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FENDER FOR A WHEELED VEHICLE

CROSS-REFERENCE

[0001] The present application claims priority to United States Patent Application No.
62/286,236 filed on January 22, 2016, the entirety of which is incorporated herein by reference.

TECHNICAL FIELD

[0002] The present technology relates to a wheeled vehicle provided with fenders and

fenders for a wheeled vehicle.
BACKGROUND

[0003] Fenders are often used on vehicles having wheels outside the vehicle body, such
as three-wheeled vehicles and motorcycles, to help prevent or reduce the amount of water and
debris projected rearward by a rotating wheel. However, one of the disadvantages of fenders is
that the fenders are in contact with the incoming air when the vehicle is in movement and the

fenders may act as “air scoops”, thus creating drag.

[0004] Additionally, such vehicles having wheels outside the vehicle body are prone to
aerodynamic drag due to air circulation through the open wheels, especially three-wheeled

vehicles where the left and right side wheels may experience an additional cross-flow.

[0005] There is therefore a need for a fender with aerodynamic properties for reducing

drag for vehicles with wheels outside the vehicle body.

SUMMARY

[0006] It is an object of the present to ameliorate at least some of the inconveniences

present in the prior art.

[0007] According to an aspect of the present technology, there is provided a vehicle
comprising a frame, a vehicle body connected to the frame, a motor connected to the frame, a left

suspension connected to a left side of the frame, a right suspension connected to a right side of
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the frame, a left wheel operatively connected to the left suspension, a right wheel operatively
connected to the right suspension, each wheel having a rim and a tire mounted on the rim, the left
wheel rotating about a left axis of rotation, the right wheel rotating about a right axis of rotation,
both wheels being outside the vehicle body, a left fender disposed at least in part laterally
between the vehicle body and the left wheel and a right fender disposed at least in part laterally
between the vehicle body and the right wheel, each fender comprising an arcuate outer wall
adapted for extending over at least a portion of an upper part of the tire of its corresponding
wheel, and a side wall having an outer portion extending from an edge of the outer wall, the
outer portion extending radially inward of the outer wall, the outer portion covering at least a
portion of a sidewall of the tire on a vehicle facing side of its corresponding wheel, and an inner
portion extending from the outer portion, the inner portion extending radially inward of the outer
portion, the inner portion covering at least a portion of the rim of its corresponding wheel on the

vehicle facing side.

[0008] In some implementations of the present technology, the inner portion covers a
majority of a fender-side portion of the rim of its corresponding wheel on the vehicle facing side,
the fender-side portion of the rim being defined between a spindle of the corresponding wheel

and the outer portion of the side wall.

[0009] In some implementations of the present technology, the inner portion covers a

majority of the rim of its corresponding wheel on the vehicle facing side.

[0010] In some implementations of the present technology, the inner portion of the side
wall of the left fender extends below the left axis of rotation and the inner portion of the side

wall of the right fender extends below the right axis of rotation.

[0011] In some implementations of the present technology, for each fender, the inner

portion of the side wall is substantially circular.

[0012] In some implementations of the present technology, for each fender, the outer

wall covers at least a portion of a rear part of its corresponding tire.
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[0013] In some implementations of the present technology, for each fender, the outer and
side walls are integral.
[0014] In some implementations of the present technology, each fender further comprises

a splitter plate extending rearward from the outer wall, the splitter plate being generally vertical.

[0015] In some implementations of the present technology, each fender further comprises

a lower plate extending rearward from the outer wall, the lower plate being generally horizontal.

[0016] In some implementations of the present technology, the lower plate of the left
fender further extends laterally rightward from the outer wall of the left fender; and the lower

plate of the right fender further extends laterally leftward from the outer wall of the right fender.

[0017] In some implementations of the present technology, the vehicle further comprises
a left footrest disposed on a left side of the vehicle body; a right footrest disposed on a right side
of the vehicle body; and wherein a line drawn from a bottom of the left wheel to the left footrest
passes through the lower plate of the left fender; and a line drawn from a bottom of the right

wheel to the right footrest passes through the lower plate of the right fender.

[0018] In some implementations of the present technology, wherein each fender further

comprises a spoiler extending along the outer portion of the side wall.

[0019] In some implementations of the present technology, the spoiler forms a rearward

extension of the outer portion of the side wall and a rearward extension of the outer wall.

[0020] In some implementations of the present technology, each of the left and right
suspensions has a suspension arm, the inner portion of the side wall of each fender defines an

aperture, and the suspension arm passes through the aperture.

[0021] In some implementations of the present technology, each of the left and right
suspensions has a first suspension arm and a second suspension arm; the inner portion of the side
wall of each fender defines a first aperture disposed above a corresponding one of the left and

right axes of rotation and a second aperture disposed below the corresponding one of the left and
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right axes of rotation; and the first suspension arm passes through the first aperture and the

second suspension arm passes through the second aperture.

[0022] In some implementations of the present technology, the vehicle further comprises
a left steering arm operatively connected to the left spindle; a right steering arm operatively
connected to the right spindle; and wherein the inner portion of the side wall of each fender
defines a steering aperture disposed in the inner portion of the side wall, and each steering arm

passes through the steering aperture of the corresponding fender.

