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(57) Abrege(suite)/Abstract(continued):

bit, a hex holder member, an adapter hex member, a double collet member, a collet retention cap and a drill bit. The drill bit Is
capable of drilling an aperture into a workpiece whereupon the drill bit, the collet retention cap, the double collet member and the
adapter hex member are removed from the hex holder member thereby, allowing the tool bit to forcibly insert a fastener into the
workplece.
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ABSTRACT
A method and apparatus for forming apertures and inserting fasteners in a work-
piece is disclosed. One embodiment relates generally to a bit holder device for forming
apertures and inserting fasteners into a workpiece. This embodiment comprises a toal
bit, a hex holder member, an adapter hex member, a double collet member, a collet re-
tention cap and a drill bit. The drill bit is capable of drilling an aperture into a workpiece
whereupon the drill bit, the collet retention cap, the double collet member and the

adapter hex member are removed from the hex holder member thereby, allowing the

tool bit to forcibly insert a fastener into the workpiece.
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FAST CHANGE BIT HOLDER DEVICE

CONTRACTUAL ORIGIN OF THE INVENTION

Not Applicable.
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1. Field of the Invention

Embodiments relate generally to a method and apparatus for forming apertures
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and inserting fasteners into a workpiece, and more specifically to a bit holder device for

forming apertures and inserting fasteners into a workpiece.

2. Background of the Invention

Drilling a hole or aperture in a workpiece is a well-known process in woodworking
for example. Basically, a tool bit is inserted into a rotary drive tool {a drill or electric
screwdriver for example). Upon application of rotary force, the drill bit drills an aperture
in the workpiece. The drill bit is removed and a tool bit inserted in the rotary drive tool
(i.e., the drill bit is “swapped out” for the tool bit). A fastener (a screw for example) is
positioned in the aperture, and the tool bit is used to forcibly ihsert and secure the fas-
tener in the workpiece. This step becomes slightly more time intensive if it is desired to
countersink the fastener, so that the head or top of the fastener is substantially flush
with the surface of the workpiece. In this operation, the drill bit is swapped out for a
countersink tool. The countersink tool i$ used to enlarge at least a portion of the aper-
ture. The countersink too! is than swapped out for the tool bit, which is used to forcibly
insert and secure the fastener into the workpiece, such that the head of the fastener is
substantially flush with the surface of the workpiece.

It should be appreciated that simply drilling an aperture and inserting a fastener

using only one rotary drive tool can tum a simple task into a repetitive time intensive
task. This is especially true for a large workpiece, requiring a large number of

fasteners. One known solution is to use a combined drill bit and countersink. While this
eliminates one step in the task, it does not otherwise affect the operation, as most of the

time is spent drilling the aperture and inserting the fastener. Another solution is to use
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separate rotary tool devices for the drill bit, the countersink and the tool bit, each rotary
tool device awaiting selection by operator. It is obvious that this can become both
expensive (buying numerous tool devices) and burdensome (requiring charging or
powering two or more separate rotary tool devices). Embodiments of the ﬁresent

invention are dirsected to overcoming the above-stated problems associated with

SUMMARY OF THE INVENTION

Embodiments relate generally to a method and apparatus for forming apertures
and inserting fasteners into a workpiece. One embodiment relates to a tast change bit
holder device comprising a tool bit, a hex holder member, an adapter hex member, a
double collet member, a collet retention cap and a drill bit. The hex holder member has
first and second ends and is configured to receive rotary force provided by a rotary drive
tool. The hex holder member defines at least first and second Iinner recess portions for
removably receiving first end and first mid-portions of the tool bit. The adapter hex
member has first and second end portions and defines an inner recess portion for re-
maovably receiving a second end and second mid-portions of the tool bit. The first end
portion of the adapter hex member has an outer wall configured for removable insertion
into the second inner recess portion of the hex hoider membey, the second end portion
ot the adapter hex member has threads disposed upon an outer wall thereof.

This embodiment further comprises the double collet member having first and
second end portions, the first end portion configured to detachably receive the second

end and second mid-portions of the tool bit. The double collet member, the second end
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and second mid-portions of the tool bit, and the first end portion of the adaptsr hex
member are cooperatively configured to transfer rotary motion from the tool bit to the
double collet member when the first end portion of the double collet member is forcibly
inserted into the second end of the adapter hex member, and the second end elnd the
second mid-portions of the tool bit are forcibly inserted into th*e first end of the adapter
hex member. The collet retention cap has a threaded inner wall that corresponds to the
threaded outer wall of the second end portion of the adapter hex member such that the
collet retention cap is rotationally joined to the second end portion of the adapter hex
member.

The drill bit of this embodiment has a securing end that removably inserts into the
second end portion of the double collet member. The securing end of the drill bit, the
second end portion of the double collet member and an inner portion of the collet reten-
tion cap are cooperatively configured to transfer rotary motion from the double collet
member to the drill bit when the securing end of the drill bit and the second end portion
of the double collet member are forcibly inserted into the inner portion of the collet
retention cap. The drill bit is capable of drilling an aperture into a workpiece whereupon
the drill bit, the collet retention cap, the double collet member and the adapter hex
member are removed from the hex holder member, thereby allowing the tool bit to forei-

bly insert a fastener into the workpiece via the aperture drilled into the workpiece by the

drill bit.

vet another embodiment relates to a fast change bit holder device comprising a

shank, a tool bit, a hex holder member an adapter hex member, a double collet mem-
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ber, a collet retention cap, and a drill bit. The shank has first and second end portions,
the first end portion configured for rotary insertion into a rotary drive tool. The hex
holder member has first and second ends, the first end joined to the second end of the
shank, where the hex holder member defines nested first, second and third inner.-recess
portions.

This embodiment may include the adapter hex member having first and second
end portions, with the first end portion defining an inner frusto-conically configured re-
cess, and the second end portion including a hexagonally configured inner wall and a
threaded outer wall. The double collet member has opposing first and second end por-
tions with a plurality of gripping arms integrally joined to each of the end portions, where
the double coliet member defines a hexagonally configured mid-portion disposed be-
tween the opposing end portions. The collet retention cap has a cylindrically configured
first inner recess with a threaded inner wall that corresponds to the threaded outer wall
of the second end portion of the adapter hex member such that the collet retention cap
is rotationally joined to the second end portion of the adapter hex member. The collet
retention cap further defines a frusto-conically configured second inner recess disposed
adjacent to the first inner recess thereby providing an aperture through the collet reten-
tion cap.

