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(54) Title: DELIMBING APPARATUS

(57) Abstract: A delimbing apparatus for the delimbing of trees, which can be connected to a moving vehicle via a boom system,
said apparatus comprising a frame part (3) and a delimbing head (4). The frame part (3) is provided with gripping elements (15),
by means of which it is fastened against the trunk of the tree at a desired height for the time of the delimbing work. The apparatus
comprises a delimbing head (4) which is separate from the frame part and is provided with a gripping device (12) by means of which
it grips the trunk of the tree and is moved by drive means (13) along the tree trunk, and at least one delimbing cutter (11) and a feed
and control cable (10) for transmitting operating power, connected between teh delimbing head (4) moving along the trunk of the

tree and the frame part (3).
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DELIMBING APPARATUS

The present invention relates to a delimbing apparatus as defined in the pream-
ble of claim 1 for the delimbing of trees.

Today, harvester heads are known that can be connected to a forestry machine,
by means of which trees are felled, delimbed and cut into pieces of desired
length in one operation in the forest. This type of harvester heads are thus only
applicable for the felling of trees and subsequent handling of logs.

The object of the invention is to achieve a completely new type of delimbing
apparatus that is applicable for pre-delimbing desired parts of living standing
trees and, when necessary, also for thinning and felling.

It is also an object of the invention to achieve an apparatus for producing high-
quality forest, by means of which trees can be delimbed while they are still alive,
by removing dried-up and otherwise unviable branches from the trees during

their growth period, thus producing wood that is excellently suited for use as
raw material in wood industry.

The delimbing apparatus of the invention uses a separate delimbing device that,
driven by a drive mechanism, is able to climb up the clear trunk of a tree and cut
off twigs and branches encountered and, when necessary, also to fell the tree in
given lengths from above or to cut it as a trunk from the base.

The details of the features characteristic of the delimbing apparatus of the in-
vention are presented in the claims below.

In the following, the invention will be described in detail by the aid of an exam-
ple with reference to the attached drawings, wherein

Fig. 1 presents a delimbing apparatus according to the invention, fitted on a for-
estry machine,

Fig. 2 presents the delimbing apparatus of the invention fitted on forestry ma-
chine, delimbing a standing tree,
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Fig. 3 presents the delimbing head in side view,

Fig. 4 presents the frame part and the delimbing head with a rotating upper
cutter, ready to cut off the top of a tree,

Fig. 5 presents the frame part and the delimbing head with the rotating upper
cutter in a position for cutting heavy branches, and

Fig. 6 presents the frame part and the delimbing head with the rotating upper
cutter in rest position.

Fig. 1 and 2 present a delimbing apparatus used for the delimbing of standing
trees 0 and designed to be mounted on a driving carrier 1, which may be a for-
estry machine moving on wheels or caterpillar chains, e.g. a forest tractor, or
even an agricultural tractor, a garden tractor, a snow sledge or a corresponding
forest vehicle. The delimbing apparatus is attached to a forestry machine via a
boom system 2, which is an A-shaped fully rotatable feeble-constructed mecha-
nism provided with additional extensions 14 reaching to a large distance.

The deiimbing apparatus comprises a frame part 3 pivotally connected to the
boom system. Connected to the frame part is a multi-function flexible hose
system 10 for the transmission of operating power. Using a double cable reel 9
provided in the frame part 3, the hose system is also extended to the separate
delimbing head 4 which climbs up the trunk of the tree 0, so that the cable fol-
lows the trunk from the reel and its length is automatically adjusted between the
frame part 3 and the delimbing head 4. The frame part is provided with a cutter
5, by means of which trees can also be felled/thinned, and jaws 15 that keep
the frame part immovable during the delimbing and possible cutting. The jaws
15 are also applicable for removal of the trunk cut off, e.g. when the trunks are
loaded onto a load carrier following the forestry machine. The frame part 3 of
the delimbing head is connected to the boom system via a swivel joint that al-
lows the frame part to be turned in a desired direétion, which makes it easier to
delimb trees standing close by each other side by side and one behind the other
without moving the vehicle.

The delimbing head 4 engages the living standing tree 0 by means of edged
laminae 11 that are tightened around the trunk by means of an accordion-type
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tightening device 12. In addition to the edged laminae, the delimbing head 4
may also be provided with a device for sawing large branches, such as a circu-
lar saw, which is used when necessary. The delimbing head 4 moves up and
down along the trunk by means of inclinable toothed gears 13 (Fig. 3 — 6),
which are rotated by drive motors and which, actuated by the accordion-type
tightening device, bite into the bark of the tree and, if necessary, into the trunk.
The power source of the delimbing head may consist of a hydraulic, pneumatic
or electric drive and an electronic control unit or a combination of these, which
receives its driving power via the boom system and the frame part from the
power engine by means of the continuous multi-function control and operating
cable which, following the tree trunk, controls and operates the delimbing head.
Due to the inclinable motion gear structure, the delimbing head can turn hori-
zontally, and it moves along the trunk, rotating about it if necessary, according
to operator control.

