(12) PATENT

(11) 344825 (13) B1
(19) NO
NORWAY (51) IntCl.
B62D 55/08 (2006.01)
B62D 55/10 (2006.01)
B62D 55/13 (2006.01)
B62D 55/30 (2006.01)
Norwegian Industrial Property Office
(21)  Application nr. 20181380 (86)  International Filing
Date and
Application Number
(22) Date of Filing 2018.10.25 (85)  Date of Entry into
National Phase
(24) Date of Effect 2018.10.25 (30) Priority 2018.10.23, NO, 20181357
(41) Publicly Available  2020.04.24
(45) Granted 2020.05.11
(73) Proprietor MK EVOL AS, Holtenjordet 5 C, 9513 ALTA, Norge
(72) Inventor Morten Kjellmann, Holtenjordet 5 C, 9513 ALTA, Norge

(74) Agent or Attorney  ONSAGERS AS, Postboks 1813, Vika, 0123 OSLO, Norge

(54) Title TRACK KIT
(56) References
Cited: WO 9108941 A1, US 3664449 A, EP 2625775 A1, EP 1982904 A1, US 2017233018 A1,

WO 2017222622 A1, US 4313516 A
(57) Abstract

A track kit for a vehicle (2), the vehicle comprising a
chassis (38), a rear drive axle featuring two opposite
wheel hub units (3), and a rear suspension, and the
track kit comprises two track assemblies (1,1°), each
track assembly comprises an endless (ground) track (5),
a front idler wheel (8), an intermediate support member
(6) comprising at least one track engaging element (7), a
rear idler wheel (9), a drive wheel (10}, at least one
swing arm (11,12) and a shock absorber connecting
assembly (13,14), wherein the endless track (5)
comprises an external side featuring ground lugs (15} for
ground engagement and an internal side featuring drive
lugs (16) for engagement with the drive wheel (10), and
the internal side is circumferentially trained around and
in contact with the front idler wheel (8), the at least one
track engaging element (7), the rear idler wheel (9) and
the drive wheel (10); the drive wheel (10} is connectable
to one of the wheel hub units (3); the front idler wheel (8)
is arranged at a level above the at least one track
engaging element (7) and comprises a front idler wheel
axle (17) rigidly connectable to the chassis; the at least
one swing arm (11,12} is pivotably connected to the
intermediate support member (6) and pivotably
connectable to the chassis; the shock absorber
connecting assembly (13,14) is connected to the
intermediate support member (6) and operably
connectable to a lower connecting end of a shock
absorber (4) having an upper end (32) operably
connected to the chassis.
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Field of the invention
The present invention concerns the technical field of track kits for conversion of a
wheel-drive vehicle to a track-drive vehicle.

Background

Track assemblies or track kits for the conversion of a wheel-drive vehicle, such as
all-terrain vehicles (ATV’s) and utility terrain vehicles (UTV’s) to track-drive
vehicles are well known.

The prior art track assemblies are mounted on the wheel hub unit of the vehicles
such that the original wheels are replaced by the track assemblies. This allows for
an improved traction and navigability of the vehicle in rugged terrain and in snowy
conditions. However, the prior art track assemblies have a much higher mass than
the wheels they replace, and the un-sprung mass is thus increased. The increased
unsprung mass limits the usable speed of the vehicle. In addition to limiting the
usable speed, the prior art track assemblies are also known to induce an increased
wear of the original suspension components, such as bushings and ball joints.
Further, the durability of the prior art track assemblies themselves is low, due to
high internal unsprung mass.

US 2017/0210434 A1 discloses a track assembly for mounting to the wheel hub unit
of a wheel-drive vehicle. The track assembly is stabilized by a dual-pivot arm
arranged at a front section of the track assembly. The dual-pivot arm is mountable
to a frame member of the vehicle to prevent contact between the vehicle and the
track assembly.

CA 2735095 A1 discloses a track assembly for mounting to the wheel hub unit of a
wheel-drive vehicle. When the wheel-drive vehicle comprises a shock absorber, the
shock absorber is replaced by a rigid member to lock movement of the original
vehicle suspension, and suspension of the track is obtained by a spring and
dampener being part of the track assembly. In this manner, the un-sprung weight of
the converted vehicle is reduced.

WO 9108941 A1 discloses a track kit for a vehicle comprising a chassis, a rear
drive axle featuring two opposite wheel hub units and a rear suspension. The track
kit comprises two track assemblies comprising an endless track with an external
side featuring ground lugs and an internal side featuring drive lugs, a front

idler wheel, a rear idler wheel, an intermediate support member comprising a track
engaging element, a drive wheel and two swing arms. The drive wheel is
connectable to one of the wheel hub units. The front idler wheel comprises a front
idler axle and is arranged at a level above the at least one track engaging element.
The swing arms are pivotably connected to the intermediate support member.
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Various prior art track assemblies are also disclosed in for instance WO
20177222622 Al and US 2014/0231157 Al.

The aim of the present invention is to provide an improved track assembly for
conversion of a wheel-drive vehicle to a track-drive vehicle. The track assembly
alleviates or avoids at least some of the disadvantages of the prior art track
assemblies. In particular, the invention provides a track assembly having reduced
unsprung mass and an increased ground contacting track area.

Summary of the invention
The present invention is defined by the attached claims and in the following:

In a first aspect, the present invention provides a track kit for a vehicle, the vehicle
comprising a chassis, a rear drive axle featuring two opposite wheel hub units, and a
rear suspension, and the track kit comprises two track assemblies (or alternatively
two rear track assemblies), each track assembly comprises an endless track, a front
idler wheel, an intermediate support member comprising at least one track engaging
element, a rear idler wheel, a drive wheel, at least one swing arm and a shock
absorber connecting assembly, wherein

the endless track comprises an external side featuring ground lugs for ground
engagement and an internal side featuring drive lugs for engagement with the drive
wheel, and the internal side is circumferentially trained around and in contact with
the front idler wheel, the at least one track engaging element, the rear idler wheel
and the drive wheel;

the drive wheel is connectable to one of the wheel hub units, preferably connectable
to the wheel hub unit by the bolts used for mounting a wheel, i.e. for mounting the
rims of a wheel;

the front idler wheel is arranged at a level above the at least one track engaging
element and comprises a front idler wheel axle rigidly connectable to the chassis;

the at least one swing arm is pivotably connected to the intermediate support
member and pivotably connectable to the chassis;

the shock absorber connecting assembly is connected to the intermediate support
member and operably connectable to a lower connecting end of a shock absorber
having an upper end operably connected to the chassis.
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The first aspect may also be defined as a track kit for conversion of a wheel-drive
vehicle.

