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A multifunctional frame structure is especially suitable for
electric snowmobiles. The electric snowmobile includes a
frame, an encapsulating body, a driver’s seat on top of it, a
battery package, front shock absorbers, upper suspension
A-arms, lower suspension A-arms, a left and right spindle
attached to the respective skis, and vibration isolators
between the battery package and the frame. The frame
structure is configured for a vehicle structure where a
hexahedron-shaped battery package takes a relatively large
volume. The frame structure also addresses vibration and
shock isolation, in order to allow the vehicle to be used in
harsh outdoor conditions.
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AN ELECTRIC SNOWMOBILE
COMPRISING AN ENCAPSULATING BODY
THAT COVERS THE BATTERY PACKAGE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a National Stage Application of
PCT/FI2022/050726, filed Nov. 4, 2022, which claims pri-
ority to application Ser. No. 20/216,149, filed Nov. 8, 2021
in Finland, and which applications are incorporated herein
by reference. To the extent appropriate, a claim of priority is
made to each of the above-disclosed applications.

TECHNICAL FIELD

[0002] The present invention relates to snowmobiles and
especially electrically driven snowmobiles. In more detail,
the present invention relates to frame structures of the
electrically driven snowmobiles.

BACKGROUND

[0003] A snowmobile is a vehicle for winter transport even
in rural forest-dominating terrains and also for recreational
activities when there is enough snow present for the vehicle.
Traditionally snowmobiles have been using internal com-
bustion engines as their power source, which makes sure that
the travelling range is long enough even in rural and remote
areas. This is also a safety matter.

[0004] Snowmobiles have a rather large rolling resistance,
which correlates strongly to their relatively large consump-
tion of power. Therefore, traditional snowmobiles with
internal combustion engines have consumed rather large
amount of fuel/100 km. This becomes a safety issue in the
wilderness, as there thus emerges a need for larger fuel tanks
(or well-planned locations for re-fueling), which would
further affect the drivability through excess weight on the
vehicle. Thus, there has been some research to get rid of the
power systems revolving around internal combustion
engines; also because of the environmental reasons and
trends.

[0005] Electrically driven snowmobiles have already been
presented, e.g. in patent application publication FI
20175471, but the concept is pretty new and applied quite
marginally currently in the snowmobile industry. However,
the interest towards designing environmentally friendly and
also quieter options for transport in the wilderness has been
large, and in the future, these aspects most likely will
become even more relevant for the customers and manufac-
turers.

[0006] The snowmobile is constructed around and within
a specifically designed frame. Such a frame has many
practical requirements, such as robustness, endurability
against (almost continuous) shocks and impacts, and endur-
ability also in winter conditions. Still, a certain lightness is
good in order to have good maneuverability for the driver,
and on the other hand, the location or height of the driver
(i.e. the driver seat height) affects this as well, and also the
centre of gravity is usually desired to be locating in a quite
low position.

[0007] A prior art snowmobile from the early 2000’s
involves a profile-structured upper part of the frame, a
so-called “pyramid structure”, which also enables a stiffer
solution compared to the earlier ones. The pyramid structure
comprises a first A-shaped element giving support towards/
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from the front part of the frame, a second A-shaped element
giving support towards/from the middle part of the frame,
and a third A-shaped element giving support towards/from
the rear part of the frame. The shock absorbers of the skis are
attached from their upper ends to the lower part of the
front-most A-shaped element. The impulse-typed forces
hitting the skis and propagating towards and along the shock
absorbers, will transfer via the front-most A-shaped element
towards the top of the pyramid structure. From there, the
forces will distribute via the central and rear A-shaped
elements to the lower part of the frame.

[0008] As FI 20175471 discloses, the drive system of a
new electric snowmobile or a converted electric snowmobile
(from the one applying internal combustion engine) may
comprise a primary driving axis, a gear mechanism, a drive
axle, and an endless drive track rotating in contact with the
snow below. The reference comprises an electric motor,
which is placed within the frame, where the connection of
the motor can be made via a connecting adapter. The
connecting adapter comprises intrinsic flow channels
designed for a cooling air or liquid, in order to direct
excessive heat away from the electric motor.

