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(57) Abrégé/Abstract:

Described is a machine (10) for debranching living trees. The machine can move up and down the tree autonomously by means of
a drive mechanism and has an upper cutting unit comprising three blades (48, 50) and below it a lower cutting unit comprising two
blades (46). The in total five blades (46, 48, 50) are arranged so that they cover the full girth of the tree. The two blades (46) in the
lower cutting unit are horizontally offset so that their end portions can overlap. To move the machine (10) along the tree trunk there
are two belt drives which press against the tree and are both driven by a single hydraulic motor (20). The upper cutting unit with its
three blades (48, 50) can move horizontally as a whole, so that when the machine (10) is moved and encounters thicker or slightly
bent parts of the tree trunk it can give way in order to prevent the bark from being damaged by the blades (46, 48, 50).
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(57) Abstract: Described is a machine (10) for
debranching living trees. The machine can move up and
down the tree autonomously by means of a drive
mechanism and has an upper cutting unit comprising three
blades (48, 50) and below it a lower cutting unit
comprising two blades (46). The in total tive blades (46,
48, 50) are arranged so that they cover the full girth of the
tree. The two blades (46) in the lower cutting unit are
horizontally offset so that their end portions can overlap.
To move the machine (10) along the tree trunk there are
two belt drives which press against the tree and are both
driven by a single hydraulic motor (20). The upper cutting
unit with its three blades (48, 50) can move horizontally as
a whole, so that when the machine (10) is moved and
encounters thicker or slightly bent parts of the tree trunk it
can give way in order to prevent the bark from being
damaged by the blades (46, 48, 50).

(57) Zusammenfassung: Es wird eine Vorrichtung (10)
zum Entasten lebender Bdume beschrieben. Die
Vorrichtung kann mittels eines Antriecbes selbsttéitig am
Baum herauf und herunter fahren und besitzt eine obere
Schneidvorrichtung mit drei Messern (48, 50) und eine
darunter befindliche untere Schneidanordnung mit zwei
Messern (46). Die insgesamt flinf Messer (46, 48, 50) sind
so angeordnet, dass sie den

[Fortsetzung auf der ndchsten Seite]
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gesamten Umfang des Baumes abdecken. Die beiden Messer (46) der unteren Schneidvorrichtung sind in horizontaler Richtung
gesehen versetzt angeordnet, so dass sie sich in ihren Endbereichen iiberlappen kémnen. Zum Verfahren der Vorrichtung (10)
lings des Baumstammes sind zwei Riemenantriebe vorgesehen, die mit Druck am Baum anliegen und von einem einzigen
gemeinsamen Hydraulikmotor (20) angetrieben werden. Die obere Schneidvorrichtung ist mit ihren drei Messern (48, 50) als
Ganzes in horizontaler Richtung bewegbar, so dass sie beim Vertahren der Vorrichtung (10) und beim Auftreten von
Verdickungen des Baumstammes oder leichten Kriimmungen ausweichen kann, um eine Beschadigung der Baumrinde durch die
Messer (46, 48, 50) zu verhindern.



Machine for Debranching Living Trees

The invention relates to an apparatus for debranching of living

trees.

Debranching of living trees, also referred to as branch removal’
to increase value or branch removal, particularly debranching of
coniferous trees, is important both for forestry and for the

wood and furniture industry.

Tree trunks free of knots are aimed at for wood processing. A
significant gain in value is achieved by branch removal, because

the production of branch-free wood for cutting is made possible.

Predominantly, debranching is used for pine trees and spruce
trees; once these have been debranched, you continue to grow for
many vears and widen theilr diameter when doing so, but without
the previously removed branches. After the grown trees are
felled, the desired branch-free wood material is thereby

available for the production of furniture.

Debranching of a tree 1s performed only once. At the time point

of debranching, the average diameter of the trees lies at about

30 cm, while the diameter in the final state, when the tree is

Date Regue/Date Received 2020-06-08



CA 02935603 2016-06-30

cut down, can amount to more than 1 m. Usually, debranching
takes place in the lower region of the trees, up to a height of

more than 10 m above the ground.