[0023] In some implementations of the present technology, the left fender is connected to

the left spindle; and the right fender is connected to the right spindle.

[0024] In some implementations of the present technology, the side wall of the left fender
is connected to the left spindle; and the side wall of the right fender is connected to the right

spindle.

[0025] According to another aspect of the present technology, there is provided a fender
for a vehicle wheel, the wheel having a rim and a tire mounted on the rim, the wheel having a
vehicle facing side facing a vehicle when mounted to the vehicle, the fender comprising an
arcuate outer wall adapted for extending over at least a portion of an upper part of the tire; and a
side wall having an outer portion extending from an edge of the outer wall, the outer portion
extending radially inward of the outer wall, the outer portion being generally perpendicular to the
outer wall, the outer portion being adapted for covering at least a portion of a sidewall of the tire
on the vehicle facing side, and an inner portion extending from the outer portion, the inner
portion extending radially inward of the outer portion, the inner portion being adapted for

covering at least a portion of the rim on the vehicle facing side.

[0026] In some implementations of the present technology, the inner portion is adapted
for covering a majority of a fender-side portion of the rim of its corresponding wheel on the
vehicle facing side, the fender-side portion of the rim being defined between a spindle of the

corresponding wheel and the outer portion of the side wall.



10

15

20

WO 2017/125904 PCT/IB2017/050346

[0027] In some implementations of the present technology, the inner portion is adapted

for covering a majority of the rim on the vehicle facing side.

[0028] In some implementations of the present technology, the inner portion of the side
wall describes a first arc; the outer portion of the side wall describes a second arc; and the first

arc is greater then the second arc.

[0029] In some implementations of the present technology, the first and second arcs are

greater than 180 degrees.

[0030] In some implementations of the present technology, the inner portion of the side

wall is substantially circular.

[0031] In some implementations of the present technology, the fender further comprises a
splitter plate extending rearward from the outer wall, the splitter plate being generally parallel to

the outer portion of the side wall.

[0032] In some implementations of the present technology, the splitter plate extends

upwards from a lower edge of the outer wall.

[0033] In some implementations of the present technology, the fender further comprises a
lower plate extending rearward from the outer wall, the lower plate being disposed generally

perpendicularly to the splitter plate.

[0034] In some implementations of the present technology, the fender further comprises a
lower plate extending rearward from the outer wall, the lower plate being generally

perpendicular to a vehicle facing side of the outer portion of the side wall.

[0035] In some implementations of the present technology, the lower plate further

extends laterally outward from the vehicle facing side of the outer portion of the side wall.

[0036] In some implementations of the present technology, the fender further comprises a

spoiler extending along the outer portion of the side wall.
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[0037] In some implementations of the present technology, the spoiler forms a rearward

extension of the outer portion of the side wall and a rearward extension of the outer wall.

[0038] In some implementations of the present technology, the inner portion of the side

wall defines at least one aperture adapted for receiving at least one suspension arm therethrough.

[0039] In some implementations of the present technology, the inner portion of the side
wall defines a first aperture adapted for receiving a first suspension arm therethrough, the first
aperture being disposed above an axis of rotation of the wheel when the fender is mounted to the
vehicle; and a second aperture adapted for receiving a second suspension arm therethrough, the
second aperture being disposed below the axis of rotation of the wheel when the fender is

mounted to the vehicle.

[0040] In some implementations of the present technology, the fender further comprises a

vertical fin extending upward from a top of the outer wall.

[0041] In some implementations of the present technology, the fender further comprises

at least one indicator light connected to the vertical fin.

[0042] In some implementations of the present technology, the outer and side walls are
integral.
[0043] According to yet another aspect of the present technology, there is provided a

fender for a vehicle wheel, the wheel having a rim and a tire mounted on the rim, the wheel
having a vehicle facing side facing a vehicle when mounted to the vehicle, the fender comprising
an arcuate outer wall adapted for extending over at least a portion of an upper part of the tire; a
side wall extending from an edge of the outer wall, the side wall extending radially inward of the
outer wall; and a lower plate extending rearward from the outer wall, the lower plate being

generally perpendicular to a vehicle facing side of the side wall.

[0044] In some implementations of the present technology, the lower plate further

extends laterally outward from the vehicle facing side of the side wall.
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[0045] For purposes of the present application, terms related to spatial orientation when
referring to a vehicle and components in relation to the vehicle, such as “forwardly”,
“rearwardly”, “left”, “right”, “above” and “below”, are as they would be understood by a driver
of the vehicle, with the vehicle in a straight ahead orientation (i.e. not steered left or right), and in
an upright position. When referring to a component alone, terms related to spatial orientation

should be taken with respect to the component itself.

[0046] Should there be contradictions between the definitions of terms provided in
documents incorporated herein by reference and definitions of such terms provided in the present

application, the definitions in the present application prevail.

[0047] Implementations of the present technology each have at least one of the above-
mentioned object and/or aspects, but do not necessarily have all of them. It should be understood
that some aspects of the present technology that have resulted from attempting to attain the
above-mentioned object may not satisfy this object and/or may satisfy other objects not

specifically recited herein.