[0009] US 2006/0108164 (“Wubbolts™) concerns a con-
struction of a frame for snowmobiles or for other all-terrain
vehicles (=ATV). Wubbolts presents a frame structure which
enables the rider (“24”) to sit closer to the centre of the
snowmobile’s longitudinal direction (see FIG. 3) and also
closer to the motor (i.e. engine), in other words, more in
front than the rider location on a prior art snowmobile (see
FIG. 1). Wubbolts desires to create a design which could be
used both in a snowmobile and in an ATV. Wubbolts
provides an engine cradle where its wall thickness is about
2.0 mm. The frame includes a tunnel where the tunnel
includes a separate left side structure of stamped sheet metal
having unitary front and rear portions, and respectively, a
separate right side structure of stamped sheet metal having
front and rear portions. These two side structures form the
tunnel over an endless track of the snowmobile. The engine
is naturally supported by the frame. The engine cradle
actually locates between the two side structures so that the
front portions of the side structures are extending forward
past the engine. As paragraphs and mention, Wubbolts
applies an internal combustion engine. No electric motor has
been introduced or discussed there anywhere.

[0010] The prior art has the problem that various frame
design structures have been designed and optimized for
internal combustion engine based snowmobiles only. Cur-
rent solutions concerning the design and structural features
thus have been created so that their physical limits and
boundary conditions in general have been based on the
elements and parts already required by the internal combus-
tion engine based snowmobiles. These parts comprise vari-
ous gas exchange systems (pipes and sound reduction
arrangements, for instance), and the variable ratio transmis-
sion system, which are rather large in their size, and they
thus create notable restrictions when planning the frame
structure of the snowmobile. The lack of sound reduction
enabling parts for input air, and the lack of exhaust pipings
make it possible to redesign the front part of the snowmo-
bile. Further, the lack of sound reduction enabling parts for
exhaust gases and the lack of the variable ratio transmission
system make it possible to create a narrow structure which
resembles the feel of the motorbike driving experience. This
would improve the ergonomic aspects of the driver during
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longer streaks of driving. Furthermore, it is beneficial to
relocate the mass centre in a more optimized fashion; in this
case more towards the driver and locating as low as it is
physically possible.

[0011] Currently, there has not been presented an efficient
and advantageous frame structure, which is especially suit-
able and designed for electric snowmobiles. This is the main
problem in the prior art.

SUMMARY

[0012] The present invention introduces an electric snow-
mobile (1), wherein the electric snowmobile (1) comprises:

[0013] a battery package (11);
[0014] a frame (9); where the frame (9) comprises:
[0015] an encapsulating body (2), where at least a part

of the encapsulating body (2) covers the battery pack-
age (11) on top of it and on top of its sides.
[0016] The electric snowmobile (1) is characterized in that

[0017] a front part of the frame (9) comprises:

[0018] two upper suspension A-arms (5); and
[0019] two lower suspension A-arms (6);

[0020] where the top ends of the upper and lower
A-shapes are connected via a left and right spindle (7)
to respective front skis of the electric snowmobile (1).

[0021] In an embodiment of the present invention, the
encapsulating body (2) is manufactured from metal, or from
a fiber-reinforced composite material, or from material
capable to bear the forces directed towards the frame (9) and
the encapsulating body (2).

[0022] In an embodiment of the present invention, two
front shock absorbers (4) are connected to a respective
intermediate element, which in turn are connected to a
respective upper suspension A-arm (5).

[0023] In an embodiment of the present invention, the
electric snowmobile (1) further comprises:

[0024] at least one vibration isolator (10) between the
battery package (11) and the frame (9), for diminishing
the effects of vibration onto the battery package (11).

[0025] In an embodiment of the present invention, the
electric snowmobile (1) comprises three locations between
the battery package (11) and the frame (9) where the
vibration isolators (10) have been placed, for enabling
twisting forces onto the frame (9) without creating twisting
forces towards the battery package (11).

[0026] In an embodiment of the present invention, the
frame (9) further comprises:

[0027] either of the low ends of the A-shapes are
connected to two common connection points along the
central longitudinal axis of the electric snowmobile (1)
so that the lower suspension A-arms (6) have a first
common connection point, and the upper suspension
A-arms (5) have a second common connection point.

[0028] In an embodiment of the present invention, the
frame (9) further comprises:

[0029] the first and second common connection points
locate fixed along a steering column connected directly
to the handle bar of the electric snowmobile (1).

[0030] In an embodiment of the present invention, the
frame (9) further comprises:

[0031] the two front shock absorbers (4) are further
attached to the steering column, above the first and
second common connection points, the attachment
point to the steering column locating also vertically
higher than the two intermediate elements.
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[0032] In an embodiment of the present invention, the
electric snowmobile (1) further comprises:

[0033] a driver’s seat (3) right on top of the encapsu-
lating body (2), where the driver’s seat (3) has been
constructed by fixing foamed plastic between leather of
the driver’s seat (3) and the encapsulating body (2) by
appropriate connection tools.

