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ABSTRACT

An assembly for a snowmobile includes an airbox having a
plenum for coupling to a throttle body of an engine and two
branches defining openings for air intake. A storage box is
mounted between the two branches and defines area for
receiving a console. The airbox is part of a hood of the
vehicle and includes an opening over a storage box. The
disclosure also includes a ribbed bumper mount with a latch
assembly for securing the hood.




Patent Application Publication Aug. 17,2023 Sheet 1 of 26 US 2023/0257065 A1




Patent Application Publication Aug. 17,2023 Sheet 2 of 26 US 2023/0257065 A1




Patent Application Publication Aug. 17,2023 Sheet 3 of 26 US 2023/0257065 A1




Patent Application Publication Aug. 17,2023 Sheet 4 of 26 US 2023/0257065 A1

12 < 7 &

!
\ 54
32
5277 54
30— 45
54—
.
50
\
32::3 { 34
| .
40 \ 38 3
44 34a 40




Patent Application Publication Aug. 17,2023 Sheet S of 26 US 2023/0257065 A1




Patent Application Publication Aug. 17,2023 Sheet 6 of 26 US 2023/0257065 A1




US 2023/0257065 Al

Patent Application Publication Aug. 17,2023 Sheet 7 of 26

FiG. 12

FIG. 13



US 2023/0257065 Al

Aug. 17,2023 Sheet 8 of 26

Patent Application Publication

G. 14

F




Patent Application Publication  Aug. 17,2023 Sheet 9 of 26 US 2023/0257065 A1

FIG. 16




Patent Application Publication

Aug. 17,2023 Sheet 10 of 26  US 2023/0257065 Al

2B e

7 20

s %
e A3
408~ /:/
e
20
Z s
Ve //" 5

[od [

FIG. 17



Patent Application Publication Aug. 17,2023 Sheet 11 of 26  US 2023/0257065 A1l

-—T- R -5
i i <
J




Patent Application Publication Aug. 17, 2023 Sheet 12 of 26  US 2023/0257065 Al

98

i

H

i

{

f

H i

- \ ;

a \ |

s \ 1

i !

5Z2¢ ;

! 52d !

H

Sy~ N 3

G. 20
et et il §
i g2 :
! 20 k i
i L {
s 2
| \\ 18 § :
{
Z ‘ QE 2 94D !
i \‘\ = T :
i 5 f
} N 7 }. . s i
\ Sdc -~ \‘ a4 :
: 90 e i
—908a ;
layle] e i
e B 52d Gda :
102 w34

) i




Patent Application Publication Aug. 17,2023 Sheet 13 of 26  US 2023/0257065 A1l




Patent Application Publication Aug. 17, 2023 Sheet 14 of 26  US 2023/0257065 A1l




Patent Application Publication Aug. 17,2023 Sheet 15 of 26  US 2023/0257065 A1l

2?8 338
> /32 54
214 218
~ r /
4
. / //
306 > 202
310" ,//
..—-—f"'/ d
304 -
L e I ~ ol 212
~ \____
302
318" , 204
/ 312
392 328




Patent Application Publication Aug. 17,2023 Sheet 16 of 26  US 2023/0257065 A1l

ong 336 332 226 214 200
j
|

N AV

a g;
216 220




Patent Application Publication Aug. 17,2023 Sheet 17 of 26  US 2023/0257065 A1l




Patent Application Publication Aug. 17,2023 Sheet 18 of 26  US 2023/0257065 A1l




Patent Application Publication Aug. 17,2023 Sheet 19 of 26  US 2023/0257065 A1l




Patent Application Publication Aug. 17, 2023 Sheet 20 of 26  US 2023/0257065 A1l

500
A{/f

10

e

502

~— G20

Y
508

!
|
x
1
|
i
|
s
!
|
|
|

608 f
|
|
!
i
i
!
i
|
|
i
|
|

504~

[ 504

60— E

——608

508 626

FiG. 37



Patent Application Publication Aug. 17, 2023 Sheet 21 of 26  US 2023/0257065 A1l

/,/——336
200
5@(\
-
{
622
P
624 A 624
6256 \,;6253 NP
FIG. 38




Patent Application Publication Aug. 17, 2023 Sheet 22 of 26  US 2023/0257065 A1l

A 200




Patent Application Publication Aug. 17, 2023 Sheet 23 of 26  US 2023/0257065 A1l

FIG. 42

FIG. 43



US 2023/0257065 Al

Aug. 17,2023 Sheet 24 of 26

Patent Application Publication

_u._..._._,__........__.__,.....__,__.qr

FIG. 44

FIG. 45



Patent Application Publication  Aug. 17, 2023 Sheet 25 of 26  US 2023/0257065 A1l

‘?SQ -‘-.“\\ g"" TEROTTW RS ommmoomEmoSEROTRRomm o owmmoswm o owmmommommsowew ' Tt T e o o o ""' T 1
% -

{
634 144

FIG. 46




Patent Application Publication Aug. 17, 2023 Sheet 26 of 26  US 2023/0257065 A1l




US 2023/0257065 Al

BUMPER MOUNT FOR SNOWMOBILE

PRIORITY CLAIM

[0001] This application claims the benefit of U.S. Provi-
sional Application Ser. No. 63/404,171 filed Sep. 6, 2022
and entitled BUMPER MOUNT FOR A SNOWMOBILE,
U.S. Provisional Application Ser. No. 63/404,167 filed Sep.
6, 2022 and entitled INTAKE, AIRBOX, AND STORAGE
ASSEMBLY FOR SNOWMOBILE, U.S. Provisional
Application Ser. No. 63/344,165 filed May 20, 2022 and
entitled FRAME ASSEMBLY, and U.S. Provisional Appli-
cation Ser. No. 63/310,232 filed Feb. 15, 2022 and entitled
HEADLIGHT.

FIELD OF THE DISCLOSURE

[0002] This application relates to snowmobiles and, more
particularly, to hood assemblies, air intake structures, bum-
pers, and latch assemblies in the forward portion of a
snowmobile.

BACKGROUND OF THE DISCLOSURE

[0003] Powersports vehicles are well-known, including
different vehicles for different activities, such as personal
watercraft, motorcycles, snowmobile, all-terrain vehicles
(ATVs), and the like. Apart from use in competitive sports
and recreation, some vehicles such as snowmobiles are also
used for simple transportation over snow and ice. Snowmo-
biles are also used in deep snow, cross country racing, high
performance luxury touring, trail riding, mountain riding,
and the like. Snowmobiles are preferably durable and light
for performance and longevity. Thus, all aspects of the
snowmobile construction contribute including the front
body, hood, and under-hood portions surrounding the
engine. Such portions may include the bumper and bumper
mount, the air intake and air plenum, and storage compart-
ments. All of these should be compact, lightweight, and/or
robust. Access to the under-hood components should also be
convenient.

[0004] Use of bumpers on vehicles is well-known. In
some cases, the bumper may be used for being towed or
towing a disabled vehicle, as a grab point for moving a
vehicle, whether stuck or otherwise, and for other purposes.
The bumpers are attached either to front, rear, or to either
side of vehicles. In some cases, a bumper is mounted on the
frame of the vehicle directly. In other cases, the bumper is
mounted on the frame of the vehicle using a provision that
is attached to the frame of the vehicle. Such provision is
known as a bumper mount.

[0005] The front of the vehicle might include air intake
assemblies to feed air to an engine or for motor or trans-
mission cooling. Air box assemblies generally serve at least
two purposes. First, the air box assembly provides an air
intake to the throttle body assembly of the engine. Typically,
the air box assembly channels and screens incoming air from
an air source as part of providing air intake to the throttle
body assembly. Second, the air box assembly provides
air-silencing capabilities by damping throttle noise produced
by the throttle body assembly that travels back to the air box
assembly.

[0006] It would be an advancement in the art to provide
one or more of an improved bumper, hood, air intake, and
airbox that may cooperate effectively with each other for use
with a lightweight, durable snowmobile.
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SUMMARY

[0007] A hood assembly for a snowmobile includes an
airbox having a plenum defining an outlet for coupling to a
throttle body of an engine. The airbox includes a first branch
defining one or more first openings in fluid communication
with the plenum and a second branch defining one or more
second openings in fluid communication with the plenum.
The assembly further includes a structural member con-
nected to the first branch and the second branch, the struc-
tural member, first branch, second branch, and plenum
defining a ring encircling an area. The structural member
may include a storage box defining an internal volume.
[0008] A console is mounted to the airbox within the area.
An outlet is mounted to the storage box and is accessible
through the internal volume. A hood is secured to the airbox
and define an opening such that the opening is positioned
over the storage box. A lid is secured to the hood over the
opening. The hood includes a first notch, and the storage box
includes a second notch, the outlet being captured within the
first notch and the second notch.

[0009] The airbox includes an upper airbox shell and a
lower airbox shell. The upper airbox shell includes an upper
plenum shell and a first upper branch and a second lower
branch. The lower airbox shell includes a lower plenum shell
and a first lower branch and a second lower branch.
[0010] One or more baffles may extend between the upper
airbox shell and the lower airbox shell and define an indirect
path between the one or more first openings and the outlet
and the one or more second openings and the outlet. A
quarter wave chamber may also be positioned within the
plenum. The one or more baffles may be formed in the lower
airbox shell, and the quarter wave chamber may be posi-
tioned between the one or more baffles and the upper airbox
shell. One or more blocks of foam may be positioned within
the airbox.

[0011] The airbox may define one or more feet for posi-
tioning on a frame member of the snowmobile. The one or
more feet each define a notch for receiving the frame
member.

[0012] The assembly includes a first body panel mounted
to the snowmobile below the first branch and a second body
panel mounted to the snowmobile below the second branch.
The first branch may include a first outward facing surface,
the one or more first openings being defined by the first
outward facing surface. The second branch may include a
second outward facing surface, the one or more second
openings may be defined by the second outward facing
surface. The first body panel and first outward facing surface
both conform to a first smooth shape; and the second body
panel and second outward facing surface both conform to a
second smooth shape.

