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Description

[0001] The present invention relates to a cutter for
wood chipping machine according to the preamble of
claim 1. Such a cutter is known from the document
US3266539A1.

[0002] Wood chippers are used by tree surgeons, con-
tractors and public authorities to clear waste timber and
turn it into a particulate material useful for mulching, com-
post production and possibly, also as a material for mak-
ing wood-based products such as chipboards.

[0003] Chippers typically include a hopper, a feeding
mechanism and the chipper mechanism itself. Atree limb
is inserted into the hopper and fed to the chipping ma-
chine by the feeding mechanism. The chips exit typically
through a chute and can be directed into a truck mounted
container or onto the ground.

[0004] The industry standard machine has a feeding
mechanism, comprising a roller or rollers provided with
teeth to grip the branches, small diameter logs, twigs and
the like, and feed the latter through a throat to meet a fly-
wheel. The fly-wheel is normally arranged perpendicular
to the feeding direction and the wood material meets the
fly-wheel generally at a radial position relative to its cen-
tre. The fly-wheel is massive, because of the requirement
to include a plurality of cutters on one face at a plurality
of equidistant radial locations, typically three, each of
which has a cutting blade with a cutting edge extending
in a substantially radial direction of the fly-wheel. As the
fly-wheel spins, the cutting blades chop the wood mate-
rial into chips, which are then typically pushed through
apertures in the fly-wheel and thrown out of the chute via
air flow generated by vanes/paddles mounted on the
back of the fly-wheel.

[0005] The fly-wheel may rotate at a high speed of the
order of hundreds or thousands RPM, and there is con-
siderable noise from the cutter’'s operation as well as from
the driving source. The blade life can be relatively short
between each re-sharpening operation or replacement,
due to ordinary wear and tear and due to foreign bodies
which tend to be fed through the hopper together with
the wood material (e.g. stones or grit). In traditional chip-
ping machines comprising straight blades, the chipping
machine may run more-or-less continuously for 15 to 30
hours until re-sharpening of the blades is required, and
re-sharpening can be limited to a certain number of times.
[0006] In view of the above, new cutters of different
sizes and shapes have been developed in the past, ex-
hibiting improved service life and reduced cutting noise.
It is, however, a known problem that these cutters are
required to fit exactly onto the fly-wheel, and thus have
to be manufactured with minimal tolerances. According-
ly, conventional cutters can be difficult and costly in pro-
duction. Such blades are shown in EP0903182.

[0007] In view of the above, it is an objective of the
present invention to provide a new cutter, which can be
produced time and cost effectively. Furthermore, it is an
object to provide a cutter that is easy to sharpen even if
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specialist equipment is not available.

[0008] US PatentNo0.3266539 discloses an alternative
approach in which disc shaped blades are rotatably
mounted to the chipper flywheel on a spindle. That blade
arrangement is designed to allow resharpening in situ by
driving the blades in rotation against a sharpener. Such
an arrangement requires a blade rotation drive arrange-
ment which itself is complex and expensive to assemble.
[0009] A solution tothe aforementioned problemis pro-
vided by the cutter of independent claim 1.

[0010] In contrastto conventionally known cutters, the
new cutter is not a one-piece but a modular structure, in
which only the cutting blade is a wear part that is required
to be rotated/re-sharpened/replaced. The cutting blade
merely needs to fit into the clamping mechanism of the
mounting structure, and therefore does not need to fit the
corresponding fly-wheel. Rather, the first and second
clamping members of the mounting structures, which are
not wear parts, are formed to fit the fly-wheel and do not
need to be replaced during normal operation.

[0011] According to another embodiment, the first
clamping member of the mounting structure is adapted
to contact a first surface of the cutting blade, wherein the
second clamping member is adapted to contact a second
surface of the cutting blade, the first surface being ar-
ranged opposite the second surface. As will be discussed
in more detail below, the first and second surfaces can
be top and bottom surfaces of the cutting blade in use.
The first and second clamping members are preferably
used to arrange the cutting blade substantially parallel
to a front surface of the fly-wheel.

