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RHOMBUS-SHAPED INDEXABLE CUTTING INSERT AND CUTTING TOOL

FIELD OF THE INVENTION
The present invention relates to a cutting tool and a cutting insert for use in metal cutting

processes in general, and for turning operations in particular.

BACKGROUND OF THE INVENTION

Within the field of cutting tools used in turning operations, there are many examples of
cutting inserts being removably secured in an insert receiving pocket of a tool holder. In some
instances, these cutting tools are configured such that the co-operating surfaces of the cutting
insert and the insert receiving pocket are formed with protrusions and recesses. In other
instances, these cutting tools are configured such that the co-operating surfaces of the cutting
insert and the insert receiving pocket are formed with male and female type mating elements.

US 7,201,545 discloses a cutting tool having a holder, a shim and an indexable cutting
insert. The shim, having a substantially rhomboidal shape with substantially parallel upper and
lower sides, is mounted in a pocket of the holder. The cutting insert, having a substantially
rhomboidal shape, in analogy with the shim, is mounted against the shim, whereby three out of
six protrusions on a lower side of the cutting insert are in 'active’ abutment with two support
surfaces on the upper side of the shim, whilst two recesses on the upper side of the shim provide
clearance for the other three 'passive' protrusions. Indexing the cutting insert by 180° results in
the three 'active' protrusions becoming "passive' and vice versa.

US 7,387,474 discloses a cutting tool having a holder with an insert seat, and an
indexable cutting insert, with a rhombic basic shape, mounted therein. The insert seat includes
two male type engagement portions in the form of elongated ridges oriented at 90° to each other,
and forming a T-shaped configuration. A bottom side of the cutting insert includes two sets of
female type engagement portions, each set having two elongated grooves oriented at 90° to each
other. In each index position of the cutting insert, one set is actively engaged with the two
elongated ridges and the other set is inactive.

It is an object of the present invention to provide an improved cutting tool.
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It is also an object of the present invention to evenly distribute the clamping force
between the cutting insert and the insert holder, and to achieve stable three-point clamping.

It is a further object of the present invention to provide an engagement configuration
between the cutting insert and the insert holder which provides good resistance to lateral cutting
force components at the insert's operative nose cutting edge

It is a further object of the present invention to provide a tool holder that can be

efficiently manufactured.

SUMMARY OF THE INVENTION
In accordance with the present invention, there is provided a generally rhombus-shaped
indexable cutting insert comprising:
opposing upper and lower surfaces and a peripheral side surface extending therebetween, the
peripheral side surface having alternating obtuse and acute corner surfaces separated by four relief
surfaces;
a central axis passing through the upper and lower surfaces, about which central axis the
cutting insert is indexable;
a minor vertical plane containing the central axis and intersecting the two obtuse corner
surfaces; and
a nose cutting edge formed at the intersection of at least one of the upper and lower surfaces
with each of the two acute corner surfaces,
at least one of the upper and lower surfaces comprising:
an engagement surface comprising a single primary engagement element and four
secondary engagement elements,
the primary engagement element having an elongated pair of primary engagement
flank surfaces and a primary engagement plane, the primary engagement element exhibiting
mirror symmetry about the primary engagement plane,
each secondary engagement element including a secondary engagement portion, the
secondary engagement portion having an elongated pair of secondary engagement flank
surfaces and a secondary engagement plane, the secondary engagement portion exhibiting

mirror symmetry about the secondary engagement plane,
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wherein the primary engagement plane contains the central axis and intersects each
nose cutting edge, and
wherein each secondary engagement plane does not contain the central axis and

forms an acute engagement angle with the primary engagement plane.

Also in accordance with the present invention, there is provided a cutting tool comprising:
a tool holder having a main body with an insert receiving pocket formed in a front end
thereof, and a cutting insert of the sort described above removably secured in the insert receiving

pocket by means of a clamping member.

