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GROUND ENGAGING DEVICE FOR AN ENDLESS TRACK OF A
TRACKED VEHICLE

TECHNICAL FIELD

The present invention relates to a ground engaging device for an endless track
of a tracked vehicle. The present invention also relates to a tracked vehicle

with endless track comprising such a ground engaging device.

BACKGROUND

Tracked vehicles are equipped with assemblies comprising an endless track

arranged to run over a set of wheels.

In order to improve grip on the surface on ground conditions such as ice and
snow, the tracked vehicle may be equipped with some kind of ground engaging
device arranged on the outer side of the endless track. Over time there may
be certain disengagement of the attached ground engaging device relative to
the endless track, which may result in damages on ground engaging device

and/or endless track.

There is a need for providing ground engaging device which facilitates
reducing the risk of damages on the ground engaging device and/or endless
track during drive of a tracked vehicle having such ground engaging device

attached to the endless track.

OBJECTS OF THE INVENTION

An object of the present invention is to provide a ground engaging device for

an endless track of a tracked vehicle, which facilitates reducing the risk of
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damages on the ground engaging device and/or endless track during drive of
a tracked vehicle having such ground engaging device attached to the endless

track.

A further object of the present invention is to provide a tracked vehicle

comprising such a ground engaging device.

SUMMARY

These and other objects, apparent from the following description, are achieved
by a ground engaging device and a tracked vehicle, as set out in the appended
independent claims. Preferred embodiments of the ground engaging device

are defined in appended dependent claims.

According to the invention the objects are achieved by a ground engaging
device for an endless track of a tracked vehicle, the ground engaging device
being attachable to the outer side of said endless track, the ground engaging
device comprising an engagement member configured to be arranged in
connection to the outer side of the endless track, and a fastening arrangement
for attaching the ground engaging device to the endless track so that the
engagement member is positioned in connection to the outer side of the
endless track, wherein the fastening arrangement comprises an adjustment
device configured to allow self adjustment of the position of said engagement
member relative to the endless track based on pressure against the

engagement member towards the endless track.

Hereby disengagement of a ground engaging device attached on the outer
side of an endless track may be efficiently avoided in that the tension with
which the ground engaging device is attached is self adjusted, thus facilitating
reducing the risk of damages on the ground engaging device and/or endless
track during drive of a tracked vehicle having such ground engaging device

attached to the endless track. By thus providing an adjustment device
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configured to allow self adjustment of the position of said engagement member
relative to the endless track based on pressure against the engagement
member towards the endless track, movement of said engagement member in
the direction towards said endless track is provided, facilitating increased
tensioning by the fastening arrangement. Such increased tensioning by the
fastening arrangement by means of said movement of said engagement
member in the direction towards said endless track may be configured to be

maintained by means of said self adjustment device.

According to an embodiment of the ground engaging device, the adjustment
device is configured to allow self adjustment of the tension with which the

ground engaging device is attached to the endless track.

According to an embodiment of the ground engaging device, the adjustment
device is configured to allow movement of the engagement member in the
direction towards the endless track so that the tension provided by the
fastening arrangement is increased, and wherein the adjustment device is
configured to prevent movement in the opposite direction. Hereby
disengagement of a ground engaging device attached on the outer side of an
endless track may be efficiently avoided in that the engagement member is
pressed towards the endless track so that distance there between is
avoided/reduced and so that it is prevented to be moved away from the
endless track. This thus facilitates reducing the risk of damages on the ground
engaging device and/or endless track during drive of a tracked vehicle having

such ground engaging device attached to the endless track.

According to an embodiment of the ground engaging device, the adjustment
device comprises a teeth locking configuration configured to allow movement
of the engagement member in the direction towards the endless track, and
configured to provide a locking function so as to prevent movement in the
opposite direction. By thus using a teeth locking configuration, movement of
the engagement member in the direction towards the endless track and locking

in the opposite direction may be efficiently obtained.
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According to an embodiment of the ground engaging device, the teeth locking
configuration comprises a set of teeth with an inclination so as to allow
stepwise movement of the engagement member in the direction towards the
endless track, and provide said locking function in the opposite direction. By
thus using a teeth locking configuration with a set of teeth, stepwise movement
of the engagement member in the direction towards the endless track and
locking in the opposite direction may be efficiently obtained. The
length/distance of the steps with which the tension may be adjusted is

determined based on the dividing distance between the teeth.

According to an embodiment of the ground engaging device, said fastening
arrangement comprises opposite side members for fastening the ground
engaging device on the respective side of the endless track, the ground
engaging member being arranged between the side members, wherein the
side members are configured to support said ground engaging member, the
adjustment device being associated with the respective side member. Hereby
is obtained a ground engaging device which is easy to attach and which
facilitates easy adjustment of the tension with which the ground engaging
device is attached. According to an aspect of the present disclosure, the
adjustment device is arranged in and in connection to the respective side
member. According to an aspect of the present disclosure, the respective side
member comprises and/or are provided with the adjustment device. The
opposite side members comprises a first side member and an opposite second
side member. According to an aspect of the present disclosure, the adjustment
device comprises a first tension adjustment configuration associated with the
first side member and a second adjustment configuration associated with the

second side member.

According to an embodiment of the ground engaging device, the respective
side member comprises an elongated opening extending in a direction
essentially orthogonal to the extension of the ground engaging member, said

fastening arrangement comprising a fastening joint member configured to be
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introduced into the respective elongated opening, said elongated openings
facilitating movement of the side members and hence ground engaging
member relative to said fastening joint members. Hereby control of movement

of the ground engaging member towards the endless track is facilitated.