The drill bit of this embodiment has a securing end that removably insarts into a

second end portion of the double collet member. The securing end of the drill bit, the

second end portion of the double collet member and an inner portion of the collet reten-

tion cap being cooperatively configured to transfer rotary motion from the double collet
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member to the drill bit when the securing end of the drill bit and the second end portion
of the double collet member are forcibly inserted into the inner portion of the collet ra-
tention cap. The drill bit is capable of drilling an aperture into a work piece, the first end
portion of the double collet member forcibly grasping the tool bit upon the double collet
member being forced into the adapter hex member thereby disposing the tool bit inside
the third recess of the hex holder member. The tool bit and the drill bit are switchable,
thereby allowing the tool bit to forcibly insert a fastener into the workpiece via the aper-
ture drilied into the workpiece by the drill bit.

One or more embodiments comprise the first and second inner recesses of the
hex holder member have a hexagonal configuration. The second inner recess of the
hex holder member may include a configuration that cooperates with a first mid-portion
of the tool bit such that rotary motion is transferred from the hex holder member to the
tool bit.

At least one embodiment comprises the inner recess portion of the adapter hex
member configured to cooperate with the second mid-portion of the tool bit such that
rotary motion is transferred from the tool bit to the adapter hex member. The inner re-

cess portion of the adapter hex member may have a hexagonal configuration for

example.

Other embodiments comprise the first end portion of the double collet member
having an inner recess and an outer periphery having a hexagonal configuration, where
the inner recess and the outer periphery extending longitudinally to a mid-portion of the

double collet member. The outer periphery of the first end portion of the double collet
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member may be configured for snug insertion into the inner recess portion of the
adapter hex member such that the inner recess of the double coliet member is config-
ured to snugly receive the second end and the second mid-portions of the tool bit,
Rotary motion is transferred from the tool bit to the first end portion of the doubl; collet
member. Further, in this embodiment, the inner wall of the double collet member may
engage a tip portion of the tool bit, maintaining a position of the tool bit when the tool bit
15 forcibly disposed inside the inner recess of the double collet member, the inner wall
being perpendicular 10 a longitudinal axis of the double collet member.

Still other embodiments comprise the second end portion of the double collet
member including a plurality of gripping arms extending from a mid-portion of the double
collet member. The gripping arms may include outer arcuate wails dimensioned to pro-
vide an outer cylindrical periphery configured to promote insertion into the collet
retention cap, and inner arcuate walls that cooperate to grasp the drill bit such that ro-
tary motion is transferred from the first end portion of the double collet member to the
drill bit. The inner arcuate walls having a radial dimension substantially equal to the ra-
dial dimension of the drill bit. The gripping arms may extend parallel to a longitudinal
axis ot the double collet member. Further, the inner arcuate walls of the gripping arms

may include an angled portion that forms an acute angle with the outer arcuate walls of
the gripping arms, thereby promoting the insertion of the securing end of the drill bit into
the second end portion of the double collet member; and a straight portion that extends
parallel to the outer arcuate walls of the gripping arms thereby promating grasping of

the securing end of the drill bit to transfer rotary motion from the double collet member
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This embodiment may further inciude the inner portion of the collet retention cap
defining a frusto-conically configured inner recess. The collet retention cap may include
a cylindrically configured outer portion having a threaded cylindrical inner wall tﬁ.at Pro-
motes the rotational joining of the collet retention cap to the threaded outer wall of the
second end of the adapter hex member.

In one or more embodiments, the rotational joining of the collet retention cap 1o
the adapter hex member forcibly urges the inner arcuate walls of the gripping arms into
congruent engagement with the securing end of the drill bit thereby promoting the trans-
fer of rotary motion to the securing end of the drill bit. Such forcible urging of the inner
arcuate walls of the gripping arms against the securing end of the drill bit occur after the
second end portion of the double collet member is disposed inside the inner recess of
the collet retention cap, and after the securing end of the drill bit is disposed inside the
second end portion of the double collet member. The adapter‘hex member, double col-
let member, collet retention cap and drill bit are separable from the hex holder member
and tool bit after drilling an aperture through a workpiece, thereby allowing the tool bit to
torcibly insert a fastener through the aperture and into a structure supporting the work-
piece.

3till other embodiments comprise a fast change bit holder device similar to those
provided previously wherein at least a portion of the collet retention cap has a hexagon-
ally configured outer wall configured to be removably snugly received in the first inner

recess in the hex holder member. At least a portion of the collet retention cap may
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comprise a countersink device (comprising a frusto-conically configured portion for ex-
ample) having at least one protrusion with opposing first and second ends, the first end
coupled to the collet retention cap and the second end extending outwardly therefrom.

Additionally, the countersink device may comprise at least one flute formed in an outer

wall of the countersink device,

DESCRIPTION OF THE DRAWING
Embodiments together with the above and other objects and advantages may
best be understood from the following detailed description of the embodiments

illustrated in the drawings, wherein:

FIG. 1 depicts an exploded perspective view of a fast change bit holder device in

accordance with one embodiment;

FIG. 2 depicts an assembled perspective view of the fast change bit holder
device of Fig. 1 in accordance with one embodiment;

Fig. 3 depicts a partially exploded perspective view of the fast change bit holder
devicé of Fig. 1 in accordance with one embodiment;

FIG. 4 depicts a sectional elevational view of the fast change bit holder device of
Fig. 1 in accordance with another embodiment;

f:'ig. 5 depicts an exploded sectional elevational view of the fast change bit holder
of Fig. 1 in accordance with one embodiment;

Fig. 5 depicts a partially exploded perspective view of a fast change bit holder
device in accordance with-another ambodiment;

Fig. 7 depicts an exploded sectional elevational of the fast change bit holder of
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Fig. 6 in accordance with one embodiment;

Fig. 8 depicts an enlarged view of the collet retention cap and drill bit of Fig. 7 in

accordance with one embodiment;

Fig. 9 depicts an enlarged view of a collet retention cap and drill bit of a fast

change bit holder device In accordance with another embodiment:

Fig. 10 depicts an enlarged view of a collet retention cap and drill bit of a fast
change bit holder device in accordance with yet another embodiment:
Fig. 11 depicts an enlarged view of a collet retention cap and drill bit of a fast

change bit holder device in accordance with still another embodiment:

Fig. 12 depicts an enlarged view of a collet retention cap and drill bit of a fast
change bit holder device in accordance with one other embodiment: and
Fig. 13 depicts an enlarged view of a collet retention cap and drill bit of a fast

change bit holder device in accordance with still one other embodiment.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments relate generally to a method and apparatus for forming apertures
and inserting fasteners into a workpiece, and more specifically to a bit holder device for
forming apertures with a countersink and inserting fasteners into the workpiece.
fast Change Bit Holder Detall

Referring now to Figs. 1-5, a fast change bit holder device in accordance with
one embodiment is depicted, generally designated numeral 10. The device 10 is fabri-

cated from one or more materials of suitable hardness (steel for example) and, in at
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least one embodiment, comprises at least a shank 12, a tool bit 16, a hex holding mem-

ber 18, an adapter hex member 32, a doubie colist member 52 and a collet retention

cap 6.

As illustrated in Figs. 1-3, shank 12 includes first and second end portions 1 4 and

22, where first end 14 is configured for releasable insertion into a rotary drive tool (not

pictured). The rotary drive tool (a drill or electric screwdriver for example) is in turn con-
figured to provide rotary force to at least the shank 12.

The hex holder member 18 has first and second snds 20 and 24, where first

end 20 matingly receives the second end 22 of the shank 12. The second end 24 of

the hex holder member 18 includes and defines a nested first inner recess portion 26 for

removably receiving tool bit 16.

In at least one embodiment, tool bit 16 comprises first end portion 28, first mid-
portion 30, second mid-portion 40 and second end 38. Nested first inner recess portion
26 of hex holder member 18 is configured to removably recsive at least first end portion
28 and first mid-portion 30 of the tool bit 16.

The adapter hex member 32 includes at lgast first and second end portions 34
and 46. The first end portion 34 includes and defines an inner recess portion 36 config-
ured for removably receiving at least the second end portion 38 and second mid-portion
40 of the tool bit 16. The first end portion 34 of the adapter hex member 32 has an
outer wall 42 configured for removable insertion into a second inner recess portion 44

detined In the hex holder member 18. The second end portion 46 of adapter hex mem-

ber 32 includes threads 48 disposed upon an outer wall 50.
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It should be noted that while the drawing depicts the hex holder member 18, the
adapter hex member 32 and the collet retention cap 586, all having specific noncircular
cross sectional geometries, the invention is not restricted to such geometries. Suitably
noncircular geometries include polygons such as squares, hexagons, octagoh's, etc.
and ellipsoid cross-sections that includes cross sections not having corners. Circular
cross sections of the afore mentioned elements 18, 32, 56 are also suitable.

The device 10 further includes the double collet member 52 having first and sec-
ond end portions 54 and 64. First end portion 54 is configured to detachably receive at
least the second end portion 38 and the second mid-portion 40 of the tool bit 16. In at
least one embodiment, the double collet member 52, second end portion 38, the second
mid-portion 40, and the first end portion 34 of the adapter hex member 32 are coopera-
tively configured to transfer rotary motion from at least the tool bit 16 to the double collet
52 when the first end portion 54 of the double collet 52 is forcibly detachably inserted
into the second end 24 of the adapter hex member 18, and the second end portion 38
and the second mid-portion 40 of the tool bit 16 are forcibly detachably inserted into the
first end portion 34 of the adapter hex member 32. Further, the collet retention cap 56

has at least a threaded inner wall 58 that corresponds to the threads 48 of the adapter

hex member 32 such that the coliet retention cap 56 is rotatior:nally detachably joined to
the second end portion 46 of the adapter hex member 32. The outer surface 96 f the

coliet retention cap 56 is configured to enhance gripping by hand or wrench for exarn-

ple. In the first instance the surface 96 is knurled to provide friction enhancement. In

the later instance, a polygonal ¢ross section is provided.
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While threaded inner wall 58 corresponding to threads 48 for rotationally detach-
ably joining the collet retention cap 56 and the adapter hex member 32 are illustrated
and discussed, other means for detachably joining the coliet retention cap 56 and the
adapter hex member 32 are contemplated. For example, such means could co.mprise
lugs, detente securing means, set screws, etc.

In at least one embodiment, the device 10 is configured to use a drill bit, gener-
ally designated numeral 60. The drill bit 60 is depicted having a securing end 62 that
removably inserts into the second end portion 64 of the double collet member 52. The
securing end 62 of the drill bit 60, the second end portion 64 of the double collet mem-
ber 52 and an inner portion 66 of the collet retention cap 56 are cooperatively
configured to transfer rotary motion from at least the double collet member 52 to the drill
bit 60 when the securing end 62 of the drill bit 60 and the second end portion 64 of the
double collet member 52 are farcibly detachably inserted into the inner portion 66 of the

collet retention cap 56. Upon application of rotary force, the drill bit 60 is capable of

drilling an aperture into a workpiece, whereupon the drill bit 60, collet reten‘tion cap 96,
double coliet member 52 and the adapter hex member 32 are removed from the hex
holder member 18. Tool bit 16 may then be used to forcibly insert a tastener into the

workpiece via the aperture drilled by the drill bit 60.

In at least one embodiment, the shank 12 has a hexagonal configuration, when

taking an orthogonal view thereof, and a longitudinal dimension that promotes the inser-
tion of the first end portion 14 of the shank 12 into the rotary drive tool. This disposes

the first end 20 of the hex holder member 18 a typical distance from rotary drive tool.
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As illustrated, the first end portion 14 of the shank 12 includes at least one recess 68 for

receiving a detente securing means of the rotary drive tool, removably securing the
shank 12 within the rotary drive tool.

The first end portion 20 of the hex holder member 18 is integrally joined to the
second end 22 of the shank 12. In the illustrated embodiment, the hex holder member
18 includes a cylindrically configured outer wall, having longitudinal and radial dimen-
sions that facilitate the inclusion of first and second inner recesses 26 and 44. In this
embodiment, the first recess 26 is hexagonally configured and dimensioned to remova-
bly snugly receive corresponding portions of the first end portion 28 and first mid-portion
30 of the tool bit 16. The second recess 44 is hexagonally con.figured and dimensioned
to removably snugly receive corresponding portions of the hexagonally configured pe-
riphery of the first end portion 34 of the adapter hex member 32.