It has already been known for a long time to perform debranching
by machine. In the document DE 101 24 611 B4, a debranching
apparatus for removing the branches of living trees is
described, which apparatus comprises a saw unit for removal of
the branches, which unit consists of three separate circular
saws, each having its own drive motor, In this regard, the saw

unit is disposed on a rack.

~he known apparatus furthermore comprises drive chains in the
form of wide belts provided with a smooth surface. Using these
drive chains, which lie against the tree with pressure, the
apparatus travels upward on the tree trunk on its own, wherein

the branches are removed by means of the saw unit.

In order for all the branches to be captured over the entire
circumference of the tree trunk, the saw unit swings around the
tree trunk, oscillating in the horizeontal direction. When the
rack of the saw unit has reached the desired height, it moves

back down on the tree trunk.
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Because of the bulky rack and because of the three individual
circular saws,.each having its own assigned drive motor, the
known apparatus must be viewed as being complicated and
susceptible to failure. If, for example, only one drive motor
for a circular saw fails during robust operation in the forest,
the entire apparatus can no longer function. Furthermore, the
apparatus is not only susceptible to failure because of the many
individual parts, but also expensive and comparatively heavy,

chereby making its handling by operators difficult.

Turthermore, because of the oscillating movement of the
individual circular saws in the horizontal diréction, the speed
at which the aéparatus can moved up the tree trunk is limited.
If the speed is tooc great, there is the risk that not all the
branches of the tree trunk are captured, i.e. the required
oscillating movement of the circular saws brakes the speed and

thereby the degree of effectiveness of the apparatus.

A cutting apparatus for removal of branches from living trees is
known from the document DE 35 05 752 Al, in which apparatus no
saws, but rather two blades configured to be approximately

circular and to draw at a slant are used. The blades stand
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under the effect of a spring force, by means of which they are

pressed against the tree trunk.

A particular feature of this known apparatus consists in that a
hydraulic lifting apparatus situated at a distance from the tree
trunk is provided, with which the two blades provided for
removing the branches are first moved upward and subsequently
downward. Because the drive of the cutting apparatus does not
take place by way of drive chains that lie against the tree bark
with pressure, a pressure effect on the tree bark is avoided. A
pressure effect on the tree bark can have a detrimental effect
cn the flow of tree sap that takes place through the tree bark,

and can interrupt the flow of sap if the tree bark is damaged.

The flow of sap through the tree bark starts in the spring and
lasts until late fall. The known apparatuses, in which the
drive chains or other drive means lie against the tree bark with
pressure and can damage it, under some circumstances, therefore
allow safe debranching only within the relatively short winter
time period, when the risk of interruption of the flow of sap is

supposed to be avoided.
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In spite of doing without drive chains that lie against the tree
bark with pressure, the known apparatus has several
disadvantages. For example, transport of the relatively heavy
hydraulic lifting apparatuses with the two blades, from tree to

tree, is complicated and costly.

A further disadvantage lies in that the movement of the blades,
which runs upward, is dependent on precise setup and placement
of the lifting- apparatus on the ground, and is predetermined
golely by the lifting movement of the hydraulic apparatus. If
the hydraulic apparatus is not aligned so that the blades
precisely follow the progression of the tree trunk as they move
upward, the danger exists that the blades remove not just the
branches but also parts of the tree bark. In order to avoid
this, the hydraulic lifting apparatus must be positioned next to
the tree in such a manner that the l1ifting movement always runs

parallel to the tree trunk.

Guidance of the blades is rigidly predetermined by the movement
of the lifting-apparatus, which is directed vertically upward.
The blades therefore cannot follow possible deviations of the
tree trunk even if slight from the rigidly predetermined

vertical direction, and in the case of such possible deviations
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of the progression of the tree trunk, the tree bark is damaged

by the blades.

An apparatus fpr debranching living trees, having at least one
cutting apparatus for cutting off and removing the branches of
the trees, having a basic body having its own drive, having a
moltor as well as drive means that lie against the tree trunk in
their working position, is known from the document Us 2013 / 0
299 046 Al, wherein the apparatus can independently travel up

and down the trunk of a tree.