[0034] In an embodiment of the present invention, the
electric snowmobile (1) further comprises:

[0035] the shape of the battery package (11) and the
shape of the part of the encapsulating body (2) in its
inner surface surrounding the battery package (11) are
hexahedronal.

[0036] In an embodiment of the present invention, the
electric snowmobile (1) further comprises:

[0037] the battery package (11) being configured to be
attached to the frame (9) by metal-comprising connect-
ing wires or by other flexible connectors, such as a
clamp assembly or fasteners, for ensuring a non-de-
tachment of the battery package (11) in case the encap-
sulating body (2) is damaged during a crash of the
electric snowmobile (1).

[0038] In an embodiment of the present invention, the
electric snowmobile (1) further comprises:

[0039] the material of the encapsulating body (2) is
selected from aluminum, steel, stainless steel, or carbon
fiber such that it acts as an electromagnetic interfer-
ence, EMI, protection means for the electric snowmo-
bile (1).

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] FIG. 1 illustrates an electric snowmobile with a
multifunctional frame structure according to an embodiment
of the present invention,

[0041] FIG. 2 illustrates a front part of the frame of the
multifunctional frame structure in more detail,

[0042] FIG. 3 illustrates a front part of the frame of the
multifunctional frame structure also in more detail, high-
lighting various elements of the front part,

[0043] FIG. 4 illustrates the encapsulating body and vibra-
tion isolators in more detail, and

[0044] FIG. 5 illustrates the role of the encapsulating body
also as a protective cover structure for the battery package
of the electric snowmobile.

DETAILED DESCRIPTION

[0045] The present invention presents a multifunctional
frame structure especially suitable for electric snowmobiles.
[0046] When concerning the electric power transmission
within a vehicle, a main problem is the small available space
i.e. volume. One of the largest physical parts is formed by a
battery package, which leads to the fact that maximization of
the energy density of the battery package (i.e. group of
battery modules) is very desirable. Also the complete energy
storage amount available in the whole battery package needs
to be rather large, when applied in an electric snowmobile.
FI 20215112 (still an unpublished patent application) pres-
ents a battery system for an electric snowmobile and it
applies adjacent pouch cells, which can be installed in a
hexahedron-shaped form when building the larger battery
modules and finally, the battery package as an end result.
Such a hexahedronal shape for the battery compartment (i.e.
the battery package) gives certain boundary conditions when



US 2024/0343345 Al

designing the frame around it. Thus, the battery package
comprises a group of adjacently locating battery modules,
which have been connected together for achieving a desired
voltage and capacity.

[0047] One main characteristic and trend in this century
for the snowmobiles is that created snowmobile designs
have enabled the user, i.e. the driver, to sit on the snowmo-
bile like on a motorbike. This is thus a more aerodynamical
position for the driver, and it decreases the restrictive forces
created by air resistance during driving. This “better-pos-
ture” feature was presented for the snowmobiles in the early
2000s. Such a design is now the prevailing solution across
various different manufacturers of snowmobiles.

[0048] Next we discuss the main features and details of the
present invention by referring to embodiments shown in
FIGS. 1-5, and going through them one by one.

[0049] FIG. 1 illustrates an electric snowmobile 1 with a
multifunctional frame structure according to an embodiment
of the present invention. This drawing illustrates the vehicle
as a whole, and in a rather general level.

[0050] The electric snowmobile 1 comprises an encapsu-
lating body 2 which is a longitudinally placed element. The
encapsulating body 2 may also be considered as a cover-like
element protecting the electric elements and parts and also
power transmission parts within the electric snowmobile 1.
Furthermore, the encapsulating body 2 may be made from a
metal sheet, which is shaped through folded and twisted
parts so that the encapsulating body 2 forms a certain
volumetric area meant for the battery package and for other
elements such as power transmission elements and other
electrical parts, e.g. connecting cablings. In an embodiment,
not all the required elements need to locate within the
volume defined by the encapsulating body 2, but for instance
the battery package and the electric motor may locate within
the volume defined by the outer surface of the encapsulating
body 2. The encapsulating body 2 may be open from below
so that the encapsulating body 2 comprises a “roof-part” and
“side-walls-part”, bent and formed from a planar metal sheet
and possibly with connecting rods or protrusions, to form a
structure which may be placed on top of the battery package.
Simultaneously, the top surface of the encapsulating body 2
may form a platform, base or surface for the driver’s seat 3
to be installed. The driver’s seat 3 may comprise foamed
plastic, set and attached between a top layer of leather and
the top surface of the central part of the encapsulating body
2. Thus, the encapsulating body 2 forms a direct base for the
seat 3 of the driver.