The two track assemblies of the track kit are preferably mirror images of each other.

The intermediate support member may be any type of longitudinal framework or
beam suitable for supporting any type of track engaging member, such as slide rails
and/or idler wheels. The intermediate support member may be arranged such that
the track engaging member is in contact with the track at a level below the front
idler wheel.

The at least one swing arm, may also be termed a swing arm assembly. The at least
one swing arm is arranged such that the intermediate support member may move
relative to the front idler wheel, preferably in both a vertical and horizontal
direction, and relative to the chassis during use. Further, the at least one swing arm
may be arranged to guide the movement of the intermediate support member such
that the tension of the endless track is maintained during vertical movement of the
intermediate support member, i.e. vertical movement caused by ground interaction
during use. In other words, the at least one swing arm may be arranged to guide the
intermediate support member in a horizontal direction away from the front idler
wheel when the intermediate support member is forced in a vertical direction
towards the chassis during use. The at least one swing arm may further be arranged
to prevent sideways and/or torsional movement of the intermediate support member.
In other words, the at least one swing arm may be arranged to prevent sideways
and/or torsional movement of the intermediate support member relative the
longitudinal direction of the track assembly and the chassis.

The at least one swing arm is preferably pivotably connected to the intermediate
support member and pivotably connectable to the chassis, such that the intermediate
support member is only allowed to move in a vertical plane, i.e. a vertical plane
parallel to the direction of the suspension travel during use or a vertical plane
parallel to the longitudinal direction of the track assembly. Alternatively, the
intermediate support assembly may be defined as only being allowed to move in a
vertical plane intersecting the whole endless track.

The various types of idler wheels, i.e. the front idler wheel, the rear idler wheel and
intermediate idler wheel, as well as the pinch wheel (see below), may each comprise
a set of parallel wheels having a common rotational axis.

The rear idler wheel is arranged to guide the endless track from the at least one
track engaging element to the drive wheel and may be connected to a rear section of
the intermediate support member.
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The front idler wheel may be arranged at a level above and in front of the at least
one track engaging element, such that the endless track extends between the front
idler wheel and a foremost track engaging element at an angle of more than 0°, and
preferably between 5-30°, relative the horizontal.

The front idler wheel is preferably connectable to the chassis at a level allowing
space/room for at least a section of the endless track to run between the front idler
wheel and the chassis.

In other words, the front idler wheel axle is connectable to the chassis, optionally
via any suitable intermediate element or feature, such that the idler wheel axle is
held at a fixed level relative the chassis. Alternatively, the front idler wheel may be
defined as being rotatably connectable to the chassis, such that the front idler wheel
is arranged at a fixed level relative to the chassis during use.

In other words, the shock absorber connecting assembly is connected to the
intermediate support member and operably connectable to at least a lower
connecting end of a shock absorber, such that the shock absorber will act on the
intermediate support member during use. The upper end of the shock absorber may
be at least indirectly connected to the chassis at a connecting point having a fixed
level relative to the chassis. The connecting point may for instance be the vehicles
original mount for the upper end of a shock absorber or the first connection of a rear
suspension locking device, see below. In other embodiments, the connecting point
for the upper end of a shock absorber may be arranged on a support framework, see
below. The shock absorber may be an original shock absorber of the rear suspension
of the vehicle, i.e. the vehicle may have a rear suspension comprising the shock
absorber or at least one shock absorber. Alternatively, the shock absorber may be a
shock absorber specific for use with the track kit.

In an embodiment of the track kit, each track assembly comprises a pinch wheel in
contact with the external side of the endless track and arranged adjacent to the drive
wheel and rear of the front idler wheel.

The pinch wheel may be arranged adjacent to the drive wheel and rear of the front
idler wheel to improve the contact between the drive wheel and the drive lugs and to
guide the endless track to a level below the chassis if required.

In an embodiment, the pinch wheel is arrangeable at a level below the chassis.

In an embodiment, the track kit is for a vehicle having a rear suspension comprising
a shock absorber (i.e. an original shock absorber) for each of the wheel hub units
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and the shock absorber connecting assembly is connected to the intermediate
support member and operably connectable to at least a lower connecting end of one
of the shock absorbers. In other words, when mounted to a vehicle having a rear
suspension comprising a shock absorber for each of the wheel hub units, the shock
absorber connecting assembly is connected to the intermediate support member and
operably connectable to at least a lower connecting end of one of the shock
absorbers, such that the shock absorber will act on the intermediate support member
during use. Alternatively, the original shock absorbers of the vehicle may be
replaced by shock absorbers specific for the track kit.

In an embodiment, the track kit comprises at least one shock absorber being
operably connectable between the shock absorber connecting assembly and the
chassis of a vehicle.

In an embodiment of the track kit, the shock absorber connecting assembly
comprises a shock connecting arm pivotably connected to the intermediate support
member and pivotably connectable to the chassis, the shock connecting arm
comprises a connection for (or is connectable to) a lower end of the shock absorber,
and is preferably connected to the intermediate support member, and connectable to
the chassis, via a multi-directional joint. The multi-directional joint may be any
suitable joint such as a ball joint and similar. When the vehicle comprises a shock
absorber for each of the wheel hub units, the shock absorber connecting assembly
may be defined as comprising a shock connecting arm pivotably connected to the
intermediate support member and pivotably connectable to the chassis, the shock
connecting arm comprises a connection for (or is connectable to) a lower end of one
of the shock absorbers, and is preferably connected to the intermediate support
member, and connectable to the chassis, via a multi-directional joint.

In an embodiment of the track kit, the at least one track engaging element comprises
at least one intermediate idler wheel, a slide rail or any combination thereof. The
track engaging element may be multiple intermediate idler wheels rotatably
connected to the intermediate support member.

In an embodiment, the track kit comprises a rear suspension locking device
arrangeable to prevent vertical movement of the wheel hub units (to which the track
assemblies are connected or connectable) relative the chassis during use. The rear
suspension locking device may be arrangeable to lift the level of the wheel hub
units relative the chassis.

