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Abstract

A snow grooming device 1is provided with a carrier frame
consisting of at least one transverse supporting member and
two longitudinal supporting members so that it is adapted to
be attached to a vehicle with the aid of a coupling means.

A vertically adjustable snow propeller and a smoothing board
are mounted on the carrier frame. Salid carrier frame is
mounted on said coupling means such that it is adapted to be
pivoted about an essentially horizontal longitudinal axis

and an essentilially horizontal transverse axis.

In order to improve the snow grooming device with respect to
its manoeuverability and ease of operation as well as with

respect to its compact structural design while simultaneous-
ly increasing the rigidity, the snow propeller is dragged by
the front ends of the longitudinal supporting members and is
pivotably mounted thereon and the transverse supporting mem-
ber is associated with the coupling means so as to support

the carrier frame.
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A Snow Grooming Device

The present invention refers to a snow grooming device ad-
apted to be attached to a vehicle with the aid of a coupling
means, comprising a carrier frame, which consists of at
least one transverse supporting member and two longitudinal
supporting members and on which a vertically adjustable snow
propeller and a smoothing board are mounted, said carrier
frame being mounted on said coupling means such that it is
adapted to be pivoted about an essentially horizontal lon-

gitudinal shaft and an essentlially horizontal transverse
shaft.

Such a snow grooming device is known from DE-A-29 46 79¢. In
this reference, the snow grooming device is coupled to the
tail of a vehicle via a drag bar. At the rear end of the
drag bar, a carrier frame is supported by means of two
longitudinal supporting member ends such that it is adapted
to be pivoted about a horizontal transverse shaft and a
horizontal longitudinal shaft. When seen in a side view, the
carrier frame has an essentially V-shaped structural design,
a smoothing board and, adjacent thereto, a snow propeller
being pivotably supported at the rear end of said carrier
frame. With the aid of two adjusting means, the snow pro-
peller is vertically adjustable and an angle of i1nclination
of the smoothing board can be varied, said two adjusting
means being provided between the carrier frame and the SNow

propeller and the carrier frame and the smoothing board,

respectively. The smoothing board is followed by a finisher.

The snow grooming device known from DE-A-29 46 796 is dis-
advantageous insofar as its overall length, which is ne-
Cessary for pivotably raising the snow grooming device to a
ready position, is comparatively large. This restricts the

manoeuverabllity of the vehicle; in particular, cornering is
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only possible with a comparatively large radius. Hence, it
will be difficult to groom the snow on pistes by directly
adjoining passages of the snow grooming device. Due to the
fact that the snow propeller is arranged such that it is
"pushed", steering of the snow grooming device is addi-
tionally made more difficult in a disadvantageous manner,
since the tracking properties of the snow grooming device
are disadvantageous due to the pushed mode of arrangement.
Another drawback is that the carrier frame is arranged such
that it defines a U which 1is open in the direction of the
vehicle, whereby the rigidity of the carrier frame is in-

fluenced unfavourably.

Hence, 1t 1s the object of the present invention to improve
a snow grooming device of the type mentioned at the beginn-
ing with respect to its manoeuverability and ease of opera-
tion as well as with respect to its compact structural de-

sign while simultaneously increasing the rigidity thereof.

In connection with a snow grooming device having the fea-
tures of the generic clause of claim 1, this object is
achieved by the features that the snow propeller is dragged
by the front ends of the longitudinal supporting members and
is pivotably mounted thereon and that the transverse sup-
porting member, -which 1is used for supporting the carrier

frame, 1s associated with the coupling means.

Due to the fact that the snow propeller is arranged on a
talil or front side of a vehicle such that it is dragged, the
manoeuverabillity and ease of operation of the snow grooming
device as a whole 1is improved. With the aid of the coupling
means, the carrier frame is adapted to be pivoted directly,
without any drag bar, into a ready position and back into a
position of use. The overall length of the snow grooming de-
vice 1s thus substantially reduced. This has the effect that
also the curve radius occurring when the snow grooming de-

vice turns a corner is reduced so that the groomed sections
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Of the piste will be arranged directly side by side or, if
desired, also such that they will partially overlap one an-
other, without any manoeuvering of the vehicle, which has
attached thereto the snow grooming device, being necessary.
Due to the fact that the transverse supporting member is
associated with the coupling means, the carrier frame of the
snow grooming device is reinforced in an advantageous manner
especilally at the point of application of the force applied
by the vehicle. The force is introduced in the transverse
supporting member so that, in comparison with the introduc-
tion of the force into the spaced longitudinal supporting
members, which is described in DE-A-29 46 796, the coupling
means has a smaller width and a less complicated structural
design. In view of the fact that the snow propeller is ar-
ticulated on the front ends of the longitudinal supporting
members, the distribution of weight in the carrier frame is
improved insofar as the weight arms acting on the essential-
ly horizontal transverse shaft of the coupling means are
comparatively short so that the snow grooming device can

more easlly be pivoted to its ready position.

In accordance with one further development of the present
invention, the transverse supporting member extends between
the longitudinal supporting members and is, essentially at
the centre thereof, pivotably mounted on said coupling
means. The carrier frame is thus reinforced in a simple
manner, and, by means of the transverse supporting member,
1t is mounted such that it can easily be pivoted between a

ready position and a position of use.

Another advantageous feature is that, when seen in a side
view, the longitudinal supporting members are essentially
U-shaped, each of said longitudinal supporting members com-
prising a U-crosspiece and a front and a rear U-leg. The
Snow propeller and the smoothing board can thus be arranged
at the ends of the U-legs in a simple manner, the smoothing
board being arranged subsequent to the snow propeller. The
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snow propeller can be adjusted vertically in accordance with
the length of the U-legs, said snow propeller being adapted
to be raised until it is located adjacent the U-crosspiece.
A maximum lifting height can, for example, be 250 mm in the

case of one embodiment of the invention.

