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Description
Technical Field

[0001] The present disclosure generally relates to a
grinding unit for sharpening or grinding a rotating knife
such as a rotating circular knife. The present disclosure
also relates to a cutting machine having such a grinding
unit for grinding a circular knife of the cutting machine.
The cutting machine is used to cut web material such as
tissue wound on tubular winding cores (which is called a
"log") or other "logs" of material such as coreless rolls of
tissue. The grinding unit of the cutting machine is capable
of grinding the circular knife during the cutting process.

Description of the Related Art

[0002] In typical applications, a log such as a wound
tissue log is cut into rolls of smaller size by a rotating
circular knife of a cutting machine. The knife rotates
around a shaft, and moves toward the log normal to the
axis of the log to cut the log. Usually, the knife is sub-
stantially biconical in shape and has an axis and a cutting
edge formed at an intersection of two bevel surfaces lo-
cated at two opposite sides of the knife. The knife has a
thickness greater in proximity to the axis thereof and
gradually decreasing from the axis toward the cutting
edge. Typically, for the purpose of increasing the rigidity
and stability of the knife, each side of the knife forms two
bevels with different angles. The knife must be ground
frequently to restore the cutting edge. Conventionally,
two grinding units are provided with different angles cor-
responding to the two bevels with different angles. Each
grinding unit is to grind a corresponding bevel of each
side of the knife.

[0003] Though the cutting edge of the knife is capable
of being restored in such a manner, there is a need for
a more effective system for grinding the knife.

Summary of the Invention

[0004] According to one aspect, a grinding unit for
grinding a circular knife is provided, the circular knife hav-
ing a rotation axis, a continuous cutting edge which de-
fines a plane perpendicular to the rotation axis of the
circular knife, and two sides. The , the grinding unit com-
prises a frame and two grinding heads pivotally connect-
ed to the frame for respectively grinding the two sides of
the cutting edge. The grinding unit further comprises two
first executive mechanisms, e.g. two actuators, opera-
tively associated with the two grinding heads and respec-
tively adapted to adjust the position of the grinding heads
for changing the angles between the grinding heads and
the plane of the cutting edge.

[0005] Accordingtosomeembodiments, each grinding
head comprises a supportand a grinding wheel disposed
on the support. The support can be pivotally connected
to the frame, and each first executive mechanism can
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co-act with the supportto rotate the support and the grind-
ing wheel supported thereon for changing the angle be-
tween the grinding wheel and the plane of the cutting
edge.

[0006] According toimproved embodiments, the grind-
ing unit can further comprise two second executive mech-
anisms, e.g. two actuators, each second executive mech-
anism connecting a corresponding grinding head to drive
the corresponding grinding head for adjusting the dis-
tance between the corresponding grinding head and the
cutting edge.

[0007] In particularly advantageous embodiments,
each second executive mechanism connects the grind-
ing wheel of the corresponding grinding head for moving
the grinding wheel relative to the support to change the
distance between the grinding wheel and the cutting
edge.

[0008] In some embodiments, each side of the cutting
edge has two bevels, wherein the angles between the
bevels and the plane of the cutting edge are different
from each other, and each first executive mechanism is
applied to rotate the grinding wheel to an angle suitable
for grinding either of the two bevels. Each first executive
mechanism can be applied to rotate the grinding wheel,
i.e. to pivot the rotation axis thereof, to match any of the
bevels of each side of the cutting edge.

[0009] According to some embodiments, the frame is
a rigid member and defines a plane which is generally
perpendicular to the plane of the cutting edge, each grind-
ing head is pivotally connected to the frame via a pivot,
and the pivot extends perpendicularly to the plane of the
frame.

[0010] According to other embodiments, the frame is
capable of moving along a direction parallel to the plane
of the frame and forward or backward with respect to the
rotation axis of the circular knife.

[0011] Accordingto afurther aspect, a cutting machine
for cutting a log is provided, the cutting machine com-
prising:

a circular knife having a rotation axis and a continu-
ous cutting edge which defines a plane perpendicu-
lar to the rotation axis and has two sides; and

a grinding unit according to any one of the preceding
claims, for grinding the circular knife.

[0012] Advantageously, each side of the cutting edge
can form two bevels, and the angles between the bevels
and the plane of the cutting edge can be different from
each other.