In an embodiment of the track kit, the rear suspension locking device is a part of the
shock absorber connecting assembly and comprises a first connection for an upper
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end of the shock absorber. In other words, the shock absorber connecting assembly
comprises the rear suspension locking device.

In other words, the rear suspension locking device may be arrangeable or

connectable to lock the wheel hub unit(s) in a position having a higher vertical level

than the original position of the wheel hub unit(s). In other words, the rear
suspension locking device may be arrangeable or connectable to lock the wheel hub
unit(s) in a position closer to the chassis. By being able to raise the wheel hub
unit(s) to a higher level the track kit may easily be arranged to accommodate a
longer suspension/dampening travel of the intermediate support member without
interfering with the drive wheel.

In an embodiment of the track kit, the rear suspension locking device comprises a
first connection for an upper end of the shock absorber.

In an embodiment of the track kit, the rear suspension locking device comprises a
second connection for a vertically moveable portion of the rear suspension and a
third connection for connecting the rear suspension locking device to the chassis.
The vertically moveable portion will depend on the type of rear suspension, i.e. the
vertically moveable portion may for instance be an A-arm, a trailing arm, a
vertically moveable link in a multi-link suspension etc. Common for all vertically
moveable portions is that their vertical movement translates into a vertical
movement of the wheel hub unit.

In an embodiment of the track kit, the third connection of the rear suspension
locking device is arranged to be connected, or is connectable, to the chassis via a
mount for the upper end of the shock absorber, i.e. via the original mount for the
upper end of the shock absorber of the vehicle.

In an embodiment of the track kit, the rear suspension locking device comprises a

longitudinal element, e.g. a beam, comprising at least the second connection and the

third connection. The longitudinal element may preferably also comprise the first
connection for an upper end of the shock absorber, the first connection preferably
arranged between the second and third connection.

In an embodiment of the track kit, the pinch wheel comprises a pinch wheel axle
being rigidly connectable to the chassis. In other words, the pinch wheel axle is
connectable to the chassis, optionally via any suitable intermediate element or
feature, such that the pinch wheel axle is fixed/rigid relative to the chassis. In other
words, such that the pinch wheel axle and the pinch wheel are at a fixed level
relative to the chassis
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In an embodiment of the track kit, the at least one swing arm comprises a {ront
swing arm and a rear swing arm, the front swing arm is pivotably connected to a
front section of the intermediate support member and pivotably connectable to the
chassis, and the rear swing arm is pivotably connected to a rear section of the
intermediate support member and pivotably connectable to the chassis, optionally
via an element of the vehicle or track assembly having a fixed position relative the
chassis. The rear swing arm may be pivotably connected to the intermediate support
member via a pivot link arm pivotably connected to the rear section of the center
beam and a lower end of the rear swing arm.

In an embodiment, the track kit (or each track assembly) comprises a front shock
absorber pivotably connected to a front section of the intermediate support member
and operably connectable to the chassis. The front shock absorber may also be
defined as being pivotably connectable to the chassis. In other words, the front
shock absorber is operably connected or arranged between the front section of the
intermediate support member and the chassis such that the front section is
pushed/forced in a downwards direction. In other words, the front shock absorber is
connected or arranged between the front section of the intermediate support member
and the chassis, such that the balance point of the vehicle is moved towards the
front. The effect of the front shock absorber is that less of the vehicles mass is
supported by front steering elements of the vehicle, or in other words, more of the
vehicles mass is supported by the track assemblies. In other words, the front shock
absorber provides a reduced ground pressure at the front of the vehicle. The front
steering elements may be a set of wheels, skis or tracks.

In other words, the front shock absorber is connected/connectable such that the
intermediate support member has a suspension travel, or has a vertical travel that is
dampened, relative the chassis during use.

In an embodiment of the track kit, each track assembly comprises a first connecting
element to which the front idler wheel axle is rigidly connected and a second
connecting element to which the at least one swing arm is pivotably connected.

In an embodiment of the track kit, each track assembly comprises a third connecting
element and the rear swing arm is pivotably connected to the second connecting
element and the front swing arm is pivotably connected to third connecting element.

In an embodiment of the track kit, each track assembly comprises at least one of a
fourth connecting element to which the front shock absorber is pivotably connected,
a fifth connecting element to which the pinch wheel axle is rigidly connected and a
sixth connecting element to which the shock connecting arm is pivotably connected.
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In an embodiment, the track kit comprises a support framework rigidly connectable
to the chassis and to which the front idler wheel axle of each track assembly is
rigidly connected and the at least one swing arm of each track assembly is pivotably
connected.

In an embodiment of the track kit, the front shock absorber of each track assembly
is pivotably connected to the support framework and/or the pinch wheel axle of
each track assembly is rigidly connected to the support framework and/or the shock
connecting arm of each track assembly is pivotably connected to the support
framework.

In an embodiment of the track kit, the support framework comprises at least the first
connecting element to which the front idler wheel axle is rigidly connected and the
second connecting element to which the at least one swing arm is pivotably
connected. The support framework may be a substantially horizontal framework.

In an embodiment of the track kit, the rear swing arm is pivotably connected to the
second connecting element and the support framework comprises the third
connecting element to which the front swing arm is pivotably connected. In other
words, the at least one swing arm or swing arm assembly is connected to the second
and the third connecting element.

In an embodiment of the track kit, the support framework comprises at least one of
the fourth connecting element to which the front shock absorber is pivotably
connected, the fifth connecting element to which the pinch wheel axle is rigidly
connected and the sixth connecting element to which the shock connecting arm is
pivotably connected.

In an embodiment of the track kit, the support framework comprises a seventh
connecting element to which the upper end of a shock absorber may be connected.

In an embodiment of the track kit, the support framework is modular.

In an embodiment of the track kit, the support framework comprises at least a first
section rigidly connectable to the chassis and at least a second section comprising
the track assemblies, the second section being releasably connectable to the chassis
via the first section. The second section may comprise the first and second
connecting elements of the track assemblies. The second section may also comprise
any of the third, fourth and fifth connecting elements of the track assemblies. In an
embodiment of the track kit, the first section may constitute an integral part of the
chassis or may be pre-installed on a commercial vehicle.
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In an embodiment of the track kit, the first section comprises the sixth connecting
elements and optionally the seventh connecting elements.

