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(54) Method and apparatus for measuring the rotation of a log and for correcting the rotation error

(57) The object of the invention is a method and an
apparatus for measuring the rotation of a log and for cor-
recting the rotation error. The desired sawing position
and the necessary rotation angle (A), i.e. how much the
log (2) must be rotated from its starting position for it to
be in this desired sawing position, is determined for a log
(2) by means of a measuring apparatus (3) and a com-
puting unit (3a). After this it is endeavored to rotate the
log (2) by the extent of the determined necessary rotation

angle (A) to the desired sawing position by means of the
rotating apparatus (8). The implemented rotation angle
(B) of the log (2) rotated with the rotating apparatus (8)
is measured by means of the monitoring device (6) and
the marking (10) made on the side of the log (2) before
rotation, and if the implemented rotation angle (B) differs
essentially from the necessary rotation angle (A) deter-
mined earlier, a correction value is determined and the
log (2) is rotated again according to this correction value.
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Description

[0001] The object of the invention is a method as pre-
sented in the preamble of claim 1 and an apparatus as
presented in the preamble of claim 6 for measuring the
rotation of a log and for correcting the rotation error.
[0002] In the sawmill industry, it is endeavored to get
a log that is raw material into as optimal a position as
possible before sawing so that as much of the log as
possible can be used and as little wood as possible is
wasted. Straight logs give roughly the same yield regard-
less of the sawing position, but skewed or otherwise
crooked logs must be turned into the best position from
the viewpoint of the sawing process in order for the yield
to be as great as possible. Before there were any acces-
sories for this the logs were rotated into a suitable position
by hand, without electrical aids. Then a technique be-
came widespread in which a sawyer performed the rota-
tion with the help of a control stick and a rotation device,
based on his/her visual estimation. A drawback in both
of these methods is that they are based on a visual es-
timation, and the log is not necessarily brought into the
optimal position in this way. The methods are also quite
slow. In the technique mainly used nowadays, a log scan-
ner measures the shape of the log and then controls the
rotating apparatuses through an automatic system. In
the current method it is assumed that rotation will occur
and be implemented according to a reference value. The
rotating apparatus, however, is not necessarily always
able to rotate a log into the optimal position. If, for exam-
ple, the slipperiness or defectiveness, such as knot pro-
tuberances or corresponding, of the wood or swaying of
the log on the line prevents implementation of the optimal
rotation, or if the rotating apparatus otherwise operates
badly, a rotation error occurs.
[0003] A solution is known in the art, wherein a meter
that is downstream of the squaring phase performed by
the chipping canter, measures the squared timber. The
shape of the squared timber is compared to the shape
calculated by a log scanner that is upstream of the chip-
ping canter. With this solution any possible systematic
error in rotating the log can be detected on the basis of
the measurements and the correction angle with which
the error could be corrected can be reported to the first
log scanner. The log scanner then takes the correction
angle into account when determining the rotation angle
of the next log. A weakness of this solution is that only
systematic rotation errors and the rotation average can
be corrected with it, but not a rotation divergence. The
magnitude of a divergence has a particularly important
effect on the yield to be received from logs.
[0004] A solution is also known in the art wherein two
log scanners are used, of which the first measures the
logs and calculates the desired rotation angle for the logs,
and the second measures whether the logs are in the
targeted position after the rotation. With this solution an
error of the first rotation occurring in the rotation of an
individual log can be corrected. A weakness of this so-