[0013] According to yet a further embodiment, a grind-
ing unit is provided, for grinding a circular knife, the cir-
cular knife having a continuous cutting edge which de-
fines a plane and has two sides, each side of the cutting
edge forming two bevels, the angles between the bevels
and the plane of the cutting edge being different from
each other. The grinding unit can comprise a frame and



3 EP 2 921 256 A1 4

two grinding heads pivotally connected to the frame, each
grinding head being arranged and configured for grinding
a corresponding side of the cutting edge. The grinding
unit can further comprise at least one executive mecha-
nism connecting the grinding head, the at least one ex-
ecutive mechanism driving the grinding head to shift be-
tween a first position where the grinding head forming
one of the two bevels of the corresponding side of the
cutting edge, and a second position where the grinding
head forming the other of the two bevels of the corre-
sponding side of the cutting edge.

Brief Description of the Drawings
[0014]

FIG. 1 partially shows a structure of a circular knife
used in a cutting machine of an exemplary embodi-
ment of the present disclosure.

FIG. 2 is a side view of a grinding unit according to
an exemplary embodiment of the present disclosure,
in which a circular knife is also shown.

FIG. 3 is an enlarged view of a circled portion IlI of
FIG. 2.

FIG. 4 is similar to FIG. 2, but showing the grinding
unit and the circular knife in another aspect.

FIG. 5is similar to FIG. 2, but with a different grinding
angle of the grinding unit relative to the circular knife.

FIG. 6 is an enlarged view of a circled portion VI of
FIG. 5.

FIG. 7 partially shows a structure of a circular knife
used in a cutting machine of another exemplary em-
bodiment of the present disclosure.

Detailed Description of Embodiments

[0015] Referring to FIG. 1, a circular knife 10 accom-
modated in a cutting machine in accordance with an ex-
emplary embodiment of the presentdisclosure is partially
shown. A grinding unit provided by the present disclosure
is applied to grind such a circular knife 10.

[0016] The circular knife 10 comprises a main body 12
and a blade portion 14 extending from a periphery of the
main body 12. The main body 12 has a disk shape. The
main body 12 has two end surfaces 121, 122 opposite
to each other. The end surfaces 121, 122 may generally
be parallel to each other and orthogonal to a rotation axis
OO’ of the circular knife 10. The rotation axis OO’ extends
through a geometric center of the main body 12.

[0017] Theblade portion 14 has two side surfaces 141,
144 opposite to each other. The side surface 141 extends
away from a periphery of the end surface 121, and the
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side surface 144 extends away from a periphery of the
end surface 122 and intersects with the side surface 141
to form a continuous cutting edge 140. The cutting edge
140 defines a plane PP’ perpendicular to the rotation axis
OO’ of the circular knife 10 and each side of the cutting
edge 140 has two bevels. That is, each side surface
141,144 has two bevels. Specifically, the side surface
141 comprises a first bevel 142 and a second bevel 143.
The first bevel 142 interconnects the end surface 121
and the second bevel 143. The second bevel 143 is po-
sitioned between the first bevel 142 and the cutting edge
140. The first bevel 142 and the second bevel 143 are
generally conical, and both have an axis coincident with
the rotation axis OO’. The first bevel 142 and the second
bevel 143 have different angles relative to the rotation
axis OO'. In other words, as depicted, the first bevel 142
and the second bevel 143 are of different angles, which
means that the angle between the first bevel 142 and the
plane PP’ of the cutting edge 140 is different from that
between the second bevel 143 and the plane PP’ of the
cutting edge 140. In FIG. 1, the angle between the first
bevel 142 and the plane PP’ of the cutting edge 140 is
designated as a, and the angle between the second bevel
143 and the plane PP’ of the cutting edge 140 is desig-
nated as B. In the present embodiment, o is about 5 de-
grees, and B is about 15 degrees. It is noted that o and
B are not limited to that numeric value. Generally, o is
smaller than B. By way of example, oo may range from 1
to 40 degrees, from 5 to 40 degrees, from 10 to 40 de-
grees, from 10 to 25 degrees, and so forth. Also by way
of example, B may range from 5 to 60 degrees, such as
from 5 to 50 degrees, from 10 to 45 degrees, from 15 to
30 degrees, and so forth.

