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CUTTING INSERT HAVING CURVED RAMPS FOR INSERTION INTO A TOOL
HOLDER, CUTTING TOOL AND METHOD OF ASSEMBLY

FIELD OF THE INVENTION

[001] 'The subject matter of the present application relates to grooving and parting cutting

tools of the type in which a cutting insert is retained in a holder blade by means of a clamping

force.

BACKGROUND OF THE INVENTION

[002] Cutting tools for grooving and parting can be provided with a clamping mechanism [or
securely retaining a cutting insert within a holder blade.

003] The holder blade can consist of a base jaw and clamping jaw where the cutting 1nsert 1s
clamped within the base jaw and clamping jaw.

[004] A key can be provided to aid the insertion and removal of the cutting insert into, and out
of, the holder blade.

[005] Examples of such cutting inserts are disclosed in US 4,573,832 and WO 2004/048020.
[006]  An cxample of such a holder blade 1s disclosed in US 5,795,109.

[007] Examples of such cutling tools are disclosed in US 4,588,333, US 6,234,727, US
7,329,072 and US 7,331,096.

[008] In addition, various keys are disclosed in US 5,697,271 and L'P 1007254.

[009] It is an object of the subject matter of the present application to provide a cutting tool
having an improved means of resiliently clamping a cutting insert in an insert receiving pocket of
a holdcr bladc.

[0010] It is also an object of the subject matter of the present application to provide an
improved cutting tool where an upper clamping jaw of the insert receiving pocket is resiliently
displaced relative to an opposing lower base jaw solely by the action of urging the cutting insert

into the insert receiving pocket.
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SUMMARY OF THE INVENTION

[0011] In accordance with the subject matter of the present application, there 1s provided a
cutting insert, longitudinally elongated in a direction defining an insert longitudinal axis,
comprising:
opposing inscrt upper and lower surlaces and a peripheral surface extending thercbetween,
the peripheral surface comprising two opposing end surfaces, at least one of the end surfaces
having an integral cutting portion; wherein
the insert upper surface comprises an insert upper abutment surface,
the insert lower surface comprises:
t(wo longitudinally spaced apart insert lower component surfaces, cach inserl
lower component surface having an insert lower abutment surface;
an insert central lower surface located between, and recessed with respect to, the
two insert lower component surtfaces;
an inscrt lower intermediate surface extending between the insert central lower
surface and cach inscrt lower component surface; wherein
at least one of the two insert lower component surfaces includes an insert mner
curved ramp extending from its insert lower abutment surface to the adjacent insert lower
intermediate surface and at least the other of the two insert lower component surfaces includes an
insert outer curved ramp extending from its insert lower abutment surface in a direction of the
adjacent end surface.
[0012] Also in accordance with the subject matter of the present application, there 1s provided a
cutting tool, comprising:
a holder blade, having a holder longitudinal axis extending in a forward to rearward
direction, comprising:
a body portion and a clamping portion;
the clamping portion having an insert receiving slot opening out to a holder front
end surface of the holder blade, the inscrt receiving slol comprising:
an upper clamping jaw having a clamping jaw abutment surface and a
lower base jaw having a base jaw lower surface, the upper clamping jaw being

resiliently displaceable relative to the lower base jaw;
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the base jaw lower surface comprising:

a front base jaw component surface adjacent the holder front end
surfacc and a rcar base jaw component surface rcarwardly spaced apart
from the front base jaw component surface, the front and rear base jaw
component surfaces each comprising a holder lower abutment surface;

a base jaw central surface located between, and recessed with
respect to, the front and rear basc jaw componcent surfaces;

a holder lower intermediate surface, extending between the base
jaw central surface and each base jaw component surface;

a cutting insert resiliently clamped between the upper clamping jaw and the lower base
jaw; wherein
the inscrt upper abutment surface abuts the clamping jaw abutment surface, the insert
lower abutment surface of the insert lower component surface closest to the operative cutting
portion abuts the holder lower abutment surface of the front base jaw component surface, and the
insert lower abutment surface of the insert lower component surface furthest from the operative
cutting portion abuts the holder lower abutment surface of the rear base jaw component surface;
and
al least the insert lower component surface closest to the operative cutling portion has an
insert inner curved ramp, and at least the insert lower component surface furthest from the

operative cutting portion has an insert outer curved ramp.
[0013] Also in accordance with the subject matter of the present application, there 1s provided a

method for assembling a longitudinally elongated cutting insert in a holder blade, the holder
blade, having a holder longitudinal axis extending in a forward to rearward direction, comprising;

a body portion and a clamping portion;

the clamping portion having an insert receiving slot opening out to a holder front end
surface of the holder blade, the insert receiving slot comprising:

an upper clamping jaw and a lower base jaw,
the upper clamping jaw being resiliently displaceable relative to the lower base jaw,
the lower base jaw having a basc jaw lower surface, the base jaw lower surlace including

a front base jaw component surface longitudinally spaced apart from a rear base jaw component
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surface, with a base jaw central surface located between and recessed with respect to the tront
and rear base jaw component surfaces;