According to an embodiment of the ground engaging device, for the respective
side member, said teeth locking configuration is arranged in connection to the
elongated opening. Hereby control of movement of the ground member
engaging towards the endless track and locking in the opposite direction is

facilitated.

According to an embodiment of the ground engaging device, said fastening
arrangement comprises opposite side members for fastening the ground
engaging device on the respective side of the endless track, the ground
engaging member being arranged between the side members, wherein the
side members are configured to support said ground engaging member, the
adjustment device being associated with the respective side member, wherein
the respective side member comprises an elongated opening extending in a
direction essentially orthogonal to the extension of the ground engaging
member, said fastening arrangement comprising a fastening joint member
configured to be introduced into the respective elongated opening, said
elongated openings facilitating movement of the side members and hence
ground engaging member relative to said fastening joint members, wherein,
for the respective side member, said teeth locking configuration is arranged in
connection to the elongated opening. By thus having said teeth locking
configuration arranged in connection to the elongated opening of the
respective side member, control of movement of the ground engaging member

towards the endless track and locking in the opposite direction is facilitated.

According to an embodiment of the ground engaging device, the respective
side member has an outer side configured to face away from the endless track
and an opposite inner side configured to face towards the endless track,

wherein said teeth locking configuration comprises one or more teeth arranged
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on at least one side of the respective side member. Hereby control of
movement of the ground engaging member towards the endless track and

locking in the opposite direction is facilitated.

According to an embodiment of the ground engaging device, the respective
side member comprises a recess arranged on one side of the side member in
connection to the elongated opening, wherein, for the respective side member,
one or more teeth of said teeth locking configuration are arranged in the bottom
of said recess. Hereby control of movement of the ground engaging member

towards the endless track and locking in the opposite direction is facilitated.

According to an embodiment of the ground engaging device, said fastening
arrangement comprises, for the respective side member, a washer element
configured to distribute the load of the fastening joint member, wherein said
teeth locking configuration comprises one or more teeth arranged on the
washer element and configured to engage with the one or more teeth of the
side member. Hereby easy and efficient adjustment of the tension with which

the ground engaging device is attached is facilitated.

According to an embodiment of the ground engaging device, said washer
element, for the respective side member, is configured to be closely received
within said recess so as to maintain said one or more teeth of the washer
element aligned with the one or more teeth of the side member. Hereby
efficient control of movement of the washer element and efficient positioning
of the washer element is facilitated, efficiently reducing the risk of the washer
element turning and thereby the risk of the one or more teeth of the washer
element not engaging with the one or more teeth of the side member due to
said teeth not aligning. Said recess may comprise opposite sides running
essentially orthogonal to the extension of the one or more teeth on the bottom
of said recess, wherein the washer element is arranged within said recess such
that the washer element extends so that opposite sides of the washer element

are close to said opposite sides of the recess, essentially preventing turning of
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elongated opening.

According to an embodiment of the ground engaging device, said ground
engaging device is configured to provide increased ground engagement so as
to improve traction of the tracked vehicle on ground conditions such as ice and

SNOow.

According to an embodiment of the ground engaging device, the ground
engaging device is removably attachable to an endless track of a track
assembly of a tracked vehicle. Hereby the ground engaging device may

removed from the endless track when not needed.

According to the invention the objects are achieved by a tracked vehicle

comprising at least one ground engaging device as set out herein.

DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention reference is made to the
following detailed description when read in conjunction with the accompanying
drawings, wherein like reference characters refer to like parts throughout the

several views, and in which:

Fig. 1 schematically illustrates a side view of a tracked vehicle according to an

embodiment of the present disclosure;

Fig. 2 schematically illustrates a side view of a portion of an endless track, a
road wheel configured to be surrounded by the endless track, and a ground
engaging device attached to the endless track according to an embodiment of

the present disclosure.
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Fig. 3 schematically illustrates a cross sectional view of the track, a portion of
the road wheel and the ground engaging device in fig. 2, according to an

embodiment of the present disclosure;

Fig. 4 schematically illustrates a plan view from underneath of the portion of
an endless track, the road wheel, and a ground engaging device in fig. 2,

according to an embodiment of the present disclosure;

Fig. 5 schematically illustrates a perspective view of a ground engaging device

according to an embodiment of the present disclosure;

Fig. 6 schematically illustrates a side view of a the ground engaging device in

fig. 5, according to an embodiment of the present disclosure; and

Fig. 7 schematically illustrates a cross sectional view of a portion of the ground
engaging device in fig. 6a according to an embodiment of the present

disclosure.

DETAILED DESCRIPTION

Herein the term “rubber” in relation to “rubber track” refers to any elastic

material such as rubber, elastomers or combinations of rubber and elastomers.

Such a tracked vehicle may comprise a right track assembly and a left track
assembly for driving the vehicle. Each track assembly may comprise a drive
wheel, a tension wheel, a set of road wheels and an endless track arranged to
run over said wheels. Said endless track of the respective track assembly is
configured to run around said wheels. The endless track of the respective track
assembly may be arranged to be driven and hence rotated by means of said
drive wheel. The tracked vehicle may comprise drive means for driving said
drive wheels. The drive means may be any suitable drive means such as one

or more internal combustion engines and/or one or more electric machines.
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The endless track of the respective track assembly may have any suitable
configuration and be of any suitable material. The endless track of the
respective track assembly may according to an aspect of the present
disclosure be a rubber track. The endless track of the respective track
assembly may according to an aspect of the present disclosure be a steel

track.

