(19 DANMARK (10 DK/EP 3554783 T3

(12) Overseettelse af
europaeisk patentskrift

Patent- og
Varemeaerkestyrelsen

(51) Int.Cl.: B 27 B 31/06 (2006.01) B 23 D 59/00 (2006.01) G 01B 11/04 (2006.01)
G 05 B 19/042 (2006.01) B23Q 11/00 (2006.01) B23Q 17/20 (2006.01)
B23Q 17/24 (2006.01)

(45) Overseettelsen bekendtgjort den: 2021-09-06

(80) Dato for Den Europaeiske Patentmyndigheds
bekendtgorelse om meddelelse af patentet: 2021-06-09

(86) Europaeisk ansggning nr.: 17879731.2

(86) Europaeisk indleveringsdag: 2017-11-23

(87) Den europeaeiske ansggnings publiceringsdag: 2019-10-23
(86) International anseggning nr.: FI2017050814

(87) Internationalt publikationsnr.: WO2018109263

(30) Prioritet: 2016-12-14 FI 20165964

(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE SI SK SM TR

(73) Patenthaver: Veisto OY, Yrittdjantie 1, 52700 Mantyharju, Finland
(72) Opfinder: RAUTIO, Markku, c/o Veisto Oy, Yrittdjéntie 1, 52700 Mantyharju, Finland
(74) Fuldmaegtig i Danmark: Zacco Denmark A/S, Arne Jacobsens Allé 15, 2300 Kgbenhavn S, Danmark
(54) Benaevnelse: Fremgangsmade til betjening af en savlinje samt en savlinje
(56) Fremdragne publikationer:
WO-A1-94/24515
WO-A2-2006/126952
US-A- 4 546 440

US-A1- 2009 255 607
US-A1- 2016 346 851



DK/EP 3554783 T3



DK/EP 3554783 T3

DESCRIPTION

[0001] The object of the present invention is a method according to the preamble of claim 1 for
operating a sawline. The object of the invention is also a sawline according to the preamble of
claim 7. Such a method and such a sawline are disclosed by US5447186.

[0002] The invention relates to sawlines operated in sawmills, in which sawlines logs are sawn
into boards and/or deals. A sawline comprises apparatuses for processing logs, such as a
chipping canter, with chipping blades of which sides of the log are leveled by chipping, a
sawing unit, with which the log is sawed, and edging blades for leveling sides of edge boards.
Logs are conveyed in the sawline onwards in the longitudinal direction by conveyors and
feeder rollers.

[0003] There is a measuring device at the beginning of the sawline, with which measuring
device log geometry is determined. The measuring device is connected to the control unit,
which controls processing apparatuses and blades and feeder rollers connected to processing
apparatuses. The conveying of the log is monitored with photo cells so that the blades and/or
feeder rollers of the processing apparatuses can be moved to the desired position at the right
time.

[0004] A problem in controlling with photo cells is that it is difficult to get the photo cells to
operate inside the processing device in a reliable manner. For example, chips and sawdust
coming from the log during processing can drift in front of the photo cells and thus prevent their
functioning. Because of this, photo cells have to be placed outside the processing apparatus,
wherein the distance between a photo cell and a blade and/or feeder rollers inside the
processing apparatus that are to be controlled will become large, which makes it more difficult
to convey the blade and/or the roller to the desired position at the right time, as the exact
location of the end of the log inside the processing apparatus is not known. This for one might
cause defects in quality of sawn wood, and malfunctions in the processing apparatus. This
problem can be reduced by placing several photo cells next to each other before the
processing apparatus and after it over the whole length of the log, wherein the location of the
end of the log inside the processing apparatus can be determined more accurately, when the
overall length of the log is known. A disadvantage of this solution is that there has to be a large
amount of photo cells, which complicates the automation of a sawline and thus increases the
costs. Moreover, a large amount of photo cells reduces the overall reliability of the system and
the usability of it.

[0005] The aim of the present invention is to achieve a method and a sawline, with which the
aforementioned problems can be reduced.

[0006] The aim of the invention is achieved with a method according to claim 1 and with a
sawline according to claim 7.
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[0007] In the method according to the invention a log is fed into the sawline, the log is
conveyed onwards in the sawline in the longitudinal direction. The overall length of the log is
determined, and the log is guided into the processing apparatus, with which the log is
processed and, at the same time, conveyed onwards in the sawline. The length of the part of
the log outside the processing apparatus is determined with a camera apparatus, and the
location of the end of the log in the processing apparatus is determined on the basis of the
overall length of the log and on the basis of the length of the part of the log that is outside the
processing apparatus.

