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(57) Abrege(suite)/Abstract(continued):
the coolant fluid therethrough. The nozzle is shiftable relative to the member body, between a first, extended position and a second,

retracted position. In the extended position, for example, assumed during the cutting operation, the nozzle extends out and
forwardly from the member body, stabi-lized by the continuous flow of coolant fluid therethrough, forcing the nozzle forwardly. In
the retracted position, for example, assumed when the when the coolant fluid does not flow through the coolant conveying
member, or flows at a low rate, the nozzle may be at least partially accom-modated in the fluid passage, to allow, for example, iIndex-

Ing or replacing of the cutting insert.
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(57) Abstract: A cutting tool includes a coolant convey-
ing member, to provide coolant fluid to a cutting area dur-
ing a cutting operation. The coolant conveying member
includes a member body having a fluid passage formed
therein, and a nozzle to convey and to jet out the coolant
fluid therethrough. The nozzle is shiftable relative to the
member body, between a first, extended position and a
second, retracted position. In the extended position, for
example, assumed during the cutting operation, the nozzle
extends out and forwardly from the member body, stabi-
lized by the continuous tflow of coolant fluid therethrough,
forcing the nozzle forwardly. In the retracted position, for
example, assumed when the when the coolant tluid does
not flow through the coolant conveying member, or flows
at a low rate, the nozzle may be at least partially accom-
modated 1n the fluid passage, to allow, for example, index-
ing or replacing of the cutting insert.
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CUTTING TOOL HAVING A RETRACTABLE NOZZLE

FIELD OF THE INVENTION
[001] The present invention relates to a cutting tool having a coolant conveying member to

convey coolant fluid to a cutting area, the coolant conveying member having a retractable nozzle.

BACKGROUND OF THE INVENTION
[002] During performance of intensive metal cutting operations, for example, during turning of
hard metals, a cutting insert performing the operation accumulates excessive amounts of heat,
due to the continuous interaction with the machined work-piece. Without means for expelling the
excessive heat, the cutting insert gradually risks, for example, deforming and eventually
damaging the work-piece.
[003] A well known solution to the above problem includes providing a continuous flow of
coolant fluid to the cutting area, during the cutting operation. The coolant fluid can be supplied to
the cutting area, for example, using a coolant conveying member - which may either be formed
integrally in the body of the cutting tool, or include a separate unit which is externally attached to
the body of the cutting tool. The coolant conveying member usually includes a nozzle that
protrudes out from the body of the coolant conveying member, extending over the cutting insert,
e.g., to the proximity of the cutting edge, in order to guide and jet out therethrough coolant fluid,
generally directly and precisely on the cutting area. The provision of coolant fluid through such a
coolant conveying member contributes, for example, to efficiently expel large amounts of heat
accumulated in the cutting area, and additionally obtains desired breaking of work-piece chips
formed during the cutting operation, improving the surface quality of the work-piece being
machined.
[004] However, by extending over the cutting insert, the nozzle blocks access to a clamping
component that secures the cutting insert in place, and impedes the releasing of the clamping
component, thus éomplicating the indexing or replacing of the cutting insert.
[005] Therefore, in order to obtain access to the clamping component securing the cutting insert

in place, some cutting tools, e.g., which include an separate coolant conveying member that is
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removably attached to the cutting tool, require dismounting and complete removal of the coolant
conveying member from its operating position. Other cutting tools, e.g., including a coolant
conveying member integrally formed therein, have special arrangements for securing the cutting
insert in place, which allow comfortable access to the clamping component in presence of the
coolant conveying member. However, these clamping arrangements provide the cutting insert
with inappropriate securing, and may be inadequate, for example, for intensive cutting
operations, which réquire significantly solid securing of the cutting insert.

[006] It is the object of the present invention to provide a cutting tool and a coolant conveying

member therefor, which significantly reduce or overcome the aforementioned disadvantages.

SUMMARY OF THE INVENTION

[007] Some embodiments of the invention include a cutting tool having a shank portion, a
head portion containing an insert pocket, the insert pocket having a cutting insert releasably
retained therein, the cutting tool including a coolant conveying member to provide coolant fluid,
e.g., directly and precisely to the area of interaction of the cutting insert and the machined work-
piece ("the cutting area"). The coolant conveying member may either be formed integrally in the
body of the cutting tool, or include a separate, detachable unit externally attached to the body of
the cutting tool.

