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(39) and an outer sub-portion (40) disposed between the inner sub-portion (39) and the cutting portion (16). The outer sub-portion

(40) Includes adjacent first and second sections (40A,40B). The first section (40A) is configured to elastically bend, extends
between the Inner sub-portion (39) and the cutting portion (16), and comprises a face adjacent the second section (40B). The
second section (40B) includes a biasing surface (35) and a biasing sub-portion (36A) configured to hold a biasing member (17).
VWhen the biasing sub-portion (36A) Is moved due to biasing of the biasing member (17) against the biasing surface (35), the first
section (40A) Is configured to bend and thereby change position of the cutting portion (16) extending therefrom and allow fine-

tuning thereof.
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(57) Abstract: A cutting body (12) for a metal-working
machine tool includes a cutting portion (16) extending
from a body portion (14). The body portion (14) 1s con-
figured to fine-tune the position of the cutting portion
(16). The body portion (14) includes an inner sub-por-
tion (39) and an outer sub-portion (40) disposed
between the mner sub-portion (39) and the cutting por -
tion (16). The outer sub-portion (40) includes adjacent
first and second sections (40A,40B). The first section
(40A) 1s configured to elastically bend, extends between
the inner sub-portion (39) and the cutting portion (16),
and comprises a face adjacent the second section (40B).
The second section (40B) includes a biasing surface
(35) and a biasing sub-portion (36A) configured to hold
a biasing member (17). When the biasing sub-portion
(36A) 1s moved due to biasing of the biasing member
(17) against the biasing surface (35), the first section
(40A) 1s configured to bend and thereby change position
of the cutting portion (16) extending theretrom and al-
low fine-tuning thereof.
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CUTTING BODY CONFIGURED FOR FINE-TUNING

FIELD OF THE INVENTION

[001]  The subject matter of the present application relates generally to tools desi gned for chip-
removal designed for use with metal-working machines, and in particular a cutting body and
tools having a plurality of such cutting bodies. More particularly, each cutting body is configured

for fine-tuning or adjustment of position of one or more cutting portions thereof.

BACKGROUND OF THE INVENTION

[002] Tools can be provided with one or more cutting bodies and configured to
simultaneously cut one or more slots or grooves in, or part, a workpiece.

[003] Such cutting bodies can each be provided with a cutting portion having an integral
cutting edge or configured to hold a cutting insert having a cutting edge in an insert pocket.

[004] Adjustment or fine-tuning of the position of the cutting portion and consequently a
cutting edge thereof can allow precise positioning for high-precision cutting operations.

[005] Various cutting bodies and tools are disclosed in US 4,547,100, US 6,056,484, US
6,702,526, US 7,086,812, US 7,402,010 and US 6,431,799

[006] It is an object of the present invention to provide a new and improved cutting body

configured for fine-tuning.

SUMMARY OF THE INVENTION

[007] Inaccordance with a first aspect of the subject matter of the present application, there is
provided a cutting body for a metal-working machine tool for chip removal configured for fine-
tuning of the position of a cutting portion thereof.

[008] More precisely, the cutting body can comprise a body portion, a cutting portion
extending from the body portion, and a biasing member; the body portion comprising an inner
sub-portion and an outer sub-portion disposed between the inner sub-portion and the cutting
portion; the outer sub-portion comprising adjacent first and second sections; the first section

extending between the inner sub-portion and the cutting portion, and comprising a face adjacent
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the second section; the second section comprising a biasing surface extending transverse relative
to the first section’s face, and a biasing sub-portion holding the biasing member and connected to
the first section’s face; the first section being configured to elastically bend upon actuation of the
biasing member due to application of force on the biasing surface by the biasing member,
thereby changing position of the cutting portion for fine-tuning thereof.

[009] It will be understood that the first section can be configured to bend by, ¢.g., it having a
smaller thickness than adjacent portions of the cutting body. Such adjacent portion can be the
inncr sub-portion.

[0010] In accordance with another aspect of the subject matter of the present application, there
is provided a cutting body comprising a cutting portion extending from a body portion which is
configured to fine-tune the position of the cutting portion; the body portion comprising an inner
sub-portion and an outer sub-portion disposed between the inner sub-portion and the cutting
portion; the outer sub-portion comprising a section configured to elastically bend and a biasing
sub-portion which is configured to hold a biasing member and is located closer to the cutting
portion than the section configured to elastically bend.