[0018] Similar to the side surface 141, the side surface
144 comprises a first bevel 145 and a second bevel 146.
The first bevel 145 interconnects the end surface 122
and the second bevel 146. The second bevel 146 is po-
sitioned between the first bevel 145 and the cutting edge
140. As shownin FIG. 1, the circular knife 10 is symmetric
relative to the plane PP’. The distance between the end
surface 121 and the plane PP’ is equal to that between
the end surface 122 and the plane PP’. The angle be-
tween the first bevel 145 and the plane PP’ is o, and
equal to that between the first bevel 142 and the plane
PP’. The angle between the second bevel 146 and the
plane PP’ is ', and equal to that between the second
bevel 143 and the plane PP’. Itis noted that in alternative
embodiments, the circular knife 10 needs not to be strictly
symmetric relative to the plane PP’. That is to say, the
angle o’ and B’ can be designed not equal to the angle
o and B respectively. Both o’ and B’ may have values
similar to those ranges previously listed.

[0019] Also referring to FIG. 2, FIG. 3 and FIG. 4, the
grinding unit comprises a frame 20 and two grinding
heads 30a, 30b disposed on the frame 20. Each grinding
head 30a or 30b is used to grind a corresponding side
of the cutting edge 140. The grinding unit is capable of
grinding the circular knife 10 after being removed from
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the cutting machine. The grinding unit also can be a part
of the cutting machine, and accommodated with the cir-
cular knife 10 for grinding the circular knife 10 of the cut-
ting machine when the circular knife 10 is in and/or out
of a cutting process. The cutting machine is applied to
cut a log such as a tissue log orthogonal to the axis of
theloginto rolls of smaller sizes. A typical cutting machine
and grinding unit is disclosed in W0O2004/039544, and
also disclosed in WO2004/035273, both hereby incorpo-
rated by reference in their entireties to the degree they
are not contradictory herewith, and reference may be had
thereto for details of common construction and known
operation not set forth herein.

[0020] The frame 20 can be an extension of a frame
(not shown) for holding the rotation axis OO’ of the cir-
cular knife 10. The frame 20 is configured as a rigid mem-
ber such as a board, and the plane of the frame 20 is
perpendicular to the plane PP’ of the cutting edge 140.
Each of the grinding heads 30a and 30b is positioned at
acorresponding lateral side of the frame 20. The grinding
head 30a is completely visible in FIG. 2, and only a part
ofthe grinding head 30b is shown from a notch 21 defined
in the frame 20. More details of the grinding head 30b
can be seen in FIG. 4. The notch 21 is provided for an
extension of the cutting edge 140 to be positioned be-
tween the two grinding heads 30a, 30b and facilitating
the grinding of the side surfaces 141, 144 at two sides
of the cutting edge 140.

[0021] The two grinding heads 30a, 30b have an iden-
tical structure and are of the same operation principles
in the present embodiment, though differences between
the two grinding heads 30a, 30b are possible within the
scope of the present disclosure. The grinding head 30a
is set forth as an example for a detailed description as
follows.

[0022] The grinding head 30a comprises a support 31
and a grinding wheel 32 disposed on the support 31. The
grinding wheel 32 is applied to contact and grind the side
surface 141 or 144 of the circular knife 10.

[0023] The support 31 is pivotally connected to the
frame 20, and is capable of rotating on the frame 20,
which makes the grinding wheel 32 capable of rotating
and changing an angle relative to the side surface 141
or 144,

[0024] With the rotation of the grinding head 30a or
30b, the angle between the grinding head 30a or 30b and
the plane PP’ of the cutting edge 140 of the circular knife
10 can be adjusted. That is, the angle between the grind-
ing wheel 32 of the grinding head 30a or 30b and the
side surfaces 141, 144 of the circular knife 10 can be
adjusted. Through the adjustment of the angle between
the grinding wheel 32 and the side surface 141 or 144,
the first bevel 142 and the second bevel 143 of the side
surface 141 with different angles can be ground by a
single grinding head 30a or 30b, and there is no need for
providing two grinding heads with different angles to grind
the first and second bevels 142, 143 respectively. FIG.
2 and FIG. 3 show that the grinding wheels 32 are in a
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position of grinding the second bevels 143 and 146. Re-
ferring to FIG. 5 and FIG. 6, the position of the grinding
wheels 32 are changed for grinding the first bevel 142
and 145. It is understood that, the grinding wheels 32 of
the grinding heads 30a, 30b could be both motorized to
grind or idle.

