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(54) SNOW GROOMING DEVICE AND SNOW GROOMER

(57) A snow grooming device and a snow groomer.
The snow grooming device (1) comprises: a frame (2),
which can move along a first direction (x) and comprises
a first side (S1) and second side (S2) that are provided
opposite one another along the first direction (x); and a
snow-breaking and shaping apparatus (3), which is lo-
cated at the bottom of the frame (2) and is connected to
the frame (2) and which is configured to be able to move
along the first direction (x) together with the frame (2).

The snow-breaking and shaping apparatus (3) compris-
es a snow-breaking structure (31) and a shaping struc-
ture (32), the snow-breaking structure (31) is close to the
first side (S1) of the frame (2), and the shaping structure
(32) is close to the second side (S2) of the frame (2). The
described snow-grooming device (1) can simultaneously
break and shape snow, which increases snow-breaking
efficiency, while also being low-cost and having strong
environmental adaptability.
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Description
CROSS-REFERENCE OF RELATED APPLICATION

[0001] For all the purposes, the present application
claims priority to Chinese patent application No.
201911378224.5, filed on December 27, 2019, the entire
disclosure of which is incorporated herein by reference
as part of the present application.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate
to a snow grooming device and a snow groomer.

BACKGROUND

[0003] With the rapid development of China’s ski in-
dustry, mechanical devices applied to the skiindustry are
also developed gradually. For ski resorts, it is very im-
portant to evenly smooth the snow and standardize the
shaping of the snow in various gathered forms on the
snow trails, especially the treatment for hardened ice and
snow has become a tough problem for the ski resorts. A
snow groomeris an important tool for smoothing the snow
trails in the snow resorts.

SUMMARY

[0004] Embodiments of the present disclosure provide
a snow grooming device and a snow groomer including
the snow grooming device, which are capable of shaping
the snow while crushing the snow and have the charac-
teristics of low cost and good environmental adaptability.
[0005] According to first aspect of the present disclo-
sure, it is provided a snow grooming device, comprising:

a support frame, configured to move along a first
direction and comprising a first side and a second
side that are opposite to each other in the first direc-
tion; and

a snow crushing and shaping apparatus, located at
the bottom of the support frame and connected to
the support frame, the snow crushing and shaping
apparatus are configured to move along with the sup-
portframe in the first direction and comprising a snow
crushing structure proximal to the first side of the
support frame and a snow shaping structure proxi-
mal to the second side of the support frame.

[0006] For example, in the afore-mentioned snow
grooming device, the snow crushing and shaping appa-
ratus further comprises a knife board connected to the
bottom of the support frame; and the snow crushing struc-
ture and the snow shaping structure are both disposed
on a side of the knife board facing away from the support
frame.

[0007] For example, in the afore-mentioned snow
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grooming device, the snow crushing structure comprises
a plurality of snow crushing knifes arranged in a second
direction, and the second direction is parallel to a plane
where the knife board is located and perpendicular to the
first direction; and the snow shaping structure comprises
a plurality of shaping members, the plurality of shaping
members are arranged in the second direction and par-
allel to one another.

[0008] For example, in the afore-mentioned snow
grooming device, the snow crushing structure comprises
a plurality of snow crushing knife groups arranged in the
firstdirection, and each of the snow crushing knife groups
comprises the plurality of snow crushing knifes; the plu-
rality of snow crushing knife groups are arranged into a
plurality of rows, and the snow crushing knifes in two
adjacentrows of the snow crushing knife groups are stag-
gered with one another in the second direction.

[0009] For example, in the afore-mentioned snow
grooming device, the plurality of snow crushing knife
groups comprise odd rows of snow crushing knife groups
and even rows of snow crushing knife groups, and the
snow crushing knifes in two adjacent odd rows of snow
crushing knife groups are staggered with one another in
the second direction; the even rows of snow crushing
knife groups comprise a plurality of snow crushing knife
sub-groups, and each of the snow crushing knife sub-
groups comprises atleast two of the snow crushing knifes
and is located in a center line between two of the snow
crushing knifes in the snow crushing knife group of the
odd row most proximal to the first side of the support
frame.

[0010] For example, in the afore-mentioned snow
grooming device, each of the snow crushing knifes com-
prises a knife tail, a knife body, and a knife edge disposed
on the knife body; the knife tail is connected to the knife
board, the knife body is connected to the knife tail, and
a plane where the knife body is located is perpendicular
to the plane where the knife board is located.

[0011] For example, in the afore-mentioned snow
grooming device, the knife body comprises a first knife
surface and a second knife surface disposed opposite to
each other, and a side surface connecting the first knife
surface and the second knife surface; and the knife edge
is disposed on one of the first knife surface, the second
knife surface and the side surface.

[0012] For example, in the afore-mentioned snow
grooming device, the snow crushing structure comprises
a plurality of snow crushing knife groups arranged in the
firstdirection, and each of the snow crushing knife groups
comprises the plurality of snow crushing knifes; and the
plurality of snow crushing knife groups are arranged into
a plurality of rows, and in at least one row of snow crush-
ing knife group, the snow crushing knife having the knife
edge on the first knife surface are alternated with the
snow crushing knife having the knife edge on the second
knife surface.

[0013] Forexample, the afore-mentioned snow groom-
ing device further comprises a snow shoveling appara-
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tus, the snow shoveling apparatus is located on the first
side of the support frame and connected to the support
frame, and the snow shoveling apparatus comprises a
snow shoveling board; and each of the snow crushing
knifes is more proximal to the snow shoveling board than
each of the shaping members.

[0014] For example, in the afore-mentioned snow
grooming device, in the case that the plurality of snow
crushing knifes are arranged into a single row, the plu-
rality of snow crushing knifes are in one-to-one corre-
spondence with and connected to the plurality of shaping
members; and in the case that the plurality of snow crush-
ing knifes are arranged into a plurality of rows, the snow
crushing knifes, in one row of snow crushing knifes that
is most proximal to the shaping members, are in one-to-
one correspondence with and connected to the plurality
of shaping members.

