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(54) Title: DRILL BIT AND REAMER

(57) Abstract: A tool bit providing a combined drill bit and reamer is disclosed

FIG. 1

herein. The tool bit comprises an axial bit shaft including a bore end and a shank
end. At least one helical land portion is provided on the bit shaft. The at least
one helical land portion includes a cutting edge and a trailing edge. At least one
reamer blade is provided on the helical land portion at the bore end of the bit shaft.
The at least one reamer blade includes a substantially axial cutting edge. A tip
arrangement is also included on the bore end of the bit shaft. The tip arrangement
includes a center blade positioned between peripheral cutting blades.
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DRILL BIT AND REAMER

FIELD
[0001] This invention relates to the field of drill bits, and more particularly

combination drill bits and reamers.

BACKGROUND

[0002] Drill bits are widely used for drilling holes in various materials, including
wood, wood laminates, plastic countertop material, metals, and other natural or artificial
materials. Drill holes are created along the axis of the drill bit.

[0003] In addition to the ability to drill holes, some drill bits also include
additional features. For example, some drill bits are ground to a high precision to provide
a reaming function. Other drill bits include cutting features that allow the bit to cut in a
lateral direction (i.c., a direction perpendicular to the axis of the drill bit).

[0004] Although drill bits with reaming ability in metal have been provided in the
past, these combined drill and reamer bits have included certain disadvantages in wood
and laminated materials. For example, past drill and reamer bits have included a tip that
is difficult to stabilize and keep on line when the initial drill hole is started. As another
example, past drill and/or reamer bits have had problems producing clean cuts that do not
result in splintering or tear out on entrance and/or exit of the bit from a drill hole.

[0005] Accordingly, it would be desirable to provide a combined drill and reamer
bit including features that stabilize the bit and keep it on line when the initial drill hole is

started, allowing the bit to produce precise drill holes. It would also be advantageous to
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provide a combined drill and reamer bit that produces clean cuts that do not result in
splintering or tear-out upon entrance and/or exit of the bit from a drill hole. While it
would be desirable to provide a tool bit that provides one or more of the above or other
advantageous features as may be apparent to those reviewing this disclosure, the
teachings disclosed herein extend to those embodiments which fall within the scope of
the appended claims, regardless of whether they accomplish one or more of the above-

mentioned advantages.

SUMMARY

[0006] A tool bit providing a combined drill bit and reamer is disclosed herein.
The tool bit comprises an axial bit shaft including a bore end and a shank end. At least
one helical land portion is provided on the bit shaft along with at least one helical flute.
The at least one helical land portion includes a leading edge and a trailing edge. At least
one reamer blade is provided on the bore end of the bit shaft. The reamer blade includes
a substantially axial cutting edge. A tip arrangement is also included on the bore end of
the bit shaft. The tip arrangement includes a center blade. The center blade is positioned
between two spurs on the boring end of the bit shaft.

[0007] In at least one embodiment, the at least one reamer blade comprises a first
reamer blade and a second reamer blade provided on the bore end of the bit shaft. In
particular, the first substantially axial cutting edge provides an end edge of the helical
land portion at the bore end of the bit shaft. The at least one reamer cutting edge further
comprises a second substantially axial cutting edge provided at the bore end of the bit

shaft. In at least one embodiment, the substantially axial cutting edge on the reamer
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blade includes a smaller diameter portion and a greater diameter portion with a ramp
portion positioned in between.

[0008] The above described features and advantages, as well as others, will
become more readily apparent to those of ordinary skill in the art by reference to the

following detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1 shows a perspective view of one embodiment of a tool bit that

provides a combined tool bit and reamer arrangement;

[0010] FIG. 2 shows an enlarged perspective view of a boring end of the tool bit
of FIG. 1;

[0011] FIG. 3 shows a side view of the tool bit of FIG. 1;

[0012] FIG. 4 shows another side view of the tool bit of FIG. 1 rotated ninety

degrees from that of FIG. 3;

[0013] FIG. 5 shows a cross-sectional view of the tool bit of FIG. 4 along line IV-
1V;
[0014] FIG. 6 shows a profile of the bit diameter of the tool bit of FIG. 1 moving

along the cutting edge of the reamer;