[0025] In the present embodiment, a first executive
mechanism 33 is provided to connect the support 31 of
the grinding head 30a and drive the grinding head 30a
to rotate relative to the frame 20 around a pivot 310a.
The pivot 310a is shielded by the grinding head 30a in
FIG. 2, and at least part of the pivot 310a is shown in
FIG. 4. The pivot 310a extends perpendicular to the plane
of the frame 20. A pivot 310b associated with the grinding
head 30b is visible in FIG. 2, FIG. 4 and FIG. 5. The first
executive mechanism 33 can be a pneumatic cylinder, a
hydraulic cylinder and other types of actuating mecha-
nisms. The first executive mechanism 33 has two ends.
One end of the first executive mechanism 33 is pivoted
on the frame 20, and the opposite other end of the first
executive mechanism 33 is pivoted to the support 31 of
the grinding head 30a. With the backward or forward
movement of the first executive mechanism 33, the grind-
ing head 30a rotates around the pivot 310a and is shifted
between two positions for grinding the first and second
bevels 142, 143. Specifically, as shown in FIG. 2, the
executive mechanism 33 moves backward, and the
grinding wheel 32 of the grinding head 30a is in the po-
sition of grinding the second bevel 143 of the circular
knife 10. As shown in FIG. 5, the executive mechanism
33 moves forward, and the grinding wheel 32 of the grind-
ing head 30a is in the position of grinding the first bevel
142,

[0026] FIG. 3 and FIG. 6 exemplarily show that the
grinding wheels 32 coincide with the firstbevels 142, 145
and second bevels 143, 146. It is noted that in actual
grinding process, the grinding wheels 32 may be not co-
incident with the first bevels 142, 145 and second bevels
143, 146. With the capability of rotation of the grinding
wheel 32 and changing the angles between the grinding
wheel 32 and the plane PP’ of the cutting edge 140, grind-
ing bevels of different angles at each side of the circular
knife 10 with asingle grinding unitis achieved. The angles
that the grinding wheel 32 rotates relative to the plane
PP’ of the cutting edge 140 can be managed at a desired
number of degrees by controlling the movement of the
first executive mechanism 33. Or in an alternative em-
bodiment (not shown), the circular knife 10 to be ground
has a single bevel at each side thereof. After grinding by
the grinding unit provided by the present disclosure, a
circular knife 10 as shown in FIG. 1, which has two bevels
of different angles at each side thereof, can be obtained.
[0027] Further, in some embodiments, the first execu-
tive mechanism 33 can be controlled to shift the grinding
head 30a between two fixed positions, such as the two
positions as shown in FIG. 2 and FIG. 5. Moreover, a
stopper can be disposed on the frame 20 for stopping
the rotation of the support 31. A bottom stopper 35 and
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a top stopper 36 are shown in FIG. 2 and FIG. 5. In FIG.
2, the first executive mechanism 33 moves backward to
drive the support 31 to rotate around the pivot 310a in
clockwise, until the support 31 abuts against the top stop-
per 36 on the frame 20. With the top stopper 36, the
rotation of the support 31 can be precisely controlled and
the angle between the grinding wheel 32 and the plane
PP’ of the cutting edge 140 can be also precisely con-
trolled to improve the grinding of the circular knife 10.
Similarly, as shown in FIG. 5, the first executive mecha-
nism 33 moves forward to drive the support 31 to rotate
around the pivot 310a in anticlockwise, until the support
31 abuts against the bottom stopper 35 of the frame 20.
With the bottom stopper 35, the rotation of the support
31, and the angle between the grinding wheel 32 and the
plane PP’ of the cutting edge 140 can be precisely con-
trolled to improve the grinding of the circular knife 10.
[0028] Referring to FIG. 1 again, if the grinding wheel
32 rotates around the intersection A of the first and sec-
ond bevels 142, 143, the grinding wheel 32 would match
the first and second bevels 142, 143 perfectly (if is need-
ed) during the rotation of the grinding wheel 32. However
actually the grinding wheel 32 rotates around point B
where the pivot 310a locates, instead of the intersection
A. Thus, during the rotation of the grinding wheel 32, one
of the bevels 142 and 143 would contact the grinding
wheel 32 more than expected and the other would be
apart from the grinding wheel 32, leading to imperfect
contact and other problems such as excessive grinding
orinadequate grinding on different portions of the circular
knife 10. Therefore, there is a need to adjust the distance
between the grinding wheel 32 and the bevel 142 or 143
after/before the rotation of the grinding wheel 32.
[0029] In one embodiment of the present disclosure, a
second executive mechanism 34 is disposed on the
grinding head 30a to meet such a requirement. The sec-
ond executive mechanism 34 drives the grinding head
30ato adjust the distance between the grinding head 30a
and the bevel 142 or 143 of the circular knife 10. Specif-
ically, the second executive mechanism 34 is disposed
on the support 31, and connects the grinding wheel 32.
The second executive mechanism 34 drives the grinding
wheel 32 to move relative to the support 31.