"he cutting apparatus comprises a first lower holding apparatus
and a second upper cutting apparatus situated above the former.
"he lower holding apparatus comprises two arms that run in
circular manner and are disposed to lie opposite one another,
which arms are disposed offsel in the vertical direction,
wherein the two arms of the lower holding apparatus, together,
form an arc that surrounds a first part of the circumference of
the tree trunk, wherein the end regions of the two arms, in
their working position, can overlap because of the arrangement
of the two arms, wherein the end regions of the two lie one on

top of the other, seen in the vertical direction.
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The upper cutting apparatus comprises two blades that also run
in circular shape and are disposed opposite one another, and in
the center between the two blades of the upper cutting
apparatus, a third blade is disposed above the two blades of the
upper cutting apparatus. The three blades of the upper cutting
apparatus, together, form an arc that surrounds a second part of
the circumference of the tree trunk, so that the entire
circumference 6f the tree trunk i1s covered by the blades of
upper cutting apparatus, at every location along the region to

ke debranched.

This known apparatus, however, does not possess a supporl wheel
~hat lies against the tree trunk in its werking position.
Furthermore, the blades of the upper cutting apparatus do not
extend in the same plane, and the lower holding apparatus is not

configured as a cutting apparatus.

The invention is based on the task of creating an apparatus for
debranching of‘living trees, with which a harmful effect on the
tree bark can be avoided. In addition, the apparatus is
suppesed to be easy to handle and to allow high speeds, at which
the apparatus is moved up and down on the tree trunk, in order

to thereby allow an improved degree of effect, connected with
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better efficiency. Furthermore, the apparatus is supposed to
allow year-round use for debranching, without influencing the

flow of sap through the tree bark.

The solution for this task takes place, in the case of the
apparatus indicated in the preamble of the claim, by means of

the characteristics stated in the characterizing part of claim

The apparatus according to the invention comprises a first lower
cutting apparatus and a second upper cutting apparatus situated
above the former. The lower cutting apparatus possesses two
blades that run in circular shape and are disposed opposite one

another, and are disposed offsel in the vertical direction.

The two blades of the lower cutting apparatus, together, form an
arc that surrounds a first part of the circumference of the tree
wrunk, wherein the end regions of the two blades can overlap in
~heir working position and cutting position, because of the
offset arrangeﬁent of the two arms, wherein the end regions of
che two blades then lie one on top of the other, seen in the

vertical direction.
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The upper cutting apparatus possesses two blades that also run
in circular shape and are disposed to lie one on top of the
other, but these are not offset in the vertical direction, but
rather extend in the same plane. In the center between the two
blades of the upper cutting apparatus, a third blade is
additionally disposed above the two blades of the upper cutting

apparatus.

The three blades of the upper cutting apparatus, together, form
an arc that sufrounds a second part of the circumference of the
~ree trunk, so that the entire circumference of the tree trunk
is covered by the blades of the lower and upper cutting

apparatus, at every location along the region to be debranched.

The invention proceeds from the assumption that the branches
generally grow in a horizontal plane, in ring shape, around the
tree trunk. When the apparatus according to the invention
therefore moves upward on the tree, the branches are cut off by
the individual blades, in four stages, because off the two

cutting apparatuses that are provided.

First, the third blade of the upper cutting device, which is

uppermost, seen in the vertical direction, goes into effect.
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Then the two other blades of the upper cutting apparatus, which
covers a part of the circumference of the tree and thereby
removes the branches situated on this part, which blades are

disposed at the same helght, follow.

hfterward, the lower cutting apparatus gocs into effect; it
covers the sti;l missing part of the circumference of the tree
trunk, and first engages with its upper blade, in the vertical
direction. Then, last, the other blade of the lower cutting

apparatus follows; il is disposed offset downward.

It is evident that in the case of the apparatus, the branches
that have grown in ring shape in a horizontal plane are not all
removed at once, but rather one after the other, in stages.

This requires less force than is necessary if all the branches
in a plane were to be cut off at once. The drive of the
apparatus according to the invention can therefore be configured
to be less high—powered, and nevertheless makes it possible to
move the apparatus up and down the tree trunk at comparatively

great speed, thereby increasing the degree of effectiveness.,

In the invention, the two blades of the lower cutting apparatus

are disposed offset relative to one another in the vertical
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direction. This is advantageous because in this way, it is
taken into consideration that the diameter of the trees becomes
smaller from bottom to top. At the bottom, the Lrces are
thicker than at the top. In this regard, the difference in

diameter can amount to as much as 10 cm.