[0011] In accordance with yet another aspect of the subject matter of the present application,
there is provided a cutting body comprising a cutting portion extending from a body portion
which is configured to fine-tune the position of the cutting portion; the cutting portion only being
connected to the body portion on one side thereof, to allow bending of the cuiting portion
without affecting other pottions of the cutting body; the body portion further comprising a
biasing groove that extends below the cutting portion to further allow bending thereof, and a
biasing sub-portion and biasing surfacc disposed on opposing sides of the biasing groove; the
biasing sub-portion and biasing surface being configured to cooperate with a biasing member to
cause said bending.

[0012] In accordance with still another aspect of the subject matter of the present application,
there is provided a cutting body, comprising a body portion having a biasing sub-portion and a
biasing surface; a cutting portion extending from the body portion in a first direction; and a
biasing member having an end surface, the biasing member retained by the biasing sub-portion
with the end surface of the biasing member contacting the biasing surface, wherein: the biasing

member applies a first force against the biasing surface in a direction generally opposite to the
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first direction; and the biasing member applies a second force against the biasing sub-portion in a
transverse direction to thereby change a position of the cutting portion for fine-tuning thereof.
[0013] Inaccordance with a further aspect of the subject matter of the present application, there

1s provided a machine tool comprising a plurality of cutting bodies. Each of the cutting bodies

can have any of the features described hereinabove and below.

[0014] In accordance with still a further aspect of the subject matter of the present application,

there is provided a method of fine-tuning a cutting body having any of the features mentioned

hereinabove or below. The method can comprise the steps of:

a. moving the biasing sub-portion relative to the biasing surface via movement of the
biasing member in a first direction, thereby causing the first section to bend in a first

calibration direction and change a position of the cutting portion extending therefrom;

b. halting movement of the biasing member in a first direction when a predetermined angle
is reached;
- moving the biasing member in a second direction, opposite to the first direction,

allowing elasticity of the first section to move the cutting portion in a second calibration
direction which is opposite to the first direction; and
d. halting movement of the biasing member when a desired fine-tuning position is reached.
[0015] It will be understood that the above-said is a summary, and that any of the aspects above
may further comprise any of the features described in connection with any of the other aspects or
described hereinbelow. Specifically, the following features, either alone or in combination, may
be applicable to any of the above aspects: .
A. A cutting body can be formed with a recess can be formed between adjacent cutting portions.

B. A cutting portion can be surrounded by recesses on both sides thereof to allow independent
bending. A cutting portion can be associated with a biasing groove that extends therebelow
along a majority of the cutting portion to provide uniform bending of the cutting portion. A
cutting portion can be associated with an anchoring sub-portion which can be configured to
restrict bending movement of the cutting portion. -

C. A second section can be formed with a gap lbcéted between a biasing sub-portion and a
biasing surface. The gap can be part of an elongated biasing groove. The biasing groove can
extend tangentially, for example, in a case where the body portion is disc-shaped. The second

section can comprise an anchoring sub-portion connected between an inner sub-portion and

-3 -
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the biasing sub-portion, for regulating or restricting bending movement of an associated

cutting portion.

. A biasing sub-portion can be closer to the cutting portion than the biasing surface. The

biasing sub-portion can be formed with a threaded bore directed towards the biasing surface
and having a bore central axis extending through a center thereof. The biasing sub-portion
can be configured to hold a biasing member. The threaded bore and/or the biasing member
can comprise a rotation inhibitor arrangement. It has been found that such arrangement can
assist in maintaining a precise desired position, even in, but not limited to, usage of biasing
members in rotary tools such as the one exemplified belo"w. It has been found that the
rotation inhibitor arrangement can be a patch secured to the thréading thereof. It is believed
that the use of patches to preveﬁt movement of a biasing member configured to fine-tune a
cutting body of a metal-working tool, in particular a rotating tool, is heretofore unknown.
The rotation inhibitor arrangement can be threading of the threaded bore, the threading being

-configured with a pitch smaller than defined by the standard DIN 913 ISO 4026.
. A first direction can be defined from the body portion to the cutting portion. More precisely,

the first direction can be coaxial with a central axis of a biasing sub-portion. A second
direction can be defined as perpendicular to the first direction. In embodiments where a body

portion is elongated, the first direction can be a longitudinal direction. In embodiments where
a body portion is disc-shaped, the first direction can be a radial direction. Each recess
between adjacent cutting portions can extend parallel to the first direction. A biasing groove
can extend in the second direction. In embodiments where the body portion is disc-shaped,

the direction of the biasing groove can be perpendicular to both the first direction and an

axial direction, 1.¢., a tangential direction.