[008] Insome embodiments the coolant conveying member includes a member body, having a
fluid passage internally formed therein, to receive and convey coolant fluid therethrough. The
coolant conveying member additionally includes a retractable nozzle, engaged to the member
body, to receive coolant fluid from the fluid passage, convey the coolant fluid through an inner
passage formed therein, and jet out the coolant fluid through one or more nozzle outlets, formed,
for example, at a forward end thereof. The nozzle has a longitudinal axis A and a rear portion,
the fluid passage has an inlet portion for receiving coolant fluid into the fluid passage, and at
least a lower portion of a rear surface formed in the rear portion forms an acute angle with the
longitudinal axis A.

[009] In some embodiments, the member body has a base portion and a mounting portion

detachably connected thereto, and the nozzle is engaged at least to the mounting portion.
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[0010] In some embodiments, the nozzle is shiftable relative to the member body, between a
first, extended position and a second, retracted position.

[0011] In the first position - the nozzle protrudes and extends outwardly from the member
body, e.g., to the general proximity of the cutting area. In this position, for example, at least a
portion of the nozzle extends over a clamping component that secures the cutting insert in place.
The nozzle assumes the first position, for example, during the cutting operation, e.g., as the
coolant conveying member conveys coolant fluid to the cutting area. The nozzle can be stabilized
in this position, for example, solely by continuous flow of coolant fluid therethrough, forcing the
nozzle out and forwardly from the member body while flowing toward the one or more nozzle
outlets.

[0012] In the second, retracted position - the nozzle is at least partially accommodated in the
fluid passage of the member body, i.e., at least a portion of the nozzle that extends outwardly
from the member body in the first position is accommodated in the fluid passage in the second
position. The second position can be assumed, for example, when the cutting tool is at rest, and
no coolant fluid flows through the coolant conveying member. In the second position, for
example, no portion of the nozzle extends over the clamping component, e.g., in order to allow
appropriate access thereto. The retracted nozzle thereby allows one to comfortably index or
replace the cutting insert, e.g., without having to dismount or completely remove the coolant
conveying member from the cutting tool, and without having to provide the cutting insert with

inappropriate securing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] For a better understanding of the present invention 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, having a coolant conveying member to
convey coolant fluid therethrouéh, in accordance with some embodiments of the invention;

Fig. 2 is a perspective of a head portion of a cutting tool, including a coolant conveying
member to convey coolant fluid therethrough, wherein the coolant conveying member is
integrally formed in a body of the cutting tool, in accordance with other embodiments of the

invention;
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Fig. 3 is a side view of a head portion of a cutting tool, having a coolant conveying
member for conveying coolant fluid therethrough, the coolant conveying member including a
base portion and a mounting portion, in accordance with yet other embodiments of the invention;

Fig. 4 is a perspective, top view of a head portion of the cutting tool shown in Fig. 1,
wherein a nozzle of the coolant conveying member is in a first, extended position, in accordance
with some embodiments of the invention;

Fig. 5 is a perspective, top view of the head portion shown in Fig. 4, wherein the nozzle
of the coolant conveying member is in a second, retracted position;

Fj g. 6 is a perspective, front view of nozzle shown in Fig. 4;

Fig. 7 is a rear view of the nozzle shown in k1g. 6;

Fig.81sa tdp view of the coolant conveying member shown in Fig. 4;

Fig. 9 is a cross section view of the coolant conveying member shown in Fig. 8, taken
along the line IX-IX in Fig. 8;

Fig. 10 is a top view of a member body of the coolant conveying member shown in
shown in Fig. 8, in accordance with some embodiments of the invention; and

Fig. 11 is a cross section view of the member body shown Fig. 10, taken along the line
XI-XI in Fig. 10, in accordance with some embodiments of the invention.

[0014] It will be appreciated that for simplicity and clarity of illustration, elements shown in the
figures have not necessarily been drawn accurately or 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 one functional block or element. Further, where
considered appropriate, reference numerals may be repeated among the figures to indicate

corresponding or analogous elements.

DETAILED DESCRIPTION OF THE INVENTION
[0015] In the following description, various aspects of the present invention will be described.
For purposes of explanation, specific configurations and details are set forth in order to provide a
thorough understanding of the present invention. However, it will also be apparent to one skilled

in the art that the present invention may be practiced without the specific details presented
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herein. Furthermore, well-known features may be omitted or simplified in order not to obscure
the present invention.

