wO 2011/101544 A1 | [0V OO0

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

(19) World Intellectual Property Organization
International Bureau

/,3‘

(43) International Publication Date

(10) International Publication Number

25 August 2011 (25.08.2011) PCT WO 2011/101544 Al
(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
B27L 11/00 (2006.01) B02C 18/06 (2006.01) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
. .. DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(21) International Application Number: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
PCT/FI2011/050147 KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(22) International Filing Date: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
16 February 2011 (16.02.2011) NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
. o SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(25) Filing Language: Finnish TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English  (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,
20100063 17 February 2010 (17.02.2010) FI GM, KE, LR, LS, MW, MZ, NA, 8D, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(71) Applicant (for all designated States except US): KESLA TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
OYJ [FI/FI]; Kuurnankatu 24, FI-80100 Joensuu (FI). EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(72) Tnventor; and LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
s
(75) Tnventor/Applicant (for US only): KAKSONEN, Petri %l\v/{/ {/I[{g I\OA‘?{P{\I%BFS’I\?J’TSF’T%G’ CL CM, GA, GN, GQ,
[FI/FI]; Sorsantie 6, FI-82500 Kitee (FI). > > O :
(74) Agent: PATENTTITOIMISTO PITKANEN OY; po ! uPlished:
Box 1188, FI-70211 Kuopio (FI). —  with international search report (Art. 21(3))
(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,

(54) Title: ROTOR OF CHIPPING MACHINE

FiG.24-A

(57) Abstract: This invention relates to a rotor of a chipping machine, which is used for chipping wood, which chipping-machine
rotor includes one or more bodies (1), to which is fastened one or more fastening bodies (2), which includes one or more blades
(4). According to the invention, there is an open chip passage (5) between the blade (4) and the body (1).



10

15

20

25

30

WO 2011/101544 PCT/FI12011/050147

ROTOR OF CHIPPING MACHINE -

~ This invention relates to a rotor of a chipping machine according to the preamble of

claim 1.

Recently, wood is chipped by chipping machines which include a rotating rotor in
which wood-chipping blades are fastened. The rotor includes a body which operates
as the rotation axis of the rotor. The body is so-calledly of solid steel, such as
described e.g. in patent specification FI95109. The blades are fastened to grooves
milled to the rotor with a screw fastening, and the blades are parallel to the rotor
axis and their length is also the whole length of the rotor.

A disadvantage of the rotors of drum chipping machines of the above type is that
the chips exit pushed by the blades. The exit of chips strongly counteracts the
rotation of the rotor and thus increases the requirement of force rotating the rotor,
whereby the efficiency of the chipping machine weakens substantially. The chips
cause friction in the rotor and its housing, whereby the temperature of the rotor and
the housing increases. As the temperature increases, the sharpening interval of the
blades increases. Furthermore, the blades soften when heating and cooling, whereby
blade costs increase. The wood being chipped rubs against the rotor surface also
causing an increase in the rotating power requirement of the rotor and an increase of
heat on the surface of the rotor, whereby the chipping machine can catch fire. The
feed force of the wood being chipped must also be great, which easily causes the
feed rollers to so-calledly dig in the wood being chipped, whereby the wood stops
and the chipping machine is blocked.

An object of this invention is that chips removed from wood by the blades of the
chipping machine are able to pass well through the rotor, whereby they cause no
friction. A further object of the invention is to increase the sharpening interval of
the blades. An object is also to position the blades to the rotor such that the rotor
will not vibrate when rotating. The cutting angles of the blades must also eliminate
the end forces of the rotor. \

The above disadvantages can be eliminated and the above objects achieved with a
chipping-machine rotor according to the invention which is characterised by what is
stated in the characterising section of claim 1. Advantageous embodiments of the

- invention are the subject of the dependent claims.

The most important advantage of the invention is that chips removed from wood by
the blades of the chipping machine are able to pass well to an exit channel through
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the rotor along a chip passage below the blades, whereby théy cause no friction in

_ the rotor and the rotor housing. Because the chips do not cause friction in the rotor

and its housing, the power requirement of the chipping machine is low in relation to
the amount of wood fed to.the chipping machine. The feed power requirement of

the wood being fed is also small in relation to the amount of wood, because the
blades so-calledly suck wood into the chipping machine. The heating of the blades
and the housing is minor, due to which, the blades remain sharp for a long time,
whereby the sharpening interval of the blades is long. The cutting angles of adjacent
blades are in opposite directions, whereby the opposite cutting angles of the blades
eliminate the end force of the rotor, i.e., so-calledly the cutting angles cancel forces
caused by each other. The blades are positioned to different sectors seen from the
rotor end, whereby the blades balance the rotor thus preventing the rotor from

. vibrating during rotation. The elimination of the rotor vibration and end forces

substantially increases the durability of rotor bearings.