[0051] The encapsulating body 2 may be manufactured
from metal, or from some hard but lighter material which
has good endurance against impulse-type of forces and
twisting forces, in an embodiment. In another possible
embodiment, the encapsulating body 2 is manufactured from
metal, or from a fiber-reinforced composite material, or from
material capable to bear the forces directed towards the
frame 9 and the encapsulating body 2. The encapsulating
body 2 may be manufactured as a singular element, or from
several separate parts which are attachable together in some
way. The snowmobile 1 is prone to experience sudden and
also possibly rather large forces, which usually have a force
vector having mainly a vertical element, such as when the
snowmobile 1 experiences a bump when riding onto an edge
of the pothole on the terrain. However, the forces may also
have a major horizontal component, when the snowmobile
1 hits a tilted edge of a pothole directing the snowmobile
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instantly more to left or to right, or when simply the driving
action of the user makes a sharp turn for the snowmobile 1.
In these varyingly directed external forces, the encapsulating
body 2 needs to maintain all the internal elements such as the
battery package well in its place, no matter the “quality” of
the terrain where the driving takes place. Elastic elements or
otherwise vibration-suppressing elements can be placed
between the lower surface or the inner side surface of the
encapsulating body 2 and the battery package right under or
adjacent to it. Thus, the contact between the battery package
and the inner surface of the encapsulating body 2 can be
made sufficiently good and lasting, no matter the impulse-
type of forces present during the driving. Also, any impulse
experienced by the elastic or vibration suppressing elements
will greatly be absorbed in these intermediate softening
elements, reducing strain experienced on the outer walls and
surfaces of the battery modules within the battery package.
[0052] Comparing to the prior art, the encapsulating body
2 now acts as a support structure which fully replaces the
profile-structured pyramid solution with three A-shaped
elements (as in prior art). The functions and characteristics
enabled by the encapsulating body 2 fully replace the
characteristics made possible by the pyramid-solution, and
furthermore, the present invention provides an optimized
solution for electrically driven snowmobiles, concerning
volumetric consumption within the snowmobile’s outer
housing by different functional entities and structural fea-
tures. Also in case of constant bumps and impulses experi-
enced by the electric snowmobile 1 during normal driving,
the invented structure involving the encapsulating body 2 is
well suited to absorb and direct the forces so that the inner
parts, such as the battery package 11, are not physically
harmed, or e.g. electrically disconnected, during driving in
the harsh conditions. The use of the encapsulating body 2
thus provides advantages over the profile-structured prior art
solution.

[0053] As an alternative or added functional element con-
cerning shock reductions, there may be specific vibration
isolators 10 between the battery package 11 and the frame 9
but these are discussed later in connection with FIGS. 4 and
5. There may be one or more (e.g. three) vibration isolators
10 installed in the snowmobile 1, for diminishing the effects
of vibration onto the battery package 11. In case of three
vibration isolators, the electric snowmobile 1 comprises
three locations between the battery package 11 and the frame
9 where the vibration isolators 10 have been placed, for
enabling twisting forces onto the frame 9 without creating
twisting forces towards the battery package 11.

[0054] Below the encapsulating body 2, there is an endless
drive track, which functions as “a driving mat” and as a
direct interface between the vehicle itself and the snow
surface on the terrain. The power from the electric motor is
converted to a rotating movement of the endless drive track.
[0055] In the front side of the frame, there are two
steerable front skis, which are connected to the front right
and front left side of the frame structure. The steering given
by the driver via the handle bar of the electric snowmobile
transfers to the turning movement of the front skis.

[0056] As this is an electric snowmobile, there is no need
for any internal combustion engine, or any other part which
the internal combustion engine specifically requires. As a
main advantage and as a major “green” result, there is no
exhaust pipe and thus no harmful emissions to the environ-
ment, nor any loud motor sounds created by the internal
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combustion engine. These aspects make the driving experi-
ence very pleasant to the driver.

[0057] The rest of the elements, especially concerning the
front part of the frame structure, are discussed in connection
with the following Figures.

[0058] FIG. 2 illustrates a front part 8 of the frame in the
multifunctional frame structure of the snowmobile in more
detail.