[0016] Although some drawings herein show a turning tool, the present invention is not limited
in this respect. For example, embodiments of the invention may refer to other cutting tools, e.g.,
to grooving tools, parting tools, or to other metal cutting tools having one or more cutting inserts
releasably retained therein.

[0017] Additionally, although some drawings herein show a cutting insert having a generally
rhombic shape, the present invention is not limited in this respect. For example, embodiments of
the invention may include, or may refer to cutting inserts having a generally triangular, square,
rectangular, or parallelogramic shape, a generally polygonal shape, a generally circular shape, or
other shapes.

[0018] Reference is made to Fig. 1, showing a cutting tool 10 in accordance with some
embodiments.

[0019] In some embodiments, the cutting tool 10 has a forward end 12, a rear end 14, a tool
body 16, a shank portion 18 and a head portion 20, the head portion 20 including a cutting
portion 22. The cutting portion 22 includ es an insert pocket 24 having a cutting insert 26
releasably retained therein. The cutting insert 26 includes a cutting edge 28 and a central bore 30,
the central bore 30 having a clamping component 32, e.g., an insert screw, inserted therein to
securely clamp the cutting insert 26 in the insert pocket 24.

[0020] The cutting tool 10 includes a coolant conveying member 34 to convey coolant fluid,
e.g., to a cutting area, for example, in order to expel excessive heat accumulated therein. The
coolant conveying member 34 includes a member body 36 to receive and convey therethrough
coolant fluid, via a fluid passage 38 internally formed therein. The member body 36 may convey
coolant fluid to a nozzle 40, movably engaged thereto, e.g., as described in detail below.

[0021] Reference is made to Figs. 2-11, showing multiple portions of the cutting tool 10,
according to a plurality of embodiments of the invention. .

[0022] In some embodiments, for example, as shown in Fig. 2, the member body 36 is formed
integrally in the tool body 16. In other embodiments, for example, as shown in Figs. 1, 4, and 5,
the coolant conveying member 34 is a separate unit detachably attached to the tool body 16, e.g.,

using one or more securing screws 42 or other engagement means. In yet other embodiments, for
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example, as shown in Fig. 3, the member body 36 includes a base portion 44 and a mounting
portion 46 detachably connected thereto, wherein the base portion 44 is either integrally formed
in the tool body 16, or is a separate unit, externally attached to the tool body 16. In these yet other
embodiments, the fluid passage 38 may either be formed in the mounting portion 46 alone, or
extend through both the mounting portion 46 and the base portion 44. According to some of
these embodiments, the mounting portion 46 is dismountable from the base portion 44, for
example, to allow replacing of the mounting portion 46 with a different one, e.g., in order to
comply with cooling requirements or other requirements required by the specific cutting
operation performed. The member body 36 mdy convey coolant fluid to the nozzle 40 and the
nozzle 40 may be movably engaged to the mounting portion 46.

[0023] In some embodiments, e.g., as shown in Fig. 7, the nozzle 40 includes an inner passage
48 internally formed therein to convey coolant fluid from the fluid passage 38 toward one or
more nozzle outlets 50, the one or more nozzle outlets 50 formed, for example, at a front end of
the nozzle 40, to jet out coolant fluid therethrough, e.g., directly on the cutting area. The nozzle
40 extends along a longitudinal axis A defining a forward-to-rear direction, e.g., as shown in
Figs. 4, 5, and 8. The nozzle 40 is movably engaged to the member body 36, and is shiftable
relative thereto, e.g., along the axis A, between a first, extended position and a second, retracted
position, as described in detail below. The member body 36 has a longitudinal axis B which also
defines a forward-to-rear direction, and the nozzle 40 shifts along the longitudinal axis B as it
moves between the first position and the second position. In some embodiments, the nozzle’s
longitudinal axis A is coincident with the member body’s longitudinal axis B, at least when the
nozzle 40 is in the first, extended position.