It is evident that, by means of the invented chipping-machine rotor, great cost
savings are acquired in chipping wood.

The invention will now be described in detail with reference to the accompanying
figures.

Fig. 1 shows an inclined top view of a chipping-machine rotor according to the
invention.

Fig. 2 shows a perpendicular view from the body end of the chipping-machine rotor
according to Fig. 1, without blades, cut in the direction A—A.

Fig. 3 shows a perpendicular view from the body end of another structural solution
according to the invention, in which the shape of the bottom of a chip passage of the

‘chipping-machine rotor according to Fig. 1 is curved, without blades, cut in the

direction A—A.

Fig. 4 shows a perpendicular front view of the chipping-machine rotor according to
Figs. 1-3.

Fig. 5 shows the chipping-machine rotor according to Figs. 1-4, without blades, cut
at the centre.

Fig. 6 shows a perpendicular end view of the chipping-machine rotor according to
Figs. 1-5.
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Fig. 7 shows an inclined top view of a fastening body of the chipping-machine rotor
according to Figs. 1, 2, 4 and 5, the rotation direction being counter-clockwise.

Fig. 8 shows a perpendicular side view of the fastening body of Fig. 7, the rotation
direction being clockwise.

Fig. 9 shows a perpendicular front view of the fastening body of Figs. 7 and 8 i.e.
from the wood feeding direction.

Fig. 10 shows a perpendicular side view of the fastening body of Figs. 7-9, the
rotation direction being counter-clockwise.

The parts in the figures are designated as follows: A body 1. A fastening body 2,
which includes an outer edge 2a, a side surface 2b, a chip groove 2¢ and a cleat 2d.
The side surface 2b includes an outer side surface 2ba. A stopper 3, which includes
an outer surface 3a. A blade 4, which includes a body 4a, a cutting surface 4b and a
fastening element 4c. The cutting surface 4b includes a cutting angle 4ba. A chip
passage 5, which includes a bottom 5a. A fastening part 6, in which the blade 4 is
screwed fast. A rotation direction is shown with an arrow 7.

The figures show a rotor of a chipping machine which is employed in chipping
wood. The figures do not show the known structure of the chipping machine. The

- chipping-machine rotor is rotatably bearing-mounted to rotate in its housing. The

rotor is rotated by an internal-combustion engine or an electric motor. To the

‘housing is fed in a known way, e.g. with feed rollers, wood being chipped which is

chipped when contacting the rotor rotating in the housing. Wood chips exit the
housing due to the force provided by the rotation motion of the rotor.

The chipping-machine rotor shown in the figures includes one or more bodies 1, to
which is fastened one or more fastening bodies 2, which includes one or more
blades 4. The body 1 is fastened to the rotation axis e.g. with known friction bushes
or wedges.

According to the invention, the figures show that between the blade 4 and the body
1 there is the open chip ‘passage 5 which extends within the fastening bodies 2 for
the depth of the chip groove 2c in the fastening bodies 2. Fig. 2 shows that, seen
from the end of the body 1, the cross-sectional area of the chip passage 5 is 20—40
per cent of the diameter area of the chipping-machine rotor. The width of the chip
passage 5 is the width of the cutting surface 4b of the blade 4 or 0-20 percent wider

- than the cutting surface 4b of the blade 4. The chip passage 5 starts at the front of
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the blade 4 and extends below the blade 4 behind it. According to the best structural
solution shown in Fig. 3, the bottom 5a of the chip passage S is curved, whereby it
operates as an effective wind wing as the chipping-machine rotor rotates, the chips
effectively exit the housing of the chipping-machine rotor, due to which, the exiting

~ wood chips fly for a long distance and, thus, no separate chip conveyor is required.

The strong air blow of the bottom 5a also cools down the chipping-machine rotor,
improving the lifetime of the blades 4. In Fig. 3, the bottom 5a of the chip passage 5
is in the rotation direction 7 forward curved. The bottom S5a of the chip passage 5
can also be straight as shown in Figs. 2, 7, 8 and 10.

