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ROTATING TOOL

BACKGROUND AND SUMMARY

The present invention relates to rotating tools for metal removing machining and, more
particularly, to rotating tools comprising a plurality of elongated members.

In rotating tools such as reaming tools, it is often necessary to use tools having large
diameters and/or lengths. Often, the tools have bodies made of cast iron or other heavy
materials. Conventional tools can be too heavy for some machine spindles. While it is possible
to make the tools out of material with relatively light weight, such as aluminum, aluminum can
be difficult to machine.

It is desirable to provide a solution to the above-mentioned drawback.

BRIEF DESCRIPTION OF THE DRAWINGS
The features and advantages of the present invention are well understood by reading the
following detailed description in conjunction with the drawings in which like numerals indicate
similar elements and in which:

FIG. 1 is a perspective view of a rotating tool according to an embodiment of the present
invention;

FIG. 2 is a view of a coupling attached to a rotating tool according to an embodiment of
the present invention;

FIG. 3 is a view of a forward end of a rotating tool according to an embodiment of the
present invention; and

FIG. 4 is a cross-sectional view of a rotating tool according to an embodiment of the

present invention.

DETAILED DESCRIPTION

A tool 21 is shown in FIG. 1 and is particularly adapted for use as a reaming tool,
although the basic concept is applicable to other types of rotating tools, such as drills, boring
tools, milling tools and the like. The tool 21 comprises a plurality of elongated members 23 and
a support 25 for holding the elongated members relative to an axis of rotation A of the tool. The

elongated members 23 are typically steel or carbon fiber roads, usually generally circular in
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cross-section, of sufficient stiffness to avoid problems with torsional deflection of the tool due to
bending of the elongated members. The physical characteristics of the elongated members can
be dependent upon the application for which the tool will be used. The quantity of elongated
members can also vary depending upon the application for which the tool will be used.

The support 25 can comprise a first disk 27 to which first ends 29 of the plurality of
elongated members 23 are attached and a second disk 31 to which second ends 33 of the plurality
of elongated members are attached. While tips 35 and 37 of the first ends 29 and second ends
33, respectively, of the plurality of elongated members 23 can extend beyond outer surfaces of
the first and second disks 27 and 31, ordinarily, the tips of the first ends and second ends of the
elongated members will be recessed relative to or flush with the outer surfaces.

The second disk 31 can comprise a coupling member, such as a shank, for attachment to,
e.g., a chuck (not shown) of a machine for rotating the tool and moving the tool axially. In FIG.
2, the second disk 31 is bolted to a discrete coupling member 38 that is attachable to a chuck.

The support 25 can comprise one or more intermediate disks 39 between the first and
second disks 27 and 31. Each intermediate disk 39 can comprise openings 41 through which the
plurality of elongated members 23 extend. The first disk 27 and the second disk 31 will
ordinarily also comprise openings 43 and 45, respectively, that extend from first sides 47 and 49
of the first and second disks to second sides 51 and 53 of the first and second disks, with each
elongated member 23 extending through a corresponding one of the openings.

Each disk 27, 31, and 39 may have one or more, ordinarily a plurality of, radial openings
55. Each of the radial openings 55 can be open to a radial edge of the respective disk 27, 31, and
39, and will ordinarily correspond to an opening 41, 43, or 45. Guiding pads 57 can extend
outwardly from each radial opening 55 beyond a circumferential surface of the disk 27, 31, or 39
to facilitate guiding the tool in a hole being reamed. Often, guiding pads 57 will only be
provided to extend out from the first disk 25 as well as certain intermediate disks 39 close to the
first disk and portions of the elongated members 23 near the first disk as these disks and portions
of the elongated members are most likely to be disposed in a hole being reamed. The guiding
pads 57 will typically be mounted on the elongated members 23, however, guiding pads can be
mounted directly to the disks 27, 31, or 39. The guiding pads 57 can be mounted on the
elongated members 23 in recesses 58 in the elongated members and can be brazed to the

elongated members.
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A cutting edge 59 extends from at least one of the elongated members 23. Cutting edges
can also or alternatively extend from a support 25. Typically, the cutting edge 59 is formed on a
removable cutting insert 61 that is mounted to the at least one of the elongated members 23 in a
pocket 63 formed in the elongated member. The position of the cutting edge 59 relative to the
elongated members 23 can be adjustable, such as by mounting inserts 61 on the elongated
members using mounting systems such as the BIFIX or PRECIFIX systems available from Seco
Tools AB, Fagersta, Sweden.

Ordinarily, a cutting edge 59 extends axially from a tip 35 of at least one of the elongated
members 23, as seen, for example, in FIGS. 1 and 3. The first disk 27 has a recess 65 in the disk
in front of the cutting edge 59 in a direction of rotation of the tool. The recess 65 forms a
chiproom in which chips can be formed and from which they can flow away from the front of the
tool 21 to behind the first disk 27. A cutting edge 59 ordinarily also extends radially from a side
67 of at least one of the elongated members 23. The cutting edge 59 extending from the tip 35 of
the elongated member 23 and the cutting edge extending from the side 67 of the elongated
member may be formed on the same cutting insert 61 and extend from the same elongated
member, however, ordinarily, different cutting edges on different elongated members will extend
from the tip and the sides. A cutting edge 59 at the tip 35 of an elongated member 23 may also
extend from the side of the elongated member, however, a cutting edge remote from the tip may
merely extend from the side of the elongated member.