In an embodiment of the track kit, the second section comprises at least two second
section halves, each half connected to a separate track assembly. In other words, the
framework may comprise a second and third section, each of the second and third
section connected to a separate track assembly. Each of the second section halves
(or each of the second section and the third section) may comprise a first and
second connecting element for one of the track assemblies, and optionally any of
the third, fourth and fifth connecting element.

In an embodiment of the track kit, the first section may constitute an integral part of
the chassis or may be pre-installed on a commercial vehicle.

In a second aspect, the present invention provides a track assembly for a track kit
according to the first aspect and optionally any embodiments thereof.

In a third aspect, the present invention provides a vehicle comprising a track kit
according to the first aspect, and optionally any embodiments thereof, or a track
assembly according to the second aspect.

In a fourth aspect, the invention provides a method of converting a wheel-drive
vehicle to a track-drive vehicle, the vehicle comprising a chassis, a rear drive axle
featuring two opposite wheel hub units and a rear suspension, the method
comprising the steps of:
- providing a track kit according to any embodiment of the first aspect;
- connecting the drive wheel of each track assembly to a corresponding wheel
hub unit;
- rigidly connecting the front idler wheel axles to the chassis;
- pivotably connecting the at least one swing arms to the chassis; and
- operably connecting the lower end of a shock absorber to the shock absorber
connecting assembly.

In an embodiment of the fourth aspect, the rear suspension comprises at least one
shock absorber, and the method comprises a step of disconnecting at least the lower
end of the shock absorber from the rear suspension prior to connecting the lower
end to at least one of the shock absorber connecting assemblies.

In an embodiment, the fourth aspect comprises a step of:
- operably connecting the front shock absorber to the chassis.

In an embodiment, the fourth aspect comprises a step of:
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- disconnecting an upper end of the at least one shock absorber from the rear
suspension;

- connecting the second connection of the rear suspension locking device to a
vertically moveable portion of the rear suspension; and

- connecting the third connection of the rear suspension locking device to the
chassis.

In an embodiment, the fourth aspect comprises a step of:
- connecting the first connection of the rear suspension locking device to the
upper end of the at least one shock absorber.

In an embodiment, the fourth aspect comprises the steps of:
- disconnecting an upper end of the at least one shock absorber from the rear
suspension; and
- connecting the upper end of the at least one shock absorber to a connecting
point having a fixed level relative to the chassis.

In a fifth aspect, the present disclosure provides a ski assembly for mounting on a
front wheel hub unit of a wheel-drive vehicle, wherein the wheel hub unit comprises
a wheel and a brake caliper bracket fastened to a bracket mount on the hub unit by
caliper mounting bolts, the ski assembly comprises a ski element and a fastening
assembly, wherein
- the fastening assembly comprises an arm having a first end and a second
end, the first end is pivotably connected to the ski element around a pivot
axis being transverse to the longitudinal direction of the ski element and
the second end comprises a ski fastening bracket comprising at least two
mounting bolt holes arrangeable at positions corresponding to the
positions of the caliper mounting bolts, such that the second end may be
rigidly connected to the bracket mount.

In an embodiment of the fifth aspect, the ski assembly comprises at least two ski
assembly mounting bolts, each bolt dimensioned to replace a caliper mounting bolt
and having a length such that the ski fastening bracket may be rigidly connected to
the bracket mount.

In an embodiment of the fifth aspect, the ski element comprises a cut out through
which a lower section of the wheel may extend. The cut out is preferably
dimensioned such that the wheel is not in contact with the ski element.

In an embodiment of the fifth aspect, the ski element comprises at least a first
support rib arranged in the longitudinal direction of the ski element. The ski
element may comprise a first support rib and a second support rib arranged in the
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longitudinal direction of the ski element, wherein the support ribs are arranged on
opposite sides of the cut out.

In an embodiment of the fifth aspect, the first end is pivotably connected to the ski
element at the first support rib.

The terms «rigidly connected to” and “rigidly connectable to” are intended to mean
that two features/elements are connected/connectable such that they are in a
rigid/fixed relationship, i.e. not able to move relative to one another. It is to be
understood that the two features may be rigidly connected/connectable via any
suitable intermediate feature or element. The terms “rigidly connected to” and
“rigidly connectable to” may alternatively be replaced by “rigidly connected
relative to” and “rigidly connectable relative to”, respectively.

The term “pivotably connected” and “pivotably connectable” are intended to mean
that two features/elements are connected/connectable such that they may pivot
relative to each other. By use of the term it is considered implicit that the two
features are connected/connectable by a suitable pivot connection. It is to be
understood that the two features may be pivotably connected/connectable via any
suitable intermediate feature or element that may be rigidly connected to any of the
two features. The terms “pivotably connected to” and “pivotably connectable to”
may alternatively be replaced by “pivotably connected relative to” and “pivotably
connectable relative to”, respectively.

The term “operably connected” and “operably connectable” are intended to define a
connection between two features which ensures that they work together.
Alternatively, the term defines a connection between two features which provides a
certain effect/result. In other words, the two features do not have to be in direct
contact but may also be indirectly connected via intermediate elements/features.

The term “support framework” is intended to mean a support structure which may
comprise various constructional elements, such as beams, profiles and plates.

The term “chassis” is intended to mean the framework, or support structure, of the
vehicle to which the rear suspension, engine etc. is mounted.

Short description of the drawings
The present invention is described in detail by reference to the following drawings:

Fig. 1 is a perspective side view of a vehicle featuring an exemplary track kit
according to the present invention.
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Fig. 2 is a perspective rear view the vehicle in fig. 1.

Fig. 3 is an enlarged perspective view of the track kit of the vehicle in fig. 1.
Fig. 4 is a side view of the track kit mounted to the vehicle in fig. 1.

Fig. 5 is a perspective top view of the track kit in fig. 4.

Fig. 6 is a perspective view of the ski assembly arranged on the front wheels of the
vehicle in fig. 1.

Fig. 7 is an enlarged view of the ski assembly in fig. 6.

Detailed description of the invention

A vehicle 2 comprising an exemplary track kit is shown in figs. 1-3. Further details
of the exemplary track kit are shown in figs. 4 and 5.