[0059] FIG. 2 shows a general structure of the front part 8
of the frame 9, as separated from the rest of the electric
vehicle. Front skis make the contact to the snow, and the
front skis are connected by mainly vertically aligned rods,
i.e. by a left and right spindle to two A-shaped rod structures.
Two front shock absorbers can be seen as the two thicker
rod-shaped elements in a tilted alignment angle near the
handle bar in the top of the device. The rest of the connecting
rods and their mutual arrangement within the multifunc-
tional frame structure are explained in connection with FIG.
3.

[0060] FIG. 3 illustrates the front part of the frame in the
multifunctional frame structure of the snowmobile also in
more detail, but now highlighting various elements of the
front part. Two front shock absorbers 4 can be seen as the
two thicker rod-shaped elements in a tilted alignment angle
near the handle bar in the top of the vehicle structure. Front
skis are the lowermost elements making the contact to the
snow, and the front skis are connected by mainly vertically
aligned rods, i.e. by a left and right spindle 7 to two
A-shaped rod structures (i.e. the lower and upper suspension
A-arms 6, 5). The spindle 7 may also be called as a ski leg.
The lower suspension A-arms 6 are placed substantially
along a horizontal direction. The top point of the A-shape is
connected to either the left or right spindle 7 (which locates
substantially vertically, sticking up from either the left or
right front ski). One branch of the lower left A-shaped
element (i.e. half of the respective A-arm 6) is connected to
one branch of the lower right A-shaped element (i.e. “mir-
roring” half of the respective A-arm 6), near the central
longitudinal axis of the vehicle. The connection point can be
seen in FIG. 3 as the low central connection point (i.e. a first
common connection point), where five rods depart from
nearly the same connection point. In an embodiment, there
can be five rods connected together directly, or via shaped
forms/elements in connection with rods, or via some inter-
mediate connection elements or attachment tools (screws
etc.) connecting the lower suspension A-arms 6 firmly to the
rest of the frame.

[0061] In an embodiment, both branches (of the element
6) starting from the A-shaped top location within either on
the left or right spindle 7, will connect to the outer surface
of the encapsulating body 2 in the branch’s outer end. This
can be seen especially in FIG. 1. This connection makes the
structure more robust and endurable.

[0062] The top ends of the left and right spindle 7 are
where the upper suspension A-arms 5 are connected. The
alignment of these A-shaped elements are principally the
same as for the lower suspension A-arms 6. Thus, summa-
rizing this structure, in the left hand side there are two
A-shaped elements right on top of one another in a similar
angular position, and the same applies for the right-hand side
as well. Also the upper suspension A-arms 5 will connect
together via one of their branches (see FIG. 3), in a second
common connection point. Concerning this central axial line
in a longitudinal direction of the vehicle, the mutual con-
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nection points (i.e. the first and second common connection
points) of the lower and upper A-shaped elements 6, 5 will
locate fixed along a steering column connected directly to
the handle bar of the electric snowmobile 1.

[0063] There are two front shock absorbers 4 in an
embodiment, which are connected to a respective interme-
diate element, which in turn are connected to a respective
upper suspension A-arm 5. Furthermore, the two front shock
absorbers 4 are further attached to the steering column,
above the first and second common connection points,
where the attachment point to the steering column locates
also vertically higher than the two intermediate elements.
This structure enables good shock absorption capabilities in
case of impulse-like forces and shocks experienced by the
electric snowmobile in a bumpy terrain.

[0064] The handle bar in the top of the vehicle thus
experiences dampened impulses and mitigated shocks dur-
ing the driving, and the vertical distance from the handle
bar’s level of the electric snowmobile to the level of the front
skis will oscillate between certain limit values, based on
experienced pits and potholes, and other hits created by the
surrounding terrain during driving.

[0065] Controlling electric cablings or wirings are not
visible in FIG. 3.

[0066] The illustrated frame structure creates many advan-
tages. It is light, and enables an aerodynamical solution for
the frame’s outer design. It is also robust and enduring
during harsh outdoor environments, involving not only
bumpy conditions, but also very cold conditions. There is
good dampening characteristics for outside forces and
impulses, making the driving more pleasurable for the
driver. The design offers a driving position, which resembles
a driving position made possible by current motorbikes.
Also, the space which has been occupied by various parts
required in the internal combustion engine-based snowmo-
biles, are now vacated in the electric snowmobile solution,
and this free space is now well used in redesigning some
shapes and alignment angles of the various rods of the frame
structure. Therefore, it can be said that the presented design
has been really optimized for the electric snowmobile, and
maybe for the first time during the development history of
electrically driven snowmobiles.

