance a
flat top 352 and an oval wall 354 that positions the top
352 above the base plate 304. The top 352 may include
an aperture 356 formed therein such that a fastener may
be positioned through the aperture 356 and received in
the screw bosses or thread posts on the outer wheel
housing to attach the connecting piece 300 to the wheel
assembly. The plurality of receptacles 310 may be posi-
tioned on the base plate 304 in a manner such that each
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quadrant/corner area of the base plate 304 may include
at least one receptacle 310 formed therein. To improve
the strength of the receptacles 310, connecting walls 358,
360, 362, 364 may be formed between receptacles 310
within adjacent quadrants/corner areas.
[0107] With reference to Figs. 13 and 14, four structural
elements 188, 190 may be inserted into respective first
and second recess structures 306, 308 of four connecting
pieces 300 to form a bottom frame 302. The structural
elements 188, 190 may be held in place within the re-
cesses 306, 308 by friction, and in some examples, ad-
ditional adhesive or other mechanical fasteners may be
used. A kick plate 366 may be joined to the bottom frame
302 by attaching the kick plate 366 to a middle portion
of the structural element 190 adjacent to the rear panel
106 of the luggage case as described below. Accordingly,
the kick plate 366 is mounted to the luggage case 100
between the rear panel 106 and the bottom panel 110,
and on the side facing the direction the luggage case is
pulled on its wheels. Attaching the kick plate 366 at a
middle portion provides protection and stabilization upon
impact and load when the luggage 100 is being angled
and pulled.
[0108] The kick plate 366 may define in general an L
shape including a base portion 368, a back portion 370,
and a transition portion 372. The transition portion 372
may have openings 374 formed therein for an aesthetic
appeal. The kick plate 366 may include screw bosses
376, 378 selectively positioned on the inner surface of
the base and back portions 368, 370. Although not
shown, apertures at locations corresponding to the loca-
tions of the screw bosses 376, 378 may be formed in the
structural sheet 170 and the bottom and rear panels 110,
106 of the luggage case 100. The screw bosses 376, 378
may be positioned through the apertures in the luggage
panels 106, 110 and the structural sheets 170 from the
outside of the luggage case 100. Fasteners may be po-
sitioned through the apertures in the structural sheet 170
and luggage panels 106, 110 from inside of the luggage
case 100 and received in the screw bosses 376, 378 to
secure the kick plate 366 to the luggage case 100. The
kick plate 366 may also include retaining structures 384
for receiving end portions of a telescoping handle.
[0109] To attach the bottom frame 302 to the kick plate
366, a holding structure or clip 390 including a boss por-
tion 392 and an arch portion 394 may be used. The boss
portion 392 may be placed over a middle screw boss 376
on the base portion 368 of the kick plate 366, and joined
thereto by a fastener positioned through an aperture 398
formed in the top 396 of the boss portion 392. The arch
portion 394 may define a concave surface that conforms
to an outer surface of the structural element 190 and hold
the structural element 190 in place. The holding structure
390 may preferably secure the structural element 190 in
an abutting relationship with the screw bosses 376 on
the base portion 368. Since the kick plate 366 is secured
to the panels 106, 110 of the luggage case 100, holding
a structural element 190 to the kick plate 366 may further

secure the bottom frame 302 and reduce any undesirable
movement of the bottom frame 302 with respect to the
luggage case 100. Although one holding structure 390
is described herein, more holding structures 390 and
holding structures with different configurations may be
utilized to secure the structural element 190 to the kick
plate 366.
[0110] It should be noted that all directional references
(e.g., upper, lower, upward, downward, left, right, left-
ward, rightward, top, bottom, above, below, front, back,
rear, forward, backward, rearward, inner, outer, inward,
outward, vertical, horizontal, clockwise, and counter-
clockwise) are only used for identification purposes to
aid the reader’s understanding of the implementations of
the present invention, and do not create limitations, par-
ticularly as to the position, orientation, or use of the in-
vention unless specifically set forth in the claims.
[0111] Dimensional references (e.g., length, width,
height, depth, relative orientation) are only used for iden-
tification purposes to aid the reader’s understanding of
the implementations of the present invention, and do not
create limitations, particularly as to the relative size or
geometry of the invention unless specifically set forth in
the claims.
[0112] Connection references (e.g., attached, cou-
pled, connected, joined, and the like) are to be construed
broadly and may include intermediate members between
a connection of elements and relative movement be-
tween elements. As such, connection references do not
necessarily infer that two elements are directly connected
and in a fixed relation to each other.
[0113] In some instances, components are described
with reference to "ends" having a particular characteristic
and/or being connected with another part. However,
those skilled in the art will recognize that the present in-
vention is not limited to components that terminate im-
mediately beyond their points of connection with other
parts. Thus, the term "end" should be interpreted broadly,
in a manner that includes areas adjacent, rearward, for-
ward of, or otherwise near the terminus of a particular
element, link, component, part, member or the like. In
methodologies directly or indirectly set forth herein, var-
ious steps and operations are described in one possible
order of operation, but those skilled in the art will recog-
nize that steps and operations may be rearranged, re-
placed, or eliminated without necessarily departing from
the spirit and scope of the present invention. It is intended
that all matter contained in the above description or
shown in the accompanying drawings shall be interpreted
as illustrative only and not limiting. Changes in detail or
structure may be made that are within the scope of the
appended claims.

