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ABSTRACT

Exemplary élnbodiments of an expedition cart are provided. The expedition cart includes
a chassis configured and dimensioned to support a load. The expedition cart includes first and
second gusset plates attached to the chassis. Each of the first and second gusset plates includes a
central body portion and curved fastening edges on either side of the central body portion. The
curved fastening edges can be configured and dimensioned to mate against at least a portion of
the chassts. Exemplary embodiments of an expedition cart are also provided that include first

and second hubs engaged with the chassis, the first and sccond hubs defining either a single part

or a two part design.



EXPEDITION CARTS AND ASSOCIATED METHODS

TECHNICAL FIELD

[0002] The present invention generally relates to lightweight expedition carts for use in
carrying supplies over outdoor terrains and, in particular, to expedition carts which are capable of
being customized based on user characteristics or a user activity, and including components for

enhanced load and force distribution, sleeve mounting, and hub reinforcement.

BACKGROUND

[0003] Expeditions are a function of distance, load, time, terrain, and packed gear.
Regardless of the destination, be it mountaintop or ocean shore, the most grueling aspect of
outdoor expeditions 1s not the distance, but rather the burden carried. Shouldered loads arrest or
abort more expeditions than blistered toes. One method of carrying loads during long distance
expedition trips 1s to pack items in a backpack and wear the backpack on one's body. However,

over time, this can cause physical injury to a person's back, hip, legs, or feet.

[0004] Thus, a need exists for a means of carrying loads during an expedition over a variety
of terrains which reduce the weight supported by the person and reduce the risk of injury to the
person. These and other needs are addressed by the expedition carts and associated systems and

methods of the present disclosure.

SUMMARY

[0005] In accordance with embodiments of the present disclosure, exemplary expedition
carts, e.g., pull carts, are provided that allow a person to carry heavy loads during an expedition

over a variety of terrains or landscapes for long distances. The expedition carts can be fabricated
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of sturdy materials which allow the expedition cart to endure virtually any terrain encountered
throughout extended epics of travel. Use of an expedition cart to carry expedition equipment and
supplies can alleviate or eliminate the problems associated with an expedition. The expedition
cart can be easily and effectively pulled and maneuvered over a variety of terrains, including
rough terrains. In addiﬁon, due to the lightweight structure ot the expedition cart, the user can
disassemble, store and carry the expedition cart when the terrain becomes unsuitable for use of
the expedition cart or pulling the expedition cart becomes impractical, c.g., during very steep
inclines and declines, extremely muddy terrain, river crossings, and the like. The expedition cart
can be fabricated from lightweight materials, resulting in a lightweight expedition cart, yet strong
enough to endure rough use. The exemplary expedition cart can therefore be easily maneuvered

and can be disassembled and carried by a user when desired.

[0006] [n accordance with embodiments of the present disclosure, exemplary cxpedition
carts are provided that include a chassis configured and dimensioned to support a load. The
expedition carts include first and second gusset plates secured to the chassis. The expedition
carts further include a first sleeve mounted to the first gusset plate and a second sleeve mounted
to the second gusset plate. The first sleeve can be configured and dimensioned to releasably

receive therein at least a portion of a first shaft arm. The second sleeve can be configured and

dimensioned to releasably receive therein at [east a portion of a second shaft arm.

(0007] In some embodiments, the first and second shaft arms can be telescoping. In such
embodiments, each of the first and sccond shaft arms can include a first tubular member and a
second tubular member. The second tubular member can be contfigured to translate within the

first tubular member.

10008 ] The chassis can include a pair of substantially horizontal segments joined by a pair of
side segments. The chassis can be fabricated .from, e.g., .a higher quality aluminum tubing,
titanium tubing, carbon, and the like. In some embodiments, one or more sections of the
horizontal segments can be wrapped or can include insulating foam or rubber tubing which can

cushion the load on the expedition cart, dampen stresses, and add a frictional coefficient to
reduce the hazard of load slippage. The pair of side segments can be V-shaped. In some

embodiments, the pair of side segments can be outwardly splayed or angled relative to the pair of

2



CA 02938328 2016-08-05

horizontal segments. First and second wheels mounted to the pair of side segments can be
outwardly splayed relative to the pair of horizontal segments, thereby providing greater stability
to the expedition cart. [t should be understood that outwardly splayed refers to the wheels being
positioned closer relative to each other at the top surfaces of the wheels and further apart relative
to each other at the bottom or ground-contacting surface of the wheels. The first and sccond
wheels can be mounted to the chassis by two separate and aligned hub bolts. In splayed wheel

embodiments, the hub bolts for the wheels can be angled relative to each other.

[0005] In some embodiments, the first and second sleeves can be fixedly mounted to the first
and second gusset plates, respectively. In some embodiments, the first and second slecves can be
pivotally or adjustably mounted to the first and second gusset plates, respectively. Pivoting the

first and second sleeves relative to the first and second gusset plates can vary an angle of

inclination of the first and second shaft arms relative to the first and second gusset plates and the
chassis. An adjustment of the angle of inclination of the first and second shaft arms allows
customization of the expedition cart to ensure that the loading deck defined by the horizontal
segments of the chassis can be substantially level during trekking on level ground. Each of the
first and second sleeves$ includes a pivot point and a locking mechanism, c.g., a spring-loaded
pin. The first and second gusset plates can include a plurality of radially spaced holes. Each of
the plurality of radially spaced holes can be configured and dimensioned to receive the locking

mechanism of the first and second sleeves.

[0010] In some embodiments, the first and second shaft arms can include a {lattened distal

portion. The flattened distal portion can include a bore, e.g., a center bore, extiending

therethrough. The flattened distal portion and the bore of each of the first and second shaft arms
can be configured to be rccetved by and interlock relative to an interlocking mechanism of a belt

or harness worn by a user.

10011] In some embodiments, each of the first and second shaft arms can be at least partially
filled with a dampening material, ¢.g., a corc rod of plastic, to absorb and dampen 1mpact
stresses. Each of the first and second shaft arms can include a bracket, e.g., a spring-loaded clip,

mounted thereon near a distal end. The bracket can be configured and dimensioned to releasably
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receive an elongated structure, e.g., a walking stick, therein. The elongated structure can be used

to push and/or pull the expedition cart.

10012] In accordance with embodiments of the present disclosure, exemplary expedition cart
systems are provided that include an expedition cart as described herein. The systems further
include a belt or harness to be worn by a user. The belt or harness can include a pair of
interlocking mechanisms which can be configured and dimensioned to releasably interlock the
flattened portion of the first and second shaft arms therein. Thus, rather than gripping and
pulling the expedition cart, the expedition cart can be pulled through the belt or harness of the

USCr.

[0013] In accordance with embodiments of the present disclosure, exemplary methods of
assembling an expedition cart arc provided that include providing an expedition cart as described
herein. The methods include releasably securing at least a portion of a first shaft arm within the
first sleeve and releasably securing at least a portion of a second shalt arm within the second
sleeve. In some embodiments, the methods include pivoting the first and second slecves to vary
an anglc of inclination of the first and second shaft arms relative to the first and second gusset
plates and the chassis. The expcdition cart can thereby be customized based on user
characteristics (e.g., height), the type of activity for which the expedition cart will be used, user

preterences, and the like.

[0014] In accordance with embodiments of the present disclosure, an exemplary expedition
cart 1s provided that includes a chassis and first and sccond gusset plates. The chassis can be
configured and dimensioned to support a load. The first and second gusset plates can be attached
to the chassis. Each of the first and second gusset plates can include a central body portion and
curved fastening edges on either side of the central body portion. The curved [astening edges

can be configured and dimensioned to mate, wrap or snap around at least a portion of the chassis.

[0015] The central body portion can define a planar configuration. The curved fastening
cdges can extend substantially perpendicularly relative to a plane defined by the central body
portion. The curved fastening edges can include curved inner mating surfaces configured
complementary to the chassis. The curved fastening edges mated against (e.g., positioned

against, wrapped at least partially around, snapped at least partially around, or the like) at least a
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portion of the chassis distribute forces imparted on the chassis to the first and second gusset

plates along the mating surfaces.

