Office de la Propriete Canadian CA 2868939 A1 2013/10/03

Intellectuelle Intellectual Property
du Canada Office (21) 2 868 939
;’,Png[%?rfi“esgaena i mfﬁ?%yaﬁ; i 12y DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2013/03/27 (51) ClL.Int./Int.Cl. A01G 23/083 (2006.01),

GO01B 3/12 (2006.01)
(71) Demandeur/Applicant:

(87) Date publication PCT/PCT Publication Date: 2013/10/03
(85) Entree phase nationale/National Entry: 2014/09/29 WARATAH OM OY. F
(86) N° demande PCT/PCT Application No.: FI 2013/050343

(72) Inventeurs/Inventors:
(87) N° publication PCT/PCT Publication No.: 2013/144450 KESKINEN, JUHO. FI

(30) Priorité/Priority: 2012/03/29 (F120125359) HANNE, KARI, FI;
HANNONEN, MIKA, FI;

PYYKKO, HEIKKI, FI
(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : TETE D'ABATTAGE-EBRANCHAGE ET APPAREIL DE ROUE DE MESURE DESTINE A UNE TETE D'ABATTAGE-

EBRANCHAGE
(54) Title: A HARVESTER HEAD AND A MEASURING WHEEL APPARATUS FOR A HARVESTER HEAD

(57) Abrege/Abstract:
A harvester head, comprising a measuring wheel apparatus (24) with a measuring wheel (35) configured to roll along a tree trunk

when the trunk is fed through the harvester head (1 1 ), and a power device (34) configured to swivel the measuring wheel
apparatus (24) and to keep the measuring wheel (35) pressed against the tree trunk. The measuring wheel (35) Is configured to
remain in an elevated position In relation to the frame structure (12) of the harvester head, wherein the measuring wheel (35) also
has a supporting position to support the trunk and to prevent the placement of the trunk against the frame structure (12). A
measuring wheel apparatus which is applicable in a harvester head, comprising a measuring wheel (35) with a supporting position
to support a tree trunk, and which comprises a stopping member configured to stop the swinging motion of the measuring wheel
apparatus (24) when the measuring wheel (35) assumes said supporting position.

S SV ESEEE
i R
A oo .

I * I . . Ben, T e
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC Ao CIPO
S T NN
S REANEANA

OPIC - CIPO 191




WO 2013/144450 A1 [ ! OAP UOFH 000000 0 A B

CA 02868939 2014-09-29

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
l —

(43) International Publication Date nnﬂ/

3 October 2013 (03.10.2013) WIPO I PCT

(10) International Publication Number

WO 2013/144450 A1l

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)

(74)

(81)

International Patent Classification:
A01G 23/083 (2006.01) GO0IB 3/12 (2006.01)

International Application Number:
PCT/FI2013/050343

International Filing Date:
27 March 2013 (27.03.2013)

Filing Language: Finnish
Publication Language: English
Priority Data: (84)
20125359 29 March 2012 (29.03.2012) FI

Applicant: WARATAH OM OY [FI/FI]; P1 334, FI-
80101 Joensuu (FI).

Inventors: KESKINEN, Juho; Pirmiutynkatu 17, FI-
33340 Tampere (FI). HANNE, Kari; Lyhdekuja 8, FI-
36200 Kangasala (FI). HANNONEN, Mika; Karsikonkatu
1 B 9, FI-80260 80260 (FI).

AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, 5G, SK, SL, SM, ST, SV, SY, TH, TJ,
M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
/M, /W

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
FE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

Agent: TAMPEREEN PATENTTITOIMISTO OY;
Hermiankatu 1 B, FI-33720 Tampere (FI). —

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

with international search report (Art. 21(3))

(54) Title: A HARVESTER HEAD AND A MEASURING WHEEL APPARATUS FOR A HARVESTER HEAD

11 27 |
\ 26
e ()
25 '
19
18 ;
20 : 18

24

: 15 13
16 ﬂ 12/10
= 17
S - | 1 e

14—

28

17

Fig.2 = 2 23

29 ﬂ| 29

(57) Abstract: A harvester head, comprising a measuring
wheel apparatus (24) with a measuring wheel (35) con-
figured to roll along a tree trunk when the trunk 1s fed
through the harvester head (1 1 ), and a power device (34)
configured to swivel the measuring wheel apparatus (24)
and to keep the measuring wheel (35) pressed against the
tree trunk. The measuring wheel (35) 1s configured to re-
main in an elevated position in relation to the frame struc-
ture (12) of the harvester head, wherein the measuring
wheel (35) also has a supporting position to support the
trunk and to prevent the placement of the trunk against
the frame structure (12). A measuring wheel apparatus
which i1s applicable in a harvester head, comprising a
measuring wheel (35) with a supporting position to sup-
port a tree trunk, and which comprises a stopping member
configured to stop the swinging motion of the measuring
wheel apparatus (24) when the measuring wheel (35) as-
sumes said supporting position.
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A HARVESTER HEAD AND A MEASURING WHEEL APPARATUS FOR A
HARVESTER HEAD

Field of the invention

The invention relates to a harvester head. The invention also relates to a
measuring wheel apparatus which is usable in a harvester head.