[0012] The first clamping member comprises accord-
ing to the invention a central opening adapted to receive
a fastening member. The central opening of the first
clamping member can thus be used to align the cutter
with the corresponding mounting openings of the fly-
wheel. The fastening member will usually extend through
the mounting structure, the cutting blade the fly-wheel
and protrude from the back surface of the fly-wheel, se-
cured to the latter by a nut, for example. To this end, the
central opening of the first clamping member may have
a counter-bore on its first end to receive a corresponding
countersunk screw.

[0013] According to another embodiment, the first
clamping member comprises a stem portion and a frus-
tro-conical portion protruding radially from the stem por-
tion. The stem portion may be adapted as a bearing sur-
face for the cutting blade and the second clamping mem-
ber as will be described in more detail below. The frustro-
conical portion provides for a clamping surface adapted
to engage the aforementioned first or upper surface of
the cutting blade.

[0014] In another embodiment, the second clamping
member comprises a central opening adapted to receive
the stem portion of the first clamping member. Accord-
ingly, the central opening of the second clamping mem-
ber ensures automatic alignment of the first and second
clamping members along a common central axis.
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[0015] In another aspect of the present invention, the
second clamping member comprises a stem portion
adapted to be received in a corresponding cavity of a
wood chipping machine and a potentially frustro-conical
portion protruding radially from the stem portion. Accord-
ing to this embodiment, it is sufficient to adapt the stem
portion of the second clamping member to the corre-
sponding shape of the fly-wheel, while the shape of the
first clamping member and the cutting blade can be con-
structed freely, that is, substantially independent of the
corresponding structures of the fly-wheel. The frustro-
conical portion of the second clamping member provides
a bearing surface for the aforementioned second, lower
surface of the cutting blade. If both the first and second
clamping members comprise radially protruding frustro-
conical or annular portions, then it is preferable to con-
struct all of them in such a way that they extend at a
substantially identical angle relative to the central axis of
the respective clamping member.

[0016] In another embodiment, the cutting blade is
adapted to be received between the frustro-conical por-
tions of the first and second clamping members. As such,
the cutting blade may have a base portion of substantially
constant thickness, which is adapted to be fixed between
the first and second clamping members.

[0017] The cutting blade is substantially disc shaped.
That s the cutting blade may have a substantially circular
cutting edge extending around an annular base portion.
The cutting blade may further comprise a central opening
extending through a central part of the base portion and
adapted to receive the stem portion of the first clamping
member. Disc shaped cutting blades are particularly ef-
ficient and cost effective alternatives to conventional
straight cutting devices, offering reduction in costly down
time and reduced noise levels. The circular cutting edge
of the disc shaped cutting blade may have a fully sharp-
ened circumference, although only about one third of the
cutting edge is normally in use at any one time. When
this edge becomes worn, the clamping member can be
slightly loosened to rotate the cutting blade until a new
part of the cutting edge faces the cutting direction of the
fly-wheel. Accordingly, the circular cutting blade can be
used three times longer than conventional straight
blades, without removing the blade, meaning less down
time and a longer period between sharpenings.

[0018] Alternatively, it is also feasible to construct the
cutting blade in any other suitable shape, such as trian-
gular, rectangular, pentagonal or hexagonal shapes.
[0019] The mounting structure further comprises a fas-
tening member which may be adapted to be received in
a central opening of the first clamping member. The fas-
tening member may be a fastening screw such as a coun-
terbore screw adapted to extend through a central coun-
terbore of the first clamping member. The fastening
screw may either be screwed directly into the fly-wheel
or extend through the fly-wheel and be fastened to the
fly-wheel by means of a fastening nut.

[0020] In another embodiment, the first and second
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clamping members are of a first material, which is differ-
ent from a second material of the cutting blade. In par-
ticular, the first and second clamping members may be
made from steel while the cutting blade is made from
hardened steel. This material choice is based on the fact
that only the cutting blade is subject to increased wear
during normal use, thus it is sufficient to only construct
the cutting blade from the more expensive material, such
as hardened steel. The first and second clamping mem-
bers can be made from any other suitable material that
exhibits sufficient tensile strength to withstand the forces
created upon impact of the cutting blades on the wood
material.

[0021] The present invention further relates to a fly-
wheel for chipping machines, the fly-wheel comprising a
rotor disc and a plurality of cutters as described herein-
before, said cutters being removably attached to the rotor
disc.