In operation, the tool bit 16 is preselected from a myriad of tool bits having equal
longitudinal and lateral dimensions including substantially similar first and second hex-
agonally configured mid-portions 30 and 40. It should be appreciated that the first and
second end portions 28 and 38 of the tool bit 16 may vary in configuration and function.
As illustrated, the first end portion 28 and first mid-portion 30 of the tool bit 16 are
snugly insert into the first inner recess 26 of the hex holder member 18. The second
end portion 38 and second mid-portion 40 of the tool bit 16 are snugly insert into the in-

ner recess 36 in the hexagonally configured first end portion 34 of the adapter hex

member 32. However, it should be appreciated that the reverse may occur, where the

first end portion 28 and first mid-portion 30 are snugly insert into the first inner recess
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36, while 26 the second end portion 38 and second mid-portion 40 of the tool bit 16 are

snugly insert into the inner recess 26.

The adapter hex member 32 is dimensioned and configured such that when the
first end portion 34 of the adapter hex member 32 engages the second end 24 of the
hex holder member 18, the first end portion 28 of the inserted tool bit 16 is disposed ad-

jacent to an end wall 70 of the first inner recess 26 in the hex holder member. The
second end portion 38 of the tool bit 16 is disposed proximate to a second end /72 of the
adapter hex member 32. The tool bit 16 is axially centered in the adapter hex member
32 via the hexagonally configured first inner recess 36 in the first end portion 34.

A second hexagonally configured inner recess 74 is defined in the second end
portion 46 of the adapter hex member 32. The second inner recess 74 is, in at least
one embodiment, axially aligned with and joined to the first inner recess 36, thereby
providing an aperture in the adapter hex member 32 that allows the tool bit 16 to be In-
serted therethrough. The second inner recess 74 has a lateral dimension relatively
larger than the lateral dimension of the first inner recess 36 ‘thereby forming an inner

“ledge” 76. Inner ledge 76 ultimately engages a first end 78 of the hexagonally config-

ured first end portion 54 of the double collet member 52 as the first end 54 is snugly
inserted into the second end portion 46 of the adapter hex member 32. The inner ledge
76 prevents continued insertion of the double collet member 52 into ihe adapter hex

member 32.

As illustrated, the double collet member 52 includes a centrally disposed inner

wall 80 that is substantially perpendicular to a longitudinal axis of the double collet
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member 52. The inner wall 80 ultimately engages the second end pottion 38 of the tool
bit 168. This engagement maintains the axial position of the t'ool bit 16 inside the hex
holder member 18 after the tool bit 16 and adapter hex member 32 are inserted into the

hex holder member 18, and the first end portion 54 of the double collet member 52 has
been snugly inserted into the second end portion 46 of the adapter hex member 32,

In at least one embodiment, the second end portion 64 of the double coliet mem-
ber 52 includes a plurality of gripping arms 82 extending from a mid-portion 84 of the
double collet member 52. The gripping arms 82 include outer arcuate walls 86 dimen-
sioned to provide an outer cylindrical periphery that promotes insertion into the collet
retention cap 56. The gripping arms 82 extend parallel 10 the longitudinal axis of the
double collet member 52. The gripping arms 82 further include inner arcuate walls 88
that cooperate to grasp the securing end 62 of the drill bit 60 such that rotary motion is
transferred from the first end portion 54 of the double collet member 52 to the drill bit 60.
In at least one embodiment, the inner arcuate walls 88 have a radial dimension substan-
tially equal to thé radial dimension of the drill bit 60.

As illustrated, the inner arcuate walls 88 of the gripping arms 82 include an an-
gled portion 90 that forms an acute angle with the outer arcuate walls 86 of the gripping
arms 82. The inner arcuate walls 88 also include a straight portion 92 that extends sub-
stantially parallel to the outer arcuate walls 86 of the gripping arms 82. At least the
angled portion 90 and straight portion 92 promate grasping of the securing end 62 of the
drill bit 60 to transfer rotary motion from the double collet member 52 to the drill bit 60.

In at least one embodiment, the inner portion 66 of the collet retention cap 56 in-
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cludes a frusto-conically configured inner recess 94 when taking a side sectional eleva-
tion view of the collet retention cap 56 (best viewed in Fig. 5). The collet retention cap
56 includes a cylindrically configured outer portion 96 having a threaded cylindrical inner
wall that promotes the rotational joining of the collet retention cap 56 to the tht;éaded
outer wall 50 of the second end portion 46 of the adapter hex member 32. The rota-

tional joining of the collet retention cap 56 to the adapter hex member 32 forcibly urges
the inner arcuate walls 88 of the gripping arms 82 into congruent engagement with the

securing end 62 of the drill bit 60, thereby promoting the transfer of rotary motion from
the shank 12 to the drill bit 60. The forcible urging of the inner arcuate walls 88 of the

gripping arms 82 against the securing end 62 of the drill bit 60 occurs after the second
end portion 64 of the double collet member 52 is disposed inside the inner recess 94 of
the collet retention cap 56, and after the securing end 62 of the drill bit 60 is disposed
inside the second end portion 64 of the double collet member 32. The outer portion 96
of the collet retention cap 56 has a knurled outer surface to promote the grasping and
rotation of the retention cap 56 upon the adapter hex member 32 by an individual oper-
ating the device 10.

In operation, an individual selects a drill bit 60 that is best suited and sized to drill
recesses In or apertures through a workpiece. The selected drill bit 60 corresponds to
the dimensions of a selected fastener that will be forcibly inserted in or through the
workpiece. A tool bit 16 is then selected with a drive end capable of congruently engag-
ing a head portion of the selected fastener such that rotary motion is transferred from

the tool bit 16 to the fastener. The device 10 is then disassembled. The tool bit 16 is
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inserted into the first inner recess 26 in the hex holder member 18 such that the se-
lacted drive end of the tool bit 16 protrudes outward beyond the second end 24 of the
hex holder member 18. The adapter hex member 32 is then inserted into the second
inner recess portion 44 of the hex holder member 18 such that the end of the selected
drill bit 16 is substantially flush with the second end 72 of the adapter hex member 32.
The first end portion 54 of the double collet member 52 is then inserted into the second
end portion 46 of the adapter hex member 32 until the end 78 of the first end portion 54
of the double collet member 52 engages the inner ledge 76 of the adapter hex member
32.