[0016] In some embodiments, the expedition cart includes a hub secured to a valley portion
of the chassis (e.g., the curved transition along the V-shaped or L-shaped side segments of the
chassis). In some embOdiments, the hub can define a two part design including a first half and a
second half configured to be positioned around respective sides of the valley portion of the
chassis. The first and second halves of the hub can include a semicircular passage extending
between side edges of the first and second halves. The semicircular passage can be conligured
and dimensioned to receive respective halves of the valley portion of the chassis. The hub can
include a central bore extending perpendicularly relative to the semicircular passage, and

extending through the semicircular passage of the first and sccond halves.

[10017] In some ecmbodiments, the hub can define a single part design including a body with
two scparate passages at opposing sides of the body. The two separatc passages can be
configured and dimensioned to receive endpoints of respective first and second halves of the
chassis. The hub can include a central bore extending perpendicularly relative to the two

separate passages without extending through the two separate passages.

100181 In accordance with embodiments of the present disclosure, an exemplary expedition
cart is provided that includes a chassis and first and second hubs. The chassis can be configured
and dimensioned to support a load. The first and second hubs can be engaged with the chassis.
Fach of the first and second hubs can include a first half and a second half configured to be

positioned around respective sides of the chassis.

[0019] In some embodiments, the first and second hub can each define a two part design.
The first and second halves of each of the first and second hubs can include a semicircular
passage cxtending Betw’een side edgcs of the first and second halves. The semicircular passage
can be configured and dimensioned to receive respective halves of the chassis. Each ol the first
and second hubs can include a central bore extending perpendicularly relative to the semicircular

passage, and extending through the semicircular passage of the first and second halves.

h
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[0020]' In accordance with embodiments of the present disclosure, an exemplary expedition

cart is provided that includes a chassis and first and second hubs. The chassis can be configured
and dimensioned to support a load. The first and second hubs can be engaged with the chassis.
Each of the first hub and the second hub can include a body with two separate passages at
opbosing sides of the body. The two separate passages can be configured and dimensioned to

receive endpoints of respective first and seccond halves of the chassis.

[0021] In some embodiments, the hub can define a single part design. Each of the {irst and
second hubs can includc a central bore extending through the hub perpendicularly relative to the
two separate passages without extending through the two separate passages. In some

embodiments, the two separale passages can cxtend at an angle greater than zcro degrees relative

to horizontal.

10022] Other objects and features will become apparent from the following detailed
description considered in conjunction with the accompanying drawings. It is to be understood,

however, that the drawings are designed as an illustration only and not as a definition of the

limits of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Lakatah
rivir O CEAAE CL N LA CECENEL T LA ©F POV VY Y WARDY YV Y - Anasre Y

[0023] To assist those of skill in the art in making and using the disclosed expedition carts

and associated systems and methods, reference is made to the accompanying figures, wherein:

10024] FIG. 1 is a perspective, front view of an exemplary expedition cart according to the

present disclosure; |

[0025] FIG. 2 is a front view of the exemplary expedition cart of FFIG. 1;
10026] FI1G. 3 is a detailed, side view of the exemplary expedition cart of FIG. 1;
[0027] FIG. 4 is a side view of the exemplary expedition cart of FIG. 1;

[0028] FIG. 5 is a perspective, front view of a chassis of the exemplary expedition cart of

FIG. 1;

(0029] FIG. 6 is a perspective, side view of the exemplafy expedition cart of FIG. 1;
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10030] FIG. 7 is a detailed, side view of a handle of the exemplary expedition cart of FIG. 1;

003 1] FIG. 8 is a detailed, side view of a handle of the exemplary expedition cart of FIG. 1;

[0032] FIG. 9 is a perspective view of an exemplary harness configured to releasably receive

a handle of the exemplary expedition cart of FIG. 1;

[0033] FIG. 10 is a perspective view of an exemplary expedition cart including telescoping

handles according to the present disclosure;

10034 ] FIG. 11 is a perspective view of an cxemplary expedition cart according to the

present disclosure;

[0035] F1G. 12 is a detailed, side view of an exemplary gusset plate and sleeve according to

the present disclosure;

|0036] FIG. 13 is a detailed, side view of an exemplary gusset plate and adjustable sleeve

according to the present disclosure;

[0037] FIG. 14 is a detailed, front view of an exemplary chassis according to the present

disclosure;

10038] FIG. 15 is a detailed, front view of an exemplary chassis according to the present

disclosure;

[0039]  FIG. 16 is a detailed, front view of an exemplary hub according to the present

disclosure:

[0040] FIG. 17 is a detailed, top view of an exemplary hub of F1G. 16;

10041 ] FIG. 18 is a dctailed, front view of an exemplary hub according to the present

disclosure;
10042] FIG. 19 is a detailed, top view of an exemplary hub of ['1G. 18;

10043] FIG. 20 is a perspective view of an exemplary gusset platc according to the present

disclosure;
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[0044] FIG. 21 is a perspective view of an exemplary gusset plate according to the present

disclosure; and

10045] FI1G. 22 15 a perspective view of an exemplary assembly of a hub, gusset plate and

chassis according to the present disclosure.

A asa E O L WA W WK 8 0 WL

[0046] With reference to FIGS. 1-8, an exemplary expedition cart 100 i1s provided that
includes a chassis 102, e.g., a frame body, for supporting a load to be carried on the expedition
cart 100, The chassis 102 includes a pair of substantially horizontal segments 104, 106 joined
together by a pair of side segments 108, 110. In some embodiments, onc or both of the
horizontal segments 104, 106 can include a bend along the length of the horizontal
segments 104, 106. For example, onc or both of the horizontal segments 104, 106 can include a
bend at a substantially -central portion to form a groove into which a load to be carried can be
poSitioned. The bend or curve in the horizontal segments 104, 106 can assist in maintaining a
load positioned on the chassis 102 in the desired position. In some embodiments, the horizontal
segments 104, 106 can be substantially linear and the load can be maintained on the chassis 102
by implementing attachment means, e.g., pack straps, rope, bungee cablcs, combinations thereof,

and the like.

10047] The sidé segments 108, 110 can be V-shaped or I.-shaped, the endpoints ot which
join the horizontal segments 104, 106. The side segments 108, 110 thereby create a separation
between the horizontal scgments 104, 106 which defines the loading deck onto which a load can
be positioned. In particular, the horizontal scgments 104, 106 act as spreaders which define the
width of thc expedition cart 100 and represent the entirety of the gear storage surface of the
expedition cart 100. For example, a backpack can be positioned on the horizontal
segments 104, 106 such that the horizontal segments 104, 106 support the backpack thereon. In
some embodiments, one or both of the horizontal segments 104, 106 can include one or more
support elements 111, e.g., foam tubing wrapped around the horizontal segments 104, 106, a
rubber coating, and the like. In somc embodiments, the support elements 111 can be in the form

of a textured surface. The support elements 111 can provide a cushion for the load positioned on
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the chassis 102, can dampen stresses on the chassis 102, and add a {rictional coeflicient to reduce

the hazard of load slippage.

[0048] In some embodiments, the chassis 102 can bc fabricated from a high quality
aluminum tubing which is bent into the desired shape. In some embodiments, the chassis 102
can be fabricated from a molded carbon fiber, titanium or equivalently strong and lightweight
material. Ior example, titanium can provide the desired rigidity of the chassis 102 and the
desired strength to support a heavy load during an expedition. However, it should be understood
that alternative materials can be implemented as long as the materials are capable of
withstanding loads and stresses associated with transporting supplied in a variety of terrains. For
example, materials can be selected based on the type of activity the expedition cart 100 will be
implemented for. As an example, an expedition cart 100 to be used in mountain trekking which
will require lifting of the expedition cart 100 to cross rivers can be fabricated from lighter
materials than an expedition cart 100 to be used for transporting items to a beach. Although

illustrated as substantially tubular in cross-scction, in some embodiments, the chassis 102 can

dcfine a square cross-section.