[0024] In some embodiments, in the first position, for example, shown in Fig. 4, the nozzle 40
protrudes generally out and forwardly from the member body 36, e.g., to a substantially maximal
extent, positioning the one or more nozzle outlets 50 generally adjacent the cutting area. The
nozzle 40 may assume the first position, for example, as the cutting tool 10 performs a cutting
operation and coolant fluid is conveyed therethrough. The nozzle 40 can be stabilized in the first
position, for example, solely by a continuous flow of coolant fluid therethrough, flowing toward

the one or more nozzle outlets 50, as described below.
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[0025] The nozzle 40 includes, for example, an inner front surface 52 formed at a front end of
the inner passage 48, and a rearwardly facing rear surface 54 formed on a rear portion 56 of the
nozzle 40. A nozzle inlet 51 is formed in the rear surface 54. The continuous flow of coolant
fluid through the fluid passage 38 and into the inner passage 48 via the nozzle inlet 51 applies a
substantially forward pressure on the inner front surface 52 and on the rear surface 54, both the
surfaces being substantially transverse to the general direction of flow of the coolant fluid, at the
respective areas of contact therewith.

[0026] The member body 36 has a front surface 57 having a front opening 59 formed therein.
The front opening 59 communicates with a cavity 60 within the member body 36. In some
embodiments, the nozzle 40 has a shape which allows it to be inserted into the cavity 60 via the
front opening 59, while in other embodiments the nozzle 40 may be inserted via a member body
rear opening 61. In some embodiments in which the member body 36 is detachable from the
remainder of the cutting tool 10, the nozzle 40 may be placed in an appropriate location on the
tool body 16 and the member body 36 placed thereover and secured to the tool body 16.

[0027] In some embodiments, the member body 36 includes a rearwardly facing internal front-
end surface 58 which serves as a stop to arrest forward movement of the nozzle 40 when a
coolant flows therethrough. In some embodiments, the perimeter of the nozzle’s rear-portion 56
is larger, for example, than the front opening 59, e.g., in order to prevent the nozzle 40, when
assuming the first position, from detaching from the member body 36. Thus, in the first position,
coolant fluid forcing the nozzle 40 forwardly forces a forwardly facing, peripheral surface 62
formed on the rear-portion 56, into abutment with the rearwardly facing internal front-end
surface 58, e.g., as shown in Fig. 9. The peripheral surface 62 and the front-end surface 538
assume, for example, complementary frusto-conical shapes, or other appropriate shapes, to abut
one the other and obtain a substantially hermetical engagement therebetween. This substantially
hermetical engagement may substantially prevent undesired leakage of coolant fluid through the
cavity 60.

[0028] In some embodiments, in the second, retracted position, €.g., as shown in Fig. 5, the
nozzle 40 is at least partially accommodated in a nozzle-accommodating portion 64 of the fluid
passage 38. For example, at least a portion of the nozzle 40 that protrudes and extends out from

the member body 36 in the first position, is accommodated in the nozzle-accommodating portion
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64 in the second position. The second, retracted position can be assumed, for example, when the
cutting tool 10 does not perform a cutting operation and coolant fluid does not flow through the
coolant conveying member 34, or flows at a very low rate, for example, such that the force
épplied by the coolant is not sufficient to maintain the nozzle 40 in the extended position.

[0029] In the second position, the nozzle 40 may be either substantially entirely retracted into
the nozzle-accommodating portion 64, or only partially, for example, to an extent allowing
appropriate access to the clamping component 32. In some embodiments, the hind-portion 56 and
the nozzle-accommodating portion 64 are generally complementary shaped, to allow sliding of
the nozzle 40 through the nozzle-accommodating portion 64, e.g., between the extended position
and the retracted position. When the coolant fluid does not flow through the coolant conveying
member 34, or flows at a very low rate, the nozzle 40 may be pressed inwardly to assume the
retracted position, for example, using one or more fingers.

[0030] In some embodiments, for example, when the nozzle 40 is in the retracted position,
coolant fluid starting to flow through the fluid passage 38 forces out the nozzle 40, to slide
forwardly through the nozzle-accommodating portion 64, to assume the extended position. In
some embodiments, for example, as shown in Fig. 9, the fluid passage 38 includes an inlet
portion 66 to receive coolant fluid into the fluid passage 38. Coolant fluid emerging from the
inlet portion 66 enters into the inner passage 48 of the nozzle 40 via the nozzle inlet 51.