[0015] For example, in the afore-mentioned snow
grooming device, each of the shaping members compris-
es a guide portion and a shaping portion; the guide por-
tion is proximal to the first side of the support frame and
configured to guide ice or snow to the shaping portion,
the shaping portion is proximal to the second side of the
support frame and configured to shaping the ice or the
snow, and the guide portion and the shaping portion are
connected to each other.

[0016] For example, in the afore-mentioned snow
grooming device, the guide portion is cone-shaped, and
the shaping portion is column-shaped; and each of the
snow crushing knifes has a length greater than a thick-
ness of each of the shaping members.

[0017] For example, in the afore-mentioned snow
grooming device, the length of each of snow crushing
knifes is 2 times to 10 times the thickness of each of the
shaping members.

[0018] According to second aspect of the present dis-
closure, it is provided a snow groomer, comprising:

the afore-mentioned snow grooming device; and
apower apparatus, connected to the snow grooming
device and configured to supply driving power to the
snow grooming device such that the snow grooming
device moves in the first direction.

[0019] For example, in the afore-mentioned snow
groomer, the snow grooming device further comprises a
connection structure and a snow shoveling apparatus;
the power apparatus is connected to the snow grooming
device through the connection structure, the connection
structure is located on at least one of the snow shoveling
apparatus and the support frame, and the power appa-
ratus is mounted on a front side or a rear side of the snow
grooming device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Inorderto clearlyillustrate the technical solution
of the embodiments of the disclosure, the drawings of
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the embodiments will be briefly described in the following;
it is obvious that the described drawings are only related
to some embodiments of the disclosure and thus are not
limitative of the disclosure.

FIG. 1 illustrates an oblique top view of a snow
grooming device from an observing angle according
to an embodiment of the present disclosure;

FIG. 2 illustrates an oblique bottom view of a snow
grooming device according to an embodiment of the
present disclosure;

FIG. 3 illustrates an oblique top view of a snow
grooming device from another observing angle ac-
cording to an embodiment of the present disclosure;
FIG. 4 illustrates a schematically structural diagram
of asnow crushing and shaping apparatus according
to an embodiment of the present disclosure;

FIG. 5illustrates a schematically partial enlarged di-
agram of a snow crushing and shaping apparatus
according to an embodiment of the present disclo-
sure;

FIG. 6 illustrates a schematic diagram of a snow
crushing knife according to an embodiment of the
present disclosure;

FIG. 7 illustrates a cross-sectional diagram of a
shaping member according to an embodiment of the
present disclosure;

FIG. 8 illustrates a partially cross-sectional diagram
of a knife edge according to an embodiment of the
present disclosure;

FIG. 9 illustrates a partially cross-sectional diagram
of a knife edge according to another embodiment of
the present disclosure; and

FIG. 10 illustrates a schematic diagram of a snow
groomer according to an embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0021] In order to make objects, technical details and
advantages of the embodiments of the disclosure appar-
ent, the technical solutions of the embodiments will be
described in a clearly and fully understandable way in
connection with the drawings related to the embodiments
of the disclosure. Apparently, the described embodi-
ments are just a part but not all of the embodiments of
the disclosure. Based on the described embodiments
herein, those skilled in the art can obtain other embodi-
ment(s), without any inventive work, which should be
within the scope of the disclosure.

[0022] Unless otherwise specifically defined, the tech-
nical terms or scientific terms used in the present disclo-
sure shall have ordinary meanings understood by people
having ordinary skills in the art to which the present dis-
closure pertains. In the description of the present disclo-
sure, the terms such as "length," "width," and "thickness,"
and the orientations or position relationships indicated
by "on," "below," "front," "rear," "left," "right," "vertical,"
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"horizontal," "top," "bottom," "inner," and "outer" are
those shown based on the accompanying drawings,
which are merely intended to facilitate the description of
the present disclosure or simplify the description, rather
than indicating or implying that the described units or
components must have specific orientations or must be
constructed or operated in the specific orientations, and
therefore they cannot be construed as limitations to the
present disclosure. Moreover, the terms such as "first"
and "second" are merely used for the purpose of descrip-
tion and shall not be construed as indicating or implying
any order, quantity or importance. In the description of
the present disclosure, "a plurality of means two or more,
unless  otherwise  specifically  defined. The
terms "connect with" and "connect to" shall be under-
stood in a broad sense, which are not restricted to phys-
ical or mechanical connections and may include electrical
connections, whether direct or indirect. For example, the
connection may be afixed connection, a detachable con-
nection, or an integral connection. For another example,
the connection may be a mechanical connection, an elec-
trical connection, or intercommunication. For another ex-
ample, the connection may be a direct connection, or an
indirect connection through an intermediate medium, or
internal communication between two components, etc.
A person having ordinary skills in the art may understand
specific meanings of the foregoing terms in the present
disclosure based on a specific situation.

[0023] The following disclosure provides many differ-
entembodiments or examples for implementing different
structures of the present disclosure. In order to simplify
the present disclosure, the components and configura-
tions of specific examples are described below. It is un-
derstood that the descriptions are only examples and are
not intended to limit the present disclosure. In addition,
reference numerals and/or reference letters may be re-
used in different examples of the present disclosure, and
such reusingis for the purpose of simplification and clarity
andis notindicative of relationships between the embod-
iments and/or configurations discussed. In addition, the
presentdisclosure provides examples of various specific
processes and materials, a person having ordinary skills
in the art may be aware of applications of other processes
and/or use of other materials.