. A body portion can be disc-shaped. In such case each recess between adjacent cufting

portions can extend radially. A threaded bore can extend radially. The bore central axis of
the bore can form an angle a with the biasing surface between 88.5° to 92.5° In some
embodiments the angle o can be obtuse but preferably not greater than 92.5°. In an unbiased

state, the bore central axis can form an obtuse angle o with the biasing surface. In such case
the most preferred obtuse angle found so far has been 91.5° In an unbiased state, the bore
central axis can form an acute angle o with the biasing surface. In such case the most

preferred acute angle found so far has becn 88.5°. It will be understood that according to

-4 .
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some embodiments, such as the example shown below, an obtuse angle is most preferred
since actuating the biasing member to contact the biasing surface closer to the first section
can result in a smaller force than would be the case if the biasing member contacted the
biasing surface further from the first section. Accordingly the cutting body is less sensitive to
actuation of the biasing member and may be easier to accurately tune. However, in
embodiments where a cutting body is resistant to bending (e.g. due to different thicknesses or

materials used), it is envisioned that an acute angle & may be preferred.

. The cutting portion can be only connected to the body portion on one side thereof, to allow

bending of the cutting portion without affecting other portions of the cutting body. The body
portion can comprise an elongated biasing groove that extends below the cutting portion to
further allow localized and uniform bending of the cutting portion The biasing sub-portion
and the biasing surface can be disposed on opposing sides of the biasing groove.

. Any or each of the cutting bodies can abut at least one adjacent cutting body.

A body portion can be disc-shaped and have a body central axis.
A first force can be applied by a biasing member in a generally radially inward direction.

. A second force can be applied by the biasing member, via the biasing sub-portion, in a

generally axial direction.
A method of fine-tuning can comprise, before step (a) mentioned above, a step of sccuring

adjacent cutting bodies in an abutting manner to each other.

. A method of fine-tuning can comprise, moving the biasing sub-portion relative to the biasing

surface by moving the biasing sub-portion away from the biasing surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] For a better understanding of the subject matter of the present application, and to show

-~ how the same may be carried out in practice, reference will now be made to the accompanying

drawings, in which:

Fig. 1A is a perspective view of a cutting tool and screwing tool therefor;

Fig. . 1B is a front view of the cutting tool in Fig. 1A;

Fig. 1C is a side view of the cutting tool in Figs. 1A and 1B;

Fig. 2A is a front view of a cutting body of the cutting tool shown in Figs. 1A to 1C, not

including biasing members or cutting inserts;
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Fig. 2B is a cross section view taken along line 2B-2B in Fig. 2A; and
Fig. 2C 1s an enlarged view of portion A in Fig. 2B, further includiﬁg a biasing member
and a cutting insert. |

[0017] Where considered appropriate, reference numerals may be repeated among the figures

to indicate corresponding or analogous elements.

DETAILED DESCRIPTION

[0018] In the following description, various aspects of the subject matter of the present
application will be described. For purposes of explanation, specific configurations and details are
set forth in sufficient detail to provide a thorough understanding of the subject matter of the
present application. However, it will also be apparent to one skilled in the art that the subject
matter of the present application can be practiced without the specific details presented herein.
[0019] Reference is made to Figs. 1A to 1C, which show a tool 10 for metal cutting operations,
which in this non-limiting example is a rotary tool, comprising a plurality of cutting bodies 12,
and a standard rotating/fastening tool 11 (Fig. 1A), which in this example can be an Allen key,
for fine-tuning the cutting bodies 12.

[0020] In this non-limiting example, there are five cutting bodies 12 disposed directly adjacent
to each other (as shown in Fig. 1C, the tool 10 is free of gaps between adjacent cutting bodies
12). More precisely, each cutting body 12 can be secured in an abutting manner to each adjacent
cutting body 12. Such atrangement can allow multiple closely spaced cuts to be made.

[0021] A central aperture 18 can be formed in the center of the cutting body 12. A body central
axis Ac can pass through the middle or mid-point 20 of the cutting body 12, which in this
example can coincide with a mid-point of the central aperture 18. In embodiments where the
cutting body 12 1s configured to be used in a rotating tool, the cutting body 12 can be configured
for rotation about the body central axis Ac.