Further in accordance with the present invention, there is provided a generally rhombus-
shaped indexable cutting insert comprising:
opposing upper and lower surfaces and a peripheral side surface extending therebetween, the
peripheral side surface having alternating obtuse and acute corner surfaces separated by four relief
surfaces;
a central axis passing through the upper and lower surfaces, about which central axis the
cutting insert is indexable;
a minor vertical plane containing the central axis and intersecting the two obtuse corner
surfaces; and
a nose cutting edge formed at the intersection of at least one of the upper and lower surfaces
with each of the two acute corner surfaces,
at least one of the upper and lower surfaces comprising:
an engagement surface comprising a single primary engagement element and four
secondary engagement elements,
the primary engagement element extending along a primary engagement plane
which contains the central axis and intersects each nose cutting edge, the primary
engagement element exhibiting mirror symmetry about the primary engagement plane, and
the four secondary engagement elements constituting two pairs of parallel, offset secondary
engagement elements, each pair having one member on either side of the primary engagement

plane.
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BRIEF DESCRIPTION OF THE DRAWINGS
For a better understanding, the invention will now be described, by way of example only,
with reference to the accompanying drawings in which chain-dash lines represent cut-off

boundaries for partial views of a member and in which:

Fig. 1 is a perspective view of a cutting tool in accordance with some embodiments of the
present invention;

Fig. 2 is a side view of the cutting tool shown in Fig. 1;

Fig. 3 is an exploded perspective view of the cutting tool shown in Fig. 1;

Fig. 4 is a bottom view of a 'single-sided' cutting insert in accordance with some
embodiments of the present invention;

Fig. 5 is an imaginary four-sided polygon associated with the cutting insert shown in Fig.
4; and

Fig. 6 is a bottom view of a 'double-sided’ cutting insert in accordance with some

embodiments of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a cutting tool 20 comprising a tool holder 22 having a
main body 24 with an insert receiving pocket 26 formed in a front end 28 thereof, and a
generally rhombus-shaped indexable cutting insert 30, 30" removably secured in the insert
receiving pocket 26 by means of a clamping member 32.

In some embodiments of the present invention, as shown in Figs. 1 to 3, the cutting tool
20 may be in the form of a turning tool, having a holder shank 34 extending away from the front
end 28 of the main body 24.

Also, in some embodiments of the present invention, the tool holder 22 may be
manufactured from machined steel, and the cutting insert 30, 30' may preferably be
manufactured by form pressing and sintering a cemented carbide, such as tungsten carbide, and
may be coated or uncoated.

According to the present invention, as shown in Figs. 1, 4 and 6, the generally rhombus-

shaped cutting insert 30, 30" has opposing upper and lower surfaces 36, 38 and a peripheral side
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surface 40 extending therebetween, the peripheral side surface 40 having alternating obtuse and
acute corner surfaces 42, 44 separated by four relief surfaces 46.

In some embodiments of the present invention, the four relief surfaces 46 may be planar.

Also according to the present invention, a nose cutting edge 48 is formed at the intersection
of at least one of the upper and lower surfaces 36, 38 with each of the two acute corner surfaces 44.

In some embodiments of the present invention, as shown in Figs. 1, 2 and 6, a rake
surface 50 may be formed on at least one of the upper and lower surfaces 36, 38 adjacent each nose
cutting edge 48.

According to the present invention, as shown in Figs. 3, 4 and 6, a central axis A1 passes
through the upper and lower surfaces 36, 38, about which central axis Al the cutting insert 30, 30"
is indexable.

In some embodiments of the present invention, as shown in Figs. 4 and 6, a clamping bore
52 may extend co-axially with the central axis A1 and open out to at least one of the upper and
lower surfaces 36, 38.

Also, in some embodiments of the present invention, the cutting insert 30, 30" may exhibit
two-fold rotational symmetry about the central axis Al.

