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(57) Abstract: A cutting tool (100) for clearing plant

growth, such as a seeding stand, the cutting tool (100)

comprising a power transmission apparatus (102) and an

elongated part (104) which is coupled thereto to rotate
S 14 5 around its own longitudinal axis and has threads (106)
o & rising toward the power transmission apparatus (102)
and having a diameter that decreases from the end (108)
of the elongated part (104) coupled to the power trans-
mission apparatus (102) to the end (110) that is at a dis-
110 tance from the power transmission apparatus (102), and
guide parts (112) arranged around the elongated part
(104) and extending in the direction of the longitudinal
axis of the elongated part (104), and a blade part ar-
ranged to the end (108) of the elongated part (104)

% Y coupled to the power transmission apparatus (102),

3 _ ; \ ' whereby as the power transmission apparatus (102) ro-

R ( w 44 2 tates the elongated part (104) in the plant growth, the

o \ \ : “~ threads (106) transport the plant growth toward the blade

B 102 108 108 0 part guided by the guide parts. The cutting tool may be
100 connected to a work machine.
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Cutting tool and work machine

Field of the invention

The invention relates to clearing plant growth, such as a seeding
stand, and the cutting tool and work machine used therein.

Clearing a seeding stand is an essential part of forest management,
especially in production forests, in which the objective of forest management is
to achieve or even exceed production targets as calculated in the number of
timber unit volumes, for example. However, clearing a seeding stand is not lim-
ited to production forests only and may also be considered a duty of a forest
owner. The purpose of clearing a seeding stand is to ensure that the desired
plant growth thrives in the seeding stand by removing the undesired plant
growth. If the intention is to grow a spruce forest, seedlings of other wood spe-
cies are cleared from the spruce seeding stand so that the spruce seedlings
thrive.

MenSe manufactures clearing tools and blades for harvesters and
excavators. Clearing tools and blades typically have two blades that are on top
of each other with the prongs of the blades pointing in the same direction. The
blades cut the plant growth as it is trapped between the overlapping blades.
The length of the blades defines their working width that is much greater, 130
to 230 cm, for instance, than the diameter, 6 cm, for instance, of an individual
plant growth to be cut.

Known cutting tools, such as clearing tools and blades, require pre-
cise alignment with the plant growth to be cut by bringing the blade of the cut-
ting tool in contact with the plant growth being cut. Because the blade cuts with
its entire length, which is quite long in relation to the typical diameter of a trunk
in the plant growth, the cutting of plant growth beside a timber tree may be
very difficult without damaging the timber tree. On one hand, when managing
the blade, it is necessary to pay attention to other objects, such as rocks or
other soil material in the terrain which do not necessarily have a commercial
value like timber trees but may adversely affect the condition of the cutting tool
when they come into contact with the blade. On the other hand, clearing a
seeding stand with the cutting tool is possible only if the cutting tool is brought
to the seeding stand and possibly momentarily even in contact with the soll
material.



WO 2015/170000 PCT/FI12015/050188

10

15

20

25

30

35

Brief description of the invention

An object of the invention is to develop an apparatus so as to ena-
ble at least some of the aforementioned problems to be solved. The object of
the invention is achieved by a cutting tool and work machine that are charac-
terised by what is stated in the independent claims. Preferred embodiments of
the invention are disclosed in the dependent claims.

An embodiment relates to a cutting tool for clearing plant growth,
such as a seeding stand. The cutting tool comprises a power transmission ap-
paratus and an elongated part which is coupled thereto to rotate around its
own longitudinal axis and has threads rising toward the power transmission
apparatus and having a diameter that decreases from the end of the elongated
part coupled to the power transmission apparatus to the end that is at a dis-
tance from the power transmission apparatus, and guide parts arranged
around the elongated part and extending in the direction of the longitudinal ax-
is thereof, and a blade part arranged to the end of the elongated part which is
coupled to the power transmission apparatus, whereby as the power transmis-
sion apparatus rotates the elongated part in the plant growth, the threads
transport the plant growth toward the blade part guided by the guide parts.