[0022] Referring also to Fig. 2B, each cutting body 12 can comprise a body portion 14, a
cutting portion 16 extending radially-outward therefrom, and a biasing member 17 (Fig 2C)
respectively associated with, and configured for ortenting, each associated cutting portion 16.

[0023] In the specification and the claims, references to directions including the terms ‘axial’

and ‘radial’ are made relative to the body central axis Ac.
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[0024] The cutting portions 16 can be circumferentially spaced, equally or otherwise, about the
body portion 4. The cutting portions 16 can be disposed in a staggered arrangement with respect
to the cutting portions 16 of adjacent cutting bodies 12 (best shown in Fig. 1A). Each cutting
portion 16 can be unconnected to or, stated differently, spaced apart from adjacent cutting
portions 16. More precisely, each cutting body 12 can be formed with a recess 19 (Fig. 2A)
formed between adjacent cutting portions 16. Each recess 19 can extend to the body portion 14
and can extend, in this example of a disc-shaped tool, in a radiél direction Dg, Each cutting
portion 16 can be configured for bending motion independent of position of adjacent cutting
portions 16. | .

[0025] Each cutting portion 16 can have a planar shape (e.g., as shown in the side view in Fig.
1C). . |

[0026] Referring, in particular, to Fig. 2C, each cutting portion 16 can extend from the body

| portion 14 and terminate at an opposing top end 16A. Each cutting portion 16 can have axially

facing first and second major side surfaces 16B, 16C, which can be parallel to each other and can
extend from the body p ortion 14 to the top end 16A. Each cutting portion 16 can have a
magnitude of thickness T¢ (Fig. 2B), between the first and second side major surfaces 16B, 16C.
[0027] Referring in particular to Fig. 2A, each cutting portion 16 can have first and second
minor side surfaces 16D, 16E. The first and second minor side surfaces 16D, 16E can be located
on opposing sides of an associated cutting portion 16. The first and second minor side surfaces
16D, 16E can each extend between the body portion 14, the top end 16A and the first and second
major side surfaces 16B, 16C.

[0028] As best shown in Fig. 1B, in this non-limiting example, each cutting portion 16 can
further have an insert 22 secured thereto in a removable manner. Each insert 22 has a cutting
edge 24 disposed peripherally along the cutting body 12. It will be appreciatéd that the subject
matter of the present application is not limited to any particular type of éutting portion 16, insert
22 or cutting edge 24. In any case, according to some eémbodiments, each cutting portion 16 is
formed with a pocket 26 (Fig. 2A), to which the insert 22 is mounted.

[0029] As best shown in Fig. 2A, the body portion 14 can be disc-shaped.

[0030] As best understood from Fig. 2B, the body portion 14 can compﬁse an inner sub-portion
39 and an outer sub-portion 40 extending between the inner sub-portion 39 and each of the

cutting portions 16.
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[0031] As can be understood from Figs. 2A and 2B, the inner sub-portion 39 can have a
cylindrical shape.

[0032] As best shown in Fig. 2A, the inner sub-portion 39 can be defined between an inner
peripheral end 28, an outer peripheral end 29, and first and second side surfaces 30, 32 extending
therebetween. |

[0033] Referring to Fig. 2B, the inner sub-portion 39 can have a magnitude of radial depth Dy

Such radial depth Dy can be defined between the inner peripheral end 28 and the outer peripheral
end 29,

[0034] As in the present example, the inner peripheral end 28 can be formed with recesses 34

(Fig. 2A) configured for connection with a rotating shaft (not shown). However, per application,
the inner sub-portion 39 can have a solid or uniform construction, stated differently, the inner
sub-portion 39 can be devoid of recesses or hollow areas.

[0035] The first and second side surfaces 30, 32 can extend perpendicular to the body central
axis Ac (in this example in a radial planc including the radial direction Dg).

[0036] Referring now to Fig. 2C, the outer peripheral end 29 can be diéposed at an intersection
with the outer sub-portion 40.

[0037] The outer sub-portion 40 can comprise adjacent first and second sections 40A, 40B.
[0038] Referring also to Fig. 2B, the first section 40A can extend between the inner sub-portion
39 and the cutting portion 16. The first section 40A can have opposing first and second faces
40A1, 40A2.