In the exemplary embodiment, the inventive track kit is described by use of a
vehicle 2 featuring a chassis 38, a rear drive axle featuring two opposite wheel hub
units 3, and a double A-arm rear suspension having a rear shock absorber 4 for each
of the wheel hub units. However, the exemplary track kit may easily be adapted for
vehicles featuring other types of rear suspensions. In the description below, the
track kit is mounted by use of the original rear shock absorbers of the vehicle.
However, in some instances it may be preferred to replace the original rear shock
absorbers by unoriginal shock absorbers having improved properties for use
together with the track kit.

The vehicle 2 is further provided with a ski assembly 39 mounted on each of the
front wheel hub units 40. Details of the ski assemblies are described below by
reference to figs. 6 and 7.

The exemplary track kit features two track assemblies 1,1° interconnected by a
support framework 29. Each track assembly comprises an endless ground track 5, a
front idler wheel 8, a center beam 6 (i.e. intermediate support member) comprising
multiple intermediate idler wheels 7 (i.e. at least one track engaging element), a rear
idler wheel 9, a drive wheel 10, a pinch wheel 20, a front swing arm 11 and a rear
swing arm 12 (i.e. at least one swing arm) and a shock absorber connecting
assembly 13,14.
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The endless track 5 comprises an external side featuring ground lugs 15 for ground
engagement and an internal side featuring drive lugs 16 for engagement with the
drive wheel 10, see figs, 2 and 3. The internal side of the ground track 5 is
circumferentially trained around and in contact with the front idler wheel 8, the
multiple intermediate idler wheels 7, the rear idler wheel 9 and the drive wheel 10.

The drive wheel 10 of each track assembly 1,1” is connectable/connected to one of
the wheel hub units 3 of the vehicle 2. Although not shown in the drawings, the
drive wheels 10 are preferably mounted to the wheel hub units via wheel hub bolts.

The front idler wheel 8 is arranged at a level above the multiple intermediate idler
wheels 7 and comprises a front idler wheel axle 17 rigidly connectable/connected to
the chassis 38.

The pinch wheel 20 is in contact with the external side of the endless track 5 and is
arranged adjacent to the drive wheel 10 and rear of the front idler wheel 8. The
pinch wheel 20 and the front idler wheel 8 is arranged such that an upper forward
section of the ground track 5, i.e. the section of the ground track 5 extending
between the pinch wheel 20 and the front idler wheel 8, is guided at a level below
the chassis 38. The pinch wheel 20 comprises a pinch wheel axle 21 rigidly
connectable/connected to the chassis 38. The requirement of having a pinch wheel
20 is in part decided by the construction/shape of the chassis. In alternative
embodiments of the track kit, suitable for a vehicle chassis different from the
chassis in the disclosed exemplary embodiment, a pinch wheel 20 may not be
required in order to guide the track 5 below the chassis.

In the exemplary track kit, each of the front idler wheel 8, the multiple intermediate
idler wheels 7, the rear idler wheel 9 and the pinch wheel 20 features two parallel
wheels having a common rotational axis. In other embodiments, the intermediate
idler wheels may for instance be connected to the center beam 6 via rocker arms.

The front swing arm 11 is pivotably connected to a front section 18 of the center
beam 6 and pivotably connectable/connected to the chassis 38. The rear swing arm
12 is pivotably connected to a rear section 19 of the center beam 6 via a pivot link
arm 51 and pivotably connectable/connected to the chassis 38. The pivot link arm
51 is pivotably connected to the rear section of the center beam 6 and a lower end of
the rear swing arm 12. The pivot link arm 51 allows the center beam 6 to tilt/pivot
in a vertical plane even when connected to both the front swing arm 11 and the rear
swing arm 12, such that the center beam 6 may follow the terrain during use. The
purpose of the front swing arm 11 is to guide the movement of the center beam 6
such that the tension of the ground track 5 is maintained during vertical movement
of the center beam, i.e. the vertical damping movements caused by ground
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interaction during use, as well as prevent sideways and torsional movement of the
center beam 6 relative the chassis 38.

The purpose of the rear swing arm is, in combination with the front swing arm, to
prevent sideways and torsional movement of the center beam 6 relative the chassis
38. In other embodiments of the track kit, the rear swing arm 12 may be removed or
dispensed with provided the front swing arm is sufficiently dimensioned to prevent
sideways and torsional movement of the center beam 6.

The shock absorber connecting assembly 13,14 features a shock connecting arm 13
having a first end 26 pivotably connected to the center beam 6 and a second end 52
pivotably connectable to the chassis 38. The shock connecting arm 13 is operably
connectable/connected to a lower end 31 of a rear shock absorber of the vehicle 2
via a connection 33 arranged between the first end 26 and the second end 52. In the
exemplary embodiment, the vehicle features two rear shock absorbers 4. It is noted
that the shock absorber connecting assembly 13,14 may easily be adapted/modified
for vehicles featuring a single rear shock absorber 4 mounted to a single rear
suspension swing arm, such as some types of ATVs.

In such cases, the shock connecting arms 13 of the two track kit assemblies may for
instance be interconnected by an intermediate shock connecting beam to which a
lower end of a single rear shock absorber may be connected. Alternatively, the
single rear shock absorber may be replaced by a rigid element, e.g. a rod, and the
intermediate connecting beam connected to the chassis by two unoriginal shock
absorbers.

In other embodiments of the track kit, the shock absorber connecting assembly may
comprise any suitable shock connecting arm providing an operable connection
between the center beam and a lower end of a rear shock absorber. Various
solutions for obtaining an operable connection between a lower end of a rear shock
absorber and the center beam will be apparent for the skilled person having
knowledge of the present disclosure.

The level of the wheel hub units 3 are fixed relative the chassis by a locking beam
14 (i.e. a rear suspension locking device) arranged to prevent vertical movement of
the wheel hub units. In the exemplary embodiment, the locking beam is arranged to
lift the level of the wheel hub units relative to the chassis, i.e. the fixed level of the
wheel hubs is above the original level of the wheel hubs before attachment of the
locking beam. The preferred fixed level will depend on the type of vehicle on which
the track kit is mounted and/or the required amount of dampening or suspension
travel of the center beam 6. The locking beam 14 is a part of the shock absorber
connecting assembly 13,14 and has a first connection 34 connected/connectable to

344825



10

15

20

25

30

35

40

344825

15

an upper end 32 of the corresponding rear shock absorber 4, a second connection 35
connected/connectable to a lower A-arm 36 of the rear suspension of the vehicle
(i.e. a vertically moveable portion of the rear suspension; may in other vehicles be
an upper A-arm, a trailing arm, a vertically moveable link in a multi-link suspension
etc.) and a third connection 37 connecting (or for connecting) the locking beam to
the chassis 38. In the exemplary embodiment, the locking beam is connected to the
chassis via an original connection for an upper end of the rear shock absorber 4.