[0049] The expedition cart 100 includes a pair of gusset plates 112, 114 attached to the
respective side segments 108, 110. The gusset plates 112, 114 can provide a mounting surface
for additional components of the expedition cart 100 and can act to unify and rcinforce the
chassis 102. In some cmbodiments, the gusset plates 112, 114 can be patterned and cut from
squares of, for example, 1/4 inch aluminum flat sheets. However, altcrnative lightweight
materials, .g., titanium, carbon, and the like, can also be implemented. Although illustrated as

substantially circular in shape, in some embodiments, the gusset plates 112, 114 can define, e.g.,

rectangular, trapezoidal, triangular shapes, and the like.

[0050] The guséet plates 112, 114 can be attached to the side segments 108, 110 of the
chassis 102 by, e.g., welding or through-bolts for each side segment 108, 110, combinations
thereof, and the like. However, alternative connecction techniques can be used as viable
alternative to mount the gusset plates 112, 114 to the chassis 102. When the expedition cart 100

moves under a load, the gusset plates 112, 114 can distribute forces through the chassis 102,

thereby reducing localized stress and eccentric moment events. The gusset plates 112, 114 can
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provide enhanced load and force distribution, sleeve mounting surfaces, and hub reinforcement.
[t should be understood that alternative configurations or designs of the gusset plates 112, 114
can be used, e.g., smaller gusset plates 112, 114. In particular, as long as structural integrities are
maintained, smaller guéset plates 112, 114 gencrally relates to a lighter expedition cart 100. In
some embodiments, the gusset plates 112, 114 can include one or more openings that function as
handholds and/or lashing points (sce, e.g., FIG. 22). For example, the opening(s) can function as
a handhold to allow the user to grip the gusset plate 112, 114 when handling the expedition cart

100. As a further example, the opening(s) can function as lashing points for passage of straps to

secure a load on the chassis 102.

[0051 ] Wheels llé, 118 can be mounted to the chassis 102 at each respective side
scgment 108, 110. The wheels 116, 118 can be mounted to the side segments 108, 110 with
wheel hubs or hub bolts 120. In somec embodiments, the nadir of the V-shape or L-shape of the
side segments 108, 110 can be flattened such that the side segments 108, 110 can mate relative to
a wheel hub. In some embodiments, the nadir of the side segments 108, 110 can remain
substantially round in cross-section and a pivot hole can be drilled through the side
segments 108, 110 énd‘the gusset plates 112, 114 to recetve a hub bolt 120, e.g., an axle. The
wheels 116, 118 can be secured to the hub bolt 120 with a locking nut 122. In some
embodiments, the wheels 116, 118 can each include a race and bearing assembly such that the

whecels 116, 118 rotate via the race and bearing assembly while the hub bolts 120 remain fixed

relative to the gusset plates 112, 114.

10052] In some embodiments, as shown in FIG. 1, the expedition cart 100 can include one or

more electric generator assemblies 121. In some embodiments, the electric generator assembly
121 can be mechanically coupled to a hub or gusset plate 112, 114 of the expedition cart 100. In
somc embodiments, the electric genecrator assembly 121 can be in frictional contact with the
wheel(s) 116, 118 of the expedition cart 100. In some embodiments, the electric generator
assembly 121 can be mounted to a gusset plate 112, 114. In some embodiments, the electric
generator assembly 121 can be mounted to a hub. Each electric gencrator assembly 121 can
include, e.g., an electrical generator (such as a dynamo) and an electrical energy storage (such as

a battery). The electric generator assembly 121 can be used to convert the mechanical/rotational

motion of the wheel(s) 116, 118 into electrical energy to be stored in the electrical energy

10
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storage. The electric generator assembly 121 can include an output source that can connect with

a charging cable for a variety of electronic devices, allowing a user to charge electrical

equipment (c.g., a mobile device, or the like) from the generated electrical energy.

[0053] Although  illustrated as substantially perpendicular to the horizontal
segments 104, 106, 1n some embodiments, the side segments 108, 110 can be gradually angled or-
splayed relative to the horizontal segments 104, 106. For examplc, the side segments 108, 110
can be positioned closer relative to each other at the points of contact with the horizontal
segments 104, 106 and can be angled outwardly by, e.g., approximately three degrees,
approximately five degrees, approximately seven degrees, and the like, such that the side
segments 108, 110 are positioned further apart relative to each other at the nadir of the side
scgments 108, 110. The angled or splayed side segments 108, 110 can result in angled or
splaycd mounting of the wheels 116, 118 rclative to the chassis 102. The angled or splayed
wheels 116, 118 can provide additional stability for the cxpedition cart 100 and rcduce or prevent

instances of the chassis 102 flipping over when the wheels 116, 118 pass over obstacles.

[0054] In some embodiments, the wheels 116, 118 can include spokes 116, 118. In some
embodiments, the wheels 116, 118 can be spokeless and can include solid tires which are
positioned outside of the chassis 102. The hub bolts 120 on which the wheels 116, 118 arc
mounted can be of a quick release type. The wheels 116, 118 can rotate relative to the hub lots
120 via a race and bearing assembly associated with the wheels 116, 118. The hub bolts 120 can
extend through the guséet plate 112, 114, the chassis 102 and the wheel 116, 118. By providing
wheels 116, 118 on scparate hub bolts 120 (rather than on a single wheel 'a‘xle), the ground

clearance of the expedition cart 100 can be raised substantially above the height of the axis of

rotation of the wheels 116, 118.

(0055] For example, in some cmbodiments, the wheels 116, 118 define a diameter of
approximatcly twenty-four inches and an axis of rotation at a height from the ground of
approximately twelve inches. However, the load carried on the loading deck defined by the
horizontal segments 104, 106 of the chassis 102 can be at a height of approximately nineteen
inches, providing the expedition cart 100 with additional ground clearance of approximately

seven inches as compared to a cart having a single central wheel axle. The expedition cart 100

11
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can thereby avoid .becoming caught on a greater number of ground obstacles, such as small
bushes, rocks, branches, and the like. It should be understood that the dimensions of the
expedition cart 100 discussed herein, including the width of the horizontal segments 104, 106
and the size of the wheels 116, 118, can be varied while still falling within the intended scope of
the invention. FFor example, 1n some embodiments, when the expedition cart 100 1s disassembled
and strapped to a backpack worn by a user, the twenty-four inch wheels 116, 118 can provide
sufficient clearance of the backpack, while being positioned adjacent to the back of the user.
Although the wheels 116, 118 can be dimensioned to be greater than twenty-four inches, a
greater height of the wheels 116, 118 can increase the height of the chassis 102, thereby resulting
In risk of less stability of the chassis 102. In such cmbodiments, stability of the chassis 102 can
be incrcased by, e.g., increasing the splay of the wheels 116, 118 relative to the chassis 102,

increasing the width between the wheels 116, 118, combinations thereof, and the like.

10056 The expedition cart 100 further includes a pair of shaft-arm or handle
sleeves 124, 126. The sleeves 124, 126 can be fabricated from, e.g., aluminum, carbon, titantum,
and the like. The sleeves 124, 126 can be mounted to the guéset plates 112, 114 by welding. For
example, the slecves 124, 126 can be‘welded to the gusset plates 112, 114 at an angle dcsigned to
maintain a level loading deck defined by the horizontal scgments 104, 106 while traveling on

level] ground.

10057 ] In some \em_bodiments, the sleeves 124, 126 can be pivotally positioned relative to the

gusset plates 112, 114 such that the angle of inclination of the sleeves 124, 126 relative to the

loading deck of the chassis 102 can be adjusted or customized based on user characteristics, e.g.,

height, the type of activity the expedition carl 100 is to be used for, and user preterences. For
~example, the sleeves 124, 126 can be flexibly connected to the gusset plates 112, 114 by center
pinning and can include a spring-loaded pin configured to be received in graduated holes formed
In the gusset plates 112, 114. In some embodiments, the gusset plates 112, 114 can include a
viewable protractor adjacent to the graduated holes to indicate to a user the difterent angles of

inclination relative to the loading deck. The sleeves 124, 126 can thercby be adjusted at the

point-of-sale based on user characteristics, user activities, or both, or can be adjusted in the hield

based on, for example, varying slopes of travel.