In accordance with another embodiment of the present inven-
tion, the front U-leg associated with the snow propeller
defines essentially a right angle with the U-crosspiece and
the rear U-leg associated with the smoothing board defines
an obtuse angle with said U-crosspiece. The carrier frame
can thus be mounted on the coupling means directly adjacent
the front U-leg so that the area through which said carrier
frame moves when 1t is pivoted between the ready position
and the position of use is comparatively small. The smooth-
ing board is, at the same time, arranged at a sufficient

distance from the snow propeller.

In order to mount the snow propeller such that it can easily
be pivoted relative to the carrier frame, a bearing sleeve
is arranged on the free end of the front U-leg, said bearing
sleeve being used for receiving therein a bearing bolt which
is adapted to be rotated about an essentially horizontal
longitudinal axis and at the rear end of which the snow pro-
peller 1s mounted such that it is adapted to be pivoted
about an essentially horizontal transverse axis. The snow
propeller will thus be able to follow uneven areas of the

piste at least partially.

The snow propeller comprises, by way of example, a propeller
frame and a propeller shaft rotatably mounted on said pro-
peller frame, saild propeller frame being articulated on the
front U-legs. The propeller frame is, in a simple manner,
used for mounting the propeller shaft as well as for arti-

culation on the carrier frame.

For additionally reducing in size snow and/or broken pieces
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of frozen snow or ice thrown up by the blades arranged on
the propeller shaft and for achieving a low discharge of
snow towards the front as well as for preventing snow from
being thrown over the snow propeller, the propeller frame
comprises an essentially semicircular baffle casing at the
lateral ends of which the propeller shaft is rotatably sup-
ported as well as two longitudinal control arms arranged
between the U-leg ends and said baffle casing. By means of
these longitudinal control arms, the distance from the pro-
peller shaft to the front ends of the U legs is determined

such that the snow propeller as a whole can be pivoted in

the best possible way.

For simplifying the vertical adjustment of the snow propel-
ler, at least one adjusting means is arranged between the
longitudinal control arm and the U-crosspiece. The adjusting
means 1s adapted to be used for adjusting the snow cutting
depth as well as for improving, in the condition in which
the snow grooming device is attached to the vehicle, the
hill climbing properties of the vehicle by means of the con-
tact pressure applied by the snow propeller. The snow pro-
peller can, for example, be raised in the direction of the

carrlier frame until the baffle casing abuts on the U-cross-

piece from below.

In order to facilitate the arrangement of the adjusting
means, 1t will be advantageous when the front U-leg is con-
nected to the U-crosspiece via a connecting portion bent
outwards at an acute angle. The adjusting means can thus be
arranged parallel to the direction of adjustment of the snow
propeller, an upper end of said adjusting means being, by
way of example, pivotably supported on the side of the U-
crossplece. This permits easy access to the adjusting means
so that respective connections for actuating the adjusting
means can easlly be established and so that said adjusting

means can also be serviced without any difficulties.
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In order to further facilitate the manoeuverability and ease
of operation of the snow grooming device, it will be parti-
cularly advantageous when the transverse supporting member
is arranged adjacent to the connecting portions of the front
U-legs between the U-crosspieces and is supported on the
coupling means such that it is adapted to be pivoted about

the essentially horizontal transverse axis.

In this connection, it will also be advantageous when the
transverse supporting member is mounted on the coupling
means via two bearing brackets extending approximately in
the direction of the free end of the front U-leg. The hori-
zontal transverse axis can be arranged behind the horizontal
longitudinal axis, when seen in the longitudinal direction
of the snow grooming device, as well as below the horizontal
longitudinal axis in the case of another embodiment. The
bearing brackets can be attached e.g. at two ends of a
bearing bolt which is rotatably supported in the coupling

meains.

It will be advantageous when the coupling means has arranged
thereon a stop means for the transverse supporting member so
that the carrier frame provided in the case of a simple em-
bodiment will be urged in the direction of the piste surface
when the coupling means is pivoted by the vehicle.

In the case of an advantageous embodiment of the baffle
casing of the propeller shaft, said baffle casing consists
of a hollow section with reinforcement tubes extending with-
in sald hollow section essentially parallel to the propeller
shaft, said baffle casing being covered at the sides by
aprons extending essentially at right angles to said pro-
peller shaft. These aprons are simultaneously used for sup-
porting the propeller shaft. Due to the hollow section and
the reinforcement tubes, the baffle casing has a stable
structural design and a low weight. The lateral aprons

prevent edge wall formation by heaped up snow or the like.
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The baffle casing can, for example, be made from plastic
material or also from metal sheets. In addition, the lower

surface of the baffle casing associated with the propeller
shaft can be made from a material which differs from the

material which has been used for the upper surface facing
outwards.