According to the present invention, as shown in Figs. 3, 4 and 6, at least one of the upper
and lower surfaces 36, 38 comprises an engagement surface 54 having five engagement ridges
and/or grooves 56, 58, the five engagement ridges and/or grooves 56, 58 comprising a single
primary engagement element 56 and four secondary engagement elements 58.

In some embodiments of the present invention, the engagement surface 54 may have
exactly five engagement ridges and/or grooves 56, 58.

Also, in some embodiments of the present invention, when the cutting insert 30, 30" is
viewed axially along the central axis A1, as shown in Figs. 4 and 6, the four secondary engagement
elements 58 may be entirely located inside an imaginary circle S circumscribing the two obtuse
corner surfaces 42, and the primary engagement element 56 may intersect the imaginary circle S.

Further, in some embodiments of the present invention, only the lower surface 38 may
comprise an engagement surface 54, and nose cutting edges 48 may only be formed at the
intersection of the upper surface 36 with the two acute corner surfaces 44. For these 'single-sided'
embodiments of the cutting insert 30, as shown in Fig. 4, the primary engagement element 56 of the

lower surface 38 may intersect the two acute corner surfaces 44.



10

15

20

25

30

WO 2014/155375 PCT/IL2014/050236

Also, for these 'single-sided' embodiments of the cutting insert 30, each of the four
secondary engagement elements 58 of the lower surface 38 may intersect the peripheral side surface
40.

Further, for these 'single-sided’ embodiments of the cutting insert 30, the cutting insert 30
may be described as 'positive’, having four relief surfaces 46 inclined inwardly in a direction
away from the upper surface 36.

Alternatively, in some embodiments of the present invention, as shown in Fig. 6, the
cutting insert 30' may be 'double-sided’, with nose cutting edges 48 being formed at the
intersection of both the upper and lower surfaces 36, 38 with the two acute corner surfaces 44, and
both the upper and lower surfaces 36, 38 comprising an engagement surface 54.

It should be appreciated that the 'double-sided’ cutting insert 30', having a total of four nose
cutting edges 48, provides greater economic efficiency.

Further, for these 'double-sided' embodiments of the cutting insert 30", the cutting insert 30'
may be described as 'negative' or 'neutral’, having four relief surfaces 46 parallel to the insert axis
Al.

According to the present invention, as shown in Figs. 4 and 6, the primary engagement
element 56 has an elongated pair of primary engagement flank surfaces 60 and a vertically
extending primary engagement plane P1. The primary engagement element 56 exhibits mirror
symmetry about the primary engagement plane P1.

In some embodiments of the present invention, the cutting insert 30, 30' may exhibit
mirror symmetry about the primary engagement plane P1.

Also, in some embodiments of the present invention, the two surface components of the
pair of primary engagement flank surfaces 60 may be separated by the primary engagement plane
P1.

Further, in some embodiments of the present invention, the primary engagement element
56 may be V-shaped when viewed in a cross-section perpendicular to the primary engagement plane
P1.

Yet further, in some embodiments of the present invention, the two surface components of
the pair of primary engagement flank surfaces 60 may extend parallel to each other.

It should be appreciated that use of the term "V-shaped" throughout the description and

claims, is not restricted to a pair of flank surfaces forming a V' shape and intersecting at a vertex
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point (when viewed in cross-section), but also accounts for an additional surface spacing apart the
pair of flank surfaces.

In some embodiments of the present invention, the primary engagement element 56 may
include a primary intermediate surface 62 spacing apart the pair of primary engagement flank
surfaces 60.

According to the present invention, as shown in Figs. 4 and 6, the primary engagement
plane P1 contains the central axis A1 and intersects each nose cutting edge 48.

In some embodiments of the present invention, the primary engagement plane P1 may
bisect each nose cutting edge 48, and each nose cutting edge 48 may exhibit mirror symmetry about
the primary engagement plane P1.