Background of the invention

For harvesting, there are all-terrain mobile forest working machines, such as
harvesters. The forest working machine comprises apparatuses for pro-
cessing tree trunks, for example a felling head which is intended for cutting
and felling a standing tree trunk only, wherein it is a so-called felling head, or
a harvester head which is intended for cutting, felling, delimbing, and sawing
a standing tree trunk into pieces of desired length. The sawn trunks are col-
lected by another known all-terrain mobile forest working machine, such as a
forwarder. The forwarder comprises a grapple mounted on the end of a boom
assembly, and the trunks are transported In its load space. Forest working
machines are also known, In which the functions of the harvester and the
forwarder are combined.

The harvester head is normally mounted by joints at the end of the boom
assembly of a forest machine. The working machine is particularly a har-
vester which moves on a terrain by means of wheels or a crawler. The har-
vester head comprises the necessary actuators, normally hydraulic cylinders
and hydraulic motors, for controlling the position and the different functions of
the harvester head.

The harvester head normally comprises delimbing devices which are pivot-
able In relation to the frame structure. The delimbing devices are normally
placed as a pair on different sides of the tree trunk. The delimbing devices
comprise delimbing blades for cutting off the branches while the trunk is
being supported and fed through the apparatus. The feed members normally
comprise a feed roll or a drive wheel which is pressed against the tree trunk
and pulls it past the delimbing devices and through the apparatus. The har-
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vester head is also provided with cutting devices, such as a chain saw, for
performing the cutting of the tree trunk for felling, and sawing it into pieces of
fixed length.

In view of various wood species, the harvester heads are particularly used for
the delimbing and cutting of pine and spruce, but also for the delimbing and
cutting of hardwood and different eucalyptus species. Some harvester heads
are also capable of debarking the trunk of the eucalyptus species while it is
being processed at the harvester head. Harvester heads which are merely
Intended for debarking are also used, wherein they do not comprise the
above-mentioned cutting devices.

The feed member of a debarking harvester head may be equipped with a
cutting pattern for cutting and detaching the bark from the tree trunk. During
the feeding, the tree trunk can also be rotated around its longitudinal axis to
detach the bark more efficiently from all sides of the tree trunk. The delimbing
devices remove bark from the tree trunk when they are pressed around the
tree trunk and the trunk is moved past them.

When the trunk is moved through the harvester head, its length is simultane-
ously measured. One possibility to measure the length of the trunk is to use a
feed wheel rotated by a motor as the feed member. The rotation of the feed
wheel Is monitored by one or more sensors, and the length of the tree trunk
can be concluded by the control apparatus of the harvester head or of the
forest machine on the basis of a measuring signal given by the sensor. Nor-
mally, the feed wheel is placed against the trunk and rotates with the same,
but a situation may also occur in which the feed wheel glides along the trunk,
or it slips or rotates without moving the trunk. This will result in inaccuracies
In the measurement of length.

The length of the tree trunk can also be measured by means of a measuring
device. Document WO 2010/143076 A2 discloses an embodiment of a
measuring device which comprises a measuring wheel coupled in an articu-
lated manner to the frame of a harvester head and Is kept placed against the
trunk. The measuring wheel follows the contour of the trunk, and the trunk
rotates the measuring wheel which comprises a sensor giving a measuring
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signal. At the same time, the measuring wheel acts as a device for perform-
Ing or assisting in debarking, preferably both cutting and removing bark.
Furthermore, the harvester head comprises a feed wheel supporting the
trunk. The harvester head can also be equipped with a separate supporting
roller, along which the trunk moves and which keeps the trunk off the frame
of the harvester head.

The measuring device has to bear loads and it has to be robust. Moreover,
the measuring wheel has to follow the surface of the trunk in a reliable man-
ner, for obtaining accurate measurement results.

Summary of the invention

The harvester head according to the invention is presented in claim 1. The
measuring wheel apparatus according to the invention, usable in a harvester
head, is presented in claim 10.

The present solution relates to a harvester head comprising at least a frame
structure, feed members which are provided in the frame structure and which
feed the trunk in the longitudinal direction through the harvester head, and a
measuring wheel apparatus connected to the frame structure in a swinging
manner. The apparatus comprises a measuring wheel configured to roll
along a tree trunk when the trunk is fed through the harvester head, and a
power device configured to swivel the measuring wheel apparatus and to
keep the measuring wheel pressed against the trunk.