An embodiment relates to a work machine for clearing a plant
growth, such as a seeding stand, the work machine having a support part,
such as boom, that is movable in relation to the work machine, and a cutting
tool according to an embodiment is coupled to the support part and is movable
with it to different distances from the work machine for the purpose of cutting
plant growth, such as a seeding stand, with the cutting tool.

The invention is based on transporting the plant growth to the blade
part of the cutting tool, which means that the blade part need not be brought in
contact with the plant growth to cut it, and the working width of the blade part
can be kept small. The cutting tool may be directed more freely to the plant
growth to be cut, which means that objects, such as timber trees and soil ma-
terial, that the blade part should not touch can be kept away from the blade
part.

A cutting tool according to some of the embodiments of the inven-
tion is strong and simple in structure to make it durable. This way, the number
of maintenance of the cutting blade and the work machine using it can be kept
small.
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Brief description of the figures

The invention will now be described in more detail in connection
with preferred embodiments and with reference to the accompanying drawings,
in which:

Figure 1 is a side view of a cutting tool according to an embodiment;

Figure 2 is a top view of a cutting tool according to an embodiment;

Figure 3 shows a power transmission apparatus for a cutting tool
according to an embodiment;

Figure 4 shows a cross-section of a cutting tool; and

Figure 5 shows a work machine with a cutting tool according to an
embodiment coupled to it.

Detailed description of the invention

In the following, cutting tools of some embodiments are described
by referring to Figures 1 to 4, in which the same or similar objects are depicted
with corresponding reference numbers and markings. The cutting tools shown
in Figures 1 to 4 may illustrate different cutting tools or the same cutting tool. In
some embodiments, Figure 3 shows a cross-section B—B of the cutting tool of
Figure 1 and Figure 4 shows a cross-section A—A of the cutting tool of Figure
2. In the following description, the directions up and down are defined in rela-
tion to the effect of earth's gravity, which is downward. Thus, gravity defines
the vertical direction. Sideways direction is essentially perpendicular to the ver-
tical direction.

Figures 1 to 4 show a cutting tool 100 for clearing plant growth, such
as a seeding stand. The cutting tool has a power transmission apparatus 102
and an elongated part 104 coupled thereto to rotate around its own longitudinal
axis. The power transmission apparatus may receive its driving power from a
motor mechanically, electrically or through hydraulic fluid. The power transmis-
sion apparatus transmits the driving power received directly or through trans-
mission to the elongated part to make it rotate.

The elongated part has one or more threads 106 which rise toward
the power transmission apparatus and the diameter of which decreases from
the end 108 of the elongated part coupled to the power transmission apparatus
to the end 110 that is at a distance from the power transmission apparatus.
The threads rise in the direction of the longitudinal axis of the elongated part.
The elongated part is a piece with a dimension in one direction, for instance in
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the direction of the axis of the Cartesian coordinates, significantly larger than in
the direction of the other axes. Examples of elongated parts comprise pieces,
such as screws with a longitudinal axis, around which the circumference of the
piece is smaller than the circumference measured around axes that are per-
pendicular to the longitudinal axis.

The cutting tool has guide parts 112 that are arranged around the
elongated part in the direction of its longitudinal axis. At one end, the guide
parts are fastened to the cutting tool to the body of the cutting tool, for in-
stance. The body of the cutting tool can be formed by the power transmission
apparatus or a frame structure connected thereto. This way the elongated part
and guide parts are both fastened at their power transmission side end to the
cutting tool.

The cutting tool has a blade part that is arranged to the end of the
elongated part coupled to the power transmission apparatus. The blade part is
preferably on both sides of the elongated part. The blade part can be imple-
mented on both sides as a separate blade part that is between the elongated
part and guide part. This way, each guide part has its own blade part.

When the power transmission apparatus rotates the elongated part
in the plant growth, the threads transport the plant growth in front of the elon-
gated part toward the blade part guided by the guide parts. Thus, the elongat-
ed part bites into the plant growth like a screw bites into a wall. In the next de-
scription, the term screw is used in different embodiments to refer to the elon-
gated part 104.