Fig. 1 schematically illustrates a side view of a tracked vehicle V according to
an embodiment of the present disclosure. The vehicle is standing/driving on a

ground U.
The tracked vehicle V is according to the disclosure in fig. 1 a military vehicle.

The tracked vehicle V comprises a vehicle body B, which according to an
aspect of the present disclosure comprises the chassis of the vehicle V and

bodywork.

The tracked vehicle V comprises a left track assembly T1 and a right track
assembly for driving the vehicle V, the left track assembly being shown in fig.
1. Each track assembly comprises a drive wheel DW, a tension wheel TW, a
set of road wheels RW and an endless track E arranged to run over said
wheels. Here the drive wheel DW is arranged in the front, the tension wheel
TW is arranged in the back and the road wheels RW are arranged between
the drive wheel DW and the tension wheel TW. The tracked vehicle according
to the present disclosure may however have track assemblies with any suitable
arrangement of drive wheel, tension wheel and road wheels. According to an
aspect of the present disclosure the tension wheel may be arranged in the
front, the drive wheel arranged in the back and the road wheels arranged there

between.

The endless track E of the respective track assembly is arranged to be driven
and hence rotated by means of said drive wheel DW. The tracked vehicle V
comprises a drive means, not shown, for driving said drive wheels DW. The

drive means may be any suitable drive means such as an internal combustion
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engine and/or an electric machine. The endless track E of the tracked vehicle
has an outer side Ea, a portion of said outer side Ea being configured face the
ground U, the portion of the outer side Ea of the endless track E facing the
ground changing during drive of the tracked vehicle V involving rotation of the
endless track E. The endless track E of the tracked vehicle has an inner side
Eb opposite to said outer side Ea, said inner side being configured to face the
wheels DW, RW, TW of the track assembly.

The endless track of the respective track assembly may have any suitable
configuration and be of any suitable material. The endless track E of the
respective track assembly is according to an aspect of the present disclosure
a rubber track. The endless track of the respective track assembly may

according to an aspect of the present disclosure be a steel track.

The plurality of road wheels RW are configured to be suspendedly connected
to the vehicle body B. The plurality of road wheels RW are configured to
provide a pressure against the portion of the endless track E being in contact
with the ground, the pressure being associated with the weight of the body of

the tracked vehicle V.

The tracked vehicle V may be provided with a set of the ground engaging
devices G attached on the outer side Ea of said endless track E and distributed
with a certain distance along the outer side Ea of the endless track E, one
ground engaging device G being schematically illustrated in fig. 1. The ground
engaging device G according to the present disclosure is described in more

detail below with reference to fig. 2-7.

Fig. 2 schematically illustrates a side view of a portion of an endless track E, a
road wheel RW configured to be surrounded by the endless track E, i.e.
arranged in connection to the inner side of said endless track E, and a ground
engaging device G attached to the endless track according to an aspect of the

present disclosure.
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The endless track E comprises a set of interconnected transversal track
sections, five such track sections E1, E2, E3, E4, ES being illustrated in fig. 2

showing a portion of the endless track.

The ground engaging device G is attached to the outer side of the endless

track E in connection to such a track section E3 of the endless track E.

The ground engaging device G comprises an engagement member 10
configured to be arranged on the outer side of the endless track E, see also
e.g. fig. 5. The engagement member 10 is supported by opposite side

members, one side member 20 being illustrated in fig. 2, see also e.qg. fig. 5.

The ground engaging device G comprises a fastening arrangement A for
attaching the ground engaging device G to the endless track E so that the
engagement member 10 is positioned in connection to the outer side of the
endless track E. According to an aspect of the present disclosure, the fastening
arrangement A is configured to attach the ground engaging device G to the
endless track E with a certain tension. According to an aspect of the present
disclosure, the fastening arrangement A is configured to attach the ground
engaging device G to the endless track E so that the engagement member 10
is attached against the outer side of the endless track E with a certain tension.
The fastening arrangement A comprises said side members, the side
members being configured to be attached to the respective side of the endless
track E, in fig. 2 illustrated by the side member 20 being attached to a side of

the track section E3 of the endless track E.

The portion of the endless track E in fig. 2 is positioned such that the road
wheel RW is positioned on the track section E3 and thus provides a pressure
against the track section E3 of the endless track E, wherein the pressure is
transferred to the ground engaging device G being in contact with the ground.
The pressure is associated with the weight of the body of the tracked vehicle
V.
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The fastening arrangement A comprises an adjustment device D configured to
allow self adjustment of the position of said engagement member 10 relative
to the endless track based on pressure against the engagement member 10
towards the endless track E According to an aspect of the present disclosure,
the adjustment device D is configured to allow self adjustment of the tension
with which said engagement member 10 is attached to the endless track based

on pressure against the engagement member 10 towards the endless track E.

The adjustment device D is configured to allow movement of the engagement
member 10 and the side members in the direction towards the endless track E
so that the position of the engagement member 10 is adjusted so that it is
closer to the endless track E. The adjustment device D is configured to allow
movement of the engagement member 10 and the side members in the
direction towards the endless track E so that the tension provided by the

fastening arrangement is increased.

The adjustment device D is further configured to prevent movement of the

engagement member 10 and the side members in the opposite direction.

The ground engaging member 10 and the side members supporting the
ground engaging member 10 provide a U-shaped unit. The adjustment device
D is configured to allow movement of the U-shaped unit in the direction towards
the endless track E so that the position of the U-shaped unit is adjusted so that
the engagement member 10 is closer to the outer side Ea of the endless track
E. The adjustment device D is configured to allow movement of the U-shaped
unit in the direction towards the endless track E so that the tension provided
by the fastening arrangement is increased. The adjustment device D is further
configured to prevent movement of the engagement member 10 and the side

members in the opposite direction.