Although advantageous in that the track kit is more easily adapted to various
vehicles and lengths of suspension travel and that it provides some reduction of the
unsprung weight, it is not a requirement to fix the level of the wheel hub units 3 to
obtain a track kit providing a significantly reduced unsprung weight. In alternative
embodiments of the track kit, the vertical movement of the wheel hub units is not
necessarily locked by a locking beam provided the upper end of the shock absorber
is connected to the original shock mounts or to another connecting point having a
fixed level relative to the chassis.

The technical effect of having the front idler wheel axel 17 rigidly connected to the
chassis 38, and at least the front swing arm 11 pivotably connected to the chassis 38
and the center beam 6, is that the movement of the center beam (i.e. a lower part of
the track kit) is independent of the upper part of the track kit and the chassis. In this
manner, the unsprung weight of the track kit (and the converted vehicle) is reduced
considerably. Further, an increased track length is possible without causing
excessive torsional forces on the wheel hub units. Further reduction of the unsprung
weight is obtained by any one of the features of having the pinch wheel 20 rigidly
connected to the chassis and having the vertical movement of the wheel hub units 3
fixed/locked relative to the chassis. Compared to a theoretical track kit having track
assemblies only connected to the vehicle via the wheel hub units, as in prior art
track kits, the unsprung weight of the exemplary track kit is reduced by about 50-
70%. The reduced unsprung weight provides improved suspension characteristics,
driving comfort, durability and practical vehicle speed.

In the exemplary track kit, each track assembly 1,1° also features a front shock
absorber 22 pivotably connected to a front section 18 of the center beam and
pivotably connected/connectable to the chassis. The front shock absorber 22 ensures
that more of the vehicle weight is supported by the track kit. In practice, the front
shock absorber shortens the wheelbase of the vehicle and reduces the weight
supported by the front steering elements, i.e. the front wheels/ski assemblies of the
exemplary embodiment. By reducing the supported weight, the maneuverability of
the vehicle on soft ground, such as deep snow, sand, bog etc., is improved. When
the weight supported by the front steering elements is high, they tend to dig into the
soft ground. The effect of reducing the weight supported by the front steering
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element is also advantageous when the inventive rear track kit is used together with
prior art front track kits, since the prior art front track kits are heavy and easily dig
into soft ground.

The effect of reducing the weight supported by the front steering element obtained
by use of the front shock absorber 22 may also be obtained by moving the contact
point between the first end 26 of the shock connecting arm 13 and the center beam 6
forwards, i.e. closer to the front of the track assembly. This solution may not be
optimal for all vehicles since the front shock absorber provides a better driving
comfort, but it will provide a more simple and affordable track kit.

The exemplary track kit features a support framework 29 rigidly
connected/connectable to the chassis. The support framework features the following
connecting elements for each of the track assemblies 1,1°; a first connecting
element 23 to which the front idler wheel axle is rigidly connected, a second
connecting element 24 to which the rear swing arm 12 is pivotably connected, a
third connecting element 25 to which the front swing arm 11 is pivotably connected,
a fourth connecting element 27 to which the front shock absorber 22 is pivotably
connected, a fifth connecting element 28 to which the pinch wheel axle 21 is rigidly
connected and a sixth connecting element 30 to which the shock connecting arm 13
is pivotably connected. The support framework 29 is highly advantageous since it
allows for a simple and time-efficient mounting/connection of the track kit to a
vehicle.

The support framework 29 may advantageously be modular. A modular framework
may for instance be comprised by a first framework section rigidly connectable to
the chassis and a second framework section comprising the track assemblies 1.1°,
the second framework section may be releasably connectable to the chassis 38 via
the first framework section. The second framework section may for instance
comprise the first and second connecting elements 23,24 of the track assemblies
1,1’ and optionally any of the third, fourth, fifth and sixth connecting elements
25,26,27,28 of the track assemblies. The first framework section may optionally
constitute an integral part of the chassis 38 or may be pre-installed on a commercial
vehicle.

Other alternative solutions for a modular framework 29 will be obvious to the
skilled person based on the present disclosure. Such alternative solutions may for
instance include having the second framework section further divided into at least
two second section halves, wherein each half is connected to a separate track
assembly. Each of the second section halves may comprise a first and second
connecting element for one of the track assemblies, and optionally any of the third,
fourth and fifth connecting element. In yet further solutions, a vehicle may have any
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of the first to sixth connecting elements pre-installed on the chassis or as an integral
part of the chassis.

Although the disclosed support framework is predominantly constructed of beam
elements, parts or sections of the support framework may advantageously be
constructed of other elements, such as reinforced/profiled plates and similar. The
first framework section may for instance be a reinforced or profiled plate element
being connectable to a vehicles chassis and connectable to the second framework
section(s).

In snow conditions, the front wheels of wheel-drive vehicles may advantageously be
converted by a ski kit. An exemplary ski kit comprising a ski assembly 39 for each
of the front wheels of a vehicle is shown in figs. 1, 2, 6 and 7. Each ski assembly 39
is mounted on a front wheel hub unit 40 of a front wheel-drive vehicle 2, wherein
the wheel hub unit 40 comprises a wheel 41 and a brake caliper bracket fastened to
a bracket mount on the hub unit by caliper mounting bolts. The ski assembly
comprises a ski element 42 and a fastening arm 43 (i.e. a fastening assembly). The
fastening arm 43 has a first end 44 and a second end 45, wherein the first end is
pivotably connected to the ski element 42 around a pivot axis being transverse to
the longitudinal direction of the ski element 42. The second end 45 features a ski
fastening bracket 46 comprising two mounting bolt holes 47. The mounting bolt
holes are arrangeable at positions corresponding to the positions of the caliper
mounting bolts, such that the second end may be rigidly connected to the bracket
mount by suitable mounting bolts 48. Each mounting bolt 48 is dimensioned to
replace a caliper mounting bolt and has a length such that the ski fastening bracket
46 may be rigidly connected to the bracket mount. In this manner, the ski assembly
may be easily mounted securely to the front wheel hub. Further, by being mounted
to the front wheel hub the ski assembly obtains a very precise steering.