According to the present invention, as shown in Figs. 4 and 6, each secondary engagement
element 58 includes a secondary engagement portion 64, where the secondary engagement portion
64 has an elongated pair of secondary engagement flank surfaces 66 and a vertically extending
secondary engagement plane P2. The secondary engagement portion 64 exhibits mirror symmetry
about the secondary engagement plane P2.

In some embodiments of the present invention, the two surface components of each pair of
secondary engagement flank surfaces 66 may be separated by their respective secondary
engagement plane P2.

Also, in some embodiments of the present invention, each secondary engagement element
58 may be V-shaped when viewed in a cross-section perpendicular to its respective secondary
engagement plane P2.

Further, in some embodiments of the present invention, the two surface components of
each pair of secondary engagement flank surfaces 66 may extend parallel to each other.

Yet further, in some embodiments of the present invention, each secondary engagement
portion 64 may include a secondary intermediate surface 68 spacing apart its respective pair of
secondary engagement flank surfaces 66.

In some embodiments of the present invention, the four secondary engagement portions 64
may be identical to each other.

Also, in some embodiments of the present invention, each secondary engagement plane P2
may be non-coplanar with the other three secondary engagement planes P2. However, pairs of

secondary engagement portions 64 intersecting opposite relief surfaces 46 may be parallel to one
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another. This results in the four secondary engagement elements 58 constituting two pairs of
parallel, offset secondary engagement elements 58, each pair having one member on either side of
the primary engagement plane P1.

Further, in some embodiments of the present invention, as shown in Figs. 4 and 6, each
secondary engagement element 58 may be entirely located on one side of the primary engagement
plane P1. For these embodiments of the present invention, two secondary engagement planes P2
of two secondary engagement elements 58 located on the same side of the primary engagement
plane P1 may intersect at an intersection point I located on the opposite side of the primary
engagement plane P1.

According to the present invention, a minor vertical plane P3 contains the central axis Al
and intersects the two obtuse corner surfaces 42.

In some embodiments of the present invention, the minor vertical plane P3 may bisect
each obtuse corner surface 42, and each obtuse comer surface 42 may exhibit mirror symmetry
about the minor vertical plane P3.

Also, in some embodiments of the present invention, the cutting insert 30, 30' may exhibit
mirror symmetry about the minor vertical plane P3.

Further, in some embodiments of the present invention, as shown in Figs. 4 and 6, each
secondary engagement element S8 may be entirely located on one side of the minor vertical plane
P3.

Yet further, in some embodiments of the present invention, as shown in Figs. 4 and 6, the
primary engagement element 56 may comprise two spaced apart primary engagement portions 70,
and the two primary engagement portions 70 may be entirely located on opposite sides of the minor
vertical plane P3. For these embodiments of the present invention, the two primary engagement
portions 70 may be separated by the clamping bore 52.

According to the present invention, as shown in Figs. 4 and 6, each secondary engagement
plane P2 does not contain the central axis Al and forms an acute engagement angle a with the
primary engagement plane P1.

In some embodiments of the present invention, the four engagement angles a associated

with the four secondary engagement planes P2 may have the same value.
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Also, in some embodiments of the present invention, as shown in Figs. 4 and 6, each
secondary engagement plane P2 may intersect with exactly two other secondary engagement planes
P2 to form total of four intersection points I when viewed axially along the central axis Al.

For embodiments of the present invention having four intersection points I, the four
intersection points I may form four imaginary corners Ca, Co of an imaginary four-sided polygon
R, as shown in Fig. 5.

For these 'imaginary four-sided polygon' embodiments of the present invention, the
primary engagement plane P1 may contain two imaginary corners Cq of the imaginary four-sided
polygon R.

Also, for these 'imaginary four-sided polygon' embodiments of the present invention, the
central axis A1 may be located at the center of the imaginary four-sided polygon R.

Further, for these 'imaginary four-sided polygon' embodiments of the present invention,
the imaginary four-sided polygon R may be rhombus-shaped, having two diagonally opposed acute
imaginary corners Ca and two diagonally opposed obtuse imaginary corners Co.