The function and the adjustment device D is described in more detail with

reference to fig. 5-7.
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Fig. 3 schematically illustrates a cross sectional view A-A of the endless track
E, a portion of the road wheel RW and the ground engaging device G in fig. 2,
according to an aspect of the present disclosure. Fig. 4 schematically
illustrates a plan view from underneath of the portion of an endless track E, the
road wheel RW, and a ground engaging device in fig. 2, according to an aspect
of the present disclosure. According to an aspect of the present disclosure said
road wheel RW comprises a right road wheel member and a left road wheel
member. Said right and left road wheel member of the respective road wheel

RW are according to an aspect coaxially arranged relative to each other.

Fig. 5 schematically illustrates a perspective view of a ground engaging device
according G to an embodiment of the present disclosure. Fig. 6 schematically
illustrates a side view of a the ground engaging device G in fig. 5, according to
an embodiment of the present disclosure. Fig. 7 schematically illustrates a
cross sectional view B-B of a portion of the ground engaging device G in fig.

6a according to an embodiment of the present disclosure.

As illustrated in fig. 5, the ground engaging device G comprises opposite side
members 20, 30, a first side member 20 and an opposite second side member
30. As mentioned above the ground engaging member 10 is supported by the

opposite side members 20, 30.

The ground engaging member 10 and the side members 20, 30 supporting the
ground engaging member 10 thus provide a U-shaped unit 10, 20, 30
configured to be attached on the outer side of the endless track of a tracked
vehicle so that the ground engaging member 10 engages with the ground on
which the tracked vehicle is travelling, and the side members 20, 30 are

connected to the respective side of the endless track.

The ground engaging member 10 and the side members 20, 30 supporting the
ground engaging member 10 may be formed as a single unit. The ground

engaging member 10 and the side members 20, 30 supporting the ground
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engaging member 10 may be formed such that the side member 20, 30 are

attached to the respective side of the ground engaging member 10.

The respective side member 20, 30 has, according to an aspect of the present
disclosure, an essentially orthogonal extension relative to the extension of the
ground engaging member 10. The respective side member 20, 30 is, according
to an aspect of the present disclosure, configured to extend essentially
orthogonally from the ground engaging member 10 so as to provide opposite
sides for facilitating attaching the ground engaging device G to the endless

track of a tracked vehicle.

When attached to the outer side of the endless track E, the ground engaging
member is configured to run transversely to the longitudinal extension of the
endless track E on the outer side of the endless track E and the first side
member 20 is configured to run on along one side of the endless track and the
second side member 30 is configured to run on along opposite side of the

endless track E.

As illustrated in fig. 5, the respective side member 20, 30 comprises an
elongated opening O1, O2 extending in a direction essentially orthogonal to
the extension of the ground engaging member 10. Thus, the first side member
20 comprises a first elongated opening O1 and the second side member 30

comprises a second elongated member O2.

The respective elongated opening O1, O2 is arranged in the side member 20,
30 a distance from the level of the ground engaging member 10 so as to
facilitate attaching the ground engaging device G to inwardly protruding
opposite side members ES1, ES2 of the endless track E, i.e. inwardly
protruding opposite side members of track sections of the endless track E. See
fig. 3. The first elongated opening O1 is arranged in the first side member 20.

The second elongated opening O2 is arranged in the second side member 30.

As illustrated in e.g. fig. 4 and 5, the engagement member 10 comprises a pair

of support beams 12, 14 configured to be connected between and support the
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side members 20, 30. The pair of support beams 12, 14 comprises a first
support beam 12 and a second support beam 14, said support beams running
essentially parallel relative to each other between the first and second side
member 20, 30.

As illustrated in e.g. fig. 4 and 5, the engagement member 10 comprises a pair
of transversal elements 16, 18 arranged between the support beams 12, 14

connecting the support beams 12, 14.

As illustrated in e.g. fig. 4 and 5, the engagement member 10 comprises grip
elements 12a, 12b, 14a, 14b configured to improve ground engagement and
hence improve traction of the tracked vehicle on ground conditions such as

ice, snow, mud or the like.

The first support beam 12 comprises grip elements 12a, 12b. The second

support beam 14 comprises grip element 14a, 14b.

According to aspect of the present disclosure, the ground engaging device G
is configured to provide increased ground engagement so as to improve
traction of the tracked vehicle on ground conditions such as ice, snow, mud or
the like.

As illustrated in fig. 3 and fig. 5, said fastening arrangement A comprises a
fastening joint member J1, J2 configured to be introduced into the respective
elongated opening 01, O2. The fastening arrangement A thus comprises a
first fastening joint member J1 configured to be introduced into the first
elongated opening O1, and a second fastening joint member J2 configured to

be introduced into the second elongated opening O2.

The first fastening joint member J1 comprises a first joint head J1a configured
to provide a stop against the outer side of the first side member when the first
fastening joint is introduced into the first elongated opening O1. The second

fastening joint member J2 comprises a second joint head J2a configured to
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provide a stop against the outer side of the second side member when the

second fastening joint is introduced into the second elongated opening O2.

As illustrated in fig. 3, the first fastening joint member J1 is configured to
provide an attachment of the first side member 20 to one side of the endless
track E. As illustrated in fig. 3, the first fastening joint member J1 is configured
to provide an attachment of the first side member 20 to a first inwardly
protruding side member ES1 of the endless track E. The first joint member J1

is according to an aspect a screw joint member.