[0067] FIG. 4 illustrates the encapsulating body and vibra-
tion isolators of the electric snowmobile in more detail, in an
embodiment of the present invention. A major part of the
frame 9 is visible and shown from the point of view from the
top left of the snowmobile structure. The longer element
placed in a longitudinal direction which has a horizontally
aligned part in the central area, is the encapsulating body 2,
which is also visible partly in FIG. 1. In this embodiment of
the present invention, at least one vibration isolator 10 is
placed between the battery package (not shown in FIG. 4)
and the frame 9, for diminishing the effects of vibration onto
the battery package. Furthermore, the electric snowmobile
comprises three locations between the battery package and
the frame 9 where the vibration isolators 10 have been
placed, for enabling twisting forces onto the frame 9 without
creating twisting forces towards the battery package. One
exemplary location of a vibration isolator 10 is shown in
FIG. 4.

[0068] Otherwise, concerning the front part of the frame 9,
this embodiment may be implemented similarly as shown in
FIGS. 1-3. The tail end part of the frame 9 can be designed
as shown in FIG. 4; this design is also visible in FIG. 1. The
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illustrated shape however may be varied to some other
beneficial shape if desired e.g. for acrodynamical reasons.
[0069] The encapsulating body 2 and the battery package
11 are more clearly shown in FIG. 5, as an exploded view.
[0070] FIG. 5 illustrates the role of the encapsulating body
2 also as a protective cover structure for the battery package
11 of the electric snowmobile 1. The second role of the
horizontal part of the encapsulating body 2 is to work as a
base for the instalment of the driver’s seat 3. A third role or
purpose is to integrate the whole structure more together in
a sense that outside impulses and forces directed towards the
handle bar in the front, will also propagate along the
longitudinal body 2, through the connection interface
between the front part of the frame 8 and the encapsulating
body 2. A fourth role or purpose is to protect also the driver
and the vehicle itself so that all electric parts such as battery
package 11 and wirings and the electric motor locate safely
inside the volume determined by the surface contour of the
encapsulating body 2. Thus, the shape of the encapsulating
body 2 is designed so that snow won’t enter the inner parts
of'the encapsulating body 2, e.g. into contact with the battery
package 11 or any other electric parts during the driving. The
inner parts are thus well protected, without added housings
or other covering structures. In some embodiments, the
encapsulating body 2 may act also as an EMI (=electromag-
netic interference) shield; this feature is dependent on the
selected material or materials (in case of multi-part, multi-
material encapsulating body 2), and e.g. a metallic material
selected for the encapsulating body 2 creates at least some
shielding against interferences.

[0071] An optimal range of thickness for the material layer
forming the encapsulating body 2 is 1-5 millimeters. This
ensures proper rigidity and physical protection against out-
side hits and contacts, but also maintains the frame structure
light enough.

[0072] Proper materials suitable for the encapsulating
body 2 and for the various rods and also for the front shock
absorbers 4 (concerning the solid parts forming the pipe-like
parts) applied in the frame 9 comprise aluminium, steel,
stainless steel, carbon fiber, and composite materials in
general. Certain parts and elements may be manufactured
from certain composite materials, if they are hard and
durable enough for harsh outdoor use in winter conditions.
With composite materials, the snowmobile 1 may be
designed to weigh less, if this is desired for compensating
the large weight created by the battery package 11.

[0073] The encapsulating body 2 may be formulated so
that its front part reaches higher than its flat rear part. The
shape of the front part of the encapsulating body 2 may
resemble a pyramid-shape (we do not mean the “pyramid
structure” as in the above prior art, i.e. the profile-structured
snowmobile from the early 2000’s), which will accommo-
date the A-shaped upper and lower support rods 5, 6, and the
steering column and the front shock absorbers 4. Generally,
the encapsulating body 2 can be said to comprise an elevated
front section. One possible shape is shown in the Figures. In
an alternative design option (see FIG. 1), the pyramid-
shaped front part of the encapsulating body 2 will accom-
modate only a small part of the A-shaped support rods 5, 6
and the steering column; instead, the front shock absorbers
4 and most parts of the A-shaped support rods 5, 6 will locate
outside of the front part of the encapsulating body 2,
together with the left or right spindle 7, the handle bar and
the front skis, as well. The handle bar is meant to be installed
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right through the highest location of the encapsulating body
2 (in the elevated front section, as FIG. 1 also illustrates).
[0074] As FIG. 5 illustrates, the encapsulating body 2 may
comprise tilted side surfaces so that the driver’s legs may be
placed in a natural and comfortable fashion next to the tilted
or vertical section of the encapsulating body 2.