[0030] Similar to the first executive mechanism 33, the
second executive mechanism 34 can be a pneumatic
cylinder, a hydraulic cylinder, a solenoid, a belt or cable
driven device, an air bag, or other types of actuating
mechanisms. As shown in FIG. 2 and FIG. 3, the second
executive mechanism 34 drives the grinding wheel 32
forward to the second bevel 143 of the circular knife 10.
As shown in FIG. 5 and FIG. 6, the second executive
mechanism 34 drives the grinding wheel 32 forward to
the first bevel 142 of the circular knife 10. The extent of
the movement of the grinding wheel 32 driven by the
second executive mechanism 34 can be controlled ac-
cording to actual requirements such as whether need to
grind the bevel 142 or 143 or the grinding extent of the
bevel 142 or 143. In the present embodiment, the forward
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movement of the second executive mechanism 34 is con-
trolled by mechanical stops. As shown in FIG. 2, the for-
ward movement of the second executive mechanism 34
is stopped by a mechanical stop 38 formed on the frame
20 to control the grinding extent of the second bevel 143.
As shown in FIG. 5, the forward movement of the second
executive mechanism 34 is stopped by a mechanical stop
37 formed on the frame 20 to control the grinding extent
of the first bevel 142.

[0031] In the grinding process, the grinding wheel 32
moves backward from the bevel 142 or 143 before chang-
ing the angle between the grinding wheel 32 and the
plane PP’ of the cutting edge 140. After the grindingwheel
32 is shifted between different angles, the grinding wheel
32 is controlled to move forward to adjust the distance
between the grinding wheel 32 and the bevel 142 or 143,
and the extent of the forward movement of the grinding
wheel 32 is controlled by the mechanical stop 37 or 38.
Therefore, the second executive mechanism 34 func-
tions as a clutch for making the grinding head 30a meet
a suitable portion of the circular knife 10 or move apart
therefrom.

[0032] Inother embodiments, the frame 20 can be de-
signed as capable of moving along a direction parallel to
the plane of the frame 20 and forward/backward the ro-
tation axis OO’ of the circular knife 10. For example, a
rail (not shown) may be disposed on the frame 20, and
the frame 20 may move along the rail. In such a manner,
the grinding heads 30a, 30b and the circular knife 10 can
also be meet or be parted as desired.

[0033] With the rotation of the grinding head 30a, a
circular knife of which each side having double bevels of
different angles can be ground by a single grinding unit
provided by the present disclosure. Compared with con-
ventional systems, related costs and maintenance are
reduced by the solution provided in the present disclo-
sure. Especially in the cutting machine equipped with the
grinding unit provided by the present disclosure, the cir-
cular knife having two bevels of different angles at each
side thereof can be ground as desired, and the need for
providing two or more grinding units for such a circular
knife is eliminated, which simplifying the structure of the
cutting machine and reducing the maintenance cost of
the cutting machine.

[0034] In an additional embodiment, as shown in FIG.
7, the circular knife 10 to be ground can have two bevels
on each side thereof and a chamfer 15 formed between
the two bevels. The circular knife 10 having such "round-
ed" bevels has a better robustness and capacity of pen-
etration. The chamfer 15 can be obtained by combining
the separate movement of the first executive mechanism
33 and second executive mechanism 34 simultaneously
during the grinding process.

[0035] Itis to be further understood that even though
numerous characteristics and advantages have been set
forthin the foregoing description of embodiments, togeth-
er with details of the structures and functions of the em-
bodiments, the disclosure is illustrative only; and that
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changes may be made in detail, especially in matters of
shape, size, and arrangement of parts within the princi-
ples of the disclosure to the full extent indicated by the
broad general meaning of the terms in which the append-
ed claims are expressed.