[0048] Additional and/or alternative features, aspects, and advantages of implementations
of the present technology will become apparent from the following description, the

accompanying drawings, and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] For a better understanding of the present technology, as well as other aspects and
further features thereof, reference is made to the following description which is to be used in

conjunction with the accompanying drawings, where:
[0050] Figure 1 is a front, left side perspective view of a three-wheeled vehicle;

[0051] Figure 2 is a front, right side perspective view of a left wheel and left suspension
of the vehicle of Fig. 1, the fender having been removed, the right wheel and suspension being a

mirror image of the left;

[0052] Figure 3 is a front, right side perspective view of the front wheels, suspensions,

fenders and a portion of the frame of the vehicle of Fig. 1;
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[0053] Figure 4 is a close up of the left fender, suspension, and wheel of Fig. 3;
[0054] Figure 5 is a rear, right side perspective view of the left fender, left wheel, and left
suspension of the vehicle of Fig. 1;
[0055] Figure 6 is a right side elevation view of the left fender of the vehicle of Fig. 1,

the right fender being a mirror image of the left fender;

[0056] Figure 7 is rear, right side perspective view of the fender of Fig. 6;

[0057] Figure 8 is a front, right side perspective view of the fender of Fig. 6;

[0058] Figure 9 is a top plan view of the fender of Fig. 6;

[0059] Figure 10 is a rear elevation view of the fender of Fig. 6;

[0060] Figure 11 is a rear, right side perspective view of a left wheel and a left

suspension with a left fender according to another implementation;
[0061] Figure 12 is a top plan view of the fender of Fig. 11; and

[0062] Figure 13 is a right side elevation view of a left fender according to another

implementation.

DETAILED DESCRIPTION

[0063] Fenders 100, 200, and 300 will be described below as being disposed on front
steerable wheels 30 of a three-wheeled vehicle 10. However it is contemplated that the fenders
100, 200, and 300 could be disposed on rear wheels, on non-steerable wheels, and/or on vehicle

having two, four, or more wheels.

[0064] As can be seen in Fig. 1, the vehicle 10 includes a frame 12 that supports a motor
14 (schematically shown). The motor 14 could be any type of suitable power source such as, but
not limited to, an electric motor, an internal combustion engine, or a hybrid system. A straddle
seat 16 is mounted on the frame 12 and has a driver seat portion 18 and a passenger seat portion

20 disposed behind the driver seat portion 18. A single rear wheel 22 with a tire 24 suitable for
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road use is suspended via a rear suspension 26 at the rear of the frame 12 and is operatively
connected to the motor 14 through a transmission (not shown) including a gearbox and belt
drive, although any suitable power transmission mechanism (e.g. continuously-variable
transmission, chain drive, driveshaft assembly, etc.) could be used. A rear fender 28 is disposed
on the rear wheel 22. A pair of front wheels 30 (referred to herein as left wheel 30 and right
wheel 30) is suspended from a front of the frame 12 through a pair of double A-arm suspensions
53 (see Figs. 2 and 3), which will be described in greater detail below. The front wheels 30 have
rims 32 which operatively connect the wheels 30 to the suspension 53. The wheels 30 have tires
34 suitable for road use mounted on the rims 32. The tires 34 each have a tread 35 on a road
contacting surface and a sidewall 33 extending from the tread 35 to the rim 32. A handlebar 36 is

operatively connected to the front wheels 30 to steer the vehicle 10.

[0065] Multiple body panels 38 (only some of which have been numbered) are connected
to the frame 12 to form a vehicle body 39 and house therein various components of the vehicle
10 such as the motor 14. As can be seen in Fig. 1, the front wheels 30 and the fenders 100 are

outside and laterally spaced from the vehicle body 39.

[0066] Foot rests 40, 42 are connected to each side of the frame 12 below the straddle
seat 16 and rearward of the front wheels 30. The foot rests 40, 42, which are foot pegs 40, 42,
receive the feet of the driver and passenger thereon. It is contemplated that the foot rests 40, 42
could be footboards or any other suitable element capable of supporting the driver’s and

passenger’s feet.

[0067] The vehicle 10 includes two front fenders 100: a right fender 100 disposed, at
least in part, laterally between the vehicle body 39 and the right wheel 30 and a left fender 100
disposed, at least in part, laterally between the vehicle body 39 and the left wheel 30. The fenders

100 will be described in greater detail below.

[0068] Turning now to Figs. 2 to 5, the manner in which the front left wheel 30 is
connected to the frame 12 will be described. Each fender 100 is connected to a spindle 50 of its
corresponding wheel. The front right wheel 30 is connected in the same manner and for

simplicity its connection to the frame 12 will not be described.
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[0069] The wheel 30 is connected to the frame 12 on a vehicle facing side 101 (the right
side 101 of the left wheel 30). The axle (not shown) of the wheel 30 is received inside bearings
(not shown) housed in the spindle 50. The axle defines the rotation axis 52 of the wheel 30. The
spindle 50 is located substantially within a cavity formed by the rim 32. The spindle 50 is
connected to the frame 12 via the double A-arm suspension 53. The double A-arm suspension
53 includes an upper A-arm 54, a lower A-arm 56, and a shock absorber 55. The upper A-arm
54 is pivotally connected to the top of the spindle 50 at its distal end 58 and to the frame 12 at its
proximal end 60. The lower A-arm 56, disposed below the upper A-arm 54, is pivotally
connected to the bottom of the spindle 50 at its distal end 62 and to the frame 12 at its proximal
end 64. A line 51 passing through the rotation centers of the distal ends 58, 62 of the upper and
lower A-arms 54, 56 defines the steering axis 51 of the wheel 30. The lower end of the shock
absorber 55 is pivotally connected to a bracket 66 on the lower A-arm 56. The upper end of the
shock absorber 55 is pivotally connected to the frame 12 above the proximal end 60 of the upper