The selscted drill bit 60 is then inserted into the second end portion 64 of the
double collet member 52 until the securing end 62 of the drill bit 60 engages the inner

wall 80 in the double collet member 52. The collet retention cap 56 is then rotationally

secured to the treaded outer wall 50 of the second end portion 46 of the adapter hex

member 32 until the gripping arms 82 of the double collet member 52 are forcibly urged

into congruent éngagement with the securing end 62 of the drill bit 60 via the walls of
the frusto-conically configured inner recess 94 engaging the gripping arms 82 as the
collet retention cap 56 is tightened, thereby re-assembling the fast change bit holder
device 10. The first end portion 14 of the shank 12 is then inserted into a rotary drive

tool until the recess 68 in the shank 12 is engaged by a detente mechanism in the rotary

drive tool for example, The drill bit 60 is positioned to penetrate the workpiece a prede-
termined depth, whereupon, the adapter hex member 32 is quickly separated from the

hex holder member 18, thereby exposing the tool bit 16 secured in the hex hoider
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member 18 and allowing the tool bit 16 to engage and insert the selected fastener into
the recess or through the aperture formed in the workpiece by the drill bit 60.

Referring now to Figs. 6, 7 and 8, an alternative embodiment of a fast change bit
holder device i1s depicted and generally designated as numeral 100. Figs. 6-8'- depict
another embodiment of the fast change bit holder of Fig. 5. More specifically, the tool
bit 16 and drill bit 60 are the same components in both Figs. 5, 6, 7 and 8. The hex
holder member 18, adapter hex member 32, double collet member 52 and collet reten-
tion cap 56 of Fig. 5 have been modified in the embodiment illustrated in Figs. 6-8 and
designated numerals 18a, 32a, 52a and 56a respectively.

In this embodiment, hex holder member 18a includes an enlarged radial dimen-
sion that ailows three axially aligned nested recesses 102, 104 and 106 to be centrally
disposed in the hex holder member 18a. The first recess 102 has the largest radial di-
mension and includes a hexagonally configured inner wall 108 that is dimensioned to
snugly engage a correspondingly configured hexagonal outer wall 110 of the collet re-
tention cap 56a. The second recess 104 has a relatively smaller radial dimension than
the first recess 102. The second recess 104 includes a hexagonally configured inner
wall 112 that is dimensioned to snugly engage a correspondingly configured hexagon-
ally outer wall 114 of the adapter hex member 32a. The third recess 106 includes a
cylindrical inner wall 116 having a relatively smaller diameter than the radial dimension
of the second recess 104, The diameter of the third recess 106 is dimensioned to pro-

mote the removable insertion of either the tool bit 16 or the drill bit 60 therein. In this

embodiment, the integral joining of the shank 12 to the hex holder member 18a has
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been revised 1o allow the longitudinally longer third recess 106, which promotes the
complete longitudinal insertion of the drill bit 60 into the hex holder member 18a when
the tool bit 16 is required to insert or extract a fastener into or from a workpiece.

The adapter hex member 32a of this embodiment includes a “"shortened” I;vngitu-
dinal dimension exhibited by character 42 on Figs. 6 and 7 not engaging any portion of
the modified adapter hex member 32a. The adapter hex member 32a further includes a
frusto-conically configured recess 118 that “joins” or cooperates with the second inner
recess 74, thereby providing an aperture through the modified adapter hex member
32a.

The double collet member 52a includes gripping arms 120. In at least one em-
bodiment, gripping arms 120 have the same configuration and quantity as the arms 82
of the double collet member 52. The arms 120 are secured to a first end 78 of a hexag-
onally configured mid-portion 122 of the double collet member 52a.

The collet retention cap 56a is similar in many respects to the collet retention cap
56 depicted in Figs. 1-5. However, in this embodiment, at least a portion of.the knurled
outer portion 96 of the original collet retention cap 56 comprises a hexagonally config-
ured outer wall 110 of the collet retention cap 56a (best viewed in Fig. 6). However, at
least one embodiment is contemplated in which the entire collet retention cap 56a in-
cludes a hexagonally configured outer wall 110.

In operation, the alternative fast change bit holder device 100 is assembled such
that the drill bit 60 is exposed to penetrate a workpiece. Initially, the drill bit 80 is in-

serted between gripping arms 82 and the tool bit 16 is inserted between gripping arms
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120. The drill bit 60 is inserted into the collet retention cap 56a via a first end 124 until
the gripping arms 82 engage the walls forming the inner recess 94 of the collet retention
cap 56a, and the tool bit 16 is inserted into the second inner recess 74 of the qdapter
hex member 32a until the gripping arms 120 engage the walls forming the recess; 118 of
the adapter hex member 32a. The adapter hex member 32a and the coliet retention
cap 56a are then threadedly secured together thereby forcing the gripping arms 82 into
engagement with the drill bit 60. This forces the gripping arms 120 into engagemsnt
with the tool bit 16 until the drill bit 60, collet retention cap 56a, double collet member
52a, adapter hex member 32a and tool bit 16 are tightly joined together. After the re-
spective members are assembled, the drill bit 60 and tool bit 16 protrude beyond
respective end portions of the collet retention cap 56a and adapter hex member 323,
allowing the drill bit 60 to engage a workpiece and the tool bit 16 to engage a fastener.

To utilize the drill bit 60, the hex holder member 18a removably receives the as-
sembled members detailed above by inserting the second end portion 46 of the adapter
hex member Séa into the second recess 104 of the hex holder member 18a, thereby
disposing the tool bit 16 into the third recess 106. Rotary motion is imparted upon the
drill bit 60 via the shank 12 rotating the hex holder member 18a, which rotates the
adapter hex member 32a, which rotates the double collet member 52a, which rotates
the drili bit 60.