[0024] In the present disclosure, a large-sized snow
groomer is equipped with a hydraulic rotation motor and
powered by the motor to crush and shape snow. Such a
snow groomer is huge in size and requires high output
power, which results in high energy consumption and is
extremely expensive. In addition, the snow groomer has
poor adaptability to snow trails and high fault rate, which
not only leads to high purchase cost and maintenance
cost, but also requires relatively high technical level of
operators, thus increasing the cost of personnel training
and salary payment. Due to the large temperature differ-
ence between day and night in ski resorts, the surface
of snow is prone to freeze, which increases the difficulty
of crushing snow on snow trails. Accordingly, it is neces-
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sary to design a kind of snow groom device, which not
only crushes and shapes snow, but also has the perform-
ance of low cost and strong environmental adaptability.
[0025] Embodiments of the present disclosure provide
a snow grooming device and a snow groomer including
the snow grooming device that grooms snow while crush-
ing snow and have the characteristics of low cost and
good environmental adaptability.

[0026] An embodiment of the present disclosure pro-
vides a snow grooming device including: a support frame
configured to move along a first direction and including
a first side and a second side opposite to each other in
the first direction; and a snow crushing and shaping ap-
paratus located at a bottom of the support frame and
connected to the support frame. The snow crushing and
shaping apparatus is configured to move along with the
support frame in the first direction and includes a snow
crushing structure proximal to the first side of the support
frame and a snow shaping structure proximal to the sec-
ond side of the support frame.

[0027] Another embodiment of the present disclosure
provides a snow groomer including a snow grooming de-
vice and a power apparatus. The snow grooming device
includes: a support frame configured to move along a
first direction and including a first side and a second side
opposite to each other in the first direction; and a snow
crushing and shaping apparatus located at a bottom of
the support frame and connected to the support frame.
The snow crushing and shaping apparatus is configured
to move along with the support frame in the first direction
and includes a snow crushing structure proximal to the
first side of the support frame and a snow shaping struc-
ture proximal to the second side of the support frame.
The power apparatus is connected to the snow grooming
device and configured to provide driving power to the
snow grooming device such that the snow grooming de-
vice moves in the first direction.

[0028] Embodiments of the present disclosure will be
described below with reference to the accompanying
drawings. It should be understood that the preferred em-
bodiments described herein are merely used to illustrate
and explain the present disclosure and not intended to
limit the present disclosure.

[0029] FIG. 1 illustrates an oblique top view of a snow
grooming device 1 from an observing angle according to
an embodiment of the present disclosure. As shown in
FIG. 1, the snow grooming device 1 includes a support
frame 2 configured to move along a first direction (e.g.,
the x-direction shown in the figure). The support frame 2
includes a first side S1 and a second side S2 opposite
to each other in the first direction. The snow grooming
device 1 further includes a snow crushing and shaping
apparatus 3 which is located at a bottom of the support
frame 2 and connected to the support frame 2. The snow
crushing and shaping apparatus 3 is configured to move
along with the support frame 2 in the first direction. For
example, the support frame 2 includes a mounting frame
201 and a frame 202 connected to the mounting frame
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201, and the mounting frame is movable. The snow
crushing and shaping apparatus 3 is connected to the
frame 202. Because the frame 202 is fixedly connected
to the bottom of the mounting frame 201 and the snow
crushing and shaping apparatus 3 is fixedly connected
to the bottom of the frame 202, stable connections are
formed among the frame 202, the mounting frame 201
and the snow crushing and shaping apparatus 3. In the
case that the mounting frame 201 moves under the ap-
plication of an external force, the frame 202 and the snow
crushing and shaping apparatus 3 move together with
the mounting frame 201 in the same direction. The em-
bodiments of the present disclosure have no particular
limitation on the specific connection manner between
components or parts, which, forexample, may be a weld-
ed connection, a threaded connection, a riveted connec-
tion, or a fastened connection.

[0030] FIG. 2 illustrates an oblique bottom view of the
snow grooming device 1 according to an embodiment of
the present disclosure. As shown in FIG. 2, the snow
crushing and shaping apparatus 3 includes a snow crush-
ing structure 31 and a snow shaping structure 32. The
snow crushing structure 31 is configured to crush snow
in the ski resort or on snow trails and break hardened
snow into soft snow to achieve the purpose of loosening
snow. The snow shaping structure 32 is configured to
shape the crushed snow again. The first side S1 of the
support frame 2 is a front side of the snow grooming
device 1 when crushing snow along the traveling direc-
tion, while the second side S2 is an opposite side, namely
a rear side of the snow grooming device 1. Relative to
the snow shaping structure 32, the snow crushing struc-
ture 31 is more proximal to the first side S1 of the support
frame 2; the snow shaping structure 32 is proximal to the
second side S2 of the support frame 2, so that the snow
crushed by the snow crushing structure 31 is capable of
directly entering the snow shaping structure 32 so as to
be reshaped by the snow shaping structure 32.

[0031] In some embodiments, the snow grooming de-
vice further includes a connection structure. A power ap-
paratus is connected to the snow grooming device
through the connection structure to drive the snow
grooming device to move. As shownin FIG. 2, the support
frame 2 is provided with a connection structure 21. The
connection structure 21 is connected to the power appa-
ratus, for example, a hydraulic motor, or a tractor (e.g.,
a wheeled tractor or a caterpillar tractor). The power ap-
paratus provides driving power for the snow grooming
device 1 to enable the snow grooming device 1 to move.
Meanwhile, the power apparatus further provides snow
grooming driving power to increase the pressure of the
snow grooming device 1 on the snow surface, which is
conducive to enhancing the crushing effect of the snow
grooming device 1 on snow. Alternatively, the connection
structure 21 may be further connected to a control appa-
ratus which controls the snow grooming device 1 through
the connection structure 21.