[0008] The sawline according to the invention comprises conveying means for conveying a log
in the longitudinal direction in the sawline, a processing apparatus for processing the log at the
same time, when the log is conveyed onwards in the sawline, a measuring apparatus for
determining the overall length of the log. The sawline comprises a camera apparatus for
determining the length of the part of the log that is outside the processing apparatus, and a
control system, which is arranged to receive the measuring data of the overall length of the log
and the measuring data of the camera apparatus, and to determine the location of the end of
the log in the processing apparatus on the basis of them.

[0009] Significant advantages are achieved by means of the invention.

[0010] The length of the part of the log that is outside the processing apparatus can be
determined accurately on the basis of the camera measurement. When the overall length of
the log and the length of the part that is outside the processing apparatus are known, the
location of the end of the log inside the processing apparatus can be determined very
accurately Then blades and/or rollers inside the processing apparatus can be conveyed to the
desired position at the right time. Consequently, the processing apparatus can be controlled in
a timely manner, and thus the processing apparatus can be made to operate more reliable
than in traditional controlling with photo cells. Moreover, the amount of photo cells in
connection with the processing apparatus can be reduced, due to which the automation of the
sawline can be simplified. Also the overall length of the log can be determined with the camera,
when the log is outside the processing apparatus.

[0011] The camera apparatus can be a camera of a machine vision equipment, for example,
with which logs in the sawline are imaged. The machine vision equipment comprises necessary
software and hardware for processing the image produced by the camera, and for determining
the desired data from the image produced by the camera.

[0012] The camera apparatus can be utilized also for other purposes of use, such as for
alarms in the sawline, maintenance, personal safety supervision and fire alarms.

[0013] In the following, the invention will be described in more detail by the aid of examples
with reference to the attached drawing, which presents a top view of the sawline according to
one embodiment of the invention.
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[0014] The drawing presents the sawline 1, with which logs 2 are sawn into boards and/or into
deals. The sawline 1 comprises conveying means, e.g. one or more conveyors 3 and
conveying rollers, for conveying a log 2 in the longitudinal direction in the sawline 1. The
conveying direction of the log 2 is marked in the drawing with an arrow 4. The sawline 1
comprises a measuring device 5 for determining dimensions and/or geometry, such as overall
length, diameter, conicity, ellipticity and/or crookedness of the log.

[0015] The sawline 1 comprises a processing apparatus 6, 7 for processing the log 2 at the
same time, when the log 2 is being conveyed onwards in the sawline 1. Typically, the first
processing apparatus 6 in the conveying direction 4 of the log is a chipping canter, which
comprises cutter heads, which are provided with chipping blades for leveling the opposite sides
of the log 2 by chipping. The cutter heads are arranged on the opposite sides of the route of
the log 2. The sides of the log 2 can be leveled in the chipping canter 6 only on two opposite
sides or on four sides. In connection with the chipping canter 6 there can be a cant saw, with
which side boards are sawn from the log 2 after chipping cantering.

[0016] The sawline 1 according to the drawing also comprises at least a second processing
apparatus 7 for processing the log 2. The second processing apparatus 7 is a sawing unit for
sawing the log 2 into boards and/or into deals. The sawline 1 comprises a separating unit 8,
which is arranged after the sawing unit in the conveying direction of the log 2. In the separating
unit 8 the sawn boards and/or deals are separated from the log 2. The sawing unit 7 comprises
circular blades for sawing the log 2.

[0017] The processing apparatus 6, 7 comprises a case, inside of which the blades and/or
other parts machining the log and/or draw-in rollers and guides connected to them are placed.
The log is conveyed through the case. There is a feed opening in the case, through which the
log is led into the case. Moreover, there is an outlet opening through which the log is removed
from the case.

[0018] Typically, the sawline 1 comprises also other apparatuses, such as a rotating device for
rotating the log, a second measuring device for measuring dimensions and/or geometry of the
log after chipping cantering, and one or more edging units for edging boards.