[0013] The assembly includes a hood mounted above the
airbox or even forming part of the airbox. The first branch
may include a first outward facing surface, the one or more
first openings including one or more first outer openings
defined by the first outward facing surface. The second
branch may include a second outward facing surface, the one
or more second openings including one or more second
outer openings defined by the second outward facing sur-
face. A first surface of the hood and first outward facing
surface may both conform to a first smooth shape. A second
surface of the hood and the second outward facing surface
may both conform to a second smooth shape.
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[0014] One or more first hooks may be secured to the
storage box and one or more second hooks may be secured
to the airbox, the one or more first hooks and one or more
second hooks configured to retain an item such as a spare
drive belt or other spare part.

[0015] The assembly includes a latching mechanism
secured to the plenum or other portion of the hood assembly.
A first hook may be secured to the first branch and a second
hook may be secured to the second branch, the first hook and
the second hook configured to secure the assembly to a
frame of the snowmobile when the latching mechanism is
engaged with a structure secured to the frame of the snow-
mobile.

[0016] In another aspect, an airbox includes an upper
airbox shell including an upper plenum shell and a first
upper branch shell and a second upper branch shell extend-
ing from the upper plenum shell. The first upper branch shell
defines one or more first inlet openings, and the second
upper branch shell defines one or more second inlet open-
ings. A lower airbox shell includes a lower per plenum shell
and a first lower branch shell and a second lower branch
shell extending from the upper plenum shell. The upper
plenum shell and the lower plenum shell cooperate to define
a plenum. The first upper branch and first lower branch
cooperate to form a first channel connecting the one or more
first inlet openings to the plenum. The second upper branch
and second lower branch cooperate to form a second channel
connecting the one or more first inlet openings to the
plenum. The lower plenum shell defines an outlet opening
for connecting to a throttle body of an engine. The assembly
further includes a storage box defining an internal volume
and connected to the first upper branch shell and the second
upper branch shell such that the storage box, first upper
branch shell, second upper branch shell, and upper plenum
shell are co-molded as a single part that forms a ring
encircling an area. One or more baffles may be positioned
within the plenum and define an indirect path from the outlet
opening to both of the one or more first inlet openings and
the one or more second inlet openings. The one or more
baffles may be secured to the lower plenum shell and a
quarter wave chamber may be secured between the one or
more baffles and the upper plenum shell.

[0017] In some embodiments, the present disclosure
includes a bumper mount for attaching a bumper to a frame
of a snowmobile. The bumper mount may comprise a front
part, a rear part, a top surface, a bottom surface, and a
perimeter wall. The rear part may include a first channel for
receiving an upper front member of the frame, and a second
channel for receiving a lower front member of the frame.
The top surface may extend from the front part to the rear
part on an upper side. The bottom surface may extend from
the front part to the rear part on a lower side opposite to the
top surface. The perimeter wall may at least partially sur-
round the front part and the rear part. The perimeter wall
may be configured to facilitate attaching the bumper to the
frame.

[0018] Embodiments further include a bumper mount
assembly for attaching a bumper to a frame of a snowmo-
bile. The bumper mount assembly may comprise a bumper
mount, and a latch assembly. The bumper mount assembly
may include a front part, a rear part, a top surface, and a
bottom surface extending between the front part and the rear
part, and a perimeter wall partially surrounding the bumper
mount. The front part may comprise a hollow section. The
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rear part may comprise a first channel on the top surface
corresponding to an upper front member of the frame, and
a second channel on the top surface corresponding to a lower
frame member of the frame of the snowmobile. The latch
assembly may be configured to be accommodated within the
hollow section, and may comprise a pin, an actuator, a pawl,
a base, and a cover.

[0019] In some embodiments, the present disclosure dis-
closes a latch assembly for attaching a hood to a frame of a
snowmobile. The latch assembly may comprise a base, a
cover, an actuator, a pawl, and a pin. The base may be
defined by an upper surface and a lower surface, and may
comprise a first side section, a second side section, and a
hollow curved structure therebetween. The upper surface
defines at least a first recess at any one of the first side
section and the second side section. The cover may comprise
a plurality of flaps corresponding to at least a portion of the
first side section and the second side section on the upper
surface of the base, and a funnel shaped provision therebe-
tween for receiving a stud of the hood latch of the snow-
mobile. The actuator may be defined by a front end, a rear
end, an upper curve and a lower curve at the rear end. The
pawl may extend from the upper curve of the actuator
adjacent to the rear end outwardly to a third length. The pin
may be configured to be received at the at least one first
recess on the upper surface of the base. The pin may be
adjacent to the pawl at the third length.

[0020] The latch assembly is adapted to fit within a section
of the bumper mount. More specifically, the latch assembly
is for attaching an upper body component to a frame of a
snowmobile. As noted above, the latch assembly includes a
base, a cover, an actuator, a pawl, and a pin. The base is
defined by an upper surface and a lower surface, a first side
section, a second side section, and a hollow curved structure
therebetween. The upper surface defines at least a first recess
at any one of the first side section and the second side
section. The cover comprises a plurality of flaps and a
funnel. The flaps correspond to at least a portion of the first
side section and the second side section on the upper surface
of the base. The funnel shaped provision receives a stud of
the upper body component of the snowmobile. The actuator
includes a front end, a rear end, an upper curve, and a lower
curve at the rear end. The pawl extends from the upper curve
of the actuator adjacent to the rear end outwardly to a third
length. The pin is received at the recess on the upper surface
of the base, the pin being adjacent to the pawl at the third
length.

[0021] The cover is configured to be attached to the base
at the plurality of flaps using at least a third fastener. Each
of'the plurality of flaps comprises a hole corresponding to an
at least one provision of the base to receive the third fastener
therewithin for attaching the base with the cover. The hollow
curved structure is configured to accommodate the lower
curve of the actuator. The pawl is configured to be displaced
to a distance on a rotation of the actuator. It is adjacent to at
least a portion of the pin in the lateral direction and is
configured to displace the pin on the rotation of the actuator.
The pin engages a stud of the upper body component, such
as a hood, of the snowmobile and is configured to release the
stud on displacement. Displacement is accomplished with a
knob at the front end to rotate the actuator.

[0022] Thus, the latch assembly is configured to be
attached within a hollow section of the bumper mount of the
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snowmobile, between the front part and the rear part, and a
perimeter wall partially surrounding the bumper mount.
[0023] The disclosure herein also contemplates a method
of removably securing a forward body component to a
snowmobile. The method includes providing a forward
frame, providing a forward body component, and engaging
a bumper mount assembly. The forward frame comprises a
front end, a rear end, and a bumper mount assembly secured
to the front end. The forward body component includes a
first and second retaining features. The first is positioned on
a forward portion of the forward body and the second is
positioned rearward of the first retaining feature. The first
retaining feature engages the bumper mount assembly. The
second retaining feature engages the forward frame to secure
the forward body component to the snowmobile.

[0024] In one preferred embodiment the forward frame
comprises a steering column mount and a cross-member
positioned below the steering column mount. The steering
column is positioned forward of the cross-member and
extends to the front end of the forward frame. The second
retaining feature comprises two retaining members that
engage the cross-member. The steering column extends
between the two retaining members.

[0025] In another preferred embodiment, the steering col-
umn is positioned rearward of the cross-member and extends
to the front end of the forward frame. In such embodiment,
the second retaining feature may engage the cross-member
forward of the steering column.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Preferred and alternative examples of the present
disclosure are described in detail below with reference to the
following drawings:

[0027] FIGS. 1-3 illustrate exemplary views of a snow-
mobile according to some embodiments;

[0028] FIG. 4 is an exploded view of an assembly of
front-end hood components of a snowmobile in accordance
with an embodiment;

[0029] FIG. 5 is an assembled view of the assembly
secured to a frame of a snowmobile in accordance with an
embodiment;

[0030] FIG. 6 is an isometric view of an upper airbox shell
in accordance with an embodiment;

[0031] FIG. 7 is a partial isometric view of the underside
of'the upper airbox shell in accordance with an embodiment;
[0032] FIG. 8 is an isometric view of the underside of the
front frame and body assemblies;

[0033] FIG. 9 is a close-up view of a frame cross-member
of an embodiment;

[0034] FIG. 10 is an isometric view of a lower air box shell
in accordance with an embodiment;

[0035] FIG. 11 is an isometric view of an airbox formed by
the upper airbox shell and lower airbox shell in accordance
with an embodiment;

[0036] FIG. 12 is a cross-sectional view of the airbox
formed by the upper airbox shell and the lower airbox shell
in accordance with an embodiment;

[0037] FIGS. 13-15 are views showing continuity of
branches of the upper airbox with others of the front-end
components in accordance with an embodiment;

[0038] FIG. 16 is an isometric view of the snowmobile
including the front-end components in accordance with an
embodiment;
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[0039] FIG. 17 is a front-elevational view of the snow-
mobile including the assembly of front-end components in
accordance with an embodiment;

[0040] FIG. 18 is an isometric view of the interior of a
storage box in accordance with an embodiment;

[0041] FIG. 19 is an isometric view of an outlet secured to
the storage box in accordance with an embodiment;

[0042] FIG. 20 is an isometric view of structures of the
storage box for mounting the outlet in accordance with an
embodiment;

[0043] FIG. 21 is a cross-sectional view of the storage box
in accordance with an embodiment;

[0044] FIG. 22 is an underside isometric view of the hood
member showing openings for the storage box and instru-
ment panel;

[0045] FIG. 23 is an isometric view showing structures for
mounting a spare belt in accordance with an embodiment;
[0046] FIG. 24 illustrates an exemplary front frame mem-
ber of a snowmobile, according to some embodiments;
[0047] FIG. 25 illustrates exemplary bumper attached to a
front frame member with a bumper mount, according to
some embodiments;