Atleast one of the elongated members 23 can comprise an internal passage 69. The
internal passage 69 can be used for conveying cooling and/or lubricating fluid toward the
forward end of the tool 21. A channel 71 can extend from the internal passage 69 to an exterior
of the elongated member 23 proximate a cutting edge 59 and, in this way, facilitates cooling
and/or lubricating of the cutting edge and the workpiece. Another channel 73 can extend from
the internal passage 69 to an exterior of the at least one of the elongated members proximate a
guiding pad 57 and, in this way, facilitates cooling and/or lubrication of the guiding pad and the
workpiece contacted by the guiding pad.

The elongated members 23 and the support 25 will ordinarily have some form of
arrangement for ensuring proper orientation of the elongated members relative to the support.
For example, the elongated members 23 and the disks 27, 31, 39 can have recesses for receiving

a key that ensures proper orientation of the elongated members relative to the disks. FIG. 4
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shows an elongated member 23 and, for purposes of illustration, a first disk 27 with keyways 75
and 77, respectively, each of which receive part of a key 79. Other arrangements for properly
orienting the elongated members 23 relative to the support 25 can be provided, such as by
providing the elongated members with a non-circular external shape that matches an opening
having a non-circular shape in the disks.

The first disk 27 can be provided with a central open or recessed area 81. The central
open or recessed area can facilitate removal of chips from the forward end of the tool 21.
Additionally, cooling and/or lubricating fluid that flows to the front of the tool 21 through the
internal passages 69 in the elongated members 23 can be removed through an open area 81 or an
opening 83 in a recessed area §1.

In the present application, the use of terms such as “including” is open-ended and is
intended to have the same meaning as terms such as “comprising” and not preclude the presence
of other structure, material, or acts. Similarly, though the use of terms such as “can” or “may” is
intended to be open-ended and to reflect that structure, material, or acts are not necessary, the
failure to use such terms is not intended to reflect that structure, material, or acts are essential.
To the extent that structure, material, or acts are presently considered to be essential, they are
identified as such.

It is desirable to provide a light weight rotating tool. In accordance with an aspect of the
present invention, a rotating tool comprises a plurality of elongated members, and a support for
holding the elongated members relative to an axis of rotation of the tool, wherein a guiding pad
extends from at least one of the elongated members.

While this invention has been illustrated and described in accordance with a preferred
embodiment, it is recognized that variations and changes may be made therein without departing
from the invention as set forth in the claims.

The disclosures in Swedish patent application No. 0950110-7, from which this

application claims priority, are incorporated herein by reference.
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WHAT IS CLAIMED IS:
1. A rotating tool (21), characterized in that the tool comprises:
a plurality of elongated members (23); and
a support (25) for holding the elongated members (23) relative to an axis of rotation of

the tool, wherein a guiding pad (57) extends from at least one of the elongated members (23).

2. The rotating tool (21) as set forth in claim 1, wherein the support (25) comprises a first disk
(27) to which first ends (29) of the plurality of elongated members (23) are attached and a second
disk (31) to which second ends (33) of the plurality of elongated members (23) are attached.

3. The rotating tool (21) as set forth in claim 2, wherein the support (25) comprises at least one
intermediate disk (39) between the first and second disks (27 and 31), the at least one
intermediate disk (39) comprising openings (41) through which the plurality of elongated

members (23) extend.

4. The rotating tool (21) as set forth in any of claims 1-3, wherein the support (25) comprises a
disk (27, 31, 39) having a plurality of radial openings (41, 43, 45), each of the radial openings
being open to a radial edge of the disk, and wherein a pad (57) extends outwardly from each

radial opening beyond a circumferential surface of the disk (27, 31, 39).

5. The rotating tool (21) as set forth in any of claims 1-4, wherein a cutting edge (59) extends

from at least one of the elongated members (23).

6. The rotating tool (21) as set forth in claim 5, wherein the cutting edge (59) is formed on a

removable cutting insert (61) that is mounted to the at least one of the elongated members (23).

7. 'The rotating tool (21) as set forth in claim 6, wherein the position of the cutting edge (59)

relative to the at least one of the elongated members (23) is adjustable.

8. The rotating tool (21) as set forth in claim 5, wherein the cutting edge (59) extends axially

from a forward end (35) of at least one of the elongated members (23).
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9. The rotating tool (21) as set forth in claim 8, wherein the support (25) comprises a disk (27,
31, 39) having a plurality of openings (41, 43, 45) extending from a first side of the disk to a
second side of the disk, each elongated member (23) extending through a corresponding one of

the openings.

10. The rotating tool (21) as set forth in claim 9, comprising a recess (65) in the disk (27) in

front of the cutting edge (57) in a direction of rotation of the rotating tool (21).

11. The rotating tool (21) as set forth in claim 5, wherein the cutting edge (59) extends radially

from a side (67) of at least one of the elongated members (23).

12. The rotating tool (21) as set forth in any of claims 1-11, wherein a guiding pad (57) extends

from at least one of the elongated members (23).

13. The rotating tool (21) as set forth in any of claims 1-12, wherein at least one of the

elongated members (23) comprises an internal passage (69).

14. The rotating tool (21) as set forth in claim 13, wherein a channel (71) extends from the
internal passage (69) to an exterior of the at least one of the elongated members (23) proximate a

cutting edge (59) on the at least one of the elongated members (23).

15. The rotating tool (21) as set forth in claim 13, wherein a channel (73) extends from the
internal passage (69) to an exterior of the at least one of the elongated members (23) proximate a

guiding pad (57) on the at least one of the elongated members (23).
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