[0039] The first face 40A1 can extend between the inner sub-portion’s first side surface 30 and

~ the first major side surface 16B of the associated cutting portion 16. The second face 40A2 can

extend from the second major side surface 16C of the associated cutting portion 16 toward the

inner sub-portion 39. .

[0040] The second section 40B can be located radially outward from the inner sub-portion 39
and axially outward from the first section 40A. The second section 40B can comprise a biasing
sub-portion 36A and a biasing surface 35 which faces in a generally radially outward direction.
The second section 40B can also comprise an anchoring sub-portion 36B (Fig. 2A).

[0041] Further to defining the biasing surface 35, a mbre precise definition of the first section

40A can be that it extends from the inner sub-portion 39, which ends adjacent the biasing surface
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33, until an associated cutting portion 16, which starts adjacent to an upper edge 37A of the
biasing sub-portion 36A.

[0042] The biasing sub-portion 36A can extend from the second face 40A2 of the first section
40A. The biasing sub-portion 36A can extend between the upper edge 37A and a lower edge 37B
thereof. The upper and/or lower edges 37A, 37B can extend perpendicular to the second face
40A2. The upper edge 37A can be located further than the lower edge 37B from the body central
axis Ac. The lower edge 37B can terminate at a location spaced apart from the biasing surface
35. Stated differently, there can be a gap 37C between the lower edge 37B and the biasing
surface 35. The biasing sub-portion 36A can be formed with an internally threaded bore 36A1
(Fig. 2B). The biasing sub-portion 36A can be elongated (best shown in Fig. 2A, in which an
exemplary airfoil-like shape is shown). Such elongation can extend from the recess 19 associated
with the second minor side surface 16E of the associated cufting portion 16 In a direction
towards another one of the recesses 19 which is associated with the first minor side surface 16D
of the same cutting portion 16. The elongation can extend along a majority of the distance
between the recesses 19 of an associated cutting portion 16.

[0043] The lower edge 37B can be flat. The flat lower edge 37B can extend in a direction
tangential (D) to the body central axis Ac.

[0044] The upper edge 37A can be cuﬂed. The curved upper edge 37A can extend parallel
with a portion of the biasing surface 35. ' |

[0045] A portion of the biasing surface 35 aligned with the threaded bore 36A1 can coincide
with or, stated differently, co-constitute a portion of the outer peripheral end 29.

[0046] A bore central axis Ag (Fig. 2B) can extend through the center of threaded bore 36A1.
The threaded bore 36A1 can extend radially. Stated differently, the bore central axis Ag can

intersect or can extend proximate to the center 20 of the cutting body 12. In an unbiased state,
i.e., when the biasing member 17 is not applying forces to the biasing surface 35, the biasing
surface 35 can form an angle a (shown in Fig. 2B, i.e,, such angle can be seen in a side view)
with the bore central axis Ag of the threaded bore 36A1. The angle a can be between 88.5° to
92.5°, depending on a desired application, In this non-limiting example, the ahgle a is 91.5° (the
slant of the biasing surface 35 in Figs. 2B and 2C has been exaggerated for ease of visibility). An
obtuse angle, for example 91.5°, is believed to be advantageous over an acute angle, for example

88.5°, due to reduced sensitivity of the cutting portion 16 upon adjustment of the biasing member

-9.
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17. However, there may be cases where such amplified sensitivity is desired. Accordingly, it is
preferred that the angle fulfill the condition 88.5° < o < 92.5°. Similarly, while an angle of 90° is
feasible, it is preferred that the angle o is other than 90° (a # 90°), which may affect force
needed to initially move the biasing member 17, Regardless of the angle o in the unbiased state,
the bending motion according to some embodiments can allow a range of movement of the
associated cutting portion 16 of between 88.5° to 92.5°. Such range can be sufficient for fine-
tuning while requiring a small number of turns of the fastening tool 11.

[0047] The second section 40B can be formed with a biasing groove 42. The gap 37C can
constitute a part of the biasing groove 42. The biasing groove 42 can have a first end 42A, which
can open out to the recess 19 associated with the minor second side surface 16D of an associated
cutting portion 16. The biasing groove 42 can have a closed second end 42B, terminating
between the recess 19 associated with the minor first side surface 16E of an associated cutting
portion 16 and the inner sub-portion 39 of the body portion 14. The biasing groove 42 can extend
in the tangential direction Dr. The biasing groove 42 can be defined between the lower edge 37B
(Fig. 2B) of the biasing sub-portion 36A, the biasing surface 35 (Fig, 2C), and the second face
40A2 (Fig. 2B) of the first section 40A.