As illustrated in fig. 3, the second fastening joint member J2 is configured to
provide an attachment of the second side member 30 to the opposite side of
the endless track E. As illustrated in fig. 3, the second fastening joint member
J2 is configured to provide an attachment of the second side member 30 to a
second inwardly protruding side member ES2 of the endless track E. The

second joint member J2 is according to an aspect a screw joint member.

According to an aspect of present disclosure, the ground engaging device G
is configured to be removably attachable to the endless track E of a track

assembly of a tracked vehicle.

As illustrated in e.g. fig. 5, the adjustment device D comprises a teeth locking
configuration T configured to allow movement of the engagement member 10
and side members 20, 30 in the direction towards the endless track E, and
configured to provide a locking function so as to prevent movement in the

opposite direction.

As illustrated in e.g. fig. 3 and 5, the teeth locking configuration T of the
adjustment device D comprises a set of teeth T20, T30, TW1, TW2 with an
inclination so as to allow stepwise movement of the engagement member 10
and side member 20, 30 in the direction towards the endless track E. The set
of teeth T20, T30, TW1, TW2 of the teeth locking configuration T is further

configured to provide said locking function in the opposite direction.
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Said elongated openings O1, O2 of the fastening arrangement A are
configured to facilitate the movement of the side members 20, 30 and ground
engaging member 10 relative to said fastening joint members J1, J2. Said
elongated openings O1, O2 of the fastening arrangement A are configured to
facilitate the movement of the U-shaped unit 10, 20, 30 of the ground engaging

device G relative to said fastening joint members J1, J2.
The adjustment device D is arranged in the respective side member 20, 30.

According to an aspect of the present disclosure, for the respective side
member 20, 30, said teeth locking configuration T is arranged in connection to

the elongated opening O1, O2.

As illustrated e.g. in fig. 5, the respective side member 20, 30 has an outer
side 20a, 30a configured to face away from the endless track and the opposite

side member.

The first side member 20 has an outer side 20a configured to face away from
the ground engaging member 10. The first side member 20 has an outer side
20a configured to face away from the second side member 30. The first side
member 20 has an inner side 20b opposite to the outer side 20a. The first side
member 20 has an inner side 20b configured to face towards the ground
engaging member 10. The first side member 20 has an inner side 20b

configured to face toward the second side member 30.

The second side member 30 has an outer side 30a configured to face away
from the ground engaging member 10. The second side member 30 has an
outer side 30a configured to face away from the first side member 20. The
second side member 30 has an inner side 30b opposite to the outer side 30a.
The second side member 30 has an inner side 30b configured to face towards
the ground engaging member 10. The second side member 30 has an inner

side 30b configured to face toward the first side member 20.
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According to an aspect of the present disclosure, said teeth locking
configuration T comprises one or more teeth T20, T30 arranged on the outer
side of the respective side member 20, 30. Said one or more teeth T20, T30
are, according to an aspect, configured to have an extension running
essentially orthogonally to the longitudinal extension of the elongated member
10 and essentially orthogonally to the longitudinal extension of the elongated

openings O1, 02.

The teeth locking configuration T comprises one or more teeth T20 arranged
on the outer side of the first side member 20. According to an aspect, the teeth
locking configuration T comprises a set of teeth T20 arranged on the outer side

of the first side member 20.

The teeth locking configuration T comprises one or more teeth T30 arranged
on the outer side of the second side member 30. According to an aspect, the
teeth locking configuration T comprises a set of teeth T30 arranged on the

outer side of the second side member 30.

According to an aspect of the present disclosure, the respective side member
20, 30 comprises a recess R1, R2 arranged on the outer side in connection to
the elongated opening O1, 02, see e.g. fig. 3 and 5. According to an aspect of
the present disclosure, the first side member 20 comprises a first recess R1
arranged on the outer side 20a in connection to the first elongated opening O1.
According to an aspect of the present disclosure, the second side member 30
comprises a second recess R2 arranged on the outer side 30a in connection

to the second elongated opening O2.

According to an aspect of the present disclosure, the first recess R1 has a
bottom, wherein said first elongated opening is arranged in said bottom.
According to an aspect of the present disclosure, the first recess R1 further
has opposite sides, running along the longitudinal extension of the first
elongated opening O1 on the respective side of said opening O1. According to

an aspect of the present disclosure, the first recess R1 further has opposite
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sides, running essentially transversally to the longitudinal extension of the first
elongated opening O1 on the respective side of said opening O1. According to
an aspect of the present disclosure, the first recess R1 has an essentially
rectangular shape with the long sides running along the long sides of the first

longitudinal opening O1.

According to an aspect of the present disclosure, the second recess R2 has a
bottom, wherein said second elongated opening is arranged in said bottom.
According to an aspect of the present disclosure, the second recess R2 further
has opposite sides, running along the longitudinal extension of the second
elongated opening O2 on the respective side of said opening O2. According to
an aspect of the present disclosure, the second recess R2 further has opposite
sides, running essentially transversally to the longitudinal extension of the
second elongated opening O2 on the respective side of said opening O2.
According to an aspect of the present disclosure, the second recess R2 has
an essentially rectangular shape with the long sides running along the long

sides of the second longitudinal opening O2.

According to an aspect of the present disclosure, for the respective side
member 20, 30, one or more teeth T20, T30 of said teeth locking configuration
are arranged in the bottom of said recess R1, R2. Said one or more teeth T20,
T30 are, according to an aspect, configured to have an extension running
essentially orthogonally to the longitudinal extension of the elongated member
10 and essentially orthogonally to the longitudinal extension of the elongated

openings O1, O2. See fig. 3 and 5.