A-arm 54. It is contemplated that other types of suspensions could be used.

[0070] The spindle 50 defines a steering arm 68 extending rearward and laterally inward.
A steering rod (not shown) is pivotally connected at its distal end to the steering arm 68 and at its
proximal end to a pitman arm 82. As seen in Fig. 3, the pitman arm 82 is operatively connected
to the lower end of a steering column 80. The upper end of the steering column 80 is connected
to the handlebar 36. As a result, when the handlebar 36 is turned, the wheel 30 is steered. It is
contemplated that other types of steering systems could be used, such as, but not limited to, a
rack-and-pinion system. It is also contemplated that the vehicle 10 could be provided with a

power steering system.

[0071] With additional reference to Figs. 6 to 10, the left fender 100 will be described.
The right fender 100 is a mirror image of the left fender 100, and therefore will not be described
in detail herein. It is contemplated that in some implementations, the left and right fenders 100

may not be mirror images of each other.

[0072] The fender 100 has an arcuate outer wall 110 extending over an upper part of the
tire 34. Aligned generally perpendicular to the outer wall 110 is a side wall 125 composed of an

outer portion 120 and an inner portion 130. The outer portion 120 is located radially outward of
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the inner portion 130 with respect to the axis 52. By being disposed between the wheel 30 and
the vehicle body 39, the side wall 125 covers portions of the vehicle facing side 101 of the wheel
30.

[0073] The outer wall 110 extends over portions of upper front and rear parts of the tire
34, covering portions of the tread 35. It is contemplated that the outer wall 110 may cover more
or less area over the top of the tire 34. The arcuate form follows the circumferential form of the
tire 34 and has a central portion that is flat in a lateral direction. It is contemplated that the outer

wall 110 could, however, take different forms depending on the implementation.

[0074] As seen in Fig. 5, the outer wall 110 also covers a portion of a rear part 105 of the
tire 34, the rear part 105 being indicated by dash lines to represent the fact that it is hidden from
view by the fender 100. This portion of the outer wall 110 can help reduce splash from the tires
34 from reaching an operator of the vehicle 10. It is contemplated that the outer wall 110 could

cover more or less of the rear part 105 of the tire 34, including up to all of the rear part 105.

[0075] The outer portion 120 of the side wall 125 extends from a right edge 112 of the
outer wall 110 in a generally radially inward direction so as to cover a portion of the sidewall 33
of the tire 34, on the vehicle facing side 101. It is contemplated that the outer portion 120 of the
side wall 125 could extend from less than the entire edge 112 of the outer wall 110. It is also

contemplated that the outer portion 120 could cover more or less of the sidewall 33 of the tire 34.

[0076] The inner portion 130 of the side wall 125 extends from the outer portion 120 in a
generally inward direction so as to cover a majority of the rim 32 on the vehicle facing side 101,
in part to help disrupt the cross-flow of air and the subsequent drag induced thereby. The inner
portion 130 of the side wall 125 is disposed between the spindle 50 and the vehicle body 39. It is
contemplated that the inner portion 130 could cover more or less of the rim 34 in different

implementations.

[0077] As described above, the side wall 125 is generally aligned perpendicularly to the
outer wall 110. However, the outer portion 120 and the inner portion 130 of the side wall 125 are
slightly laterally offset from one another (see Fig. 4). The inner portion 130 is laterally shifted
from the outer portion 120 toward the wheel 30. In addition, the portions 120, 130 of the side
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wall 125 have some curvature in their overall shape and are not flat in all regions. It is
contemplated that the portions 120, 130 could be flatter or more or less curved, depending on the
implementation. It is also contemplated that the portions 120, 130 could be more or less laterally
offset from one another, including having no lateral offset between the portions 120, 130, and
that the outer wall 110 could be more or less curved than as shown in the illustrated

implementations.

[0078] With specific reference to Fig. 6, the outer portion 120 spans an angle of
approximately 225 degrees about the axis of rotation 52, as described by an arc 190 along a
central region of the outer portion 120. The inner portion 130 spans an angle of approximately
360 degrees about the axis of rotation 52, which is described by an arc 192. The arc 192 of the
inner portion 130 is larger than the arc 190 of the outer portion 120, although both measure more
than 180 degrees. As the arc 192 spans 360 degrees, it surrounds the axis of rotation 52. The
inner portion 130 is also substantially circular so as to substantially cover a vehicle facing side of
a cavity formed by the rim 32. Being substantially circular around the axis of rotation 52, the
inner portion 130 extends below the axis of rotation 52 of the wheel 30. It is contemplated that
the arc 192 could span a smaller angle. It is also contemplated that the arc 190 of the outer

portion 120 could span a larger or a smaller angle, depending on the implementation.