For these 'imaginary rhombus-shaped polygon' embodiments of the present invention, as
shown in Fig. 5, at each obtuse imaginary corner Co two imaginary sides 72 of the imaginary four-
sided polygon R may intersect to form an obtuse polygon angle B, and the primary engagement
plane P1 may contain the two obtuse imaginary corners Co.

The obtuse polygon angle B has a preferable range of 105°-135°.

According to the present invention, as shown in Fig. 3, the insert receiving pocket 26
comprises a support surface 74 having three support ridges and/or grooves 76, 78, the three support
ridges and/or grooves 76, 78 comprising a single primary support element 76 and two secondary
support elements 78.

Also, according to the present invention, either the upper or lower surface 36, 38 of the
cutting insert 30, 30" is clamped against the support surface 74 of the insert receiving pocket 26
solely by:

the primary engagement element 56 making contact with the primary support element 76;
and

two of the four secondary engagement elements 58 making contact with the two secondary

support elements 78.
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In some embodiments of the present invention, as shown in Fig. 2, except for the contact
between the engagement elements 56, 58 and the support elements 76, 78, a gap G is formed
between the operative upper or lower surface 36, 38 and the support surface 74.

In some embodiments of the present invention, the primary engagement element 56 may
make contact with the primary support element 76 at least outside the imaginary circle S of the
cutting insert 30, 30".

Also, in some embodiments of the present invention, where the primary engagement
element 56 comprises two spaced apart primary engagement portions 70 located on opposite sides
of the minor vertical plane P3, only the primary engagement portion 70 on the same side of the
minor vertical plane P3 as the operative nose cutting edge 48 may make contact with the primary
support element 76.

Further, in some embodiments of the present invention, the two operative secondary
engagement elements 58, making contact with the two secondary support elements 78, may be
entirely located on one side of the minor vertical plane P3, and the operative nose cutting edge 48
may be located on the other side of the minor vertical plane P3.

It should be appreciated that locating the two operative secondary engagement elements 58
on the opposite side of the minor vertical plane P3 from the operative primary engagement portion
70 evenly distributes the clamping force, applied by the clamping member 32, between these three
components, and achieves stable three-point clamping.

Even distribution of the clamping force is also successfully achieved for embodiments of the
present invention where the two operative secondary engagement elements 58 are located inside the
the imaginary circle S and the operative primary engagement portion 70 makes contact with the
primary support element 76 outside the imaginary circle S.

In some embodiments of the present invention, as shown in Fig. 2, the operative nose
cutting edge 48 may be subject to a main cutting force F directed generally parallel to the central
axis A1, when the cutting tool 20 is used to cut a workpiece.

Also, in some embodiments of the present invention, the pair of primary engagement flank
surfaces 60 of the primary engagement element 56 may make contact with a corresponding pair of
primary support flank surfaces 80 on the primary support element 76, and each pair of secondary

engagement flank surfaces 66 of the two operative secondary engagement elements 58, making

10
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contact with the two secondary support elements 78, may make contact with a corresponding pair of
secondary support flank surfaces 82 on one of the two secondary support elements 78.

It should be appreciated that by configuring the four secondary engagement elements 58
such that each secondary engagement plane P2 does not contain the central axis Al, but forms an
acute engagement angle a with the primary engagement plane P1, the corresponding secondary
support elements 78 advantageously provide good resistance to lateral cutting force components at
the operative nose cutting edge 48 directed away from the central axis Al.

In some embodiments of the present invention, the primary and secondary engagement
elements 56, S8 may be in the form of ridges, and the primary and secondary support elements 76,
78 may be in the form of grooves.

For embodiments of the present invention having the engagement surface 54 configured
with primary and secondary engagement ridges 56, 58 and the support surface 74 configured with
primary and secondary support grooves 76, 78, the support surface 74 also includes support
recesses 84 to accommodate the non-operative engagement ridges 56, 58 and portions thereof,
such that the non-operative engagement ridges 56, 58 and portions thereof make no contact with
the support surface 74.