12
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|0058] The sleeves 124, 126 can be mounted substantially parallel relative to each other.
T'he cross-sectional configuration of the slecves 124, 126 can be, e.g., square, circular, and the
like, and can be conﬁgured and dimensioned to receive a respective shaft arm 128, 130, ¢.g.,
handle, therein. In some embodiments, the sleeves 124, 126 can define two open ends. In some
embodiments, the sleeves 124, 126 can define only one open end configured to receive a portion
of the shaft arm 128, 130 and the closed opposing end can assist in retaining the shaft

arm 128, 130 secured within the sleeve 124, 126.

[0059] As discussed above, the expedition cart 100 includes a pair of shaft arms 128, 130
which define a proximal end 132 and a distal end 134. The shaft arms 128, 130 can be
detachably secured to and can extend from the respective sleeves 124, 126. In particular, the
proximal end 132 of the shaft arms 128, 130 can be secured to the chassis 102 at the
sleeves 124, 126, and the distal end 134 of the shaft arms 128, 130 can be gripped by a user,
secured to a belt or harness of a user, or both. The shaft arms 128, 130 length can be calculated
to satisty load overhang, leg stride, waist height, combinations thereof, and the like. Although
illustrated as fixed in length, in some embodiments, the shaft arms 128, 130 can be, e.g.,
customized by user characteristics, customized by user activity, telcscoping to allow field
adjustments or customization based on varying topographic contours and user characteristics

(see, for example, FIG. 10).

10060] The shaft arms 128, 130 can be galvanically compatible, rustproofed, gasketed,
primed and/or painted and can be axially reliable. In some embodiments, the shaft arms 128,
130 can be circularn qross-section. In some embodiments, the shaft arms 128, 130 can detine a
square cross-section. The shaft arms 128, 130 can be fabricated from, ¢.g., aluminum, titanium,
carbon, steel, and the like. In some embodiments, the shaft arms 128, 130 can be filled with a
dampening material, e.g.. a core rod of acrylonitrile butadiene styrene (ABS) plastic, to absorb
and dampen impact stresses. In some embodiments, the shaft arms 128, 130 can include caps

136 on the bottom portion of the proximal end 132 to prevent intrusion of dirt and debris.

10061 In some embodiments, after being inserted into the sleeves 124, 126, the proximal
end 132 of the shaft arms 128, 130 can be releasably secured in the sleeves 124, 126 by

respecttve clevis pins 138. For example, the sleeves 124, 126 can include guide holes passing

13
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through the width of the sleeves 124, 126 and the shaft arms 128, 130 near the proximal end 132
can Include a complementary guide hole passing through the width of the shaft arms 128, 130.
The guide holes can be configured and dimensioned to receive a quick release wire lock clevis
pin 138. Thus, when the proximal ends 132 of the shaft arms 128, 130 are inserted into the
respective sleeves 124, 126, clevis pins 138 can be used to releasably lock the shaft
arms 128, 130 within the slceves 124, 126. In some embodiments, two clevis pins 138 can be

used for cach shaft arm 128, 130 to ensurce a rigid connection between the sleeves 124, 126 and

shaft arms 128, 130.

10062 ] In some cmbodiments, the distal end 134 of the shaft arms 128, 130 can include a
gripping structure thereon, e.g., a textured surface, a .foam cover, a rubber cover, and the like, to
provide an arca at which the uscr can grip the shaft arms 128, 130 for pulling the expedition
cart 100. With reference to FIG. 7, mn some embodiments, a portion of the distal end 134 of the
shaft arms 128, 130 can be flattened into a horizontal or vertical paddic 140. For example, a
portion of the shaft arms 128, 130 can be peened flat into the flattened paddle 140 configuration.
Each of the paddles; 140 can include a center boring 142 passing therethrough. The paddle 140
and the boring 142 can be configured and dimensioned to releasably interlock relative to a waist
belt or torso/shoulder harness worn by a user (see, for example, FIG. 9). As will be discussed in
greater detail below, the flattened paddle 140 can be positioned between two separated flanges
including complementary center bores and, for example, respective quick release wire lock clevis
pins can be used to secure the shaft arms 128, 130 relaiive to the belt or harness of a user. Thus,
rather than gripping and pulling the expedition cart 100, the expedition cart 100 can be secured

to the belt or harness of a user and the uscr can maintain frec hands for alternative purposes.

0063 ] The exemplary expedition cart 100 discussed herein can also be implemented for
pushing a load. In particular, with reterence to FiG. 8, each of the arm shafts 128, 130 can
include a cross bar bracket 144 secured thereon. 'The brackéts 144 can be secured to a top
surface of the arm shafts 128, 130, c.g., a surtace facing away from the ground. In some
embodiments, the brackets 144 can be secured to a bottom surface of the arm shafts 128, 130,
e.g‘., a surface facing the ground. The brackets 144 can be in the form of a spring clip. A first
end 146 of the brackets 144 facing away from the distal end 134 of the arm shafis 128, 130 can
be fixedly sccured (e.g., welded) to the arm shafts 128, 130 and an opposing second end 148
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facing the user can be configured to lift up to create an opening 150. In some embodiments, the
first end 146 can include a hinge at which the bracket 144 cén pivot. In some embodiments, the
first end 146 can be substantially continuous and the spring force within the bracket 144 can
allow flexing of the bracket 144. As an example, the second end 148 of each bracket 144 can be
lifted to create an opening 150 for passage ot an elongated structure 152, e.g., a walking stick, a
cross bar, and the like. Upon insertion of the elongated structure 152 under the bracket 144, the
bracket 144 can spring back to an unopened positioned and can retain the elongated structure 152
within a substantially complementary region 154 formed between the shaft arms 128, 150 and

the bracket 144. A push bar can thercby be formed for pushing the expedition cart 100.

10064 ] In somec embodiments, the elongated structure 152 can also be uscd to pull the
expedition cart 100. In particular, the spring force within the brackets 144 can be sufficiently
high to maintain the elongated structure 152 within the region 154 during pulling of the
cxpedition cart 100. In some embodiments, a locking mechanism can be implemented {or

relcasably locking the elongated structure 152 within the region 154.

10065 ] As discussed above, and with reference to FIG. 9, an exemplary harness 200, ¢.g., a
belt, is provided for releasably interlocking with the expedition cart 100. Although illustrated as
worn around the waist of a person, 1t should be understood that alternative configurations of
harnesses can be used -with the interlocking mechanisms discussed herein. In particular, the
harness 200 includes two interlocking mechanisms 202 horizontally spaced relative to each
other. Each of the interlocking mechanisms 202 includes é pair of spaccd flanges 204 with a

hole passing thercthrough. The interlocking mechanisms 202 further include a clevis pin 206,

e.g., a wire lock clevis pin 206, configured and dimensioned to pass through the holes of the
flanges 204 and releasably interlock relative to the flanges 204. A user can thereby insert the
respective flattened paddle 140 portions of the shaft arms 128, 130 1n the space formed between
the flanges 204 and the clevis pins 206 can be passed through the holes in the tlanges 204 and
the boring 142 of the flattened paddles 140 to interlock the shaft arms 128, 130 relative to the
harness 200. Thus, rather than pulling the expedition cart 100 by gripping the shaft arms 128,

130, the user can pull the expedition cart 100 with the harness 200 while maintaining their hands

free for alternative purposes.
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10066 With reference to FIG. 10, an alternative expedition cart 300 is provided. In
particular, the expedition cart 300 can be substantially similar in structure and function to the
expedition cart 100 discussed above, except for the distinctions noted herein. Therefore, similar

structures are marked with similar reference numbers.