[0032] In some embodiments, the snow grooming de-

10

15

20

25

30

35

40

45

50

55

vice 1 further includes a snow shoveling apparatus 6. For
example, the snow shoveling apparatus 6 is disposed on
a side of the support frame 2, i.e., on the first side S1 of
the support frame 2 proximal to the snow crushing struc-
ture. The snow shoveling apparatus 6 is connected to
the support frame 2. For example, the snow shoveling
apparatus 6 is fixedly connected to the frame 202. The
snow shoveling apparatus 6 is configured to shovel the
uneven snow surface to provide a flat snow surface and
play a role of smoothing snow, which is conducive to
enhancing the crushing effect of the snow crushing struc-
ture 31 on the snow and the shaping effect of the snow
shaping structure 32 on snow. As shown in FIG. 1, the
snow shoveling apparatus 6 includes a snow shoveling
board. To improve the stability of the snow shoveling
board, the snow shoveling board is fixedly connected to
the support frame 2 through a plurality of (for example,
six connecting rods as shown in the figure) connecting
rods. For ease of pushing crushed snow, the snow
shoveling board has a concave surface, thatis, abending
surface.

[0033] Insomeembodiments, the connection structure
islocated on atleast one of the snow shoveling apparatus
and the support frame. FIG. 3 illustrates an oblique top
view of the snow grooming device 1 from another ob-
serving angle according to an embodiment of the present
disclosure. As shown in FIG. 2 and FIG. 3, the connection
structures 21 are disposed on top of the support frame
2 and on the concave surface of the snow shoveling ap-
paratus 6. The power apparatus and/or the control ap-
paratus may be connected to the snow grooming device
1 through the connection structures 21. For example, the
power apparatus is located on the front side of the snow
grooming device 1, inthis way, the snow grooming device
1 is driven under a pulling force produced by the power
apparatus to move in the first direction. In addition, ac-
cording to practical requirements, the power apparatus
may also be located on the rear side of the snow grooming
device 1, and the snow grooming device 1 is driven by a
pushing force produced by the power apparatus to move
in the first direction. Thus, the embodiments of the
present disclosure have no particular limitation on the
location of the power apparatus.

[0034] In this embodiment, with the connection struc-
tures 21 fixed to the support frame 2 and the snow
shoveling apparatus 6, the strength and stability of the
connection between the power apparatus and the snow
grooming device 1 is increased. It will be understood that
in other embodiments of the present disclosure, the con-
nection structures 21 may be mounted only on the sup-
port frame 2 or only on the snow shoveling apparatus 6,
and the connection between the power apparatus and
the snow grooming device 1 can also be achieved. For
example, the connection structures 21 are a hook-like
member or a ring-shaped member, thereby allowing for
easy connection or removal of the power apparatus.
[0035] In some embodiments, the snow crushing and
shaping apparatus 3 further includes a knife board 4. As
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shown in FIG, 2, the snow crushing structure 31 and the
snow shaping structure 32 are both disposed on the knife
board 4, and the knife board 4 is connected to the bottom
of the support frame 2. For example, the knife board 4 is
substantially parallel to the ground, thereby facilitating
the insertion of snow crushing knifes 5 on the knife board
4 into snow. For example, the snow crushing structure
31 and the snow shaping structure 32 are both disposed
on the side of the knife board 4 facing away from the
support frame 2. In this way, when the snow grooming
device 1 works, the snow crushing structure 31 and the
snow shaping structure 32 are oriented to the ground,
which facilitates the crushing and shaping of snow accu-
mulated on the ground. The effect of the knife board 4 is
to not only connect the snow crushing and shaping ap-
paratus 3 with the support frame 2, but also increase the
overall weight of the snow grooming device 1 so as to
increase the pressure of the snow grooming device 1 on
the snow surface, thus enhancing the crushing effect of
the snow grooming device 1 on snow. For example, the
knife board 4 is a rectangular steel plate. Alternatively,
the snow crushing and shaping apparatus 3 is directly
connected to the bottom of the support frame 2.

[0036] In some embodiments, as shown in FIG. 2, the
snow crushing structure 31 includes a plurality of snow
crushing knifes 5. The plurality of snow crushing knifes
5 are arranged in a second direction (e.g., the y-direction
shown in the figure) which is parallel to the plane of the
knife board 4 and perpendicular to the first direction. As
shown in FIG. 2, the snow shaping structure 32 includes
a plurality of shaping members 300, the plurality of shap-
ing members 300 are arranged in the second direction
and parallel to one another. In this way, while the snow
grooming device 1 moves in the first direction, the snow
on the ground is crushed by the plurality of snow crushing
knifes 5 located at the bottom of the support frame 2. The
crushed snow directly enters gaps between the shaping
members 300 and thus is reshaped. As such, the effects
of crushing and shaping snow are both achieved. After
the snow reshaping, the snow trails is uniformly distrib-
uted and flat.

[0037] Insomeembodiments,the snow crushing struc-
ture includes a plurality of snow crushing knife groups
arranged in the first direction. Each of the snow crushing
knife groups includes a plurality of snow crushing knifes.
The plurality of snow crushing knife groups are arranged
into a plurality of rows, and the snow crushing knifes in
two adjacent rows of the snow crushing knife groups are
staggered with one another in the second direction. In
this way, the blocks of snow are crushed for multiple times
into smaller pieces, thereby achieving the purpose of
loosening snow.

[0038] FIG. 4 illustrates a schematically structural di-
agram of the snow crushing and shaping apparatus 3
according to an embodiment of the present disclosure.
As shown in FIG. 4, the snow crushing structure 31 in-
cludes a first snow crushing knife group 311, a second
snow crushing knife group 312, and a third snow crushing
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knife group 313. The first snow crushing knife group 311,
the second snow crushing knife group 312 and the third
snow crushing knife group 313 are sequentially arranged
in a direction from the first side S1 to the second side S2
of the support frame 2. While the snow grooming device
1 travels forwards to crush snow, the snow successively
undergoes the first snow crushing knife group 311, the
second snow crushing knife group 312 and the third snow
crushing knife group 313, thus causing the snow in the
ski resort to be crushed for three times (i.e., three-level
crushing), which is more sufficiently to crush the snow.

