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(54) Bit retention device

(57) A bit retention device includes a shaft having a
sidewall defining a hexagonal cavity extending from a
first end thereof and a ball groove extending through the
sidewall and communicating with the hexagonal cavity.
A ball is disposed in the ball groove and a ball spring
engages the ball and biases the ball toward the first end.
An actuator sleeve surrounding the shaft includes an in-

ternal ramp engaging the ball. The internal ramp includes
a shallow ramp portion having a first angle of inclination
with respect to a center axis and a steep ramp portion
having a second angle of inclination with respect to said
center axis of said shaft that is greater than the first angle
of inclination. A spring biased plunger assembly is dis-
posed in the bore for biasing a bit received in the bore in
a direction toward the insertion end.
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Description

[0001] The present disclosure relates to power or hand
tool bit retention devices, variously known as "auxiliary
chucks," "chucks," "adapters," or "bit holders" for remov-
ably receiving tool bits, such as fastener drivers, drill bits,
or the like, for rotation therewith when the power tool is
actuated or the hand tool is manually rotated. More par-
ticularly, the present disclosure relates to a bit retention
device configured for rapid and easy insertion and re-
moval of a bit.
[0002] This section provides background information
related to the present disclosure which is not necessarily
prior art.
[0003] Bit retention devices for power and hand tools
have become increasingly common, especially as the
need and desirability of wider versatility and the use of
power tools and hand tools has increased. Such bit re-
tention devices allow the hand or power tool to be used
with any of a number of interchangeable bits. This, in
turn, has resulted in demands for greater speed, conven-
ience, and ease for insertion and removal of tool bits from
the bit retention device.
[0004] In one exemplary type of conventional bit reten-
tion device, one or more detent balls are positioned within
a hollow, barrel-shaped tool bit holder body and are re-
siliently biased into engagement with a circumferentially-
extending groove or recess on the shank of the tool bit.
Although this basic design has performed well, such con-
ventional quick-release bit retention devices frequently
require the operator to actuate a sleeve, collar, or other
component part during both the insertion and the removal
of the tool bit.
[0005] Accordingly, the present disclosure seeks to
provide a bit retention device that requires the operator
to actuate its components only upon tool bit removal. A
"snap-in" type of bit retention device is provided for a drill,
driver, or other rotary hand or power tool. The bit retention
device includes a shaft having a sidewall defining a hex-
agonal cavity extending from a first end thereof and a
ball groove extending through the sidewall and commu-
nicating with the hexagonal cavity. A ball is disposed in
the ball groove and a ball spring engages the ball and
biases the ball toward the first end. An actuator sleeve
surrounds the shaft and includes an internal ramp en-
gaging the ball. The internal ramp includes a shallow
ramp portion having a first angle of inclination with re-
spect to a center axis of the shaft and a steep portion
having a second angle of inclination with respect to the
center axis of the shaft that is greater than the first angle
of inclination. The steep portion includes a smaller diam-
eter than the shallow ramp portion.
[0006] According to another aspect, the present dis-
closure provides a bit retention device, wherein a spring
biased plunger biases the bit out of engagement with the
ball when the actuator sleeve is pulled forward.
[0007] Further areas of applicability will become ap-
parent from the description provided herein. The descrip-

tion and specific examples in this summary are intended
for purposes of illustration only and are not intended to
limit the scope of the present disclosure.
[0008] The drawings described herein are for illustra-
tive purposes only of selected embodiments and not all
possible implementations, and are not intended to limit
the scope of the present disclosure.

Figure 1 is a longitudinal cross-sectional view of a
bit retention device according to the principles of the
present disclosure;
Figure 2 is an exploded perspective view of the bit
retention device shown in Figure 1;
Figure 3 is an exploded perspective view of the
plunger sub-assembly according to the principles of
the present disclosure;
Figure 4 is an enlarged cross-sectional view of the
bit retention device shown in Figure 1 and illustrating
the details of the ramp on the interior surface of the
actuation sleeve, according to the principles of the
present disclosure;
Figure 5 is a cross-sectional view of the bit holder
device shown with the sleeve pulled in a forward re-
lease position for allowing the removal of the tool bit;
Figure 6 is a cross-sectional view of the bit holder
device with a tool bit being inserted into the bit holder
according to the principles of the present disclosure;
Figure 7 is a cross-sectional view of the bit holder
device with the tool bit being pressed into the bit re-
tention device so that the ball is slid rearward along
the ramp portion of the actuator sleeve;
Figure 8 is a cross-sectional view of the bit retention
device with the bit inserted further within the hexag-
onal cavity prior to the ball being received in the ball
groove of the screwdriver bit;
Figure 9 illustrates a cross-sectional view of the bit
retention device having a "bit tip"-type bit being in-
serted therein according to the principles of the
present disclosure;
Figure 10 illustrates the "bit tip"-type being further
inserted into the bit retention device with the ball be-
ing pushed rearward along the ramp on the interior
surface of the actuator sleeve;
Figure 11 is a cross-sectional view showing the en-
gagement of a "bit tip"-type screwdriver bit fully in-
serted into the bit retention device according to the
principles of the present disclosure;
Figure 12 is a perspective view of a nose magnet
applied to the bit retention device according to the
principles of the present disclosure;
Figure 13 is a cross-sectional view of the nose mag-
net applied to a bit retention device according to the
principles of the present disclosure;
Figure 14 is a perspective view of a non-marring nose
cover applied to the bit retention device of the present
disclosure;
Figure 15 is a partial cross-sectional view of the non-
marring nose cover applied to a bit retention device
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according to the principles of the present disclosure;
and
Figure 16 is a cross-sectional view of a combined
nose magnet and nose cover assembly according
to the principles of the present disclosure.