[0015] FIG. 7 shows an alternative embodiment of the profile of FIG. 6; and
[0016] FIG. 8 shows another alternative embodiment of the profile of FIG. 6.
DESCRIPTION
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[0017] With reference to FIG. 1, one embodiment of a tool bit 10 is shown in the
form of a combined drill bit and reamer. The tool bit 10 comprises an axial shaft 12 with
two ends 14 and 16. One end 14 of the drill bit 10 is a boring end 14 and the opposite
end is a shank end 16. The shank end 16 is configured to engage a power hand drill or
other drilling apparatus. The tool bit 10 includes a plurality of different portions which
include different features. In particular, as shown in FIG. 3, the tool bit 10 includes a tip
portion 20, a flute portion 50, and a reamer portion 70 positioned between the tip portion
20 and the drill portion 50.

[0018] With particular reference to FIGs. 1 and 2, the tip portion 20 is provided
on the boring end 14 of the tool bit 10. The tip portion 20 includes a tip arrangement
comprising a central blade 22 and two peripheral lips in the form of chip lifters 24, 26.
Spurs 96, 98 project from the sides of the chip lifters 24, 26. The central blade 22 is
shown in the form of a pyramidal structure that includes several polygonal faces meeting
at an end tip 28. The central blade 22 may also be provided in other structural forms,
including a rounded conical form, a generally flat form, or a polyhedron form. In any
event, the central blade 22 has a diameter that is substantially smaller than the overall
diameter of the tool bit. The central blade 22 provides a drilling structure that begins the
drilling process. In particular, the small central blade initially drills a small hole that is
used to stabilize the bit 10 during drilling before the larger diameter of the tool bit 10
drills into and expands the diameter of the hole. The central blade 22 provides a brad
point arrangement on the boring end 14 of the tool bit 10. However, it will be recognized
that other tip arrangements are possible other than the brad point arrangement of the

disclosed embodiment.
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[0019] The central blade 22 is centrally positioned on the tip arrangement
between the two peripheral cutting lips 24, 26. The peripheral cutting lips 24, 26 are
provided to the outside of the central blade 22, with each cutting lip including an end tip
25, 27. Along with the tip 28 of the central blade 22, the end tips 25, 27 of the peripheral
cutting lips 24, 26, and the spurs 96, 98 provide the farthest tips on the boring end 14 of
the tool bit from the shank end 16 of the tool bit 10. The central blade 22 is used to
create an initial stabilizing or locating hole for the tool bit. Next, the spurs 96, 98 cut
into the drilling material, and prepare chips of material to be lifted by the cutting lips 24,
26. Thereafter, the cutting lips 24, 26 remove chips of material from the drilling hole,
passing chips on to flutes 62, 64 on the tool bit 10. .

[0020] As best seen in FIG 1, the flute portion 50 of the tool bit 10 includes at
least two lands 52, 54 winding upon the shaft 12 of the bit 10 in a helical fashion. Helical
flutes 62, 64 arc formed between the lands 52, 54. Lines 99 are included in FIGs. 1-4 for
the purposes of visualizing the helical nature of these flutes 62, 64; however, the surfaces
of the flutes 62, 64 are smooth and lines 99 do not indicate additional structural
components in the flutes 62, 64.

[0021] Each land portion 52, 54 includes a leading edge 56 and a trailing edge 58
with a primary helical surface portion 57 in between. The primary helical surface portion
57 of each land portion is relatively smooth. The distance from the center axis 11 to the
primary helical surface portion 57 in a direction that is perpendicular to the axis 11 of the
shaft 12, defines the primary radius dimension (and thus the diameter dimension) for the

tool bit 10.
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[0022] The surface of the land portion 52 at the leading edge 56 forms an acute
angle with respect to the concave surface of the adjacent flute 62. The surface of the land
portion 52 may also be chamfered between the leading edge 56 and the primary helical
surface 57. At the trailing edge 58 of the land portion 52, the surface of the land portion
52 forms an obtuse angle with respect to the adjacent concave flute 64. The flutes 62, 64
provided between the leading edges 56 and trailing edges 58 of the land portions 52, 54
act to channel chips of material cut by the tool bit 10 down the axis 11 and away from the
boring end 14 of the shaft 12.