the cutling inscrl comprising:

opposing insert upper and lower surfaces extending substantially parallel to an insert
longitudinal axis and a peripheral surface extending therebetween;

the insert lower surface having two longitudinally spaced apart insert lower component
surfaces, with an insert central lower surface located between and recessed with respect to the
two insert lower component surfaces; and

the peripheral surface having two opposing end surfaces defining a longitudinal 1nsert
length, at least one of the end surfaces having an integral cutting portion,

the method comprising the steps of:

positioning the cutling inscrt relative to the holder blade so that the insert longitudinal
axis and the holder longitudinal axis are contained in a mutual main plane and the 1nsert lower
surface 1s in contact the base jaw lower surface;

sliding the cutting insert rearwardly until the upper clamping jaw undergoes resilient
displacement; and

applying an urging forcc F to the cutting inscrt in the recarward direction Dr until the
insert lower abutment surface of the insert lower component surface closest to the operative
cutting portion abuts the holder lower abutment surface of the front base jaw component surface

and the insert lower abutment surface of the insert lower component surface furthest from the
operative cutting portion abuts the holder lower abutment surface of the rear base jaw component

surface.

BRIEF DESCRIPTION OF THE FIGURES

[0014] For a better understanding 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. 1 is a perspective view of a cutting tool in accordance with a first embodiment of the
present application;

Fig. 2 is an exploded perspective view of the cutting tool shown 1n Fig. 1;

Fig. 3 is a side view of the cutting insert shown in Fig. 2;
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Fig. 4 is a detailed view of the cutting insert shown in Fig. 3;

Fig. 5 1s an end view of the cutling insert shown in Fig. 2;

Fig. 6 is a side view of a cutting insert in accordance with a second embodiment of the
present application;

Fig. 7 is a side view of another cutting insert in accordance with the first embodiment of
the present application;

Fig. 8 1s a side view of a holder blade shown in Fig. 2;

Fig. 9 is a detailed view of the holder blade shown in Fig. 8;

Fig. 10 is a side view of another holder blade suitable for clamping the cutting insert
shown 1n Fig. 7;

Fig. 11 is a sidc view of the culting tool with the cutling inscrt in a f{irst position in
accordance with the second embodiment of the present application;

Fig. 12 is a side view of the cutting tool with the cufting insert in a second position in
accordance with the second embodiment of the present application;

Fig. 13 is a side view of the cutting tool with the cutting insert in a clamped position in
accordance with the second embodiment of the present application;

Fig. 14 is a front view of the cutting tool with the cutting insert in a clamped position in
accordance with the second embodiment of the present application; and

Fig. 15 is a side view of the cutting tool in accordance with the second embodiment of the

present application, with a key positioncd in an insert central lower recess.

[0015] 1t will be appreciated that for simplicity and clarity of illustration, elements shown 1n the
figures have not necessarily been drawn to scale. For example, the dimensions of some of the
elements may be exaggerated relative to other elements for clarity, or several physical
components may be included in onc functional block or clement. Further, where considered
appropriate, reference numerals may be repeated among the figures to indicate corresponding or

analogous elements.

DETAILED DESCRIPTION OF THE INVENTION
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[0016] 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
arc sct lorth in sufficicnt detail to provide a thorough undcerstanding of the subject matter of the
present application. Ilowever, it will also be apparent to one skilled in the art that the subject
matter of the present application can be practiced without the specitic configurations and details
presented herein.

[0017] Attention is first drawn to Figs. 1 and 2 showing a cutting tool 20, of the type used [or
grooving or parting, in accordance with a first embodiment of the subject matter of the present
application. The cutting tool 20 has a cutting insert 22 and a holder blade 24 where the cutting
inscrt 22 1s resiliently clamped within the holder blade 24.

[0018] Referring now to Fig. 3, the cutting insert 22 has an insert longitudinal axis A and 1s
elongated in the same direction as said insert longitudinal axis A. The cutting insert 22 has an
insert upper surface 26 and an opposing insert lower surface 28. There 1s a peripheral surface 30
that extends between the insert upper surface 26 and the insert lower surface 28. 'L'he peripheral
surface 30 has two opposing end surfaces 32 that extend between the insert upper surface 26 and
the insert lower surface 28, deflining a longitudinal insert length L. In accordance with some
embodiments of the subject matter of the present application, the insert upper and lower surfaces
26, 28 can extend substantially parallel to the insert longitudinal axis A. Located at, and formed
integrally with (i.e., having unitary one-piece construction with), at least one of the end surfaces
32 is a cutting portion 34. At lcast onc of the cutting portions 34 can have a cutting edge 50

associated with the insert upper surface 26. In accordance with some embodiments of the subject

matter of the present application there can be two cutting portions 34, In such a configuration,

the cutting insert 22 can be double-ended and indexable and exhibit mirror symmetry about a
median plane P1, where the median plane P1 is oriented perpendicular to the insert longitudinal
axis A and is located midway between the end surfaces 32. Alternatively, one of the cutting
portions 34 can be associated with the inscrt lower surface 28 (not shown), in which case the
cutting insert 22, does not exhibit mirror symmetry about the median plane P1, although it may

instead exhibit 180° rotational symmetry about a central axis passing perpendicularly to the sides

of the 1nscrt.
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[0019] The insert upper surface 26 has an insert upper abutment surface 36 that is located
between the end surlaces 32, The purpose of the insert upper abutment surface 36 is to provide
an upper abutment zone between the cutting insert 22 and the holder blade 24 to ensure resilient
clamping of the cutting inscrt 22. In a side view of the cutting insert 22, the insert upper
abutment surface 36 can form an insert upper imaginary line Ljy that is parallel to the insert
longitudinal axis A of the cutting insert 22.