In order to increase the flexibility of the snow propeller,
sald snow propeller consists, in accordance with an advan-
tageous embodiment, of two propeller shafts with adequate
propeller frames, the longitudinal control arms of each pro-
peller frame being arranged essentially centrally on the re-
spective frame when seen in the transverse direction. The
two propeller shafts can especially have a uniform struc-
tural design so that the production costs will be reduced.
Due to the fact that the individual propeller frames and the
propeller shafts belonging thereto are supported separately
via the longitudinal control arms associated therewith, the
Snow propeller can be adapted to uneven areas of the piste.
Especially the marginal areas of the piste can thus be
groomed more easily, and, due to the fact that the piste is
not levelled completely in the direction of the propeller
shafts, 1t will be possible to provide an interesting skiing
course for a skier instead of a "dull" flat piste. A divided
propeller shaft 1s known e.g. from "Logan Manufacturing’s
Contour Grooming / Flex Tiller" (1990), but the propeller
shaft of this snow grooming device consists of three pro-
peller shafts which are articulated on one another. Due to
the two articulation points, the efficiency of the snow
propeller 1is reduced and a separate adjustment of each

propeller shaft is not possible.

In this connection, it will be particularly advantageous
when each propeller shaft has associated therewith a drive
means. With the aid of these drive means, the speeds of the
propeller shafts can be controlled independently from one

another e.g. in the range of from 700 to 1400 rpm. The drive
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means can be constructed as electric motors, hydrostatic
drives or the like, and they can drive directly one end of
the respective propeller shaft.

In this connection, it will also be advantageous when the
drive means are arranged on outer, lateral ends of the pro-
peller shafts. On the basis of this arrangement, the smal-
lest possible central distance between the propeller shafts,
e.g. 1n the order of 100 mm, can be realized. Due to the
fact that each propeller shaft is supported separately, an
articulated joint is not required between the two propeller
shafts, and, due to the separate drive means, a driving
connection between said propeller shafts can be dispensed
with as well. This will have the effect that, on the basis
of its simple structural design, the whole snow grooming
device can be serviced more easily and the production costs

wlll be reduced.

The swivel angles of each propeller shaft in the vertical
direction can, for example, be +10° or larger than that.

For actively resetting the propeller shafts to their co-
linear arrangement when the vehicle is driving along a flat
piste, it will be advantageous when a resetting device is
arranged between the propeller frames. In a simple embodi-
ment, the resetting device is arranged between the neigh-

bouring ends of the propeller franes.

In accordance with one embodiment of the resetting device,
sald resetting device is an elastic flat connector which
extends between two reilnforcement tubes of the baffle cas-
ings in the longitudinal direction and essentially parallel
to the longitudinal axis of the longitudinal control arm in
1ts transverse direction. The flat connector can, for ex-
ample, be made from flat steel or from a material having
similar properties. It extends over the gap between the two

neighbouring propeller shafts from one reinforcement tube up
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to and into the other.

In view of the fact that the flat connector is orientated
such that 1ts transverse direction extends essentially
parallel to the longitudinal axis of the longitudinal con-
trol arm, 1t will apply restoring forces to the propeller
shafts especially when non-uniform pivotal movements about
the horizontal longitudinal axes of the respective bearing

sleeves take place.

It will be advantageous when an axis of rotation of the pro-
peller shaft 1s arranged below the longitudinal control arm
at a distance therefrom so that the propeller shaft can more

easily be guided by a swivel bearing.

In order to reinforce the carrier frame at the rear end
thereof, it will advantageous when a reinforcement member is
arranged adjacent to the free ends of the rear U-legs be-
tween said U-legs, said reinforcement member extending es-

sentially parallel to the transverse supporting member.

For releasably fastening and supporting the smoothing board,
1t will be particularly advantageous when transversely ex-
tending smoothing board strips are pivotably supported on
the free end of the rear U-leg. These smoothing board strips
extend essentially parallel to the propeller shafts and rest
on an upper surface of the smoothing board. They can, in the
manner known, be supported such that they are adated to be
plvoted about an essentially horizontal longitudinal axis

and/or an essentially horizontal transverse axis.

The smoothing board strips can also be constructed such that
they will abut on the smoothing board and press said smooth-
ing board onto the underlying piste only if the snow groom-
ing device is at its position of use. In this case, it will
be advantageous when at least one smoothing board carrier
member protrudes towards the front from the respective
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smoothing board strips, the free end of said smoothing board
carrier member being releasably secured to the smoothing

board.

In the case of one embodiment of the smoothing board, said
smoothing board consists of a smoothing blade, a guard and a
carrier body, the smoothing board carrier members being re-
leasably secured to the carrier body and the guard protrud-
ing from said carrier body essentially upwards, whereas the
smoothing blade protrudes therefrom essentially downwards.
In this case, the smoothing board strip will rest on the
surface of the smoothing blade when the snow grooming device

is arranged at its position of use.

In this connection, it will also be adavantageous when the
smoothing blade and the guard are releasably secured to the
carrier body. A simple connection between the carrier body
and the smoothing blade and the guard, respectively, can,
for example, be established via a dovetaillike connection.
The guard and the carrier body can be made e.g. from plastic
material or from an adequate metal, the smoothing blade con-
sisting of a flexibel material. The surfaces of the smooth-
ing blade, the guard and the carrier body are in alignment
with one another and merge with one another according to an

advantageous embodiment.

In this connection, it will also be adavantageous when,
complementary to the snow propeller having two propeller
shafts, at least the guard is divided in the transverse di-

rection. Due to the fact that the gquard is divided into two

parts, an adaptation of the smoothing board to uneven areas
of the piste will be possible, complementary to the adapta-
tion of the propeller shafts, if, for example, the carrier

body 1s elastic.

For improving the manoeuverability and ease of operation of

the snow grooming device, it will also be advantageous when
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the snow grooming device as a whole is constructed symmetri-

cally with respect to the centre line extending in the lon-

gitudinal direction.

