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(57) Abrege/Abstract:

Method and device for the determination of a thickness of a crosssection (S) of a tree trunk (30) recelved In a harvesting assembly
(10) comprising a pair of opposite feed wheels (14) engaging with the tree trunk and a delimbing knife (18) abutting against the tree
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(57) Abrege(suite)/Abstract(continued):
trunk. The mutual position of the feed wheels Is detected as a measure of a transverse dimension (D1) of the cross-section of the

tree trunk. The position of the delimbing knife (18) in relation to an abutment surface (22) of the tree trunk opposite thereto Is
detected as a measure of an additional transverse dimension (D2) of the cross-section (S) of the tree trunk, which additional
transverse dimension forms an essentially right angle with the first-mentioned transverse dimension. The thickness of the cross-

section (S) of the tree trunk Is calculated based on the two measures of the transverse dimensions (D1, D2).
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(57) Abstract: Method and device for the determina-
tion of a thickness of a crosssection (S) of a tree trunk
(30) received n a harvesting assembly (10) compris-
ing a pair ot opposite teed wheels (14) engaging with
the tree trunk and a delimbing knife (18) abutting
against the tree trunk. The mutual position of the feed
wheels 1s detected as a measure of a transverse dimen-
sion (D1) of the cross-section of the tree trunk. The
position of the delimbing knife (18) in relation to an
abutment surface (22) of the tree trunk opposite there-
to 15 detected as a measure of an additional transverse
dimension (D2) of the cross-section (S) of the tree
trunk, which additional transverse dimension forms
an essentially right angle with the first-mentioned
transverse dimension. The thickness of the cross-sec-
tion (S) of the tree trunk is calculated based on the
two measures of the transverse dimensions (D1, D2).
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Determination of thickness of a tree trunk

_ TECHNICAL FIELD
The in{}ention relates to a method and a device for the determination of a
thickness of a cross-section of a tree trunk received in a harvesting assembly
comprising a pair of opposite feed wheels engaging with the tree trunk and a
delimbing knife abutting against the tree trunk, comprising detection of the mutual
position of the feed wheels as a measure of a transverse dimension of the cross-

section of the tree trunk. The invention also relates to a harvesting assembly
provided with such a device.

BACKGROUND

Upon felling and processing of tree trunks, it has to be possible to
correctly determine the dimensions of the resulting logs. A remaining problem upon
mechanical measuring in a harvesting assembly during operation is to sufficiently
accurately determine the diameter or thickness of the logs, which in turn, together
with length information, can be used for the determination of the timber volume of the
resulting logs. Known harvesting assemblies usually use two or three measurement
points in each diameter measuring, which may be insufficient, particularly in case of

oval or otherwise irregular trunk cross-sections.

SUMMARY OF THE INVENTION

Therefore, an object of the invention is to provide a method and a device
that can determine the thickness of a tree trunk at greater accuracy, and which
comply with the existing measurement regulations, for instance according to "The
Swedish Board of Timber Scaling” (VMR).

According to one aspect of the invention, the method also comprises a
detection of the position of the delimbing knife in relation to an abutment surface of
the tree trunk opposite thereto as a measure of an additional transverse dimension of
the cross-section of the tree trunk, which additional transverse dimension forms an
essentially right angle with the first-mentioned transverse dimension, and in addition
an estimation of the thickness of the cross-section of the tree trunk based on said two

measures of transverse dimensions. Thereby, each cross-section can be calculated

by means of four measurement points, which increases the accuracy in the thickness
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determination. In principle, it is possible to attain a measuring acéuracy that
approaches the one in manual so-called cross calipering, which usually is used as a
reference when evaluating mechanical diameter measuring.

As in cross callipering, the thickness can be calculated as a circle-
diameter value in the form of a mean value of the two transverse dimensions.

In a device for the determination of the thickness, there are, in addition to
sensor means for the detection of the mutual position of the feed wheels as a
measure of a transverse dimension of the cross-section of the tree trunk, additional
sensor means for the detection of the position of the delimbing knife in relation to an
abutment surface of the tree trunk opposite thereto as a measure of an additional
transverse dimension of the cross-section of the tree trunk, which additional
transverse dimension forms an essentially right angle with the first-mentioned
transverse dimension, as well as also means for the estimation of the thickness of the
tree trunk based on said two transverse dimensions.

The sensor means may comprise position indicators arranged in the
respective actuator for the movement of the feed wheels and the delimbing knife.

Other features and advantages of the invention can be seen in the

claims and the following description of embodiment examples.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is a front view of a harvesting assembly provided with a
schematically represented device according to the invention; |
' FIG. 2 is a diagrammatic front view of a harvesting assembly illustrating
the principles of the invention; and

FIGS. 3 and 4 are diagrammatic section views along the lines 3—3 and

4-4, respectively, in FIG. 2.

DETAILED DESCRIPTION OF EMBODIMENT EXAMPLES

In FIG. 1, a harvesting assembly 10 is shown of a so-called single-grip
type. The assembly 10 comprises a frame 12, which supports, among other things, a
pair of opposite feed wheels 14, a lower delimbing knife 18 a pair of upper front
delimbing knives 24, 26 and an upper rear delimbing knife 28.

The two feed wheels 14 are pivotably connected to the frame 12 in order

to, in a known way, between themselves clamp and in the longitudinal direction feed
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a tree trunk 30 felled by the assembly 10 (FIG.3). The likewise pivotable delimbing
knives 18, 24, 26, 28 simultaneously surround the tree trunk 30 for the separation of
knots during the feed.

