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ABSTRACT

The invention relates to a tracked piste grooming vehicle, comprising a crawler chassis which
inciudes, on each side of the chassis, a respective drive wheel, at least four running wheels
and a tension wheel, all enclosed by a crawler chain, wherein each running wheel is
mounted on a chassis frame in a pretensioned manner by means of a suspension. According
to the invention, each side of the chassis includes five respective running wheels, with the
suspensions thereof having a different pretensioning distribution considered over a vehicle
length. Use as a tracked piste grooming vehicle to be operated in snow is also disclosed.



CA 02956162 2017-01-25

-1-

TRACKED PISTE GROOMING VEHICLE FOR MAINTENANCE
AND SHAPING OF SNOWY TERRAIN

The invention relates to a tracked piste grooming vehicle for maintenance and shaping of
snowy terrain, comprising a crawler chassis which includes, on each side of the chassis, a
respective drive wheel, at least four running wheels and a tension wheel, all enclosed by a
crawler chain, wherein each running wheel is mounted on a chassis frame in a pretensioned
manner by means of a suspension.

EP 1 995 159 B1 discloses a snow groomer to combine high performance and good
manoeuvrability. The snow groomer has a crawler chassis which includes, on each side of
the chassis, four respective running wheels, in addition to a drive wheel and a tension wheel.
The good manoeuvrability with high performance is to be achieved by different axle load
distributions on the tension wheel and on the four running wheels on each side of the
chassis. Therein, the axle load gradually increases starting from the front tension wheel axle
across the four running wheels to the rear in such a manner that the two rear running wheels
have to bear most of the axle load.

The object of the invention is to provide a tracked piste grooming vehicle of the above
mentioned type which presents an improved gradability and improved functionality for
maintenance and shaping of snowy terrain.

This object is achieved in that each side of the chassis includes five respective running
wheels, with the suspensions thereof having a different pretensioning distribution considered
over a vehicle length. Consequently, according to the invention, there is one additional
running wheel axle provided, as compared to the well-known groomer devices. As a result,
there is improved gradability of the tracked piste grooming vehicle obtained. Furthermore, in
relation to a contact plane of the tracked piste grooming vehicle, there is also a lower relative
inclination in the vehicle longitudinal direction during vehicle operation. The additional
running wheel axle allows a longer crawler chain, enabling reduced surface pressure and,
consequently, protection of the passed ground. The additional running wheel axle allows
reduced slip during vehicle operation due to the thus increased contact length of the crawler
chain. As a result, fuel consumption of the tracked piste grooming vehicle is also reduced.
Owing to the fact that the suspensions of the running wheels have different pretensioning
distributions considered over a vehicle length, there is improved steering performance by a
reduced turning resistance obtained. Advantageously, the pretensioning distribution of the
suspensions of the running wheels is provided such that the highest pretensioning is
provided in the region of the suspensions of the two sides of the chassis, which are located
in the vicinity of the center of gravity of the vehicle.

In an embodiment of the invention, the pretensioning distribution of the suspensions of the
running wheels is provided such that at least one central running wheel disposed between a
frontmost and a rearmost running wheel has a superior pretensioning towards a ground than
at least one adjacent running wheel adjoining to the front or to the rear. In said embodiment,
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the tracked piste grooming vehicle has a center of gravity of the vehicle located in the region
of the center of the crawler chassis. If the crawler chassis is raised from a ground with the
corresponding pretensioning distribution of the suspensions, then the running wheels
necessarily hang downwards in different levels due to the different pretensionings and the
relief caused by the lifting, wherein the central running wheel with the highest pretensioning
hangs down furthest and the adjacent running wheels each are positioned somewhat further
above, so that a concave, banana-type curvature results for the axles of the running wheels
in a side view.

In a further embodiment of the invention, each drive wheel is disposed upwardly offset in
relation to a plane of tension wheel and running wheels in the vertical direction of the vehicle.
The described plane of tension wheel and running wheels is to be understood in the ready-
for-operation condition of the tracked piste grooming vehicle standing on a ground. Elevation
of the drive wheel allows an improved compensation ability of the crawler chassis in case of
unevenness of the floor.