[0048] FIG. 26 illustrates an exemplary top isometric view
of the bumper mount, according to some embodiments;
[0049] FIG. 27 illustrates an exemplary bottom perspec-
tive view of the bumper mount, according to some embodi-
ments;

[0050] FIG. 28 illustrates an exemplary bottom view of
the bumper mount, according to some embodiments;
[0051] FIG. 29 illustrates an exemplary top view of a
bumper mount, according to some embodiments;

[0052] FIGS. 30-32 illustrate different views of exemplary
bumper and bumper mount attached to a front frame mem-
ber, according to some embodiments;

[0053] FIG. 33 illustrates a protective body panel placed
between a bumper mount and a bumper, according to some
embodiments;

[0054] FIG. 34 illustrates an exemplary latch assembly,
according to some embodiments;

[0055] FIG. 35 illustrates an exemplary exploded view of
the latch assembly of FIG. 32, according to some embodi-
ments;

[0056] FIGS. 36-37 illustrate exemplary different views of
a latch assembly, according to some embodiments;

[0057] FIG. 38 illustrates an exploded view of an exem-
plary interconnection of a base of a latch assembly and a
bumper mount, according to some embodiments;

[0058] FIG. 39 illustrates an exemplary knob for releasing
a hood latch, according to some embodiment;

[0059] FIG. 40 illustrates an exemplary knob provided
below the bumper for releasing a hood latch, according to
some embodiments;

[0060] FIGS. 41-42 illustrate an exemplary bumper mount
assembly, according to some embodiments;

[0061] FIG. 43 illustrates an exemplary top perspective
view of a bumper mount assembly, according to some
embodiments;

[0062] FIGS. 44-45 illustrate exemplary stud of a hood
latch, according to some embodiments; and

[0063] FIGS. 47-49 illustrate an exemplary hood and
attachment of the hood within a snowmobile, according to
some embodiments.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0064] Reference is made to FIGS. 1-3, which represent a
snowmobile 1, according to some embodiments of the
present disclosure. The snowmobile 1 may include a body 9,
a front suspension 6, and an endless track 5. The body 9 may
be coupled to a chassis/frame 2. The front suspension 6 may
be coupled to skis 3. The snowmobile 1 may also include at
least one wheel 11 positioned within the track, a steering
column 15 with at least one handle 16, a seat 8, and a tunnel
7 with a rear bumper 17.

[0065] Referring to FIG. 1, an engine 4 or motor is
mounted to the frame 2 and drives the track 5 that contacts
the snow in order to urge the snowmobile 1 forward. The
following description references an engine 4 implemented as
an internal combustion engine. However, the embodiments
disclosed herein shall be understood not to be limited to use
with an internal combustion engine and may be used with a
snowmobile 1 including an electric motor. Where an electric
motor is used, the air intake components described herein
may be used to supply cooling air for batteries, friction
brakes, and/or the electric motor, etc.

[0066] The present disclosure describes embodiments of a
powersports vehicle, for instance a snowmobile having
different components such as a front frame, a forward frame
assembly, a hood, a latch assembly, a skid, a steering
column, a bumper mount, and a bumper; although many
aspects of the embodiments may be applicable to other
off-road vehicles. Front frames of a snowmobile are often
coupled to a front suspension, a steering mount, a hood,
and/or a skid and may house an engine, transmission, motor,
and/or a heat exchanger assembly. Components described
herein may be integral or unitary for lower cost-construc-
tion, increased structural integrity, increased performance,
and/or efficiencies. For example, the vehicle may comprise
a bumper either in front, rear, both sides, and combination
thereof. The bumper may be attached to the frame of the
vehicle using a bumper mount. The bumper mount may
include components attached together therewith to form an
integral bumper mount assembly. As another example, the
bumper mount may be an integral part of a bumper mount
assembly. Components described herein may be utilized for
different powersports vehicles such as various snowmobiles,
ATVs, side-by-side vehicles, and personal watercraft mod-
els/configurations. For example, the bumper mount may be
attached to common front frame members for different
models for attaching bumpers thereto. In addition to, or
alternatively, the bumper mount assembly may include fea-
tures that may be utilized to attach the hood and/or the skid
to their respective positions without help of additional tools.
[0067] A suspension and rail (“skid frame”) assembly 19
is encircled by the track 5 and secured to the frame 2 in order
to provide shock absorption and maintain the track 5 in
contact with a surface such as snow or ice. A tunnel 7 is
secured to the frame 2 or forms part of the frame 2 and
extends over the track 5 in order to contain snow and ice
scattered by the track 5, mount the rear suspension and skid
frame 19, and to provide a support surface for a seat 8. The
forward portion of the snowmobile includes an upper body
component 10 including, but not limited to, a hood, console,
and/or headlight assembly. A side member assembly may
extend along at least a portion of the upper body component
10. The upper body component (or “hood”) 10 and side
member may comprise a polymeric material or a fiber or
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particle reinforced polymeric material and covers the engine
4 and portions of the frame 2. In an illustrative example, the
upper body component 10 includes an air intake and an
airbox for channeling air to the engine 4 or an electrical
component including, but not limited to, a battery and/or a
battery management system.

[0068] FIGS. 4 and 5 illustrate the improved assembly 10
that may be used for lightweight and effective air intake
system. The hood assembly 10 may be used as part of an
otherwise conventional snowmobile as known in the art.
[0069] In an illustrative example, the hood assembly 10
may be secured to the front end of a snowmobile to facilitate
air intake, provide a housing for various components, pro-
vide an outer shell for a portion of the snowmobile, and
serve a decorative function. Unless otherwise noted, the
components of the hood assembly 10 may be made of a rigid
plastic, metal, or composite material, or other suitable mate-
rial.

[0070] The hood assembly 10 may include an upper airbox
shell 12 and a lower airbox shell 14 that cooperate to form
an airbox. As shown in FIGS. 4 and 5, the upper airbox shell
may be the same panel/shell that functions as a portion of the
outer surface of the snowmobile hood, thus saving weight
and extra-part expense. A console 18 may secure to the
upper airbox shell 12 and have instruments (speedometer,
fuel gauge, etc.) mounted therein. An upper body member 20
secures to the upper airbox shell 12. Upper body member 20
bridges from shell 12 to other body panels to and the
console. It may also cover portions of the upper airbox shell
12. The upper body member 20 preferably has side members
22 incorporated therein that form upper body portions and
the sides of the hood. The lower air box shell 14 secures to
a front frame 2 of the snowmobile that also houses the
engine (see, e.g., the engine 4 of FIG. 1) of the snowmobile.
The tunnel 7 of the snowmobile extends rearwardly from the
front frame 2 and the track of the snowmobile (see, e.g., the
track 5 of FIG. 1) circulates at least partially within the
tunnel 7.

[0071] The front frame 2 and tunnel 7 may define a
longitudinal direction 28a, a transverse direction 284, and a
vertical direction 28¢ that are all mutually perpendicular.
The longitudinal direction 284 may correspond to the direc-
tion of movement of the snowmobile when driven in a
straight line. The vertical direction 28¢ may correspond to
the direction of gravity.

[0072] Referring to FIG. 6, the upper airbox shell 12 may
include one or more air intake ducts. In a non-limiting
example, the upper airbox shell 12 includes a plenum shell
30 from which branch shells 32a, 3256 extend rearwardly
along the longitudinal direction 28a. The branch shells 32a,
32b are offset from one another along the transverse direc-
tion 285 such that a gap is present between the branch shells
32a, 32b. An air intake housing of each branch shell may be
provided with an outward facing surface 34 that includes
openings 36 for engine air intake. The openings 36 are
preferably covered by screens 38 to avoid intake of snow or
debris. As is apparent, the outward facing surfaces 34 face
generally outwardly along the transverse direction 285 and
may be curved and/or at a non-parallel angle to a plane
parallel to the transverse direction 285 and the vertical
direction 28¢. The outward facing surfaces 34 may also be
curved in a plane parallel to the longitudinal direction 28a
and the transverse direction 285. Ideally, the outward facing
surfaces 34 face transversely to the side or, more preferably,
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slightly to the rear of the vehicle and slightly upwardly.
Thus, the surfaces are less likely to be breached by obstacles
(sticks, branches, ice, etc.) impacting the front surfaces of
the snowmobile while it is in forward motion. The near
vertical (or at least somewhat sloped) orientation is prefer-
able to avoid objects, snow, or moisture from above settling
on the surfaces 34. Snow, for example, can block the intake
of air. As will be discussed below, the smooth transition
between the surfaces and the body panels below the surfaces
also avoids snow or debris piling up against the face of the
surfaces 34 and, thus, blocking efficient air intake.

[0073] Each branch shell 324, 326 may further include an
inner surface 40 that defines one or more inlets 42 that may
also be covered with screens 44. The inner surfaces 40
including the inlets 42 of each branch shell 32a 325 may be
shielded by the side members 22 of upper body member 20
or otherwise not face outwardly when combined with the
other components of the assembly 10. In the illustrated
embodiment, the inner surface 40 and the inlets 42 face
forwardly and upwardly in a plane parallel to the longitu-
dinal direction 28a and the vertical direction 28c¢. A gap is
maintained between the side members 22 and the inlets 42
to allow airflow therethrough.

[0074] The branch shells 324, 326 may additionally define
one or more inlets 46 that may be shielded when the
assembly 10 is assembled. In the illustrated embodiment, the
one or more inlets 46 are defined on a surface 48 that extends
across from the upper edge of the surface 34 to the upper
edge of the surface 40. The surface 48 may face generally
upwardly (e.g., within 15 degrees of) parallel to the vertical
direction 28¢. The surface 48 may have vanes 50 formed
thereon. The vanes 50 may function to maintain a gap
between the air intake housing and the hood, to guide air to
the one or more inlets 46, and to reduce visibility of
components positioned inwardly form the branch shells 32a,
325 to improve visual appeal of the snowmobile.