The cutting tool cuts the plant growth, when the plant growth in front
of it is transported by the threads to the blade part that is at the base of the
screw and the plant growth is pressed against the blade part. The movement
of the plant growth to be cut thus stops at the blade part where the plant
growth is cut. Because the plant growth is transported to the blade part, the
blade part need not be brought in contact with the plant growth to cut it, and
the working width of the blade part can be kept small. The cutting tool may be
directed more freely to the plant growth to be cut, which means that objects,
such as timber trees and soil material, that the blade part should not touch can
be kept away from the blade part.

In an embodiment, the guide parts are closer to the screw at the end
where they are fastened to the cutting tool than at the end where the guide
parts are free. This way, the guide parts open in the longitudinal direction of
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the screw, whereby plant growth is transported under the guidance of the
elongated part from the length 'd' defined by the free ends of the guide parts
toward the blade part. 'd' may be 350 to 400 mm, for instance, such as 380
mm. The distance 'd' defines the working width of the cutting tool.

In an embodiment, the distance between the free ends of the guide
parts, length 'd', may be changed. The free ends of the guide parts may be ad-
justable mechanically, in a spring-loaded manner, or hydraulically to be at dif-
ferent distances from each other. In a cutting tool with several adjacent cutting
tools and, therefore, also adjacent screws and guide parts, the working width
may be greater than that of an individual cutting tool.

The blade part at the base of the screw is preferably of a width at
least from the guide part to the screw, in which case all of the plant growth
transported by the threads is cut between the guide part and screw. The blade
part may be supported, fastened, or integrally connected to the guide part to
facilitate the cutting of the plant growth.

The cutting tool comprises frame parts 118, to which the screw is
supported. This way, the forces acting on the screw while plant growth is being
cut are transmitted to the frame parts. A connecting part 116 is fixed to the
frame part, or may be replaceable. The connecting part connects the cutting
tool to the work machine that may be a feeder or feeder support part, such as
boom or arm, of a wheel buggy, tractor, forestry machine or trailer. The con-
necting part is preferably coupled to the rotator of the work machine, with
which the cutting tool can be controlled, rotated, for instance, as necessary.
The frame parts of the cutting tool receive the forces, such as torsional forces,
created when cutting plant growth, so the forces are not transmitted from the
cutting tool to the support part or work machine.

The power transmission apparatus preferably comprises a hydraulic
motor that transforms the pressure of hydraulic liquid into mechanical move-
ment. The hydraulic motor can be coupled to the hydraulic system of the work
machine, which is pressurised by the power source, such as combustion en-
gine, of the work machine.

In an embodiment, the pitch 'n' of the cutting tool threads is ar-
ranged according to the thickness of the plant growth to be cut, whereby, when
the power transmission apparatus rotates the screw in the plant growth, such
as a seeding stand, the threads transport the plant growth toward the blade
part guided by the guide parts, and a stump that has a diameter greater than
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the pitch of the threads splits. Thus, in the case that the diameter of the trunk
to be cut is greater than the pitch of the threads, splitting takes place, and the
plant growth being transported to the blade part is cut both against the blade
part and guide part, when the plant growth is transported toward the blade part
in the direction of the longitudinal axis of the screw. The pitch may be 60 to 70
mm, for instance, such as 62 mm.

When the diameter of the plant growth to be cut is greater than the
pitch of the threads, the plant growth is cut against the blade part and thread.
This results in the splitting of the stump remaining of the plant growth. The
splitting of the stump is preferable for forestry management, because splitting
speeds up the drying of the stump and, therefore, prevents the stump from put-
ting out shoots. Further, splitting helps the entry of a pesticide and biocide into
the stump and the natural decomposition of the stump. The pesticide and bio-
cide can be spread after the seeding stand has been cleared, as is known to a
person skilled in the art. Splitting the stump thus prevents shoots from growing
and further helps the effect of other measures for preventing shoots. This way,
at best, the seeding stand need not be cleared again and profit from the man-
aged forest increases owing to the decreased costs from forestry work.