[0079] The inner portion 130 of the side wall 125 defines two apertures for the
suspension 53 to connect to the spindle 50. An upper aperture 144, above the axis of rotation 52,
allows the upper suspension arm 54 to pass through the fender 100 and connect to the spindle 50,
as described above. A lower aperture 142, below the axis of rotation 52, allows the lower
suspension arm 56 to pass through the fender 100 and connect to the spindle 50, also described
above. Both apertures 142, 144 are oval shaped, elongated in a generally vertical direction, to
allow generally unimpeded movement of the suspension arms 56, 54. It is contemplated that the
apertures 142, 144 could be circular or any other shape; the shape and dimension of the apertures

142, 144 depend, inter alia, on the size and the range of movement of the suspension arms 56,

54.

[0080] The inner portion 130 also defines a steering aperture 141, which allows the

steering arm 68 to pass through the fender 100 to the spindle 50. The aperture 141 is sized such
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that the steering arm 68 can pass through the side wall 125. Contrary to the apertures 142, 144,
the steering arm 68 does not pivot with respect to the wheel 30 and the aperture 141 does not
need to provide clearance for relative movement between the fender 100 and the steering arm 68.

It is contemplated that the steering aperture 141 could be circular or any other shape.

[0081] The inner portion 130 of the side wall 125 further defines a spindle aperture 140
such that the fender 100 does not cover a central portion of the rim 32. It is contemplated that the
inner portion 130 could define a larger or smaller spindle aperture 140. In some implementations,
it is also contemplated that the inner portion 130 could be constructed without any spindle
aperture 140. It is further contemplated that the side wall 125 could define other apertures or
passages not defined herein, including in the inner portion 130, the outer portion 120 or both of
the portions 120, 130. It is further contemplated that the fender 100 could define apertures, such

as louvers and the like, specifically for directing air flow through the fender 100.

[0082] The fender 100 has two supports 150 for connecting fender 100 to the spindle 50.
At an upper end 156, each support 150 is mechanically connected to a tire facing portion of the
outer portion 120 of the side wall 125. At a lower end 154, each support 150 connects to the
spindle 50. It is contemplated that the supports 150 could instead extend from the spindle 50 and
attach to the inner portion 130. It is also contemplated that other configurations of the supports
150 could be implemented, including, but not limited to: the supports 150 being integral to the
fender 100, the upper ends 156 of the supports 150 connecting to other portions of the fender
100, and the upper ends 156 being welded to one of the walls 110, 125. It is also contemplated
that other mechanisms for connecting the fender 100 to the spindle 50 could be used. It is further
contemplated that the fender 100 could connect to a different component of the vehicle 10.
Additional details on structures for connecting fenders to wheeled vehicles can be found in
United States Patent Publication No. US 2015/0274213 Al, published October 1, 2015, the

entirety of which is incorporated herein by reference.

[0083] The fender 100 includes a splitter plate 124 for helping to improve aerodynamic
properties of the fender 100. More specifically, the splitter plate 124 functions to break a vortex
that can form in a recirculation zone behind the wheel 30 when in operation. The splitter plate

124 extends rearward from the outer wall 110, the plate 124 being generally vertical. The splitter
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plate 124 also extends upwards along the outer wall 110 from a lower edge 111 of the outer wall
110. More specifically, the splitter plate 124 extends rearwardly and upwardly from a rear,
bottom, left corner of the outer wall 110. The size and shape of the vortex that will form behind
the wheel 30 will depend on many factors, including the size and shape of the wheel 34 and the
suspension 54 and the positions of those components relative to the remainder of the vehicle 10,
as well as to the speeds at which the vehicle 10 is to be operated. The size and position of the
splitter plate 124 are chosen, at least in part, based on the size and shape of the recirculation
zone. In the implementations illustrated herein, the splitter plate extends to about the height of
the axis of rotation 52 and has a straight, rear edge. For the right fender 100, the splitter plate 124
extends rearwardly and upwardly from a rear, bottom, right corner of the outer wall 110 and has
the same dimensions as those of the splitter plate 124 of the left fender 100. As such the splitter
plate 124 is generally parallel to the outer portion 120 of the side wall 125. It is contemplated,
however, that the splitter plate 124 could extend from other portions of the outer wall 110. It is
also contemplated that the splitter plate 124 could be disposed at another angle. It is further

contemplated that the splitter plate 124 could be omitted.

[0084] The fender 100 also includes a lower plate 126 for helping to reduce splash from
the tire 30 toward the driver and the passenger. The lower plate 126 extends rearward from a
bottom portion of the outer wall 110 and laterally rightward toward the vehicle body 59 from the
outer portion 120 of the side wall 125. For the right fender 100, the lower plate 126 extends
rearward from the outer wall 110 and laterally leftward toward the vehicle body 59. It is
contemplated that the lower plate 126 could extend only from the outer wall 110 or only from the

outer portion 120.

