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DESCRIPTION

Technical field

[0001] The present application relates to the field of cutter systems for profile milling, and in
particular to a cutter system according to the preamble of claim 1.

[0002] Such a cutter system is known from EP 0 103 480 A2.

Background of the invention

[0003] Profile milling is well known in the art. Cutter systems for profile milling are available in
many forms depending on for example the application, the milling technique to be used and
the material to be profiled. A cutter system comprises, in general, a cutter head provided with
one or more cutting edges in some form.

[0004] The present application will relate to a type of cutter head which is provided with one or
more exchangeable insert knives. Each insert knife may be provided in a circumferential slot of
the cutter head. An insert knife typically comprises a cutting edge which protrudes from the
cutter head when the insert knife is mounted thereto.

[0005] When a work piece is fed through the milling machine, the rotating cutter head forms a
profile with a design that is defined by the form of the insert knife with its cutting edge. The
profile could for example be a rounded profile along an edge portion of a wood board.

[0006] The work piece material can be for example metal, wood or plastics. The insert knives
can be fixed to the cutter head in different ways. One way is to attach the insert knife by means
of a screw or the like which is arranged through the insert knife and into the cutter head
material. Another way is to wedge the insert knife in a slot of the cutter head by means of a
wedge element. The insert knife may in the latter case be arranged along a side wall of the slot
and the wedge element may be arranged between the insert knife and an opposite side wall of
the slot.

[0007] When using a wedge element for fixing the insert knife to the cutter head problems with
position stability of the insert knife during use of the cutter head for profile milling may occur.
Hence, there is a need for an improved insert knife and an improved cutter system comprising
a cutter head and an insert knife.

[0008] WO2005/080037 A1 discloses a slot milling cutter comprising a slot, provided with
opposed first serrations, and a cutting insert, provided with second serrations which are
arranged on the main surfaces of the cutting insert, wherein a stabilization of the cutting insert
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is effected in the radial direction of the slot milling cutter by co-operation between the first and
second serrations.

Summary of the invention

[0009] An object of the present invention is to provide an improved insert knife for a cutter
head and an improved cutter system comprising a cutter head and the improved insert knife. A
particular object of the invention is to provide an insert knife with improved position stability
when inserted into a cutter head and to provide a cutter system comprising a cutter head and
an insert knife wherein the position stability of the insert knife is improved.

[0010] The invention provides a cutter system for profile milling according to claim 1.

[0011] The cutter system comprises a cylindrical cutter head provided with a slot transverse its
circumference, the slot having opposite side wall surfaces, and an insert knife arranged in the
slot and extending in an outward direction as seen in a cross-section of the cutter head. The
insert knife comprising a first surface abutting a first of the opposite side wall surfaces of the
slot, the first surface having a ridged first portion comprising a plurality of ridges and a flat
second portion, and a cutting edge which protrudes past the first of the opposite side wall
surfaces of the slot as seen in the outward direction. The insert knife is oriented with the flat
second portion farther out than the ridged first portion. The insert knife is oriented such that the
ridges of the ridged first portion are received in complementary grooves in the first of the
opposite side wall surfaces of the slot.

[0012] The invention is based on the realization that a combination of the ridged portion and
the flat portion provides improved position stability for the insert knife. The improved position
stability resides in that the ridged portion provides stability in view of the outward direction of
the cutter head and that the flat portion provides stability in view of the rotational direction of
the cutter head. In other words, the ridges of the ridge portion bears strains on the insert knife
in the outward direction and the flat portion bears strains on the insert knife in the rotational
direction. This combination improves the position stability in relation to an insert knife having
only one of these types of portions as contact surface against the support surface of the cutter
head.

[0013] The ridged portion may also permit a successively adjustment of the insert knife in the
outward direction of the cutter head.