lution is the mechanics and space requirement of the
duplicated apparatus, which limits installation of the ap-
plication in existing lines. Neither can a possible error of
the second rotation be corrected with this method.
[0005] Canadian patent application no. CA2480976
presents a solution wherein a marking is made on an end
of the log before rotation and the angular position of the
marking is monitored with cameras during the rotation.
By monitoring the marking, a possible error that occurred
in the rotation can be detected and the rotation error can
be corrected. In this solution, however, a problem is that
it can be difficult to make a marking on the end of a log
that can be monitored with cameras, because ends of
logs are not always similar in, among other things, their
shape and color. The end of a log can e.g. have become
darkened if it has been in a damp location for a long time.
A problem in this solution is also that, owing to the mark-
ing being on the end of the log, the marking can be awk-
ward to monitor as the logs move at a high speed on the
conveyor. Owing to this problem, it may be necessary to
slow down the speed of the conveyor or additional mon-
itoring cameras may have to be fitted on the line, which
in turn increases costs. It is safest in this case that the
logs are rotated when they are stationary and longitudinal
movement is only allowed for a log that has rotated into
the correct position. This type of a solution, however,
reduces efficiency and capacity.
[0006] The same drawbacks are in prior-art solutions
in which a short groove is made in the side of a log at
one end of the log. Also in this case it is safest to rotate
the log when it is stationary and only then let the log move
in the longitudinal direction. If it is desired to measure the
position of a log when it is moving, the movement of the
log must be monitored during the measuring, in which
case the focus easily changes and the measuring appa-
ratus is complex and expensive. One further drawback
with a short groove in the side of a log is that it is not
necessarily easily visible to the measuring device as is
a marking made with color.
[0007] The aim of this invention is to eliminate the
aforementioned drawbacks and to achieve a method and
an apparatus that are as inexpensive and simple as pos-
sible for measuring the rotation of a log and for correcting
the rotation error, which apparatus can be installed in
existing sawmill lines without major modifications to the
line. The aim is that each individual log could be turned
into a sawing position that is as optimal as possible. The
method according to the invention is characterized by
what is disclosed in the characterization part of claim 1.
Likewise the apparatus according to the invention is char-
acterized by what is disclosed in the characterization part
of claim 6. Other embodiments of the invention are char-
acterized by what is disclosed in the other claims.
[0008] One advantage of the solution according to the
invention is that any possible error or inaccuracy occur-
ring in the rotation of a log can be detected and also
corrected automatically. Another advantage is that by
means of the solution a correction can be made to each
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individual log such that each log is brought into the de-
sired sawing position. A further advantage is that as large
a part of the timber as possible can be used and as little
wood as possible is wasted. Another advantage is that
detection and correction of a defective rotation is quick.
It is also an advantage that the marking made on the log
is easily monitored with a monitoring device, owing to
which all the logs are reliably rotated into the desired
sawing position. A further advantage is that the solution
according to the invention is economic in its space re-
quirements and simple and inexpensive to implement.
One advantage is also that a marking made with a colored
or fluorescent ink is clearly distinguishable so that meas-
urement of the position is quick and easy to perform.
Another advantage is good efficiency, because the po-
sition of a log can be measured reliably during the longi-
tudinal movement of the log and the log does not need
to be stopped during the measuring.
[0009] In the following, the invention will be described
in more detail by the aid of an example of its embodiment
with reference to the attached drawings, wherein

Fig. 1 presents a simplified top view of an apparatus
to convey a log, in which the solution according
to the invention is used,

Fig. 2 presents a simplified end view of an apparatus
to convey a log, in which the solution according
to the invention is used, and

Fig. 3 presents an end view of a log to be handled
with the method according to the invention.

[0010] Fig. 1 presents a top view and Fig. 2 a view from
the rear end of a simplified apparatus, in which the log
is arranged to be conveyed and to be rotated. More pre-
cisely, in Fig. 2 the apparatus is presented as viewed
from between the parts 8 and 9 in Fig. 1, in the direction
of the part 8. The apparatus comprises a line 1, on which
the logs 2 are arranged to travel forwards. The log 2
comes debarked to the line 1 from the debarking machine
and the log 2 is arranged to move at the start of the line
on a log conveyor 1a. A measuring apparatus 3, i.e. a
log scanner, connected to a computing unit 3a is dis-
posed at the beginning of the line, which measuring ap-
paratus is arranged to measure the shape of a log 2 com-
ing to the line and to determine on the basis of this, by
means of the computing unit 3a, the optimal position for
each log 2 from the viewpoint of the yield, into which
position the log should be rotated essentially around its
longitudinal axis before sawing. The operation of the log
scanner 3 is based on e.g. laser technology and/or cam-
era technology. The computing unit 3a can also be ar-
ranged to control the later phases of the treatment of the
log.
[0011] A marking device 5 fixed to a carrier 4 is fitted
next on the line 1 in the direction of travel of the log 2,
which marking device is disposed above the line 1. The
marking device 5 is arranged to make a marking 10, such
as e.g. a line or dashed line as in this embodiment of the