To allow use of the ski assembly on a vehicle with a front wheel drive, or all-
wheel/four-wheel drive, without decoupling the front wheel drive, the ski element
features a cut out 49 through which a lower section of the wheel 41 may extend. A
further advantage of the cut out is that the vehicle may drive at least some distances
on hard surfaces like asphalt without damaging the ski elements 42. In addition, the
front wheels will also contribute to an increased traction or propulsion when used
on soft ground. In the exemplary embodiment, the cut out is in the form of a hole in
the ski element. However, in other embodiments, the cut out may be in the form of a
recess. The recess arranged in the side of the ski element opposite the side at which
the first end 44 of the fastening arm is connected. When the cut out is a recess, the
ski assembly may be connected to the front wheel hub unit 40 without having to
move or jack up the front wheel.
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In the exemplary ski assembly, the ski element 42 features two support ribs 50 in
the longitudinal direction of the ski element and arranged on opposite sides of the
cut out 49. The support ribs provide increased stiffness and strength to the ski
element. The first end is pivotably connected to the ski element 42 at one of the
support ribs 50. Alternative solutions for obtaining a ski element having the
required stiffness and strength are easily conceivable based on the present
disclosure.
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Claims

. A track kit for a vehicle (2), the vehicle comprising a chassis (38), a rear drive

axle featuring two opposite wheel hub units (3) and a rear suspension, and the
track kit comprises two track assemblies (1,17), each track assembly comprises
an endless (ground) track (5), a front idler wheel (8), an intermediate support
member (6) comprising at least one track engaging element (7), a rear idler
wheel (9), a drive wheel (10), at least one swing arm (11,12) and a shock
absorber connecting assembly (13,14), wherein

the endless track (5) comprises an external side featuring ground lugs (15) for
ground engagement and an internal side featuring drive lugs (16) for
engagement with the drive wheel (10), and the internal side is circumferentially
trained around and in contact with the front idler wheel (8), the at least one track
engaging element (7), the rear idler wheel (9) and the drive wheel (10);

the drive wheel (10) is connectable to one of the wheel hub units (3); and
the track kit is characterized in that

the front idler wheel (8) is arranged at a level above the at least one track
engaging element (7) and comprises a front idler wheel axle (17) rigidly

connectable to the chassis;

the at least one swing arm (11,12) is pivotably connected to the intermediate
support member (6) and pivotably connectable to the chassis;

the shock absorber connecting assembly (13,14) is connected to the intermediate
support member (6) and operably connectable to a lower end (31) of a shock
absorber (4) having an upper end (32) operably connected to the chassis.

. A track kit according to claim 1, wherein the shock absorber connecting

assembly comprises a shock connecting arm (13) having a first end pivotably
connected to the intermediate support member (6) and a second end pivotably
connectable to the chassis, and the shock connecting arm (13) is operably
connectable to the lower end (31) of the shock absorber (4) via a connection (33)
arranged between the first end and the second end.

. A track kit according to any of the preceding claims, wherein the at least one

track engaging element comprises at least one intermediate idler wheel (7), a
slide rail or any combination thereof.
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. A track kit according to any of the preceding claims, comprising a rear

suspension locking device (14) arrangeable to prevent vertical movement of the
wheel hub units (3) relative to the chassis during use.

A track kit according to claim 4, wherein the rear suspension locking device (14)
is a part of the shock absorber connecting assembly (13,14) and comprises a first
connection (34) for an upper end (32) of the at least one shock absorber.

A track kit according to claim 4 or 5, wherein the rear suspension locking device
comprises a second connection (35) for a vertically moveable portion (36) of the
rear suspension and a third connection (37) for connecting the rear suspension
locking device to the chassis.

A track kit according to any of the preceding claims, wherein each track
assembly (1,17) comprises a front shock absorber (22) operably connected to a
front section (18) of the intermediate support member (6) and operably
connectable to the chassis.

A track kit according to any of the preceding claims, wherein the at least one
swing arm comprises a front swing arm (11) and a rear swing arm (12), the front
swing arm (11) is pivotably connected to a front section (18) of the intermediate
support member (6) and pivotably connectable to the chassis, and the rear swing
arm (12) is pivotably connected to a rear section (19) of the intermediate
support member (6) and pivotably connectable to the chassis.

A track kit according to any of the preceding claims, wherein each track
assembly comprises a pinch wheel (20) in contact with the external side of the
endless track (5) and arranged adjacent to the drive wheel and rear of the front
idler wheel.

A track kit according to claim 9, wherein the pinch wheel (20) comprises a pinch
wheel axle (21) being rigidly connectable to the chassis.

A track kit according to any of the preceding claims, comprising a support
framework (29) rigidly connectable to the chassis and to which the front idler
wheel axle (17) of each track assembly (1,1”) is rigidly connected and the at
least one swing arm (11,12) of each track assembly (1,1°) is pivotably
connected.

A track kit according to claim 11, wherein the front shock absorber (22) of each
track assembly (1,1°) is operably connected to the support framework, and/or the
pinch wheel axle (21) of each track assembly (1,1”) is rigidly connected to the
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support framework, and/or the shock connecting arm (13) of each track

assembly (1,17) is pivotably connected to the support framework.

A track kit according to any of the claims 11 or 12, wherein the support

framework is modular.

A track assembly for a track kit according to any of the preceding claims.

A vehicle comprising a track kit according to any of the claims 1-13 or a track

assembly according to claim 14.

A method of converting a wheel-drive vehicle (2) to a belt-drive vehicle, the

vehicle comprising a chassis (38), a rear drive axle featuring two opposite wheel

hub units (3) and a rear suspension, the method comprising the steps of:

providing a track kit according to any of the claims 1-13;

connecting the drive wheel (10) of each track assembly (1,1°) to a
corresponding wheel hub unit (3);

rigidly connecting the front idler wheel axles (17) to the chassis (38);
pivotably connecting the at least one swing arms (11,12) to the chassis; and
operably connecting the lower end of at least one shock absorber to the
shock absorber connecting assemblies (13,14).
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Krav

1.