[0039] In some embodiments, the snow crushing
knifes 5 of the first snow crushing knife group 311 are
arranged in a straight line, and the snow crushing knifes
5 of the second snow crushing knife group 312 and the
snow crushing knifes 5 of the third snow crushing knife
group 313 are also arranged in straight lines, respective-
ly.

[0040] Further, as shown in FIG. 4, the second snow
crushing knife group 312 includes a plurality of snow
crushing knife sub-groups 400 each including two snow
crushing knifes 5. It will be understood that each snow
crushing knife sub-group 400 may also include more than
two snow crushing knifes 5. The embodiments of the
present disclosure have no particular limitation on the
number of snow crushing knifes in each snow crushing
knife group or the number of snow crushing knifes in each
snow crushing knife sub-group.

[0041] Further, as shown in FIG. 4, the snow crushing
knifes 5 in the first snow crushing knife group 311 and
the snow crushing knifes 5 in the second snow crushing
knife group 312 are staggered with one another in the
second direction. For example, each snow crushing knife
sub-group 400 in the second snow crushing knife group
312 is located at a center line ala2 between two snow
crushing knifes 5 in the first snow crushing knife group
311 (i.e., the snow crushing knife group of the odd row
that is most proximal to the first side S1 of the support
frame 2). Further, each snow crushing knife sub-group
400 has a width smaller than a distance between two
snow crushing knifes 5 in the first snow crushing knife
group 311. In this way, the snow passing through the gap
between two snow crushing knifes 5 in the first snow
crushing knife group 311 is crushed by the snow crushing
knifes 5 in the second snow crushing knife group 312,
thereby improving the snow crushing efficiency.

[0042] Further, as shown in FIG. 4, the snow crushing
knifes 5 in the first snow crushing knife group 311 and
the snow crushing knifes 5 in the third snow crushing
knife group 313 are staggered with one another in the
second direction. In this way, the blocks of snow are
crushed into smaller pieces, thereby achieving the pur-
pose of loosening snow.

[0043] Insome embodiments, in the case that the plu-
rality of snow crushing knifes are arranged into a single
row, the plurality of snow crushing knifes are in one-to-
one correspondence with the plurality of shaping mem-
bers and are connected to the plurality of shaping mem-
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bers. In the case that the plurality of snow crushing knifes
are arranged into a plurality of rows, the snow crushing
knifes, in the row of snow crushing knifes most proximal
to the shaping members, are in one-to-one correspond-
ence with the plurality of shaping members and are con-
nected to the plurality of shaping members. As shown in
FIG. 4, the snow crushing knifes in the third snow crush-
ing knife group 313 are in one-to-one correspondence
with the plurality of the shaping members 300 and are
connected to the plurality of the shaping members 300,
which is conducive to guiding and shaping the crushed
snow.

[0044] FIG. 5illustrates a partially enlarged schematic
diagram of the snow grooming unit 3 according to an
embodiment of the present disclosure. As shown in FIG.
5, in some embodiments, a distance between the first
snow crushing knife group 311 and the second snow
crushing knife group 312 (in the x-direction shown in FIG.
5)is 20 mm to 60 mm, and a distance between the second
snow crushing knife group 312 and the third snow crush-
ing knife group 313 (in the x-direction shown in FIG. 5)
is 20 mm to 60 mm. In the embodiments of the present
disclosure, the plurality of snow crushing knife groups
may be arranged at equal interval, or arranged at unequal
interval. In the case that the plurality of snow crushing
knife groups are arranged at equal interval, the manu-
facturing process is simplified and better snow crushing
effect is achieved, and therefore it is preferred.

[0045] In the embodiments of the present disclosure,
the snow crushing knifes in each snow crushing knife
group may be arranged at equal interval, or may be ar-
ranged at unequal interval. In the case that the plurality
of snow crushing knifes are arranged at equal interval,
better snow crushing effect can be achieved, and there-
foreitis preferred. In some embodiments, a gap between
the snow crushing knifes 5 in the first snow crushing knife
group 311 (in the y-direction shown in FIG. 5) is 20 mm
to 60 mm, and a gap between the snow crushing knifes
5 in the third snow crushing knife group 313 (in the y-
direction shown in FIG. 5) is 20 mm to 60 mm. A gap
between the snow crushing knifes 5 in the second snow
crushing knife group 312 (in the y-direction shown in FIG.
5)is 10 mm to 50 mm.

[0046] Further, for example, the gap between the first
snow crushing knife group 311 and the second snow
crushing knife group 312 is 40 mm, and the gap between
the second snow crushing knife group 312 and the third
snow crushing knife group 313 is also 40 m. Forexample,
the snow crushing knifes 5 of the first snow crushing knife
group 311 are arranged at equal interval of 40 mm, and
the snow crushing knifes 5 of the third snow crushing
knife group 313 are also arranged at equal intervals of
40 mm. In the second snow crushing knife group 312,
the gaps between the snow crushing knifes 5 are alter-
nated. For example, the gap between the two snow
crushing knifes 5 in the second snow crushing knife sub-
group 400is 16mm, and the gap between the two second
snow crushing knife sub-groups 400 is 24 mm, thus, the
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gap of 16 mm and the gap of 24 mm are alternated pro-
vided in the second snow crushing knife group 312.
[0047] While the snow grooming device 1 travels for-
wards to crush snow, hardened snow on the snow trail
is first crushed by the snow crushing knifes 5 of the first
snow crushing knife group 311 to undergo preliminary
level crushing. As the snow grooming device 1 moves
forward, the preliminary crushed snow is crushed by the
snow crushing knifes 5 of the second snow crushing knife
group 312 to undergo secondary level crushing. Because
the gap of 16 mm and the gap of 24 mm are alternated
provided between the snow crushing knifes 5 in the sec-
ond snow crushing knife group 312, a large portion of the
secondarily crushed snow enters the gap of 24 mm, while
a small portion of the snow enters the gap of 16 mm.
Finally, the secondarily crushed snow is crushed again
by the snow crushing knifes 5 in the third snow crushing
knife group 313 to undergo tertiary level crushing. The
hardened snow on the snow trail is crushed into soft snow
for three times, thereby achieving the purpose of loos-
ening snow.