Figs. 6, 7 and 9 show that on the side surface 2b of one or more fastening bodies 2
there is one or more chip grooves 2c¢. The chip groove 2c is at the point of the chip

‘passage 5, whereby the chip groove 2¢ widens the chip passage 5. The chip groove

2c is milled or otherwise machined to the fastening body 2, whereby the fastening
body 2 is thinner at the point of the chip groove 2c¢. To the fastening bodies 2 at the
ends of the chipping-machine rotor, the chip grooves 2¢ are only milled on the inner
side surface 2b of the chipping-machine rotor, whereby the outer side surfaces of
the fastening bodies 2 at the ends are straight. In the figures, there are on the outer
side surfaces 2ba of the fastening bodies 2 at the ends of the chipping-machine rotor
the protruding cleats 2d which prevent the wood chips from packing at the ends of
the chipping-machine rotor. The fastening body 2 seen from the end of the body 1 is
a planar part circular of its outer edge. '

The figures show that between the fastening bodies 2 there is the stopper 3 the outer
surface of which is 3-2 mm within the outer edge 2a of the fastening body 2. Fig. 2
particularly shows that the stopper 3 is a ring circular of its outer edge which
includes an opening at the point of the chip passage 5. The diameter of the outer
edge 2a of the fastening body 2 being larger than the stopper 3 decreases friction
between the wood and the chipping-machine rotor, the end of the wood being
chipped collides the outer edge 2a. The cross-sectional area of the outer edge 2a is
small, whereby the friction is also small decreasing the heating of the chipping-
machine rotor. |

Small pieces of wood being chipped stop at the outer surface of the stopper 3,
whereby the quality of wood chips is uniform, because no so-called biting can
occur. :

The cutting angles 4ba of adjacent blades 4 are in different directions, whereby no
end stress is applied to the chipping-machine rotor, because the opposite cutting
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angles 4ba cancel the end-directional force of each other. Advantageously, there is
an even number of blades 4. As shown in Fig. 5, the blades 4 seen from the end of
the chipping-machine rotor are on different sectors, whereby the blades 4 cannot
cause vibration in the chipping-machine rotor when rotating. |

The invented chipping-machine rotor can be manufactured with methods and
machines known in the manufacture of chipping machines, of materials known to be
used in chipping machines.

It is evident to those skilled in the art that the invention is not limited solely to the
alternatives described above, but many modifications are possible within the scope
of the inventive idea defined by the enclosed claims.
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CLAIMS

1. A rotor of a chipping machine, which is used for chipping wood, which chipping-
machine rotor includes one or more bodies (1), to which is fastened one or more
fastening bodies (2), which includes one or more blades (4), characterised in that
between the blade (4) and the body (1) there is an open chip passage (5). '

2. A rotor of a chipping machine according to claim 1, characterised in that the
cross-sectional area of the chip passage (5) is 2040 per cent of the diameter area of
the chipping-machine rotor. '

3. A rotor of a chipping machine according to claim 1, characterised in that the
width of the chip passage (5) is the width of the cutting surface (4b) of the blade (4)
or 0-20 percent wider than the cutting surface (4b) of the blade (4).

4. A rotor of a chipping machine according to claim 1, characterised in that the chip
passage (5) starts at the front of the blade (4) and extends below the blade (4)
behind it.

5. A rotor of a chipping machine according to claim 1, characterised in that a

bottom (5a) of the chip passage (5) is straight or curved.

6. A rotor of a chipping machine according to claim 1, characterised in that on a
side surface (2b) of one or more fastening bodies (2) there is one or more chip
grooves (2¢). |

7. A rotor of a chipping machine according to claim 6, characterised in that the chip
groove (2c¢) is at the point of the chip passage (5), whereby the chip groove (2c¢)
widens the chip passage (5).

8. A rotor of a chipping machine according to any one of claims 1-7, charécterised
in that the fastening body (2) i$ a planar part circular of its outer edge.

9. A rotor of a chipping machine according to claim 1, characterised in that |
between the fastening bodies (2) there is a stopper (3) the outer surface of which is
3-25 mm within the outer edge (2a) of the fastening body (2).

-10. A rotor of a chipping machine according to any one of claims 1-9,

characterised in that the stopper (3) is a ring circular of its outer edge which
includes an opening at the point of the chip passage (5).
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11. A rotor of a chipping machine according to claim 1, characterised in that the
cutting angles (4ba) of adjacent blades are in different directions, whereby no end
stress is applied to the chipping-machine rotor.

12. A rotor of a chipping machine according to claim 1,; characterised in that the
blades (4) seen from the end of the chipping-machine rotor are on different sectors,
whereby the blades (4) do not cause vibration in the chipping-machine rotor when

rotating.
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