[0048] It will be understood that the biasing groove 42 can be configured to provide localized
flexibility to the cutting body 12. More specifically, the biasing groove 42 provides flexibility to
the outer sub-portion 40 relative to the inner sub-portion 39, at an area disposed between the
inner sub-portion 39 and an associated cutting portion 16. The elongation of the biasing groove
42 can correspond to an elongation of an associated cutting portion 16, to allow uniform bending

movement to the entire associated cutting portion 16.

 [0049] The recesses 19 can also allow localized flexibility. The recesses 19 can serve to isolate

the cutting portions 16 from each other. Consequently, the recesses 19 can allow uniform
bending movement to the entire associated cutting portion 16. Notably, the recesses 19 can be
formed between the cutting portions 16 and can also be formed in the outer sub-portion 40.

[0050] The anchoring sub-portion 36B (Fig. 2A) can extend from the outer peripheral end 29 to
the biasing sub-portion 36A thereby forming a linkage or neck therebetween. The anchoring sub-
portion 36B can be defined between adjacent biasing grooves 42 and an associated recess 19
adjacent thereto. The anchoring sub-portion 36B can regulate bending movement of an

associated cutting portion 16. Stated differently, the anchoring sub-portion 36B can limit bending
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movement of an associated i:utting portion 16. Such regulation or limitation on the bending can
counterbalance the elements which are designed to increase flexibility.

{0051] It will be understood that each biasing groove 42 could feasibly extend from the first
end 42A and open out to an adjacent biasing groove 42, i.e., being formed free of a second end
42B. However the provision of an anchoring sub-portion 36B can possibly be advantageous for
restricting overextension (i.e., excessive bending) of an associated cutting portion 16,

[0052] The biasing member 17, in this non-limiting example, can be a screw with external
threading 17C. It will be understood that the biasing member could be other than a screw, for
example, a non-threaded lever or clamp member. The biasing member 17 can have a flat end
17A for 'engagement with the biasing surface 35. The biasing member 17 can have a length
shorter than a length between the upper cdge 37A and the biasing surface 35, so that- it does not
protrude from the biasing sub-portion 36A, in a direction towards an associafed cutting portion
16, when mounted {0 the threaded bore 36A1. It is believed to be possibly advantageous for the
biasing member 17 to be configured with a rotation inhibitor arrangement 17B. Such rotation
inhibitor arrangement 17B can be, for example, a nylon patch secured to the external threading
17C of the screw, at least where the part which is to engage the threaded bore 36A1 during a
cutting operation. Such patch can be configured to inhibit undesired rotation of the biasing
member 17 in the threaded bore '36A1 during cutting operation of the associated cutting body 16.
A suitable example patch is sold by the Bossard Group under the trade name Tuflok®. The
patch could altermatively, or additionally, be applied to the threaded bore 36A1. Alternatively,
such rotation inhibitor arrangement 17B could be the biasing member 17 having threading with a
small pitch, i.e., pitch smaller than that defined by the International Organization for
Standardization (1SQO), for example smaller than that defined by the standard DIN 913 ISO 4026.

[0053] In operation, the biasing member 17 can be inserted in the threaded bore 36Al. The

biasing member 17 can be rotated via the tool 11 (Fig. 1A) in the threaded bore 36A1 until it
touches the biasing surface 35 but does not apply force thereto, i.e., the cutting body 12 being in
an unbiased state. During adjustment for a cutting operation, every biasing member 17 can
initially be rotated further into the threaded bore 36A1 so that it applies force to the biasing
surface 35. As the first section 40A is more flexible than the inner sub-portion 39, which in this
non-limiting example is a result of the magnitude of thickness T¢ (of the first scction 40A) being

smaller than the magnitude of radial depth Dy (of the inner sub-portion 39), the first section 40A
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bends in the direction Dy (Fig. 2C; the bending not being shown). The initial biasing is to a
predetermined maximum bending angle, which in this non-limiting example can be the end of a
bending range, for example a = 92.5°, Each cutting portion 16 can then be calibrated to a desired
position by rotating the biasing member 17 in an opposite direction unti] a desired bending angle
between the unbiased state and the maximum bending angle is reached, which in this non-
imiting example 15 91.5° (Fig. 2B).