[0022] The present invention further relates to a chip-
ping machine comprising said fly-wheel.

[0023] In the following, an exemplary embodiment of
the cutter according to the present invention will be de-
scribed in detail. The figures show:-

FIGURE 1 is an exploded view of a first embodiment
of the cutter according to the present invention;

FIGURE 2 is a cross-section of the cutter according
to the first embodiment of Figure 1 in an assembled
state;

FIGURE 3a is a side view of the first clamping mem-
ber according to firstembodiment shown in Figure 1;

FIGURE 3b is a cross-section of the second clamp-
ing member of the first embodiment shown in Figure
1; and

FIGURE 3c is a side view of the cutting blade of the
first embodiment shown in Figure 1.

[0024] As can be derived from Figures 1 and 2, the
new cutter for wood chipping machines is a multi-part
cutter assembly. The cutter 1 comprises a cutting blade
3. The cutting blade 3 is constructed as a disc shaped
cutting blade and has a substantially circular cutting edge
31 extending circumferentially around an annular base
portion 33. As will be described in more detail below, the
annular blade portion 33 extends at an angle with respect
to its central axis D, which corresponds to angles of the
clamping members. The cutting blade 3 further compris-
es a central opening 35 extending through the central
part of the base portion 33.

[0025] The cutter 1 further comprises a first clamping
member 5. The first clamping member 5, which is better
shown in Figure 3a, comprises a generally annular
shaped stem portion 51 and a frustro-conical portion 53
projecting radially therefrom. The frustro-conical portion
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53 has an inclined side edge, which is constructed as a
contact surface 55 for engaging the base portion 33 of
the cutting blade. A central opening 57 extends through
the first clamping member 5 along the central axis B of
the first clamping member 5. A first end of the central
opening 57, at the frustro-conical portion 53 of the first
clamping member 5 has a countersunk bore 58, as can
be derived from Figure 3a.

[0026] The cutter 1 also comprises a second clamping
member 7. The second clamping member 7 comprises
a stem portion 71 and a generally frustro-conical or bowl
shaped portion 73 protruding radially from the stem por-
tion 71. The bowl shaped portion 73 defines an inclined
contact surface, ata top end surface. The contact surface
75is adapted to engage the base portion 33 of the cutting
blade 3 in close contact. The second clamping member
7 further comprises a central opening 77 extending
through the stem portion 71.

[0027] The cutter assembly further comprises a fas-
tening member 9, which is depicted as a countersunk pin
in Figures 1 and 2. Of course, the fastening member 9
may also be constructed as a fastening screw and is used
to secure the cutter to a fly-wheel of the chopping ma-
chine.

[0028] With reference to Figure 2, it can be seen that
the stem portion 51 of the first clamping member has an
outer diameter fitted to the diameter of the central open-
ings 35 and 77 of the cutting blade 3 and the second
clamping member 7. According to the invention, the cut-
ting blade 3 and the second clamping member 7 are
aligned with the first clamping member 5 by simply slip-
ping them over the outer diameter of stem portion 51.
Once the cutting blade 3 and the second clamping mem-
ber 7 are slipped over stem portion 51, the body portion
33 of cutting blade 3 is clamped between the first clamp-
ing member 5 and the second clamping member 7. In
more detail, the first contact surface 55 of the first clamp-
ing member 5, engages a first, upper contact surface 37
of the body portion 33, while the contact surface 75 of
the second clamping member 7 engages a second, lower
contact surface 38 of the body portion 33. To facilitate
easy alignment of the contacting surfaces 55, 75, 37, 38,
the body portion 33 has a constant thickness. As such,
the first contact surface 37 and the second contact sur-
face 38 are inclined atidentical angles, which correspond
to angles of inclination of the contact surfaces 55 and 75
of the first and second clamping members 5, 7 respec-
tively.