[0023] The land portions 52, 54 extend most of the distance from the boring end
14 of the shaft to the shank end 16 of the shaft. Near the shank end 16 of the shaft 12, the
land portions 52, 54 terminate and the flutes 62, 64 taper into a cylindrical section 66. A
shank portion 40 is provided adjacent to the cylindrical section 66 at the shank end 16 of
the shaft. The shank portion 40 includes features that allow the shank to be retained by a
tool, such as a power drill. For example, the shank portion 40 may include one or more
flat faces that facilitate securing the shank portion in a tool chuck. Opposite the shank
end 16, at the boring end 14 of the shaft 12, the land portions 52, 54 extend to reamer
blades 72, 74. The chip lifters 24, 26 are arranged as interrupted extensions of the land
portions 52, 54, with reamer blades 72, 74 positioned in between.

[0024] The reamer portion 70 of the tool bit 10 is provided between the flute
portion 50 and the tip portion 20. The reamer portion 70 includes a plurality of reamer
cutting edges, which are also referred to herein as reamer blades, including leading
reamer blades 76, 78, and trailing reamer blades 72, 74. Leading reamer blade 76 is

arranged as an interrupted extension of land portion 52 and trailing reamer blade 72 is
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positioned on an end portion of one land portion 52. Another leading reamer blade 78
and trailing reamer blade 74 are positioned on an end portion of the other land portion 54.
[0025] With reference to FIG. 2, each reamer blade 72, 76 includes a cutting edge
73, 77 that extends substantially parallel to the axial shaft 12 (i.c., substantially parallel to
axis 11). The trailing reamer blade 72 is formed on the land portion 52 closer to the
shank end than the leading reamer blade 76. The leading reamer blade 76 is formed on
the land portion 52 closer to the boring end 14 than the trailing reamer blade 72. A
concave groove 82 is positioned between the trailing reamer blade 72 and the leading
reamer blade 76.

[0026] With continued reference to FIG. 2, the leading reamer blade 76 is
positioned along the helical land portion 52 between the peripheral chip lifter 24 of the
tip arrangement and the trailing reamer blade 72. The concave groove 82 separates the
leading reamer blade 76 from the trailing reamer blade 72. The leading reamer blade 76
includes a stepped cutting edge 77 that is defined by a smaller diameter portion 92 and a
greater diameter portion 94. The smaller diameter portion 92 is actually provided along
the edge of the spur 96 which extends from the chip lifter 24. Accordingly, the edge of
the spur 96 also provides a cutting edge for leading reamer blade 76. Both the smaller
diameter portion 92 and the greater diameter portion 94 of the leading reamer blade 76
are oriented in a substantially axial direction.

[0027] The leading reamer blade 76 includes a ramp portion 90 positioned
between the smaller diameter portion 92 and the greater diameter portion 94. The
diameter of the cutting edge 77 gradually increases along the ramp portion 90 moving

from the smaller diameter portion 92 near the boring end 14 toward the larger diameter
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portion 94 closer to the shank end 16. The smaller diameter portion 92 has a diameter
that more closely matches the diameter of the bit 10 at the spur 96, while the larger
diameter portion 94 has a diameter that more closely matches the diameter of the bit 10 at
the flute portion 50. As shown in FIG. 6, the ramp portion 90 provides for a diameter
transition in the tool bit 10 such that the diameter gradually tapers outward moving from
the boring end 14 of the shaft 12 towards the shank end 16. However, it will be
recognized that other diameter transitions are possible. For example, as shown in the
embodiment of FIG. 7, the ramp portion 90 could also be provided as a perpendicular
ledge or step. As another example, as shown in FIG. &, the ramp portion 90 could also be
provided as a diameter that tapers outward moving from the shank end 16 toward the
boring end 14.