In a further embodiment of the invention, a central combustion engine of the tracked piste
grooming vehicle has an engine power of more than 400 kW. Said engine power contributes
to achieve a tracked piste grooming vehicle presenting high efficiency in the region of a rear
tiller and/or by means of a rake blade and/or by means of a winch. The fifth running wheel
axle according to the invention together with the engine power of more than 400 kW allows a
very expanded design of the tracked piste grooming vehicle and, consequently, machinability
of a piste over a large working width.

In a further embodiment of the invention, the running wheels of each side of the chassis are
disposed at such a distance to each other that during vehicle operation bending up of a lower
run of the crawler chain between two respective running wheels is prevented at least largely.
As a result, a particularly uniform motion of the crawler chain is achieved.

Further advantages and features of the invention will become apparent from the claims and
from the description below of a preferred exemplary embodiment of the invention, illustrated
with reference to the drawings.

Fig. 1 shows a side view of an embodiment of a tracked piste grooming vehicle according to
the invention;

Fig. 2 shows the tracked piste grooming vehicle according to Fig. 1 with the crawler chain
omitted;

Fig. 3 shows the tracked piste grooming vehicle according to Fig. 2 with the running wheels
of the side of the chassis in the unloaded condition;

Fig. 4 shows a side view of the side of the chassis of the tracked piste grooming vehicle
according to Fig. 3 with a chassis frame of the tracked piste grooming vehicle
according to Fig. 3; and
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Fig. 5 shows an enlarged, schematic perspective view of a detail of the side of the chassis
in the region of two suspensions for two running wheels.

A tracked piste grooming vehicle 1 according to Figs. 1 to 5 includes a chassis frame 2 with a
driver cabin 3 assembled on the front side thereof and a cargo area 4 assembled on the rear
side thereof. On the rear side of the chassis frame 2 a rear equipment rack is provided,
whereon a rear tiller 5 is removably attached. On the end face in a front region of the tracked
piste grooming vehicle 1 a rake blade 6 is provided on the chassis frame 2. On opposite
longitudinal sides of the chassis frame 2, a respective side of the chassis 7 of a crawler
chassis is provided. Each of the two sides of the chassis 7 has a tension wheel on the front
side and five running wheels 10a to 10e successively arranged in the longitudinal direction of
the vehicle towards the rear. A drive wheel 11 constitutes a rear-sided termination of the side
of the chassis. The tension wheel 9, the running wheels 10a to 10e and the drive wheel are
enclosed by a crawler chain 8a, 8b which includes a lower run 8a running on a ground and
an upper run 8b running in the opposite direction during vehicle operation. The drive wheel
11 of each side of the chassis is for driving the crawler chain 8a, 8b. The tension wheel 9 is
for tensioning the crawler chain 8a, 8b.

The two drive wheels 11 of the crawler chassis are driven by hydraulic motors of a hydraulic
system which is fed by a central hydraulic variable pump. The variable pump is driven by a
combustion engine in the form of a diesel engine, with merely the exhaust system thereof
illustrated in Figs. 1 to 3. The combustion engine is positioned in the chassis frame 2, a short
length behind and below the driver cabin 3. The combustion engine has an engine power of
more than 400 kW. Via the hydraulic system, in addition to driving the crawler chassis, also
the rear tiller 5 and the front-sided rake blade 6 are supplied and controlled by hydraulics.
For controlling the combustion engine and the hydraulic system, an electric and/or electronic
control system is provided, which will not be described in more detail herein.