Claims

1. A grinding unit for grinding a circular knife, the circu-
lar knife having a rotation axis, and a continuous cut-
ting edge which defines a plane perpendicular to the
rotation axis of the circular knife and has two sides,
the grinding unit comprising:

a frame;

two grinding heads pivotally connected to the
frame for respectively grinding the two sides of
the cutting edge; and

two first executive mechanism operatively asso-
ciated with the two grinding heads and respec-
tively adapted to adjust the position of the grind-
ing heads for changing the angles between the
grinding heads and the plane of the cutting edge.

2. The grinding unit of claim 1, wherein each grinding
head comprises a support and a grinding wheel dis-
posed on the support, the support pivotally connect-
ing the frame, and each first executive mechanism
connecting the support to rotate the support and the
grinding wheel for changing the angle between the
grinding wheel and the plane of the cutting edge.

3. The grinding unit of claim 2 further comprising two
second executive mechanisms, each second exec-
utive mechanism connecting a corresponding grind-
ing head to drive the corresponding grinding head
for adjusting the distance between the correspond-
ing grinding head and the cutting edge.

4. The grinding unit of claim 3, wherein each second
executive mechanism connects the grinding wheel
of the corresponding grinding head for moving the
grinding wheel relative to the support to change the
distance between the grinding wheel and the cutting
edge.

5. The grinding unit of claim 2, 3 or 4, wherein each
side of the cutting edge has two bevels, the angles
between the bevels and the plane of the cutting edge
are different from each other, and each first execu-
tive mechanism is applied to rotate the grinding
wheel to an angle suitable for grinding either of the
two bevels.

6. The grinding unit according claim 5, wherein each
first executive mechanism is applied to rotate the
grinding wheel to match any of the bevels of each
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10.

1.

12.

13.

side of the cutting edge.

The grinding unit of any one of claims 2 to 6, wherein
two stoppers are formed on the frame associated
respectively with each grinding head for controlling
the rotation of the each grinding head.

The grinding unit of any one of the preceding claims,
wherein the frame is a rigid member and defines a
plane which is perpendicular to the plane of the cut-
ting edge, each grinding head is pivotally connected
to the frame via a pivot, and the pivot extends per-
pendicularly to the plane of the frame.

The grinding unit of claim 7, wherein the frame is
capable of moving along a direction parallel to the
plane of the frame and forward or backward with re-
spect to the rotation axis of the circular knife.

A cutting machine for cutting a log, the cutting ma-
chine comprising:

a circular knife having a rotation axis and a con-
tinuous cutting edge which defines a plane per-
pendicular to the rotation axis and has two sides;
and

a grinding unit according to any one of the pre-
ceding claims, for grinding the circular knife.

The cutting machine of claim 10, wherein each side
of the cutting edge forms two bevels, and the angles
between the bevels and the plane of the cutting edge
are different from each other.

A grinding unit for grinding a circular knife, the circu-
lar knife having a continuous cutting edge which de-
fines a plane and has two sides, each side of the
cutting edge forming two bevels, the angles between
the bevels and the plane of the cutting edge being
different from each other, the grinding unit compris-

ing:

a frame;

two grinding heads pivotally connected to the
frame, each grinding head for grinding a corre-
sponding side of the cutting edge; and

at least one executive mechanism connecting
the grinding head, the at least one executive
mechanism driving the grinding head to shift be-
tween a first position where the grinding head
forming one of the two bevels of the correspond-
ing side of the cutting edge, and a second posi-
tion where the grinding head forming the other
of the two bevels of the corresponding side of
the cutting edge.

The grinding unit of claim 12, wherein the at least
one executive mechanism comprises a first execu-
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tive mechanism and a second executive mecha-
nism, the first executive mechanism connecting the
grinding head to rotate the grinding head for chang-
ing the angle between the grinding head and the
plane of the cutting edge, and the second executive
mechanism connecting the grinding head to move
the grinding head to adjust the distance between the
grinding head and the cutting edge.

A cutting machine for cutting a log, the cutting ma-
chine comprising:

a circular knife having a rotation axis and a con-
tinuous cutting edge which defines a plane and
has two sides, each side of the cutting edge
forming two bevels of different angles; and
a grinding unit according to claim 12 or 13.

The cutting machine of claim 14, wherein a chamfer
is formed between the bevels of each side of the
cutting edge.
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