The measuring wheel is configured to remain in an elevated position In rela-
tion to the frame structure of the harvester head, wherein the measuring
wheel also has a supporting position to support the trunk and to prevent the
placement of the trunk against the frame structure.

According to the presented solution, the measuring wheel also acts as a so-
called supporting roller in said supporting position. The supporting roller gives
the required supporting force to prevent the trunk from being placed against
the frame structure of the harvester head and from sliding along the frame
structure. The sliding Is prevented, and the trunk rolls along the supporting
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roller, so that the feeding force of the feed members can be reduced, com-
pared with sliding.

As the supporting roller function is integrated in the measuring wheel func-
tion, the use of a separate supporting roller is avoided, and the structure of
the harvester head can be made compact.

In an example, the measuring wheel apparatus comprises stopper devices
for stopping the swinging motion of the measuring wheel apparatus at the
moment when the measuring wheel assumes a supporting position. At other
moments, the power device controls the swinging motion Iin an attempt to
press the measuring wheel against the trunk.

In the presented solution, the measuring wheel also swings and follows the
trunk and its contour. The measuring wheel tends to be pushed against the
trunk. However, the measuring wheel is stopped Iin said supporting position,
INn which It acts as a supporting roller, when the force of the trunk presses the
measuring wheel towards the frame structure. Thus, the measuring wheel
does not enter inside the frame structure, but it keeps the trunk off the frame
structure.

According to an example, the power device Is configured to stop the swinging
motion of the measuring wheel apparatus when the measuring wheel
assumes the supporting position. Alternatively, the measuring wheel appa-
ratus comprises a stopping member configured to stop the swinging motion
of the measuring wheel apparatus when the measuring wheel assumes the
supporting position. Alternatively, the harvesting head comprises a stopping
member configured to be placed against the measuring wheel apparatus and
to stop its swinging motion when the measuring wheel assumes said sup-
porting position.

The stopping member Is, for example, a peg, a projection or a stopper fas-
tened to the harvester head, or a part of the frame structure of the harvester
head. In an example, the structure of the power device is constructed in such
a way that it stops the movement of the measuring wheel apparatus.
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In an example, it is possible to perform debarking with the harvester head,
wherein the frame structure of the harvester head can be provided with pla-
nar surfaces with devices for cutting and removing bark, for example blades
or teeth. The trunk is in contact with these debarking devices, and when the
trunk moves, the bark Is cut off and detached. In the debarking harvester
head, the feed members may also be equipped with devices for debarking
the trunk.

In the debarking harvester head, the measuring wheel may also be equipped
with devices for debarking the trunk. Thus, the measuring wheel is provided
with a debarking function in addition to the supporting function, wherein
debarking can also be performed in the compact device, and the number of
devices can be reduced.

In an example, the measuring wheel cuts the bark simultaneously when the
measuring wheel rolls along the trunk. In another alternative, the measuring
wheel removes bark simultaneously when the measuring wheel rolls along
the trunk. Various teeth or blades of the measuring wheel, or their patterns,
can be used to effect removal or cutting of the bark, or both of them. The
dimensions, shapes and orientations of the teeth and the blades are used to
have a desired effect on the bark.

The harvester head may also be provided with grapple members which are
coupled to the frame structure in an articulated manner and embrace the
trunk. The function of the grapple members may be delimbing or debarking,
or both.

According to an example, the power device IS a spring or a cylinder. The
power device may be a device which provides a force sufficient to press the
measuring wheel against the trunk and allows a swinging motion of the
measuring wheel apparatus.

A harvester head according to the solution may be of a type that performs
cutting and felling of an upright growing tree trunk and also performs either
delimbing or debarking of the trunk, or both. The harvester head may be of a
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type that performs either delimbing or debarking of a ready felled trunk, or
both.

The present solution relates to a measuring wheel apparatus which is appli-
cable In a harvester head, comprises at least a frame and a measuring wheel
coupled to the frame In a rotating manner, and is configured to be placed
against a tree trunk when the measuring wheel apparatus i1s coupled to the
harvester head and the trunk is fed through the harvester head. The meas-
uring wheel apparatus also comprises a frame joint, by means of which the
frame can be connected to the harvester head In a swinging manner, and a
power device configured to swivel the swinging wheel apparatus and to keep
the measuring wheel pressed against the trunk.

The measuring wheel also has a supporting position which supports the
trunk, and the measuring wheel apparatus comprises a stopping member
configured to stop the swinging motion of the measuring wheel apparatus
when the measuring wheel assumes said supporting position. In said sup-
porting position, the measuring wheel simultaneously acts as a so-called
supporting roller.

