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(] was filed on as U.S. Application Serial No.
[] and was amended (if applicable).

1 hereby state that I have reviewed and understand the contents of the above-identified specification,
including the claims, as amended by any amendment referred to above.

I hereby claim foreign priority benefits under Title 35, United States Code Section 119(a-d) or 365(b) of
any foreign application(s) for patent or inventor(s) certificate, or 365(a) of any PCT international
application which designated at least one country other than the United States of America, listed below
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date before that of the application on which priority is claimed:
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35, United States Code, §112,1acknowledge the duty to disclose material information as defined in Title
37, Code of Federal Regulations, § 1.56(a) which occurred between the filing date of the prior
application and the national or PCT international filing date of this application.

APPLICATION NO. DATE FILED PRIORITY CLAIMED UNDER 35 U.S.C.
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Moore & Van Allen PLLC

PO Box 13706

430 Davis Drive, Suite 500
Research Triangle Park, NC 27709
PHONE: 919-286-8000
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made on information and belief are believed to be true; and further that these statements are made with
the knowledge that willful false statements and the like so made are punishable by fine and/or
imprisonment under §1001 of Title 18 of the United States Code and that such willful false statements
may jeopardize the validity of the application or any patent hereafter issued that is based on or claims
priority to or the benefit of the present application.

Full Name of Sole or First Inveptor: Laverne R. Durfee
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DRILL BIT

[0001] The invention relates generally to wood boring tools and more particularly

to drill bits.

Background of the Invention

[0002] Drill bits for boring holes of preselected diameters in a workpiece are
known. Such bits come in a variety of styles. One type of bit is known as-a
wood auger. This type of bit includes a shank that has one end adapted to be
connected to a chuck of a rotary tool such as a drill or power driver. The
opposite end of the shank supports a wood auger that comprises a flute that
terminates in a cutting face for cutting a bore in the workpiece. The cutting
member may also be formed with a pilot point along its longitudinal axis for
guiding the bit into and through the workpiece. Another type of bit is known as a
spade bit or paddle bit. This type of bit includes a shank that has one end
adapted to be releasably connected to a chuck of a rotary tool such as a drill or
driver. The opposite end of the shank supports a cutting member where the
cutting member is a substantially flat, relatively thin blade. Yet another type of bit
is a fluted bit that has a plurality of flutes formed in spirals around the longitudinal

__ axisofthe bit_ The flutes define cutting edges for cutting the workpiece.

[0003] While various types of drill bits are known, an improved wood bit is

desired.
Summary of the Invention

[0004] A drill bit comprises a shank defining a longitudinal axis. A cutting head is
formed at one end of the shank. At least one cutting edge and a centering point
are formed on the cutting head. The shank and a portion of the cutting head are
formed of a first material. The cutting edge, centering point and a portion of the
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cutting head are formed of a second material. A weld joins the first material and

the second material.

[0005] A method of making a drill bit comprises providing a first blank of a first
material and a second blank of a second material. The first blank is welded to
the second blank. A cutting head is milled into the first blank and second blank
such that the cutting head is formed of both of the first material and the second
material. The method may further comprise heat treating the milled cutting head.
Brief Description of the Drawings

[0006] Fig. 1 is a side view of one embodiment of the drill bit of the invention.

[0007] Fig. 2 is a schematic drawing illustrating the major manufacturing

processes for making the drill bit of the invention.

[0008] Fig. 3 is a side view of another embodiment of the drill bit of the invention.

[0009] Fig. 4 is a side view of yet another embodiment of the drill bit of the

invention.

[0010] Fig. 5 is a flow chart ilustrating one embodiment of a method of

manufacturing the bit of the invention.

Detailed Description of Embodiments of the Invention

[0011] Referring to Fig. 1 an embodiment of a bi-metal drill bit is shown generally
at 1 and comprises a shank 2 having a quick coupling 4 disposed at a first end
thereof. The quick connect coupling 4 may comprise a plurality flat faces 4a
adapted to be received and retained in a chuck of a rotary tool such as a

screwdriver or power driver. A recess 4b may be formed around the
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circumference of the shank to be releasably engaged by the quick connect
coupler of the rotary tool. Other configurations of shank 2 may also be used for

coupling the drill bit to a rotary drive tool.