The delimbing head 4 has a light construction, consisting of steel, aluminum or
plastic components, and it requires no heavy boom system or supporting struc-
ture. Using bayonet couplers, the delimbing head 4 can be replaced to suit the
forest type and the trunk diameter. The delimbing head can be provided with a
top cutter 8, which is used in improvement and finishing felling areas. It can be
turned between vertical and horizontal positions, so it can also be used to cut
large branches. The delimbing head may be controlled using voice, light, radio
or similar control, which can be programmed as required in each case. A felling
cutter 5 cuts the tree at its root in a desired direction, and the trunk, being held
by the jaws of the frame part, can be moved to a desired place. The upper cut-
ter 6 of the delimbing head cuts off the top at a desired height in the case of
improvement and other felling. The accordion-type tightening device 7 is oper-
ated by hydraulic, pneumatic or electric power or by a combination of these.
The top cutter 8 removes the unnecessary  e.g. in improvement felling. In ad-
dition, the upper part of the frame part 3 has a conical, downward widening
shape, so the branches falling down will not be caught on it but fall to the sides
of it. When the delimbing head is coming down, the cone of the frame part
guides it back onto its carrier. '

The apparatus can be provided with location and measuring devices needed for
registering the growing and treated wood stock. In connection with the treat-
ment, the measuring devices perform an evaluation telling the tree, location,
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size, top height etc., which makes it easier for the forest owner to monitor the
situation. Thus, each growing tree is individualized and follow-up becomes
easier. A log sheet or the like produced from this registration will later facilitate
the determination of wood quality e.g. in connection with a sale.
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CLAIMS

1. Delimbing apparatus for the delimbing of trees, which can be connected to a
moving vehicle via a boom system, said apparatus comprising a frame part (3)
and a delimbing head (4), characterized in that the frame part (3) is provided
with gripping elements (15), by means of which it is fastened against the trunk
of the tree at a desired height for the time of the delimbing work, and that

the apparatus comprises a delimbing head (4) which is separate from the frame
part and is provided with a gripping device (12) by means of which it grips the
trunk of the tree, drive means (13) for moving the delimbing head along the tree
trunk and at least one delimbing cutter (11), and

a feed and control cable (10) for transmitting operating power and/or control,
connected between the delimbing head (4) moving along the trunk of the tree
and the frame part (3)-

2. Apparatus according to claim 1, characterized in that the delimbing head is
provided with at least one cutter (8) for cutting branches and/or the trunk.

3. Apparatus according to claim 1, characterized in that the drive means are
wheels or rollers rotated by a drive motor and controlled by a control unit.

4. Apparatus according to claim 1, characterized in that the drive means are
inclinable, so that the delimbing cutter can be caused to move in a desired di-
rection along the trunk of the tree.

5. Apparatus according to claim 1, characterized in that the delimbing cutter is
fitted in conjunction with the gripping device, and the gripping device (12) com-
prises controllable elements that can be tightened around the trunk of the tree,
such as a controllable accordion-type tightening device.

6. Apparatus according to claim 1, characterized in that the frame patrt (3) is so
shaped that it widens conically downward, allowing the delimbing head to be
easily parked in an initial position. '

7. Apparatus according to claim 1, characterized in that the frame part (3) of
the delimbing head is connected to the boom system via a swivel joint that al-
lows the frame part to be turned in a desired direction, which makes it easier to
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delimb trees standing close by each other side by side and one behind the
other, without moving the vehicle.

8. Apparatus according to claim 1, characterized in that the boom system con-
necting the frame part (3) of the delimbing head to the vehicle is substantially A-
shaped.

9. Apparatus according to claim 1, characterized in that the boom system be-
tween the frame part (3) of the delimbing head and the vehicle is fitted to the
vehicle so as to be fully rotatable.

10. Apparatus according to claim 1, characterized in that the cable between
the delimbing head (4) and the frame part (3) follows the trunk of the tree and
moves parallel to it.

11. Apparatus according to claim 1, characterized in that the delimbing head
(4) is coupled to the apparatus by means of bayonet couplers, so that it can be

replaced to suit the forest type and the trunk diameter.

12. Apparatus according to claim 1, characterized in that the top cutter (8) fit-
ted to the delimbing head can be turned between vertical and horizontal posi-
tions, so that, in addition to cutting the tree, it can also be used for cutting
branches.

13. Apparatus according to claim 5, characterized in that the controllable ele-
ments are edged laminae that are arranged in a curved shape bending around
the trunk of the tree.

14. Method for delimbing standing trees, characterized in that it is based on
supplying energy to a separate delimbing head (4) via a feed cable (10), which
delimbing head uses said energy to climb up the tree by making use of the trunk
of the tree, cutting off the branches that it encounters as it advances.

15. Method for delimbing standing trees, characterized in that the separate
delimbing head cuts the trunk into pieces of desired length as it is coming down,
and that the tree is finally cut at the root.
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