[0020] The insert lower surface 28 has two longitudinally spaced apart insert lower component
surfaces 38. Additionally, each insert lower component surface 38 has an insert lower abutment
surface 40. The purpose of the insert lower abutment surfaces 40 is to provide two lower spaced
apart abutment zones between the cutting insert 22 and the holder blade 24 to ensure resilient
clamping of the cutting insert 22. In a side view of the cutting insert 22, the spaced apart insert
lower abutment surfaces 40 can form sections of an insert lower imaginary line Ly, which is
parallel to the insert longitudinal axis A. The insert lower surface 28 also has a non-abutting
insert central lower surface 42 which 1s located between, and recessed with respect to, the insert
lower component surfaces 38. The non-abutting insert central lower surface 42 is formed in a
single, elongated lower insert cutout 29 which is visible in a side view of the cutting inscrt 22
and 1s bounded on one side by the insert lower imaginary line Ly. In at least some
embodiments, the elongated lower insert cutout 29 extends for at least one-third the length of the

inscrt lower surface 28.
[0021] Referring now to Fig. 4, showing a detailed view of a lower part of the cutting insert 22,

the insert lower surface 28 has two insert lower intermediate surfaces 44, which extend between
the insert central lower surface 42 and each insert lower component surface 38. At least one of
the two 1nsert lower component surfaces 38 includes an insert inner curved ramp 46 extending
from its insert lower abutment surface 40 to the adjacent insert lower intermediate surface 44.
Thus, as seen in the figures, the insert inner curved ramp 46 extends from the insert lower
abutment surface 40 in a direction of the lower insert cutout 29. Each insert inner curved ramp
46 can have an insert inner radius of curvature Ry, which subtends an insert inner angle of
curvaturc oy, where 8 can be greater than or equal to 20° and Iess than or cqual to 40°. For

example, the insert inner angle of curvature oy can have a value of 30°.
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[0022] At least one of the two insert lower component surfaces 38 includes an insert outer
curved ramp 48 extending from its insert lower abutment surface 40 in a direction of the adjacent
end surface 32, Each insert outer curved ramp 48 can have an insert outer radius of curvature
R0, which subtends an insert outer angle of curvature 819, where 850 can be grcater or cqual to
5% and less than or equal to 25°. For example, the insert outer angle of curvature 810 can have a
value of 15°.

[0023] In accordance with some embodiments of the subject matter of the present application
the 1nsert outer radius of curvature Ry can be equal to the insert outer radius of curvature Ry,
[0024] When the cutting insert 22 exhibits mirror symmetry about the median plane P1 there
are exactly two insert inner curved ramps 46 and two insert outer curved ramps 48. That is to
say, both the insert lower component surfaces 38 have an insert inner curved ramp 46 and an
insert outer curved ramp 48.

[0025] Further in accordance with some embodiments of the subject matter of the present
application, the at least one insert inner curved ramp 46 can be tangential to its adjacent insert
lower abutment surface 40 at the intersection thereof. Also, the at least one insert outer curved
ramp 48 can be tangential to its adjacent insert lower abutment surface 40 at the intersection
thereot. In accordance with other embodiments of the subject matter of the present application,
the at lcast onc insert inner curved ramp 46 can also be tangential to its adjacent insert lower
intermediate surface 44 at the intersection thereof.

10026} Referring now to Fig. 5, the insert upper abutment surface 36 and the inscrt lower
surface 28 can be generally V-shaped in an end view of the cutting insert 22. In accordance with
some embodiments of the present application, the insert upper abutment surface 36 and the insert
lower surface 28 can be of a femalc groove type. This configuration, which provides a clamping
mechanism whereby lateral displacement of the cutting insert 22, 122 is restricted when clamped
within the holder blade 24, i1s well known and is not part of the invention.

[0027] Referring to Fig. 6, in accordance with a second embodiment of the present application,
the 1nscrt central lower surface 42 of the cutting inscrt 122 can have a substantially semi-circular
insert central lower recess 52. It should be noted that the substantially semi-circular insert central

lower recess 52 is provided for the insertion of a protrusion 54 of a key 56 (see Fig. 15) that can
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be pivoted in order to apply an urging force for the purpose of positioning the cutting insert 122
into its clamped position, relative to the holder blade 24.