[0019] The sawline 1 comprises one or more camera apparatuses 9 for determining the length
of the part of the log that is outside the processing apparatus 6, 7 in a situation where the log 2
is partly in the processing apparatus 6, 7. The camera apparatus 9 determines the length of
the part of the log that is outside the case. When the overall length of the log 2 and the length
of the part that is outside the processing apparatus, are known, the location of the end of the
log 2 inside the processing apparatus 6, 7 can be determined. The camera apparatus 9 has
been arranged to determine the length of the part of the log 2 that is outside the processing
apparatus 6, 7 in the conveying direction of the log 2 before the processing apparatus 6, 7,
and/or after it. If the length of the part of the log 2 that is outside the processing apparatus 6, 7
is determined before the processing apparatus 6, 7 and after it, the location of the front end
and the rear end of the log 2 inside the processing device 6, 7 can be determined. Moreover,
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the camera 9 can comprise a distance meter.

[0020] The camera apparatus can be a machine vision equipment, which comprises one or
more cameras and the necessary software and hardware for processing the image produced
by the camera, and for determining the data of the length of the log 2 from the image produced
by the camera. With the camera apparatus also the overall length of the log 2 can be
determined, when the log 2 is completely outside the processing apparatus 6, 7. The camera is
typically placed above the sawline 1 before the processing apparatus and/or after it, or
sidewards to the sawline 1. The camera apparatus 9 is placed outside the case of the
processing apparatus 6, 7.

[0021] The sawline 1 also comprises a control system 10, which is arranged to receive the
measuring data of the camera apparatus 9 and/or of the measuring device 5. The control
system 10 is arranged to determine the location of the end of the log 2 inside the processing
apparatus 6, 7 in the conveying direction 4 of the log 2 on the basis of the measuring data of
the camera apparatus 9 and of the measuring data of the overall length of the log 2. The
control system 10 is also arranged to control the processing apparatus 6, 7 on the basis of the
determined location of the end of the log 2. The processing apparatus 6, 7 comprises blades
for processing the log 2, wherein the control system 10 is arranged to control the position of
the blades e.g. in the direction of the diameter of the log 2 on the basis of the location of the
end of the log 2. Software and other hardware of the camera apparatus 9, with which the
length of the log 2 is determined from the image produced by the camera, can be a part of the
control system 10.

[0022] If the processing apparatus 6, 7 is a chipping canter, the control system 10 is arranged
to control the cutter heads of the chipping canter so that the cutter heads move to desired
positions at the desired time, when the end of the log 2 is approaching the cutter heads. If the
processing apparatus 6, 7 is a sawing unit, the control system 10 is arranged to control the
sawing blades, for example circular blades, so that the sawing blades move to the desired
positions at the desired time, when the end of log 2 is approaching the sawing blades. If the
processing apparatus 6, 7 comprises guiding rollers for guiding the log 2, the control system 10
can be arranged to control also them on the basis of the location of the end of the log 2.

[0023] The sawline 1 according to the drawing operates in the following manner. Alog 2 is fed
into the sawline 1, and the log 2 is conveyed onwards in the sawline 1 in the longitudinal
direction. The overall length of the log 2 is determined with a measuring device 5. Moreover,
also other dimensions and/or geometry of the log 2, such as diameter, conicity, ellipticity and/or
crookedness, are determined with the measuring device 5. The measurement data of the
measuring device 5 is transferred to the control system 10.

[0024] The log 2 is conveyed to the processing apparatus 6, with which the log 2 is processed
at the same time, when the log 2 is conveyed onwards in the sawline 1. The processed log 2 is
removed from the processing apparatus 6. Thereafter, the log 2 is conveyed either directly or
through other processing and/or machining stages to a second processing apparatus 7, with
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which the log 2 is processed. If the processing apparatus 6 is a chipping canter, the two
opposite sides or four sides of the log 2 are leveled by chipping. If the processing apparatus 6
or the second processing apparatus 7 is a sawing unit, the log 2 is sawn with sawing blades,
for example with circular blades, into sawn wood, such as boards and/or deals. Boards are
separated by a separating device 8.

[0025] The length of the part of the log 2 that is outside the processing apparatus 6, 7 is
determined with the camera apparatus 9 at the same time when the log 2 is partly in the
processing apparatus 6, 7, and the log 2 is conveyed onwards in the sawline 1. Also the overall
length of the log 2 can be determined with a camera apparatus 9, when the log 2 is completely
outside the processing apparatus 6, 7. The measuring data produced by the camera
apparatus 9 is transferred to the control system 10, with which the location of the end of the log
2 in the processing apparatus 6, 7 is determined on the basis of the overall length of the log 2
and on the basis of the length of the part of the log that is outside the processing apparatus 6,
7. The location of the end of the log 2 in the processing apparatus 6, 7 is determined in the
conveying direction 4 of the log.