[0085] As it extends laterally away from bottom portions of the walls 110, 125, the lower
plate 126 is generally horizontal and generally perpendicular to the vehicle facing side 102 of the
outer portion 120. It is contemplated, however, that the lower plate 126 could be disposed at an
angle other than generally horizontal. It is also contemplated that the lower plate 126 could be

omitted, depending on the implementation.

[0086] The lower plate 126 is disposed generally perpendicular to the splitter plate 124.

The two plates 124, 126 are joined at a rear, lower, left corner of the fender 100, although it is
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contemplated that the two plates 124, 126 could be separated from one another. It is also
contemplated that the lower plate 126 could be disposed at an angle other than perpendicular to
the splitter plate 124. It is further contemplated that the plates 124, 126 could be disposed

perpendicularly to one another, without either plate 124, 126 being horizontal or vertical.

[0087] As seen in Fig. 1, a line 199 drawn from the bottom of the wheel 30 to the footrest
40 passes through the lower plate 126. The lower plate 126 is hidden from view by the splitter
plate 124 and as such is indicated with dotted lines. This line 199 represents a flight path that
water and debris may follow as they are kicked up by the tires 34, and which may be splashed
toward the driver’s feet on the footrests 40. As the line 199 passes through the lower plate 126,
the water and debris may be at least partially blocked by the lower plate 126. It is contemplated
that the lower plate 126 may be larger or smaller depending on details of different
implementations, including, but not limited to, the placement of the footrests 40 or the footrests

42 for the passenger.

[0088] While the splitter and lower plates 124, 126 are generally thin and planar as
illustrated in the figures, this may vary in different implementations. It is contemplated that the
plates 124, 126 could be of different forms, including, but not limited to, curved, corrugated, and
hyperbolic. It is also contemplated that the plates 124, 126 could have variable thickness on their

lengths.

[0089] The fender 100 includes a spoiler 128 for further influencing the air flow around
the wheel 30. More specifically, the spoiler 128 functions to control the separation of the air flow
behind the wheel 30. The spoiler 128 forms a flat, vehicle facing surface 172 that extends along
the outer portion 120 of the side wall 125, generally along the rear of the fender 100. The spoiler
128 forms a curved, rearwardly and outwardly facing surface 170 that extends rearwardly and
inwardly from the rear of the outer wall 110. The two surfaces 170, 172 of the spoiler 128 meet
at an edge 171 that extends upwards from the lower edge 111 to a point above the axis of
rotation 52 and is substantially concentric with the axis of rotation 52. It is contemplated that the
spoiler 128 could extend along a longer or shorter section of the outer portion 120. It is also

contemplated that the shape of the spoiler 128 could vary in many ways, including, but not
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limited to: in length, thickness, height, shape of its profile, and curvature. It is further

contemplated that the spoiler 128 could be strictly ornamental or omitted.

[0090] The fender 100 includes a vertical fin 115 extending upwards from a top side 104
of the outer wall 110. There is an indicator light 116 connected to the vertical fin 115. It is
contemplated that the vertical fin 115 could include more or fewer indicator lights. It is also
contemplated that the vertical fin 115 could include one or more reflectors. It is further
contemplated that the reflectors could be in place of, or in addition to, the one or more indicator

lights 116.

[0091] Another implementation of a fender 200 is illustrated in Figs. 11 and 12. Features

similar to those in fender 100 retain the same reference numeral and will not be described again.

[0092] The fender 200 includes a splitter plate 224 extending from a left edge 211 of the
outer wall 210. In this implementation the outer wall 210 extends over the top and rear sides of
the tire 34, but covers less of the tread 35 of the tire 34 than the outer wall 110 of the fender 100.
The outer wall 210 of fender 200 extends only to a lateral middle portion of the tire 34 and as
such the splitter plate 224 is generally aligned with the center of the wheel 30. A lower plate 226
extends rearward from the outer wall 210 and inward (toward the vehicle 10) from the outer
portion 120 of the side wall 125. Similarly, the lower plate 226 extends along a smaller portion
of the width of the tire 34 than the lower plate 126 of fender 100. It is contemplated, however,
that the lower plate 226 could extend outward beyond the edge 211 of the outer wall 210.

[0093] The fenders 100 and 200 are made of thin, lightweight material such as, but not
limited to, sheet metal, plastic, fiberglass and carbon fiber. However, it is contemplated that the
fenders 100 and 200 could be made thicker and of any sufficiently strong material. It is also
contemplated that the walls 110, 125, the plates 124, 126, the vertical fin 115, and the spoiler 128
could be integral in some implementations. It is further contemplated that all or some of the
walls 110, 125, the plates 124, 126, the vertical fin 115, and the spoiler 128 could be made of

different materials.

[0094] The outer wall 110 and the inner 120 and outer 130 portions of the side wall 125

are integral. It is contemplated that the walls 110, 125 could be connected, individual
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components composed of differing or same materials. It is also contemplated that the outer wall
110 and the side wall 125 portions 120, 130 could all be individual connected components
composed of different or the same materials. It is further contemplated that the walls 110, 125
could be composed of individual connected components which could be bonded or mechanically

connected together.