[0028]  Attention i1s drawn to Fig. 7, which shows an example of a single-ended cutting insert 22
in accordance with the present application having a single cutting portion 34. In this non-
limiting example of the present application, the insert longitudinal axis A is not parallel to the
feed direction FD of the cutting insert 22 when the cutting insert 22 is clamped in a blade holder
24 and cngaging a workpicce. However, in other cxamplcs, the inscrt longitudinal axis A can be
parallel to the feed direction FD of the cutting insert 22 when the cutting insert 22 is clamped in a
blade holder 24 and engaging a workpiece.

[0029] When the cutting insert 22 is single-ended then there is exactly one insert inner curved
ramp 46 and one insert outer curved ramp 48. That is to say, only the insert lower component
surface 38 closest to the single cutting portion 34 has an insert inner curved ramp 46, and only
the 1nsert lower component surface 38 furthest from the single cutting portion 34 has an insert
outer curved ramp 48.

[0030] Attention is now drawn to Fig. 8 showing the holder blade 24, for resiliently retaining
the cutting insert 22, 122 described herein. The holder blade 24 has a holder longitudinal axis B
that defines a forward to rearward direction Dy, Dr. It should be appreciated that use of the terms
"forward” and "rearward" throughout the description and claims refer to a relative position in a
direction of the holder longitudinal axis B towards the left and right, respectively, in Figs. 8 to 13
and 15. The holder blade 24 has a body portion 88 and a clamping portion 60 intecgrally [ormed
with the body portion §8. The clamping portion 60 has an insert receiving slot 62 opening out to
a holder front end surface 64 of the holder blade 24. The insert receiving slot 62 has an upper
clamping jaw 66 and a lowcr basc jaw 68, where the upper clamping jaw 66 1s resiliently
displaccable with respect to the lower base jaw 68. The upper clamping jaw 66 has a clamping
jaw abutment surface 70. The lower base jaw 68 has a base jaw lower surface 72.

[0031] The basc jaw lower surface 72 has two spaced apart basc jaw componcent surlaces, a
front base jaw component surface 74 adjacent the holder front end surface 64 and a rear base jaw
component surface 76 rearwardly spaced apart from the front base jaw component surface 74. In
accordance with some embodiments of the subject matter of the present application the {ront and

rear base jaw component surfaces 74, 76 each have a holder lower abutment surface 78. In a side
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view of the holder blade 24, the two spaced apart holder lower abutment surfaces 78 can form
sections ol a holder lower imaginary line Ly, which is parallel to the holder longitudinal axis B.
[0032] Referring to Fig. 9, the base jaw lower surface 72 has a non-abutting base jaw central
surfacc 80 located between, and recessed with respect to, the front and rear base jaw component
surfaces 74, 76. The non-abutting base jaw central surface 80 is formed in a single, elongated
base jaw cutout 73 which is visible in a side view of the holder blade 24 and is bounded on onc¢
sidc by the holder lower imaginary hine Lyp. In at Icast some ecmbodiments, the clongated basc
jaw cutout 73 extends for at least one-third the length of the base jaw lower surface 72. The base
jaw lower surface 72 has two spaced apart holder lower intermediate surfaces 82, which extend
between the base jaw central surface 80 and its adjacent front and rear base jaw component
surfaces 74, 76. Each of the front and rear base jaw component surfaces 74, 76 can include a
holder inner curved ramp 84 extending from its holder lower abutment surface 78 to the adjacent
holder lower intermediate surface 82. Lach holder inner curved ramp 84 can have a holder inner
radius of curvature Ry, which subtends a holder inner angle of curvature o0y where ogy can be
greater or equal to 20° and less than or equal to 40)°. For example, the holder inner angle of
curvaturc oy can have a value of 30°.

(0033} The front base jaw component surface 74 can include a holder outer curved ramp 86
extending from its holder lower abutment surface 78 to the adjacent holder front end surface 64.
The holder outer curved ramp 86 can have a holder outer radius of curvature Ryo, which
subtends a holder outer angle of curvature 8y, where 8y can be greater or equal to 52 and less
than or equal to 25°. Tor example, the insert outer angle of curvature 0yo can have a value of
15°.

[0034] In accordance with some embodiments of the subject matter of the present application

thc holder outer radius of curvaturc Ry can be cqual to the holder outer radius of curvature Ryo.

(0035] Tfurther in accordance with some embodiments of the subject matter of the present
application, the two holder inner curved ramps 84 can be tangential to their adjacent holder lower
abutment surface 78 at the intersection thereof. Also, the one holder outer curved ramp 86 can be
tangential to its adjacent holder lower abutment surface 78 at the intersection thereof. Also, the

two holder inner curved ramps 84 can be tangential to their adjacent holder lower intermediate

surfaces 82 at the intersection thereof.

- 10 -
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[0036] The clamping jaw abutment surface 70 and the base jaw lower surface 72 can be
gcncrally V-shaped, in a front end vicw. In accordance with somc cmbodiments, the clamping
jaw abutment surface 70 and the base jaw lower surface 72 can be of a male groove type. This
configuration, which provides a clamping mechanism where the cutting insert 22, 122 can not be
displaced laterally when clamped within the holder blade 24 is well known and is not part of the
invention.