In accordance with another embodiment of the present inven-
tion, the transverse supporting member extends essentially
between the front ends of the longitudinal supporting mem-
bers and 1is pivotably mounted on the horizontal transverse
shaft via bearing brackets protruding in the direction of
the coupling means. In this case, the longitudinal support-
ing members are e.g. L-shaped, the transverse supporting
member and the snow propeller being arranged on the free end

of the longer L-leg and the smoothing board being arranged
on the free end of the shorter L-leg.

In order to urge the carrier frame in the direction of the
piste surface when the snow grooming device is in its posi-
tion of use, it will be advantageous when a stop lever pro-
trudes from the transverse supporting member essentially up-
wards, saild stop lever being adapted to be brought into
abutting contact with at least one abutting arm arranged at

the side of the coupling means.

If the snow propeller is constructed such that it includes
two propeller shafts, it will be advantageous when the re-
setting means 1s constructed as an elastic connector which

extends laterally with respect to a reinforcement tube of

the propeller frames and which is connected to said prop-
eller frames. As has already been mentioned hereinbefore,
the flat connector extends vertically with respect to the
swivel plane of the propeller shafts when seen in the trans-
verse direction. This will have the effect that, when the
propeller shafts are pivoted relative to one another, i.e.
in the case of different rotations of the longitudinal con-
trol arms about the horizontal longitudinal axes, the flat
connector will be bent in the direction opposite to a re-

storing force due to its flexibility.
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In accordance with an additional embodiment of the present
invention, stop arms protrude backwards from the reinforce-
ment transverse supporting member so that abutting levers
protruding from the smoothing board can abut thereon. The

adjustment angle of the smoothing board in direction of the

snow propeller will thus be determined.

In this connection, it will also be advantageous when an ad-
justment means is arranged between the free end of the stop
arm and the smoothing board. This adjustment means can espe-
cially be used for applying a force to the smoothing blade
of the smoothing board in the direction of the piste sur-
face. In addition, the smoothing board can be raised from

the piste surface.

For fastening the adjustment means to the smoothing board in
a simple manner, it will be advantageous when at least one

bearing bracket 1is formed on the upper surface of the

smoothing board.

In the following, advantageous embodiments of the present
invention will be explained and described in detail on the

baslis of the figures shown in the drawing, in which

Fig. 1 shows a top view of an embodiment of the snow

grooming device according to the present inven-
tion;

Fig. 2 shows a section along the line II-II of Fig. 1;
and

Fig. 3 shows an additional embodiment of the present in-

vention 1n a representation corresponding to Fig. 2.

Fig. 1 shows a top view of a snow grooming device 1 com-

prising a coupling means 2, a snow propeller 7 and a
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smoothing board 8 following said snow propeller 7. The
coupling means 2 serves to couple the snow grooming device 1
to a vehicle which is not shown. Said coupling means 2 is
kKnown per se and will be described only in part hereinbelow.
Via adequate means provided on the vehicle, said coupling
means 2 1s adjustably supported on said vehicle in the man-
ner known so that the snow grooming device 1 can be pivoted
from a ready position to a position of use and vice versa.
In the rear end of the coupling means 2 an essentially hori-
zontal longitudinal axis 9 and an essentially horizontal
transverse axls 10 are defined, which serve to pivot the

snow propeller 7 and the smoothing board 8.

A carrier frame 6 is provided for supporting the snow pro-
peller 7 and the smoothing board 8, said carrier frame 6
extending essentially above the snow propeller and the
smoothing board. The carrier frame 6 comprises a transverse
supporting member 3, two longitudinal supporting members 4
and 5 and one reinforcement member 54. The transverse sup-
porting member 3 and the reinforcement member 54 are ar-
ranged parallel to one another and extend in the transverse
direction 50 of the snow grooming device 1. By means of two
spaced bearing brackets 35, the transverse supporting member
3 1s, at the centre 13 thereof, mounted on the coupling
means 2 such that 1t 1s adapted to be pivoted about the es-
sentially horizontal transverse axis 10. The transverse sup-
porting member 3 has a tubular structural design and ends on
the sides of the longitudinal supporting members 4 and 5
which face each other, said transverse supporting member 3

being secured to said longitudinal supporting members 4 and
5 at this point.

The longitudinal supporting members 4 and 5 extend essen-
tially at right angles to the transverse supporting member 3
and the reinforcement member 54; in the longitudinal direc-
tion 49 of the snow grooming device 1, said longitudinal

supporting members 4 and 5 extend beyond the transverse
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supporting member 3 and the reinforcement member 54 in the
direction of the coupling means 2 as well as in the direc-
tion towards the smoothing board 8. The ends of the longi-
tudinal supporting members 4 and 5 projecting beyond the
transverse supporting member 3 towards the front are bent
outwards, i.e. away from the coupling means 2, at an acute
angle relative to the longitudinal direction 49. At the
free front ends 11 and 12 thereof, bearing sleeves 20 are
arranged on which the snow propeller 7 is pivotably sup-
ported. The rear ends 53 of the longitudinal supporting
members 4 and 5 have pivotably mounted thereon smoothing

board strips 55 used for supporting the smoothing board 8.