[0028] The trailing reamer blade 72 is provided on the primary helical surface
portion 57 of the land portion 52. A chamfered edge 43 is provided between the cutting
edge 73 of the trailing reamer blade 72 and the primary helical surface portion 57 on the
outer surface of the of the reamer blade 72. As best seen in FIG. 5, an acute angle is
formed at the cutting edge 73 where the outer surface of the reamer blade 72 meets the
recessed surface defining the concave groove 82. Like the leading reamer blade 76, the
trailing reamer blade 72 may also include a smaller diameter portion and a greater
diameter portion. The smaller diameter portion is shown by ramp portion 73a in FIG. 2,
and the larger diameter portion is shown by ramp portion 73b. In the disclosed
embodiment, two land portions 52, 54 are provided, with one of the trailing reamer

blades 72 formed at an end of land portion 52, and another of the trailing reamer blades
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74 formed at an end of land portion 54. In this embodiment, the two trailing reamer
blades 72, 74 are positioned 180° opposite each other.

[0029] With continued reference to FIG. 2, the spur 96 is provided on the end of
the smaller diameter portion 92 of the leading reamer blade 76. The spur 96 projects
outward on the boring end 14 of the shaft 12past the tip 25 on the chip lifter 24. The
leading reamer blade 76 also includes a chamfered portion 80 adjacent to the larger
diameter portion 94. The chamfer portion 80 is formed between the cutting edge 77 and
the groove 82 which separates the leading reamer blade 76 from the trailing reamer blade
72. As best seen in FIG. 5, on the opposite side of the leading reamer blade 76 from the
groove 82 is yet another groove 86. The groove 86 is positioned between the leading
reamer blade 76 and the peripheral chip lifter 24 of the tip portion 20. The cutting edge
77 defines an acute angle between the chamfered portion 80 at the outer surface of the
reamer blade 76 and the inner surface that defines the groove 86.

[0030] As best seen in FIGs. 4 and 5, reamer blades 72, 76 are provided on a
single land portion 52 (or as an interrupted extension thereof). Likewise, reamer blades
74, 78 are provided on the other land portion 54 (or as an interrupted extension thereof).
As best seen in FIG. 1, the cutting edges 73, 77 on the reamer blades 72, 76 are oriented
in a substantially axial direction. Furthermore, leading reamer blade 76 includes a step
up potion 90 where the diameter of the reamer blade increases from a first diameter to a
second diameter. The trailing reamer blade may also be configured in a similar manner
with such a step up portion.

[0031] In operation, the shank 40 of the tool bit 10 is positioned in the chuck of a

drill or other tool. The tool causes the tool bit 10 to rotate about its axis. In order to drill
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a hole, the user touches the tip portion 20 of the tool bit 10 to a drilling surface, such as a
piece of wood, at a desired location and forces the tool bit toward the drilling surface.
The end tip 28 first contacts the drilling surface, creating a small hole which helps to
stabilize the tool bit 10 in the desired place on the drilling surface. After the end tip 28
contacts the drilling surface, the spurs 96, 98 cut into the drilling surface, preparing the
material for removal by the chip lifters 24, 26. Thereafter, the peripheral chip lifters 24,
26 of the tip arrangement contact the drilling surface, removing chips from the drilling
surface and beginning a clean cut on the drilling surface. Chips of material removed by
the chip lifters 24, 26 are channeled to the flutes 62, 64 toward the shank end 16 of the
shaft 12. As the user continues to press the tool bit 10 toward the drilling surface, the tip
portion 20 bores into the drilling surface, followed by the reamer portion 70 and the flute
portion. The reamer blades 72, 74, along with the leading edges of the land portions 52,
54 work against the sidewalls of the hole created in the drilling surface to provide a
smooth clean cut through the hole. The reamer blades 72, 74 also result in a hole of a
precise size. Furthermore, because the reamer cutting blades include a smaller diameter
portion near the tip, the reamer blades easily exit the hole, helping to maintain the clean
smooth hole created by the user.

[0032] Although the present invention has been described with respect to certain
preferred embodiments, it will be appreciated by those of skill in the art that other
implementations and adaptations are possible. For example, although the disclosed
embodiment of the tool bit is configured for use with wood, laminates, and related
materials, the tool bit could be modified for use with metal or other materials. Moreover,

there are advantages to individual advancements described herein that may be obtained

10
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without incorporating other aspects described above. Therefore, the spirit and scope of
the appended claims should not be limited to the description of the preferred

embodiments contained herein.

