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FIG. 1

chuck. The drill bit includes a shank including a first end and a second end, and a
paddle that extends from the second end of the shank. The paddle includes a first
face including a concave portion, a second face opposite the first face and the
second face including a convex portion opposite the concave portion, a cutting sur-
face, a cutting edge located at an end of the cutting surface, a relief angle defined by
the cutting surface, and an angled rake face adjacent the cutting surface that defines
a rake angle that is between about 5 degrees and about 45 degrees.
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DRILL BIT

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Patent Application No.
61/641,073, filed May 1, 2012, the entire contents of which are hereby incorporated by reference

herein.
BACKGROUND
[0002] The present invention relates to drill bits.

[0003] Drill bits typically include a shank and a cutting end attached to the shank. The shank
is typically received in a chuck of a rotatory power tool to attach the drill bit to the power tool for
rotation with the chuck. Rotation of the chuck therefore rotates the shank and the cutting end
and the cutting end can be used to drill an aperture into a work-piece, such as wood, masonry,

and metal.
SUMMARY

[0004] In one embodiment, the invention provides a drill bit configured for use with a rotary
power tool including a chuck. The drill bit includes a shank including a first end and a second
end, the first end configured to be received in the chuck of the rotatory power tool. The drill bit
further includes a paddle that extends from the second end of the shank, and the paddle includes
a first face including a concave portion, a second face opposite the first face and the second face
including a convex portion opposite the concave portion, a cutting surface, a cutting edge located
at an end of the cutting surface, a relief angle defined by the cutting surface, and an angled rake
face adjacent the cutting surface that defines a rake angle that is between about 5 degrees and

about 45 degrees.

[0005] In another embodiment the invention provides a drill bit configured for use with a
rotary power tool including a chuck. The drill bit includes a shank including a first end and a
second end, the first end configured to be received in the chuck of the rotatory power tool. The
drill bit further includes a paddle that extends from the second end of the shank. The paddle

includes a first face, a second face opposite the first face, a cutting surface, a cutting edge located
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at an end of the cutting surface, a relief angle defined by the cutting surface, an angled rake face
adjacent the cutting surface that defines a rake angle that is between about 5 degrees and about
45 degrees, a first side generally normal to the first face, and a second side generally normal to
the first face and opposite the first side, and wherein the first side includes a recess between the

second end of the shank and the cutting surface.

[0006] Other aspects of the invention will become apparent by consideration of the detailed

description and accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a perspective view of a drill bit according to one embodiment of the

invention.

[0008] FIG. 2 is an enlarged first side view of the drill bit of FIG. 1.

[0009] FIG. 3 is an enlarged second side view of the drill bit of FIG. 1.

[0010] FIG. 4 is an enlarged third side view of the drill bit of FIG. 1.

[0011] FIG. 5 is an enlarged fourth side view of the drill bit of FIG. 1.

[0012] FIG. 6 is a top end view of the drill bit of FIG. 1.

[0013] FIG. 7 is a cross-sectional view of the drill bit taken along lines 7-7 of FIG. 6.

[0014] FIG. 8 is a perspective view of a drill bit according to another embodiment of the

invention.

[0015] FIG. 9 is a first side view of the drill bit of FIG. 8.
[0016] FIG. 10 is a second side view of the drill bit of FIG. 8.
[0017] FIG. 11 is a third side view of the drill bit of FIG. 8.

[0018] FIG. 12 is a fourth side view of the drill bit of FIG. 8.
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[0019] FIG. 13 is a top end view of the drill bit of FIG. 8.
[0020] FIG. 14 is a cross-sectional view taken along lines 14-14 of FIG. 6.
[0021] FIG. 15 is a side view of a drill bit according to another embodiment of the invention.

[0022] FIG. 16 is a side view of a drill bit according to yet another embodiment of the

invention.

[0023] Before any embodiments of the invention are explained in detail, it is to be
understood that the invention is not limited in its application to the details of construction and the
arrangement of components set forth in the following description or illustrated in the following
drawings. The invention is capable of other embodiments and of being practiced or of being

carried out in various ways.
DETAILED DESCRIPTION

[0024] FIG. 1 illustrates a drill bit 20. The illustrated drill bit 20 includes a shank 22. The
shank 22 includes an end portion 24 that can be received in a chuck of a rotary power tool, such
as a drill. The drill bit 20 further includes a paddle 26 that extends from an end 28 of the shank
22 opposite the end portion 24. The paddle 26 includes a first face 30, a second face 32, a first
side 34, and a second side 36. In the illustrated embodiment, the paddle 26 is bent or kinked to
form a concave portion 38 on the first face 30 and a convex portion 40 on the first face 30.
Likewise, a concave portion 42 (FIG. 3) is located on the second face 32 and a convex portion 44
is located on the second face 32. Therefore, as best seen in FIGS. 4 and 5, the sides 34 and 36 of

the paddle 26 are curved.