The snow propeller 7 has a bipartite structural design and
comprises a left propeller shaft 26 and a right propeller
shaft 27. Both propeller shafts have their lateral ends 45
and 46 rotatably mounted in propeller frames 25. The pro-
peller shafts 26 and 27 are arranged such that their axes of
rotation 51 extend parallel to the transverse supporting
member 3 or the reinforcement member 54. A plurality of cut-
ting blades protrude from said propeller shafts, said cut-
ting blades extending up to the circumferential line 76 of
the propeller shafts 26 and 27. For supporting the propeller
frames on the carrier frame 6, longitudinal control arms 31
and 32 project, approximately centrally, from said propeller
frames below said longituiunal supporting members 4 and 5
and essentially in parallel therewith. For reinforcing the
connection between said longitudinal control arms 31, 32 and
a baffle casing 28 surrounding the propeller shafts 26 and
27 at least partially, reinforcement sheets 78 having an ap-
proximately triangular shape are arranged between said two
members. At the end located opposite the baffle casing 28,
the longitudinal control arms 31 and 32 are pivotably sup-
ported on the bearing sleeves 20 at the free ends 11 and 12

of the longitudinal supporting members 4 and 5.

The baffle casing 28 is covered by lateral aprons at its
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outer ends 29 and 30 as well as at the ends which are
located adjacent a centre line 62, said aprons being si-
multaneously used for supporting the propeller shafts 26 and
27. The outer ends 29 and 30 of the baffle casing 28 have
arranged thereon drive means 43 and 44 for the propeller
shafts 26 and 27, respectively, for separately driving said
two propeller shafts. These drive means are arranged essen-
tially concentrically with the axis of rotation 51 of said

propeller shafts 26 and 27.

A resetting device 47 is arranged adjacent the transverse
supporting member 3 between the two baffle casings 28 of the
propeller shafts 26 and 27. Said resetting device consists
of a flat connector which extends essentially parallel to
the transverse supporting member 3 and part of which is in-
serted in the baffle casings 28 on both sides of said centre
line 62.

Adjusting means 33 for vertically adjusting the propeller
shafts 26 and 27, respectively, are arranged between the
longitudinal control arms 31 and 32 and the longitudinal
supporting members 4 and 5, said adjusting means 33 being
provided on the side faces of said longitudinal supporting
members 4 and 5 which are located opposite the transverse
supporting member 3.

The smoothing board strips 55 associated with the rear ends
53 of the longitudinal supporting members 4 and 5 are, ap-
proximately at the centre thereof, mounted on said ends 53
such that they are adapted to be pivoted about an axis ex-
tending in the longitudinal direction 49. The smoothing
board strips extend symmetrically with respect to the lon-
gitudinal supporting members 4 and 5 along the transverse
direction 50. Adjacent the ends of said smoothing board
strips, smoothing board carrier members 56 project essen-
tially at right angles, the free ends 57 of said smoothing

board carrier members 56 being releasably secured to the
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The smoothing board 8 comprises the carrier body 60 which 1is
releasably connected to the smoothing board carrier members
56, a smoothing blade 58 and a guard 59. Said guard 59 ex-
tends 1n the vicinity of and parallel to the snow propeller
7, and 1t is interrupted by a central division 61 along the
centre line 62. The smoothing blade 58 extends from the
carrier body 60 towards the back, the smoothing board strips
55 being releasably secured to the smoothing blade 58 from
above. The width of the smoothing board 8 exceeds the width
of the snow propeller 7, the drive means 43 and 44 pro-
jecting laterally beyond the snow propeller 7 being covered
by the lateral ends of said smoothing board 8. The smoothing
blade 58 1s provided with a plurality of division slots 79,
which are arranged parallel to one another and which extend
from the rear end of the smoothing blade 58 in the direction
of the smoothing board strips 55. The division slots 79
divide the smoothing blade 58 into separate sections in the
transverse direction 50, said sections being orientated

parallel to the longitudinal direction 49.

The snow grooming device 1 comprising the snow propeller 7
and the smoothing board 8 is constructed such that it is

symmetrical with respect to the centre line 62.

Fig. 2 shows the snow grooming device 1 along a section II-
IT of Fig. 1. Identical reference numerals have been used
for identical parts of the snow grooming device, and only
part of these reference numerals will be mentioned herein-
below.

When seen in a side view, the longitudinal supporting member
4 1s essentlially U-shaped. A U-crosspiece 14 extends above
the propeller shaft 26 such that it is inclined upwards in
the direction of the coupling means 2. The transverse sup-

porting member 3 is arranged at the end of said U-crosspiece
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14 assoclated with the coupling means 2, said transverse
supporting member 3 having essentially the same height as
sald U-crosspiece 14. In the direction of the coupling means
2, the U-crosspiece 14 1is followed by a U-leg 15 which ex-
tends, 1n the straight portion thereof, approximately at
right angles 17 to said U-crosspiece 14. Said U-leg 15 is
provided with a connecting portion 34 which has a curvature
corresponding to approximately 1/4 of a circle and which
serves to connect the said U-leg 15 to said crosspiece 14.
The connecting portion 34 merges with said U-crosspiece 14
adjacent the transverse supporting member 3. The U-leqg 15
has secured thereto the bearing sleeve 20 at the free end
thereof. A bearing bolt 21 is mounted within said bearing
sleeve such that it is adapted to be rotated about the
longitudinal axis 22. At the rear end 23 of the bearing bolt
21, the longitudinal control arm 31 is mounted by means of
an additional bearing bolt, said longitudinal control arm 31
being mounted such that it is adapted to be pivoted about
the essentially horizontal transverse axis 24. The end of
the longitudinal control arm 31 associated with the bearing
sleeve 20, cf. also Fig. 1, is mounted between two bearing

brackets protruding from said bearing sleeve.