11
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CLAIMS

What is claimed is

1. A tool bit comprising:
a) an axial bit shaft including a bore end and a shank end;
b) at least one helical flute provided on the bit shaft adjacent to at least one

helical land portion,; and

c) at least one reamer blade provided on the bore end of the bit shaft, the at
least one reamer blade including a cutting edge, wherein the reamer blade
includes a step up portion provided between a smaller bit diameter portion
and a larger bit diameter portion.

2. The tool bit of claim 1 further comprising a tip arrangement included on the bore
end of the bit shaft, the tip arrangement including a center tip.

3. The tool bit of claim 2 wherein the tip arrangement includes a center blade
positioned between at least two peripheral cutting blades, wherein the center tip is
positioned on the center blade.

4. The tool bit of claim 3 wherein the at least two peripheral cutting blades are
provided as spurs extending from the bore end of the axial shaft.

5. The tool bit of claim 1 wherein the at least one reamer blade is provided on the

land portion at the bore end of the bit shaft.

12
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10.

11.

12.

The tool bit of claim 5 wherein the at least one reamer blade comprises a first
reamer blade and a second reamer blade, wherein a groove is positioned between
the first reamer blade and the second reamer blade.

The tool bit of claim 1 wherein the axial bit shaft comprises a tip portion, a
reamer portion, and a flute portion, wherein the tip portion includes the tip
arrangement, the reamer portion includes the at least one reamer blade, and the
flute portion includes the at least one helical flute.

The tool bit of claim 1 wherein the step up portion includes a ramp portion where
the diameter of the tool bit gradually increases between the smaller bit diameter
portion and the larger bit diameter portion.

A tool bit comprising:

a) a bit shaft;

b) at least one helical land portion provided on the bit shaft;

c) at least one reamer blade provided on the bit shaft; and

d) a brad point arrangement included on an end of the bit shaft.

The tool bit of claim 9 wherein the at least one reamer blade includes a
substantially axial cutting edge.

The tool bit of claim 10 wherein the at least one reamer blade comprises a first
reamer blade and a second reamer blade provided on the at least one helical land
portion.

The tool bit of claim 11 wherein a groove is positioned between the first reamer

blade and the second reamer blade on the helical land portion.

13
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13.

14.

15.

16.

17.

The tool bit of claim 9 wherein the brad point arrangement includes a center blade
and at least two peripheral cutting blades on a bore end of the shaft, the center
blade positioned between the at least two peripheral blades.

The tool bit of claim 9 wherein the axial bit shaft comprises a tip portion, a
reamer portion, and a drill portion, wherein the tip portion includes the brad point
arrangement, the reamer portion includes the at least one reamer blade, and the
drill portion is void of any reamer cutting edges.

The tool bit of claim 9 wherein the at least one reamer blade includes a step up
portion, the diameter of the reamer blade increasing from a smaller diameter to a
larger diameter along the step up portion.

The tool bit of claim 15 wherein the step up portion includes a ramp such that the
diameter of the tool bit gradually increases from the smaller diameter to the larger
diameter along the ramp.

A tool bit comprising:

a) a bit shaft defining an axial direction, the bit shaft including a bore end
and a shank end;
b) at least one helical flute provided on the bit shaft adjacent to at least one

helical land portion;

c) a first substantially axial reamer blade provided on the bore end of the bit
shaft;

d) a tip arrangement provided on the bore end of the bit shaft, the tip
arrangement comprising a center blade positioned between at least two

peripheral blades, the end point of the center blade defining the

14
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18.

19.

20.

furthermost point on the bore end of the bit shaft from the shank end of the
bit shaft; and
e) a second substantially axial reamer blade positioned on the bore end of the
bit shaft between the first reamer blade and one of the peripheral blades of
the tip arrangement.
The tool bit of claim 17 further comprising a groove provided on the bore end of
the bit shaft between the first reamer blade and the second reamer blade.
The tool bit of claim 17 wherein the first substantially axial reamer blade and the
second substantially axial reamer blade are provided on the at least one helical
land portion.
The tool bit of claim 19 wherein the first substantially axial reamer blade includes
a step up portion where the reamer blade increases from a first diameter to a

second diameter.

15
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