invention, on the log 2 traveling below it. The marking
type used by the marking device 5 can be e.g. a paint,
ink, fluorescent ink, or corresponding, of some color. In
this embodiment the marking device 5 is thus arranged
to make a marking 10 on the log 2 traveling below it such
that it sprays a marking agent downwards at certain in-
tervals and when the log 2 moves below the marking
device 5 an essentially straight dashed line is drawn on
the side of the log. The marking 10 is not necessarily
made on the whole length of the log 2, but instead a
dashed line covering a part of the log 2 is generally suf-
ficient also. Suitably the marking 10 covers at least ap-
prox. 5% of the whole length of the log, more suitably
approx. 10-80% of the length of the log and most prefer-
ably approx. 20-40% of the length of the log. The longer
the marking 10 is, the better it is visible and the better it
can be read before the end of the log 2 is in the blades
of the saw. However, a marking 10 that is as short as
possible saves the coloring agent used.
[0012] The marking device 5 is additionally protected
such that it will not be damaged if a log 2 traveling on the
line collides with it. If, for example, a log with an expanded
butt end collides with the marking device 5, the device
yields and thus swerves out of the way of the log.
[0013] After the marking device 5 a monitoring device
6 connected to a monitoring-computing unit 7 is fitted in
connection with the line 1, which monitoring device is
arranged to measure the rotation of the log 2 essentially
around its longitudinal axis. The monitoring-computing
unit 7 of the monitoring device 6 is also connected to the
computing unit 3a of the log scanner 3. After the moni-
toring device 6 a rotating apparatus 8 is fitted in connec-
tion with the line 1, which rotating apparatus is arranged
to rotate the log 2 into the desired sawing position deter-
mined earlier by the computing unit 3a. The rotating ap-
paratus 8 comprises two rolls 8a, which are arranged to
grip the log 2 on both sides of the log. The rolls 8a are
fixed to a rim 8b, which is arranged to be rotating and is
fitted around the line 1. The rotating apparatus 8 is ar-
ranged to rotate the log 2 such that the rolls 8a are ar-
ranged to grip the log 2 and the rim 8b is arranged to
rotate to the extent that it is desired to rotate the log 2
around its longitudinal axis. The rolls 8a are also arranged
to rotate and thus to convey the log 2 forwards in the
apparatus, because the log conveyor 1a ends before the
monitoring device 6.
[0014] The monitoring device 6 comprises a hexago-
nally-shaped frame 6a, which is fitted around the line 1
and through which the log 2 is arranged to travel. A meas-
uring means 6b, is fitted to each of the six sides of the
inner rim of the frame 6a, which means are e.g. color line
cameras. The monitoring device 6 is arranged to meas-
ure the implemented rotation angle of the log 2 made by
the rotating apparatus 8 such that the monitoring device
6 reads, by means of the measuring means 6b, the po-
sition of the dashed line that functions as a marking 10
drawn on the log 2 before rotation, monitors the angular
position of the dashed line when the log 2 is rotating, and
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reads the position of the dashed line after rotation. After
this the rotation angle actually implemented is calculated
based on the change in the position of the marking 10.
If the implemented rotation angle does not correspond
to the reference value given by the log scanner 3 and the
computing unit 3a, i.e. if the rotation was left incomplete
or the log 2 was rotated too much, the difference, i.e. the
correction value, is calculated by means of the monitor-
ing-computing unit 7 for the purpose of corrective rota-
tion. Most errors in the rotation are incomplete rotations,
which result e.g. from knot protuberances. If the rotation
was not implemented according to the reference value
originally calculated, the log 2 is rotated again according
to the correction value until the log 2 settles into the de-
sired sawing position originally calculated for it. For this
purpose the apparatus comprises a corrective rotator 9,
which is disposed a suitable distance after the rotating
apparatus 8 in the direction of travel of the log 2.
[0015] Fig. 3 presents a log 2 as viewed from the end,
on which two rotation angles A and B are marked. The
angle A is an example of the rotation angle needed and
the angle B of the rotation angle implemented. In the
implemented rotation angle B, the position of the original
marking 10 has moved by the extent of the angle B to
the point 10’, whereas according to the rotation needed
the position should be at the point 10". The log 2 has thus
been rotated around its longitudinal axis less than de-
sired. The correction angle needed is A - B, i.e. the log
2 must still be rotated by the extent of the angle A-B in
the corrective rotation in order for the correct sawing po-
sition to be achieved.
[0016] With the method according to the invention, an
error or inaccuracy in the rotation of a log is measured
and corrected e.g. as follows. At first the optimal sawing
position from the viewpoint of yield is measured and cal-
culated for the debarked log 2 by means of the log scan-
ner 3 and the computing unit 3a. Then the log 2 is con-
veyed on the line 1 passing below the marking device 5,
which marking device 5 sprays marking agent down-
wards and thus draws a dashed line that functions as a
marking 10 on the side of the log 2 passing below it. Next
the log 2 is conducted through the monitoring device 6
and at the same the log 2 is rotated by means of the
rotating apparatus 8. It is endeavored to rotate the log 2
to the desired sawing position determined by the log
scanner 3 and the computing unit 3a. The monitoring
device 6 and its measuring means 6b measure the im-
plemented rotation made by the rotating apparatus 8 on
the basis of which point the dashed line drawn on the log
was before rotation and where it is after rotation. How
much the log 2 has rotated is calculated from the angular
position of the marking 10, and if the implemented rota-
tion angle differs from the reference value determined by
the log scanner 3 and the computing unit 3a a correction
value is calculated, on the basis of which the log 2 is
rotated to the desired sawing position by means of the
corrective rotator 9.
[0017] When the marking device is positioned on the