[0075] The surface 34 is an outboard surface having a
forward end 34a, that may be an outboard end of the surface
34. A solid surface 40a of each air intake duct may extend
between the forward end 344 and the surface 40. As shown
elsewhere (see, e.g., FIGS. 16 and 17), the surfaces 48 and
40 of the air intake ducts may be covered by the side
members 22 whereas the surface 40a is exposed. In this
manner, when the snowmobile 1 is moving forward, debris
will strike the side members 22 and the surface 40 whereas
the outboard facing surface 34 will be substantially (e.g.,
within 5 degrees of) tangential to the path of such debris,
which will inhibit damage to and obstruction of the screens
38.

[0076] Also shown in FIG. 6, a storage box 52 is mounted
between the branch shells 32a, 326 such that an area
between the plenum shell 30, branch shells 32a, 325, and the
storage box 52 remains open to provide access to and/or for
receiving one or more components extending to the console
18. The open area may have an area of between 0.1 and 0.4
square meters in some embodiments. In the illustrated
embodiment, two arms 54 extend generally in (e.g., within
15 degrees of) a transverse direction 285 from each side of
the storage box 52 and connect to the branch shells 32a, 325,
respectively. In the illustrated embodiment, the arms 54
comprise two or more plates with the long dimension thereof
generally (e.g., within 15 degrees of) parallel to the vertical
direction 28c. The arms 54 suspend the storage box 52
between the air intake housings and provide lateral rein-
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forcement to the air intake housings. Alternatively, the
branch shells may extend out to the storage box 52; or,
conversely, the storage box may extend all the way to the
branch shells 32a, 325. Although two arms 54 are shown on
each side of the storage box 52, the description is not limited
to such, and any number of arms 54 may be provided on
either side of the storage box 52.

[0077] The ring formed by the plenum shell 30, branch
shells 32a, 32b, storage box 52, and arms 54 provides a
single component that may be pre-formed by injection
molding or other plastic fabrication process. This single
component provides structural strength, simplifies assembly,
and provides a single part number for maintaining inventory.
In some implementations, the storage box 52 may be
replaced with a structural member that provides structural
rigidity but does not provide a separate internal storage
compartment. Alternatively, the branch shells may extend all
the way around to close the loop. The storage box 52 may
also be substituted for some other component performing
another function.

[0078] Referring to FIGS. 7-9, the storage box 52 may
further strengthen or otherwise support the part formed by
the upper airbox shell 12 and storage box 52 by including
structures that rest on the front frame 2 of the snowmobile
when installed, thereby resisting displacement in response to
forces applied to the storage box 52 or to the branch shells
32a, 32b. The illustrated implementation, the structures may
be retaining features that are illustratively implemented as
feet 52a defining flats or notches 524 for receiving or
positioning on a portion of the front frame 2, such as a
cross-member 2a positioned at an upper end of the front
frame 2 below a steering column mount positioned at the top
of the front frame 2, the cross-member 2a extending
between two forward frame members. As shown in FIGS. 7
and 18, the lower surface 102 positioned between the two
feet 52a may define a channel for receiving at least a portion
of the steering column 15 therein when the steering column
15 is positioned forward of the cross-member. Therefore, the
steering column 15 may be positioned between the feet 52a
when the steering column 15 is positioned in the channel. In
a non-limiting example, the flats 525 of the feet 524 rest on
the cross-member 2a with the rearward portion of the feet
52a projecting downward from the feet 52a to be positioned
behind the cross-member to prevent forward movement of
the upper body assembly. As described below, the upper
body assembly is provided with a retaining feature that
engages another retaining feature positioned on a forward
portion of the frame to prevent rearward movement of the
upper body assembly and allow the upper body assembly to
be removably secured to the forward frame.

[0079] Referring specifically to FIGS. 8 and 9, the rear-
ward end of the assembly may be held in place by various
means. For example, hooks 132 may be formed on or
secured to the fenders 22 of the hood 20 or the branch shells
58a, 58b of the lower airbox shell 14. The hooks 132 insert
into openings 134 formed in a center body panel 136 secured
to the snowmobile frame 2 and extend rearwardly. When the
latch mechanism 134 is engaged with the stud 130, forward
movement of the assembly 10 is prevented, which also
prevents the hooks 132 from removing from the openings
134. With the latch mechanism 134 released, the user may
pull the assembly forward in order to remove the hooks 132
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from the openings 134. Other securement means may secure
the assembly 10 to the front frame 2, such as one or more
manually removable pins.

[0080] FIGS. 8 and 9 further illustrate that the feet 52a of
the storage box 52 may rest on a member 2a of the front
frame 2 when the assembly 10 is secured to the front frame
2 by the latch mechanism 124 and the hooks 132. In
particular, the frame member 2a may seat within the notch
52b. The storage box 52 is therefore free to lift off the frame
member 2a but will resist inward collapse of the assembly
10 during use.

[0081] FIGS. 10 and 11 illustrate the lower airbox shell 14,
which includes a plenum shell 56 from which branch shells
58a, 58b extend rearwardly along the longitudinal direction
28a. The branch shells 58a, 585 are offset from one another
along the transverse direction 285 such that a gap is present
between the branch shells 58a, 585. When joined with the
upper airbox shell 14, the branch shells 36, 37 and branch
shells 58a, 585 form branches that conduct air from the
various openings 36, 42, 46 to a plenum defined between the
plenum shell 30 and plenum shell 56.

[0082] The plenum shell 56 has baffles 60 formed or
secured therein. The baffles 60 ensure that an indirect path
is followed by air from the various openings 36, 42, 46 to an
outlet 62 through which air enters a throttle body of the
engine of the snowmobile. The indirectness of the path may
reduce the amount of throttle body noise that is emitted
through the openings 36, 42, 46. Various features may be
positioned within this path to further damp throttle body
noise. For example, a quarter wave chamber 64 may be
positioned between the plenums 30, 56 and provide a
resonant chamber that causes destructive interference to
damp the throttle body noise. Blocks of foam 66 may also
be positioned within the path in order to damp the throttle
body noise.

[0083] Referring to FIG. 12, while still referring to FIGS.
10 and 11, in some implementations, the quarter wave
chamber 64 is open on one side (the top side in the frame of
reference of FIG. 12) and seats on one of the baffles 60. The
plenum shell 30 then forms the top of the quarter wave
chamber 64 when secured to the plenum shell 56. For
example, the quarter wave chamber 64 may define a notch
68 for receiving one of the baffles 60.

[0084] Referring again to FIGS. 10 and 11, a backup inlet
70 may be defined in the lower airbox shell 14 and may be
covered by a flap 72 that is biased to remain closed during
normal operation. If the pressure within the airbox defined
by the upper and lower airbox shells 12, 14 drops below a
desired threshold due to decreased air flow through the
openings in the air intake housings (e.g., deep snow moving
over intake openings, etc.), the flap 72 will be forced open
and air will be allowed to enter the airbox from inside a
lower compartment of the snowmobile via the backup inlet
70.

[0085] Referring to FIGS. 13, 14, and 15, the outer sur-
faces 34 of the air intake housings may define a smooth
contour in cooperation with one or both of the side members
22 and side panels 80 secured to the snowmobile. For
example, the outer surface 34 (including the screens 38) may
have one or more facets that each define a smooth surface
S1, S2 and a portion of one or both of the side member 22
and side panel 80 may lie on the same one or more surfaces
S1, S2. There may be a small (e.g., less than 2 cm) transition
region at the edge of each of outer surface 34 and the side
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member 22 and side panel 80 that does not lie on the surface.
The transition region may include bevels and/or chamfers
and a gap between the outer surface 34 and the side member
22 and/or between the outer surface 34 and the side panel 80.
Each smooth surface S1, S2 may be defined as a surface of
constant concavity (no inflection points or, in other words,
a second derivative that does not change sign) and a radius
of curvature of at least 15 cm, at least 30 cm, or at least 45
cm.

[0086] Referring to FIGS. 18-22, the storage box 52 may
operate in cooperation with one or more upper body com-
ponents. The upper body member 20 may define an opening
90 through which a user accesses the internal volume
defined by the storage box 52. The underside of the upper
body member 20 may be provided with a projection 90a that
is received inside or outside of walls of the storage com-
partment 52 in the lower ring to close off the upper end of
the storage compartment 52. For example, the storage box
52 may define a ridge 52¢ that is offset outwardly from the
walls 52d of the storage compartment 52. The projection 90a
of the upper body member 20 may then seat within the ridge
52¢. A 1id 92 (see FIG. 21) may be secured to the opening
90 by means of a press fit, hinge and latch, or other
securement means.

[0087] The hood projection 90a and/or the storage com-
partment 52 may define one or more features for receiving
an electrical connection. In an illustrative example, one or
both of the forward wall 524 of the storage compartment and
a forward portion of the hood projection 90a may be
provided with the one or more features. The storage box 52
may have an electrical connection including, but not limited
to, an outlet 94 accessible from within the storage box 52.
For example, the electrical outlet 94 may be a 12V style
outlet, USB (any form) outlet, or other type of outlet. The
electrical outlet 94 may be positioned or secured between
the upper body member 20 and the storage box 52. As for
example, the hood projection 90a may define a notch 96
(FIG. 22) and the ridge 52¢ of the storage box 52 may define
a corresponding notch 98 (FIG. 20). The outlet 94 may then
be positioned within the notches 96, 98 (FIG. 21) to secure
the outlet 94 in the illustrated position that is accessible
through the storage box 52.

[0088] The outlet 94 may be a data connector, such as a
socket for receiving a USB plug or plug according to some
other standard. For example, as shown in FIG. 21, the outlet
94 includes a USB 2.0 socket 94a and USB 3.0 form factor
socket 945. The outlet 94 may be coupled by electrical lines
94c to the console 18 (see also FIG. 15). For example, the
outlet 94 may be used for uploading data to (e.g., map data,
routes, etc.) and downloading data from (engine diagnostic
data, GPS tracking data, etc.) the console 18.