10067] The expedition cart 300 includes telescoping shaft arms 302, 304. In particular, each
shaft arm 302, 304 includes a first shaft arm 306 and a second shaft arm 308, e.g., first and
second tubular members, which translate relative to each other. For example, the second shaft
arm 308 can translate within the first shaft arm 306 to allow the length of the shaft arms 302, 304
to be adjusted or customized based on, e.g., user characteristics, user activities, user preferences,

and the like.

[0068] One or more clevis pins 310, e.g., wire lock clevis pins, can be implemented for
defachably interlocking the first and second shaft arms 306, 308 relative to each other. For
example, the first shaft arm 306 can include a hole pzissing therethrough configured and
dimensioned to receive the clevis pin 310 therethrough. Similarly, the second shaft arm 5308 can
include a plurality of spaced holes 311 along the length of the second shaft arm 308 for
alignment with the hole of the first shaft arm 306 and receipt of the clevis pin 310. Thus, the
first shaft arms 306.can be inserted into and interlocked relative to the sleeves 124, 126, and the
length of the shaft armé 302, 304 can be adjusted for user preferences by translating the second
shaft arm 308 within the first shaft arm 306. In some embodiments, the first shaft arm 306, the
second shaft arm 308, or both, can be filled with a dampening material 312, 314, e.g., a core rod

of ABS plastic or a similar material, to absorb and dampen impact stresses.

10069] With reference to FIG. 11, an alternative expedition cart 400 1s provided. In
particular, the expedition cart 400 can be substantially similar in structure and function to the
expedition carts 100, 300 discussed above, except for the distinctions noted herein. Therefore,

similar structures are marked with similar reference numbers.

[0070] The expedition cart 400 includes a chassis 402 including substantially linear
horizontal segments 404, 406. Thus, rather than defining a bend or curve in the horizontal
segments 104, 106, the horizontal segments 404, 406 extend linearly between the side

segments 108, 110. In.addition, the gusset plates 408, 410 of the expedition cart 400 can be
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substantially trapezoidal in configuration. The trapezoidal configuration allows contact points on
both sides of the gusset plates 408, 410 against the side segments 108, 110 and provides
sufficient surface area for mounting the sleeves 124, 126. However, the trapezoidal

configuration reduces the amount of material for fabrication, thereby reducing the weight of the

expedition cart 400.

{0071] With reference to FIG. 12, in some embodiments, the sleeves 124, 126 can be fixedly
bolted to the gusset plates 408, 410 based on an angle of the sleeves 124, 126 relative to the
loading deck determined during fabrication. For example, the sleeves 124, 126 can be bolted to
the gusset plates 408, 410 with two bolts 409 (e.g., recessed bolts). The shaft arms 302, 304
thercfore extend from the chassis 402 at a fixed angle. If an adjustment ol the orientation of the
chassis 402 1s desired, the telescoping shaft arms 302, 304 can be implemented to regulate the

length of the shaft arms 302, 304 which, in turn, affect the orientation of the chassis 402.

10072] With reference to IFIG. 13, in some embodiments, the sleeves 124, 126 can be
pivotally secured to the gusset plates 408, 410. In particular, the sleeves 124, 126 can be
mounted such that an angle of the sleceves 124, 126 relative to the loading deck can be adjusted
or customized by the user to vary the angle at which the shaft arms 302, 304 extend from the
chassis 402. For example, the sleeves 124, 126 can include respective pivot points 416, e.g., a
recessed axle, rotatably connecting the sleeves 124, 126 to the gusset plates 408, 410. The
sleeves 124, 126 can rotate about the pivot points 416 to adjust the angle of inclination of the
sleeves 124, 126. Adjustment of the angle of inclination of the sleeves 124, 126 can ensure that

the loading deck of the chassis 402 is positioned substantially level to the ground (e.g., to

horizontal) during transport on level ground. In particular, based on the angle adjustment, the

chassis 402 can be positioned substantially parallel to the grbund at all slopes.

10073] Each of the sleeves 124, 126 can include a spring-loaded pin 418, e.g., a 1ocking
mechanism, protruding therefrom at a position spaced from the pivot point 416. The spring-

loaded pin 418 can be configured and dimensioned to snap into a complementary hole 420
formed 1in the gusset plates 408, 410. In particular, the gusset plates 408, 410 can includc a
plurality of holes 420 radially spaced to allow the sleeves 124, 126 to be interlocked at a variety

ol angles of inclination. In some embodiments, the angle of inclination of the sleeves 124, 126
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can be varied within a range of, c.g., approximately fiftcen degrecs, cighteen degrces; twenty
degrees, and the like. To release and rotate the sleeves 124, 126, the spring-loaded pin 4]8 can
be depressed by a user. In some embodiments, the gusset plates 408, 410 can include markings
or angles adjacent to the respective holes 420 to indicate to a user the angle of the
sleeve 124, 126 relative to the loading deck of the chassis 402. Although illustrated as spring-
loaded pins 418, it should be understood that alternative interlocking mechanisms, e.g., a

ratcheting mechanism, can be used to releasably securc the sleeves 124, 126 relative to the gussct

plates 408, 410.

10074 ] With reference to FIG. 14, in some embodiments, the side segments 108, 110 of the
chassis 402 can be angled or splaycd relative to the horizontal segments 104, 106. In particular,
the side segments 108, 110 can be angled outward at approximately five degrees such that the

side segments 108, 110 are positioned further apart relative to each other at the nadir than at the

connecting portions at the horizontal segments 104, 106. The wheels 116, 118 can thereby be

mounted to the side segments 108, 110 in an angled or splayed manner to provide greater

stability to the expedition cart 400.

10075] With reference to FIG. 15, in some embodiments, the side segments 108, 110 of the
chassis 402 can be substantially perpendicular relative to the horizontal segments 104, 106. In
particular, the side segments 108, 110 can be substantially parallel relative to each other. The

wheels 116, 118 can thereby be mounted to the side segments 108, 110 and relative to each other

In a paralle]l manner.

[0076] As noted above, the hub bolt 120 provides mounting of thc wheels 116, 118 to the
chassis 102 and a race and bearing assembly of the respective wheels 116, 118 allows the wheels
116, 118 to rotate relative to the hub bolt 120. The hub bolt 120 can pass through the respective
portions of the chassis 102 and the respective gusset plate 112, 114 for mounting of the wheels
116, 118 to the chassis 102. In such embodiments, a bore passes through the wheels 116, 118,
the chassis 102 and the.gusset plates 112, 114 for passage of the hub bolt 120 therethrough. As
the expedition cart 100, 400 passes over terrain, stress on the hub bolt 120 results in stresses

imparted on the bore in the chassis 102 and the gusset plafes 112, 114, which can deform the

bore over time.
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10077] In some embodiments, the expedition cart 100, 400 can include a hub secured relative
to the chassis 102 to provide additional support to stress imparted on the hub bolt 120. In
particular, the hub provides structural support to the hub bolt 120, thercby preventing the bore
formed in the chassis 102 and the gusset plates 112, 114 from warping over time. FIGS. 16 and
17 show front and top views of an exemplary hub 500 according to the present disclosure. The
hub 500 generally includes a two part design including a first half 502 and a second half 504. As
will be discussed in greater detail below, the first and second halves 502, 504 are configured and

dimensioned to fit around a vallev portion 421 of the chassis 102, 402 (sec, e.g., FIGS. 12 and

13).

[0078] The first and second halves 502, 504 can be substantially symmetrical and fit together
to form the hub 500. The first and second halves 502, 504 each include an outer edge 506
defining a convex surface and an inner edge 508 defining a concave surface. The radius of
curvature of the outer edge 506 can be dimensioned smaller than the radius of curvature of the
inner cdge 508. Thus, the hub 500 can define a substantialiy U-shaped configuration. In some
embodiments, the hub 500 can define a square or rectangular configuration. The outer and 1nner

edges 506, 508 are joined by substantially flat side edges 510, 512.