[0048] In actual application, the width of the snow
grooming device 1 affects the adaptation to the snow
trails and the snow surface. In the case that the width of
the snow grooming device 1 is from 4 m to 10 m, the
snow grooming device 1 covers wider snow surface while
travels forwards, so it crushes snow with high snow
crushing efficiency. In the case that the snow grooming
device 1 is from 2 m to 4 m, the snow grooming device
1 is adaptable to more various conditions of the snow
surface and operated more flexibly. For example, in the
case that the snow grooming device 1 has the width of
3 m to 6 m, the snow grooming device 1 can not only
achieve high snow crushing efficiency but also adaptable
to more various conditions of the snow surface.

[0049] FIG. 6 illustrates a schematic diagram of the
snow crushing knife 5 according to an embodiment of
the present disclosure. As shown in FIG. 6, the snow
crushing knife 5 includes a knife tail 51, a knife body 52,
and a knife edge 53. The knife edge 53 is disposed on
the knife body 52. The knife body 52 is connected to the
knife tail 51. The knife tail 51 is connected to the knife
board 4. The plane where the knife body 52 is located is
perpendicular to the plane where the knife board 4 is
located.

[0050] In embodiments of the present disclosure, the
knife tail 51 and the knife body 52 may be made of the
same or different materials. In the case that the knife tail
and the knife body are made of the same material, the
manufacturing process is simplified, and therefore it is
preferred. In this embodiment, the knife tail 51 and the
knife body 52 are made of a metal or alloy material, and
the knife tail 51 is welded to the knife board 4, thereby
improving the strength and wear resistance of the snow
crushing knife and reducing the damage rate of the snow
crushing knife.

[0051] As shown in FIG. 6, the knife body 52 includes
a first knife surface 521 and second knife surface 522
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disposed oppositely to each other, and a side surface
523 connecting the first knife surface 521 with the second
knife surface 522. The first knife surface 521 and the
second knife surface 522 are both perpendicular to the
horizontal plane (as shown in the figure, the horizontal
plane is parallel to the plane where the knife board 4 is
located).

[0052] In some embodiments, the snow crushing knife
has alength greaterthan a thickness of the shaping mem-
ber. FIG. 7 illustrates a sectional diagram of a shaping
member according to an embodiment of the present dis-
closure. As shown in FIG. 6 and FIG. 7, the length L
(substantially equal to the length of the knife body 52) of
the snow crushing knife 5 is greater than the thickness
T of the shaping member 300. Thus, the snow crushing
knife 5 can deeply insert into the snow to crush snow at
a great depth. The thickness T of the shaping member
300is smallerthan the depth, which is conducive to shap-
ing the crushed snow. In an example, the length of the
snow crushing knife is 2 to 10 times the thickness of the
shaping member. For example, the length L of the snow
crushing knife 5 is from 20 mm to 100 mm, and the thick-
ness T of the shaping member 300 is from 10 mm to 40
mm. In an example, the length L of the snow crushing
knife 5 is 70 mm, and the thickness T of the shaping
member 300 is 30 mm.

[0053] In some embodiments, the knife edge 53 in-
cludes a first knife edge 531 and a second knife edge
532. The first knife edge 531 is located at an end of the
knife body 52 facing towards the traveling direction, while
the second knife edge 532 is located at an end of the
knife body 52 far away from the knife tail 51. An included
angle o between the first knife edge 531 and the hori-
zontal plane ranges from 0 degree to 90 degrees. In the
case that the included angle o between the first knife
edge 531 and the horizontal plane is from 45 degrees to
80 degrees, the snow crushing knife 5 achieves better
crushing effect on hardened snow. For example, the in-
cluded angle o between the first knife edge 531 and the
horizontal plane is 75 degrees.

[0054] In some embodiments, the knife edge 53 is dis-
posed on one of the first knife surface 521, the second
knife surface 522, and the side surface 523. In some
embodiments, as shown in FIG. 6, the knife edge 53 is
disposed on the side surface 523. Further, a perpendic-
ular distance from the knife edge 53 on the side surface
523 to the first knife surface 521 is equal to a perpendic-
ular distance from the knife edge 53 to the second knife
surface 522.

[0055] In other embodiments, the knife edge may also
be located on the first knife surface or the second knife
surface. FIG. 8 illustrates a partial sectional diagram of
a knife edge according to an embodiment of the present
disclosure. As shown in FIG. 8, the knife edge 53 is dis-
posed on the second knife surface 522. FIG. 9 illustrates
a partial sectional diagram of a knife edge according to
anotherembodiment of the presentdisclosure. As shown
in FIG. 9, the knife edge 53 is disposed on the first knife
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surface 521.

[0056] For example, the knife edge 53 of each snow
crushing knife 5 in the first snow crushing knife group
311 is located on the side surface 523. The knife edge
53 of each snow crushing knife 5 in the second snow
crushing knife group 312 is disposed on the first knife
surface 521 or the second knife surface 522, and the
snow crushing knife having the knife edge 53 on the first
knife surface 521 is alternated with the snow crushing
knife having the knife edge 53 on the second knife surface
522. The knife edge 53 of each snow crushing knife 5 in
the third snow crushing knife group 313 is located on the
side surface 523. With this configuration, the snow
grooming device 1 not only achieves multi-level snow
crushing but also has an increased snow crushing effect.
[0057] As shown in FIG. 5, the shaping member 300
includes a guide portion 321 and a shaping portion 322.
For example, the guide portion 321 is in one-to-one cor-
respondence with the shaping portion 322, alternatively,
a gap is formed between the guide portion 321 and the
shaping portion 322. As shown in FIG. 4 and FIG. 5, the
shaping portion 322 is more proximal to the second side
S2 of the support frame 2 than the guide portion 321.
[0058] In some embodiments, the guide portions 321
are arranged in a straight line, and the shaping portions
322 are also arranged in a straight line, so that the soft
snow crushed by the snow crushing structure 31 can be
guided into the space between two downstream adjacent
shaping portions 322 by the guide portions 321.