It should be appreciated that the support surface 74 being configured with primary and
secondary support grooves 76, 78 and support recesses 84, enables the insert receiving pocket 26
to be manufactured with greater efficiency.

In some embodiments of the present invention, the clamping bore 52 may open out to both
the upper and lower surfaces 36, 38, and the clamping member 32 may be in the form of a
clamping screw 86 located in the clamping bore 52 and threadingly engaged in a threaded bore 88
in the support surface 74.

Also, in some embodiments of the present invention, the peripheral side surface 40 may

not make contact with the insert receiving pocket 26.

11
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CLAIMS

‘What is claimed is:

L. A generally rhombus-shaped indexable cutting insert (30, 30") comprising:
opposing upper and lower surfaces (36, 38) and a peripheral side surface (40) extending
therebetween, the peripheral side surface (40) having alternating obtuse and acute corner surfaces
(42, 44) separated by four relief surfaces (46);
a central axis (Al) passing through the upper and lower surfaces (36, 38), about which
central axis (A1) the cutting insert (30, 30') is indexable;
a minor vertical plane (P3) containing the central axis (A1) and intersecting the two obtuse
corner surfaces (42); and
a nose cutting edge (48) formed at the intersection of at least one of the upper and lower
surfaces (36, 38) with each of the two acute corner surfaces (44),
at least one of the upper and lower surfaces (36, 38) comprising:
an engagement surface (54) comprising a single primary engagement element (56)
and four secondary engagement elements (58),
the primary engagement element (56) having an elongated pair of primary
engagement flank surfaces (60) and a primary engagement plane (P1), the primary
engagement element (56) exhibiting mirror symmetry about the primary engagement plane
(P1),
each secondary engagement element (58) including a secondary engagement portion
(64), the secondary engagement portion (64) having an elongated pair of secondary
engagement flank surfaces (66) and a secondary engagement plane (P2), the secondary
engagement portion (64) exhibiting mirror symmetry about the secondary engagement plane
(P2),
wherein the primary engagement plane (P1) contains the central axis (Al) and
intersects each nose cutting edge (48), and
wherein each secondary engagement plane (P2) does not contain the central axis

(A1) and forms an acute engagement angle (o)) with the primary engagement plane (P1).

12
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2. The cutting insert (30, 30") according to claim 1, wherein when viewed axially
along the central axis (Al):

the four secondary engagement elements (58) are entirely located inside an imaginary circle
(S) circumscribing the two obtuse corner surfaces (42), and

the primary engagement element (56) intersects the imaginary circle (S).

3. The cutting insert (30, 30") according to claim 1 or 2, wherein each secondary

engagement plane (P2) is non-coplanar with the other three secondary engagement planes (P2).

4. The cutting insert (30, 30") according to any one of the preceding claims, wherein the
engagement surface (54) has exactly five engagement ridges and/or grooves, each primary and

secondary engagement element (56, 58) being a ridge or a groove.

5. The cutting insert (30, 30") according to any one of the preceding claims, wherein the

four secondary engagement portions (64) are identical to each other.

6. The cutting insert (30, 30") according to any one of the preceding claims, wherein the
four engagement angles (o) associated with the four secondary engagement planes (P2) have the

same value.

1. The cutting insert (30, 30") according to any one of the preceding claims, wherein the
primary engagement plane (P1) bisects each nose cutting edge (48), and wherein
each nose cutting edge (48) exhibits mirror symmetry about the primary engagement plane

P1).

8. The cutting insert (30, 30") according to any one of the preceding claims, wherein the

cutting insert (30, 30") exhibits mirror symmetry about the primary engagement plane (P1).

9. The cutting insert (30, 30") according to any one of the preceding claims, wherein the

cutting insert (30, 30") exhibits two-fold rotational symmetry about the central axis (Al).