[0079] Fach of the first and second halves 502, 504 includes a curved, semicircular passage
514, 516 formed therein and passing therethrough. In particular, the semicircular passages 514,
516 are configured such that when the first and second halves 502, 504 are positioned adjacent to
cach other, the semicircular passages 514, 516 form a substantially curved, circular passage 518

passing through the hub 500 between the side edges 510, 512. Initially, the passage 518 extends

in a direction perpendicular to the respective side edge 510, 512, and curves towards a middle
portion of the hub 500 to define a substantially U-shaped .or arced configuration. Thus, the
openings leading to the passage 518 at each of the side edges 510, 512 extend at an angle 520
(e.g,, between approximately 20 degrces and approximately 50 degrees) relative to horizontal

522. It should be understood that the curvature and size of the passage 518 can be
complementary to the curvature and configuration of the valley portion 421 of the chassis 102,
402 such that the opposing halves 502, 504 can be positioned around and secured to the valley
portion 421 with minimal clearance between the chassis 102, 402 and the inner surface of the

passage 518 (e.g., the passage 518 receives the valley portion 421 of the chassis 102, 402).
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(00801 The hub 500 includes a central bore 524 extending perpendicular to the extension of
the passage 518. In pa.r‘ticular, the central bore 524 extends through the first and second halves
502, 504 and through the passage 518. The central bore 524 can be configured and dimensioned
to receive therethrough the hub bolt 120 (or a similar fixation element). The hub 500 includes
three or more fixation bores 526 formed therein and extending through the first and second
halves 502, 504. Rather than extending through the passage 518, the fixation bores 526 can
cxtend 1n a direction perpendicular to the passage 518 and be disposed above and/or below the
passage 518. In some 'embodimcnts, one fixation bore 526 can be disposed above the passage
518 and aligned with the central bore 524, and two f{ixation bores 526, 526 can be disposcd'
below the passage 518 and radially offset from the ccn.trai bore 524. In some¢ embodiments,
rather than extending through the hub 500, the fixation bores 526 can extend a partial distance of

the width of the hub 500 and can be tapped to receive a fixation element.

|0081] The hub 500 can be used with a chassis 102, 402 that defines a single-picece
construction (e.g., the chassis defines a continuously formed frame that extends between the
wheels 116, 118 and further defines a continuous valley portion 421). In particular, during
assembly, the first and second halves 502, 504 can be positioned around the chassis 102, 402
(e.g., wrapped or mated around the valley portion 421) such that the valley portion 421 1s
recerved within the passage 518. The preformed curvature of the passage 518 allows {or a bore
of the chassis 102, 402 to align with the central bore 524 when the first and second halves 502,
204 are disposed around the chassis 102, 402.

(0082] Fixation elements 528 (e.g., bolts) can be passed through the fixation bores 526 to
secure the first and second halves 502, 504 relative to each other. In some embodiments, the
fixation elements 528 can be used to detachably secure the hub 500 to the respective gusset plate
112, 114. The hub bolt 120 can be passed through the respective wheel 116, 118, the central
bore 524, the bore of the chassis 102, 402, and a bore in the respective gusset plate 112, 114 to
secure the wheel 116, 118 to the hub 500, chassis 102, 402, and gusset plate 112, 114. In some
embodiments, spaccrs can be disposed between the chassis 102, 402 and the gusset plate 112,
114. Thus, rather than the bores in the chassis 102, 402 and‘thc gusset plate 112, 114 supporting
the stresses on the wheels 116, 118 during rotation, the hub 500 provides structural support and

stability to the hub bolt 120. In particular, the hub 500 distributes the load from the hub bolt 120
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to the entire curved mating surface along the passage 518 to prevent warping of the bores in the

chassis 102, 402 and gusset plates 112, 114. Therefore, the hub 500 distributes the load from
point contact stresses at the hub bolt 120 to surface contact stress along the surfaces of the

passage 518 that mate with the chassis 102, 402.

0083 ] In some embodiments, rather than including a chassis 102, 402 having a single-picce
construction, a two-piecc construction can be used to allow for more compact storage of the
expedition cart 100, 400 in the collapsed configuration. For example, the chassis 102, 402 can
be formed by two halves 423, 425 separated at the valley portion 421 (see, e.g., FIGS. 12 and
13). Thus, rather than including a continuous valley portion 421, the two halves 423, 425 can be

separated from cach other and define endpoints of each of the halves 423,425.

10084 ] FIGS. 18 and 19 show front and top views of an exemplary hub 550 configured and
dimensioned to be used with a chassis 102, 402 having a two-piece construction (or a multi-picce
construction). The structure and function of the hub 550 can be substantially similar to that of
the hub 500, except for the distinctions noted herein. Therefore, like reference numbers are used
to represent like structures. The hub 550 can be in the form of a single part design. In particular,
rather than including two halves that fit over the valley portion 421 of the chassis 102, 402, the
hub 550 can be configured and dimensioned as a single component that receives the end portions

of each of the chassis halves 423, 425.

0085] Rather than including two halves with a passage 518 formed by two semicircular
passages 514, 516, the hub 550 includes a solid body structure with two passages 552, 554
extending into the hub 550 on opposing sides of the hub 550. In particular, the first passage 552
extends substantially perpendicularly to the side wall 510 in the direction of a central bore 524,
thercby being at an angle 520 (e.g., between approximately 20 degrees and approximately S0
degrees) relative to horizontal 522. The second passage 554 extends substantially
perpendicularly to the 6pposing side wall 512 1n the direction of the central bore 524, thereby
being at an angle 520 relative to horizontal 522, The first and second passages 552, 554 do not
connect within the body of the hub 550 and instead remain separated. The hub 550 defines a

substantially symmetrical structure along a central vertical axis passing through the central bore
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524. The central bore 524 extends through the hub 550 without passing through the first and

second passages 552, 554.

10086] Although not shown, in some embodiments, the hub 550 can include fastening bores
526 and fasteners 528 for mounting the hub 550 to the respective gusset plate 112, 114. In some
embodiments, the¢ hub 550 can include bores extending perpendicularly through the first and
second passages 552, 554 configured to receive fasteners to secure the first and second halves
423, 425 of the chassis 102, 402 relative to the hub 550. Thus, rather than the openings in the
chassis 102, 402 and the gusset plate 112, 114 supporting the weight and stress on the wheels
116, 118 during rotation, the hub 350 provides structural support and stability to the hub bolt
120. In particular, the hub 550 distributes the load from the hub bolt 120 to prevent warping of
the openings i the cﬁassis 102, 402 and gusset plates 112, 114. Therefore, the hub 550
distributes the load from point contact stresses at the hub bolt 120 to surface contact stress along

the surfaces of the passages 552, 554 that mate with the endpoints of the chassis halves 423, 425.

10087] As shown in FIGS. 1 and 11, in some embodiments, the gusset plates 112, 114 can
define substantially planar structures conﬁgured to be mounted to the chassis 102, 402 with
fasteners 139 (e.g.. bolts) at two or more points. In such embodiments, although the gusset
plates 112, 114 distribute the forces imparted on the chassis 102, 402 to reduce the overall point

forces on the chassis 102, 402, the forces may remain focused on the contact points at which the

fasteners 139 pass through the gusset plates 112, 114.

10088] FIGS. 20 and 21 show perspective views of exemplary gusset plates 600, 650 that are
configured and dimensioned to distribute forces imparted on the chassis 102, 402 during use of
the expedition cart 100, 400. The gusset plates 600, 650 can be substantially similar in structure
and function, except for the distinctions noted herein. It should be understood that the sleeves
124, 126 and/or shaft arms 128, 130 can be mounted to the gusset plates 600, 650 in a
substantially similar manner to that described above. Therefore, like reference numbers are used
for like structures. The gusset plate 600, 650 includes a central body portion 602 that dcfines a
substantially planar configuration (e.g., a flat, plate defining a thin configuration having a

thickness substantially smaller in dimension that the width and height of the platc). In some

embodiments, the central body portion 602 includes a top edge 604 (e.g., an outer edge) that
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defines a convex curvature, and a bottom edge 606 (e.g., an inner edge) that defines a concave

curvature. Thus, the central body portion 602 can define a substantially U-shaped configuration.
The curvature of the central body portion 602 provides a minimum fender between the load and
the wheels 116, 118, provides openings for securing the load to the chassis 102, and provides

openings for lifting the expedition cart 100 (e.g., handholds).

