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CUTTING TOOL

FIELD OF THE INVENTION

The present invention relates to a cutting tool for metal cutting operations having two

members releasably coupled together.

BACKGROUND OF THE INVENTION

Such cutting tools are assembled by inserting a male coupling member within a

female coupling member and coaxially coupling them together.

US 5,971,673 discloses a tool including a tool body and a cutting portion detachably

mounted on the tool body. The tool body includes flutes formed in its outer surface, and a

pair of forward projections at a front end of the tool body. The cutting portion includes

front flutes, and a pair of recesses extending circumferentially in communication with

respective ones of the front flutes. To connect the cutting portion to the tool body, the

cutting portion and tool body are brought together so that the projections enter the front

flutes.

The cutting portion and tool body are coaxially coupled together in a self clamping

fashion by rotating them relative to each other until the front flutes are aligned with the

rear flutes and the projections enter the recesses to form therewith a bayonet coupling. The

projections bend elastically in a radial direction during the relative rotation between the

cutting portion and tool body. Repeated connecting/disconnecting of the cutting portion

to/from the tool body reduces the elasticity of the projections thereby weakening the

elasticity of the projections until eventually the cutting portion and tool body can no longer

be coupled together in a self clamping fashion.

It is an objective of the present invention to provide a cutting tool of the type having

a cutting portion and tool body that are coaxially coupled together in a self clamping

fashion that significantly reduces or overcomes the aforementioned disadvantages.

SUMMARY OF THE INVENTION

In accordance with the present invention there is provided a cutting tool having a

longitudinal axis defining forward and rearward directions, the cutting tool comprising:



a cutting head comprising a cutting portion and a head clamping portion extending in

a rearward direction from the cutting portion;

a shank comprising a mounting portion for securing in a tool holder and a tool

clamping portion extending in a forward direction from a forward end of the shank;

the head clamping portion comprising a male or female coupling member and the

tool clamping portion comprising a corresponding female or male coupling member;

the male coupling member comprising a circumferentially continuous peripheral

surface having at least two longitudinally extending support surfaces with surface recesses

extending between the support surfaces, wherein the support surfaces lie on the surface of

a common first cylindrical surface having a first diameter Dl ;

the female coupling member comprising a receiving bore having a circumferentially

continuous bore wall comprising at least two longitudinally extending support walls with

wall recesses extending between the support walls, wherein the support walls lie on the

surface of a common third cylindrical surface having a third diameter D3, wherein D3<D1;

the male coupling member being insertable in the female coupling member into a

releasing position in which the support surfaces are located opposite the wall recesses, and

being rotatable therefrom about the longitudinal axis into a locking position in which the

support surfaces abut the support walls, providing thereby self-clamping of the male and

female coupling members.

In accordance with some embodiments, the peripheral surface of the male coupling

member comprises piloting members located at extremities of the male coupling member

with the support surfaces and surface recesses being located between the piloting members;

wherein the piloting members are cylindrical in shape lying on a common second

cylindrical surface having a second diameter D2, wherein D2<D3<D1 .

If desired, the male coupling member comprises a male torque transmission member

and the female coupling member comprises a female torque transmission member.

In accordance with some embodiments, the male torque transmission member

comprises a projecting member projecting from one of the piloting members and the

female torque transmission member comprises a torque transmission recess for receiving

and engaging the male torque transmission member.

By one embodiment, the male torque transmission member is an integral part of the

male coupling member.



By another embodiment, the male torque transmission member is a non-integral part

of the male coupling member and secured thereto by means of a screw.

If desired the support walls merge with adjacent wall recesses via a transition wall

formed as a segment of a cylinder.

Further if desired, the support surfaces merge with adjacent surface recesses via a

transition surface formed as a segment of a cylinder.