According to an aspect of the present disclosure, the teeth locking
configuration T comprises one or more teeth T20 arranged in the bottom of the
first recess R1 of the first side member 20. According to an aspect, the teeth
locking configuration T comprises a set of teeth T20 arranged in the bottom of

the first recess R1of the first side member 20. See fig. 3 and 5.
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According to an aspect of the present disclosure, the teeth locking
configuration T comprises one or more teeth T30 arranged in the bottom of the
second recess R2 of the second side member 30. According to an aspect, the
teeth locking configuration T comprises a set of teeth T30 arranged in the
bottom of the second recess R2 of the second side member 30. See fig. 3 and
5.

According to an aspect of the present disclosure, said fastening arrangement
A comprises, for the respective side member 20, 30, a washer element W1,
W2 configured to distribute the load of the fastening joint member. See fig. 3
and 5.

According to an aspect of the present disclosure, said fastening arrangement
A comprises a first washer element W1 for the first side member 20. According
to an aspect of the present disclosure, said fastening arrangement A
comprises a first washer element W1 for the first fastening joint member J1 for
facilitating fastening in connection to the first side member 20. See fig. 3 and
5. The first washer element W1 is configured to be arranged between the first
head J1a of the first fastening joint J1 and the outer side 20a with one or more
teeth T20, e.g. the bottom of the first recess R1, so as to facilitate attachment

of by means of the first fastening joint member J1 and the tension adjustment.

According to an aspect of the present disclosure, said fastening arrangement
A comprises a second washer element W2 for the second side member 30.
According to an aspect of the present disclosure, said fastening arrangement
A comprises a second washer element W2 for the second fastening joint
member J2 for facilitating fastening in connection to the second side member
30. See fig. 3 and 5. The second washer element W1 is configured to be
arranged between the second head J2a of the second fastening joint J2 and
the outer side 30a with one or more teeth T30, e.g. the bottom of the second
recess R2, so as to facilitate attachment of by means of the second fastening

joint member J2 and the tension adjustment.
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According to an aspect of the present disclosure, teeth locking configuration T
comprises one or more teeth TW1, TW2 arranged on the washer element W1,
W2. The one or more teeth TW1, TW2 arranged on the washer element W1,

W2 are configured to engage with the one or more teeth of the side member.

According to an aspect of the present disclosure, the teeth locking
configuration T comprises one or more teeth TW1 arranged on the first washer
element W1. According to an aspect, the teeth locking configuration T
comprises a set of teeth TW1 arranged on the first washer element W1. See
fig. 3.

According to an aspect of the present disclosure, the teeth locking
configuration T comprises one or more teeth TW2 arranged on the second
washer element W2. According to an aspect, the teeth locking configuration T
comprises a set of teeth TW2 arranged on the second washer element W2.
See fig. 3.

According to an aspect of the present disclosure, said washer element W1,
W2, for the respective side member 20, 30, is configured to be closely received
within said recess R1, R2 so as to maintain said one or more teeth TW1, TW2
of the washer element W1, W2 aligned with the one or more teeth T20, T30 of
the side member 20, 30.

According to an aspect of the present disclosure, said first washer element W1
for the first side member 20 and first fastening joint member J1 is configured
to be closely received within the first recess R1 so as to maintain said one or
more teeth TW1 of the first washer element W1 aligned with the one or more
teeth T20 of the first side member 20.

According to an aspect of the present disclosure, said second washer element
W2 for the second side member 30 and second fastening joint member J2 is
configured to be closely received within the second recess R2 so as to
maintain said one or more teeth TW2 of the second washer element W2

aligned with the one or more teeth T30 of the second side member 30.
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The respective washer element W1, W2 is shaped so as to fit into the
respective recess R1, R2 so as to facilitate efficient control of movement of the
washer element W1, W2 and efficient positioning of the washer element W1,
W2 within the recess R1, R2 so as to efficiently reduce the risk of the washer
element W1, W2 turning and thereby the risk of the one or more teeth of the
washer element not engaging with the one or more teeth of the side member

due to said teeth not aligning.

The respective washer element W1, W2 is configured to be arranged within
the respective recess R1, R2such that the washer element W1, W2 extends
so that opposite sides of the washer element are close to said opposite sides
of the recess, essentially preventing turning of the washer element W1, W2
but allowing the washer element to move relative to the elongated opening O1,
02.

According to an aspect of the present disclosure, the first washer element W1
is configured to be arranged within the first recess R1 such that the washer
element W1 extends so that opposite sides of the washer element are close to
said opposite sides of the first recess running along the long side of the first
elongated opening O1, essentially preventing turning of the first washer
element W1 but allowing the washer element to move relative to the first

elongated opening O1 within the first recess R1.

According to an aspect of the present disclosure, the second washer element
W2 is configured to be arranged within the second recess R2 such that the
washer element W2 extends so that opposite sides of the washer element are
close to said opposite sides of the second recess running along the long side
of the second elongated opening O2, essentially preventing turning of the
second washer element W2 but allowing the washer element to move relative

to the second elongated opening O2 within the second recess R2.

Above with reference to e.g. fig. 3, 5, 6 and 7, an aspect of the present

disclosure has been described, where the teeth locking configuration
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comprises one or more teeth, here a set of teeth, arranged on the outer side
of the respective side member. Further, with reference to e.g. fig. 3, 5, 6 and
7, a washer element for the joint member of the respective side member is
provided with one or more teeth of the teeth locking configuration. The
respective washer element is arranged on the outer side of the respective side
member in connection to the elongated opening, and hence between the joint
head of the joint member and outer side of the side member, so that the one
or more teeth of the washer faces and engages with the one or more teeth on

the outer side of the respective side member.