[0037] Attention is drawn to Fig. 10, which shows an example the holder blade 24 in
accordance with the present application which 1s suitable for the single-ended cutting insert 22,
122 that is shown in Fig. 7.

[0038] Referring back to Fig. 1, the cutting tool 20 has a cutting insert 22 resiliently clamped
between the upper clamping jaw 66 and the lower base jaw 68. The insert upper abutment
surface 36 abuts the clamping jaw abutment surface 70, the insert lower abutment surface 40 of
the inscrt lower component surface 38 closcst to the operative cutting portion 34 abuts the holder
lower abutment surface 78 of the front base jaw component surface 74, and the insert lower
abutment surface 40 of the insert lower component surface 38 furthest from the operative cutting
portion 34 abuts the holder lower abutment surface 78 of the rear base jaw component surface 76.
Al least the insert lower component surface 38 closest to the operative cutting portion 34 has an
insert inner curved ramp 46, and at least the insert lower component surface 38 furthest from the

operative cutting portion 34 has an insert outer curved ramp 48.

[0039] Another aspect of the present application also includes a method of assembling the
cutting tool 20, 120. Rcference is first made to Fig. 11, showing the cutting inscrt 22 of the [irst
embodiment, although the method is also applicable for the second embodiment ol the cutling
insert 122. The cutting insert 22, 122 is positioned relative to the holder blade 24 so that the

insert longitudinal axis A and the holder longitudinal axis B are contained in a mutual main plane
P2 and the insert lower surface 28 is in contact the base jaw lower surface 72 (see I'ig. 14).

[0040] Referring now to Fig. 12, the cutting insert 22, 122 is slid rearwardly until the upper
clamping jaw 66 undcrgocs resilient displacement. It should be noted that greater than half the
longitudinal insert length L can be rearward of the holder front end surface 64 before the upper

clamping jaw 66 undergoes resilient displacement. This has the beneficial effect of reducing the

211 -
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remaining insertion distance for the cutting insert 22, 122 to reach a clamped position, whilst the
upper clamping jaw 66 is resiliently displaced.

[0041] Reterring now to Fig. 13, an urging torce K 1s applied to the cutting insert 22, 122 in the
rcarward dircction Dg until the insert lower abutment surface 40 of the inscrt lower component
surface 38 closest to the operative cutting portion 34 abuts the holder lower abutment surface 78
of the front base jaw component surface 74 and the insert lower abutment surface 40 of the insert
lowcer component surface 38 furthest from the operative cutting portion 34 abuts the holder lower
abutment surface 78 of the rear base jaw component surface 76. In this clamped position, the
elongated lower insert cutout 29 opposes the elongated base jaw cutout 73, and the recessed
insert central lower surface 42 opposes the recessed base jaw central surface 80, thereby forming
a pass-through 93 between the cutting insert and base jaw lower surface 72, said pass-though 93
being visible in a side view of the assembled cutting tool.

[0042] The method for assembling a longitudinally elongated cutting insert 22, 122 in a holder
blade 24 recquires no additional means for resiliently displacing the upper clamping jaw 66
relative to the lower base jaw 68.

[0043] Thus in contrast to US 5,697,271, for cxamplc, thec upper clamping jaw 66 is devoid of a
throughbore for the key 56 to engage with and widen the insert receiving slot 62. This allows,
inter alia, the upper clamping jaw 66 to be formed with a shape that 1s advantageous for the
evacuation of metal chips and other debris. For example, the internal angle 8 formed between an
upper clamping jaw top surface 88 of the upper clamping jaw 66 and the clamping jaw abutment
surface 70 can be reduced. This has the effect of causing the metal chips, formed from the metal
working of the work piece, to be deflected with less impact on the upper clamping jaw top
surface 88 of the upper clamping jaw 66 and will thus cause less damage to said upper clamping
jaw 66, thereby extending its life.

[0044] Another advantage of the absence of a throughbore is the possibility to include a cooling
system (not shown) in the upper clamping jaw 66 of the cutting tool 20, 120 whereby a cooling
duct, for the provision of a cooling [luid, can extend through the upper clamping jaw 66. Clearly,
the existence of a throughbore in the upper clamping jaw 66 would significantly limit the path of

such a cooling duct making it difficult for such a cooling system to be implemented.
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[0045] The ability to urge the cutting insert 22, 122 into a clamped position within the insert
receiving slot 62, with no additional means for resiliently displacing the upper clamping jaw 66
relative to the lower base jaw 68, is achieved by having the insert central lower surface 42 and
thc basc jaw central surface 80 rccessed, which has the cffcct that the insert upper abutment
surface 36 can slide freely relative to the clamping jaw abutment surface 70 and insert lower
component surface 38 closest the operative cutting portion 34 can slide freely relative to the base
jaw central surface 80 until at least one of the inscrt inner or outer curved ramps 46, 48 comces
into contact with its respective front or rear base jaw component surfaces 74, 76. That is to say,
until the upper clamping jaw 66 undergoes resilient displacement. This allows a significant
longitudinal portion of the cutting insert 22, 122 to be inserted into the insert receiving slot 62
before the necessity of providing any substantial force. That is to say that more than halt the
longitudinal insert length L is recarward of the holder front end surface 64 betore the upper
clamping jaw 66 undergoes resilient displacement. At such a defined point the culling insert 22,
122 is in a stable position within the holder blade 24 and a mechanism to apply a urging force I
to urge the cutting insert 22, 122 into a clamped position (for example with the aid of the key 56),
can be applicd morc casily than if the cutting insert 22, 122 was in an unstable position, and
liable to be inadvertently 'knocked' out of position before the urging force F could be applied.