[0014] The use of a ridged portion on the insert knife requires that the cutter head, which with
the insert knife is to be used, is provided with complementary grooves for receiving the ridges.
The grooves are typically formed by use of a template based on the particular type of insert
knife. Due to for example wear or lack of precision when forming the grooves, the insert knife
may fit in a non-optimal manner by that small spaces are formed between the grooved portion
of the support surface and the ridged portion of the insert knife. These small spaces do not
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affect the position stability in the outward direction as much as the position stability in the
rotational direction which can be notably reduced, leading to a rugged surface finish in the
work piece. According to the invention, the cutter system and the insert knife therein can stand
a higher degree of misfit between the ridged first portion and the grooved portion in the
support surface thanks to the flat portion which maintains the stability in view of the rotational
direction. Thus, the grooved portion does not need to be maintained with respect to its
precision to such a high degree and insert knives can be moved between different grooved
portions, within the same or between different cutter heads, with less impact on the position
stability of the insert knife.

[0015] By outward direction in view of the center axis of the cutter head is meant a direction
transverse the periphery of the cylindrical cutter head. In other words, the outward direction is
any direction which is not tangential to the cylindrical cutter head. In one embodiment, the
outward direction is a radial direction of the cutter head.

[0016] The cutter system may comprise a wedge element arranged between the second of the
opposite side wall surfaces of the slot and a second surface of the insert knife opposite to the
first surface of the insert knife. The insert knife is thereby wedged in the slot.

[0017] In one embodiment, the ridged first portion has 2-7 ridges. It has been realized that a
number of ridges in this interval provides increased position stability in view of the outward
direction while not affecting the position stability in the rotational direction to a high degree if
there is a misfit between the ridged portion and the grooves in the support surface. Thus, a
good balance between stability in the outward direction and high level of fail safety is provided.

[0018] In one embodiment, the plurality of ridges have a height of not more than 4 mm, the
height being measured from the bottom of a valley in between two ridges to the top of a ridge.
It has been realized that ridges with a height in this interval provides a good stability in the
outward direction. A height above 4 mm is not preferred since the mounting precision in the
axial direction will be less accurate for heights above 4 mm.

[0019] In one embodiment the plurality of ridges protrude from the first surface of the insert
knife in a direction normal to said first surface. Manufacturing of the insert knife and of the
cutter head, in particular with respect to providing the grooves in the support surface, may thus
be facilitated.

[0020] In one embodiment, the plurality of ridges extends along the first surface of the insert
knife in a direction perpendicular to the outward direction of the insert knife. Forces in the
outward direction may thereby be counteracted in an optimal manner.

[0021] The cutter system is preferably arranged for profile milling in wood materials.

[0022] In an embodiment an insert knife for the cylindrical cutter head is provided. The insert
knife comprises a first surface arranged to abut a support surface of the cutter head, the first
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surface having a ridged first portion, comprising a plurality of ridges, and a flat second portion
and a cutting edge. The insert knife is arranged to extend in an outward direction as seenin a
cross-section of the cutter head with the flat second portion farther out than the ridged first
portion, and with the cutting edge protruding past the support surface as seen in the outward
direction. The insert knife is arranged to be oriented such that the ridges of the ridged first
portion are received in complementary grooves in the support surface of the cutter head.

[0023] The support surface of the cutter head is formed by a side wall in a slot of said cutter
head.

[0024] It is noted that the invention relates to all possible combinations of features recited in
the claims, within the scope of the invention as defined by the claims.

Brief description of the drawings

[0025] This and other aspects of the present invention will now be described in more detail,
with reference to the enclosed drawings showing embodiments of the invention.

Figure 1 is a partly exploded view of a cutter head with insert knives according to an
embodiment.

Figure 2 is a view from the side of one of the insert knives in Figure 1.

Figure 3 is an enlarged view of a part of the insert knife in Figure 2.

Figure 4 is a view towards a first surface of the insert knife in Figure 1.

Figures 5 and 6 are view from the side of different embodiments of a cutter head.
Figure 7 illustrates yet another embodiment of a cutter head.

Figure 8 is a view towards a first surface of one of the insert knives in Figure 7.