The stopping member stops the swinging motion of the measuring wheel
apparatus at the moment when the measuring wheel assumes said support-
Ing position. At other moments, the power device controls the swinging
motion In an attempt to press the measuring wheel against the trunk. The
power device springs and follows the contour of the trunk.

The stopping member Is, for example, a peg, a projection or a stopper fas-
tened to the measuring wheel apparatus, or another part of the measuring
wheel apparatus.

In an example, the frame constitutes a swinging fork, comprising two frame
protrusions, between which the measuring wheel is placed and to which the
measuring wheel is connected. As the measuring wheel Is supported on both
sides, a more robust structure is achieved than in the state of art.
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Thanks to its strong structure, the measuring wheel apparatus of the pre-
sented type Is suitable for use in various types of harvester heads.

In an example, the measuring wheel Is also equipped with devices for
O debarking the trunk. Thus, the measuring wheel can also be used in a
debarking harvester head.

Brief description of the drawings

10  To understand the presented solution, in the description reference will be
made to the appended drawings which show some examples according to

the solution.
Fig. 1 shows a harvester, to which it iIs possible to connect a harvester
15 head according to the presented solution, in which it is also pos-
sible to apply a measuring wheel apparatus according to the
presented solution.
Fig. 2 shows a harvester head according to the presented solution, In
20 which it is possible to apply a measuring wheel apparatus

according to the presented solution.

Fig. 3 shows a measuring wheel apparatus according to the presented
solution.
25
Fig. 4 shows the frame of the measuring wheel apparatus of Fig. 3,
which has the shape of a fork according to an example.
Fig. 5 shows a side view of the measuring wheel of a measuring wheel
30 apparatus, fitted in the frame structure of a harvester head and

placed in a position which is a so-called supporting position.

More detailed description of embodiments of the invention

35 Figure 1 shows a forest machine, in which it is possible to apply a harvester
head according to the presented solution. In said harvester head, in turn, it is
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possible to apply the presented solution relating to a measuring wheel appa-
ratus. The forest machine is a harvester which comprises a boom assembly
whose end Is provided with a harvester head for the processing of trunks.

Figure 2 shows a harvester head which is also called apparatus 11 in this
description and which is in accordance with the presented solution. The
apparatus 11 Is suitable for cutting, delimbing and debarking of trunks. The
apparatus 11 comprises a frame structure 12 which is placed onto the trunk
to be processed and to which the mounting arms 15 of the feed members 13,
14 are coupled by means of joints 16. Furthermore, the frame structure 12
comprises either supporting surfaces or supporting rollers, or both, against
which the trunk Is pressed. The measuring wheel of the measuring wheel
apparatus 24 acts as a supporting roller.

The feed member comprises a roller that is rotatable by a motor 17. The feed
members 13, 14 are cylindrical in shape, and their outer jacket IS equipped
with devices and a pattern for cutting through the bark and for gripping the
trunk for feeding. Normally, at least two feed members are provided, one on
each side of the tree trunk. The rotating axes of the feed members 13, 14 are
oblique, transverse or perpendicular to the longitudinal direction 21. The feed
member may also be a crawler.

In an alternative, it iIs possible to arrange that the mounting arm is mounted
on the frame structure by a joint whose swivelling axis Is substantially parallel
to the longitudinal direction 21. One or more actuators, for example cylinders,
are coupled between the mounting arms 15 to take care of the rotational
position and the compressive force of the feed members 13 and 14.

The apparatus 11 also comprises a curved grapple member 19 combined
with a delimbing blade and having a rotation axis substantially parallel to the
longitudinal direction 21. On the opposite side of the trunk, another curved
grapple member 20 Is provided as a pair to the grapple member 19, also
equipped with a delimbing blade.

If necessary, for delimbing the top surface of the trunk, the apparatus also
comprises a curved delimbing blade 18 which may also be movable.
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The apparatus 11 also comprises a cross-cutting device 22 for cross-cutting
the tree trunk. The cross-cutting device 22 is normally a chain saw equipped
with a pivotable guide bar. The chain saw is placed in a saw box 23. The
cross-cutting device may also be of a so-called guillotine type, or it may com-
prise clamping jaws.

The frame structure 12 can be rotated 90° to a horizontal position compared
to the position shown in Fig. 2, which is effected by joints around a horizontal
rotation axis 10. The joints connect the frame structure 12 to a swivelling arm
25 which can be suspended at the end of the boom assembly of the forest
machine by means of mounting and rotating devices, for example a rotating
device 26 and a support 27.

Furthermore, the apparatus 11 comprises lower grapple members 28 and 29
which are provided with delimbing blades. The apparatus 11 may also be
provided with only one or no lower grapple member.