[0089] The storage box 52 may include perforations 104,
e.g., and array of holes, on a lower surface 102 opposite the
opening 90. The perforations 104 may function to enable
water to drain from the storage box 52 and/or enable heat
from the engine to warm items within the storage box 52.

[0090] Referring specifically to FIGS. 16 and 17, in some
embodiments, a headlight assembly 23 is positioned at least
partially above a first upper body panel, such as the upper
body member 20. The engine air intake opening, e.g., one or
more of the openings 36, 42, and 46 may be positioned
below at least a portion of the first upper body panel. The
first upper body panel may include a first outboard surface,
such as the side members 22, extending therefrom, and at
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least a portion of the engine air intake opening is positioned
outboard of the first outboard surface of the upper body
panel. In some embodiments, at least a portion of the engine
air intake opening is positioned outboard of the entire first
upper body panel and may be positioned either partially or
entirely outboard of the tunnel 7. The engine air intake
opening may be entirely positioned below a headlight of the
headlight assembly 23.

[0091] As also shown in FIG. 6, a second body panel, such
as the upper airbox shell 12, and possibly the upper plenum
shell 30, may be positioned at least partially below the first
body panel. As described above, the upper airbox shell may
define the openings 36, 42, and/or 46 that serve as the engine
air intake opening.

[0092] Referring to FIG. 23, many snowmobiles use a belt
to couple the engine to the track via a continuously variable
transmission (CVT). The belt is a wear item that must be
replaced periodically. In some embodiments, an item such as
spare belt 110 or other spare part (or even a different item
desirable to carried by the snowmobile and accessible to the
rider) may be storable using the assembly 10. In the illus-
trated embodiment, an outer surface of the storage box 52
has one or more hooks 112 protruding therefrom. The lower
airbox shell 14 further has a hook 114 secured thereto. In the
illustrated embodiment, the hook 114 points rearwardly
substantially (e.g., within 15 degrees of) along the longitu-
dinal direction 28a whereas the hooks 112 protrude down-
wardly substantially (e.g., within 15 degrees of) along the
vertical direction 28c. One or more additional hooks or
platforms 116 may be secured to one or both of the branch
shells 58a, 58b of the lower airbox shell 14. The platforms
116 may extend inwardly substantially (e.g., within 15
degrees of) along the transverse direction 285.

[0093] As is apparent, the belt 110 may be looped around
the hooks 112, rested on the platforms 116, and slid over the
hook 114. The belt 110 has sufficient elasticity to be placed
in the illustrated configuration. The belt 110 has sufficient
rigidity to remain in the illustrated configuration during
operation of the snowmobile until deliberately removed by
a user.

[0094] The hood assembly discussed above, as well as the
side panels and other front-end components of the snow-
mobile are supported by the frame 2. The frame 2 may in
addition to, or alternatively, support a front bumper mount
and a hood latch. FIG. 24 illustrates the front frame assem-
bly 2 of the snowmobile 1 in accordance with some embodi-
ments of the present disclosure. The front frame assembly
forms part of and supports a front of the snowmobile 1 and
may include a front/forward frame portion and a removable
horizontal member. In at least one embodiment, the forward
frame assembly is made of a metal, such as steel, although
other metallic or composite materials, such as aluminum
may be employed. In at least one embodiment, the front
frame 2 may be used for different models/configurations of
a snowmobile. In other words, the front frame 2 is a common
front frame 2 that may be attached to different types of
snowmobiles having different engine packages, different
sized tunnels, different suspensions, and different steering
mechanisms, for example. The front frame 2, at the front-
most part, comprises an upper front member 140 and a lower
front member 142. The front frame 2 may be the same as that
disclosed in U.S. Provisional Patent Application Ser. No.
63/344,165 filed on May 20, 2022 and entitled “Snowmobile
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Frame,” the contents of which are hereby incorporated
herein by reference in their entirety.

[0095] The present disclosure includes a bumper mount
200 for attaching a bumper to a snowmobile 1. FIG. 25
illustrates an exemplary bumper 132 attached to the front
frame 2 of the vehicle. A bumper mount 200 may be coupled
to the bumper 132 and may be used to removably attach the
bumper 132 to the front frame 2 of the snowmobile. In some
embodiments, the bumper mount 200 may be attached to the
upper front member 140 and the lower front member 142 of
the front frame 2, thereby attaching the bumper 132 to the
snowmobile.

[0096] FIGS. 26-33 illustrate an exemplary bumper mount
200 for attaching a bumper 132 to a front frame 2 of a
snowmobile 1 in accordance with an embodiment of the
present disclosure. FIGS. 26 and 27 illustrate an exemplary
top perspective view and a bottom perspective view of the
bumper mount 200, respectively, in accordance with the
present disclosure.

[0097] The bumper mount 200 may comprise a front part
202, a rear part 204, a top surface 208, a bottom surface 210,
and a perimeter wall 212. The bumper mount 200 may be
defined by a length L and a width W. In an embodiment, the
length [ may be greater as compared to the width W of the
bumper mount 200. Optionally, the length may correspond
to a distance between two side portions of the perimeter wall
212, and the width may correspond to a distance between a
front end of the front part 202 and a rear end of the rear part
204. Accordingly, a lengthwise direction with respect to the
bumper mount 200 may be referred as a longitudinal direc-
tion B and a widthwise direction with respect to the bumper
mount 200 may be referred as a lateral direction A. In other
words, the lateral direction A is perpendicular to the longi-
tudinal direction B.

[0098] In an exemplary embodiment, the front part 202
may be at the front side of the snowmobile 1. The top surface
208 may be configured to extend between the front part 202
and the rear part 204 on an upper side shown in FIG. 26. The
bottom surface 210 is opposite the top surface 208 and may
be configured to extend between the front part 202 to the rear
part 204 on a lower side as shown in FIG. 27.

[0099] The rear part 204 of the bumper mount 200 may
comprise a first channel 302. In an embodiment, the first
channel 302 may be configured to receive the upper frame
member 140 of the frame 2 of a snowmobile 1. For receiving
the upper frame member 140, the first channel 302 may be
defined by a first curved surface 304 (seen e.g., in FIG. 26)
corresponding to the upper frame member 140 of the frame.
The first channel 302 may include an outer edge 308 and a
plurality of inner edges 314. The outer edge 308 may
comprise a first end 310 and a second end 312. The outer
edge 308 may further comprise at least one fastening mecha-
nism 306 for secure attachment of the upper frame member
140 of the frame 2 of the snowmobile 1 with the bumper
mount 200. In an embodiment, the fastening mechanism 306
may be placed substantially at a center of the outer edge 308.
Optionally, the outer edge 308 may comprise two fastening
mechanisms 306 placed adjacent to the first end 310 and the
second end 312, respectively. In some exemplary embodi-
ments, the at least one fastening mechanism 306 may be a
deformable finger extending over the outer edge 308.
[0100] The fastening mechanism 306 may be configured
to be in a first position (or a resting position) and a second
position (or a fitting position) and may further configured to
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be displaced or slightly elastically deformed from the first
position to the second position under influence of an external
force. For instance, while attachment with the upper frame
member 140 of the frame 2, the fastening mechanism 306
may be applied an external force, for example, a push in a
direction from the bottom surface 210 to the top surface 208
of'the bumper mount 200. The direction of the external force
in such embodiment may be perpendicular or substantially
perpendicular to the lateral direction A and the longitudinal
direction B. The fastening mechanism 306 may be config-
ured to be displaced from the first position to the second
position under influence of the external force, i.e., push
force, so as to facilitate reception of the upper frame member
140 in the first channel 302. Once the upper frame member
140 is received in the first channel 302, the fastening
mechanism 306 may retain the first position or the resting
position. In other words, the upper frame member 140 may
be configured to be pushed-in, snapped-in, or popped-in in
the first channel 302.

[0101] In some embodiments, the rear part 204 of the
bumper mount 200 may comprise a second channel 316
(seen e.g., in FIG. 26). The second channel 316 may be
configured to receive a lower frame member 142 of the
frame 2 (seen e.g., in FIGS. 30 and 31) for attachment of the
bumper mount 200 with the frame 2 of the snowmobile 1.
Accordingly, the bumper mount 200 may be attached to the
frame 2 of the snowmobile 1 at one or both of the upper
frame member 140 and the lower frame member 142 of the
frame 2.

[0102] The second channel 316 may be defined by an
extending portion 318 that extends downwardly from the
rear part 204 (seen e.g., in FIGS. 26 and 27). The second
channel 316 may be configured to be extended to a first
length 328 from the top surface 208 at the rear part 204. In
some embodiments, the extending portion 318 may be
defined by a second curved surface 322 corresponding to the
lower front member 142 of the frame. The second curved
surface 322 may be defined by an inner surface 324 and an
outer surface 326 opposite the inner surface 324. In an
embodiment, when the lower frame member 142 is received
in the second channel 316, the inner surface 324 abuts the
lower frame member 142. In some embodiments, the
extending portion 318 may comprise one or more openings
320 (seen e.g., in FIG. 27) at the inner surface 324 and the
outer surface 326 of the second curved surface 322 at the
first length 328. The one or more openings 320 may be
configured to receive at least one first fastener 206 (FIG. 31)
therethrough for attaching the lower front member 142 of
the frame 2 to the bumper mount 200. The lower frame
member 142 may comprise a corresponding opening (not
visible) to receive the at least one fastener 206 therethrough
for attachment of the bumper mount 200 thereto. The
bumper mount 200 may be removed from the front frame 2
by removing the at least one fastener 206 and popping the
upper frame member 140 out of the first channel 302.