Detailed description of preferred embodiments

[0026] The present invention will now be described more fully hereinafter with reference to the
accompanying drawings, in which currently preferred embodiments of the invention are shown.
This invention may, however, be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein. Rather, these embodiments are
provided for thoroughness and completeness, and for fully conveying the scope of the
invention to the skilled person.
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[0027] The invention will be disclosed with reference to a profile cutter system. The invention is
however applicable to other types of cutter systems as well where insert knives are utilized.

[0028] To start with, the general construction of a cutter system 1 for profile milling according
to one embodiment will be disclosed with reference to Figures 1-3.

[0029] The cutter system 1 is illustrated in Figure 1. The cutter system 1 comprises a
cylindrical cutter head 10 provided with a plurality of slots 11. The slots 11 extend in a direction
transverse to the periphery of the cutter head 10. In this embodiment, the slots 11 extend in a
direction normal to the periphery of the cutter head 10. Each slot 11 is defined by opposite side
wall surfaces 12, 13. The cutter head 10 is provided with a through hole 14 along its center
axis. The cutter head 10 can by means of the through hole 14 be arranged on a shaft in a
cutter machine.

[0030] An insert knife 20 is provided in each of the slots 11. When describing the construction
of each insert knife 20, reference will be given to a single insert knife 20. The construction
applies to each insert knife 20 in the cutter system 1.

[0031] The insert knife 20 is wedged in the slot 11 by means of a wedge element 30. The
insert knife 20 has a flat shape with a first surface 26 and an opposite second surface 27.

[0032] The insert knife 20 is arranged in an outward direction as seen in a cross-section of the
cylindrical cutter head 10. The insert knife 20 thus extends in the outward direction. The
orientation direction of the insert knife 20 is defined as the direction in which the insert knife 20
extends which is the same as the outward direction when the insert knife 20 is mounted on the
cutter head 10.

[0033] The insert knife 20 is arranged with its first surface 26 abutting the first of the opposite
side wall surfaces 12 of the slot 11. The first of the opposite side wall surfaces 12 forms a
support surface for the insert knife 20. The wedge element 30 is arranged between the second
surface 27 of the insert knife 20 and the second of the opposite side wall surfaces 13 of the
slot 11. The wedge element 30 is fixed to the cutter head 10 by means of screws 31 which are
inserted through the wedge element 30 and into the cutter head 10 in an inward direction as
seen in a cross-section of the cylindrical cutter head 10.

[0034] The insert knife 20 comprises a cutting edge 23 which in this embodiment is divided into
two cutting edge portions. The insert knife 20 is arranged such that the cutting edge 23
protrudes past the first of the opposite side wall surfaces 12 of the slot 11 as seen in the
outward direction.

[0035] The insert knife 20 is seen from the side in Figure 2. The profiles of the first surface 26
and the opposite second surface 27 are illustrated. The second surface 27 is flat. The first
surface 26 comprises a ridged portion 21 and a flat portion 22. The ridged portion 21 and the
flat portion 22 are arranged adjacent each other. The ridged portion 21 is arranged beyond the
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flat portion 27 in view of the cutting edge 23.

[0036] An enlargement of the indicated area in Figure 2 is illustrated in Figure 3. The ridged
portion 21 comprises a plurality of ridges 24. Returning to Figure 1, it can be seen that the
insert knife 20 is oriented such that the flat portion 22 is arranged farther away than the ridged
portion 21.

[0037] The cutter head 10 is provided with a grooved portion 15. The grooved portion 15
comprises grooves which are formed complementary to the ridges 24. Thus, the ridges 24 can
be received by the grooves. The grooved portion 15 forms part of the first of the opposite side
wall surfaces 12 of the slot 11.

[0038] The first surface 26 of the insert knife 20 abuts the first of the opposite side wall
surfaces 12 of the slot 11 by that at least some of the plurality of ridges 24 is received in the
complementary grooves of the grooved portion 15 and by that the flat second portion 22 abuts
a flat portion of the first of the opposite side wall surfaces 12.