[0095] Another implementation of a fender 300 is illustrated in Fig. 13. The fender 300
has an arcuate outer wall 310 extending over an upper part of the tire 34. Aligned generally
perpendicular to the outer wall 310 is a side wall 325 composed of an outer portion 320 and an
inner portion 330. In this implementation, the inner portion 330 of the side wall 325 consists of
two inner portion sections 332 radially spaced from one another. It is contemplated that the inner

portion 330 could include more or less sections 332.

[0096] Disposed between the wheel 30 and the vehicle body 39, the side wall 325 covers
portions of the vehicle facing side 101 of the wheel 30. Specifically, the inner portions 330
covers a majority of a fender-side portion 350 of the rim 32. As illustrated schematically in Fig.
13, the fender-side portion 350 of the rim 32 is defined between the spindle 50 of the wheel 30
and the outer portion 320 of the side wall 325. The fender-side portion 350 of the rim 32 is a ring
sector extending radially from the spindle 50 to the outer portion 320 of the side wall 325, and
extending from a front edge 352 of the outer portion 320 to a back edge 354 of the outer portion
320. It is contemplated that the side wall 325 could cover more or less of the fender-side portion

350.

[0097] The exact form of the fenders 100, 200, 300 could also vary, depending on the
implementation. It is contemplated that different implementations could include additional

aesthetic or function details, including, but not limited to, fins, corrugations, spoilers and ridges.

[0098] Modifications and improvements to the above-described implementations of the
present technology may become apparent to those skilled in the art. The foregoing description is
intended to be exemplary rather than limiting. The scope of the present technology is therefore

intended to be limited solely by the scope of the appended claims.
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What is claimed is:

L. A vehicle comprising:
a frame;
a vehicle body connected to the frame;
a motor connected to the frame;
a left suspension connected to a left side of the frame;
a right suspension connected to a right side of the frame;
a left wheel operatively connected to the left suspension;
a right wheel operatively connected to the right suspension,
each wheel having a rim and a tire mounted on the rim,
the left wheel rotating about a left axis of rotation,
the right wheel rotating about a right axis of rotation, both wheels being outside
the vehicle body;
a left fender disposed at least in part laterally between the vehicle body and the left
wheel; and
a right fender disposed at least in part laterally between the vehicle body and the right
wheel, each fender comprising:
an arcuate outer wall adapted for extending over at least a portion of an upper part
of the tire of its corresponding wheel; and
a side wall having:
an outer portion extending from an edge of the outer wall, the outer
portion extending radially inward of the outer wall, the outer portion covering at
least a portion of a sidewall of the tire on a vehicle facing side of its
corresponding wheel, and
an inner portion extending from the outer portion, the inner portion
extending radially inward of the outer portion, the inner portion covering at least a

portion of the rim of its corresponding wheel on the vehicle facing side.

2. The vehicle of claim 1, wherein the inner portion covers a majority of a fender-side

portion of the rim of its corresponding wheel on the vehicle facing side, the fender-side portion
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of the rim being defined between a spindle of the corresponding wheel and the outer portion of

the side wall.

3. The vehicle of claim 1, wherein the inner portion covers a majority of the rim of its

corresponding wheel on the vehicle facing side.

4. The vehicle of claim 1, wherein the inner portion of the side wall of the left fender
extends below the left axis of rotation and the inner portion of the side wall of the right fender

extends below the right axis of rotation.

5. The vehicle of claim 3, wherein, for each fender, the inner portion of the side wall is

substantially circular.

6. The vehicle of claim 1, wherein, for each fender, the outer wall covers at least a portion

of a rear part of its corresponding tire.

7. The vehicle of claim 1, wherein, for each fender, the outer and side walls are integral.

8. The vehicle of claim 1, wherein each fender further comprises a splitter plate extending

rearward from the outer wall, the splitter plate being generally vertical.

9. The vehicle of claim 1, wherein each fender further comprises a lower plate extending

rearward from the outer wall, the lower plate being generally horizontal.

10. The vehicle of claim 9, wherein:

the lower plate of the left fender further extends laterally rightward from the outer wall of
the left fender; and

the lower plate of the right fender further extends laterally leftward from the outer wall of

the right fender.
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The vehicle of claim 9, furthering comprising:
a left footrest disposed on a left side of the vehicle body;
a right footrest disposed on a right side of the vehicle body; and
wherein:
a line drawn from a bottom of the left wheel to the left footrest passes through the
lower plate of the left fender; and
a line drawn from a bottom of the right wheel to the right footrest passes through

the lower plate of the right fender.

The vehicle of claim 1, wherein each fender further comprises a spoiler extending along

the outer portion of the side wall.

13.

The vehicle of claim 12, wherein the spoiler forms a rearward extension of the outer

portion of the side wall and a rearward extension of the outer wall.

14.

15.

arm;

The vehicle of any one of claims 1 to 13, wherein:
each of the left and right suspensions has a suspension arm;
the inner portion of the side wall of each fender defines an aperture; and

the suspension arm passes through the aperture.