[0103] The perimeter wall 212 (FIGS. 26, 27) may be
configured to provide a periphery and/or a boundary to the
bumper mount 200. In an embodiment, the perimeter wall
212 may extend from the first end 310 of the first channel
302 of the rear part 204 to a front of the front part 202 of the
bumper mount 200, and from the front of the front part 202
of the bumper mount 200 to the second end 312 of the first
channel 302 of the rear part 204. In other words, the
perimeter wall 212 may include side portions 334 and a front
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portion 332 (seen e.g., in FIG. 28). In an embodiment, the
perimeter wall 212 may comprise one or more holes 330 at
the side portions 334 thereof. The one or more holes 330
may be configured to removably couple a bumper 132 to the
bumper mount 200 using one or more second fasteners 228
(FIG. 30). Although described herein as separate compo-
nents, the bumper 132 may be integrally formed with the
bumper mount 200.

[0104] The top surface 208 and the bottom surface 210
may each include a plurality of ribs extending outwardly. A
placement of the plurality of ribs may be configured to
increase a strength of the bumper mount 200 and provide
energy absorption. In an embodiment, the placement of the
ribs is defined based on a load path. Each of the plurality of
ribs may be defined by a predefined height and a predefined
length. The predefined height and the predefined length may
be changed to meet different strength requirements. The
plurality of ribs will be explained in detail hereinbelow.
[0105] Insome embodiments, the bumper mount 200 may
further comprise a first intermediate wall 214, and a second
intermediate wall 216 (seen e.g., in FIGS. 28 and 29). The
first intermediate wall 214 may be at a first predefined
distance from the front portion 332 of the perimeter wall
212. In some embodiments, the bumper mount 200 may
comprise a first set of ribs 218 (seen e.g., in FIG. 29). The
first set of ribs 218 may be extending between the front
portion 332 of the perimeter wall 212 and the first interme-
diate wall 214 on the top surface 208. In some embodiments,
the first set of ribs 218 may extend perpendicular or sub-
stantially perpendicular to the top surface 208.

[0106] The bumper mount 200 may further comprise a
second set of ribs 220 extending from the bottom surface
210 (seen e.g., in FIG. 28). In an embodiment, the second set
of ribs 220 may extend to the outer surface 326 of the second
curved surface 322 of the second channel 316 on the bottom
surface 210 of the bumper mount 200. In an embodiment,
the second set of ribs 220 may extend from the bottom
surface 210 of the front part 202. In another embodiment, the
second set of ribs 220 may extend from the bottom surface
210 of the rear part 204. In yet another embodiment, the
second set of ribs 220 may extend from the bottom surface
210 of the front part 202 and the rear part 204. In some
embodiments, the second set of ribs 220 may extend out-
wardly in substantially perpendicular or perpendicular from
the bottom surface 210. The second set of ribs 220 may
including one or more ribs 220 extending from the second
channel 316 to each of the side portions 334 of the perimeter
wall 212 and the front portion 332 of the perimeter wall 212.
[0107] Insome embodiments, the bumper mount 200 may
further comprise a third set of ribs 222 (seen e.g., in FIG.
29). The third set of ribs 222 may be configured to be
extended outwardly from the top surface 208 of the bumper
mount 200. In an embodiment, the third set of ribs 222 may
extend from the front part 202 of the bumper mount 200.
Optionally, the third set of ribs 222 may extend from the rear
part 204 of the bumper mount 200.

[0108] The bumper mount 200 may further comprise two
side sections 224, and a hollow section 226 therebetween
(seen e.g., in FIG. 29) that may receive a latch assembly
therein. In an exemplary embodiment, the two side sections
224 and the hollow section 226 may be part of the front part
202 of the bumper mount 200. Each of the two side sections
224 may be of equal size. In other words, a breadth and a
length of each of the two side sections 224 may be same. In
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some embodiments, each of the two side sections 224 may
be defined by a first edge 338 and a second edge 340. The
first edge 338 of each of the two side sections 224 may be
adjacent to the corresponding side portion 334 of the perim-
eter wall 212 and the second edge 340 at a distance from the
first edge 338 in the longitudinal direction B. Each of the
second edges 340 may constitute a second wall 342 (seen
e.g., in FIG. 27). The second wall 342 may be extended from
the top surface 208 towards the bottom surface 210. Such
second wall 342 may be formed in the lateral direction A and
may be substantially perpendicular to the front portion of the
perimeter wall 212. Optionally, each of the two side sections
224 may include at least one rib extending from the top
surface 208.

[0109] FIGS. 30-32 illustrate an exemplary bumper 132
attached with a bumper mount 200 disclosed in accordance
with the present disclosure. For attaching the bumper 132 to
a front frame of a snowmobile 1, the bumper mount 200 may
be attached to one or both of an upper frame member 140
and a lower frame member 142 of the frame 2 of the
snowmobile 1. In an illustrative example, the bumper mount
200 may be attached to the upper frame member 140 and the
lower frame member 142 using the first channel 202 and the
second channel 204, respectively. In another illustrative
example, the bumper mount 200 may be attached to a
horizontal frame member and a vertical frame member.
Once the bumper mount 200 is secured to the frame 2, the
bumper 132 may be attached to the bumper mount 200 using
the one or more second fasteners 228. For the same, the
bumper 132 may comprise one or more openings (not
visible) corresponding to the one or more holes 330 of the
perimeter wall for receiving the one or more second fasten-
ers therethrough. The bumper 132 may transfer a load of an
external force to the bumper mount 200 during use of the
snowmobile or in case of using the bumper to move the
snowmobile. The bumper 132 may, for example, be used for
lifting the snowmobile 1 from the front, for pushing down a
front part of the snowmobile, or moving the snowmobile
along a surface, such as by pulling or otherwise towing.

[0110] The bumper mount 200 is preferably injection
molded with a composite material. It may alternatively be
3D printed or otherwise formed with the various configu-
rations described. Injection molding and 3D printed are two
preferred methods in order to achieve the ribs, channels, and
recesses described and shown. This way the bumper mount
can be manufactured as a single piece or one-piece con-
struction. It can be manufactured with a single composite
material, such as a fiber-filled polymer. In some embodi-
ments, a polymer composite includes nylon 6/6, nylon 12,
polyetheretherketone (PEEK), polypropylene (PP), polyph-
thalamide (PPA), or polybutylene terephthalate (PBT)
matrix material with glass, carbon, or a ratio of both carbon
and glass fiber materials for fiber fill varying in percent
volume from 10 to 50, preferably closer to 50%, but at low
as 10% or as high as 65%. 35-50% is considered preferable.
For example, bumper mount 200 can be manufactured of a
molded composite material, such as glass filled long-fiber
material.

[0111] These materials have the advantages of being tough
enough to withstand impacts experienced on the trail while
also being flexible enough to pop over the frame member
during assembly and be resilient enough to elastically
deform rather than yield or yield rather than break at some
elevated levels of impact.
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[0112] In some embodiments, the snowmobile 1 may
comprise a front “belly” panel 134 placed in a front portion
of the front frame 2 and a front suspension. The front panel
134 may be placed between the bumper 132 and the bumper
mount 200 as shown in FIG. 33. The front panel 134 may be
configured to work as a forward shield of the snowmobile 1.
The front panel 134 may include one or more provisions,
such as openings, for receiving the one or more second
fasteners 228 (see FIG. 32) for securing the front panel 134
and the bumper 132 with the bumper mount 200. A top front
part of the front panel 134 may be designed corresponding
to the front portion of the perimeter wall 212 for better
attachment of the front panel 134 with the snowmobile 1. A
length of the front panel 134 may vary depending upon a
type or a model of the snowmobile 1 used.

[0113] In some embodiments, the bumper mount 200 may
be provided with one or more features for removably
securing a vehicle component to the frame 2 of the snow-
mobile 1. In an embodiment, the bumper mount is provided
with a latch assembly for removable securing the vehicle
hood thereto. In an illustrative example, the two side sec-
tions 224 may be configured to accommodate a latch assem-
bly therewithin (seen e.g., in FIGS. 29, 41, and 42). The
latch assembly may be configured to removably secure an
upper body component 136 to a frame 2 of a snowmobile 1.
The upper body component 136 may include, but is not
limited to, a hood, an air plenum, and a storage compart-
ment, all preferably part of the hood assembly described in
detail above.

[0114] FIGS. 34-37 illustrate an exemplary latch assembly
in accordance with the present disclosure. The latch assem-
bly 500 provides for convenient attaching and detaching an
upper body component, such as a hood and/or hood assem-
bly, to a frame 2 of a snowmobile 1. The latch assembly 500
may comprise a base 508 (seen e.g., in FIG. 35) defined by
an upper surface 612 and a lower surface 620. The base 508
may include a first side section 636, a second side section
638, and a hollow curved structure 626 therebetween
defined by a first breadth 628 (seen e.g., in FIG. 36) in the
lateral direction A. The upper surface 612 and the lower
surface 620 may extend in the longitudinal direction B
parallel to the front portion 332 of the perimeter wall 212 of
the bumper mount 200 and in the lateral direction A per-
pendicular to the longitudinal direction B. In some embodi-
ments, the first side section 636 and the second side section
638 may include at least one provision 614 to receive at least
one third fastener 512 (seen e.g., in FIG. 35). In some
embodiments, any one of the first section 636 and the second
section 638 may include at least a first recess or channel 616
in the longitudinal direction B and/or a second recess or
channel 618 in the lateral direction A. The first recess 616
and the second recess 618 may be configured to receive a pin
502 of the latch assembly 500 therewithin.

[0115] The base 508 may include a first set of side walls
622, and two back walls 624 (seen e.g., in FIG. 37). The first
set of side walls 622 may be configured to coincide with at
least a portion of the two side sections 224 of the bumper
mount 200. In other words, the latch assembly 500 may
receive a support from the bumper mount 200 with an
arrangement between the first set of side walls 622 of the
latch assembly 500 and the side sections 224 of the bumper
mount 200. In some embodiments, the two back walls 624
may abut or coincide with the second intermediate wall 216
of the bumper mount 200. Accordingly, the base 508 of the
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latch assembly 500 may be accommodated within the hol-
low section 226 of the bumper mount 200.