According to an alternative aspect of the present disclosure, not shown, the
teeth locking configuration comprises one or more teeth, e.g. a set of teeth,
arranged on the inner side of the respective side member. Further, according
to the alternative aspect of the present disclosure, a washer element for a joint
member of the respective side member is provided with one or more teeth of
the teeth locking configuration. The respective washer element is according to
this alternative aspect arranged on the inner side of the respective side
member in connection to the elongated opening, and hence between the joint
head of the joint member and the side of the endless track, so that the one or
more teeth of the washer faces and engages with the one or more teeth on the
outer side of the respective side member. This alternative aspect of the present
disclosure essentially differs from the aspect illustrated in e.g. fig. 3, 5, 6 and
7 in that the one or more teeth, e.g. set of teeth, of the tooth locking
configuration are arranged on the inner side of the respective side member,
and that engagement with corresponding teeth, e.g. of washer elements, is

provided.

Above with reference to e.g. fig. 3, 5, 6 and 7, an aspect of the present
disclosure has been described, where the respective side member comprises
a recess R1, R2 arranged on the outer side in connection to the elongated
opening, wherein one or more teeth of the teeth locking configuration are

arranged in the bottom of said recess. Further, with reference to e.g. fig. 3, 5,
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6 and 7, a washer element for the joint member of the respective side member
is provided with one or more teeth of the teeth locking configuration. The
respective washer element is arranged in the bottom of the recess of the
respective side member in connection to the elongated opening, and hence
between the joint head of the joint member and bottom of the recess, so that
the one or more teeth of the washer faces and engages with the one or more

teeth on the bottom of the recess.

According to an alternative aspect of the present disclosure, not shown, the
respective side member comprises a recess arranged on the inner side of the
respective side member in connection to the elongated opening, wherein one
or more teeth of the teeth locking configuration are arranged in the bottom of
said recess. Further, according to the alternative aspect of the present
disclosure, a washer element for a joint member of the respective side member
is provided with one or more teeth of the teeth locking configuration. The
respective washer element is arranged in the bottom of the recess of the
respective side member in connection to the elongated opening, and hence
between the side of the endless track and the bottom of the recess, so that the
one or more teeth of the washer faces and engages with the one or more teeth
on the bottom of the recess. This alternative aspect of the present disclosure
essentially differs from the aspect illustrated in e.g. fig. 3, 5, 6 and 7 in that the
one or more teeth, e.g. set of teeth, of the tooth locking configuration are
arranged on the inner side of the respective side member on the bottom of a

recess arranged on the inner side of the respective side member.

The ground engaging device as describe above with reference to fig. 2-7 is
configured to provide increased ground engagement so as to improve traction
of the tracked vehicle on ground conditions such as ice and snow. The ground
engaging device according to the present disclosure may be any suitable
ground engaging device comprising a adjustment device configured to allow
self adjustment of the tension with which the engagement member of the

ground engaging device is attached to the endless track based on pressure
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engaging device according to the present disclosure may according to an
alternative aspect of the present disclosure be configured to provide a more
silent drive when engaging with the ground during drive of the tracked vehicle

provided with ground engaging devices.

The foregoing description of the preferred embodiments of the present
invention has been provided for the purposes of illustration and description. It
is not intended to be exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen and described
in order to best explain the principles of the invention and its practical
applications, thereby enabling others skilled in the art to understand the
invention for various embodiments and with the various modifications suited to

the particular use contemplated.
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CLAIMS

1. A ground engaging device (G) for an endless track (E) of a tracked vehicle,
the ground engaging device being attachable to the outer side of said endless
track (E), the ground engaging device comprising an engagement member
(10) configured to be arranged in connection to the outer side (Ea) of the
endless track (E), and a fastening arrangement (A) for attaching the ground
engaging device (G) to the endless track (E) so that the engagement member
(10) is positioned in connection to the outer side (Ea) of the endless track (E),
wherein the fastening arrangement (A) comprises a adjustment device (D)
configured to allow self adjustment of the position of said engagement member
relative to the endless track (E) based on pressure against the engagement

member (10) towards the endless track (E).

2. The ground engaging device according to claim 1, wherein the adjustment
device (D) is configured to allow self adjustment of the tension with which the

ground engaging device (G) is attached to the endless track (E).

3. The ground engaging device according to claim 1 or 2, wherein the
adjustment device (D) is configured to allow movement of the engagement
member (10) in the direction towards the endless track (E) so that the tension
provided by the fastening arrangement (A) is increased, and wherein the
adjustment device (D) is configured to prevent movement in the opposite

direction.

4. The ground engaging device according to any of claims 1-3, wherein the
adjustment device (D) comprises a teeth locking configuration (T) configured
to allow movement of the engagement member (10) in the direction towards
the endless track (E), and configured to provide a locking function so as to

prevent movement in the opposite direction.

5. The ground engaging device according to claim 4, wherein the teeth
locking configuration (T) comprises a set of teeth (T20, TW1, TW2) with an

inclination so as to allow stepwise movement of the engagement member (10)
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in the direction towards the endless track (E), and provide said locking function

in the opposite direction.

6. The ground engaging device according to any of claims 1-5, wherein said
fastening arrangement (A) comprises opposite side members (20, 30) for
fastening the ground engaging device (G) on the respective side of the endless
track (E), the ground engaging member (10) being arranged between the side
members (20, 30), wherein the side members (20, 30) are configured to
support said ground engaging member (10), the adjustment device (D) being

associated with the respective side member (20, 30).