The vehicle of any one of claims 1 to 13, wherein:

each of the left and right suspensions has a first suspension arm and a second suspension

the inner portion of the side wall of each fender defines a first aperture disposed above a

corresponding one of the left and right axes of rotation and a second aperture disposed below the

corresponding one of the left and right axes of rotation; and

the first suspension arm passes through the first aperture and the second suspension arm

passes through the second aperture.

16.

The vehicle of claim 15, further comprising:

a left steering arm operatively connected to the left spindle;



10

15

20

25

30

17.

18.

19.

WO 2017/125904 PCT/IB2017/050346

21

aright steering arm operatively connected to the right spindle; and
wherein:

the inner portion of the side wall of each fender defines a steering aperture
disposed in the inner portion of the side wall, and

each steering arm passes through the steering aperture of the corresponding

fender.

The vehicle of claim 15, wherein:
the left fender is connected to the left spindle; and

the right fender is connected to the right spindle.
The vehicle of claim 17, wherein:
the side wall of the left fender is connected to the left spindle; and

the side wall of the right fender is connected to the right spindle.

A fender for a vehicle wheel, the wheel having a rim and a tire mounted on the rim, the

wheel having a vehicle facing side facing a vehicle when mounted to the vehicle, the fender

comprising:

an arcuate outer wall adapted for extending over at least a portion of an upper part of the

tire; and

20.

a side wall having:

an outer portion extending from an edge of the outer wall, the outer portion
extending radially inward of the outer wall, the outer portion being generally
perpendicular to the outer wall, the outer portion being adapted for covering at least a
portion of a sidewall of the tire on the vehicle facing side, and

an inner portion extending from the outer portion, the inner portion extending
radially inward of the outer portion, the inner portion being adapted for covering at least a

portion of the rim on the vehicle facing side.

The fender of claim 19, wherein the inner portion is adapted for covering a majority of a

fender-side portion of the rim of its corresponding wheel on the vehicle facing side, the fender-
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side portion of the rim being defined between a spindle of the corresponding wheel and the outer

portion of the side wall.

21. The fender of claim 19, wherein the inner portion is adapted for covering a majority of

the rim on the vehicle facing side.

22. The fender of claim 19, wherein:
the inner portion of the side wall describes a first arc;
the outer portion of the side wall describes a second arc; and

the first arc is greater then the second arc.

23. The fender of claim 22, wherein the first and second arcs are greater than 180 degrees.

24. The fender of claim 22 or 23, wherein the inner portion of the side wall is substantially
circular.

25. The fender of claim 19, further comprising a splitter plate extending rearward from the

outer wall, the splitter plate being generally parallel to the outer portion of the side wall.

26. The fender of claim 25, wherein the splitter plate extends upwards from a lower edge of

the outer wall.

27. The fender of claim 25, further comprising:
a lower plate extending rearward from the outer wall, the lower plate being disposed

generally perpendicularly to the splitter plate.

28. The fender of claim 19, further comprising a lower plate extending rearward from the
outer wall, the lower plate being generally perpendicular to a vehicle facing side of the outer

portion of the side wall.
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29. The fender of claim 27 or 28, wherein the lower plate further extends laterally outward

from the vehicle facing side of the outer portion of the side wall.

30. The fender of claim 19, further comprising a spoiler extending along the outer portion of

the side wall.

31. The fender of claim 30, wherein the spoiler forms a rearward extension of the outer

portion of the side wall and a rearward extension of the outer wall.

32. The fender of claim 19, wherein the inner portion of the side wall defines at least one

aperture adapted for receiving at least one suspension arm therethrough.

33. The fender of claim 19, wherein the inner portion of the side wall defines:

a first aperture adapted for receiving a first suspension arm therethrough, the first
aperture being disposed above an axis of rotation of the wheel when the fender is mounted to the
vehicle; and

a second aperture adapted for receiving a second suspension arm therethrough, the
second aperture being disposed below the axis of rotation of the wheel when the fender is

mounted to the vehicle.

34.  The fender of claim 19, further comprising a vertical fin extending upward from a top of

the outer wall.

35. The fender of claim 34, further comprising at least one indicator light connected to the

vertical fin.

36. The fender of claim 19, wherein the outer and side walls are integral.

37. A fender for a vehicle wheel, the wheel having a rim and a tire mounted on the rim, the

wheel having a vehicle facing side facing a vehicle when mounted to the vehicle, the fender

comprising:
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an arcuate outer wall adapted for extending over at least a portion of an upper part of the
tire;

a side wall extending from an edge of the outer wall, the side wall extending radially
inward of the outer wall; and

a lower plate extending rearward from the outer wall, the lower plate being generally

perpendicular to a vehicle facing side of the side wall.

38. The fender of claim 37, wherein the lower plate further extends laterally outward from

the vehicle facing side of the side wall.

39. The fender of claim 37, wherein the lower plate extends from a bottom portion of the
outer wall.
40. The fender of claim 37, wherein the side wall comprises:

an outer portion extending from the edge of the outer wall, the outer portion extending
radially inward of the outer wall, the outer portion for covering at least a portion of a sidewall of
a tire on a vehicle facing side; and

an inner portion extending from the outer portion, the inner portion extending radially
inward of the outer portion, the inner portion for covering at least a portion of a rim of a

corresponding wheel on the vehicle facing side.
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