[0116] The latch assembly 500 may include a cover 510
(seen e.g., in FIG. 35). The cover 510 may be defined by a
plurality of flaps 630 corresponding to the first side section
636, and the second side section 638 on the upper surface
612 of the base 508. In some embodiments, the plurality of
flaps 630 may include at least one hole corresponding to the
at least one provision 614 of the base 508 to receive the at
least one third fastener 512 and secure the cover 510 to the
base 508.

[0117] In some embodiments, the cover 510 may include
a channel extending through the upper surface 612 to the
lower surface 620 of the bumper mount 200 that includes a
funnel-shaped provision 634 (seen e.g., in FIGS. 35, 41)
between the plurality of flaps 630. The funnel-shaped pro-
vision 634 may be configured to accommodate a stud 144 or
a latch of an upper body component 136 (seen e.g., in FIGS.
44-47) therewithin. In some embodiments, for attaching a
front end of the upper body component 136 to the frame 2,
the stud 144 may be placed at the funnel-shaped provision
634. A shape of the funnel-shaped provision 634 may be
substantially corresponding to the stud 144 so that the stud
144 may get fit into the funnel-shaped provision 634. In
other words, the shape of the funnel-shaped provision 634
provides a path/a direction to the stud 144 for getting
attached to the frame from the front end.

[0118] For attaching the upper body component 136 (e.g.,
hood 20) to the frame 2 at a front end, the stud 144 may be
placed in the funnel-shaped provision 634 and is positioned
in the channel. The stud 144 may comprise a groove G (seen
e.g., in FIG. 44) corresponding to the pin 502 of the latch
assembly 500. Hence, when the stud 144 is placed at the
funnel-shaped provision 634, the pin 502 of the latch assem-
bly 500 engages with the groove G of the stud 144 (seen e.g.,
in FIG. 47). Such engagement restricts movement of the
upper body component 136 with respect to the frame 2 of the
vehicle at the front end.

[0119] Similarly, for detaching the upper body component
136, the stud 144 is released from the funnel-shaped provi-
sion 634. In some embodiments, the pin 502 may be
displaced to release the stud 144 from the latch assembly
500. The releasing of the stud 144 is explained hereinbelow
in detail. Hence, attachment and detachment of the upper
body component 136 with the snowmobile 1 may be accom-
plished without tools in accordance with the present disclo-
sure.

[0120] The latch assembly 500 may further comprise an
actuator 504 (seen e.g., in FIG. 36). The actuator 504 may
be defined by a front end 602, and a rear end 604. The rear
end 604 may further be defined by an upper curve 606 and
a lower curve 608. In some embodiments, the hollow curved
structure 626 of the base 508 may be configured to accom-
modate the lower curve 608 of the actuator 504 (seen e.g.,
in FIGS. 34-37, 41). In some embodiments, the second
intermediate wall 216 may comprise an actuator engaging
portion 336 to accommodate the upper curve 606 of the
actuator 504 at the rear end 604 (seen e.g., in FIG. 38).
Accordingly, the actuator 504 is engaged at the rear end
between the actuator engaging portion 336 of the bumper
mount 200 and the hollow curved structure 626 of the base
508 of the latch assembly 500.

[0121] In some embodiments, a pawl 506 may extend
from the upper curve 606 adjacent to the rear end 604 of the
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actuator 504 (seen e.g., in FIGS. 35 and 37). In an embodi-
ment, the pawl 506 may extend to a third length 610 from
the upper curve 606 of the actuator 504. In an embodiment,
at least a portion of the pawl 506 may be placed adjacent to
at least a portion of the pin 502 when the pin 502 is received
in the first recess 616 and/or the second recess 618 of the
base 508 of the latch assembly 500.

[0122] The actuator 504 may be configured to be rotated
to a certain degree for releasing the stud 144. The rotation of
the actuator 504 may result in displacement of the pawl 506
from a first position to a second position. On displacement
of'the pawl 506, the pin 502, which is adjacent to the at least
a portion of the pawl 506 as shown in FIG. 46, may be
displaced. The displacement of the free end of the pin 502
away from the stud 144 while the opposite end of the pin 502
is retained in the first recess 616 and/or the second recess
618 of the base 508 results in release of the pin 502 from the
groove of the stud 144, thereby resulting in releasing of the
stud 144, and hence, the upper body component 136 from
the front end of the frame 2. Consequently, the displacement
of'the pawl 506 may facilitate releasing of the stud 144 from
the latch assembly 500. In some embodiments, the pawl 506
may be configured to be in the second position after dis-
placement. Optionally, the pawl 506 may be configured to
retain the first position after displacement to the second
position.

[0123] In some embodiments, the actuator 504 may be
configured to be rotated in a clockwise direction to the
certain degrees for releasing the stud 144. Optionally, the
actuator 504 may be configured to be rotated in an anti-
clockwise direction to the certain degrees for releasing the
stud 144. In an embodiment, the actuator 504 may be
configured to be rotated between 10-15 degrees. In a pre-
ferred embodiment, the actuator 504 may be rotated for 13.5
degrees in the anticlockwise direction for releasing the stud
144.

[0124] Optionally, the latch assembly 500 may include a
knob 538 (seen e.g., in FIGS. 39-40) for rotation of the
actuator 504. In some embodiments, the knob 538 may be
attached to the front end 602 of the actuator 504 through a
knob provision P in the front panel 134 (seen e.g., in FIG.
40). As shown in FIG. 39, one or more stops may be
provided on one or more of the front panel 134, the latch
assembly 500, and the bumper mount 200 for preventing the
knob 538 from being rotated more than necessary to disen-
gage the stud 144 from the bumper mount assembly 150.
[0125] The present disclosure further discloses a bumper
mount assembly 150 (seen e.g., in FIGS. 41-43). The
bumper mount assembly 150 may be configured to be
coupled with a frame 2 of a snowmobile 1. A bumper 132
may be attached to the bumper mount assembly 150.
[0126] The bumper mount assembly 150 may include the
bumper mount 200 and the latch assembly 500 as disclosed
hereinabove. Accordingly, the bumper mount assembly 150
includes above mentioned features of the bumper mount 200
and the latch assembly 500. For instance, the bumper mount
assembly 150 may include a bumper mount 200 comprising
a front part 202, a rear part 204, a top surface 208, and a
bottom surface 210 extending between the front part 202 and
the rear part 204, and a perimeter wall 212 partially sur-
rounding the bumper mount 200. The front part 202 may
comprise a hollow section 226 for receiving the latch
assembly 500 therewithin. The rear part 204 may comprise
a first channel 302 on the top surface 208 corresponding to
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an upper frame member 140 of a frame 2 of a snowmobile
1, and a second channel 316 corresponding to a lower frame
member 142 of the frame 2 of the snowmobile 1. The first
channel 302 may comprise at least one retaining or fastening
mechanism 306 for receiving the upper frame member 140
therewithin. The second channel 316 may comprise one or
more openings 320 for attaching the lower frame member
142 of the frame 2 of the snowmobile 1 using one or more
first fasteners 206. The perimeter wall 212 may comprise
one or more holes 330 on side portions 334 of the perimeter
wall 212 for attaching a bumper 132 using one or more
second fasteners 228.

[0127] The latch assembly 500 may include a pin 502, an
actuator 504, a pawl 506, a base 508, and a cover 510. The
latch assembly 500 may be configured to attach a front of an
upper body component 136 of the snowmobile 1 with the
frame 2 of the vehicle body. The pin 502 may be configured
to be engaged with a stud 144 of the upper body component
136 for attachment of the upper body component 136. The
actuator 504, with the pawl 506, may be displaced for
releasing the pin 502 from the stud 144, thereby detaching
the upper body component 136 from the frame 2 of the
snowmobile 1.

[0128] In some embodiments, the stud 144 may be
attached with the upper body component 136 using a
threaded rod R and a jam nut N (seen e.g., in FIGS. 44-46).
The threaded rod R may facilitate a gap of different distances
between the upper body component 136 and the bumper
mount 200. Hence, a suitable gap may be kept between the
upper body component 136 and the bumper mount assembly
150 to have a desired air intake.

[0129] Referring to FIGS. 47-49, an upper body compo-
nent 136 attached to a snowmobile 1 is shown. As explained
hereinabove, the upper body component 136 includes one or
more retaining features, such as feet 524, that are positioned
at a rearward end of the upper body component 136. The
retaining features may be positioned on a portion of the front
frame 2 such as the cross-member 2a (FIGS. 8-9) (or upper
frame support 138 as described in U.S. Provisional Patent
Application Ser. No. 63/344,165) extending between upper
frame members near the steering column mount positioned
at the top of the front frame 2. The front end of the upper
body component includes a stud 144 that when lowered with
the retaining features positioned on the front frame 2 may be
attached to the latch assembly 500. Accordingly, hooking the
retaining features (feet 52a) over the rearward facing side of
the cross-member 2a while the stud 144 is engaged with the
latch assembly secures the upper body component 136 to the
front frame 2 with the need for tools. The upper body
component 136 may comprise at least one notch (not shown)
at a rear end. The rear end of the upper body component 136
may be referred to as the end which is attached to a console
member (not shown) of the snowmobile. The console mem-
ber may further be shaped to receive at least a portion of a
steering column 15 of the snowmobile 1. In some embodi-
ments, the console member may include at least one notch
receiver (not shown) corresponding to the at least one notch
of the hood. An attachment V of the at least notch and the
at least one notch receiver is shown in FIG. 48. Once the
hood is attached to the console member from the notch, a
quarter turn fastener Q (seen e.g., in FIG. 49) may be used
for secure attachment of the upper body component 136 with
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side members of the frame 2. Optionally, a strap fastener
may be used for securing the upper body component 136
with the side members.