[0012] A cutting head 6 is formed on the opposite end of shank 2 from quick
connect coupling 4. The cutting head 6 is intended to cut wood and may include
a plurality of flutes 8 defining a plurality of ribs 10 therebetween. In the
embodiment of Fig. 1 three flutes and ribs are shown although the cutting head
may have a different number flutes and a variety of designs. Each rib 10 has a
cutting face 12 formed at the distal end thereof. The cutting face typically
extends from the side edges of ribs 10 to a centering or pilot point 16 located
along the longitudinal axis A-A of the drill bit. In the illustrated embodiment the
centering point 16 is a lead screw 18 having threads 18a for centering the bit and
feeding the bit through the wood. The lead screw 18 may be replaced by a lead
point as shown in Fig. 4. The centering point 16 may be made removable such
that a broken point may be replaced. With a replaceable centering point the
centering point would preferably be made out of high speed steel (HSS) as a
separate component. Each cutting face 12 may be formed with a bevel angle to
create a sharp cutting edge 12a on each of the ribs for cutting the material as the

drill bit rotates.

[0013] The drill bit 1 is formed of at least two different portions made of different
materials permanently joined together to create a unitary single piece drill bit.
The first portion 20a is formed of a first material such as 1065 carbon steel. The
first portion 20a extends from the proximal end 22 of the bit to a weld line 24.
The second portion 20b is formed of a second material such as high speed steel
(HSS). The second portion 20b extends from the distal end 26 of the bit to weld
line 24 and includes the cutting edges 12a and centering point 16. In one
embodiment the weld line 24 is located in the cutting head 6 such that the flutes
8 and ribs 10 have a first portion that is formed of the first material and a second
portion that is formed of the second material. In one embodiment the size of the
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—_longitudinal-axis A-A of the auger.In the illust rated embodiment the centering

second portion is determined to minimize the amount of HSS used yet allow a
good weld between the first portion and the second portion. The second material
that makes up the cutting edges and centering point is harder and/or stronger
than the first material. While weld line 24 is shown in Fig. 1 to illustrate the weld
between the first portion 20a and second portion 20b, the transition between
these portions is smooth, uniform and uninterrupted such that the first portion

transitions smoothly into the second portion.

[0014] A second embodiment of a drill bit is shown in Fig. 3 comprising a single
flute wood auger 100. Wood auger 100 comprises a shank 102 having a quick
coupling 104 disposed at a first end thereof. The quick connect coupling 104
may comprise a plurality flat faces 104a and a recess 104b, as previously
described, that may be releasably engaged by the quick connect coupler of the

rotary tool.

[0015] A cutting head 106 is formed on the opposite end of shank 102 from quick
connect coupling 104. The cutting head 106 is intended to cut wood and may
include a single flute 108 defining a rib 110. Rib 110 has a cutting face 112
formed at the distal end thereof. The cutting face 112 typically extends from the
side edge of rib 110 to a centering or pilot point 116 located along the

X

point 116 is a lead screw 118 having threads for centering the auger and feeding
the auger through the wood. The lead screw 118 may be replaced by a lead
point as shown in Fig. 4. The lead screw may also be made detachable as
previously described. Cutting face 112 is formed with a bevel angle to create a
sharp cutting edge 112a for cutting the material as the auger rotates.

[0016] The auger is formed of at least two different portions made of different
materials perrhanently joined together to créate a unitary, single piece auger.
The first portion 120a is formed of a first material such as 1065 carbon steel.
The first portion 120a extends from the proximal end 122 of the auger to a weld
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line 124. The second portion 120b is formed of a second material such as high
speed steel (HSS). The second portion 120b extends from the distal end 126 of
the auger to weld line 124 and includes the cutting edge 112a and centering
point 116. In one embodiment the weld line 124 is located in a central portion of
the cutting head 106 such that a first portion of the flute and rib are formed of the
first material and a second portion of the flute 108 and rib 110 are formed of the
second material. In one embodiment the second material that includes the
cutting edges and centering point is harder and/or stronger than the first material.
While weld line 124 is shown in Fig. 3 to illustrate the weld between the first
portion 120a and second porticn 120b, the transition between these portions is
smooth, uniform and uninterrupted such that the first portion transitions smoothly

into the second portion.

[0017] A third embodiment of a drill bit is shown in Fig. 4 comprising a spade bit
300. Spade bit 300 comprises a shank 302 having a quick coupling 304
disposed at a first end thereof. The quick connect coupling 304 may comprise a
plurality flat faces 304a and a recess 304b,as previously described, that may be
releasably engaged by the quick connect coupler of the rotary tool.