Therefore, when the ends of the two blade halves move toward one
another when mbvinq upward, because the diameter becomes
smaller, the offset arrangement ensures that the ends of the
blades can overlap without touching, without problems, something
that would be the case if the two blades were disposed in the

same plane.

It has been shown that the weight of the apparatus according to
the invention is relatively slight, so that the press-down
pressure of the drive against the tree bark can also be kept
slight. As a result, damage to the tree bark can be avoided, so
that the apparatus can also be used year-round, without the flow

of sap being interrupted.

A practical embodiment of the apparatus provides that the two
blades of the lower and upper cutting apparatus, which blades

lie opposite one another, can be pivoted and locked into a rest
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position facing away from the tree trunk, and can be pivoted
into a working position in which they are pressed against the

tree trunk by a force.

When the two cutling apparatuses are in their rest position, the
apparatus can be set against the tree trunk. Subseguently, the
hlades are then pivoted into their working position, in which
they are pressed against the tree trunk by a force, and
afterward, the apparatus for debranching is moved upward on the
cree trunk, using the drive. When debranching of a tree trunk
is complete and the apparatus has moved back down, the blades
can be pivoted again and locked in their rest position, and the
apparatus can be removed from the respective tree and brought to

the next tree.

A further advantageous embodiment of the invention provides that
-he third blade of the upper cutting apparatus is rigidly
Jdisposed between the two blades of the upper cutting apparatus
that can pivot, and that the three blades of the upper cutting
apparatus can be pivoted as a unit, as a whole, in the

horizontal direction.
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In practice, it should be noted that trees do not always grow
upward in a precisely vertical direction, but rather have slight
deviations or curvatures. If such a curvature is present when
the apparatus moves upward, the upper cutting apparatus can
adapt to this curvature and move away from the tree trunk
horizontally in the direction of the curvature, thereby avoiding
camage to the £ree bark. The horizontal movement of the cutting
apparatus takes place counter to the spring force of the springs
assigned to the blades, and once the apparatus has moved past
the curvature, the blades are once again pressed against the
“ree trunk in the opposite direction. The horizontal mobility
¢f the upper cutting apparatus is therefore a major advantage of

the invention.

Another practical further development of the invention consists
in that the blades of the lower and upper cutting apparatus have
at least one spacer on their inner side, which faces the tree
trunk, by meané of which spacer the blades are held at a slight
distance from the tree trunk. The spacer ensures that the tree

bark is not damaged during debranching.

In a further practical embodiment of the invention, the spacers

are attached to the blades in releasable and replaceable manner.



CA 02935603 2016-06-30

14
This makes it possible to adjust the distance between the tree
bark and the blades differently, as necessary. It is practical
if the distance of the blades from the trec trunk amounts to

about 3 - 5 mm.

In advantageous manner, the blades of the lower or upper cutting
apparatus are disposed on the basic body of the apparatus in
replaceable manner. If the blades are dull after extended use,
they can thereby be replaced with sharp blades, and the dull

blades can be reground, besides.

In a practical. embodiment of the invention, the drive means are
formed by two belt drives attached to the basic body, at a
distance and parallel, which drives are driven by & common
hydraulic motor disposed on the basic body, and are pressed

against the tree trunk with pressure.

Therefore onlyrone common hydraulic motor is provided for the
two belt drives, thereby making it possible to reduce the weight
of the apparatus according tc the invention in advantageous
manner. The belt drives can be structured with a large contact
surface, thereby reducing the press-down pressure against the

tree bark.
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In the case of the invention, it is practical that the hydraulic
motor is supplied with the required hydraulic oil and pressure

by a tractor, by way of a flexible hydraulic line.

Another further development of the invention provides that the
belts of the two belt drives are confiqured to be profiled and
are provided with depressions that run horizontally. Safe
movement of the apparatus up and down along the tree trunk 1is

achieved by means of the profiling.

\nother advantageous further development of the invention
consists in that the support wheel is attached to the basic body
s0 as to pivot, and can be pivoted into a rest positicn and into
a working position, wherein the support wheel, in its working
position, lies against the tree trunk with pressure, centered
relative to the two belt drives, and is pivoted away from the

trece trunk and locked in its rest position.