[0130] Once the hood is secured with the console member
and the feet 52a are positioned on the cross-member 2a, the
front end of the upper body component 136 may be dis-
placed downwardly for engagement with the latch assembly
500. Accordingly, the stud 144, present at the front end of the
upper body component 136, may be displaced so as to be
received in the funnel-shaped provision 634 of the latch
assembly 500. As a result, the upper body component 136 is
attached to the frame 2 of the snowmobile 1 using the latch
assembly 500 and the feet 52a that hook over the rearward-
facing side of the cross-member 2a. Hence, the attachment
of the upper body component 136 in the snowmobile 1 may
be accomplished. There is no requirement of additional tools
for fastening and releasing different parts of the upper body
component 136 for attachment with the snowmobile 1.
[0131] The bumper mount 200 and/or the bumper mount
assembly 150 may be made using a mold. The mold may be
an open-shut mold. The mold may comprise an upper
sub-mold and a lower sub-mold. In other words, a manu-
facturing of the bumper mount 200 is a single step process
in which the upper-sub mold and the lower-sub mold may be
shut while preparing the bumper mount, and the upper-sub
mold and the lower-sub mold may be opened while a
structure of the bumper mount in accordance with the mold
is formed. Hence, the process of manufacturing the bumper
mount is very easy and quick.

[0132] In some embodiments, a composite material used
for making the bumper mount may include a fiber reinforced
material and polymer matrix constituents. In an embodi-
ment, the whole bumper mount assembly 150 may be made
of the composite material. Optionally, a part of the bumper
mount assembly 150 may be made of the composite mate-
rial. For instance, the bumper mount 200 and the pawl 506
of the latch assembly 500 may be made of the composite
material. In some embodiments, the fiber reinforced material
is glass filled nylon. Optionally, the reinforced material may
be glass fiber reinforced material, carbon fiber reinforced
material, or both. Use of such composite material makes the
bumper mount and the bumper mount assembly lightweight.
[0133] The bumper mount 200 may be made by a specific
molding process. Some non-limiting examples of the mold-
ing process are casting, injection molding, compression
molding, and the like. In a preferred embodiment, injection
molding may be used to make the bumper mount 200.
Because of the injection molding process, the fiber of the
material follows a direction of the mold along the ribs.
Hence, more effective tensile strength is achieved by the
bumper mount 200. Such method makes the bumper mount
cost-effective.

[0134] In some embodiments, the tensile strength of the
composite material is optionally 240-280 MPa, optionally
250-270 MPa, and optionally 255-265 MPa. An exemplary
flexural strength is 330-370 MPa, 340-360 MPa, and option-
ally 345-355 MPa. An exemplary flexural modulus is
14,600-15,000 MPa, optionally 14,700-14,900 MPa, and
optionally 14,750-14,850 MPa. Further, a specific gravity of
the material is 1.57. Moreover, a fiber density of the glass
fiber material is 20-60% by volume material fill of long glass
fiber reinforcement, optionally 30-60% by volume material
fill of long glass fiber reinforcement, optionally 40-60% by
volume material fill of long glass fiber reinforcement, and
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optionally 45-55% by volume material fill of long glass.
Although described herein as including long glass fibers, it
is to be understood that other fibers and other fiber lengths
may be substituted or mixed with the long glass fibers at
same ranges of loading levels described above. Because of
use of such material, the bumper mount and/or the bumper
mount assembly of the present disclosure may be configured
to deform and to regain an original shape. In another
embodiment, the bumper mount and/or the bumper mount
assembly may be configured to completely fail in the
presence of a force to inhibit transferring the force to the
frame of the vehicle body. Hence, the bumper mount and/or
the bumper mount assembly may work as a fusible link.
[0135] Itis to be noted that different values and parameters
mentioned in the description are exemplary in nature and are
not intended to bound the specification in any manner. It is
further to be noted that the present disclosure has been
described with respect to a snowmobile, however, the pres-
ent disclosure may be applicable to other different types of
powersports vehicles as well.

[0136] Finally, while the present disclosure has been
described above with reference to various exemplary
embodiments, many changes, combinations, and modifica-
tions may be made to the exemplary embodiments without
departing from the scope of the present disclosure. For
example, the various components may be implemented in
alternative ways. These alternatives can be suitably selected
depending upon the particular application or in consider-
ation of any number of factors associated with the operation
of the device. In addition, the techniques described herein
may be extended or modified for use with other types of
devices. These and other changes or modifications are
intended to be included within the scope of the present
disclosure.

1. A bumper mount for attaching a bumper to a frame of
a snowmobile, the bumper mount comprising:

a front part;

a rear part including a first channel for receiving an upper
front member of the frame, and a second channel for
receiving a lower front member of the frame;

a top surface extending from the front part to the rear part
on an upper side;

a bottom surface extending from the front part to the rear
part on a lower side opposite to the top surface; and

a perimeter wall at least partially surrounding the front
part and the rear part, the perimeter wall configured to
facilitate attaching the bumper to the frame.

2. The bumper mount of claim 1, wherein the front part,
the rear part, the top surface, the bottom surface, and the
perimeter wall are uniformly formed.

3. The bumper mount of claim 1, comprising a first
intermediate wall and a second intermediate wall.

4. The bumper mount of claim 3, comprising a first set of
ribs extending between a front portion of the perimeter wall
and the first intermediate wall on the top surface.

5. The bumper mount of claim 1, wherein the first channel
is defined by a first curved surface corresponding to the
upper front member of the frame, the first channel including
an outer edge having a first end and a second end, and a
plurality of inner edges for receiving the upper front member
of the frame.

6. The bumper mount of claim 5, wherein the outer edge
of the first curved surface includes at least one fastening
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mechanism adjacent to the first end and the second end for
securing the upper front member of the frame in the first
channel.

7. The bumper mount of claim 6, wherein the fastening
mechanism is a deformable finger extending over the edge.

8. The bumper mount of claim 1, wherein the second
channel is defined by an extending portion from the rear
part.
9. The bumper mount of claim 8, wherein the extending
portion is defined by a second curved surface corresponding
to the lower front member of the frame, the second curved
surface is defined by an inner surface abutting the lower
front member of the frame and an outer surface opposite the
inner surface; the second channel being configured to be
extended to a first length from the top surface at the rear part.

10. The bumper mount of claim 10, comprising a second
set of ribs on the bottom surface extending from any one of
the front part, the rear part, and combination thereof, to the
outer surface of the second curved surface of the second
channel.

11. The bumper mount of claim 10, wherein the extending
portion comprises one or more openings at the inner surface
and the outer surface of the second curved surface at the first
length to receive at least one first fastener therethrough for
attaching the lower front member of the frame to the bumper
mount.

12. The bumper mount of claim 1, comprising one or
more holes on side portions of the perimeter wall to couple
the bumper using one or more second fasteners.

13. The bumper mount of claim 3, comprising two side
sections between the first intermediate wall and the second
intermediate wall, each of the side sections being defined by
a first edge adjacent to a side portion of the perimeter wall
and a second edge at a distance to the first edge, the second
side edge of the two side sections defining a hollow section
therewithin.

14. The bumper mount of claim 13, wherein the hollow
section is configured to receive a latch assembly therewithin,
the latch assembly comprising a pin, an actuator, a pawl, a
base, and a cover.

15. The bumper mount of claim 14, wherein the actuator
is defined by a front end and a rear end, the actuator being
in connection with the pawl adjacent to the rear end.

16. The bumper mount of claim 15, wherein the second
intermediate wall comprises an actuator engaging portion to
accommodate an upper curve of the actuator at the rear end.

17. The bumper mount of claim 1, manufactured by
three-dimensional printing.

18. The bumper mount of claim 1, manufactured by
injection molding.

19. A method of making a bumper mount for a snowmo-
bile having a longitudinal axis, a transverse axis, and a
vertical axis, the forward portion of the snowmobile having
a frame and a bumper, the method comprising:

forming a first, generally transverse, channel for engage-

ment with a generally transverse snowmobile frame
member;

forming a second, generally vertical, channel for engage-

ment with a generally vertical snowmobile frame mem-
ber; and

forming a ribbed structural region for extending between

the channels and the bumper.

20. The method of claim 18, further comprising injection
molding a composite material.
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21. The method of claim 18, further comprising three-
dimensional printing a composite material.

22. The method of claim 18, further comprising forming
a space for securement of a hood latch.

23. A bumper mount assembly for attaching a bumper to
a frame of a snowmobile, the bumper mount assembly
comprising:

a bumper mount comprising a front part, a rear part, a top
surface, and a bottom surface extending between the
front part and the rear part, and a perimeter wall
partially surrounding the bumper mount, the front part
comprising a hollow section, the rear part comprising a
first channel on the top surface corresponding to an
upper front member of the frame, and a second channel
on the top surface corresponding to a lower frame
member of the frame of the snowmobile.

24. The bumper mount assembly of claim 23, further
comprising a latch assembly configured to be accommo-
dated within the hollow section, the latch assembly com-
prising a pin, an actuator, a pawl, a base, and a cover.
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25. The bumper mount assembly of claim 23, wherein the
bumper mount comprises a first intermediate wall, a second
intermediate wall, and two side sections therebetween, the
hollow section being defined between the first intermediate
wall, the second intermediate wall, and the two side sections.

26. The bumper mount assembly of claim 24, wherein the
bumper mount comprises a first set of ribs extending
between a front portion of the perimeter wall and the first
intermediate wall on the top surface, the first set of ribs
extending outwardly from the top surface.

27. The bumper mount assembly of claim 23, wherein the
first channel is defined by a first curved surface correspond-
ing to the upper front member of the frame, the first channel
including an outer edge having a first end and a second end,
and a plurality of inner edges for receiving the upper front
member of the frame.

28. The bumper mount assembly of claim 23, wherein the
bumper mount is formed of a long-fiber composite material.

29. (canceled)