[0046] It will also be understood that the curved properties of the insert inner and outer curved
ramps 46, 48 allow the cutting insert 22, 122 to be positioned in the clamping position in a
smooth manner. The curved ramps also ensure there is a gradual increase in resistance to the
inscrtion of the cutting insert 22, 122, caused by the resilicnt displacement of the upper clamping
jaw 66, to the final clamping position, which allows the insertion of the cutting insert 22, 122 to

be performed in a controlled and fluid fashion.

[0047] Yet another feature of the subject matter of the present application is that the resilient
clamping force provided by the upper clamping jaw 66 and the lower base jaw 68 is improved.
In the present application, in order to position the cutting insert 22, 122 into a clamping position,
the upper clamping jaw 66 is displaced, rclative to the lower basc jaw 68, by a minimuim
distance. That is to say, the upper clamping jaw 66 is displaced only by the cutting insert 22,

122, and no additional space between the cutting insert 22, 122 and the upper clamping jaw 66
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needs to be provided. Therefore, the resilience in the upper clamping jaw 66 is maximized to
providc a grcater clamping force.

[0048] 1t should further be noted that another feature in the second embodiment of the present
application having a cutting insert 122 with an insert central lower recess 52 is that there 1s no
requirement for a recess at the rear of the insert receiving slot 62 to accommodalte the protrusion
54 of the key 56 when removing the cutting insert 122 from the holder blade 24. The absence of
the recess allows the upper clamping jaw 66 to have increased resilience with respect to the
lower base jaw 68, thereby providing clamping forces of a greater magnitude.

[0049] Another feature in accordance with the second embodiment of the present application
having the cutting insert 122 with the insert central lower recess 52 is that, when removing the
cutting inscrt 122 from the holder blade 24 with the key 56 and applying an extraction foree Ky
on the insert central lower recess 52, the cutting insert 122 can be ejected from the msert
receiving slot 62 in a controlled manner. This is achieved since, when pivoting the key 56 in a
forward direction Dy in order to remove the cutting insert 122, the protrusion 54 of the key 56
comes into contact with the front base jaw component surface 74 (see Fig. 15). This contact
prevents the key 56 being pivoted further and occurs while the cutting insert 122 is still partially
located in the insert recciving slot 62. At this point, the protrusion 54 of the key 56 can be
removed from the insert central lower recess 52 so that the cutting insert 122 can be completely
removed from the holder blade 24 in a controlled manner. If, for example, the extraction force
Fi is applied to the end surface 32 furthest from the operative cutting portion 34, the cutting
insert 22 would be liable to be [ully displaced from the inscrt recciving slot 62. It such a
scenario, (or a double-ended culling insert {or example, the tool operator may not know which
cutting portion 34 has been used and which cutting portion is unused 34.

[0050] Although the subject matter of the present application has been described to a certain
degree of particularity, it should be understood that various alterations and modifications could

be made without departing from the spirit or scope of the invention as hereinafter claimed.
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CLAIMS

A cutting insert (22, 122), longitudinally elongated in a direction defining an insert

longitudinal axis (A), comprising:

opposing insert upper and lower surfaces (26, 28) and a peripheral surface (30) extending

therebetween, the peripheral surface (30) comprising two opposing end surfaces (32), at least one

of the end surfaces (32) having an integral cutting portion (34); wherein

2.

the insert upper surface (26) comprises an insert upper abutment surface (36);
the 1nsert lower surlace (28) comprises:

two longitudinally spaced apart insert lower component surfaces (38), each insert
lower component surface (38) having an insert lower abutment surtace (40);

an insert central lower surface (42) located between, and recessed with respect to,
the two inscrt lower component surfaces (38);

an insert lower intermediate surface (44) extending between the insert central
lower surface (42) and each insert lower component surface (38); wherein

at least one of the two insert lower component surfaces (38) includes an insert
inner curved ramp (46) extending from its insert lower abutment surface (40) to the
adjacent insert lower intermediate surface (44) and at least the other of the two insert
lower component surfaces (38) includes an insert outer curved ramp (48) extending from

its insert lower abutment surface (40) in a direction of the adjacent end surface (32).

The cutting insert (22, 122), according to claim [; wherein

the at least one insert inner curved ramp (46) is tangential to its adjacent 1nsert lower

abutment surface (40) at an intersection thereof, and

the at least one insert outer curved ramp (48) is tangential to its adjacent 1nsert Jower

abutment surface (40) at an intcrscction thercof.