Each of the five running wheels 10a to 10e of each side of the chassis 7 is mounted on the
chassis frame 2 by a respective suspension 12 to 14. Each suspension includes a wheel hub
12 mounted on a suspension arm 14 to be rotatable about a running wheel axle. Each
running wheel 10a to 10e is fixed to a corresponding wheel hub 12. Each suspension arm 14
is mounted on the chassis frame 2 to be pivotable about a jointed cross-shaft axle parallel to
the respective running wheel axle. The jointed cross-shaft axle is disposed - as seen in the
headway direction V of the tracked piste grooming vehicle 1 - ahead of the respective
running wheel axle. The suspension arm 14 protrudes from the jointed cross-shaft axle
obliquely rearwards and downwards. The suspension arm 14 is elastically pretensioned by a
pretensioning device 13, in the present case in the form of a torsion bar spring, downwards in
the direction of a ground B (Fig. 2). Once the respective running wheel 10a to 10e rests on
the ground B, each suspension arm 14 is pivoted upwards counter to the pretensioning
direction of the pretensioning device 13.

The different suspensions 12 to 14 of the running wheels 10a to 10e are each provided with
correspondingly forwards or rearwards reduced pretensionings and, consequently, with
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reduced axle loads. The thus selected distribution of pretensioning of the running wheels 10a
to 10e results in a relatively manoeuvrable tracked piste grooming vehicle 1 during vehicle
operation, since the highest axle load and, consequently, the highest pretensioning of the
running wheels 10c is located in the region of the center of gravity of the vehicle. Regardiess
of the five running wheels 10a to 10e on each side of the chassis 7 and a long chain contact
length of the crawler chain 8a, 8b, there is, consequently, a comparatively low turning
resistance obtained for the tracked piste grooming vehicle 1, resulting in good steerability of
the tracked piste grooming vehicle 1.

With reference to Fig. 1, it is apparent that the distances of the running wheel axles of the
running wheels 10a to 10e in relation to the diameter of the running wheels 10a to 10e is
selected such that, during vehicle operation, the lower run 8a of the crawler chain 8a, 8b
cannot bend up in the respective wedged clear spacing between two respective adjacent
running wheels 10a to 10e. The drive wheel 11 of each side of the chassis 7 is upwardly
offset in relation to the plane of the running wheels 10a to 10e and the tension wheel 9 in the
vertical direction of the vehicle, as becomes clear with reference to Figs. 1 to 4.



Claims

1. A tracked piste grooming vehicle for maintenance and
shaping of snowy terrain, the tracked piste grooming vehicle
comprising:

a crawler chassis which includes, on each gide of the
crawler chassis, a drive wheel, at least five running wheels and
a tension wheel, all enclosed by a crawler chain, wherein each
running wheel is mounted on a chassis frame in a pretensioned
manner by a suspension, wherein a pretensioning distribution of
the suspensions of the at least five running wheels, considered
over a vehicle length in a front to rear direction thereof, is
provided such that at least one central running wheel disposed
between a frontmost and a rearmost running wheel has a greater
pretensioning towards a ground than at least one running wheel
disposed adjacent a front of the at least one central running
wheel and at least one running wheel disposed adjacent a rear of
the at least one central running wheel, wherein the
pretensioning distribution progressively decreases in a first
direction from the at least one central running wheel to the
rearmost running wheel and progressively decreases in a second
direction from the at least one central running wheel to the
frontmost running wheel;

a tiller provided on a rear region of the tracked piste
grooming vehicle; and

a blade provided on a front region of the tracked piste

grooming vehicle.

2. The tracked piste grooming vehicle according to Claim
1, wherein each drive wheel has an axis of rotation that is
positioned above, in a vertical direction, centers of rotaticn
of each of the tension wheel and the at least five running

wheels.
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3. The tracked piste grooming vehicle according to Claim
1, wherein a central combustion engine of the tracked piste

grooming vehicle has an engine power of more than 400 kW.

4, The tracked piste grooming vehicle according to Claim
1, wherein the at least five running wheels of each side of the
chassis are disposed at a distance relative to each other such
that, during operation of the tracked piste grooming vehicle,
upward bending of a lower run of the crawler chain between two

consecutive running wheels is substantially prevented.

5. The tracked piste grooming vehicle according to Claim
1, wherein the at least one central running wheel of the at
least five running wheels has the greatest pretensioning of all

of the running wheels.