[0025] Referring to FIG. 1, a first spur 50 extends from the paddle 26 adjacent the first side
34 and a second spur 52 extends from the paddle 26 adjacent the second side 36. Each of the
spurs 50 and 52 includes an inset surface 54 that allows the spurs 50, 52 and sides 34, 36 to clean
out material being removed from a work piece when a hole is being drilled by the bit 20. A tip
58 that includes cutting edges 60 extends from the paddle 26 centrally between the spurs 50 and
52.
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[0026] Referring to FIGS. 2, 3, 6, and 7, a first cutting surface 64 is located on the paddle 26
and extends from the first spur 50 to the tip 58 and a second cutting surface 66 is located on the
paddle 26 and extends from the second spur 52 to the tip 58. The cutting surfaces 64 and 66
cach define a relief angle 68, which in the illustrated embodiment is approximately 10 degrees.
In other embodiments the relief angle 68 can range from about 5 degrees to about 35 degrees.
Referring to FIGS. 6 and 7, each of the cutting surfaces 64 and 66 has a thickness 70 and defines
a cutting edge 72. Also, the paddle 26 includes a first angled rake face 76 adjacent the first
cutting surface 66 and a second angled rake face 78 adjacent the second cutting surface 64. A
rake angle 80, which is illustrated in FIG. 7, is defined by the rake faces 76 and 78. In the
illustrated embodiment, the rake angle 80 is about 10 degrees. In other embodiments, the rake
angle 180 can range from about 5 degrees to about 45 degrees. The rake angle 80 increases the
thickness 70 of the cutting surfaces 64 and 66 relative to a thickness 82 (FIG. 7) of the paddle 26
adjacent the shank 22. In the illustrated embodiment, the curved sides 34 and 36 of the paddle
26 provide relatively thick cutting surfaces 64 and 66 (i.c., thicknesses 70) and a relatively large
relief angle 68 and rake angle 80, which provides faster and more efficient cutting without
sacrificing strength of the cutting edge 72 and provides cutting edges 72 that are relatively robust
against damage from nails, staples, and the like that may be in the work-pieces being cut, which

is typically wood.

[0027] FIG. 8 illustrates a drill bit 120 according to another embodiment. The illustrated
drill bit 120 includes a shank 122, and only a portion of the shank 122 is illustrated. The shank
122 includes an end portion (not illustrated) that can be received in a chuck of a rotary power
tool, such as a drill. The drill bit 120 further includes a paddle 126 that extends from an end 128
of the shank 122 opposite the end portion received in the chuck. The paddle 126 includes a first
face 130, a second face 132, a first side 134, and a second side 136. In the illustrated
embodiment, a relief or semi-circular recess 138 is formed in both the first side 134 and the
second side 136. The recesses 138 reduce drag on the drill bit 120 when it is used to cut a work-

piece which provides quicker and more efficient cutting.

[0028] A first spur 150 extends from the paddle 126 adjacent the first side 134 and a second
spur 152 extends from the paddle 126 adjacent the second side 136. A tip 158 that includes
cutting edges 160 extends from the paddle 126 centrally between the spurs 150 and 152.
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[0029] Referring to FIGS. 8, 13, and 14, a first cutting surface 164 is located on the paddle
126 and extends from the first spur 150 to the tip 158 and a second cutting surface 166 is located
on the paddle 126 and extends from the second spur 152 to the tip 158. The cutting surfaces 164
and 166 each define a relief angle 168, which in the illustrated embodiment is approximately 15
degrees. In other embodiments the relief angle 168 can range from about 5 degrees to about 35
degrees. Referring to FIGS. 13 and 14, each of the cutting surfaces 164 and 166 has a thickness
170 and defines a cutting edge 172. Also, the paddle 126 includes a first angled rake face 176
adjacent the first cutting surface 166 and a second angled rake face 178 adjacent the second
cutting surface 164. A rake angle 180, which is illustrated in FIG. 14, is defined by the rake
faces 166 and 178. In the illustrated embodiment, the rake angle 180 is about 30 degrees. In
other embodiments, the rake angle 180 can range from about 5 degrees to about 45 degrees. The
rake angle 180 increases the thickness 170 of the cutting surfaces 164 and 166 relative to a
thickness 182 (FIG. 14) of the paddle 126 adjacent the shank 122. The increased thickness 170
behind the rake faces 176 and 178 and the cutting edges 172 allows for a greater rake face angle
and faster and more efficient cutting without sacrificing strength of the cutting edge 172 and
provides cutting edges 172 that are relatively robust against damage from nails, staples, and the

like that may be in the work-pieces being cut, which is typically wood.

[0030] FIG. 15 illustrates a drill bit 220 according to another embodiment. The drill bit 220
is similar to the drill bit 120 discussed above. However, the drill bit 220 includes a paddle 226
having only a single cutting edge 264 and a single spur 250. A side 284 of the paddle 226
opposite the cutting edge 264 (i.e., on the other side of tip 258) that does not include a cutting
edge removes material from a hole being drilled by the bit 220 and cut by the edge 264. Also, a
first side 234 of the paddle 226 adjacent the cutting edge 264 includes a relief 286 that reduces
the width of the paddle 226 to reduce drag on the paddle 226 when the bit 220 is used to cut a

work-piece.