centerline of the conveyor line, it is possible that a straight
dashed line is drawn eccentrically on the log if the log
has not settled into the centre of the conveyor despite
the centering prods typically used in conveyors. The log
scanner 3 calculates the computed position for logs thus
positioned and takes this into account in the correction
calculation. This compensation calculation is not needed
if the log in the marking location is centered e.g. with
guide rolls on both sides.
[0018] It is obvious to the person skilled in the art that
the invention is not limited to the example of its embod-
iment presented above, but that it may vary within the
scope of the claims presented below. Thus, for example,
the various devices of the apparatus, such as the marking
device, the monitoring device and the rotating apparatus,
can also be different to what is described above. It is also
obvious to a person skilled in the art that the marking
device can also be situated before the log scanner, after
the debarking machine.
[0019] It is also obvious to the person skilled in the art
that there can be more than one rotating apparatus to
rotate a log, such as e.g. two or three.
[0020] It is also obvious to the person skilled in the art
that a separate corrective rotator is not necessarily need-
ed for the corrective rotation, but instead the corrective
rotation can be performed with the same rotating appa-
ratus, or with the same rotating apparatuses, as the first
rotation.
[0021] Additionally, it is obvious to the person skilled
in the art that the log scanner and the monitoring device
do not necessarily need to each have their own comput-
ing units, but instead they can use the same shared com-
puting unit, or the whole system can have a common
control & computing unit, which is also arranged to handle
the control and calculations of the log scanner and of the
monitoring device.
[0022] It is further obvious to the person skilled in the
art that the imprint produced by the marking device can,
instead of a color, also be mechanical machining in the
longitudinal direction of the log, e.g. a groove or corre-
sponding.
[0023] It is further obvious to the person skilled in the
art that the marking does not necessarily need to be made
on the top surface of the log, but instead it can be made
in some other spot, such as e.g. on the side.
[0024] It is also obvious to the person skilled in the art
that there can be more than one monitoring device to
monitor the rotation of a log, such as e.g. two or three.

Claims

1. Method for measuring the rotation of a log and for
correcting the rotation error, in which method the de-
sired sawing position and the necessary rotation an-
gle (A), i.e. how much the log (2) must be rotated
from its starting position for it to be in this desired
sawing position, is determined for the log (2) by
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means of a measuring apparatus (3) and a comput-
ing unit (3a), and it is endeavored to rotate the log
(2) by the extent of the determined necessary rota-
tion angle (A) to the desired sawing position by
means of at least one rotating apparatus (8), and the
implemented rotation angle (B) is measured by
means of at last one monitoring device (6) and if the
implemented rotation angle (B) differs essentially
from the necessary rotation angle (A) determined
earlier, a correction value is determined and the log
(2) is rotated again by the extent of the angle accord-
ing to this correction value, characterized in that
the implemented rotation angle (B) of the log (2) ro-
tated with the rotating apparatus (8) is measured
such that a marking (10) is made on the side of the
log (2) with the marking device (5) before rotation,
the angular position of which marking is monitored
during the rotation with a monitoring device (6).