[0018] A cutting head 306 is formed on the opposite end of shank 302 from quick
—_connectcoupling-304. The cutting head 306 is.intendedto cutwoodandmay
include a relatively wide flat blade 310. Blade 310 has a pair of cutting faces 312
formed at the distal end thereof. The cutting faces 312 typically extend from the
side edges of cutting head 306 to a centering or pilot point 316 located along the
longitudinal axis A-A of the drill bit. In the illustrated embodiment the centering
point 316 is a lead point 318 having substantially straight cutting edges 318a
formed on apposite sides of lead point 318 for boring a pilot hole in the material
being drilled to center and guide the bit. The lead point 318 may be replaced by
a screw point as shown in Figs. 1 and 3. The lead point may also be made
detachable as previously described. Cutting faces 312 are formed with a bevel
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angles to create sharp cutting edges 312a for cutting the material as the bit

rotates.

[0019] The drill bit is formed of at least two different portions made of different
materials permanently joined together to create a unitary, single piece drill bit.
The first portion 320a is formed of a first material such as 1065 carbon steel.
The first portion 320a extends from the proximal end 322 of the bit to a weld line
324. The second portion 320b is formed of a second material such as high
speed steel (HSS). The second portion 320b extends from the distal end 326 of
the bit to weld line 324 and includes the cutling edges 312a and centering point
316. In one embodiment the weld line 324 is located in a central portion of the
cutting head 306 such that a first portion of the blade 310 is formed of the first
material and a second portion of the blade 310 is formed of the second material.
In one embodiment the second material that includes the cutting edges and
centering point is harder and/or stronger than the first material. While weld line
324 is shown in Fig. 5 to illustrate the weld between the first portion 320a and
second portion 320b, the transition between these portions is smooth, uniform
and uninterrupted such that the first portion transitions smoothly into the second

portion.

—_{0020]-Drill bits-constructed as described above may be used inanywood boring

application but are particularly suitable in applications where the drill bit may
contact obstructions in the wood such as buried nails, screws, other fasteners or
other foreign bodies including metal objects. Drill bits made in accordance with
the invention have been found to be over four times more durable than existing
carbon steel wood bits while being inexpensive enough for use as wood boring
tools. For example, a carbon steel bit will become ineffective for drilling wood
after encountering one to two dozen buried nails. The drilt bit of the invention is
able to bore through over one hundred buried nails and still be effective for

cutting holes in pine 2x4 studs.
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[0021] Referring to Figs. 2 and 5 the process for making the bi-metal drill bit will
be described. In one embodiment a cylindrical blank 201 of the first material and
a cylindrical blank 202 of the second material are provided (block 501 ). While in
one embodiment the blanks are cylindrical, blanks having other shapes may be
used. Blank 201 is welded to a blank 202 to create a bi-metal blank (block 502).
Any suitable welding technique may be used including electric, brazing, spin,
induction or resistance. The shank is typically formed by turning the blanks on a
lathe (block 503). After the blanks are welded together, the flutes and centering
point are milled into the combined blanks (block 504). The flutes may be milled
into both materials in a single milling operation. The weld line is located in a
center portion of the cutting head such that the cutting head has a portion made
of the first material and a portion made of the second material. The transition
between the materia! of the first portibn and the materiat of the second portion is
smooth and uniform such that the joint between the two materials does not
create an obstruction or irregularity on the surface of the bit.  After the milling
operation the entire bit is heat treated to harden the material of the bit (block
505). After heat treatment the bit is ground to a true diameter and sharp cutting
edges are ground into the cutting head (block 506).

[0022] While the process for manufacturing the bit has been described with
—mpe&%&oﬁiwmwsmmnamﬂggm_ﬁ
configurations. Further, while three such bit configurations are shown, the bi-

metal construction may be provided on any wood bit configuration.

[0023] While embodiments of the invention are disclosed herein, various
changes and modifications can be made without departing from the spirit and
scope of the invention. One of ordinary skill in the art will recognize that the
invention has other applications in other environments. Many embodiments are
possible. The following claims are in no way intended to limit the scope of the

invention to the specific embodiments described above.
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Claims:
1. A drill bit comprising

a shank defining a longitudinal axis;

a cutting head formed at one end of the shank;

at least one cutting edge and a centering point formed on the cutting head;
said shank and a portion of the cutting head formed of a first material;

said cutting edge, centering point and a portion of the cutting head formed of a

second material;
a weld connecting said first material and said second material.

2. The bit of claim 1 wherein the centering point is a screw.

3. The bit of claim 1 wherein the centering point is a lead point having at least

one substantially straight cutting edge.

4. The bit of claim 1 wherein a smooth transition is provided between the first

material and the second material.
6. The bit of claim 1 wherein the cutting head is an auger.
7. The bit of claim 1 wherein the cutting head is a spade bit.