[0075] FIG. 5 shows two possible locations for the vibra-
tion isolators 10 between the battery package 11 and the
encapsulating body 2, but these represent mere examples of
various possible locations. As the frame 9 comprises the
encapsulating body 2, the vibration isolators 10 are consid-
ered to locate also between the frame 9 and the battery
package 11 (as described elsewhere in the description).
These shown locations are right at the rear side of the battery
package 11, and right in front of the battery package 11. One
possible option is to place vibration isolators on top of four
vertical side edges of the battery package 11. A fifth vibra-
tion isolator could maybe be placed along the bottom surface
of the battery package 11. The top surface of the battery
package 11 comprises connectors and various technical
parts, such as cooling pipes, and possibly terminal strips
sticking up from the battery package 11. However, on top of
slightly ovally shaped connectors which themselves connect
adjacent modules together along the top surface of the
battery modules, there can be a sixth vibration isolator 10
which may locate right under the top flat surface in the
central part of the encapsulating body 2. The structure is
desired to be rigid and the parts should not move or hit
towards one another within the snowmobile 1.

[0076] One option is to place an elastic layer or an elastic
element between the inner surface of the encapsulating body
2 and the battery package 11. In the group of embodiments,
the elastic part/element or elastic/flexible characteristic may
be present along one-six outer surfaces of the hexahedronal
battery package 11.

[0077] In the embodiment shown in FIG. 5, the battery
modules are packed here in a single longitudinal row, with
six modules in this single row. With known physical dimen-
sions of a single battery module, the number of rows,
columns, and even layers of modules can be selected in
order to fit them within the battery space defined by the
encapsulating body 2. Thus, six battery modules represent
just a single embodiment among all possible embodiments
suitable for a snowmobile use.

[0078] The battery package 11 may be fixed in its place to
the frame 9, by separate cablings, or wirings, or strips of
elastic band, or connectors, or by similar attachment means.
In other words, the battery package 11 is configured to be
attached to the frame 9 by metal-comprising connecting
wires or by other flexible connectors, such as a clamp
assembly or fasteners, for ensuring a non-detachment of the
battery package 11 in case the encapsulating body 2 is
damaged during a crash of the electric snowmobile 1.
[0079] The top surface of the central horizontal planar area
of the encapsulating body 2 may be provided with the
driver’s seat 3, without any intermediate base or added
element. In other words, the driver’s seat 3 comprising e.g.
foamed plastic and top leather layer may be directly installed
and fixed on top of the central horizontal part of the
encapsulating body 2. In other words, a driver’s seat 3
locates right on top of the encapsulating body 2, where the
driver’s seat 3 has been constructed by fixing foamed plastic
between leather of the driver’s seat 3 and the encapsulating
body 2 by appropriate connection tools.
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[0080] Summarizing the main concept of the present
invention, it introduces an electric snowmobile 1, wherein
the electric snowmobile 1 comprises a battery package 11, a
frame 9, where the frame 9 comprises an encapsulating body
2, where at least a part of the encapsulating body 2 covers
the battery package 11 on top of it and on top of'its sides. The
present invention is characterized in that a front part of the
frame 9 comprises two upper suspension A-arms 5, and two
lower suspension A-arms 6, where the top ends of the upper
and lower A-shapes are connected via a left and right spindle
7 to respective front skis of the electric snowmobile 1.
[0081] In an embodiment, the frame 9 is further con-
structed so that either of the low ends of the A-shapes are
connected to two common connection points along the
central longitudinal axis of the electric snowmobile 1 so that
the lower suspension A-arms 6 have a first common con-
nection point, and the upper suspension A-arms 5 have a
second common connection point. In that embodiment, the
first and second common connection points locate fixed
along a steering column connected directly to the handle bar
of the electric snowmobile 1.

[0082] In an embodiment, concerning front shock absorb-
ers 4 shown e.g. in FIGS. 1-3, the two front shock absorbers
4 are further attached to the steering column, above the first
and second common connection points, the attachment point
to the steering column locating also vertically higher than
the two intermediate elements (which locate in the lower
ends of the front shock absorbers 4).

[0083] Inanembodiment, the shape of the battery package
11 and the shape of the part of the encapsulating body 2 in
its inner surface surrounding the battery package 11 are
hexahedronal. Many dimensional ratios are possible within
this hexahedron, and the illustrated embodiment of six
battery modules in a single row is merely one possible
example.