[0026] The length of the part of the log that is outside the processing apparatus 6, 7 is
determined with the camera apparatus 9 in the conveying direction of the log 2 before the
processing apparatus 6, 7 and/or after it. On the basis of this, the location of the front head
and/or the rear end of the log inside the processing apparatus 6, 7 is determined. When the
length of the part of the log 2 before the processing apparatus 6, 7 is determined, the location
of the front end of the log 2 inside the processing apparatus 6, 7 can be determined. When the
length of the part of the log 2 after the processing apparatus 6, 7 is determined, the location of
the rear end of the log 2 in the processing apparatus 6, 7 can be determined, respectively. The
length of the part of the log 2 that is outside the feed opening and/or outlet opening of the
processing apparatus 6, 7, is determined with the camera apparatus 9.

[0027] The processing apparatus 6, 7 is controlled on the basis of the location of the end of
the log with the control system 10. With the control system 10, the position of the blades of the
processing apparatus 6, 7, with which blades the log 2 is machined, is controlled in the
direction of the diameter of the log 2 on the basis of the location of the end of the log 2. Then
the blades are moved to the desired position at the desired time, when the front end of the log
2 is approaching the blades. If the processing apparatus 6 is a chipping canter, the cutter
heads are moved by the control system to the desired positions at the desired time, when the
end of the log 2 is approaching the cutter heads. If the processing apparatus is a sawing unit,
the sawing blades, for example circular blades, are moved by the control system to the desired
positions at the desired time, when the front end of the log 2 is approaching the cutter heads.
The blades are moved to the desired positions, when the front end of the log 2 is at a
predetermined distance from the blades. After the rear end of the log 2 has passed by the
blades, the blades are moved to the desired positions for the next log 2.

[0028] The location data of the front end and/or the rear end of the log 2 inside the processing
apparatus 6, 7, can additionally or alternatively to the positioning of the blades machining the
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log 2 be used for the positioning of the feeder rollers and/or other machine components
controlling the log, for controlling of the water injection system that cools the blades machining
the log 2, for controlling of the compressed air blasting that are used for cleaning, and/or for
updating the real-time monitoring view of the user interface of the operator.

[0029] There is a security area on the edge of the sawline 1, which security area is observed
with the camera apparatus 9, and the observation data is transferred to the control system 10.
The security area can be enclosed, and there is no admittance to the area during the operating
of the sawline 1. If a person, a non-predefined object, or other object is detected in the security
area, an alert is performed and/or the sawline 1 is switched off controlled by the control system
10.

[0030] Moreover, the operation of the sawline 1 is observed with the camera apparatus 9, and
the observation data is transferred to the control system 10. If it is detected that the sawline 1
operates in an unpredetermined manner, an alert is performed and/or the sawline 1 is
switched off controlled by the control system 10.

[0031] It is obvious to the person skilled in the art that the invention is not limited solely to the
embodiments presented above, but that it can be varied within the scope of the claims
presented below.
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Patentkrav

1. Fremgangsmade til betjening af en savlinje (1) for treestammer (2), hvilken
savlinje (1) omfatter et transportmiddel (3) til transportering af en treestamme
(2) i savlinjen (1) og en bearbejdningsindretning (6, 7) til bearbejdning af tree-
stammen (2), i hvilken fremgangsmade

- treestammen (2) feres ind i savlinjen (1),

- freestammen (2) videretransporteres i leengderetningen i savlinjen (1),

- den samlede leengde af treestammen (2) bestemmes, og

- treestammen (2) fares ind i bearbejdningsindretningen (6, 7), med hvilken
treestammen (2) bearbejdes samtidigt, nar treestammen (2) videretransporte-
res i savlinjen (1),

kendetegnet ved, at lzengden af delen af treestammen, som befinder sig uden
for bearbejdningsindretningen (6, 7), bestemmes med en kameraindretning
(9), og placeringen af enden af treestammen (2) i bearbejdningsindretningen
(6, 7) bestemmes pa basis af den samlede leengde af treestammen (2) og pa
basis af leengden af delen af treestammen (2), som befinder sig uden for bear-
bejdningsindretningen (6, 7).

2. Fremgangsmade ifelge krav 1, kendetegnet ved, at bearbejdningsindret-
ningen (6, 7) styres pa basis af placeringen af enden af treestammen (2).