[0039] The invention is based on the realization that the combination of the ridged first portion
21 and the flat second portion 22 provides improved position stability for insert knife 20. The
improved position stability resides in that the plurality of ridges 24, when received in the
grooves of the grooved portion 15, provides position stability in the outward direction of the
cutter head 10; and that the flat second portion 22 provides position stability in view of the
rotational direction of the cutter head 10. In other words, the ridges 24 of the ridged first
portion 21 bears strains on the insert knife 20 in the outward direction and the flat second
portion 22 bears strains on the insert knife 20 in the rotational direction. The combination
improves the overall position stability in relation to an insert knife having only one of these
types of portions as contact surface against a support surface of a cutter head.

[0040] Due to for example wear or lack of precision when forming the grooves of the grooved
portion 15, the insert knife 20 may fit in a non-optimal manner in that small spaces are formed
between the grooved portion 15 and the ridged portion 21. These small spaces do not affect
the position stability in the outward direction as much as the position stability in the rotational
direction which can be notably reduced, leading to a rugged surface finish in the work piece.
According to the invention, the cutter system 1 and the insert knife 20 therein can stand a
higher degree of misfit between the ridged first portion 21 and the grooved portion 15 thanks to
the flat portion 22 which maintains the position stability in view of the rotational direction. Thus,
the grooved portion 15 does not need to be maintained with respect to its precision to such a
high degree and the insert knife 20 can be moved between different grooved portions, within
the same or between different cutter heads, with less impact on the position stability of the
insert knife 20.

[0041] The ridged first portion 21 may also permit a successively adjustment of the insert knife
20 in the outward direction of the cutter head 10. One way to enable such an adjustment is to
locate the grooves in the grooved portion 15 slightly above a bottom surface of the slot 11.
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When the insert knife 20 is oriented such that the ridged portion 21 is aligned with the grooved
portion 15, a space 16 is formed, as seen in the outward direction, between the insert knife 20
and the bottom surface of the slot 11. The insert knife 20 can thereby be adjusted inwards in
order to set how much the cutting edge 23 should protrude past the first of the opposite side
wall surfaces 12. Alternatively, the insert knife 20 may be set in the lowermost position when
mounted for the first time, and successively be adjusted outwards over time when the cutting
edge 23 is gradually worn down.

[0042] Going more into detail, the construction of the insert knife 20 of this embodiment will
now be disclosed with reference to Figure 3.

[0043] The number of ridges 24 is five in this embodiment. The number of ridges is defined as
the number of peaks in the ridged portion 21, when the insert knife 20 is seen from the side as
in Figure 3. The ridged portion 21 comprises peaks and valleys.

[0044] It has been realized a number of ridges 24 in the interval of 2-7 is advantageous in view
of the insert knife's 20 position stability when mounted on the cutter head 10. A number in this
interval may provide particularly satisfactory position stability in the outward direction while not
affecting the position stability in the rotational direction to a high degree even if a misfit exists
between the ridged portion 21 and the grooves in the support surface. Thus, a good balance
between position stability in the outward direction and high level of fail safety is provided.

[0045] Each ridge 24 protrudes from the insert knife 20 when viewed from the side. Each ridge
24 also extends along the first surface 26 of the insert knife 20. The ridged portion 21 thus
forms a rippled surface portion.

[0046] In the illustrated embodiment, each ridge 24 protrudes from the first surface 26 of the
insert knife 20 in a direction normal to the first surface 26. Moreover, each ridge extends along
the first surface 26 of the insert knife 20 in a direction perpendicular to the outward direction. In
other words, the ridges 24 extend along the viewing direction of Figure 3. The ridges 24 extend
in parallel.

[0047] The ridges 24 are having a height D, the height D being measured from the bottom of a
valley in between two ridges to the top of a ridge. The height D is preferably not more than 4
mm. It has been realized that ridges with a height of maximum 4 mm provides a good stability
in the outward direction. A height above 4 mm is not preferred since the mounting precision in
the axial direction will be less accurate for heights above 4 mm.