13
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10. The cutting insert (30, 30") according to any one of the preceding claims, wherein a
rake surface (50) is formed on at least one of the upper and lower surfaces (36, 38) adjacent each

nose cutting edge (48).

11. The cutting insert (30, 30") according to any one of the preceding claims, wherein the
primary engagement element (56) is V-shaped when viewed in a cross-section perpendicular to the
primary engagement plane (P1) and each secondary engagement element (58) is V-shaped when

viewed in a cross-section perpendicular to its respective secondary engagement plane (P2).

12. The cutting insert (30, 30") according to any one of the preceding claims, wherein the
primary engagement element (56) includes a primary intermediate surface (62) spacing apart the
pair of primary engagement flank surfaces (60), and

wherein each secondary engagement portion (64) includes a secondary intermediate surface

(68) spacing apart its respective pair of secondary engagement flank surfaces (66).

13. The cutting insert (30, 30") according to any one of the preceding claims, wherein the
two surface components of the pair of primary engagement flank surfaces (60) extend parallel to
each other, and

wherein the two surface components of each pair of secondary engagement flank surfaces

(66) extend parallel to each other.

14. The cutting insert (30, 30") according to any one of the preceding claims, wherein
the two surface components of the pair of primary engagement flank surfaces (60) are separated by
the primary engagement plane (P1), and

wherein the two surface components of each pair of secondary engagement flank surfaces

(66) are separated by their respective secondary engagement plane (P2).

15. The cutting insert (30, 30") according to any one of the preceding claims, wherein
each secondary engagement element (58) is entirely located on one side of the minor vertical plane

(P3).

14
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16. The cutting insert (30, 30") according to any one of the preceding claims, wherein the
primary engagement element (56) comprises two spaced apart primary engagement portions (70),
and

wherein the two primary engagement portions (70) are entirely located on opposite sides of

the minor vertical plane (P3).

17. The cutting insert (30, 30") according to any one of the preceding claims, wherein

each secondary engagement element (58) is entirely located on one side of the primary engagement

plane (P1).

18. The cutting insert (30, 30") according to claim 17, wherein two secondary
engagement planes (P2) of two secondary engagement elements (58) located on the same side of the
primary engagement plane (P1) intersect at an intersection point (I) located on the opposite side of

the primary engagement plane (P1).

19. The cutting insert (30, 30") according to any one of the preceding claims, wherein
each secondary engagement plane (P2) intersects with exactly two other secondary engagement
planes (P2) to form total of four intersection points (I) when viewed axially along the central axis

(AD).

20. The cutting insert (30, 30") according to claim 19, wherein the four intersection

points (I) form four imaginary corners (Ca, Co) of an imaginary four-sided polygon (R).

21. The cutting insert (30, 30") according to claim 20, wherein the primary engagement

plane (P1) contains two imaginary corners (Co) of the imaginary four-sided polygon (R).
22. The cutting insert (30, 30") according to claim 20 or 21, wherein the imaginary four-

sided polygon (R) is thombus-shaped, having two diagonally opposed acute imaginary corners (Ca)

and two diagonally opposed obtuse imaginary corners (Cop).
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23. The cutting insert (30, 30") according to claim 22, wherein at each obtuse imaginary
corner (Cop), two imaginary sides (72) of the imaginary four-sided polygon (R) intersect to form an
obtuse polygon angle (J3), and

wherein the primary engagement plane (P1) contains the two obtuse imaginary corners (Cop).

24. The cutting insert (30) according to any one of the preceding claims, wherein only
the lower surface (38) comprises an engagement surface (54) and nose cutting edges (48) are only
formed at the intersection of the upper surface (36) with the two acute corner surfaces (44), and

wherein the primary engagement element (56) of the lower surface (38) intersects the two

acute corner surfaces (44).

25. The cutting insert (30) according to any one of the preceding claims, wherein each
of the four secondary engagement elements (58) of the lower surface (38) intersects the peripheral

side surface (40).