[0031] FIG. 16 illustrates a drill bit 320 according to another embodiment. The drill bit 320
is similar to the drill bit 220 discussed above. The drill bit 320 includes a paddle 326 having a
cutting edge 364 and a spur 250 on each side of a tip 358 of the paddle 326. Also, a relatively
large relief 386 is located on each side 334 and 336 of the paddle 326 to reduce drag on the
paddle 326 when the bit 320 is used to cut a work-piece.
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[0032] Various features and advantages of the invention are set forth in the following claims.
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CLAIMS
What 1s claimed is:

1. A drill bit configured for use with a rotary power tool including a chuck, the drill bit
comprising:
a shank including a first end and a second end, the first end configured to be received in
the chuck of the rotatory power tool; and
a paddle that extends from the second end of the shank, the paddle including,
a first face including a concave portion,
a second face opposite the first face and the second face including a convex
portion opposite the concave portion,
a cutting surface,
a cutting edge located at an end of the cutting surface,
a relief angle defined by the cutting surface, and
an angled rake face adjacent the cutting surface that defines a rake angle that is

between about 5 degrees and about 45 degrees.
2. The drill bit of claim 1, wherein the rake angle is about 10 degrees.

3. The drill bit of claim 1, wherein a thickness of the paddle is defined as a distance
measured from the first face to the second face generally normal to the first and second faces,
and wherein the thickness of the paddle increases along a portion of the paddle in a direction

from the second end of the shank toward the cutting surface.

4. The drill bit of claim 1, wherein the relief angle is between about 5 degrees and about 30
degrees.

5. The drill bit of claim 1, wherein the relief angle is about 10 degrees.

6. The drill bit of claim 1, wherein the cutting surface is a first cutting surface and the

cutting edge is a first cutting edge, and wherein the paddle further includes a second cutting

surface and a second cutting edge.
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7. The drill bit of claim 6, wherein the relief angle is a first relief angle, the paddle further
including a second relief angle defined by the second cutting surface, and wherein the second

relief angle is between about 5 degrees to about 30 degrees.

8. The drill bit of claim 6, wherein the angled rake face is a first angled rake face and the
rake angle is a first rake angle, the paddle further including a second angled rake face adjacent
the second cutting surface that defines a second rake angle that is between about 5 degrees and

about 45 degrees.

9. The drill bit of claim 6, wherein the paddle further includes a tip between the first cutting

surface and the second cutting surface.

10.  The drill bit of claim 1, wherein the paddle further includes a spur adjacent the cutting

surface.

11.  The drill bit of claim 1, wherein the concave portion is a first concave portion and the
convex portion is a first convex portion, the first face including a second convex portion and the

second face including a second concave portion opposite the second convex portion.

12.  The drill bit of claim 1, wherein the paddle further includes a first side generally normal
to the first face and a second side generally normal to the first face and opposite the first side,
and wherein the first side includes a recess between the second end of the shank and the cutting

surface.
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13. A drill bit configured for use with a rotary power tool including a chuck, the drill bit
comprising:
a shank including a first end and a second end, the first end configured to be received in
the chuck of the rotatory power tool; and
a paddle that extends from the second end of the shank, the paddle including,
a first face,
a second face opposite the first face,
a cutting surface,
a cutting edge located at an end of the cutting surface,
a relief angle defined by the cutting surface,
an angled rake face adjacent the cutting surface that defines a rake angle that is
between about 5 degrees and about 45 degrees,
a first side generally normal to the first face, and
a second side generally normal to the first face and opposite the first side, and
wherein the first side includes a recess between the second end of the shank and the

cutting surface.
14.  The drill bit of claim 13, wherein the rake angle is about 30 degrees.

15.  The drill bit of claim 13, wherein a thickness of the paddle is defined as a distance
measured from the first face to the second face generally normal to the first and second faces,
and wherein the thickness of the paddle increases along a portion of the paddle in a direction

from the second end of the shank toward the cutting surface.

16.  The drill bit of claim 13, wherein the relief angle is between about 5 degrees and about 30

degrees.
17.  The drill bit of claim 13, wherein the relief angle is about 15 degrees.

18.  The drill bit of claim 13, wherein the cutting surface is a first cutting surface and the
cutting edge is a first cutting edge, and wherein the paddle further includes a second cutting

surface and a second cutting edge.
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19.  The drill bit of claim 18, wherein the relief angle is a first relief angle, the paddle further
including a second relief angle defined by the second cutting surface, and wherein the second

relief angle is between about 5 degrees and about 30 degrees.

20.  The drill bit of claim 18, wherein the angled rake face is a first angled rake face and the
rake angle is a first rake angle, the paddle further including a second angled rake face adjacent
the second cutting surface that defines a second rake angle that is between about 5 degrees and

about 45 degrees.

21.  The drill bit of claim 18, wherein the paddle further includes a tip between the first

cutting surface and the second cutting surface.

22.  The drill bit of claim 12, wherein the paddle further includes a spur adjacent the cutting

surface.

10
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