[0048] Each ridge 24 has a width C, defined by the distance between the centers of two
adjacent valleys, of 1.5 to 2 mm.

[0049] The insert knife 20 has a thickness A of 3 - 4 mm as measured at the flat portion 27.
However, it is to be noticed that other insert knife thicknesses are also possible to use.



DK/EP 2985100 T3

[0050] Figure 4 is a view towards the first surface 26 of the insert knife 20. The ridges of the
ridged first portion 21 extend along the whole width E, which is 60 mm in this embodiment.
However, it is to be noticed that the insert knife may have another width. The width of the insert
knife depends on the geometry of the cutter head.

[0051] The cutting edge 23 is provided with a slit 25. The slit 25 extends into the flat portion 22
of the insert knife 20. The cutting edge 23 and the design of the slit 25 define the profile which
is formed in the work piece. In this embodiment, the insert knife 20 may provide an elongated
projection, defined by the slit 25, along e.g. an edge of a wood board.

[0052] Figure 5 illustrate another embodiment of a cutter system 2. The cutter system 2
comprises a cylindrical cutter head 50 provided with circumferential slots 51, i.e. slots 51
extending transverse the circumference of the cylindrical cutter head 50. With similar
construction as disclosed in connection to Figure 1, insert knives 52 are inserted into the slots
51. Each insert knife 52 is wedged by means of a wedge element 53.

[0053] Each insert knife 52 is arranged in an outward direction as seen in a cross-section of
the cylindrical cutter head 50. By outward direction as seen in a cross-section of the cylindrical
cutter head 10 is meant a direction transverse the periphery of the cylindrical cutter head 10. In
other words, the outward direction is a non-tangential direction of the cylindrical cutter head 10.
Figure 5 illustrates three examples of outward directions 54a, 54b, 54c wherein an insert knife
52 is arranged to extend in each of these direction.

[0054] Figure 6 illustrates yet another embodiment of a cutter system 3. The cutter system 3
comprises a cutter head 60 with insert knives 62 which are wedged into slots 61 by means of
wedge elements 63. This construction is similar to the construction disclosed in connection to
Figure 1.

[0055] The insert knives 62 are arranged to extend in a specific outward direction being the
radial direction of the cutter head 60. Three examples of the specific outward direction being
the radial direction 64a, 64b, 64c are illustrated.

[0056] Another embodiment of a cutter system 7 will now be disclosed with reference to
Figures 7 and 8. A cutter system 7 is illustrated in Figure 7. The cutter system 7 comprises a
cutter head 70 provided with insert knives 72 which are wedged into slots 71 by means of
wedge elements 73. This construction is similar to the construction disclosed in connection to
Figure 1.

[0057] One of the insert knives 72 are illustrated as seen towards its first surface in Figure 8.
The first surface is the one which is arranged to abut a support surface of the cutter head 70.
One of two opposite side walls of each slot 71 forms a support surface for the insert knife 72
arranged in the slot, in similar to previously disclosed embodiments.

[0058] The insert knife 72 is provided with a recess 79 being open towards a side of the insert
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knife 72. The recess 79 may be formed, as in this embodiment, by cutting out the corner of the
originally rectangular shaped insert knife 72, as seen towards its first surface. The recess 79 is
provided in the ridged portion 76 of the insert knife 72.

[0059] When the insert knife 72 is arranged in the cutter head 70, a screw 75 is inserted into
the cutter head 70 at the recess 79 of each insert knife 72. The screw 75 is inserted essentially
parallel to the axial direction of the cylindrical cutter head 70. The screw 75 is arranged at a
position such that a part of the screw 75, formed by a part of the screw head in the illustrated
embodiment, is received in the recess 79 of the insert knife 72.The insert knife 72 is thereby
prevented from moving sideways in a direction parallel to the axial direction of the cylindrical
cutter head 70.