[0059] In some embodiments, two adjacent shaping
portions 322 may be in direct contact with each other or
have a gap formed therebetween. In an example, a dis-
tance between two adjacent shaping portions 322 (in the
y-direction shown in FIG. 5) is from 0 mm to 100 mm. In
the case that the distance between two adjacent shaping
portions 322 is from 0 mm to 10 mm, soft snow is better
shaped by the shaping portions 322. For example, the
distance between two adjacent shaping portion 322s is
5 mm.

[0060] Insome embodiments, the shaping portion 322
has a length (in the x-direction shown in FIG. 5) greater
than that of the guide portion 321(in the x-direction shown
inFFIG. 5). Inan example, the length of the shaping portion
322 is 1.25 to 2.5 times that of the guide portion 321. For
example, the length of the guide portion 321 is from 100
mm to 200 mm, while the length of the shaping portion
322 is from 150 mmto 250 mm. In an example, the length
of the guide portion 321 is 150 mm, and the length of the
shaping portion 322 is 200 mm.

[0061] Insome embodiments, the guide portion 321 is
cone-shaped, while the shaping portion 322 is column-
shaped. In an example, the guide portion 321 is triangular
pyramid-shaped, and the shaping portion 322 is triangu-
lar prism-shaped. For example, the edges of the shaping
portion 322 are parallel to the horizontal plane, and a
shape of the cross-section of the shaping portion 322
perpendicular to the edges is triangular. In the case that
the distance between two adjacent shaping portions 322
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is zero, soft snow is shaped into a triangular prism shape
after passing through the space between the two adja-
cent shaping portions 322. In the case that the distance
between two adjacent shaping portions 322 is greater
than zero, soft snow is shaped into a quadrangular prism
shape after passing through the space between the two
adjacent shaping portions 322. In addition, the guide por-
tions 321 are in one-to-one connection with the snow
crushing knifes 5 in the third snow crushing knife group
313, so that the soft snow crushed by the snow crushing
structure 31 can enter the space between two adjacent
guide portions 321 and thereby smoothly entering the
space between two adjacent shaping portions 322.
[0062] The working process of the snow grooming de-
vice 1 provided in the embodiments of the present dis-
closure is as follows: the snow shoveling apparatus 6
firstly shoveling uneven snow on the snow ftrail. Then,
the snow crushing structure 31 of the snow crushing and
shaping apparatus 3, which is proximal to the first side
S1 of the support frame 2, loosens the snow to change
hardened snow on the snow trail into soft snow. The first
snow crushing knife group 311, the second snow crush-
ing knife group 312 and the third snow crushing knife
group 313 of the snow crushing structure 31 successively
crush the hardened snow to achieve three-level crushing.
While the snow grooming device 1 travels forwards to
crush snow, the snow shaping structure 32 moves to the
soft snow fully crushed by the snow crushing structure
31, the soft snow is guided through the guide portions
321 to enter the space between two adjacent shaping
portions 322 and then shaped as a strip shape or a strip
shape with edges.

[0063] In the snow grooming device provided in the
embodiments of the present disclosure, the snow
shoveling apparatus is configured to shoveling uneven
snow so as to have a smooth surface, thereby being con-
ducive to improving the snow crushing and shaping ef-
fects of the snow crushing and shaping apparatus. Multi-
level snow crushing knives are utilized to crush snow,
thereby improving the snow crushing efficiency. In addi-
tion, the snow crushing structure is integrated with the
snow shaping structure, thus hardened snow on the snow
trail is first crushed by the snow crushing structure to be
changed into soft snow, and then the crushed snow di-
rectly enters the snow shaping structure and reshaped
by the snow shaping structure into a strip shape or a strip
shape with edges. With this process, crushing and shap-
ing of hardened snow is simultaneously achieved. Each
component used in the snow grooming device provided
in the embodiments of the present disclosure has low
cost and high wear resistance, thereby saving the cost
and avoiding of damage. Because the size of the snow
grooming device may be set according to an actual sit-
uation, it has good environmental adaptability.

[0064] FIG. 10 illustrates a schematic diagram of a
snow groomer according to an embodiment of the
present disclosure. As shown in FIG. 10, in an embodi-
ment of the present disclosure, the snow groomer in-
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cludes a snow grooming device 10 and a power appara-
tus 20. The power apparatus 20 is connected to the snow
grooming device 10 and configured to provide driving
power to the snow grooming device 10 such that the snow
grooming device 10 moves in the first direction. For ex-
ample, in this embodiment, the specific structures and
connection types of the snow grooming device 10 and
the power apparatus may be as described in foregoing
embodiments, which will not be redundantly described
herein.

[0065] The snow groomer provided in the embodi-
ments of the present disclosure are not only simple in
structure and prone to production and maintenance, but
also low in manufacturing cost. Any power apparatus for
providing driving power may be used in the snow groomer
provided in the embodiments of the present disclosure,
for example, a tractor (e.g., a wheeled tractor or a tracked
tractor). Moreover, in the case that the snow grooming
device and power apparatus are detachably connected
to each other, a single snow grooming device may be
connected to various power apparatus according to the
actual snow surface conditions of the ski resort so as to
achieve snow crushing and shaping. As such, the snow
grooming device has good environmental adaptability.
Furthermore, the snow groomer described above is sim-
ple to operate and has low requirement on the skill of
operators, and therefore the costs of personnel training
and salary payment can be saved.

[0066] Inthe disclosure, the following should be noted:

(1) The accompanying drawings involve only the
structure(s) in connection with the embodiment(s) of
the presentdisclosure, and other structure(s) can be
referred to common design(s).