3.

The cutting insert (22, 122), according to claims 1 or 2; wherein

the at lcast one insert inner curved ramp (46) has an insert inner radius of curvature (Ry)

subtending an insert inner angle of curvature oy, wherein 20° < op < 40°, and

15 -



CA 02861725 2014-06-26

WO 2013/105080 PCT/11.2012/050507

the at least one insert outer curved ramp (48) has an insert outer radius of curvature (Rio)

subtending an insert outer angle of curvature o, wherein 5° < 010 < 25°.

4. The cutting insert (22, 122), according to claim 3, wherein the insert inner radius of

curvature (Ry) is equal to the insert outer radius of curvature (Ryp).

5. The cutting insert (22, 122), according to any onc of claims 1 to 4; wherein 1n a sidc view
of the cutting insert,

the two insert lower abutment surfaces (40) form sections of an insert lower imaginary
line (L) parallel to the insert longitudinal axis (A); and

the insert upper abutment surface (36) forms an insert upper imaginary line (Iju) parallel

Lo the insert longitudinal axis (A).

0. The cutting insert (22, 122), according to any one of claims 1 to 5; wherein
the at lcast one insert inner curved ramp (46) is tangential to its adjacent inscrt lower

intermediate surface (44) at the intersection thereof.

7. The cutting insert (22, 122), according to any one of claims 1 to 6, wherein the 1nsert
upper abutment surface (36) and the insert lower surface (28) are generally V-shaped, in an end

view of the cutting insert (22, 122).

8. The cutting insert (22, 122), according to claim 7, wherein the generally V-shaped insert

upper abutment surface (36) and the insert lower surface (28) are ot a female groove type.

9. The cutting insert (22, 122), according to any one of claims 1 to 8, having two cutting
portions (34); wherein
the cutting insert (22, 122) exhibits mirror symmetry about a median planc (P1)

perpendicular to the insert longitudinal axis (A) and located midway between the end surfaces

(32).
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10.  The cutting insert (22, 122), according to any one of claims 1 to 8, having a single cutting
portion (34); wherein

only the insert lower component surface (38) closest to the single cutting portion (34) has
an insert inner curved ramp (40), and

only the insert lower component surface (38) furthest from the single cutting portion (34)

has an 1nsert outer curved ramp (48).

11.  The cutting insert (22, 122), according to any one of claims | to 10; wherein
at least one of the at least one cutting portions (34) has a cutting edge (50) associated with

the insert upper surface (26).

12.  The cutting inscrt (122), according Lo any onc of claims 1 to 11, wherein the insert central

lower surface (42) comprises a substantially semi-circular insert central lower recess (52).

13. A cutting tool (20,120), comprising:
a holder blade (24), having a holder longitudinal axis (B) extending in a forward to
rcarward dircction, comprising:
a body portion (58) and a clamping portion (60);
the clamping portion (60) having an insert receiving slot (62) opening out to a
holder front end surface (64) of the holder blade (24), the insert receiving slot (62)
comprising:
an upper clamping jaw (66) having a clamping jaw abutment surface (70)
and a lower base jaw (68) having a base jaw lower surface (72), the upper
clamping jaw (66) being resilicntly displaccable relative to the lower basc jaw
(68);
the base jaw lower surface (72) comprising:
a front base jaw component surface (74) adjacent the holder front
end surface (64) and a rear base jaw component surface (76) rearwardly

spaccd apart from the {ront base jaw component surface (74), the [ront and
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rear base jaw component surfaces (74, 76) each comprising a holder lower
abutment surface (78);
a basc jaw central surlace (80) located between, and reeessed with
respect to, the front and rear base jaw component surfaces (74, 76);
a holder lower intermediate surface (82), extending between the
base jaw central surface (80) and each base jaw component surface (74,
70);
a cutting insert (22, 122) resiliently clamped between the upper clamping jaw (66) and the
lower base jaw (68); wherein
the cutting insert (22, 122) is in accordance with any one of claims 1 to 12;
the insert upper abutment surface (36) abuts the clamping jaw abutment surface (70), the
inscert lower abutment surface (40) of the insert lower component surface (38) closest to the
operative cutting portion (34) abuts the holder lower abutment surface (78) of the front base jaw
component surtace (74), and the insert lower abutment surface (4()) of the insert lower
component surface (38) furthest from the operative cutting portion (34) abuts the holder lower
abutment surface (78) of the rear base jaw component surface (76); and
at lcast the 1nscrt lower component surface (38) closcst to the operative cutting portion
(34) has an insert inper curved ramp (46), and at least the insert lower component surface (38)

furthest from the operative cutting portion (34) has an insert outer curved ramp (48).

14.  The cutting tool (20, 120), according to claim 13; wherein

each of the front and rear base jaw component surfaces (74, 76) includes a holder inner
curved ramp (84) extending from its holder lower abutment surface (78) to the adjacent holder
lower intermediate surface (82) and the front basc jaw componcent surface (74) includes a holder

outer curved ramp (86) extending from its holder lower abutment surface (78) to the holder front

end surface (64).