The end of the longitudinal control arm 31 located opposite
the bearing sleeve 20 is secured to the baffle casing 28.
Said baffle casing 28 consists of an approximately semicir-
cular hollow section 37 shielding the propeller shaft 26
towards the top. The hollow section 37 has arranged therein
three reinforcement tubes 38, 39 and 40 extending parallel
to the axis of rotation 51 of the propeller shaft 26. The
reinforcement tube 38 having the largest diameter is in-
serted 1in the front end of the baffle casing 37 and con-
nected to the longitudinal control arm 31 by the additional

reinforcement sheet 78. The resetting device 47 is arranged
within the reinforcement tube 38. According to Fig. 1, the
resetting device extends essentially parallel to the trans-

verse direction 50 of the snow grooming device 1 in the lon-
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gitudinal direction. According to Fig. 2, the resetting de-
vice 47 extends in the transverse direction thereof parallel
to the longitudinal direction of the longitudinal control

arm 31 and approximately centrally with respect thereto.

Directly adjacent to the baffle casing 28, a lower end of
the adjusting means 33 is pivotably mounted on the rein-
forcement sheet 78. The opposite upper end is pivotably
mounted on the side face of the U-crosspiece 14. A vertical
adjustment of the snow propeller 7 is effected by varying
the degree of extension of a piston 80 of said adjusting
means 33. In Fig. 2, the propeller shaft 26 is shown in a
position at which its circumferential line 76 is partly
immersed in a piste surface 75. By actuating the adjusting
means 33, the propeller shaft 26 can be vertically adjusted

so that it will occupy the positions outlined by broken
lines.

For improved adaptation to the configuration of the lon-
gitudinal supporting member 4, the section of the baffle
casing 37 extending between the reinforcement tube 39 and
the reinforcement tube 40, which is inserted at the rear end
thereof, 1s slightly bent downwards in comparison with the
section of said baffle casing extending between the rein-
forcement tubes 38 and 39. The inner side of the baffle
casing 37 associated with the propeller shaft 26 has an
essentially semicircular shape. The axis of rotation 51 of
the propeller shaft 26 extends at a distance 52 from the
longitudinal control arm 31 below an axis defined by the
extended central longitudinal axis of said longitudinal

control arm 31.

The baffle casing 28 is covered at one lateral end thereof
by an apron 41 and at the other lateral end thereof by an
apron 42. The aprons are used for laterally holding the
reinforcement tubes 38, 39 and 40 as well as for supporting

the propeller shaft 26. They extend along the baffle casing
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37 and merge positively therewith at the upper end thereof.
Towards the bottom, the aprons cover most of the propeller
shaft 26, the drive means 44 of the propeller shaft 26 being
secured to the apron by means of two screws. The lower end
of the apron extends from the reinforcement tube 40 at an
oblique angle downwards up to a point below the axis of
rotation 51 and from this point upwards approximately
parallel to the longitudinal control arm 31. The front of
the apron, which faces the longitudinal control arm 31,
extends approximately vertically upwards, the contour of
said apron corresponding to that of the baffle casing 37
from the reinforcement tube 38 onwards.

Towards the back, the U-crosspiece 14 is followed by the
U-leg 16 which protrudes towards the back at an obtuse angle
18. The U-leg 16 has a length which exceeds that of the
U-leg 15 and extends up to a point close to the piste sur-
face 75. Adjacent the free end 53 thereof, a reinforcement
transverse supporting member 54 is arranged, the height of
sald reinforcement transverse supporting member 54 being

lower than that of the longitudinal supporting member 4.

The smoothing board strip 55 is mounted on the free end 53
of the U-leg 16 such that it is adapted to be pivoted about
an axlis of rotation 81 which extends parallel to the longi-
tudinal axis 22 of the bearing sleeve 20. The smoothing
board strip consists of a hollow section, which is secured
to the smoothing blade 58 opposite to said U-leg 16. In the
direction of the coupling means 2, the smoothing board car-
rier member 56 projects from the smoothing board strip 55 at
an oblique angle upwards. The free end 57 of said smoothilng
board carrier member 56 is releasably secured to the carrier
body 60. The cross-section of the carrier body 60 has ap-
proximately the shape of a parallelogram, the shorter sides
of said parallelogram having provided therein dovetaillike
grooves which are engaged by complementary projections of
the smoothing blade 58 and the guard 59. The longer sides of
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the parallelogram of said carrier body 60 are essentially
straight on the side facing the end 57 of the smoothing
board carrier member 56 and, on the opposite side, they are
convex 1n the direction of the propeller shaft 26. This con-
vex curvature is continued by the lower surface of the
smoothing blade 58 in the direction of the piste surface 75,
whereas the side of the guard 59 facing the propeller shaft
26 1s concave and merges positively with the carrier body

60.

A plurality of longitudinally extending, known projections
1s arranged below the smoothing blade 58. The smoothing
board strip 55 is arranged above the foremost projection,
said smoothing board strip 55 setting the front portion of
the smoothing blade 58 at an acute angle relative to the
piste surface 75. The smoothing blade portion following the
smoothing board strip 55 rests on the piste surface 75 and

penetrates i1nto said piste surface with said projections.

Fig. 3 shows an additional embodiment of the snow grooming
device according to the present invention. Identical ref-
erence numerals have again been used for identical parts,
and only part of these reference numerals will be dealt with

hereinbelow.

The carrier frame 6 comprises longitudinal supporting mem-
bers 4 and 5 and a transverse supporting member 3 as well as
a reinforcement transverse supporting member 54. The longi-
tudinal supporting members 4 are essentially L-shaped, the
transverse supporting member 3 connecting the spaced longi-
tudinal supporting members 4 at the free end of the longer
L-leg 71. The shorter L-leg 72 is connected to said longer
L-leg 71 via a curvature corresponding to approximately 1/4
of a circle, the smoothing blade 58 being pivotably support-
ed on the free end of said shorter L-leg 72.