7. The ground engaging device according to claim 6, wherein the respective
side member (20, 30) comprises an elongated opening (01, 0O2) extending in
a direction essentially orthogonal to the extension of the ground engaging
member (10), said fastening arrangement (A) comprising a fastening joint
member (J1, J2) configured to be introduced into the respective elongated
opening (O1, 02), said elongated openings facilitating movement of the side
members (20, 30) and hence ground engaging member (10) relative to said

fastening joint members (J1, J2).

8. The ground engaging device according to claim 7, wherein, for the
respective side member (20, 30), said teeth locking configuration (T) is

arranged in connection to the elongated opening (01, 02).

9. The ground engaging device according to claim 7 or 8, wherein the
respective side member (20, 30) has an outer side (20a, 30a) configured to
face away from the endless track (E) and an opposite inner side (20b, 30b)
configured to face towards the endless track (E), wherein said teeth locking
configuration (T) comprises one or more teeth (T20, T30) arranged on at least

one side of the respective side member (20, 30).

10. The ground engaging device according to claim 9, wherein the respective
side member (20, 30) comprises a recess (R1, R2) arranged on one side of

the side member (20, 30) in connection to the elongated opening (01, 02),
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wherein, for the respective side member (20, 30), one or more teeth (T20, T30)
of said teeth locking configuration (T) are arranged in the bottom of said recess
(R1, R2).

11. The ground engaging device according to claim 9 or 10, wherein said
fastening arrangement (A) comprises, for the respective side member (20, 30),
a washer element (W1, W2) configured to distribute the load of the fastening
joint member (J1, J2), wherein said teeth locking configuration (T) comprises
one or more teeth (TW1, TW2) arranged on the washer element (W1, W2) and
configured to engage with the one or more teeth (T20, T30) of the side member
(20, 30).

12. The ground engaging device according to claim 11, wherein said washer
element (W1, W2), for the respective side member (20, 30), is configured to
be closely received within said recess (R1, R2) so as to maintain said one or
more teeth (TW1, TW2) of the washer element (W1, W2) aligned with the one
or more teeth (T20, T30) of the side member (20, 30).

13. The ground engaging device according to any of claims 1-12, wherein said
ground engaging device (G) is configured to provide increased ground
engagement so as to improve traction of the tracked vehicle (V) on ground

conditions such as ice and snow.

14. The ground engaging device according to any of claims 1-13, wherein the
ground engaging device (G) is removably attachable to an endless track (E) of

a track assembly (T1) of a tracked vehicle (V).

15. A tracked vehicle (V) comprising at least one ground engaging device (G)

according to any of claims 1-14.



WO 2021/158157 PCT/SE2021/050043

1/4

Ea RW rw\ RW RW RW RW Rw \ TW

G Fig. 1




WO 2021/158157 PCT/SE2021/050043

2/4

f &J“T /‘ : E/ -‘ \\:\" \(’fﬁg{zo
0 AA E3

14a 1 14b

SN YA
B

14a

12b
14b:

A 14 12a RW

18 12
w

30

Fig. 4



PCT/SE2021/050043

WO 2021/158157

3/4

Fig. 5



WO 2021/158157 PCT/SE2021/050043

W
T20

R1




INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2021/050043

A. CLASSIFICATION OF SUBJECT MATTER
IPC: see extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC: B62D

Minimum documentation searched (classification system followed by classification symbols)

SE, DK, FI, NO classes as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, PAJ, WPI data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

figures 5-6; See translation.

(1922-12-05); figures 1,4

JP 08282559 A (OHTSU TIRE & RUBBER CO LTD), 29
October 1996 (1996-10-29); paragraphs [0005]-[0007], [0009];

US 1437693 A (TORRESEN, ROTH), 5 December 1922

1-2,13-15

3-12

1-2,13-15

3-12

& Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

«aA»  document defining the general state of the art which is not
considered to be of particular relevance

“D”  document cited by the applicant in the international application

«p»  earlier application or patent but published on or after the
international filing date

«r document which may throw doubts on priority claim(s) or which is

L7 (ited to establish the publication date of another citation or other

special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

22-02-2021

Date of mailing of the international search report

23-02-2021

Name and mailing address of the ISA/SE
Patent- och registreringsverket

Box 5055

S$-102 42 STOCKHOLM

Facsimile No. + 46 8 666 02 86

Authorized officer
Carl Pantzar

Telephone No. + 46 8 782 28 00

Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT International application No.

PCT/SE2021/050043
C (Continuation).  DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2002264855 A (HABA AKIRA), 18 September 2002 (2002- | 1-2, 13-15
09-18); paragraph [0014]; figures 1-2
A 3-12
A US 20170158268 A1 (TIBBITS BRIAN D), 8 June 2017 (2017- | 1-15
06-08); abstract; all figures
A US 20080309157 A1 (RUNGGALDIER MARTIN ET AL), 18 1-15

December 2008 (2008-12-18); abstract; all figures

Form PCT/ISA/210 (continuation of second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT International application No.
PCT/SE2021/050043

Continuation of: second sheet
International Patent Classification (IPC)

B62D 55/26 (2006.01)

Form PCT/ISA/210 (extra sheet) (July 2019)




INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members PCT/SE2021/050043
JP 08282599 A 29/10/1996 NONE
Us 1437693 A 09/12/1922 NONE
S 2002264855 A 18/09/2002 NONE
us . 20170158268 A1 08/06/2017 US 9950757 B2 _ 24/04/2018
us 20080309157 A1 18/12/2008 EP 1674382 A1 28/06/2006

Form PCT/ISA/210 (patent family annex) (July 2019)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report