To utilize the tool bit 16, the hex holder member 18a is separated from the se-
cured together members detailed above, thereby exposing the tool bit 16. The

assembled members are then “flip-flopped” such that the drill bit 60 is inserted into the
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third recess 106 of the hex holder member 18a and the outer hex wall 110 of the collet
retention cap 56a snugly and congruently engages the inner hex wall 108 of the first re-
cess 102, thereby securing the exposed position of the tool bit 16 relative to a fastener.
Rotary motion is imparted upon the tool bit 16 via the shank 12 rotating the hex‘.holder
member 18a, which rotates the collet retention cap 56a, which rotates the double collet
member 52a, which rotates the adapter hex member 32a, which rotates the tool bit 16.
Fig. 9 depicts another embodiment of the fast change bit holder device, generally
designated as numeral 200. More specifically, the tool bit 16 and drill bit 60 illustrated
here in Fig. 8 are the same as those depicted in Figs. 5, 6, 7 and 8. The hex holder
member 18a, adapter hex member 32a, and double collet member 52a are the same as
those discussed above with respect to Figs. 6-8. The collet retention cap 56 of Fig. 5

has been modified in this embodiment and designated as numeral 56b.

In this embodiment, hex holder member 18a includes the enlarged radial dimen-
sion and having the three axjally aligned nested recesses 102, 104 and 106 centrally
disposed in the hex holder member 18a. The collet retention cap 56b is similar in many
respects to the collet retention cap 56a in Figs. 6-8 including the hexagonally configured
outer wall 110 configured to snugly and congruently engage tine inner hex wall 108 as
provided previously. This embodiment includes a countersink device configured to form
a countersink function. In this embodiment, the countersink device comprises a frusto-
conically configured porti.on or head 126 proximate second end 128 of collet retention
cap 56b opposite first end 124, In at least one embodiment, at least the frusto-conically

conhigured portion 126 is configured to perform the countersink function (i.e., the frusto-
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conically configured portion 126 is used to enlarge at least a portion of the aperture,

forming a countersink, such that a head of an inserted fastener is substantially flush with
the surface of the workpiece.

In at least one embodiment, the frusto-conically configured portion 126 has op-
posing first and second ends 130 and 132 with outer wall 136 defined therebetween.
First end 130 is located proximate and connected to second end 128 of the collet reten-
tion cap 56b. In at least one embodiment, frusto-conically configured portion 126 is
formed having a predetermined angle a, where angle a is defined with respect to a
plane 134 proximate first end 130 and outer wall 136. In at least one embodiment, an-
gle a is defined between 45 and 140 degrees (82 degrees for example).

In operation, the fast change bit holder device 200 is assembled such that the
drill bit 60 is exposed to penetrate a workpiece similar to that provided previously. Ini-
tially, the drill bit 60 is inserted between gripping arms 82 and the tool bit 16 is inserted
between gripping arms 120. The drill bit 60 is inserted into the collet retention cap 56b
via first end 124, and the tool bit 16 is inserted into the second inner recess 74 of the
adapter hex member 32a until the gripping arms 120 engage the walls forming the re-
cess 118. The adapter hex member 32a and the collet retention cap 56b are then
threadedly secured together, thereby forcing the gripping arms 82 into engagement with
the drill bit 60, and forcing the gripping arms 120 into engagement with the tool bit 16
until the drill bit 60, colliet retention cap 56b, double collet member 52a, adapter hex
member 32a and tool bit 16 are tightly joined together.

To utilize the drill bit 60, the hex holder member 18a removably receives the as-
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sembled members detailed above by inserting the second end portion 46 of the adapter
hex member 32a into the second recess 104 of the hex holder member 18a, thereby
dispasing the tool bit 16 into the third recess 106. Rotary motion is imparted upon the

drill bit 60 via the shank 12 rotating the hex holder member 18a, which rotates the
adapter hex member 32a, which rotates the double collet member 52a, which rotates
the drill bit 60 and frusto-conically configured portion 126, simultaneously forming an
aperture and countersink in the workpiece.

To utilize the tool bit 16, the hex holder member 18a is separated from the se-
cured together members detailed above, thereby exposing- the tool bit 16. The
assembled members are then “flip-flopped” such that the drill bit 60 is inserted into the
third recess 106 of the hex holder member 18a and the outer hex wall 110 of the collet
retention cap S56b snugly and congruently engages the inner hex wall 108

Fig. 10 depicts yet another embodiment of the fast change bit holder device, gen-
erally designated as numeral 300. More specifically, the tool bit 16 and drill bit 60
illustrated here in Fig. 10 are the same as those depicted in Figs. 1-9. The hex holder
member 18a, adapter hex member 32a, and double collet member 52a are the same as
those depicted in Figs. 6-S. The collet retention cap 56 of Figs. 1-5 has been maodified

in this embodiment and designated as numeral 56c.

The collet retention cap 56¢ is similar in many respects to the collet retention cap
S6b in Fig. 9 including the hexagonally configured outer wall 110 configured to snugly
and congruently engage the inner hex wall 108 and frusto-conically configured portion

126 as provided previously. In at least one embodiment, the frusto-conically configured
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portion 126 includes a flute 138 defined in outer wall 136, where the flute 138 is config-
ured to torm a countersink in the workpiece. It should be appreciated that, while only
one flute 138 is illustrated, one or more flutes 138, spaced about frusto-conically config-
ured partion 126 (equally or unsqually spaced for example) are contemﬁlated.
Furthermore, while flute 138 is illustrated, other means for forming a countersink, includ-
Ing serrations formed in the outer wall 136, are contemplated.

In operation, the fast change bit holder device 300 is assembled such that the
drill bit 60 is exposed to penetrate a workpiece similar to that provided previously with
respect 1o embodiment 200. The drill bit 60 and tool bit 16 are utilized in a fashion
similar to that described previously.

Fig. 11 depicts still another embodiment of the fast change bit holder device,
generally designated as numeral 400. More specifically, the tool bit 16 and drill bit 60
illustrated here in Fig. 11 are the same as those depicted in Figs. 1-10. The hex holder
member 18a, adapter hex member 32a, and double collet member 52a are the same as
those depicted in Figs. 6-10. The collet retention cap 56 of Figs. 1-5 has been modified
in this embodiment and is designated numeral 56d.