The bearing sleeve 20, which is used for supporting the
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bearing bolt 21 such that it is adapted to be rotated about
the longitudinal axis 22, is arranged at the side of the
L-leg 71 when seen in the longitudinal direction of the
transverse supporting member 3. Analogously with the rep-
resentation according to Fig. 2, the longitudinal control
arm 31 1s supported on the end of the bearing bolt 21 such

that it is adapted to be pivoted about the essentially hori-
zontal transverse axis 24.

At the position shown in Fig. 3, the propeller shaft 26 has
been raised from the piste surface 75 by the adjusting means
33. Said adjusting means 33 is arranged between the upper
surface of the longitudinal control arm 31 and a holding
bracket 77 projecting upwards from the L-leqg 71. The ad-

Justing means 33 is pivotably mounted at the respective ends

thereof.

At the side of the longitudinal control arm 31, the re-
setting device 47 is arranged, said resetting device 47
projecting radially from the hollow tube 38. The ends of the
flat connector 48 are held from above and from below by
flanges projecting from said hollow tube 38. The length of
sald flanges in the direction of the longitudinal control
arm 31 corresponds to the width of the flat connector 48.

According to Fig. 3, the baffle casing 37 is reinforced by
two reinforcement tubes 38 and 40 at the ends thereof. In
contrast to the curvature of the baffle casing 37 shown in
Fig. 2, the curvature of the upper surface of the baffle
casing 37 is uniform and corresponds to approximately 1/4 of
a circle. Below the baffle casing 37, the propeller shaft 26
provided with a plurality of radially projecting cutting
blades 74 1s rotatably mounted in the lateral apron 41. With
the aid of the adjusting means 33, the axis of rotation 51
of the propeller shaft 26 is adapted to be moved along the

circular line 82 for vertically adjusting the propeller
shaft.
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The essentially horizontal transverse axis 10, which is used
for rotatably mounting the carrier frame 6, is arranged
above the transverse supporting member 3, said transverse
supporting member 3 being mounted on said transverse axis 10
via bearing brackets 35 projecting in the direction of the
coupling means 2 forwards and upwards at an oblique angle. A
stop lever 63 protrudes from said transverse supporting
member 3 approximately at right angles to the longitudinal
axis 22 of the bearing sleeve 20. The cross-section of said
stop lever 63 corresponds approximately to the shape of a
right-angled triangle. At the upper end of the longer leg of
sald right-angled triangle, the stop lever 63 is in contact
with an abutting arm 64 protruding from the coupling means
2. This abutting arm 64 is inclined towards the back at an
acute angle relative to the vertical; a buffer is arranged

between said abutting arm and said stop lever.

At the free end of the L-leg 72, the smoothing blade 58 is
mounted such that it is adapted to be pivoted about an
essentially horizontal transverse shaft 73. The smoothing
blade 58 has a semicircular front end, a step being formed
between said front end and the smoothing blade 58 which
extends towards the back; an abutting lever 66 is arranged
in said step. Said abutting lever 66 is releasably connected
to the smoothing blade 58 via the side facing said smoothing
blade 58 and 1t is, approximately at the centre thereof,
pivotably mounted on said transverse shaft 73. At its end
located opposite the smoothing blade 58, the abutting lever
66 abuts on a stop arm 65 protruding from the reinforcement
transverse supporting member 54 backwards and upwards. A
buffer on which the free end of the abutting lever 66 can
abut 1s arranged approximately at the centre of the longi-
tudinal dimension of the stop arm 65. An adjustment means 68
1s pivotably mounted on the free end 67 of said stop arm 65.
The lower end of said adjustment means 68 is connected to a

bearing bracket 69 protruding from the upper surface 70 of
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the smoothing blade 58. The portion of the smoothing blade
58 below the adjustment means 68 and the subsequent end of
the smoothing blade 58 rest on the piste surface 75. The

portion of the smoothing blade 58 preceding the adjustment
means 68 1s held at an acute angle of inclination relative

to the piste surface 75 by means of the abutting lever 66
and the stop arm 65.
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CLAIMS

1. A snow grooming device adapted to be attached to a vehicle with the
aid of a coupling means, comprising a carrier frame, which consists of at least
one transverse supporting member and two longitudinal supporting members
and on which a vertically adjustable snow propeller and a smoothing board are
mounted, said carrier frame being mounted on said coupling means such that
it is adapted to be pivoted about an essentially horizontal longitudinal axis and
an essentially horizontal transverse axis, characterized in that the snhow
propeller is dragged by the front ends of the longitudinal supporting members
and is pivotably mounted thereon and that the transverse supporting member,
which is used for supporting the carrier frame, is operatively connected to the
coupling means.

2. A snow grooming device according to claim 1, characterized in
that the transverse supporting member extends between the longitudinal
supporting members and is, essentially, at the centre thereof, pivotably
mounted on said coupling means.

3. A snow grooming device according to claim 1 or 2, characterized
in that the longitudinal supporting members are formed in a vertical plane and
that they are each essentially U-shaped, each of said longitudinal supporting
members comprising a U-crosspiece and a front and a rear U-leg.

4. A snow grooming device according to claim 3, characterized in
that the front U-leg associated with the snow propeller defines essentially a
right angle with the U-crosspiece, and that the rear U-leg associated with the
smoothing board defines an obtuse angle with said U-crosspiece.

b. A snow grooming device according to claim 3 or 4, characterized
in that, for pivotably mounting the snow propeller, a bearing sleeve is arranged
on the free end of the front U-leg, said bearing sleeve being used for receiving
therein a bearing bolt which is adapted to be rotated about an essentially
horizontal longitudinal axis and at the rear end of which the snow propeller Is
mounted such that it is adapted to be pivoted about an essentially horizontal
transverse axis.