[0060] The insert knife 72 may be provided with a further recess (not illustrated) at the
opposite corner in the ridged portion 76 as seen towards the first surface of the insert knife 72.
Similar to the arrangement of the screw 75 from one base side of the cylindrical cutter head
70, a further screw may be arranged from the other base side. The insert knife 72 is thereby
prevented from moving sideways in both directions parallel to the axial direction of the
cylindrical cutter head 70.

[0061] The illustrated embodiments show a ridged portion with ridges that are raised above
the level of the flat surface. In alternative embodiments, the ridged portion can lowered into
and below the level of the flat surface.

[0062] It is understood that these embodiments may be combined or altered within the scope
of the claims.
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PATENTIKRAYV

1. Skeeresystem til profilfraesning, hvor skeeresystemet omfatter:

et cylindrisk skaerehoved (10, 50, 60, 70) tilvejebragt med en spraekke (11, 51, 61,
71) pa tvaers af dens omkreds, hvor spraekken (11, 51, 61, 71) har modsatte sidevaegsfla-
der (12, 13), og en indsatskniv (20, 52, 62, 72) arrangeret i spraekken (11, 51, 61, 71) og
straekker sig i en udadgdende retning (54a, 54b, 54c, 64a, 64b, 64c) nar set i et tvaersnit
af skaerehovedet (10, 50, 60, 70), hvor indsatskniven (20, 52, 62, 72) omfatter en skeere-
kant (23), som rager frem forbi en fgrste af de modsatte sidevaegsflader (12) af spreekken
nar set i den udadgdende retning (54a, 54b, 54c, 64a, 64b, 64c),

hvor indsatskniven (20, 52, 62, 72) yderligere omfatter en forste flade (26), der
stader op til den fagrste af de modsatte sidevaegsflader (12) af spraekken (11, 51, 61, 71),

kendetegnet ved, at den fgrste flade (26) har en rillet fgrste del (21), som
omfatter en flerhed af riller (24), og en flad anden del (22),

at indsatskniven (20, 52, 62, 72) er orienteret med den flade anden del (22) leen-
gere ude end den rillede fgrste del (21), og

at den forste flade (26) af indsatskniven (20) stgder op til den fgrste af de modsat-
te sideveegsflader (12) af spraekken (11, 51, 61, 71) ved at i det mindste nogen af flerhe-
den af riller (24) er modtaget i tilsvarende furer i den fgrste af de modsatte sidevaagsflader
(12), og ved at den flade anden del (22) steder op til en flad del af den fgrste af de mod-
satte sideveegsflader (12).

2. Skearesystem ifglge krav 1, som yderligere omfatter:
et kileelement (30, 53, 63, 73) arrangeret mellem den anden af de modsatte sidevaegsfla-
der (13) af spraekken (11, 51, 61, 71) og en anden flade (27) af indsatskniven (20, 52, 62,
72) modsat til den fgrste flade (26) af indsatskniven (20, 52, 62, 72), hvorved indsatskni-
ven (20, 52, 62, 72) er kilet i spraekken (11, 51, 61, 71).

3. Skeeresystem ifglge et hvilket som helst af kravene 1-2, hvor den rillede
forste del (21) har 2-7 riller.

4, Skeeresystem ifglge et hvilket som helst af kravene 1-3, hvor rillerne (24)
af den rillede fgrste del (21) har en hgjde (D) pa ikke mere end 4 mm.

5. Skearesystem ifglge et hvilket som helst af kravene 1-4, hvor flerheden af
riller (24) straekker sig langs den fgrste flade (26) af indsatskniven (20, 52, 62, 72) i en
retning vinkelret pa den udadgdende retning (54a, 54b, 54c, 64a, 64b, 64c).
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6. Skeeresystem ifglge et hvilket som helst af kravene 1-5, hvor flerheden af
riller (24) straekker sig langs den fgrste flade (26) af indsatskniven (20, 52, 62, 72) i en
retning normal til den forste flade (26).

7. Skeeresystem ifglge et hvilket som helst af kravene 1-5, hvor den
udadgdende retning er en radial retning (64a, 64b, 64c) af skaerehovedet (60).
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