A thread pitch of 60 mm is especially suitable for the forestry man-
agement of largish seeding stands and young forests to maximize the cutting
capacity. If the cutting tool is used for early management of plant growth, the
thread pitch may even be smaller, such as 100 mm.

In an embodiment, the cutting tool has an adjustable transmission
from the power transmission apparatus to the screw, in which case the adjust-
able transmission comprises at least two transmission positions corresponding
to different trunk diameters. The transmission may be implemented with gears
103a, 103b that engage the axles of the power transmission apparatus and
screw as well as to each other, which means that the size of the gears defines
the transmission position. Several transmission positions can be implemented
by altering the sizes of the gears, whereby the torque transmitted from the
power transmission apparatus to the screw can be adjusted according to the
need of different trunk diameters to cut them. Changing gears can be done by
a gear system. Preferably, a smaller transmission is used for plant growth with
trunk diameters larger than the pitch of the threads than for plant growth with
trunk diameters smaller than the pitch of the threads. The pitch of the threads
may be 60 to 70 mm, such as 62 mm, in which case the transmission for trunk
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sizes larger and smaller than the pitch can be selected in such a manner that
the required power is as low as possible. A person skilled in the art under-
stands that trunk sizes larger than the pitch of the threads require more power,
because the trunks are cut against the thread and blade part on the cutting
tool, which means that for diameters larger than the pitch, the transmission
needs to be selected in such a manner that the power can be made high. Fur-
ther, a lower power is sufficient for plant growth diameters smaller than the
pitch of the threads.

In an embodiment, the screw threads on the cutting tools are
shaped in such a manner that when the screw is rotates, the threads pull plant
growth toward the blade part.

In an embodiment, the guide parts and/or frame parts of the cutting
tool comprise edges that are toward the screw and sharpened. This way, the
plant growth may be cut against both the guide part and the corresponding
blade part.

In an embodiment, the threads of the cutting tool are sharpened so
that the threads both transport the plant growth toward the blade part and cut
the plant growth against the guide parts, when the screw is rotated with the
power transmission apparatus. This is especially advantageous, when cutting
plant growth having a trunk diameter that is larger than the pitch of the threads,
in which case the trunks can be split with a lower force. Sharpened edges of
the guide parts further promote the ease of cutting.

In an embodiment, the cutting tool comprises one or more blade
parts, threads, and/or guide parts having a cutting surface for cutting plant
growth. The cutting surface can be implemented by sharpening the blade part,
thread, or guide part so that the sharpened part acts as the cutting surface.

In an embodiment, the cutting tool comprises several adjacent cut-
ting tools. Each of the adjacent cutting tools may be a cutting tool according
any one of the embodiments described above. Adjacent cutting tools permit a
large working width that is especially suitable for seeding stand clearing per-
formed by large and professional operators. The power transmission of adja-
cent cutting tools may be implemented by a unit shared at least partly by the
adjacent cutting tools, in which case the driving power can be supplied from a
work machine by using hydraulic liquid, for instance, to a power transmission
apparatus shared by the cutting tools for the purpose of distributing the driving
power between the adjacent cutting tools. The screws of the adjacent cutting
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longitudinal axes are substantially parallel.

Figure 5 shows a work machine 500. The work machine is present-
ed in its conventional operating situation, in which it is used for clearing plant
growth 504a, 504b, such as a seeding stand. The work machine has a support
part 502, such as boom, that is movable in relation to the work machine, and a
cutting tool according to an embodiment is coupled to the support part and
movable with it to different distances from the work machine for the purpose of
cutting plant growth 504, such as a seeding stand, with the cutting tool. The di-
rections of movement of the support part determine the possible directions of
movement of the cutting tool. Further, a connecting part 116 of the cutting tool
may enable the inclination of the cutting tool. The connecting part may also
couple the cutting tool fixedly to the work machine. Figures 1 to 4 shows cut-
ting tools suitable for the work machine of Figure 5. In Figure 5, object 504a
represents a spruce stand surrounded by broad-leaved seedlings 504b that
are to be cleared with the work machine to allow the spruce stand to grow. In
an embodiment, the work machine is a feeder or feeder part, such as boom or
arm, of a wheel buggy, tractor, forestry machine or trailer.