2. Method according to claim 1, characterized in that
a line, a dashed line, a groove or corresponding is
made in essentially the direction of travel of the log
(2) on the side of the log (2) as a marking (10), and
in that the length of the marking (10) is suitably at
least approx. 5% of the length of the log (2), more
suitably approx. 10-80% of the length of the log (2)
and most suitably approx. 20-40% of the length of
the log (2).

3. Method according to claim 1 or 2, characterized in
that the correction value reporting the additional ro-
tation needed for the log (2) is calculated by means
of a computing unit (3a).

4. Method according to claim 1 or 2, characterized in
that the correction value reporting the additional ro-
tation needed for the log (2) is calculated by means
of a separate monitoring-computing unit (7).

5. Method according to any of the preceding claims,
characterized in that the marking (10) made with
the marking device (5) is compensated on the basis
of the calculation data of the measuring apparatus
(3) and of the computing unit (3a) if the log (2) is not
centrally positioned during the marking.

6. Apparatus for measuring the rotation of a log and for
correcting the rotation error, which apparatus com-
prises at least a line (1) arranged to convey a log (2),
a computing unit (3a) and a measuring apparatus
(3) connected to it, and at least one rotating appa-
ratus (8), in which apparatus the measuring appara-
tus (3) is arranged to measure the shape and the
starting position of the log (2) and the computing unit
(3a) is arranged to determine the best possible saw-
ing position and the necessary rotation angle (A) for
the log (2) from the viewpoint of yield, i.e. how much
the log (2) must be rotated from its starting position

for it to be in this desired sawing position, and the
rotating apparatus (8) is arranged to rotate the log
(2) into this desired sawing position, and the appa-
ratus also comprises a marking device (5), which is
arranged to make a marking (10) on the log (2) before
rotation, as well as at least one monitoring device
(6), which is arranged to measure the implemented
rotation angle (B) of the log (2) rotated with the ro-
tating apparatus (8) by means of the marking (10),
characterized in that the marking device (5) is ar-
ranged to make a marking (10) on the side of the log
(2).

7. Apparatus according to claim 6, characterized in
that the monitoring device (6) is arranged to monitor
the angular position of the marking (10) as the log
(2) is rotated.

8. Apparatus according to claim 6 or 7, characterized
in that the computing unit (3a) is arranged to calcu-
late a correction value, on the basis of which the log
(2) is arranged to be rotated again in a corrective
rotation if the implemented rotation angle (B) meas-
ured by the monitoring device (6) differs from the
necessary rotation angle (A) determined earlier.

9. Apparatus according to claim 6 or 7, characterized
in that the apparatus comprises a monitoring-com-
puting unit (7) connected to the monitoring device
(6), which monitoring-computing unit is arranged to
calculate a correction value, on the basis of which
the log (2) is arranged to be rotated again in a cor-
rective rotation if the implemented rotation angle (B)
measured by the monitoring device (6) differs from
the necessary rotation angle (A) determined earlier.

10. Apparatus according to any of claims 6-9 above,
characterized in that the apparatus comprises a
corrective rotator (9), which is disposed a suitable
distance after the rotating apparatus (8) in the direc-
tion of travel of the log (2).

11. Apparatus according to any of claims 6-10 above,
characterized in that the marking (10) made with
the marking device (5) is arranged to be compensat-
ed on the basis of the calculation data of the meas-
uring apparatus (3) and of the computing unit (3a) if
the log (2) is not centrally positioned during the mark-
ing.

12. Apparatus according to any of claims 6-11 above,
characterized in that the marking (10) is a line, a
dashed line, a groove or corresponding made on the
side of the log (2) in essentially the direction of travel
of the log (2), and in that the length of the marking
(10) is suitably at least approx. 5% of the length of
the log (2), more suitably approx. 10-80% of the
length of the log (2) and most suitably approx.
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20-40% of the length of the log (2).
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