The feed members 13, 14 are placed In the area between the cross-cutting
device 22 and the grapple members 19, 20. If grapple members 28 and 29
are provided In the apparatus 11, they are placed in the area between the
cross-cutting device 22 and the feed members 13, 14. The measuring wheel
apparatus 14 i1s placed in the frame structure 12 where it is located In the
area between the grapple members 19, 20 and the cross-cutting device 22.

The grapple members support the trunk and secure the placement of the
trunk against the supporting roller.

The grapple members 19, 20 are used to grip the tree trunk, to support the
trunk and to delimb the trunk when the horizontal trunk is fed in the longitudi-
nal direction 21 through the apparatus 11. The function of the feed members
13, 14 Is to cut the bark and to feed the trunk forward. The cutting of the bark
contributes to the debarking. The trunk moves in its own longitudinal direction
which is parallel to the longitudinal direction 21.
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In an example, the feed members 13, 14 of said apparatus 11 are also
equipped with a pattern which makes the trunk rotate around the longitudinal
direction 21, which intensifies the debarking. In another example, the feed
members 13, 14 of said apparatus are placed in an oblique position so as to
effect rotation of the trunk around the longitudinal direction 21. In a third
example, the debarking is finished by the cutting surface in the frame struc-
ture 12 of said apparatus, and by its devices and pattern. Said cutting surface
IS used particularly when the trunk rotates around the longitudinal direction
21. In the apparatus 11, the cutting surface is placed between the cross-cut-
ting device 22 and the feed members 13, 14.

In an example, the harvester head can be provided for debarking only, In
which case the apparatus 11 does not comprise a cross-cutting device 22.
Furthermore, It Is possible that the apparatus 11 does not comprise a swivel-
ling arm 25 but it is permanently horizontal. Thus, the frame structure 12 is
suspended at the end of the boom assembly, for example by means of the
rotating device 260 and the support 27.

Figure 3 shows a more detailed view of a measuring wheel apparatus 24
according to the presented solution. The measuring wheel apparatus 24 is
suitable for use with a harvester head, for example with the above-presented

apparatus 11.

The measuring wheel apparatus 24 comprises a frame 34 and a rotating
measuring wheel 35 which is coupled to the frame 34 in such a way that the
measuring wheel 35 is free to rotate. The measuring wheel 35 is mounted on
e.g. a shaft 36 whose both ends are mounted on the frame 34 via a bearing.
The shaft 30 Is parallel to a rotation axis 31, and the shaft 36 rotates together
with the measuring wheel 35 around the rotation axis 31. The measuring
wheel 35 Is placed between the ends of the shaft 30.

As shown In Figs. 3 and 4, the frame 34 comprises two frame protrusions
34a and 34b which extend like a fork to both sides of the measuring wheel
35. The frame 34 Is, for example, a shaft-like element, on whose ends the
frame protrusions 34a, 34b are mounted. The measuring wheel 35 IS suUp-
ported on both sides to the frame 34 by means of the shaft 36 and the bear-
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INgs. Each frame protrusion 34a, 34b is provided with an opening 38, In
which the ends of the shaft 306 are received. The measuring wheel 35 Is
placed between the frame protrusions 34a and 34Db.

The rotation axis 31 of the measuring wheel 35 is normally placed in such a
way that it Is perpendicular or extends transversely to the longitudinal direc-
tion 21 of the tree trunk. The width of the measuring wheel 35 Is configured
so that it can be equipped with a desired pattern by means of e.g. elongated
blades or cogs which are parallel or oblique to the rotation axis 31.

Preferably, the measuring wheel 35 Is replaceable, wherein it is possible to
use measuring wheels equipped with various means or patterns. The meas-
uring wheel may also consist of multiple parts and comprise several inde-
pendent elements equipped with e.g. cogs or corresponding means.

The width of the measuring wheel 35 with respect to the tree trunk Is config-
ured to support the moving trunk. The cogs, means or patterns of the meas-
uring wheel are designed to have e.g. such acuteness, shape or depth that
they only pierce through the bark of the trunk but do not penetrate deeper
Into the wood material. The measuring wheel has frictional properties which
prevent skidding of the measuring wheel.

The frame 34 can be mounted on the frame of the harvester head by means
of a frame joint 37. Said frame joint 37 Is spaced from the rotation axis 31,
wherein the measuring wheel 35 and the frame 34 are allowed to swing. Said
swinging motion allows the movement of the measuring wheel 35 along the
varying contour of the tree trunk. The frame 34 swings with respect to the
rotation axis 40 of the frame joint 37. The measuring wheel apparatus 34 can
be mounted on the frame structure 12 of the apparatus 11 on both sides of
the frame 34.