Claims

1. A luggage case (100) having a bottom panel (110)
including a frame (164), the frame (164) comprising:
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at least one first plate (186);
at least one first structural element (190) defin-
ing a first longitudinal axis and operably associ-
ated with the at least one first plate (186) and
extending along a first dimension thereof;
at least one second structural element (188) de-
fining a second longitudinal axis and operably
associated with the at least one first plate (186)
and extending along a second dimension there-
of;
characterised in that
the first longitudinal axis of the at least one first
structural element (190) is spaced apart from
the second longitudinal axis of the at least one
second structural element (188) in a third dimen-
sion; and
an extension of the at least one first structural
element (190) crosses an extension of the at
least one second structural element (188).

2. The luggage case (100) according to claim 1, where-
in:

the at least one first plate (186) is arranged prox-
imate to a first corner region of the bottom panel
(110).

3. The luggage case (100) according to any of claims
1 and 2, wherein:

the at least one first plate (186) includes at least
one first recess (212) and at least one second
recess (214);
the at least one first structural element (190) is
operably associated with the at least one first
recess (212); and
the at least one second structural element (188)
is operably associated with the at least one sec-
ond recess (214).

4. The luggage case (100) according to claim 3, where-
in:

the at least one first recess (212) and the at least
one second recess (214) cross each other.

5. The luggage case (100) according to any of claims
3 and 4, wherein:

the at least one first and second recesses (212,
214) each includes an open end and a retention
end (216, 218);
a terminal end of the at least one first structural
element (190) abuts the retention end (216, 348)
of the at least one first recess (212); and
a terminal end of the at least one second struc-
tural element (188) abuts the retention end (218)
of the at least one second recess (214).

6. The luggage case (100) according to any of claims
3-5, wherein:

the at least one first and second recesses (212,
214) are configured such that the at least one
first and second structural elements (188, 190)
are movable along the first and second longitu-
dinal axes, respectively, and/or rotatable within
the at least one first and second recesses (212,
214), respectively.

7. The luggage case (100) according to any of claims
3-6, wherein:

the at least one first plate (186) includes at least
one top surface (234) and at least one bottom
surface (200);
a substantial portion of the at least one first re-
cess (212) is positioned between the at least
one top surface (234) and the at least one bottom
surface (200) along at least a portion of a length
dimension of the at least one first plate (186);
and
a substantial portion of the at least one second
recess (214) is positioned above the at least one
top surface (234) along at least a portion of a
width dimension of the at least one first plate
(186).

8. The luggage case (100) according to any of claims
3-7, wherein:

the at least one first recess (212, 306) is defined
at least in part by a plurality of arched segments
(240, 242) and/or a continuous tubular structure
(340).

9. The luggage case (100) according to any of claims
1-8, wherein
the at least one first structural element (190) extends
across at least 40%, preferably more than 50%, more
preferably at least 75%, or substantially the entirety
of a length dimension of the at least one first plate
(186); and
the at least one second structural element (188) ex-
tends across at least 40%, preferably more than
50%, more preferably at least 75%, or substantially
the entirety of a width dimension of the at least one
first plate (186).

10. The luggage case (100) according to any of claims
1-9, further comprising:

a wheel assembly (116) operably coupled to the
at least one first plate (186).

11. The luggage case (100) according to any of the
claims 1-10, wherein:
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the at least one first and second structural ele-
ments (188, 190) are flexible.

12. The luggage case (100) according to any of claims
1-11, wherein:

the at least one first and second structural ele-
ments (188, 190) are operably associated with
the at least one first plate (186) before the frame
(164) is operably associated with the bottom
panel (110) of the luggage case (100).

13. The luggage case (100) according to any of claims
1-12, wherein:

at least one of the at least one first or second
structural elements (188, 190) comprises a hol-
low center along the longitudinal axis thereof.

14. The luggage case (100) according to any of claims
1-13, wherein:

the at least one first structural element (190) and
the at least one second structural element (188)
divide the at least one first plate (186) into four
quadrants (220, 222, 224, 226).

15. The luggage case (100) according to claim 14,
wherein:

the size of each of the quadrants (220, 222, 224,
226) is minimized.
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