BRIEF DESCRIPTION OF THE FIGURES

Fig. 1 is an exploded view of a cutting tool in accordance with the present invention;

Fig. 2 is a partial side view of a shank showing a male coupling member 28 in

accordance with the present invention;

Fig. 3 is a cross section taken along the line III-III in Fig. 2;

Fig. 4 is a detail of Fig. 3;

Fig. 5 is a perspective view of a cutting head showing a female coupling member 26

in accordance with the present invention;

Fig. 6 is a partial side view of the cutting head shown in Fig. 5;

Fig. 7 is a cross section taken along the line VII-VII in Fig. 6;

Fig. 8 is a detail of Fig. 7;

Fig. 9 is a side view of the cutting tool shown in Fig. 1;

Fig. 10 is a cross sectional view taken along the line X-X in Fig. 9 with the cutting

tool in a releasing position;

Fig. is a cross sectional view taken along the line XI-XI in Fig. 9 with the cutting

tool in a releasing position;

Fig. 2 is a cross sectional view taken along the line X-X in Fig. 12 with the cutting

tool in a locking position; and

Fig. 13 is a cross sectional view taken along the line XI-XI in Fig. 12 with the cutting

tool in a locking position.

DETAILED DESCRIPTION OF THE INVENTION

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 herein. Furthermore, well-known features may be omitted or

simplified in order not to obscure the present invention.

Reference is made to Fig. 1, showing an exploded view of a cutting tool 10 in

accordance with some embodiments of the present invention. The cutting tool 10 has a

longitudinal axis A defining a longitudinal direction and forward and rearward directions

in the longitudinal direction, and includes a cutting head 12 and a shank 14. During a

cutting operation, the cutting tool 10 rotates about the longitudinal axis A in a cutting

direction of rotation Rl. The cutting head 12 includes a cutting portion 16 and a head

clamping portion 18 extending in a rearward direction from the cutting portion 16. The

shank 1 includes a mounting portion 20 at a rear end thereof for securing in a tool holder

and a tool clamping portion 22 extending in a forward direction from a forward end 24 of

the shank 14. In accordance with some embodiments of the present invention, the head

clamping portion 18 includes a female coupling member 26 and the tool clamping portion

22 includes a corresponding male coupling member 28.

Attention is now drawn in addition to Figs. 2 to 4, showing the male coupling

member 28 in accordance with embodiments of the present invention. The male coupling

member 28 has a circumferentially continuous peripheral surface 30 having three

longitudinally extending support surfaces 32. A surface recess 34 extends between each

pair of support surfaces 32. In any cross section taken through the support surfaces 32 and

surface recesses 34 perpendicular to the axis A, the support surfaces 32 are radially further

from the axis A than the surface recesses 34. The support surfaces 32 lie on the surface of

a common first cylindrical surface having a first diameter Dl.

The male coupling member 28 has two extremities in the longitudinal direction, a

rear extremity 36 and a forward extremity 38. The rear extremity 36 projects forwardly

from a forwardly facing forward face 40 of the shank 14 and the forward extremity 38 of

the male coupling member 28 is located at a free end of the male coupling member 28. At

each extremity there is a piloting member 42. The support surfaces 32 and surface recesses

34 are located between the piloting members 42. The piloting members 42 are cylindrical

in shape and lie on a common second cylindrical surface having a second diameter D2.

The second diameter D2 is less than the first diameter Dl .



The male coupling member 28 has two male torque transmission members 44. The

male torque transmission members 44 may be projecting members projecting from the

piloting member 42 located at the rear extremity 36 of the male coupling member 28. The

male torque transmission members 44 may project from the forward face 40 of the shank

14. The male torque transmission members 44 may be removable members and may be

secured by means of a screw 46 to the male coupling member 28. In accordance with some

embodiments, the male torque transmission member 44 may be an integral part of the male

coupling member 28.

In order to create a smooth transition between a support surface 32 and an adjacent

surface recess 34, the support surfaces 32 may merge with adjacent surface recesses 34 via

a transition surface 48 as shown in Fig. 4 . The transition surface 48 may be formed, for

example, as a segment of a cylinder.