[0029] The angles of inclination, alpha, beta, gamma
of the contact surfaces 55, 75, 37 and 38 can be derived
from Figures 3a to 3c. All of the contact surfaces 55, 75,
37, 38 have the same inclination and extend at an o,
or y of 10 to 30, more preferably 20 to 25 degrees with
respect to a horizontal axis shown in Figures 3a to 3c. In
other words, the contact surfaces 55, 75, 37, 38 are all
inclined at the same angle of 60 to 80 degrees, more
preferably 65 to 70 degrees with respect to the central
axis B, C or D respectively.
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[0030] The circular cutting edge 31 of the cutting blade
3 preferably extends at an angle 5 of 40 to 50 degrees
with respect to the horizontal axis in Figure 3c, and thus
also with respect to the central axis D of the cutting blade
3.

[0031] The cutting blade 3, the first clamping member
5 and the second clamping member 7 are produced from
steel, preferably steel alloys. Whilst the first and second
clamping members 5 and 7 may be produced from any
conventional steel, comprising significant tensile
strength and impact resistance, such as EN19T, itis pre-
ferred to produce the cutting blade 3 from hardened steel,
such as 27NNCRB5-2. This is because only the cutting
edge 31 comes into contact with the wood material during
normal use. The new, thinner cutting blade 3 can be re-
sharpened easily, even without specialist sharpening
tools. To this end, the cutting blade 3 can be dismounted
from the first and second clamping members 5 and 7 and
sharpened with any conventional sharpener. If the entire
edge 31 of the cutting blade 3 is worn off and re-sharp-
ening is no longer a possibility, the cutting blade 3 can
be replaced, while the mounting structure, consisting of
the first and second clamping members 5 and 7, remains
intact and does not need changing. The tolerances re-
quired for the cutting blade to fit into the mounting struc-
ture are significantly easier to manufacture than toleranc-
es required by the stem portion 71 of the second clamping
member, which need to fit exactly into corresponding cav-
ities of the fly-wheel (not shown). Accordingly, the new
multi-part cutter 1 is significantly more cost effective in
production and thus can reduce costs by up to 60%.

Claims

1. A cutter (1) for wood chipping machines, the cutter
(1) comprising:

* a substantially disc-shaped cutting blade (3)
comprising at least one cutting edge (31) and
defining a central opening therethrough

» a mounting structure adapted to removably at-
tach the substantially disc-shaped cutting blade
(3) to a wood chipping machine, the mounting
structure comprising first (5) and second (7)
clamping members adapted to clamp the cutting
blade (3) therebetween, each clamping member
(5, 7) defining a respective central opening
therethrough wherein the central openingsinthe
clamping members (5, 7) and the blade (3) are
arranged such that when the blade (3) is
clamped between the clamping members (5, 7),
the central openings are aligned; and

« a fastening member (9) which extends through
the central openings and is configured to secure
the clamping members (5, 7) and blade (3) to
the wood chipping machine and thereby facili-
tate clamping of the blade (3) between the
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clamping members (5, 7).

The cutter (1) of claim 1, wherein the first clamping
member (5) comprises a stem portion (51) and a
frusto-conical portion (53) protruding radially from
the stem portion (51).

The cutter (1) of claim 2, wherein the opening in the
second clamping member (7) comprises a central
opening (77) adapted toreceive the stem portion (51)
of the first clamping member (5).

The cutter (1) of claim 2 or 3, wherein the opening
(77) in the substantially disc shaped cutting blade
(3) comprises a central opening (35) adapted to re-
ceive the stem portion (51) of the first clamping mem-
ber (5).

The cutter (1) of any of claims 1 to 4, wherein the
second clamping member (7) comprises a stem por-
tion (71) adapted to be received in a corresponding
cavity of the wood chipping machine and a substan-
tially frusto-conical portion (73) protruding radially
from the stem portion (71).

The cutter (1) of claim 2 in combination with claim 5,
wherein the substantially disc shaped cutting blade
(3) is adapted to be received between the frusto-
conical portions (53, 73) of the first (5) and second
(7) clamping members.

The cutter (1) of claim 6, wherein the substantially
disc shaped cutting blade (3) comprises a circular
cutting edge.

The cutter (1) of any of claims 1 to 7, wherein the
first (5) and second (7) clamping members are of a
first material, which is different from a second mate-
rial of the substantially disc shaped cutting blade (3).

The cutter (1) of claim 8, wherein the first (5) and
second (7) clamping members are made from steel.