The collet retention cap 56d is similar in many respects to the collet retention cap
o6b in Fig. 8. In at least one embodiment, the trusto-conically configured portion 126

Includes a protrusion 140 having opposing first and second ends 142 and 144. In the

llustrated embodiment, first end 142 is located proximate and connected or joined to

first end 130 of frusto-conically configured portion 126, while second end 144 extends

outwardly away from first end 142 towards second end 132. In at least one embodi-
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ment, second end 144 is configured as an angled cutting surface, used to perform the
countersink function, It should be appreciated that protrusion 140 exiends straight out
from the frusto-conically configured portion 126, it is contemplated that the protrusion
may extend inwardly towards said frusto-conically configures portion 126. It shoﬁld also
be appreciated that, in at least this embodiment, at least the first recess 102 is dimen-
siched to accornmodate protrusion 140 while snhugly engaging collet retention cap 56d.
Fig. 12 depicts still another embodiment of the fast change bit holder device,
generally designated as numeral 500. More specifically, the tool bit 16 and dnll bit 60
ilustrated here in Fig. 12 are the same as those depicted in Figs. 1-11, The hex holder
member 18a, adapter hex member 32a, and double collet member 52a are the same as
those discussed with respect to Figs. 6-11. Again, the collet retention cap 56 of Figs. 1-

5 has been modified in this embodiment and is desighated 56e.

The collet retention cap 56e is similar in many respects to the collet retention cap
58d in Fig. 11. In at least one embodiment, the frusto-conically configured portion 126
inciudes a plurélity of protrusions 140 spaced about frusto-conically configured portion
126 (equally or unequally spaced for example). As illustrated, each of the protrusions
140 (two are illustrated), have opposing first and second ends 142 and 144, where sec-
ond end 144 may comprise an angled cutting edge for exampie. |t should be
appreciated that again the first recess 102 is dimensioned to accommodate the plurality
of protrusions 140 while snugly engaging collet retention cap Séd.

Fig. 13 depicts still another embodiment of the fast change bit holder device,

generally designated as numeral 600. More specifically, the tool bit 16 and drill bit 60
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illustrated here in Fig. 13 are the same as discussed in the embodiment depicted in
Figs. 1-12. The hex holder member 18a, adapter hex member 32a, and double collet
member 52a are the same as those depicted in Figs. 6-12. The collet retention cap 56
of Figs. 1-5 has been modified in this embodiment and is designated numeral 56f.

The collet retention cap 56f is similar in many respecis to the collet retention cap
56d in Fig. 11. In this embodiment, the frusto-conically configured portion 126 includes
a protrusion 140 having opposing first and second ends 142 and 144 similar to that dis-
cussed previously. However, in this embadiment protrusion 140 includes at least one
flute 146 defined in surface 148. Protrusion 140 and flute 146 are configured to form a
countersink as provided previously. It should be appreciated that, while flute 148 is il-
lustrated proximate to second end 142, flute 148 may be formed anywhere on
protrusion 140,

In operation, the fast change bit holder devices 300, 400 and 500 are assembled
such that the drill bit 60 is exposed 1o penetrate a workpiece and form a countersink
similar to that pfovided previously. Forming an aperture and securing the fastener utiliz-
ing the drill bit 60 and teol bit 16 of embodiments 300, 400 and 500 are similar to that
described previously.

While the invention has been described with reference to certain embodiments, it
will be understood by those skilled in the art that various changes may be made and
equivalents may be substituted without departing from the scope of the invention. In

addition, many modifications may be made to adapt a particular situation or material to

the teachings of the invention without departing from its scope. Therefore, it is intended
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that the invention not be limited to the particular embodiment disclosed, but that the in-

vention will include all embodiments falling within the scope of the appended claims.
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CLAIMS
The embodiment of the invention in which an exclusive property or privilege Is

claimed is defined as follows;

1. A fast change bit holder device comprising:

a tool bit;

a hex holder member having first and second ends and configured to receive ro-
tary force provided by a rotary drive tool, said hex holder member defining at least first
and second inner recess portions for removably receiving first end and first mid-portions

of said tool bit;
an adapter hex member having first and second end portions, said adapter hex

member defining an inner recess portion for removably receiving a second end portion
and second mid-portions of said tool bit, said first end portion of said adapter hex mem-
ber having an outer wall configured for removable insertion into said second inner
recess portion of said hex holder member, said second end portion ot said adapter hex

member having threads disposed upon an outer wall thereof;
a double collet member having first and second end portions, said first end por-

tion configured to detachably receive said second end and second mid-portions of said
tool bit, said double collet member, said second end and second mid-portions of said
tool bit, and said first end portion of said adapter hex member being cooperatively con-
figured to transfer rotary motion from said tool bit to said double collet member when
said first end portion of said double collet member is forcibly inserted into said second
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' end of said adapter hex member, and said second end portion and said second mid-

portion of said tool bit are forcibly inserted into said first end of said adapter hex mem-
Der,
a collet retention cap having a threaded inner wall that corresponds to the

threaded outer wall of said second end portion of said adapter hex member such that
said collet retention cap is rotationally joined to said second end portion of said adapter

hex member; and

a drill bit having a securing end that removably inserts into said second end por-
tion of said double collet member, said securing end of said drill bit, said second end
portion of said double collet member and an inner portion of said collet retention cap be-
ing cooperatively configured to transfer rotary motion from said double collet member to
said drill bit when said securing end of said drill bit and said second end portion of said
double collet member are forcibly inserted into said inner portion of said collet retention
cap, whereby said drill bit is capable of drilling an aperture into a workpiece whereupon
said drill bit, said collet retention cap, said double collet member and said adapter hex
member are removed from said hex holder member thereby, allowing said tool bit to
forcibly insert a fastener into the workpiece via said aperture drilled into the workpiece
by said drill bit.

2. The device of claim 1 wherein said first and second inner recesses of said
hex holder member have a hexagonal configuration.

3. The device of claim 1 wherein said second inner recess of said hex holder

member includes a configuration that cooperates with a first mid-portion of said tool bit
such that rotary motion is transterred from said hex holder member to said tool bit.

4. The device of claim 1 wherein said inner recess portion of said adapter
hex member is configured to cooperate with said second mid-portion of said tool bit
such that rotary motion is transferred from said too! bit to said adapter hex member.

S. The device of claim 4 wherein said inner recess portion of said adapter
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hex member has a hexagonal ¢onfiguration.

D. The device of claim 1 wherein said first end portion of said double collet

member has an inner recess and an outer periphery having a hexagonal configuration,
said inner recess and said outer periphery extending longitudinally to a mid-portion of

said double collet member.