[0054] It will be understood that in a case where the unbiased state has an acute angle, such as
88.5°% the initial rotation can be to a predetermined maximum bending angle of 90° and the
destred position can be achieved by rotating the biasing member 17 in an opposite direction until
a desired bending angle between the unbiased state of 88.5° and the maximum bending angle is
reached.

[0055] Elasticity of the material of the first section 40A can cause the first section 40A to revert
to the desired bending angle from the initial maximum bending angle..

[0056] It will be understood that each cutting body 12 can be made of an elastic material, for
example steel. However, it will be understood that, in a case where a cutting body is made of a
plurality of materials, at least the body portion 14, and more speciﬂcally, at least the first section
40A thereof, is preferably made of an ¢lastic material.

[0057] A possible advantage of the radial orientation of the threaded bore 36A1 (best seen n
Fig. 1C) can be ease of access to rotate a biasing member 17 disposed therein, as a radial
direction is more easily viewed and/or accessible than other directions. Stated differently, the

subject matter of the present application can allow a plurality of cutting bodies to be mounted or

packed directly adjacent to each another and to be adjusted while in this position.

[0058] It will be understood that feasible alternative arrangements could be, for example, the
threaded bore 36A1 could be slanted with respect to the second face 40A2 or cutting portion 16.

Similarly, the axis Ag could be slanted with respect to the second face 40A2 or cutting portion
16, and the biasing surface 35 could be, for example, perpendicular to the second face 40A2 or

cutting portion 16.

[0059] In this non-limiting example, the tool 10 is a so-called slotting-cutter, configured for
simultaneously cutting a plurality of slots or grooves, and can also be configured to carry out
simultaneous multiple parting of a workpiece, as desired. However, it will be appreciated that

other types of rotary tools, or non-rotary tools, in particular of the type having multiple blades,
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could also constitute a tool, or cutting body, in accordance with the subject matter of the present
application. It will be understood that names of elements and directions described which relate to
a rotary cutting portion or tool would be changed for a non-rotary cutting portion or tool, mutatis
mutandis. For example a radial direction mentioned above may be a first direction or
longitudinal direction for an elongated blade-shaped tool. In all such cases, the biasing member
applies a first force on the biasing surface in one direction, and applies a second force against the
biasing sub-portion in a transverse direction to thereby change a position of the cutting portion
for fine-tuning thereof.

[0060] Notably, the biasing member 17, in the non-Iimiting example shown, is distinct from
any clamping mechanism of the cutting portion 16, i.e., relating to the cutting insert 22 or the
cutting edge 24. More precisely, the cutting portion 16 is devoid of biasing elements or portions.
Accordingly, there is no thickness limitation of the cutting portion 16 caused by a biasing

- elements or portions such as a threaded bore, biasing member or portion, on the cutting portion

16. A possible advantage of this arrangement can be that a cutting portion is not limited to a
width required for accommodating biasing elements and an extremely thin cut or plurality of
cuts, espectally in a case where there are multiple adjacent cutting bodies, can be achieved. It
will be understood that the orientation of the threaded bore 36Al (i.e., in this example being
radially oriented), can allow an operator access even in the compact arrangement shown. |

[0061] Further, in this non-limiting example, one or more of (a) the biasing member 17, (b) the
biasing surface 35, and (c¢) the threaded bore 36A1 are disposed between an associated cutting
portion 16 and the center 20 of the cutting body 12. Stated differently, the biasing member 17
and/or the biasing surface 35 and/or the threaded bore 36A1 are located closer to the center 20 of

the cutting body 12 than the cutting portion 16.
[0062] Another possible advantage of the subject matter of the present application is that a

cutting body is provided which is configured to be flexible at an intersection of a cutting portion
and body portion thereof for allowing adjustment of the cutting portion position. In addition to
the flexible region, the cutting portion can have an anchoring arrangement to regufate the
flexibility, stabilize or restrict excessive movement of the cutting portion.

[0063] While the subject matter of the present application has been described with reference to
a specific embodiment, the description is intended to be illustrative as a whole and is not to be

construed as limiting the subject matter of the present application to the embodiments shown.
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CLAIMS

1.