The cutter (1) of claim 8 or 9, wherein the substan-
tially disc-shaped cutting blade is made from hard-
ened steel.

A flywheel for wood chipping machines, the flywheel
comprising a rotor disc and a plurality of cutters ac-
cording to any of claims 1 to 10, the cutters being
removably attached to the rotor disc.

A wood chipping machine comprising the flywheel
of claim 11.
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Patentanspriiche

Schneidwerkzeug (1) fiir Holzzerspanungsmaschi-
nen, das Schneidwerkzeug (1) umfassend:

+ eine im wesentlichen scheibenférmige
Schneidklinge (3), die zumindest eine Schneid-
kante (31) aufweist und eine zentrale Offnung
durch sich hindurch definiert

« eine Halterungsstruktur, die dazu ausgebildet
ist, die im wesentlichen scheibenférmige
Schneidklinge (3) lI6sbar an einer Holzzerspa-
nungsmaschine zu befestigen, wobei die Halte-
rungsstruktur ein erstes (5) und ein zweites (7)
Klemmelement umfasst, die ausgebildet sind,
die Schneidklinge (3) zwischen sich einzuklem-
men, wobei jedes Klemmelement (5, 7) eine je-
weilige zentrale Offnung durch sich hindurch de-
finiert, wobei die zentralen Offnungen in den
Klemmelementen (5, 7) und der Klinge (3) so
angeordnet sind, dass, wenn die Klinge (3) zwi-
schen den Klemmelementen (5, 7) eingeklemmt
ist, die zentralen Offnungen zueinander ausge-
richtet sind; und

« ein Befestigungselement (9), das sich durch
die zentralen Offnungen erstreckt und konfigu-
riertist, die Klemmelemente (5, 7) und die Klinge
(3) an der Holzzerspanungsmaschine zu si-
chern und damit das Klemmen der Klinge (3)
zwischen den Klemmelementen (5, 7) zu er-
leichtern.

Schneidwerkzeug (1) nach Anspruch 1, wobei das
erste Klemmelement (5) einen Schaftabschnitt (51)
und einen kegelstumpfférmigen Abschnitt (53) auf-
weist, der radial von dem Schaftabschnitt (51) vor-
steht.

Schneidwerkzeug (1) nach Anspruch 2, wobei die
Offnung in dem zweiten Klemmelement (7) eine zen-
trale Offnung (77) umfasst, die zur Aufnahme des
Schaftabschnitts (51) des ersten Klemmelements
(5) ausgebildet ist.

Schneidwerkzeug (1) nach Anspruch 2 oder 3, wobei
die Offnung (77) in der im wesentlichen scheiben-
férmigen Schneidklinge (3) eine zentrale Offnung
(35) aufweist, die ausgebildet ist, den Schaftab-
schnitt (51) des ersten Klemmelements (5) aufzu-
nehmen.

Schneidwerkzeug (1) nach einem der Anspriiche 1
bis 4, wobei das zweite Klemmelement (7) einen
Schaftabschnitt (71), der ausgebildetist, in einerent-
sprechenden Ausnehmung der Holzzerspanungs-
maschine aufgenommen zu werden, und einen im
wesentlichen kegelstumpfformigen Abschnitt (73)
umfasst, derradial von dem Schaftabschnitt (71) vor-



10.

1.

12.

9 EP 3 292 967 B1 10

steht.

Schneidwerkzeug (1) nach Anspruch 2 in Kombina-
tion mit Anspruch 5, wobei die im wesentlichen
scheibenférmige Schneidklinge (3) ausgebildet ist,
zwischen den kegelstumpfférmigen Abschnitten
(53, 73) des ersten (5) und zweiten (7) Klemmele-
ments aufgenommen zu werden.

Schneidwerkzeug (1) nach Anspruch 6, wobei die
im wesentlichen scheibenférmige Schneidklinge (3)
eine kreisformige Schneidkante umfasst.

Schneidwerkzeug (1) nach einem der Anspriiche 1
bis 7, wobei das erste (5) und zweite (7) Klemmele-
ment aus einem ersten Material sind, welches sich
von einem zweiten Material der im wesentlichen
scheibenférmigen Schneidklinge (3) unterscheidet.