(2) For the purpose of clarity only, in accompanying
drawings for illustrating the embodiment(s) of the
presentdisclosure, the thickness and a size of a layer
or area may be enlarged or narrowed, that is, the
drawings are not drawn in a real scale.

(3) In case of no conflict, features in one embodiment
or in different embodiments can be combined as a
new embodiment.

[0067] The foregoing embodiments merely are exem-
plary embodiments of the disclosure, and not intended
to define the scope of the disclosure, and the scope of
the disclosure is determined by the appended claims.

Claims
1. A snow grooming device, comprising:

a support frame, configured to move along a first
direction and comprising a first side and a sec-
ond side that are opposite to each other in the
first direction; and

a snow crushing and shaping apparatus, located
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at the bottom of the support frame and connect-
ed to the support frame, the snow crushing and
shaping apparatus are configured to move along
with the support frame in the first direction and
comprising a snow crushing structure proximal
to the first side of the support frame and a snow
shaping structure proximal to the second side
of the support frame.

The snow grooming device according to claim 1,
wherein the snow crushing and shaping apparatus
further comprises a knife board connected to the bot-
tom of the support frame; and the snow crushing
structure and the snow shaping structure are both
disposed on a side of the knife board facing away
from the support frame.

The snow grooming device according to claim 2,
wherein:

the snow crushing structure comprises a plural-
ity of snow crushing knifes arranged in a second
direction, and the second direction is parallel to
a plane where the knife board is located and
perpendicular to the first direction; and

the snow shaping structure comprises a plurality
of shaping members, the plurality of shaping
members are arranged in the second direction
and parallel to one another.

The snow grooming device according to claim 3,
wherein:

the snow crushing structure comprises a plurality of
snow crushing knife groups arranged in the first di-
rection, and each of the snow crushing knife groups
comprises the plurality of snow crushing knifes; the
plurality of snow crushing knife groups are arranged
into a plurality of rows, and the snow crushing knifes
in two adjacent rows of the snow crushing knife
groups are staggered with one another in the second
direction.

The snow grooming device according to claim 4,
wherein:

the plurality of snow crushing knife groups com-
prise odd rows of snow crushing knife groups
and even rows of snow crushing knife groups,
and the snow crushing knifes in two adjacent
odd rows of snow crushing knife groups are
staggered with one another in the second direc-
tion;

the even rows of snow crushing knife groups
comprise a plurality of snow crushing knife sub-
groups, and each of the snow crushing knife
sub-groups comprises at least two of the snow
crushing knifes and is located in a center line
between two of the snow crushing knifes in the
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10

snow crushing knife group of the odd row most
proximal to the first side of the support frame.

The snow grooming device according to any one of
claims 3 to 5, wherein:

each of the snow crushing knifes comprises a knife
tail, a knife body, and a knife edge disposed on the
knife body; the knife tail is connected to the knife
board, the knife body is connected to the knife tail,
and a plane where the knife body is located is per-
pendicular to the plane where the knife board is lo-
cated.

The snow grooming device according to claim 6,
wherein:

the knife body comprises a first knife surface and a
second knife surface disposed opposite to each oth-
er, and a side surface connecting the first knife sur-
face and the second knife surface; and the knife edge
is disposed on one of the first knife surface, the sec-
ond knife surface and the side surface.

The snow grooming device according to claim 7,
wherein:

the snow crushing structure comprises a plural-
ity of snow crushing knife groups arranged in
the first direction, and each of the snow crushing
knife groups comprises the plurality of snow
crushing knifes; and

the plurality of snow crushing knife groups are
arranged into a plurality of rows, and in at least
one row of snow crushing knife group, the snow
crushing knife having the knife edge on the first
knife surface are alternated with the snow crush-
ing knife having the knife edge on the second
knife surface.

9. The snow grooming device according to any one of

claims 3 to 8, further comprising a snow shoveling
apparatus, wherein:

the snow shoveling apparatus is located on the
first side of the support frame and connected to
the support frame, and the snow shoveling ap-
paratus comprises a snow shoveling board; and
each of the snow crushing knifes is more prox-
imal to the snow shoveling board than each of
the shaping members.

10. The snow grooming device according to any one of

claims 3 to 9, wherein:

in the case that the plurality of snow crushing
knifes are arranged into a single row, the plural-
ity of snow crushing knifes are in one-to-one cor-
respondence with and connected to the plurality
of shaping members; and
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in the case that the plurality of snow crushing
knifes are arranged into a plurality of rows, the
snow crushing knifes, in one row of snow crush-
ing knifes that is most proximal to the shaping
members, are in one-to-one correspondence
with and connected to the plurality of shaping
members.

The snow grooming device according to any one of
claims 3 to 10, wherein:

each of the shaping members comprises a guide por-
tion and a shaping portion; the guide portion is prox-
imal to the first side of the support frame and config-
ured to guide ice or snow to the shaping portion, the
shaping portion is proximal to the second side of the
support frame and configured to shaping the ice or
the snow, and the guide portion and the shaping por-
tion are connected to each other.

The snow grooming device according to claim 11,
wherein the guide portion is cone-shaped, and the
shaping portion is column-shaped; and each of the
snow crushing knifes has a length greater than a
thickness of each of the shaping members.

The snow grooming device according to claim 12,
wherein the length of each of snow crushing knifes
is 2 times to 10 times the thickness of each of the
shaping members.

A snow groomer, comprising:

the snow grooming device, according to any one
of claims 1 to 13; and

a power apparatus, connected to the snow
grooming device and configured to supply driv-
ing power to the snow grooming device such
that the snow grooming device moves in the first
direction.

The snow groomer according to claim 14, wherein
the snow grooming device further comprises a con-
nection structure and a snow shoveling apparatus;
the power apparatus is connected to the snow
grooming device through the connection structure,
the connection structure is located on at least one
of the snow shoveling apparatus and the support
frame, and the power apparatus is mounted on a
front side or a rear side of the snow grooming device.
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