In its working position, the support wheel guarantees that the
belt drives that lie opposite one another lie against the tree
trunk with pressure, and that the apparatus can therefore move

safely along the tree trunk. In the rest position of the



CA 02935603 2016-06-30

l6
support wheel, the apparatus can be removed from the tree after

debranching has taken place, and transported to the next tree.
In the following, the invention will be explained and described
in greater detail using an exemplary embodiment shown in the

drawing. The figures show:

Fig. 1 a perspective representation of an apparatus according

to the invention in its rest position,

Fig. 2 a partial view of the profile of the belt drives,

Fig. 3 a schematic representation of the circumference of the

tree trunk covered by the blades of the apparatus,

Fig. 4 an apparatus according to the invention in its working

position, on a tree trunk, and

Fig. 5 a schematic representation of the horizontal mobility

of the upper cutting apparatus.

In Fig. 1, the apparatus 10 is shcwn in its rest position. The

apparatus 10 comprises a two-part basic body 12, each part
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having a belt drive 14 and 16, respectively. The two belt
drives 14 and 16 possess a drive belt 18, which lies against the
trunk of a tree with pressure in the working position of the
apparatus 10, so that the apparatus 10 can move up and down on
the tree when the drive belt 18 is driven by a common hydraulic

motor 20.

The apparatus 10 furthermore comprises a support wheel 22 that
is held on the basic body 12 by way of rods 24. By way of a
push rod 28 the support wheel 22 can ke pivoted into its working
position in the direction of the arrow A, by way of a joint 26,

in which position it lies against a tree trunk with pressure.

The two basic bodies 12 are firmly connected with one another by
way of an upper plate 30 and a center plate 32. In this regazrd,
the two belt drives 14 and 16 stand at approximately a right

angle relative to one another.

A blade rod 40 is attached to the plate 32 by way of a joint 42,
The blade rod 40 is connected, by way of a further joint, with
an upper blade rod 38, which, together with another blade rod 36

(see Fig. 5), carries the upper cutting apparatus.
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This upper cutting apparatus comprises two lateral blades 48,
which can be pivoted into their working position in the
direction of the arrows D and E. A firmly fixed third blade 50

is situated above and between the two blades 48.

The lower cutting apparatus comprises two blades 46 disposed
offset in the vertical direcbion, which are each disposed on the
basic body 12. The two blades 46 can be pivoted into their
working position in the direction of the arrows B and C, by way
of joints 54; in this position, they lie against a tree trunk
with pressure, under the effect of a spring, not shown here. On
their inner side, facing the tree trunk, the blades of the upper
and lower cutting apparatus possess replaceable spacers 5Z, by
means of which the blades, which lie against the tree trunk with
pressure in théir working position, are held at a slight
¢istance of 3 mm, for example, from the tree trunk, in oxrder to
avoid damage to the tree bark caused by the blades. The spacers
52 are slightly rounded off at their upper and lower ends, so
that the tree bhark is not damaged by the spacers 52 when the

apparatus 10 moves up and down,

The hydraulic motor 20 is supplied by a tractor, not shown, by

way of a flexible hydraulic line 56. The hydraulic motor 20
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drives two belt drives 14 and 16, wherein the basic body 12 on
which the hydraulic motor 20 is disposed can be driven directly,
while the other, left basic body 12 is driven by way of a gear
arrangement containing a bevel gear, which arrangement is
situated in a housing 34. If only a single hydraulic motor 20
is provided for drive of the two belt drives 14 and 16, it is
advantageous that only a single hydraulic line 46 is required,
as well. Furthermore, the usc of only one hydraulic motor 20

means a welght saving.

FPig. 2 shows, in a detail, a part of the surface of the belt
drives 14 and 16. The drive belt 18 of the belt drives 14 and
16 has depressions 58 that run horizontally, thereby causing the
drive belt 18 as a whole to be configured to be profiled, and
the apparatus 10 can move along the tree trunk without the risk
of slipping. Preferably, rubber of different hardness is used
as the material for the drive belt 18. Depending on the
composition of the trees, a soft rubber is used for smooth bark

and a harder rubber is used for rough bark.