100891 The concave curvaturc of the bottom edge 606 forms a cutout 608 defined by the
bottom edge 606. In some embodiments, as shown in FIG. 20, the cutout 608 can be
dimensioned such that a central distance 610 between the top and bottom edges 604, 606 1s
dimensioned greater than a side edge distance 612 between the top and bottom edges 604, 606
(e.g., the radius of curvature of the bottom cdge 606 1s greater than the radius of curvature of the
top edge 604). In some embodiments, as shown in FIG. 21, the cutout 608 can be dimensioned
such that the central distance 610 between the top and bottom edges 604, 606 is dimensioned
smaller than the side edge distance 612 between the top and bottom edges 604, 606 (e.g., the
radius of curvature of the bottom edge 606 is smaller than the radius of curvature of the top edge
604). In some embodiments, the dimensions of the distances 610, 612 can be selected based on a
reduction 1in material to be used for fabrication of the gussct plate 600, 650. For example, the
gusset plate 650 is formed from substantially less matcrial than the gusset plate 600, allowing for

a reduction in overall weight of the gusset plate 650 and the expedition cart 100, 400.

10090] The central body portion 602 includes side edges 614, 616 that connect the top and
bottom edges 604, 606. Each of the side edges 614, 616 includes a curved fastening edge 618,

620 cither formed as an extension of the central body portion 602 or secured to the respective

side edges 614, 616. The curved fastening edges 618, 620 cxtend the length of the side edges
614, 616 (e.g., the side edge distance 612) and curve in a direction substantially perpendicular to
a plane defined by the central body portion 602. Thus, the planar endpoint 622, 624 of each of
the curved fastening edges 618, 620 extends in a direction perpendicular to the extenston of the
central body portion 602. In addition, due to the curvature of the central body portion 602, the
curved fastening edges 618, 620 extend at an angle 634 (e.g., between approximately 70 degrees
and approximately 100 degrees, e.g., approximately 90 degrees, or the like) relative to each
other. The angle 634 can be substantially complementary to the angled configuration defined by

the V-shaped or L-shaped side segments 108, 110 of the chassis 102. Each curved fastening
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edge 618, 620 includes a curved inner mating surface 626, 628 configured and dimensioned

complementary to the chassis 102, 402 (e.g., the rounded surface of the chassis 102, 402). Each

curved fastening edge 618, 620 includes an outer surface 630, 632 that defines a rounded edge.

10091} FIG. 22 shows a perspective view of an assembly including the chassis 102, the hub
500, and the gusset plate 650. It should be understood that the assembly could include a variety
of hub and/or gusset plate configurations, such as hub 550 and/or the gusset plate 600. As
discussed above, the first and second halves 502, 504 of the hub 500 are disposed or mated
around the valley portion 421 of the chassis 102, and the fasteners 528 are used to secure the hub
500 around the Val\ley portion 421 of the chassis 102. The gusset plate 650 can bc assembled
relative to the chassis 102 by mating the curved fastening edges 618, 620 against the respective
portions of the chassis 102 and positioning the ends of the curved fastening edges 618, 620
against the side edges 510, 512 of the first and second halves 502, 504 ot the hub 500. In some
embodiments, mating the curved fastening edges 618, 620 against the chassis 102 can be in the
form of, e.g., positioning the curved fastening edges 618, 620 against the chassis 102, wrapping
the curved fastening edges 618, 620 at least partially around the respective portions of the chassis
102, snapping thc curved fastening edges 618, 620 at least partially around the respective

portions of the chassis 102, or the like.

10092] Mating of the curved fastening edges 618, 620 against the respective portions of the
chassis 102 positions the curved inner mating surfaces 626, 628 against the chassis 102 such that
continuous contact between the chassis 102 and the inner mating surfaces 626, 628 1s formed.

Such contact ensures that force applied on the chassis 102 is distributed to the gusset plate 650

aldng the inner mating surfaces 626, 628 (e.g., contact surface stress distribution versus pomt
contact stress). In some embodiments, fasteners (e.g., bolts) can be used to secure the gusset
plate 650 to the chassis 102. In some embodiments, due to the curvature of the curved fastening
edges 618, 620, the gusset plate 650 can be maintained in the mating position relative to the

chassis 102 without the use of fasteners. Due to the curvature of the curved fastening edges 618,
620 around at least a portion of the respective extensions of the chassis 102, the curved fastening
edges 618, 620 reduce br prevent flexing of the chassis 102 sides away from each other when a
load is applied on the chassis 102. Thus, the gusset plate 650 provides overall structural support

to the chassis 102 during use of the expedition cart 100.
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10093 ] In some embodiments, the gusset plate 650 (or any of the gusset plates discussed

herein) can include one or more openings 652, 654, 656 formed therein that can function as
handholds and/or lashing points. For example, the opening 652 can define an elongated structure
(e.g., approximately four inches or greater) including a linear bottom edge 658 and a rounded top

edge 660. The configuration of the opening 652 provides a handhold for handling the expedition

linear bottom edge 658 and the rounded top edge 660 can be, rounded, angled, or the like.

10094] The openings 654, 656 can function as lashing points. For example, straps can be
passed through the openings 654, 636 for securing a load on the chassis 102. In some
embodiments, the orientation of the openings 654, 656 can be symmctrical on cither side of the
opening 652. In some embodiments, the orientation of the openings 654, 656 éan be
asymmeitrical relative to the opening 652 (e.g., at different angles) so as not to interfere with the
sleeve (not shown) for the shaft arm mounted on the gusset plate 650. In the asymmetrical
configuration, it should be understood that the gusset plates 650 on opposing sides of the chassis

102 have mirror imagcs of the openings 654, 656 due to the differing orientation of the sleeves

and shaft arms.

[0095] The expedition carts discussed herein can substantially reduce the amount of load
supported by a user. In particular, the expedition carts reduce the amount of pull force to the

horizontal component of the weight of the load, plus the friction component due to the wheels.

As an example, the expedition cart can be expected to pull an approximately 100 lb load over
most surfaces with less than approximately 20 lbs of pull force. The substantial reduction n

support allows the user to travel through a variety of terrains while simultaneously transporting a

large amount of supplies.

[0096] The expedition carts discussed herein can be fabricated from lightweight, yet rigid,

materials, thereby resulting in expedition carts which are extremely light and transportable. If a
user encounters severely sloped ascents and descents, is required to carry the expedition cart
across a river or over muddy conditions, or desires to transport the expedition cart when 1t is not
in use, the expedition cart can be efficiently disassembled for transport within a short time

period. For example, the shaft arms can be separated from the respective sleeves by removing
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the clevis pins and the shaft arms can be pulled out of the sleeves. If telescoping shaft arms are
implemented, the shaft arms can be collapsed into a configuration of minimum length. The
remaining assembly of the expedition cart can be carried by hand or mounted/strapped to a pack
for transport. As discussed above, the wheels can be dimensioned such that when the expedition
cart is strapped to a pack, there is sufficient clearance for the pack and the wheels are positioned
adjacent to the back of a user. In particular, the implementation of separate hub bolts (rather
thén a single axle) allows the wheels to fit around the sides of the pack 1n a more compact and

comfortable carrying position.

10097] While exemplary embodiments have been described herein, it is expressly noted that
these embodiments should not be construed as limiting, but rather that additions and
modifications to what is expressly described herein also are included within the scope of the
invention. Moreo?er, ‘it 1s to be understood that the featurcs of the various embodiments
described herein are not mutually exclusive and can exist in various combinations and

permutations, even if such combinations or permutations are not made express herein, without

departing from the spirit and scope of the invention.
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CLAIMS:

l. An expedition cart, comprising:
a chassis configured and dimensioned to support a load, and
a first gusset plate and a second gusset plate attached to the chassis,
wherein each of the first and second gusset plates includes a central body portion and
curved fastening edges on either side of the central body portion, the curved fastening

edges being configured and dimensioned to mate against at least a portion of the chassis.