26. The cutting insert (30") according to any one of claims 1 to 23, wherein nose cutting
edges (48) are formed at the intersection of both the upper and lower surfaces (36, 38) with the two
acute corner surfaces (44), and

wherein both the upper and lower surfaces (36, 38) comprise an engagement surface (54).

27. A cutting tool (20) comprising:

a tool holder (22) having a main body (24) with an insert receiving pocket (26) formed in
a front end (28) thereof, and a cutting insert (30, 30") in accordance with any one of the preceding
claims removably secured in the insert receiving pocket (26) by means of a clamping member

(32), the cutting insert (30, 30") having an operative nose cutting edge (48).

28. The cutting tool (20) according to claim 27, wherein:
the insert receiving pocket (26) comprises:
a support surface (74) comprising a single primary support element (76) and two

secondary support elements (78),
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wherein the cutting insert (30, 30') is clamped against the support surface (74) of the insert
receiving pocket (26) solely by:

the primary engagement element (56) making contact with the primary support element
(76), and

two of the four secondary engagement elements (58) are operative, making contact with the

two secondary support elements (78).

29. The cutting tool (20) according to claim 28, wherein:
the primary and secondary engagement elements (56, 58) are ridges, and

wherein the primary and secondary support elements (76, 78) are grooves.

30. The cutting tool (20) according to claim 28 or 29, wherein the pair of primary
engagement flank surfaces (60) of the primary engagement element (56) makes contact with a
corresponding pair of primary support flank surfaces (80) on the primary support element (76), and

wherein each pair of secondary engagement flank surfaces (66) of the two operative
secondary engagement elements (58) makes contact with a corresponding pair of secondary support

flank surfaces (82) on one of the two secondary support elements (78).

31. The cutting tool (20) according to any one of claims 28 to 30, wherein the two
operative secondary engagement elements (58) are entirely located on one side of the minor vertical
plane (P3) and the operative nose cutting edge (48) is located on the other side of the minor vertical

plane (P3).

32. The cutting tool (20) according to any one of claims 28 to 31, wherein the primary
engagement element (56) comprises two spaced apart primary engagement portions (70), the two
primary engagement portions (70) entirely located on opposite sides of the minor vertical plane
(P3), and

wherein only the primary engagement portion (70) on the same side of the minor vertical
plane (P3) as the operative nose cutting edge (48) makes contact with the primary support element

(76).
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33. The cutting tool (20) according to any one of claims 28 to 32, wherein the four
secondary engagement elements (58) are entirely located inside an imaginary circle (S)
circumscribing the two obtuse corner surfaces (42), and

wherein the primary engagement element (56) makes contact with the primary support

element (76) at least outside the imaginary circle (S).

34. A generally rhombus-shaped indexable cutting insert (30, 30") comprising:
opposing upper and lower surfaces (36, 38) and a peripheral side surface (40) extending
therebetween, the peripheral side surface (40) having alternating obtuse and acute corner surfaces
(42, 44) separated by four relief surfaces (46);
a central axis (Al) passing through the upper and lower surfaces (36, 38), about which
central axis (A1) the cutting insert (30, 30') is indexable;
a minor vertical plane (P3) containing the central axis (A1) and intersecting the two obtuse
corner surfaces (42); and
a nose cutting edge (48) formed at the intersection of at least one of the upper and lower
surfaces (36, 38) with each of the two acute corner surfaces (44),
at least one of the upper and lower surfaces (36, 38) comprising:
an engagement surface (54) comprising a single primary engagement element (56)
and four secondary engagement elements (58),
the primary engagement element (56) extending along a primary engagement plane
(P1) which contains the central axis (Al) and intersects each nose cutting edge (48), the
primary engagement element (56) exhibiting mirror symmetry about the primary
engagement plane (P1), and
the four secondary engagement elements (58) constituting two pairs of parallel,
offset secondary engagement elements (58), each pair having one member on either side of

the primary engagement plane (P1).
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