Each feed wheel 14 and the delimbing knives 18, 24, 26, 28 are set' to
the positions thereof surrounding the tree trunk by means of actuators such as
hydraulic cylinders. In the example shown in FIG. 1, the feed wheels 14 are set by
the respectivé hydraulic cylinders 14 and the lower delimbing knife 18 are also set by
a hydraulic cyIinder 20. '

The pivotal position of each feed wheel 14 is detected by the respective
position indicator 40 that may be incorporated with the corresponding hydraulic
cylinder 16. The pivotal position of the lower delimbing knife 18 is detected by a
position indicator 42, which also may be incorporated with the corresponding
hydraulic cylinder 20. Signal transfer means such as signal lines 44 signal the current
travel of the hydraulic cylinders 16, 16, 20, i.e., the extent of projection of the piston
rod of the cylinder, to a calculation unit 46, such as a computer in an electronic
control unit 48, which may be incorporated in the vehicle, not shown, carrying the
harvesting assembly 10. '

By means of a software of the calculation unit 46, the current stroke
position or travel of each one of the hydraulic cylinders 40 of the feed wheels 14 can
be converted into a distance D1 (FIG. 3) between the feed wheels 14. The distance
D1 is a measure of a transverse dimension of the cross-section S of the tree trunk
that is between the feed wheels 14.

Correspondingly, by means of the software of the calculation unit 46, the
current travel of the hydraulic cylinder 20 of the lower delimbing knife' 18 can be
'Cohverted into a distance D2 (FIG. 4) between the lower delimbing knife 18 and a
fixed or possibly movable (not shown) abutment surface 22 opposite thereto of the
frame 12 of the harvesting assembly 10. The distance D2, which is measurea
essentially perpendicularly to the distance D1, is a measure of a transverse
dimension of the cross-section S of the tree trunk that is between the delimbing knife
18 and the abutment surface 22. During operation, the tree trunk 30 usually rests
'againSt the currently lowest point of the concave surface of the lower delimbing knife
40. Having knowledge about the geometry of the delimbing knife 18, the software of
the calculation unit 46 makes sure that the distance D2 always is measured between

this Iowest point and the abutment surface 22.
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A length measuring device, not shown in more detail, comprising a measuring wheel
o0 (FIG. 1) can detect the length movement position in question of the tree trunk 30 in the
harvesting assembly 10 and signal this to the calculation unit 46. The software of the

calculation unit 46 then can - if considered necessary for the measuring accuracy - by
means of this current length movement position pair together all measured transverse
dimensions, i.e., a plurality of measured D1's and a plurality of measured D2's, so that D1
and D2 of each pair belongs to a common certain cross-section S of the tree trunk.

The measures D1 and D2 obtained thereby are used for the estimation in the
calculation unit 46 of the thickness of the tree trunk 30 in each measured cross-section S.
For instance, the mean value of the measures - as well as in cross calipering - may be used
as a measure of the thickness of the tree trunk 30.

The sensor means may comprise position indicators arranged in the respective
actuator for the movement of the feed wheels and the delimbing knife.

The detailed description above is primarily intended to facilitate the understanding
and no unnecessary limitations of the invention should be interpreted therefrom. The
modifications that will be obvious for one skilled in the art upon examination of the
description may be carried out without deviating from the general idea of the invention or

the scope of the subsequent claims.
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CLAIMS

1. A method for the determination of a thickness of a cross-section of a tree trunk
received in a harvesting assembly including a pair of opposite feed wheels engaging
with the tree trunk and a delimbing knife abutting against the tree trunk, the method
comprising:

detection of a mutual position of the feed wheels as a measure of a diameter
dimension of the cross-section of the tree trunk;

detection of a position of the delimbing knife in relation to an abutment surface
of the tree trunk opposite thereto as a measure of second diameter dimension of the
cross-section of the tree trunk, which second diameter dimension forms an essentially
right angle with the first-mentioned diameter dimension; and

estimation of a thickness of the cross-section of the tree trunk based on said
two measures of diameter dimensions.

2. The method according to claim 1, wherein the thickness is calculated as a circle
diameter value in the form of a mean value of the first diameter dimension and the
second diameter dimension.

3. A device for the determination of a thickness of a cross-section of a tree trunk
received Iin a harvesting assembly comprising a pair of opposite feed wheels engaging
with the tree trunk and a delimbing knife abutting against the tree trunk, comprising:

sensor means for detection of a mutual position of the feed wheels as a
measure of a transverse dimension of the cross-section of the tree trunk;

additional sensor means for detection of a position of the delimbing knife in
relation to an abutment surface of the tree trunk opposite thereto as a measure of
transverse second dimension of the cross-section of the tree trunk, which second
dimension forms an essentially right angle with the first dimension; and

means for the estimation of a thickness of the tree trunk based on said two

diameter dimensions.
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4. The device according to claim 3, wherein said sensor means and additional
sensor means include position indicators arranged in a respective actuator for the
movement of the feed wheels and the delimbing knife.

5. A harvesting assembly comprising:

a pair of opposite feed wheels engaging with a tree trunk;

a delimbing knife abutting against the tree trunk;

sensor means for detection of a mutual position of the feed wheels as a
measure of a transverse dimension of a cross-section of the tree trunk;

additional sensor means for detection of a position of the delimbing knife in
relation to an abutment surface of the tree trunk opposite thereto as a measure of
transverse second dimension of the cross-section of the tree trunk, which second
dimension forms an essentially right angle with the first dimension; and

means for the determination of a thickness of the tree trunk based on said two
diameter dimensions.

6. The harvesting assembly according to claim 5, wherein said sensor means and

additional sensor means include position indicators arranged in a respective actuator
for the movement of the feed wheels and the delimbing knife.
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FIG. 1
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FIG. 2

FIG. 3

FIG. 4
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