In Fig. 3, it is schematically shown how the blades 46, 48, and
50 of the lower and upper cutting apparatus completely surround

the circumference 60 of a tree. The end regions of the two
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plades 46 disposed offset in the horizontal direction in an
overlap region 62 represented with a thick line. 1In this
averlap region 62, the ends of the blades 46 lie at a vertical
distance from one another, without touching, because of their
offset arrangement. In total, the two blades 46 in Fig. 3 cover

a first lower part of the circumference 60.

The remaining upper part of the circumference 60 is covered by
the blades 48 and 50, wherein the end regions of the Ltwo blades
48 slightly overlap the blades 46 situated underneath, in
overlap reqioné 64 and 66. Therefore the entire circumference
60 of a tree trunk i1s covered with all the blades 46, 48, and

50.

I'ig. 4 shows the cutting apparatus 10 in its working position,
wherein the cutting apparatus 10 moves upward cn a trunk 70 of a
tree 68 in the direction of the arrow F, in order to remove
branches 72 that have grown around the tree 68 in ring shape, in
a plane. In this regard, the upper cutting apparatus, which 'is
situated on the rear, non-visible side of the tree 68 in Fig. 4,
comes into effect first and removes the branches 72 on a first

part of the tree circumference.
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During further upward movement in the direction of the arrow F,
the two blades 46 of the lower cutting apparatus, which are
disposed offsef, then engage and remove the branches 72 on the
remaining part of the tree circumference, wherein first, the
left upper blade 46 engages, and afterward the right lower blade
46 engages. When all the branches 72 up to the desired height
have been removed, the apparatus 10 is moved back down the tree

€8 to the starting point, in the direction of the arrow G.

The runner wheel 22 is in its working position, in which it lies
against the tree trunk 70 with pressure, and this pressure
ensures that the belt drives 14 and 16 are also pressed against
the tree. In order to allow a uniform press-down pressure for
the two belt dfives 14 and 16, the runner wheel 22 is disposed
centered between the two belt drives 14, 16, which are situated

at a right angle relative to one ancother.

The belt drives 14, 16 possess a large surface area, thereby
making it possible to keep the press-down pressure of the belt
drives 14, 16 against the tree bark low., As a result, damage to

the tree bark can be avoided.
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In the schematic drawing according to Fig. 5, it is shown that
the divorcing apparatus with its blades 48 and 50 is not rigidly
disposed on the basic body 12 but rather, seen as a whole, can
be pivoted in the horizontal direction, in accordance with the
double arrow H. If, while the apparatus 10 moves upward, the
uppermost blade 50 of the upper cutting apparatus encounters a
progression of the tree trunk that deviates from the vertical,
in the form of a thickening or a slight curvature, the upper
nlade 50 gives way and adapts to the progression of Lhe tree
trunk, in that is pivots in the direction away from the tree
trunk. In this way, it is avoilded that the bark of the tree 68
is damaged by the upper cutting apparatus at the location of the

thickening or curvature.

The horizeontal mobility of the upper cutting apparatus is made
possible in that it is connected with the plate 30 by way of a
blade rod 36, by way of the joint 42. Furthermore, the blade
rod 38 is connected with the blade rod 40 by way of the joint
42, which rod in turn 1s attached to the plate 32 by way of the
joint 44. 1In this way, the horizontal mobility of the upper
cutting apparatus is made possible in the manner of a

parallelogram.
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Reference Symbol List

{(is part of the description)

1C

12

14

22

24

26

28

30

32

34

36

38

40

42

44

46

48
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hydraulic motor

support wheel
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blade
joint
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rod

rod



602

64

68

—t

!

hel

CA 02935603 2016-06-30

blade

spacer

joint
hydraulic line
depression
circumference (of the tree)
overlap region
overlap region
overlap region
tree

tree trunk

branches

arrow
arrow
AXYow
arrow
arrow
drrow
Arrow

double arrow



25

Claims

1. A cutting apparatus for debranching a living tree, the living tree having a tree
trunk with a trunk circumference, the cutting apparatus being movable
between a rest position and a working position, wherein the cutting

apparatus comprises:
a basic body;
a first belt drive attached to said basic body;

a second belt drive attached to said basic body and disposed at a distance

from and parallel to said first belt drive;
a motor coupled to said first belt drive and said second belt drive;