3. Fremgangsmade ifelge krav 2, kendetegnet ved, at bearbejdningsindret-
ningen (6, 7) omfatter klinger til bearbejdning af treestammen (2), og positionen
af klingerne styres pa basis af placeringen af enden af treestammen (2).

4. Fremgangsmade ifelge et af de foregdende krav, kendetegnet ved,
at leengden af delen af treestammen (2), der befinder sig uden for bearbejd-
ningsindretningen (6, 7), bestemmes ved hjeelp af kameraindretningen (9) i
treestammens (2) transportretning fa@r bearbejdningsindretningen (6, 7) og efter
denne.

5. Fremgangsmade ifelge et af de foregaende krav, kendetegnet ved, at der
er et sikkerhnedsomrade pa kanten af savlinjen (1), hvilket sikkerhedsomrade
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overvages med kameraindretningen (9), og hvis en person, en ikke pa forhand
defineret genstand eller en anden genstand detekteres i sikkerhedsomradet,
udlgses der en alarm, og/eller savlinjen (1) kobles fra.

6. Fremgangsmade ifelge et af de foregaende krav, kendetegnet ved, at be-
tieningen af savlinjen (1) overvages med kameraindretningen (9), og hvis det
detekteres, at savlinjen (1) arbejder pa en ikke preeciseret made, udl@ses der
en alarm, og/eller savlinjen (1) kobles fra.

7. Savlinje (1) til treestammer, omfattende

- et transportmiddel (3) til transportering af en treestamme (2) i leengderetnin-
gen i savlinjen (1),

- en bearbejdningsindretning (6, 7) til bearbejdning af treestammen samtidigt,
nar treestammen (2) videretransporteres i savlinjen (1), og

- en maleindretning (5) til bestemmelse af den samlede leengde af treestam-
men (2),

kendetegnet ved, at savlinjen (1) omfatter en kameraindretning (9) til bestem-
melse af leengden af delen af treestammen (2), som befinder sig uden for be-
arbejdningsindretningen (6, 7), og et styresystem (10), der er indrettet til at
modtage maledataene om den samlede leengde af treestammen (2) og male-
dataene fra kameraindretningen (9) og til at bestemme placeringen af enden
af treestammen (2) i bearbejdningsindretningen (6, 7) pa basis af disse.

8. Savlinje (1) ifelge krav 7, kendetegnet ved, at styresystemet (10) er indret-
tet til at styre bearbejdningsindretningen (6, 7) pa basis af placeringen af en-
den af treestammen (2).

9. Savlinje (1) ifelge krav 7, kendetegnet ved, at bearbejdningsindretningen
(6, 7) omfatter klinger til bearbejdning af treestammen (2), og styresystemet
(10) er indrettet til at styre positionen af klingerne pa basis af placeringen af
enden af treestammen (2).
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10. Savlinje (1) ifelge et af de foregaende krav 7-9, kendetegnet ved, at ka-
meraindretningen (9) er indrettet til at bestemme leengden af delen af treestam-
men (2), som befinder sig uden for bearbejdningsindretningen (6, 7) i treestam-
mens (2) transportretning far bearbejdningsindretningen (6, 7) og efter denne.

11. Savlinje (1) ifelge et af de foregaende krav 7-10, kendetegnet ved, at der
er et sikkerhedsomrade ved siden af savlinjen (1), hvilket sikkerhedsomrade
overvages af et kamera (9), som er anbragt deri, og hvis en person, en ikke
pa forhand defineret genstand eller en anden genstand detekteres i sikker-
hedsomradet, er styresystemet (10) indrettet til at udl@se en alarm og/eller til
at frakoble savlinjen (1).

12. Savlinje (1) ifelge et af de foregaende krav 7-11, kendetegnet ved, at der
er en kameraindretning (9), som er indrettet til at overvage betjeningen af sav-
linjen (1), og hvis det detekteres, at savlinjen (1) arbejder pa en ikke forudbe-
stemt made, er styresystemet (10) indrettet til at udl@se en alarm og/eller til at
frakoble savlinjen (1).

13. Savlinje (1) ifelge et af de foregaende krav 7-12, kendetegnet ved, at ka-
meraindretningen (9) omfatter et kamera til afbildning af treestammen (2), der
skal transporteres i savlinjen (1), og et system til bestemmelse af leengdeda-
taene om treestammen ud fra billedet, der er frembragt af kameraet.
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