Attention is now drawn to Figs. 5 to 8, showing the female coupling member 26 in

accordance with embodiments of the present invention. The female coupling member 26

has a receiving bore 50 having a continuous bore wall 52. The bore wall 52 has three

longitudinally extending support walls 54. A wall recess 56 extends between each pair of

support walls 54. In any cross section taken through the support walls 54 and wall recesses

56 perpendicular to the axis A, the support walls 54 are radially closer to the axis A than

the wall recesses 56. The support walls 54 lie on the surface of a common third

cylindrical surface having a third diameter D3. The third diameter D3 is less than the first

diameter Dl. In addition, the third diameter D3 is greater than the second diameter D2.

Hence, the following relationship holds: D2<D3<D1 . The female coupling member 26 has

two female torque transmission members 58. The female torque transmission members 58

may be a pair of circumferentially spaced apart torque transmission recesses for receiving

and engaging the male torque transmission members 44 at stop surfaces 60 for preventing

relative rotation of the female and male clamping members 26, 28 with respect to each

other. The female torque transmission members 58 are located adjacent a rearwardly

facing rear face 62 of the cutting head 12. The rear face 62 of the cutting head 2 may thus

have a non-circular opening 80 formed therein which communicates with the receiving

bore 50. The non-circular opening 80 may comprise a central area connected to the

circumferentially spaced apart female torque transmission members 58 on opposite sides of



the central area. Due to their shape and position, the female torque transmission members

58 are located adjacent a thinned web portion 78 of the rearwardly facing rear face 62.

In order to create a smooth transition between a support wall 54 and an adjacent wall

recess 56, the support walls 54 may merge with adjacent wall recesses 56 via a transition

wall 64 as shown in Fig. 8. The transition wall 64 may be formed, for example, as a

segment of a cylinder.

Attention is now drawn to Figs. 9 to 13, illustrating the assembly of the cutting tool

10. The cutting tool 0 is assembled by first inserting the male coupling member 28 into

the female coupling member 26 in a releasing position as shown in Fig. 10. In the

releasing position the support surfaces 32 are located opposite the wall recesses 56 and the

male torque transmission members 44 are located in the female torque transmission

members 58 but do not engage the stop surfaces 60, as shown in Fig. 11. The support

surfaces 32 and wall recesses 56 are dimensioned so as to ensure that they do not engage

each other in the releasing position.

The male coupling member 28 is rotated from the releasing position to a locking

position by rotating it in a locking direction of rotation R2 about the longitudinal axis A

relative to the female coupling member 26. In the locking position the support surfaces 32

abut the support walls 54, as shown in Fig. 12, to provide self-clamping of the female and

male coupling members 26, 28. Self-clamping is provided by friction between the support

surfaces 32 and the support walls 54, which is generated due to the fact that D3 is less than

Dl. In the locking position the male torque transmission members 44 engage the stop

surfaces 60 of the female torque transmission members 58 as shown in Fig. 13, whereby

further relative rotation of the female and male coupling members 26, 28 is prevented. The

locking direction of rotation R2 of the male coupling member 28 is the same direction as

the cutting direction of rotation Rl of the cutting tool 10 during a cutting operation.

Therefore, rotation of the cutting tool 10 during a cutting operation maintains the locking

forces. Disassembly of the cutting tool 10 is carried out by rotating the male coupling

member 28 in a direction opposite that of the locking direction of rotation R2 relative to

the female coupling member 26 from the locking position to the releasing position.

From Fig. 0 it is clear that in the releasing position there is no contact between the

support surfaces 32 and the support walls 54. Therefore, in the releasing position, the

piloting members 42 aid in aligning the female and male coupling members 26, 28,



keeping them coaxial. The piloting member 42 at the forward extremity 38 of the male

coupling member 28 also aids in guiding the male coupling member 28 into the female

coupling member 26 during assembly of the cutting tool 10.