Schneidwerkzeug (1) nach Anspruch 8, wobei das
erste (5)und das zweite (7) Klemmelement aus Stahl
gefertigt sind.

Schneidwerkzeug (1) nach Anspruch 8 oder 9, wobei
die im wesentlichen scheibenférmige Schneidklinge
aus gehartetem Stahl gefertigt ist.

Schwungrad fir Holzzerspanungsmaschinen, das
Schwungrad umfassend eine Rotorscheibe und eine
Vielzahl von Schneidwerkzeugen nach einem der
Anspriiche 1 bis 10, wobei die Schneidwerkzeuge
I6sbar an der Rotorscheibe befestigt sind.

Holzzerspanungsmaschine umfassend das
Schwungrad nach Anspruch 11.

Revendications

1.

Couteau (1) de machine a fabriquer des copeaux, le
couteau (1) comprenant :

- une lame de coupe (3) pratiquement en forme
de disque ayant au moins une aréte de coupe
(31) et traversée par un orifice central,

- une structure de montage pour étre fixée de
maniére amovible a la lame de coupe (3) prati-
quement en forme de disque dans une machine
a fabriquer des copeaux,

la structure de montage ayant un premier élé-
ment de serrage (5) et un second élément de
serrage (7) pour serrer entre eux lalame de cou-
pe (3), chaque élément de serrage (5, 7) étant
traversé par un orifice central respectif, les ori-
fices centraux de éléments de serrage (5, 7) et
la lame (3) étant disposés de fagon que lorsque
lalame (3) est serrée entre les éléments de ser-
rage (5, 7), les orifices centraux sont alignés, et
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- un élémentde fixation (9) traversant les orifices
centraux est configuré pour fixer les éléments
de serrage (5, 7) et la lame (3) a une machine
a fabriquer des copeaux et faciliter ainsi le ser-
rage delalame (3) entre les éléments de serrage
(5,7).

Couteau (1) selon la revendication,

dans lequel

le premier élément de serrage (5) comporte une par-
tie de tige (51) et une partie tronconique (53) radia-
lement en saillie par rapport a la partie de tige (51).

Couteau (1) selon la revendication 2,

selon lequel

I'orifice dans le second élément de serrage (7) est
un orifice central (77) recevant la partie de tige (51)
du premier élément de serrage (5).

Couteau (1) selon la revendication 2 ou 3,

dans lequel

I'orifice (77) de la lame de coupe (3) pratiquement
en forme de disque comporte un orifice central (35)
pour recevoir la partie de tige (51) du premier élé-
ment de serrage (5).

Couteau (1) selon I'une des revendications 1 a 4,
dans lequel

le second élément de serrage (7) a une partie de
tige (71) qui peut étre recue dans une cavité corres-
pondante de la machine a fabriquer des copeaux de
bois et une partie (73) pratiquement tronconique, ra-
dialement en saillie de la partie de tige (71).

Couteau (1) selon larevendication 2 en combinaison
avec la revendication 5,

dans lequel

la lame de coupe (3) pratiquement en forme de dis-
que est destinée a étre regue entre les parties tron-
coniques (53, 73) du premier élément de serrage (5)
et du second élément de serrage (7).

Couteau (1) selon la revendication 6,

dans lequel

la lame de coupe (3) pratiquement en forme de dis-
que a un bord de coupe circulaire.

Couteau (1) selon I'une des revendications 1 a 7,
dans lequel

le premier élément de serrage (5) et le second élé-
ment de serrage (7) sont réalisés en une premiére
matiére différente d’'une seconde matiére de la lame
de coupe (3) pratiquement en forme de disque.

Couteau (1) selon la revendication 8,

dans lequel

le premier et le second élément de serrage (5, 7)
sont en acier.
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Couteau (1) selon la revendication 8 ou 9,

dans lequel

la lame de coupe pratiquement en forme de disque
est réalisé en acier trempé.

Roue flottante de machine a fabriquer des copeaux,
cette roue flottante comprenant un disque de rotor
et un ensemble de couteaux selon I'une quelconque
des revendications 1 a 10, les couteaux étant fixés
de maniere amovible au disque de rotor.

Machine pour fabriquer des copeaux comportant la
roue flottante selon la revendication 11.
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