The frame joint 37 comprises a shaft structure 41 which consists of e.g. a
single element or multiple elements and whose two ends 41a, 41b are
mounted on the frame 12 of the harvester head. The frame 34 is placed
between the ends 41a and 41b of the shaft structure. The shaft structure 41
allows the rotation of the frame 34 around the rotation axis 40. The ends 41a,
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41b are mounted on the frame 34 Iin a rotatable manner, for example via
bearings. The frame 34 comprises an opening 42 for the shaft structure 41.
The ends 41a and 41b of the shaft structure are mounted on the frame
structure 12 of the harvester head in an unrotatable manner.

According to an alternative example, the shaft structure 41 rotates together
with the frame 34 around the rotation axis 40. The ends 41a, 41b of the shaft
structure are mounted on the frame structure 12 in a rotatable manner, for
example via bearings. The shaft structure 41 is mounted on the frame 34 in a
rotatable or unrotatable manner.

The measuring wheel apparatus 24 i1s mounted on the frame structure in
such a way that the measuring wheel 34 can swing to a position in which it is
pressed against the trunk held in the apparatus 11. If the trunk has a shape
that brings the trunk farther away from the frame structure 12, the swinging
motion of the measuring wheel apparatus 24 can be used to keep the meas-
uring wheel 35 pressed against the trunk. The rotation axis 40 of said swing-
INg motion Is parallel to the rotation axis 31. The shaft structure 41 of the
measuring wheel apparatus 24 can be implemented by means of e.g. two
shaft journals (ends 41a, 41b). In the frame joint 37, it Is also possible to
apply other solutions for providing a rigid and strong fastening. One solution
IS a shaft, e.g. a shaft extending through the frame 34, whose both ends
(ends 41a, 41b) are mounted on the frame structure 12. Said shaft is
mounted In a rotatable or unrotatable manner on the frame 34 or the frame
structure 12.

The rotation axis 40 is perpendicular or extends transversely to the longitudi-
nal direction 21 of the trunk. Consequently, the movement of the frame 34 is
radial with respect to the trunk.

The frame 34 of the measuring wheel apparatus also accommodates sensor
members 34 for monitoring the rotation of the measuring wheel 35.

As to the sensor members 33, it Is possible to apply analogue and digital
principles. It is possible to apply e.g. mechanical, electronic, magnetic, induc-
tive, photoelectric, or other sensors for monitoring the rotation of the meas-
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uring wheel 35. The sensor members 33 give an analogue or digital measur-
INng signal which Is proportional to the position or rotation of the measuring
wheel 35, for example the number of rotations or the travel distance of the
measuring wheel.

A power device 39 is also connected to the measuring wheel apparatus 24.
Preferably, the first end 39a of the power device 39 is mounted on the frame
34 by means of a joint 30. The rotation axis 43 of the joint 30 is parallel to the
rotation axis 31.

The power device 39 comprises, for example, a pressure spring or a gas
spring, or a combination of these. According to the example of Fig. 3, the
power device comprises a cylinder with a variable length, equipped with a
returning spring, Iif necessary.

According to an alternative example, the power device 39 comprises an
actuator which Is controlled by a pressurized medium and which may also
comprise a pressure spring. It is, for example, a hydraulic cylinder.

There 1s at least one power device 39. According to an example, there are
two power devices 39 and they are placed in parallel, next to each other.
Preferably, the joint 30 is placed in the protrusion 34a or 34b of the frame 34.

The joint 30 iIs mounted on the frame 34 either directly or via a bridge. The
bridge extends over the measuring wheel 35 and is mounted on the frame
34, on both sides of the measuring wheel 35. Preferably, the bridge is fas-
tened to the protrusions 34a and 34D.

By means of the bridge, a compact structure is provided, if there are e.g. two
flexible elements 39 next to each other.

The joint 30 Is spaced from the frame joint 37 and its rotation axis 40,
wherein the force generated by the power device 39 produces a moment that
IS capable of rotating the frame 34 around the frame joint 37. The power
device 39 Is placed in the frame structure 12 in such a way that the power
device 39 generates a force that presses the measuring wheel 35 against the
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tree trunk. The opposite second end 39b of the power device 39 Is supported
to the frame structure 12 or another corresponding element that provides a
sufficient counter force for the force generated by the power device 39. The
force generated by the power device 39 pushes the measuring wheel 35
against the tree trunk. The generated force Is transmitted via the joint 30 and
the frame 34.

According to the example shown in Fig. 5, the measuring wheel 35 is used as
a supporting roller that keeps the moving tree trunk off the frame structure
12. The measuring wheel apparatus 24 is placed in the frame structure 12 in
such a way that the swinging motion of the measuring wheel 35 does not

allow the measuring wheel 35 to move completely inside the frame structure
12.