7, The device of ¢laim 6 wherein said outer periphery of said first end por-
tion of said double collet member is configured for snug insertion into said inner recess

portion of said adapter hex member such that said inner recess of said double collet
member is configured to snugly receive said second end and said second mid-portions
of said tool bit such that rotary motion is transferred from said tool bit to said first end

portion of said double collet member.

8. The device of claim 7 wherein an inner wall of said double coliet member

engages a tip portion of said tool bit, maintaining a position of said tool bit when said
tool bit is forcibly disposed inside said inner recess of said double collet member, said
inner wall being perpendicular to a longitudinal axis of said double collet member.

9. The device of claim 1 wherein said second end portion of said double col-
let member includes a plurality of gripping arms extending from a mid-portion of said
double collet member,

10. The device of claim 9 wherein said gripping arms include:
a) outer arcuate walls dimensioned to provide an outer cylindrical periphery
configured to promote insertion into said collet retention cap; and

b) inner arcuate walls that cooperate to grasp said drill bit such that rotary
motion is transterred from said first end portion of said double collet mermber to
said dnil bit, said inner arcuate walls having a radial dimension substantially

aqual to the radial dimension of said drili bit.
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11.  The device of claim 10 wherein said gripping arms extend parallel to a

longitudinal axis of said double collet member.

12. The device of claim 10 wherein said inner arcuate walls of said gripping
arms include:

a) an angled portion that forms an acute angle with said outer arcuate walls
of said gripping arms thereby promoting the insertion of said securing end of said
drill bit into said second end portion of said double collet member; and

b) a straight portion that extends parallel to said outer arcuate walls of said
gripping arms thereby promoting grasping of said securing end of said drill bit to
transter rotary motion from said double collet member to said drill bit; and

13. The device of claim 12 wherein said inner portion of said collet retention
cap defines a frusto-conically configured inner recess when taking a side sectional ele-

vation view of said collet retention cap.

14.  The device of claim 13 wherein said collet retention cap includes a cylin-
drically configured outer portion having a threaded cylindrical inner wall that promotes
the rotational joining of said collet retention cap to said threaded outer wall of said sec-
ond end of said adapter hex member.

15.  The device of claim 14 wherein said rotational joining of said collet reten-
tion cap to said adapter hex member forcibly urges said inner arcuate walls of said
gripping arms into congruent engagement with said securing end of said drill bit thereby
promoting the transfer of rotary motion to said securing end of said drill bit, said forcible
urging of said inner arcuate walls of said gripping arms against said securing end of
sald dnll bit occurring after said second end portion of said double collet member is dis-
posed inside said inner recess of said collet retention cap, and after said securing end
of said drill bit is disposed inside said second end portion of said double collet member.
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16. The device of claim 15 wherein said adapter hex member, double collet
member, collet retention cap and drill bit are separable from said hex holder member
and tool bit after drilling an aperture through a workpiece, thereby allowing said tool bit
to forcibly insert a fastener through said aperture and into a structure supporting said

workpiece.

17. The device of claim 2 wherein at least a portion of said collet retention cap
has a hexagonally configured outer wall configured to be removably snugly received in
said first inner recess in said hex holder member.

18. The device of claim 17 wherein at least a portion of said collet retention

cap comprises a countersink device.

19. The device of claim 18 wherein said countersink comprises a frusto-

conically configured portion.

20. The device of claim 18 wherein said countersink device comprises at least
one protrusion having opposing first and second ends, said first end coupled to said col-
let retention cap and said second end extending outwardly therefrom.

21. The device of claim 18 wherein said countersink device comprises at least
one flute formed in an outer wall of said countersink device. |

22. A fast change bit holder device comprising:
a shank having first and second end portions, said first end portion configured tor
rotary insertion into a rotary drive tool;

a tool bit;
a hex holder member having first and second ends, said first end joined to said

second end of said shank, said hex holder member defining nested first, second and

third inner recess portions;
an adapter hex member having first and second end portions, said first end por-



10
11
12

13
14
15
16
17
18
19
20
21
22
23
24

20
27

28
29
30
31
32

CA 02542333 2006-04-07

— 34 -

tion defining an inner frusto-conically configured recess, said second end partion includ-

ing a hexagonally configured inner wall and a threaded outer wall;

a double collet member having opposing first and second end portions with a plu-
rality of gripping arms integrally joined to each of said end portions, said double collet
member defining a hexagonally configured mid-portion disposed between said opposing
end portions;

a collet retention cap having a cylindrically configured first inner recess with a
threaded inner wall that corresponds to said threaded outer wall of said second end por-
tion of said adapter hex member such that said collet retention cap is rotationally joined
to said second end portion of said adapter hex member, said collet retention cap defin-
ing a frusto-conically configured second inner recess dispoged adjacent to said first

inner recess thereby providing an aperture through said collet retention cap;
a drill bit having a securing end that removably inserts into a second end portion

of said double collet member, said securing end of said drill bit and said second ena
portion of said double collet member and an inner portion of said collet retention cap be-
ing cooperatively configured to transfer rotary motion from said double collet member to
said drill bit when said securing end of said drill bit and said second end portion of said
double collet member are forcibly inserted into said inner portion of said collet retention
cap whereby said drill bit is capable of drilling an aperture into a work piece, said first
end portion of said double collet member forcibly grasping said tool bit upon said doubie
collet member being forced into said adapter hex member thereby disposing said tool
bit inside said third recess of said hex holder member whereupon said tool bit and said

drill bit are switchable, thereby allowing said tool bit to forcibly insert a fastener into the
workpiece via the aperture drilled into the workpiece by said drill bit.

23. The device of claim 22 wherein at least a portion of said collet retention
cap has a hexagonally configured outer wall configured to be removably snugly re-

ceived in said first inner recess in sad hex holder member.

24. The device of claim 23 wherein at least a portion of said collet retention
cap comprises a countersink device.
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»5  The device of claim 24 wherein said countersink comprises a frusto-

conically configured portion proximate said securing end of said drill bit.

26. The device of claim 25 wherein said countersink device comprises at ieast

one protrusion extending outwardly from said collet retention cap.

097 The device of claim 26 wherein said countersink device comprises at lsast

one flute formed in an outer wall of said countersink device.

Smart & Biggar
Ottawa, Canada
Patent Agents
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