a support wheel attached to said basic body so as to pivot, wherein said
support wheel pivots into a rest position and a working position, wherein in
the working position of said support wheel, said support wheel lies against
the tree trunk with pressure, located opposite to said first belt drive and said
second belt drive, thereby ensuring that said first belt drive and said second
belt drive are pressed against the tree trunk with pressure, and in the rest
position of said support wheel, said support wheel is pivoted away from the

tree trunk and locked;

wherein in the working position of the cutting apparatus, said first belt drive,
said second belt drive and said support wheel lie against the tree trunk with
pressure and said motor is operable to drive said first belt drive and said
second belt drive to displace the cutting apparatus vertically up and down the

tree trunk;
a lower cutting apparatus attached to said basic body; and

an upper cutting apparatus attached to said basic body and situated

vertically above said lower cutting apparatus;

said lower cutting apparatus comprising two lateral arcuate blades, said two
lateral arcuate blades comprising a first lower blade and a second lower

Date Regue/Date Received 2020-06-08
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blade disposed vertically offset relative to said first lower blade, such that in
the working position of the cutting apparatus, a distal end of said first lower
blade and a distal end of said second lower blade partially overlapable with

each other in a first overlap region;

said upper cutting apparatus comprising three lateral arcuate blades, said
three lateral arcuate blades comprising a first upper blade, a second upper
blade disposed vertically aligned with said first upper blade and a third upper
blade disposed between and vertically above said first upper blade and said

second upper blade;

wherein in the working position of the cutting apparatus, a distal end of said
first upper blade partially overlaps a proximate end of said first lower blade
in a second overlap region and a distal end of said second upper blade
partially overlaps a proximate end of said second lower blade in a third

overlap region;
wherein in the working position of the cutting apparatus,

said first lower blade and said second lower blade together form a first arc

conforming to a first partial portion of the trunk circumference;

said first upper blade, said second upper blade and said third upper blade
together form a second arc conforming to a second partial portion of the
trunk circumference, different from said first partial portion; and

said first arc formed by said first lower blade and said second lower blade
and said second arc formed by said first upper blade, said second upper
blade and said third upper blade together completely surround the trunk

circumference.

2. The cutting apparatus according to claim 1, wherein in the rest position of
the cutting apparatus, said first lower blade, said second lower blade, said

first upper blade and said second upper blade are pivoted and locked in a

Date Regue/Date Received 2020-06-08



27

position away from the tree trunk, and in the working position of the cutting
apparatus, said first lower blade, said second lower blade, said first upper
blade and said second upper blade are pivoted into a position in which they

are pressed against the tree trunk by a force.

3. The cutting apparatus according to claim 2, wherein said third upper blade is
rigidly disposed between said first upper blade and said second upper blade
that pivot, and wherein said first upper blade, said second upper blade and
said third upper blade additionally pivot as a unit, as a whole, in a horizontal
direction.

4, The cutting apparatus according to claim 1, wherein said first lower blade,
said second lower blade, said first upper blade, said second upper blade and
said third upper blade have at least one spacer on a respective inner side
thereof, which faces the tree trunk, by means of which spacer said first lower
blade, said second lower blade, said first upper blade, said second upper

blade and said third upper blade are held at a distance from the tree trunk.

5. The cutting apparatus according to claim 4, wherein the spacers are attached
to said first lower blade, said second lower blade, said first upper blade, said
second upper blade and said third upper blade in a releasable and

replaceable manner.

6. The cutting apparatus according to claim 4, wherein the distance of said first
lower blade, said second lower blade, said first upper blade, said second
upper blade and said third upper blade from the tree trunk amounts to 3-5

mm.
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7. The cutting apparatus according to claim 1, wherein said first lower blade,
said second lower blade, said first upper blade, said second upper blade and
said third upper blade are disposed on said basic body in a replaceable

manner.

8. The cutting apparatus according to claim 1, wherein said motor is a common
hydraulic motor disposed on said basic body.

9. The cutting apparatus according to claim 8, wherein said hydraulic motor is
supplied with hydraulic oil and pressure by a tractor via a flexible hydraulic

line.
10. The cutting apparatus according to claim 8, wherein said first belt drive and

said second belt drive comprise respective belts having a profiled

configuration and provided with depressions that run horizontally.

Date Regue/Date Received 2020-06-08
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