The measuring wheel 35 has a so-called supporting position which is shown
In the figure and In which it does not move closer to the frame structure 12.
The measuring wheel 35 remains elevated with respect to the frame structure
12 when it Is In its supporting position. The reach 44 with respect to the frame
structure 12, seen transversely to the longitudinal direction 21, Is for example
5 mm or more. The measuring wheel 35 can move away from the frame
structure 12 in order for it to follow the shapes of the trunk, but the movement
of the measuring wheel 35 stops If it arrives at a given reach 44 and said
supporting position. A change in the distance greater than said determined
reach Is allowed. The measuring wheel 35 will rotate further, but it now also
provides a supporting force that does not let the trunk fall against the frame
structure 12. The supporting force is transmitted by the power device 39 or a
stopping member.

The swinging motion of the measuring wheel apparatus 24 is limited as
desired, for example by means of the power device 39 or by providing a
stopping member in the frame structure 12, for example a stopper, a barrier
or another device for limiting the movement of the frame 34 of the measuring
wheel apparatus 24 in such a way that said reach 44 is provided.

Said stopping member can also be adjustable, wherein said reach can be
adjusted. In an alternative, the frame structure 12 comprises a stopping
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member which is placed against the frame 34 or the power device 39 and
stops the swinging motion of the frame 34. The stopping member Is, for
example, a peg, a projection or a stopper fastened to frame structure 12, or
another part of the frame structure 12.

In an alternative, the measuring wheel apparatus 24 comprises a stopping
member which is placed against the frame 34 or the power device 39 and
stops the swinging motion of the frame 34. The stopping member Is, for
example, a peg, a projection or a stopper fastened to the measuring wheel
apparatus 24, or another part of the measuring wheel apparatus 24.

In an example, the internal structure of the power device Is constructed In
such a way that it stops the movement of the frame 34. The power device is
provided with a retainer or a stopping member of its own. In the case of a
spring, the spring has a given minimum dimension allowed by the structure.
In the case of a cylinder, the cylinder has a given minimum length allowed by
the structure.

The measuring wheel apparatus 24 is fitted in the frame structure 12 of the
apparatus, or the measuring wheel apparatus 24 can be fitted in it in such a
way that the measuring wheel 35 is always spaced by at least the reach 44
from the frame structure 12. In addition to this, the measuring wheel has to
be allowed to move away from the frame structure 12 in order to follow the
contour of the trunk.

On the basis of measuring signals 32 given by the sensor members 33, it is
possible to determine the distance travelled by the measuring wheel 35 along
the trunk that has moved past the measuring wheel 35. Said measuring sig-
nals 32 can be utilized in the control apparatus of the forest machine which
computes lengths of processed trunks and stores and processes length
measurement data as desired in various functions.

The actuators of the apparatus 11 of the harvester head are controlled by
using a pressurized medium and normally actuators powered by hydraulic
fluid which are controlled by the valve control circuit of the harvester head.
Debarking has been taken into account in the structure of the jacket of the
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feed members. The harvester head, in turn, is controlled by the control appa-
ratus of the forest machine, and the operator of the forest machine controls
the operation of the forest machine and the harvester head by means of the
control apparatus.

The invention is not limited solely to the examples, embodiments and alter-
natives presented in the drawings or the above description, and they should
not be used as limiting examples. Neither should the above-presented draw-
INgs be understood in such a way that all the features shown in them would
also be In use In the presented solutions. The above presented features can
be combined In both the harvester head and the measuring wheel apparatus
In such a way that they have the desired functions for performing different
tasks. The invention can be applied to the extent defined in the appended
claims.
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Claims

1. A harvester head comprising at least:
- a frame structure (12);

o - feed members (13, 14) , which are provided in the frame structure
and feed a tree trunk in the longitudinal direction (21) through the
harvester head (11); |

- a measuring wheel apparatus (24) which is mounted on the frame
structure in a swinging manner and comprises a measuring wheel

10 (35) configured to roll along a tree trunk when the trunk is fed through
the harvester head (11), and a power device (38) configured to
swivel the measuring wheel apparatus (24) and to keep the measur-
ing wheel (35) pressed against the tree trunk;

characterized in that:

15 - the measuring wheel {35) is configured to remain in an elevated posi-
tion in relation to the frame structure (12) of the harvester head,
wherein the measuring wheel (35) also has a supporting position to
support the trunk and to prevent the placement of the trunk against
the frame structure (12).