8. The bit of claim 5 wherein a first portion of the flutes is formed of the first

material and a second portion of the fiutes is formed of the second material.

9. The bit of claim 6 wherein a first portion of the auger is formed of the first
material and a second portion of the auger is formed of the second material.
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10. The bit of claim 7 wherein a first portion of the spade bit is formed of the first
material and a second portion of the spade bit is formed of the second material.

11. The bit of claim 6 wherein the auger has a single flute.

12. The bit of claim 7 wherein the spade bit includes a thin blade.

13. The bit of claim 1 wherein the centering poini is detachable.

14. A method making a drill bit comprising:

providing a first blank of a first materiai;

providing a second blank of a second material;

welding the first blank to the second blank; and

milling a cutting head into the first blank and second blank such that the cutting

head is formed of the first material and the second material.

15. The method of claim 14 further comprising heat treating the milled cutting
head.

I

16. The methed of claim 14 wherein the milling operation creates a smooth

transition between the first blank and the second blank.

17. The method of claim 14 further including grinding a cutting edge on the
cutting head.

18. The method of claim 14 further including forming a shank said shank having

a quick connect coupling at one end thereof,
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Abstract

A drill bit comprises a shank defining a longitudinal axis. A cutting head is
formed at one end of the shank. At least one cutting edge and a centering point
are formed on the cutting head. The shank and a portion of the cutting head are
formed of a first material. The cutting edge, centering point and a portion of the
cutting head are formed of a second material. A weld joins the first material and

the second material. A first blank is welded to a second blank. A cutting headis

milled into the first blank and second blank such that the cutting head is formed

of the first material and the second material.

M
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REIVINDICACIONES:

1. Una broca de taladro que comprende

un vastago que define una eje longitudinal;

una cabeza de corte formadé en un extremo del vastago;

por lo menos un borde de corte y un punto de centro formado en la cabeza
de corte;

dicho véastago y una porcidén de la cabeza de corte formado de un primer
material;

dicho borde de corte, punto central y una porcion de la cabeza de corte
formado de un segundo material;

una soldadura que conecta dicho primer materia y dicho segundo material.

2. La broca de la reivindicacion 1 en donde el punto de centro es un

tornillo.

3. La broca de la reivindicacién 1 en donde el punto de centro es un punto
de plomo que tiene por lo menos sustancialmente un borde de corte

recto.

4. La broca de la reivindicacion 1 en donde la transicidn liza se

proporciona entre el primer material y el segundo material.

5. La broca de la reivindicacion 1 en donde la cabeza de corte incluye una

pluralidad de ranuras.

Bustafin A-/Bepe MB-

Official Transl or &

Resolution 264
192

['ptetﬂt
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10.

11.

12.

13.

14.

La broca de la reivindicacién 1 en donde la cabeza de corte es una

barrena.

La broca de la reivindicacion 1 en donde la cabeza de corte es una

broca de pala.

La broca de la reivindicacién 5 en donde una primera porcién de las
ranuras se forma del primer material y una segunda porciéon de las

ranuras se forma del segundo material.

La broca de la reivindicacion 6 en donde una primera porcién de la
barrena se forma del primer material y una segunda porcion de la

barrena se forma el segundo material.

La broca de la reivindicacién 7 en donde una primera porcion de la
broca de pala se forma del primer material y una segunda porcién de la

broca de pala se forma del segundo material.

La broca de la reivindicacidén 6 en donde la barrena tiene una unica

ranura.

La broca de la reivindicacion 7 en donde la broca de pala incluye una

cuchilla delgada.

La broca de la reivindicacion 1 en donde el punto central es

desmontable.

Un método para elaborar una broca de taladro que comprende:
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proporcionar un primer blanco de un primer material;

proporcionar un segundo blanco de un segundo material;

soldar el primer blanco con el segundo blanco; y

moler una cabeza de corte en el primer blanco y segundo blanco de tal

15.

16.

17.

18.

manera que la cabeza de corte se forma del primer material y el

segundo material.

E! método de la reivindicacién 14 que comprende adicionalmente tratar

con calor la cabeza de corte molida.

El método de la reivindicacién 14 en donde la operacién de molido crea

una transicién liza entre el primer blanco y el segundo bianco.

El método de la reivindicacion 14 que incluye adicionalmente moler un

borde de corte en la cabeza de corte.

El método de la reivindicacion 14 que incluye adicionalmente formar un
vastago de dicho vastago que tiene un acoplamiento de conexion rapido

en un extremo de este.
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