It will be apparent to a person skilled in the art that as technology
advances, the basic idea of the invention may be implemented in many differ-
ent ways. The invention and its embodiments are thus not restricted to the ex-
amples described above but may vary within the scope of the claims.
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Claims

1. A cutting tool (100) for clearing plant growth, such as a seeding
stand, the clearing tool (100) comprising:

a power transmission apparatus (102) and an elongated part (104)
coupled thereto to rotate around its own longitudinal axis and having one or
more threads (106) which rise toward the power transmission apparatus (102)
and the diameter of which decreases from the end (108) of the elongated part
(104) coupled to the power transmission apparatus (102) to the end (110) that
is at a distance from the power transmission apparatus (102),

and guide parts (112) arranged around the elongated part (104) to
extend in the direction of the longitudinal axis of the elongated part (104), and

a blade part that is arranged to the end (108) of the elongated part
(104) coupled to the power transmission apparatus (102),

whereby, when the power transmission apparatus (102) rotates the
elongated part (104) in the plant growth, the threads (106) transport the plant
growth toward the blade part guided by the guide parts.

2. A cutting tool (100) as claimed in claim 1, wherein the pitch, 60 to
70 mm, for example, of the threads (106) is arranged according to the thick-
ness of the plant growth, whereby when the power transmission apparatus
(102) rotates the elongated part (104) in the plant growth, the threads (106)
transport the plant growth toward the blade part guided by the guide parts and
a stump that has a greater diameter than the pitch of the threads (106) splits.

3. A cutting tool (100) as claimed in claim 1 or 2, wherein each
guide part has an end fastened to the cutting tool and a free end, and the
guide parts open in the longitudinal direction of the screw in such a manner
that the free ends of the guide parts are further away from each other, 350 to
400 mm, for instance, than the ends that are fastened to the cutting tool.

4. A cutting tool (100) as claimed in any one of the preceding
claims, which has an adjustable transmission from the power transmission ap-
paratus (102) to the elongated part (104), and the adjustable transmission
comprises at least two transmission positions corresponding to different trunk
diameters.
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5. A cutting tool (100) as claimed in claim 4, wherein a smaller
transmission is used for plant growth with trunk diameters larger than the pitch
of the threads (106) than for plant growth with trunk diameters smaller than the
pitch of the threads (106).

6. A cutting tool (100) as claimed in any one of the preceding
claims, wherein the threads (106) of the elongated part are shaped in such a
manner that when the elongated part (104) is rotated, the threads (106) pull
the plant growth toward the blade part.

7. A cutting tool (100) as claimed in any one of the preceding
claims, wherein the guide parts (112) and/or frame parts (118) comprise edges
that are toward the elongated part (104) and sharpened.

8. A cutting tool (100) as claimed in any one of the preceding
claims, wherein the threads (106) are sharpened so that the plant growth
transported by the threads (106) is cut against the guide parts, when the elon-
gated part (104) is rotated with the power transmission apparatus (102).

9. A work machine (500) for clearing plant growth, such as a seed-
ing stand, the work machine having a support part (502), such as boom, that is
movable in relation to the work machine, and a cutting tool (100) according to
any one of claims 1 to 7 is coupled to the support part so that the cutting tool
(100) is movable with the support part (502) to different distances from the
work machine for the purpose of cutting plant growth (504a, 504b), such as a
seeding stand, with the cutting tool (100).

10. A work machine (500) as claimed in claim 9, which is a feeder or
feeder part, such as boom or arm, of a wheel buggy, tractor, forestry machine
or trailer.
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