20
2. The harvester head according to claim 1, characterized in that the meas-

uring wheel (35) comprises a rotation axis (31), in relation to which the
measuring wheel rotates, and the measuring wheel apparatus comprises a
frame (34) with a rotation axis (40), in relation to which the frame swings,
25 wherein the rotation axes (31, 40) of the measuring wheel and the frame are

parallel to each other.

3. The harvester head according to claim 2, characterized in that the har-
vester head has a longitudinal direction (21), in which direction the tree trunk
30 is fed through the harvester head, wherein the rotation axis (40) of the frame
(34) of the measuring whee!l apparatus (24) is perpendicular or extends

transversely in relation to said longitudinal direction (21).

4. The harvester head according to any of the claims 1 to 3, characterized in
35 that the measuring wheel (35) is also equipped with devices for debarking the

tree trunk.

L

uration: 12.05.2014 12;11;10 - 12.05.2014 12:13:02. This pag_e 10 of AM ENDED SHEET 014121238

Received at the EPO on May 12, 2014 12:13:02. Page 10 of 13 | e
173 | 112-05-2014;




CA 02868939 2014-09-295

Riinted: 13:05:2014 CLMSPAMD, PCT/FI2013/050,343

. '-»-.A.-*-.s .J._-‘#.. Nl v droradon @ o it 8. viie am - m, . (WA o T e . . W

12/05 2014 13:13 FAX +358102272662 TAMFAX (10011/0013
PCT/FI 2013/050 343 - 12-05-2014

18

5. The harvester head according to any of the claims 1 to 4, characterized in
that the power device (39) is a spring, or a cylinder, or a combination of
these.

6. The harvester head according to any of the claims 1 to 5, characterized in
that the feed members (13, 14) are also equipped with devices for debarking
the tree.

10 7. The harvester head according to any of the claims 1 to 6, characterized in

that the harvester head (11) further comprises:
- a cross-cutting device (22) for cross-cutting a tree trunk; and
-~ at least two grapple members (19, 20) which are coupled to the
frame structure in an articulated manner and are configured to be
15 placed around the tree trunk.

8. The harvester head according to any of the claims 1 to 7, characterized in

that the measuring wheel apparatus (24) comprises stopping members for

stopping the swinging motion of the measuring wheel apparatus (24) when
20  the measuring wheel (35) assumes said supporting position.

9. The harvester head according td any of the claims 1 to 7, characterized in

that:
- a power device (39) is configured to stop the swinging motion of the

25 measuring wheel apparatus (24) when the measuring wheel (35)
assumes said supporting position, or
- the harvesting head comprises a stopping member configured to be
placed against the measuring wheel apparatus (24) and to stop the
swinging motion of the measuring wheel apparatus (24) when the
30 measuring wheel (35) assumes said supporting position.

10. A measuring wheel apparatus which is applicable in a harvester head,

comprising at least:

- a frame (34),
35 - a measuring whee! (35) which is mounted on the frame (34} in a

rotatable manner and configured to be placed against the a trunk

|
!
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when the apparatus (24) is mounted on the harvester head and the
tree trunk is fed through the harvester head;
~ a frame joint (37), via which the frame (34) can be mounted on the
harvester head In a swinging manner; and
5 - a power device (39) configured to swivel the measuring wheel appa-
ratus (24) and to keep the measuring wheel (35) pressed against the
tree trunk;
characterized in that:
~ the measuring wheel (35) further comprises a supporting position
10 which supports the tree trunk; and
- the measuring wheel apparatus (24) comprises a stopping member
configured to stop the swinging motion of the measuring wheel appa-
ratus (24) when the measuring wheel (35) assumes the supporting
posttion.
15
11. The apparatus according to claim 10, characterized in that the measur-
ing wheel (35) comprises a rotation axis (31), in relation to which the meas-
uring wheel rotates, and the frame (34) comprises a rotation axis (40) in rela-
tion to which the frame swings when the apparatus is mounted on the har-
20 vester head, wherein the rotation axes (31, 40) of the measuring wheel and
the frame are parallel to each other. |

12. The apparatus according to claim 10 or 11, characterized in that the
measuring wheel (35) is also equipped with devices for debarking the tree
25  trunk.

13. The apparatus according to any of the claims 10 to 12, characterized in
that the frame (34) forms a swinging fork, comprising two frame protrusions
(34a, 34b), between which said measuring wheel (34) is positioned and

30 mounted.

14. The appératus according to claim 13, characterized in that the apparatus
(24) also comprises a shaft (36), via which the measuring wheel is mounted
on said two frame profrusions (34a, 34b).

35
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15. The measuring wheel apparatus according to any of the claims 10 to 14,
characterized in that the apparatus (24) also comprises at least one sensor
member (33) arranged to follow the rotation of the measuring wheel (35) and
to give a measuring signal (32) relating to its rotation.
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