A cutting body for a metal-working machine tool for chip removal, comprising
a body portion,
a cutting portion extending from the body portion, and
a biasing member;
the body portion comprising
an inner sub-portion and

an outer sub-portion disposed between the inner sub-portion and the cutting

portion;
the outer sub-portion comprising adjacent first and second sections;

the first section extending between the inner sub-portion and the cutting portion, and

comprising a face adjacent the second section;
the second section comprising
a biasing surface extending transverse relative to the first section’s face, and

a biasing sub-portion holding the biasing member and integrally connected to the

first section’s face;

the first section being configured to elastically bend upon actuation of the biasing
member due to application of force on the biasing surface by the biasing member, thereby
changing position of the cutting portion for fine-tuning thereof without changing position

of the biasing sub-portion relative to the first section’s face.

The cutting body according to claim 1, further comprising at least one additional cutting

portion, wherein a recess 1s formed between adjacent cutting portions.

The cutting body according to claim 2, wherein a first direction is defined from the body
portion to the cutting portion and each recess between adjacent cutting portions extends

parallel to the first direction.
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The cutting body according to any one of claims 1 to 3, wherein the second section 1s

formed with a gap located between the biasing sub-portion and the biasing surface.

The cutting body according to claim 4, wherein the gap 1s part of an elongated biasing

groove.

The cutting body according to claim 5, wherein the biasing groove extends in a direction
which 1s perpendicular to a first direction defined from the body portion to the cutting

portion,

The cutting body according to any one of claims 1 to 6, wherein the second section
further comprises an anchoring sub-portion connected between the inner sub-portion and

the biasing sub-portion, for restricting bending movement of the cutting portion.

The cutting body according to any one of claims 1 to 7, wherein the biasing sub-portion

is closer to the cutting portion than the biasing surface.

The cutting body according to any one of claims 1 to 8, wherein the biasing sub-portion
1s formed with a threaded bore directed towards the biasing surface and having a bore

central axis extending through a center thereof.

The cutting body according to claim 9, wherein the body portion 1s disc-shaped and the

threaded bore extends in a radial direction.

The cutting body according to claim 10, wherein the direction of the biasing groove 1s in

a tangential direction.

The cutting body according to any one of claims 9 to 11, wherein the bore central axis

forms an angle o with the biasing surface between 88.5° to 92.5°.

The cutting body according to any one of claims 9 to 11, wherein, in an unbiased state,
the bore central axis forms an obtuse angle o with the biasing surface, and preferably not

greater than 92.5°.

The cutting body according to any one of claims 9 to 13, wherein, 1n an unbiased state,

the angle o 1s other than 90° (a # 90°).

The cutting body according to any one of claims 9 to 14, wherein the threaded bore

and/or biasing member further comprises a rotation inhibitor arrangement.
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The cutting body according to claim 15, wherein the rotation inhibitor arrangement is a

patch or pitch smaller than defined by the standard DIN 913 ISO 4026.

The cutting body according to any one of claims 1 to 16, wherein the cutting portion 1s
only connected to the body portion on one side thereof, to allow bending of the cutting
portion without affecting other portions of the cutting body; the body portion further
comprising an elongated biasing groove that extends below the cutting portion to further
allow localized and uniform bending of the cutting portion, and the biasing sub-portion

and the biasing surface are disposed on opposing sides of the biasing groove.

A machine tool for chip removal comprising a plurality of cutting bodies according to

any one claims 1 to 17.

The machine tool according to claim 18, wherein each of the cutting bodies abuts at least

one adjacent cutting body.

A method of fine-tuning position of a cutting portion of a cutting body according to any

one of claims 1 to 17, comprising the steps of:

(a) moving the biasing sub-portion relative to the biasing surface via movement of
the biasing member in a first direction, thereby causing the first section to bend 1n a first

calibration direction and change a position of the cutting portion extending theretrom;

(b) halting movement of the biasing member in a first direction when a

predetermined angle is reached;

(¢) moving the biasing member in a second direction, opposite to the first

direction, allowing elasticity of the first section to move the cutting portion 1n a second

calibration direction which is opposite to the first direction; and

(d) halting movement of the biasing member when a desired fine-tuning position

1S reached.

The method according to claim 20, wherein before step (a), there is a step of securing

adjacent cutting bodies in an abutting manner to each other.

The method according to claim 20 or 21, wherein step (a) further includes moving the

biasing sub-portion away from the biasing surface.
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