6. A snow grooming device according to one of claims 3-5,
characterized in that the snow propeller comprises a propeller frame and at least
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one propeller shaft rotatably mounted on said propeller frame, said propeller
frame being articulated on the front U-legs.

7. A snow grooming device according to claim 6, characterized in
that said propeller frame comprises an essentially semicircular baffle casing at
the lateral ends of which the propeller shaft is rotatably supported, and at least
two longitudinal control arms arranged between the U-leg ends and said baffle
casing.

8. A snow grooming device according to claim 7, characterized in
that at least one adjusting means for vertically adjusting the snow propeller is
arranged between the longitudinal control arm and the U-crosspiece.

9. A snow grooming device according to one of claims 3-8,
characterized in that the front U-leg is connected to the U-crosspiece via a
connecting portion bent outwards at an acute angle.

10. A snow grooming device according to one of claims 3-9,
characterized in that the transverse supporting member is arranged adjacent to
the connecting portions of the front U-legs between the U-crosspieces and is
supported on the coupling means such that it is adapted to be pivoted about
the essentially horizontal transverse axis.

11. A snow grooming device according to one of claims 3-10,
characterized in that the transverse supporting member is mounted on the
coupling means via two bearing brackets extending approximately in the
direction of the free end of the front U-legs.

12. A snow grooming device according to one of claims 1-11,
characterized in that the coupling means has arranged thereon a stop means for
the transverse supporting member.

13. A snow grooming device according to one of claims 7-12,
characterized in that the baffle casing of the propeller shaft consists of a hollow
section with reinforcement tubes extending within said hollow section
essentially parallel to the propeller shaft, said baffle casing being covered at he
sides by aprons extending essentially at right angles to said propeller shaft.

14. A snow grooming device according to one of claims 7-13,
characterized in that the snow propeller consists of two propeller shafts with
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adequate propeller frames, the longitudinal control arms of each propeller frame
being arranged essentially centrally on the respective propeller frame when seen
in the transverse direction.

15. A snow grooming device according to one of claims 1-14,
characterized in that each propeller shaft has associated therewith a drive
means.

16. A snow grooming device according to claim 15, characterized In
that the drive means are arranged on outer, lateral ends of the propeller shafts.

17. A snow grooming device according to one of clams 1-16,
characterized in that a resetting device is arranged between said propeller
frames.

18. A snow grooming device according to one of claims 17,

characterized in that the resetting device is arranged between the neighbouring
ends of the propeller frames.

19. A snow grooming device according to clam 17 or 18,
characterized in that the resetting device is an elastic flat connector which
extends between two reinforcement tubes of the baffle casing In the
longitudinal direction and essentially parallel to the horizontal longitudinal axis
of the longitudinal control arm in its transverse direction.

20. A snow grooming device according to one of claims 7-19,
characterized in that an axis of rotation of the propeller shaft is arranged below
the longitudinal control arm at a distance therefrom.

21. A snow grooming device according to one of claims 3-20,
characterized in that a reinforcement member is arranged adjacent to the free
ends of the rear U-legs, said reinforcement member extending essentially
parallel to the transverse supporting member.

22. A snow grooming device according to one of claims 3-21,
characterized in that transversely extending smoothing board strips are
pivotably supported on the free end of the rear U-leg.

23. A snow grooming device according to claim 22, characterized In
that at least one smoothing board carrier member protrudes towards the front
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from each of said smoothing board strips, the free end of said smoothing board
carrier member being releasably secured to the smoothing board.

24. A snow grooming device according to claim 23, characterized In
that the smoothing board consists of a smoothing blade, a guard and a carrier
body, said smoothing board carrier members being releasably secured to the
carrier body and the guard protruding from said carrier body essentially
upwards, whereas the smoothing blade protrudes therefrom essentially
downwards.

25. A snow grooming device according to claim 24, characterized In

that the smoothing blade and the guard are releasably secured to the carrier
body.

26. A snow grooming device according to claim 24 or 25,
characterized in that, complementary to the snow propeller having two propeller
shafts, at least the guard is divided in the transverse direction.

27. A snow grooming device according to one of claims 1-26,
characterized in that the snow grooming device is constructed symmetrically
with respect to the centre line extending in the longitudinal direction.

28. A snow grooming device according to one of claims 1-27,
characterized in that the transverse supporting member extends essentially
between the front ends of the longitudinal supporting members and is pivotably
mounted on the horizontal transverse axis via bearing brackets protruding in the
direction of the coupling means.

29. A snow grooming device according to one of claims 1-28,
characterized in that a stop lever protrudes from said transverse supporting
member essentially upwards, said stop lever being adapted to be brought into
abutting contact with an abutting arm arranged at the side of the coupling
means.

30. A snow grooming device according to one of claims 1-29,
characterized in that the resetting means is constructed as an elastic flat
connector which extends laterally with respect to a reinforcement tube of said
propeller frames and which is connected to said propeller frames.
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31. A snow grooming device according to one of claims 1-30,
characterized in that a stop arm protrudes backwards from the reinforcement
transverse supporting member so that an abutting lever protruding from the
smoothing board can abut thereon.

32. A snow grooming device according to claim 31, characterized In
that an adjustment means is arranged between the free end of the stop arm and
the smoothing board.

33. A snow grooming device according to claim 32, characterized In
that at least one bearing bracket is formed on the upper surface of the
smoothing board for releasably fastening the adjustment means.
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