[0031] In some embodiments, the inlet portion 66 extends generally perpendicularly to the
longitudinal axes A and B, for example, introducing coolant fluid in a generally upward direction
into the body member 36, transverse to the longitudinal axes A of the nozzle 40 and B of the
body member 36. Therefore, for example, in order to allow initial flow of coolant fluid from the
inlet portion 66 into the nozzle 40 when it is in the retracted poéition, in some embodiments at
least a lower portion 68 of the rear surface 54 is inclined with respect to the longitudinal axis A,
for example, forming an acute angle a therewith, for example, a 45° angle, or other appropriate
angle. This allows an initial portion of coolant fluid from the inlet portion 66 to pass through the
nozzle inlet 51, formed at least partially in the lower portion 68 of the rear surface 54, and enter
into the inner passage 48, e.g., when the nozzle is in the retracted position. In other embodiments,
the inlet portion 66 is generally aligned with the nozzle 40, e.g., in case coolant fluid is supplied

to the coolant conveying member 34 generally from behind.
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[0032] While the present invention has been described with reference to one or more specific
embodiments, the description is intended to be illustrative as a whole and is not to be construed
as limiting the invention to the embodiments shown. It is appreciated that various modifications

may occur to those skilled in the art that, while not specifically shown herein, are nevertheless

within the scope of the invention.
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CLAIMS

What is claimed 1s:

1. A cutting tool (10), comprising:
a shank portion (18);
a head portion (20) comprising an insert pocket (24), the insert pocket having a cutting

insert (26) releasably retained therein, and

a coolant conveying member (34), positioned adjacent the head portion, to provide

coolant fluid to a cutting area, the coolant conveying member comprising:

a member body (36) configured to receive and convey coolant fluid through a
fluid passage (38) formed therein; and
a nozzle (40), engaged to the member body, to convey and jet out therethrough
coolant fluid received from the fluid passage, wherein the nozzle is shiftable relative to
the member body between:
a first position in which the nozzle extends outwardly and forwardly from
the member body so as to at least partially extend over a clamping component (32)
that secures the cutting insert in place; and
a second position in which the nozzle is retracted in the fluid passage, such
that at least a portion of the nozzle that extends outwardly from the member body
in the first position is accommodated in the fluid passage in the second position,
and no portion of the nozzle extends over the clamping component; wherein:
the nozzle is stabilized in the first position by a continuous flow of coolant fluid

therethrough, forcing the nozzle outwardly and forwardly from the member body.
2. The cutting tool of claim 1, comprising a tool body (16), the tool body comprising the

head portion and the shank portion, wherein the member body (36) of the coolant conveying
member (34) is integrally formed with the tool body.

-10 -
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3.  The cutting tool of claim 1 comprising a tool body (16), the tool body comprising the
head portion and the shank portion, wherein the member body (36) of the coolant conveying

member (34) is a separate unit, detachable from the tool body.

4.  The cutting tool of claim 1, wherein:
the member body (36) comprises a base portion (44) and a mounting portion (46)
detachably connected thereto; and

the nozzle is engaged at least to the mounting portion.

5.  The cutting tool of claim 1, wherein :

the nozzle comprises a longitudinal axis (A) and a rear portion (56);

the fluid passage comprises an inlet portion (66) for receiving coolant fluid into the fluid
passage; and

at least a lower portion (68) of a rear surface (54) formed in the rear portion forms an

acute angle with the longitudinal axis (A).

6. A cutting tool coolant conveying member (34) comprising:
a member body (36) configured to receive and convey coolant fluid via a fluid passage
(38) formed therein; and
a nozzle (40), movably engaged to the member body, to convey and jet out therethrough
coolant fluid received from the fluid passage, wherein the nozzle is shiftable relative to the
member body between:
a first position in which the nozzle extends outwardly and forwardly from the
member body, when coolant fluid passes therethrough; and
a second position in which the nozzle is retracted in the fluid passage, such that at
least a portion of the nozzle that extends outwardly from the member body in the first
position is accommodated in the fluid passage in the second position; wherein:
the nozzle is stabilized in the first position by a continuous flow of coolant fluid

therethrough, forcing the nozzle outwardly and forwardly from the member body (36).

- 11 -
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7.  The cutting tool coolant conveying member (34) of claim 6, wherein:

the nozzle comprises a rear portion (56);

the fluid passage comprises an inlet portion (66) for receiving coolant fluid into the fluid
passage; and

at least a lower portion (68) of a rear surface (54) of the rear portion forms an acute angle

with a longitudinal axis (A) of the nozzle.

- 12 -
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