The female coupling member 26 has a certain degree of elasticity. This is required

since D3 is less than Dl and in order to accommodate the male coupling member 28 in the

receiving bore 50 in the locking position the female coupling member 26 has to be

expandable. Having the support walls 54 of the female coupling member 26 located on a

circumferentially continuous bore wall 52 is advantageous over those clamping

mechanisms which have support walls located on a non-continuous wall. The

circumferentially continuous bore wall 52 provides greater strength than a non-continuous

wall due the closed structure and also increases the effective life time of the female

coupling member 26. Support walls located on a non-continuous wall tend to lose their

elasticity (and consequently their clamping ability) more quickly. That is, female coupling

members having support walls located on a non-continuous wall can be used a smaller

number of times for assembling and disassembling a cutting tool in comparison with the

female coupling members 26 in accordance with the present invention.

It is also noted that, in this invention, even though the diameter D3 defined by the

support walls 54 of female clamping member 26 is less than the diameter Dl defined by

the support surfaces 32 of the male clamping member 28, insertion of the male clamping

member 28 into the female clamping member 26 can be accomplished without the

application of heat to expand the female clamping member 26, such as in "shrink-fit"-type

couplings.

Although the present invention 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 scope of the invention as hereinafter claimed.



CLAIMS

What is claimed is

1. A cutting tool (10) having a longitudinal axis (A) defining forward and

rearward directions, the cutting tool (10) comprising:

a cutting head (12) comprising a cutting portion (16) and a head clamping portion

(18) extending in a rearward direction from the cutting portion (16);

a shank (14) comprising a mounting portion for securing in a tool holder and a tool

clamping portion (22) extending in a forward direction from a forward end of the shank

(14);

the head clamping portion (18) comprising a male or female coupling member (28,

26) and the tool clamping portion (22) comprising a corresponding female o male

coupling member (26, 28);

the male coupling member (28) comprising a circumferentially continuous peripheral

surface (30) having at least two longitudinally extending support surfaces (32) with surface

recesses (34) extending between the support surfaces (32), wherein the support surfaces

(32) lie on the surface of a common first cylindrical surface having a first diameter Dl ;

the female coupling member (26) comprising a receiving bore (50) having a

circumferentially continuous bore wall (52) comprising at least two longitudinally

extending support walls (54) with wall recesses (56) extending between the support walls

(54), wherein the support walls (54) lie on the surface of a common third cylindrical

surface having a third diameter D3, wherein D3<D1 ;

the male coupling member (28) being insertable into the female coupling member

(26) into a releasing position in which the support surfaces (32) are located opposite the

wall recesses (56), and being rotatable therefrom about the longitudinal axis (A) into a

locking position in which the support surfaces (32) abut the support walls (54), providing

thereby self-clamping of the male and female coupling members (26).

2. The cutting tool (10) according to claim 1, wherein the peripheral surface (30)

of the male coupling member (28) comprises piloting members located at extremities of

the male coupling member (28) with the support surfaces (32) and surface recesses (34)



being located between the piloting members; wherein the piloting members are cylindrical

in shape lying on a common second cylindrical surface having a second diameter D2,

wherein D2<D3<D1.

3. The cutting tool (10) according to claim 1, wherein the male coupling member

(28) comprises a male torque transmission member (44) and the female coupling member

(26) comprises a female torque transmission member (58).

4. The cutting tool (10) according to claim 3, wherein the male torque

transmission member (44) comprises a projecting member projecting from one of the

piloting members (42) and the female torque transmission member (58) comprises a torque

transmission recess for receiving and engaging the male torque transmission member (44).

5. The cutting tool (10) according to claim 4, wherein the male torque

transmission member (44) is an integral part of the male coupling member (28).

6. The cutting tool (10) according to claim 4, wherein the male torque

transmission member (44) is a non-integral part of the male coupling member (28) and

secured thereto by means of a screw (46).

7. The cutting tool (10) according to claim 1, wherein the support walls (54)

merge with adjacent wall recesses (56) via a transition wall (64) formed as a segment of a

cylinder.

8. The cutting tool (10) according to claim 1, wherein the support surfaces (32)

merge with adjacent surface recesses (34) via a transition surface (48) formed as a segment

of a cylinder.

9. The cutting tool (10) according to claim 1, wherein the male coupling member

(28) is insertable into the female coupling member (26) without application of heat to

expand a bore of the female coupling member (26).
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