6. A tracked piste grooming vehicle for maintenance and
shaping of snowy terrain, comprising:

a tiller disposed at a front end region of said tracked
piste grooming wvehicle;

a blade disposed at a rear end region of said tracked piste
grooming vehicle;

a crawler chassis frame having first and second sides
spaced from one another in a direction transverse to a front to
rear direction of said tracked piste grooming vehicle; and

a wheel assembly mounted on each of said first and second
sides of said crawler chassis frame, each said wheel assembly
including five running wheels, a drive wheel and a tension wheel
all enclosed by a crawler chain, each of said running wheels
being mounted on the respective said first or second side of
sald crawler chassis frame by a suspension, wherein said five
running wheels of each said wheel assembly are pretensioned by
their respective suspensions in a direction towards the ground

such that a pretensioning distribution of said five running
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wheels progressively decreases in a first direction from a
central one of said five running wheels towards a rearmost one
of said five running wheels located rearwardly of gsaid central
one of said five running wheels and progressively decreases in a
second direction from said central one of said five running
wheels towards a frontmost one of said five running wheels
located frontwardly of said central one of said five running

wheels.

7. The tracked piste grooming vehicle according to Claim
6, wherein said central one of said five running wheels has the

highest pretension of all of said five running wheels.

8. The tracked piste grooming vehicle according to Claim
6, wherein said drive wheels, said tension wheels and said five
running wheels are rotatable about respective axes of rotation
and the axis of rotation of each of said drive wheels is
positioned vertically above the axes of rotation of said tension

wheels and said five running wheels.

9. The tracked piste grooming vehicle according to Claim
6, wherein each said suspension includes a suspension arm, a
wheel hub mounted on said suspension arm for rotation about a
wheel axis and a pretensioning device mounting said suspension
arm to said crawler chassis frame for movement relative thereto,
each of said five running wheels being mounted on a respective
one of said wheel hubs for rotation therewith about the

respective wheel axis.

10. The tracked piste grooming vehicle according to Claim
9, wherein each said pretensioning device pretensions the
respective said suspension arm in a direction towards the

ground.
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11. A tracked piste grooming vehicle for maintenance and
shaping of snowy terrain, comprising:

a tiller disposed at a front end region of said tracked
piste grooming vehicle;

a blade disposed at a rear end region of said tracked piste
grooming vehicle;

a crawler chassis frame having first and second sides
spaced from one another in a direction transverse to a front to
rear direction of said tracked piste grooming vehicle; and

a wheel assembly mounted on each of said first and second
sides of said crawler chassis frame, each said wheel assemnbly
including five running wheels, a drive wheel and a tension wheel
all enclosed by a crawler chain, each of said running wheels
being mounted on the respective said first or second side of
said crawler chassis frame by a suspension, each said suspension
mounting the respective said running wheel on said crawlerxr
chassis frame for rotation about an axis and pretensioning the
respective said running wheel in a direction towards the ground,
a central one of said five running wheels of each said wheel
assembly having the highest pretension of all of said five
running wheels, said five running wheels of each said wheel
assembly being pretensioned by their respective suspensions
towards the ground such that a pretensioning distribution of
said five running wheels progressively decreases in a first
direction from said central one of said five running wheels to a
rearmost one of said five running wheels and progressively
decreases in a second direction from said central one of said
five running wheels to a frontmost one of said five running
wheels such that when said tracked piste grooming vehicle is
1ifted away from the ground, a line intersecting each of the
axes of said five running wheels of each said wheel assembly has
a downwardly concave curvature when each said wheel assembly is

viewed from a side of said tracked piste grooming vehicle.
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12. The tracked piste grooming vehicle according to Claim
1, wherein the pretensioning distribution is provided to each of
the at least five running wheels by a mechanical continuous

pretensioning device.

13. The tracked piste grooming vehicle according to Claim
6, wherein the pretensioning distribution is provided to each of
the five running wheels by a mechanical continuous pretensioning

device.

14. The tracked piste grooming vehicle according to Claim
13, wherein the mechanical continuous pretensioning device

comprises a torsion bar spring.

15. The tracked piste grooming vehicle according to Claim
12, wherein the mechanical continuous pretensioning device

comprises a torsion bar spring.

#43033175
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