15.  The cutting tool (20, 120), according to claim 14; wherein
cach holder inner curved ramp (84) 1s tangential to its adjacent holder lower abutment

surface (78) at the intersection thereof, and
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the holder outer curved ramp (86) 1s tangential to its adjacent holder lower abutment

surface (78) at the intersection thereol.

16. The cutting tool (20, 120), according to claim135; wherein

each holder inner curved ramp (84) has a holder inner radius of curvature (Ryy)
subtending an holder inner angle of curvature dyy, wherein 20° < oy < 40°, and

the holder outer curved ramp (86) has a holder outer radius of curvature (Ryo) subtending

a holder outer angle of curvature oyo, wherein 5° < ogo < 25°.

17. The cutting tool (20, 120), according to claim 16, wherein the holder inner radius of

curvature (Ryp) 18 equal to the holder outer radius of curvature (Ryo).

18.  The cutting tool (20, 120), according to any one of claims 13 to 17; wherein, 1n a side
view of the cutting tool,
the two holder lower abutment surfaces (78) form sections of a holder lower imaginary

line (I gr) parallel to the holder longitudinal axis (B).

19. The cutting tool (20, 120), according to any one of claims 13 to [7; wherein, 1n a side
view of the cutting tool,

the two insert lower abutment surfaces (40) form sections of a lower imaginary line (L))
parallel to the insert longitudinal axis (A); and

the insert upper abutment surface (36) forms an insert upper imaginary line (L) parallel

to the insert longitudinal axis (A).

20.  The cutting tool (20, 120), according to any one of claims 1314 to 19; wherein

cach holder inner curved ramp (84) is tangential to its adjacent holder lower intermediate

surface (§2) at the intersection thereot.
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21.  The cutting tool (20, 120), according to any one of claims 13 to 20, wherein the clamping
jaw abutment surface (70) and the base jaw lower surface (72) are generally V-shaped, in a front

cnd view of the cutting tool (20, 120).

22. The cutting tool (20, 120), according to claim 21, wherein the generally V-shaped

clamping jaw abutment surface (70) and the base jaw lower surface (72) are of a male groove

typc.

23. A method for assembling a longitudinally elongated cutting insert (22, 122) in a holder
blade (24), the holder blade (24), having a holder longitudinal axis (B) extending in a forward to
rearward direction (Dg, Dgr), comprising;
a body portion (58) and a clamping portion (60);
the clamping portion (60) having an insert receiving slot (62) opening out to a holder
front end surface (64) of the holder blade (24), the insert receiving slot (62) comprising:
an upper clamping jaw (66) and a lower base jaw (03),
the upper clamping jaw (66) being resiliently displaceable relative to the
lower basc jaw (68),
the lower base jaw (68) having a base jaw lower surface (72), the base jaw
lower surface (72) including a front base jaw component surface (74)

longitudinally spaced apart from a rear base jaw component surface (76), with a

base jaw central surface (80) located between and recessed with respect to the
front and rear base jaw component surfaces (74, 76);
the cutting insert (22, 122) comprising:

opposing inscrt upper and lower surfaces (26, 28) cxtending substantially
parallel to an insert longitudinal axis (A) and a peripheral surface (30) extending
therebetween;

the insert lower surface (28) having two longitudinally spaced apart insert
lower component surfaces (38), with an insert central lower surface (42) located
between and recessed with respect Lo the two insert lower component surlaces

(38); and
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the peripheral surface (30) having two opposing end surfaces (32) defining
a longitudinal insert length (I.), at least one of the end surfaces (32) having an
intcgral cutting portion (34),
the method comprising the steps of:
positioning the cutting insert (22, 122) relative to the holder blade (24) so that the insert
longitudinal axis (A) and the holder longitudinal axis (B) are contained in a mutual main plane
(P2) and the inscrt lower surface (28) 1s in contact the basc jaw lower surface (72);
sliding the cutting insert (22, 122) rearwardly until the upper clamping jaw (60)
undergoes resilient displacement; and
applying an urging force (F) to the cutting insert (22, 122) in the rearward direction (D)
until the insert lower abutment surface (40) of the insert lower component surface (38) closest to
the operative cutting portion (34) abuts the holder lower abutment surlace (78) ol the [ront basc
jaw component surface (74) and the insert lower abutment surface (40) of the insert lower
component surface (38) furthest from the operative cutting portion (34) abuts the holder lower

abutment surface (78) of the rear base jaw component surface (706).

24.  The method for assembling a longitudinally clongated cutting inscrt (22, 122) in a holder
blade (24) according to claim 23, wherein no additional means [or resiliently displacing the upper

clamping jaw (60) relative to the lower base jaw (68) are employed.

25.  The method for assembling a longitudinally elongated cutting insert (22, 122) in a holder
blade (24) according to claims 23 or 24, wherein greater than half the longitudinal 1nsert length
(L) is rearward of the holder front end surface (64) before the upper clamping jaw (66) undergoes

resilient displacement.
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