Et beltekit for et kjgretay (2), kjgretgyet omfatter et understell (38), en bakre
drivaksling som har to motstaende hjulnav (3) og et bakre hjuloppheng, og
beltekittet omfatter to beltesammenstillinger (1,17), hver beltesammenstilling
omfatter et endelgst belte (5), et fremre ledehjul (8), et mellomliggende
stgtteelement (6) omfattende minst ett belteengasjerende element (7), et bakre
ledehjul (9), et drivhjul (10), minst en svingarm (11,12) og en
demperkoblingssammenstilling (13,14), hvor

det endelgse beltet (5) omfatter en ekstern side som har bakkeknaster (15) for
bakkekontakt og en intern side som har drivknaster (16) for kontakt med
drivhjulet (10), og den interne siden er anordnet rundt og i kontakt med det
fremre ledehjulet (8), det minst ene belteengasjerende elementet (7), det bakre
ledehjulet (9) og drivhjulet (10);

drivhjulet (10) kan kobles til ett av hjulnavene (3); og
beltekittet karakterisert ved at

det fremre ledehjulet (8) er anordnet ved et niva over det minst ene
belteengasjerende elementet (7) og omfatter en fremre ledehjulsaksling (17) som
kan kobles rigid til understellet;

den minst ene svingarmen (11,12) er dreibart koblet til det mellomliggende
stgtteelementet (6) og kan kobles dreibart til understellet;

demperkoblingssammenstillingen (13,14) er koblet til det mellomliggende
stgtteelementet (6) og kan kobles operativt til en nedre ende (31) av en
stgtdemper (4) som har en gvre ende (32) operativt koblet til understellet.

Et beltekit ifglge krav 1, hvor demperkoblingssammenstillingen omfatter en
demperkoblingsarm (13) som har en fgrste ende dreibart koblet til det
mellomliggende stgtteelementet (6) og en andre ende som kan kobles dreibart til
understellet, og demperkoblingsarmen (13) kan kobles operativt til den nedre
enden (31) til stgtdemperen (4) via en kobling (33) anordnet mellom den fgrste
enden og den andre enden.

. Et beltekit ifplge hvilket som helst av de forutgaende krav, hvor det minst ene

belteengasjerende elementet omfatter minst ett mellomliggende ledehjul (7), en
glideskinne eller enhver kombinasjon derav.
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. Et beltekit ifplge hvilket som helst av de forutgaende krav, omfattende en bakre

hjulopphengslaseanordning (14) som kan anordnes for a forhindre vertikal
bevegelse av hjulnavene (3) relativt til understellet ved bruk.

Et beltekit ifplge krav 4, hvor den bakre hjulopphengslaseanordningen (14) er en
del av demperkoblingssammenstillingen (13,14) og omfatter en fgrste kobling
(34) for en gvre ende (32) av den minst ene stgtdemperen.

Et beltekit ifglge krav 4 eller 5, hvor den bakre hjulopphengslaseanordningen
omfatter en andre kobling (35) for en vertikalt bevegelig del (36) av det bakre
hjulopphenget og en tredje kobling (37) for a koble den bakre
hjulopphengslaseanordningen til understellet.

Et beltekit ifglge hvilket som helst av de forutgaende krav, hvor hver
beltesammenstilling (1,1’) omfatter en fremre stgtdemper (22) operativt koblet
til en fremre seksjon (18) av det mellomliggende stgtteelementet (6) og som kan
kobles operativt til understellet.

Et beltekit ifglge hvilket som helst av de forutgaende krav, hvor den minst ene
svingarmen omfatter en fremre svingarm (11) og en bakre svingarm (12), den
fremre svingarmen (11) er dreibart koblet til en fremre seksjon (18) av det
mellomliggende stgtteelementet (6) og kan kobles dreibart til understellet, og
den bakre svingarmen (12) er dreibart koblet til en bakre seksjon (19) av det
mellomliggende stgtteelementet (6) og kan kobles dreibart til understellet.

Et beltekit ifglge hvilket som helst av de forutgaende krav, hvor hver
beltesammenstilling omfatter et klemhjul (20) i kontakt med den eksterne siden
av det endelgse beltet (5) og anordnet ved siden av drivhjulet og bakenfor det
fremre ledehjulet.

Et beltekit ifglge krav 9, hvor klemhjulet (20) omfatter en klemhjulaksling (21)
som kan kobles rigid til understellet.

Et beltekit ifplge hvilket som helst av de forutgaende krav, omfattende et
stgtterammeverk (29) som kan kobles rigid til understellet og til hvilket den
fremre ledehjulsakslingen (17) til hver beltesammenstilling (1,17) er rigid koblet
og den minst ene svingarmen (11,12) til hver beltesammenstilling (1,17) er
dreibart koblet.

Et beltekit ifglge krav 11, hvor den fremre stgtdemperen (22) til hver
beltesammenstilling (1,17) er operativt koblet til stgtterammeverket, og/eller
klemhjulsakslingen (21) til hver beltesammenstilling (1,1”) er rigid koblet til
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stgtterammeverket, og/eller demperkoblingsarmen (13) til hver
beltesammenstilling (1,17) er dreibart koblet til stgtterammeverket.

Et beltekit ifglge krav 11 eller 12, hvor stgtterammeverket er modulart.

En beltesammenstilling for et beltekit ifglge hvilket som helst av de forutgaende
krav.

Et kjgretgy omfattende et beltekit ifglge hvilket som helst av kravene 1-13 eller
en beltesammenstilling ifglge krav 14.

En fremgangsmate for a konvertere et hjuldrevet kjgretgy (2) til et beltedrevet

kjgretay, kjoretgyet omfattende et understell (38), en bakre drivaksling som har

to motstaende hjulnav (3) og et bakre hjuloppheng, fremgangsmaten omfatter

trinnene a:

- tilveiebringe et beltekit ifplge hvilket som helst av kravene 1-13;

- koble drivhjulet (10) til hver beltesammenstilling (1,17) til et
korresponderende hjulnav (3);

- koble de fremre ledehjulsakslingene (17) rigid til understellet (38);

- dreibart koble de minst ene svingarmene (11,12) til understellet; og

- operativt koble den lavere enden til den minst ene stgtdemperen til
demperkoblingssammenstillingene (13,14).

344825



344825
177

16

Fig. 1

38



344825

217
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