[0084] In an embodiment, the electric snowmobile 1 is
further constructed so that the battery package 11 is config-
ured to be attached to the frame 9 by metal-comprising
connecting wires or by other flexible connectors, such as a
clamp assembly or fasteners, for ensuring a non-detachment
of the battery package 11 in case the encapsulating body 2
is damaged during a crash of the electric snowmobile 1.
[0085] In an embodiment, the electric snowmobile 1 is
further constructed so that the material of the encapsulating
body 2 is selected from aluminum, steel, stainless steel, or
carbon fiber such that it acts as an electromagnetic interfer-
ence, EMI, protection means for the electric snowmobile 1.
[0086] The present invention differs from the profile-
structured prior art snowmobile in various ways. The prior
art solution has three A-shaped support structures installed
so that all A-shapes are topped at the highest position of the
frame (i.e. the pyramid’s top spot). However, the present
invention comprises four A-shaped elements, and front
shock absorbers enabling the vertical distance between the
handle bar’s level and the ski’s level to shorten to a certain
extent during a hit by the terrain, and further, the encapsu-
lating body in order to create a completely new kind of
frame structure. This is a multifunctional structure as dis-
cussed above. The A-shapes used in the present invention
are placed and aligned so that their “top locations” (i.e. the
point where two rods diverge) are placed on top of the
central part of both front skis. This distributes the forces
experienced by the front skis so that a big part of the forces
will distribute along different surface locations of the encap-
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sulating body 2, and a part of the forces will dampen because
of the front shock absorbers acting as a mitigating element
for the incoming physical impulses. The presented structure
makes the electric snowmobile more robust and more endur-
ing during various effects originating from the outside world
(i.e. environmental and snow-related), and also resistant
against twists, turns and shocks.

[0087] The present invention may vary within the scope of
the claims.

1. An electric snowmobile, wherein the electric snowmo-
bile comprises:

a battery package;

a frame; where the frame comprises:

an encapsulating body, where at least a part of the
encapsulating body covers the battery package on
top of the battery package and on top of sides of the
battery package;

wherein:

a front part of the frame comprises:

two upper suspension A-arms; and
two lower suspension A-arms;
where top ends of the upper and lower A-arms are
connected via a left spindle and a right spindle to
respective front skis of the electric snowmobile, and

the encapsulating body comprises metal, or a fiber-rein-
forced composite material, or material capable of bear-
ing forces directed towards the frame and the encap-
sulating body.

2. The electric snowmobile according to claim 1, wherein
two front shock absorbers are connected to a respective
intermediate element, and each intermediate element is
connected to a respective upper suspension A-arm.

3. The electric snowmobile according to claim 1, wherein
the electric snowmobile further comprises:

at least one vibration isolator between the battery package

and the frame, for diminishing the effects of vibration
onto the battery package.

4. The electric snowmobile according to claim 3, wherein
the electric snowmobile comprises three locations between
the battery package and the frame for receiving the at least
one vibration isolator, for enabling twisting forces onto the
frame without creating twisting forces towards the battery
package.

5. The electric snowmobile according to claim 1, wherein:

either of low ends of the A-arms are connected to two

common connection points along a central longitudinal
axis of the electric snowmobile so that the lower
suspension A-arms have a first common connection
point, and the upper suspension A-arms have a second
common connection point.

6. The electric snowmobile according to claim 5, wherein:

the first and second common connection points locate

fixed along a steering column connected directly to a
handle bar of the electric snowmobile.

7. The electric snowmobile according to claim 2, wherein:

the two front shock absorbers are further attached to a

steering column, above the first and second common
connection points, the attachment point to the steering
column locating vertically higher than the two inter-
mediate elements.

8. The electric snowmobile according to claim 1, wherein
the electric snowmobile further comprises:
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a driver’s seat directly on top of the encapsulating body,
wherein the driver’s seat comprises foamed plastic
fixed between leather of the driver’s seat and the
encapsulating body.

9. The electric snowmobile according to claim 1, wherein:

a shape of the battery package and a shape of a part of the
encapsulating body in an inner surface surrounding the
battery package are hexahedronal.

10. The electric snowmobile according to claim 1,

the battery package being configured to be attached to the
frame by metal-comprising connecting wires or by
other flexible connectors, for ensuring a non-detach-
ment of the battery package in case the encapsulating
body is damaged during a crash of the electric snow-
mobile.

11. The electric snowmobile according to claim 1,

wherein:

the material of the encapsulating body is selected from
aluminum, steel, stainless steel, or carbon fiber such
that the material acts as an electromagnetic interfer-
ence, EMI, protector for the electric snowmobile.

#* #* #* #* #*
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