2. The expedition cart according to claim 1, wherein the central body portion defines a

planar configuration.

3. The expedition cart according to claim 1, wherein the curved fastening edges extend

perpendicularly relative to a plane defined by the central body portion.

4. The expedition cart according to claim 1, wherein the curved fastening edges include

curved mnner mating surfaces configured complementary to the chassis.

5.  The expedition cart according to claim 1, wherein the curved fastening edges are
configured and dimensioned to snap around at least a portion of the chassis, and wherein

snapping around at [cast a portion of the chassis distributes forces imparted on the chassis

to the first and second gusset plates.

6. The expedition cart according to claim 1, comprising a hub secured to a valley portion of

the chassis. |

7. The expedition cart according to claim 6, wherein the hub defines a two part design
including a first half and a second hali contigured to be positioned around respective

sides of the valley portion of the chassis.

8. The expedition cart according to claim 7, wherein the first and second halves of the hub
include a semicircular passage extending between side edges of the first and second

halves, the semicircular passage being configured and dimensioned to receive respective

halves of the valley portion of the chassis.
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9. The expedition cart according to claim 8, comprising a central bore extending
perpendicularly relative to the semicircular passage, and extending through the

semicircular passage of the first and second halves.

10. The expedition cart according to claim 6, wherein the hub defines a single part

design including a body with two separate passages at opposing sides of the body.

1. The expedition cart according to claim 10, wherein the two separate passages are
configured and dimensioned to receive endpoints of respective first and second halves

of the chassis.

12. The expedition cart according to claim 6, comprising a central bore extending
perpendicularly relative to the two separate passages without extending through the

two separate passages.

28

CA 2938328 2018-04-16



CA 02938328 2016-08-05

1/16

FIG. 1



CA 02938328 2016-08-05

2/16

140 140
,, 134
142~ ( V4

S
' 142

. ﬁ’k-..s‘:: ‘1*\_//‘ 144
144 /{ h

s’
it
-L o

FIG. 2



CA 02938328 2016-08-05

3/16




CA 02938328 2016-08-05




CA 02938328 2016-08-05

5/16

FIG. 5



CA 02938328 2016-08-05

6/16




CA 02938328 2016-08-05

7116

128/130 ~

128/130




CA 02938328 2016-08-05

8/16

06

2

FIG. S



CA 02938328 2016-08-05

9/16

FIG. 10



CA 02938328 2016-08-05

FIG. 11



CA 02938328 2016-08-05

11/16
402

124/126 '/
408/410 -

409

408/410

~ .
da, ‘“E .
- "'\..
o, - :
~, g
-~ A
- . ~,
o
™ ~
- £
~ ~ .
o ~
Ay -
~ ~
. -
e ~
e
- \\ -
X ~ -
h \".\ ‘)’\.'.
- » s R -
. ™ : . 41
. | ~ “~ . . 2
. ~
O . @)
“a “
"»\. *
~ £
=

. p

\ .« . :

™ £

g
-«
Vo
- \

YTy v v A A A AT R R A Y R T R R R e e e e e

-------



CA 02938328 2016-08-05

Al d . 3 4

‘ — 4y, L iy AAARARALE SRR R R A0ANAR Al AABAAAAAAAAAAAML AL A ddddddad s ada anas .

O ——, A A, L e 2a e CC L
L e R R A s Ta et R R R R R T U CUTN

CASEATAARALAA A AR A by ...,,“\‘..“.“.‘,._.\
ottt tdad "
e *

iy mEmansaaas sl T I I TR VIS TR VR R P P SR OVPPPPRRPEPPOPPPPPP PP IR P ASMSASASESSAI LI ARAL 000020
; VULV
‘ St
: Pood
™
1 bbb Aiddl Aa i ad +
L]
4
PR 4 +
‘E T T T T T T P ™y K4
L 3
' 3
h - p
- .
- s b
AAAAL A LS - ™ -
T e :
- - ettt e e e A S o
- O 3
- .
- -
- .
- - b
1 O 3
i §
» t
“ b
*r r
~
4
3.'
.
o
- 2
p -
A L
)
' 3
- 1
$ Y E
r
b N b
. b '
4 [ 2
- “-r
E N
»
s r
- - %
RS
S
~
<
; E
d i i}
14
- r
r )
1 '
~
b N
-
i @
i 3
S
S
}
b4
r
4 ~
4 3
4
r
z r
r
N 4
« : :
-
3 M 4
r
i ¢
4 S
4 T
. r
O % |
i 4
3
-
-
b
| ] o
¥
7 F
Q i‘
: 1 < l
4 1t
“ > o
“ p
1 !
-
B J
b
~
L
‘ ohbidbiadotobbidobdodds anan L Ty N I
Yy - N E s 2 A m s e—————y + FUVCTVPPPTOVPPPIPPPPPPPIVIPIOM g
{ )
4
e aaae s a s a s e e S S U PENN T PO + 4 1
ASdimAl PPV -
Tpaepteteta g +
3 R - . e
“ . —— -
\ seesgegecnny Py
R R e et b e e e S - N
1
-
Iwet i A el b Al A A
Andakd " ——
L — I z A
weew Trr Ty romTYy + P g halt gy
A A OV AW W R W r S S AV Y VMY _—
~ e T T T T (SO PP PP P L RF XX
PITTTT7TUTUTUY A aaas AALAMAASASAA RS 3 PPOTPPPUPIR b
F Ly Ll T } ¥ T ¢ v:“‘v:vv__v rewt radd -Al-A‘:Al-A 4 2
r saab oo J
-
Fpp—
K
4 o ey
44 oo qua'lAP
. 4 +e — - N AT
t ——y
- b 'FM._.;.\'M"‘W" '
o » . st Y -
> : ey & CAATTN A
sadeih bt e ) oo add i AN
- L L Aams AL
AT AT L
) o b VALT T )
K ) p—y—_ = 3
Y M!‘f'i = “ - d - W P
QRN ] . - AA A -
Cl s i - WA aa AR A o 9
S AT g EEE
PR TVl Lo - L
A e e a -
A ANEAS,

v A SV———

[P
[— Y
. PR S Sl 200 v . '
R L o ot . e Spanees % [
h % \ by ~ ;
R . g v i
e AT AR NI b il
AL rvrnn ader - v R
——— Y
et b P =T
! . - o
. v

:
. Kasgroars
—
.
28 SV v
_LanarhibhiT -
"‘Wl ¥
_Ai.

1
' k JUUURppO—
o i E ‘_
. b
A

306
410
1

.
126

t't.q\" .
i SR
il LU TP,

Y —

FIG. 15




CA 02938328 2016-08-05

13/16

/,/y,’:}»' 51 8
TN 510

. o
- , ‘
N 4
RN
.+
-~ '
-~
. AN
- \
”~”
>
~ "
—— TR (UVTV b pl— A AN P ANV VAT TN  mm aams . e vy Cadle - g
-~
-

- S,

Neaaann s
AN Nasaqans
vv e isies
“ * e e N S LT L ' RN SRR ANRE ...
. R N P I T A N N A et eerararrars A BB ARSI B8 4.5 1 por it v 5w 0 e e
FOwo \\ -
v

A
5
-
~
- 1“._,”“%,\?(,“._-3»_-,%_—_—'—-#—-wl-mvuhul.- ra eI,
4
£ o
ORIy .y — , PR > - rven's
s
)
.
L »
>
>




CA 02938328 2016-08-05

14/16

-~
a
+
e +
4
4 3
3 I
1 3
b
3
4
\ | i
| 5 5 2




CA 02938328 2016-08-05

15/16

62
/-650
602
Y A
\K:”610 J 618

=
N 606 /
- 616 608

620 ; \6 0 /

624 T 634  /

A'*"N..
\"'u /
+ /
~ . /
~ :!
'S ’
-~ s
632 RN :
~ /
-



CA 02938328 2016-08-05

16/16

102

510—

502 — d
028

500-







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - abstract drawing