[0009] Corresponding reference numerals indicate
corresponding parts throughout the several views of the
drawings.
[0010] Example embodiments will now be described
more fully with reference to the accompanying drawings.
[0011] Example embodiments are provided so that this
disclosure will be thorough, and will fully convey the
scope to those who are skilled in the art. Numerous spe-
cific details are set forth such as examples of specific
components, devices, and methods, to provide a thor-
ough understanding of embodiments of the present dis-
closure. It will be apparent to those skilled in the art that
specific details need not be employed, that example em-
bodiments may be embodied in many different forms and
that neither should be construed to limit the scope of the
disclosure. In some example embodiments, well-known
processes, well-known device structures, and well-
known technologies are not described in detail.
[0012] The terminology used herein is for the purpose
of describing particular example embodiments only and
is not intended to be limiting. As used herein, the singular
forms "a", "an" and "the" may be intended to include the
plural forms as well, unless the context clearly indicates
otherwise. The terms "comprises," "comprising," "includ-
ing," and "having," are inclusive and therefore specify the
presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the
presence or addition of one or more other features, inte-
gers, steps, operations, elements, components, and/or
groups thereof. The method steps, processes, and op-
erations described herein are not to be construed as nec-
essarily requiring their performance in the particular order
discussed or illustrated, unless specifically identified as
an order of performance. It is also to be understood that
additional or alternative steps may be employed.
[0013] When an element or layer is referred to as being
"on", "engaged to", "connected to" or "coupled to" another
element or layer, it may be directly on, engaged, con-
nected or coupled to the other element or layer, or inter-
vening elements or layers may be present. In contrast,
when an element is referred to as being "directly on,"
"directly engaged to", "directly connected to" or "directly
coupled to" another element or layer, there may be no
intervening elements or layers present. Other words used
to describe the relationship between elements should be
interpreted in a like fashion (e.g., "between" versus "di-
rectly between," "adjacent" versus "directly adjacent,"
etc.).
[0014] Spatially relative terms, such as "inner," "outer,"
"forward," "rearward," "lower," "above," "upper" and the
like, may be used herein for ease of description to de-
scribe one element or feature’s relationship to another

element(s) or feature(s) as illustrated in the figures.
[0015] With reference to the accompanying Figures,
the bit retention device 10 according to the principles of
the present disclosure will now be described. The bit re-
tention device 10 includes a shaft 12 defining a polygonal
cavity 14 for receiving a tool bit or the like 16. The polyg-
onal cavity 14 can be hexagonal. A plunger sub-assem-
bly 18 is received in a bore 20 extending from the polyg-
onal cavity 14. An actuator sleeve 22 is disposed around
a first end 24 of the shaft 12 and engages a ball 26 that
is received in a ball groove 28 of the shaft 12. A ball spring
30 is disposed in the ball groove 28 and biases the ball
26 against an interior ramp 32 of the actuator sleeve 22.
A ball spring retainer sleeve 34 surrounds the shaft 12
and retains a second end of the ball spring 30 within the
ball groove 28.
[0016] An actuator spring 36 biases the actuator
sleeve 22 in a rearward direction relative to the first end
24 of the shaft 12. A retainer clip 40 is received in a re-
cessed groove 42 in the first end 24 of the shaft 12 and
disposed against a forward end of the actuator spring 36.
A second end of the actuator spring 36 is received against
an interior shoulder portion 44 of the actuator sleeve 22
in order to bias the actuator sleeve 22 in a rearward di-
rection relative to the first end 24 of the shaft 12. The
actuator sleeve 22 includes a rear shoulder portion 46
that can be located adjacent to the ramp 32 and can
engage the ball spring retainer sleeve 34 at a forward
end thereof to limit rearward movement of the actuator
sleeve 22. The actuator sleeve 22 can include a rear-
wardly extending cylindrical guide portion 48 that engag-
es an outer surface of the ball spring retainer sleeve 34
for sliding engagement therewith. The ball spring retainer
sleeve 34 can include an internal diameter portion 50 that
snuggly receives the shaft 12 therein.
[0017] With reference to Figure 3, the plunger assem-
bly 18 can include a spring seat 54 that is adapted to be
press fit into a receiving groove 56 within the bore 20 as
illustrated in Figure 1. The spring seat 54 includes a cent-
er post 58 which is adapted to receive a plunger spring
68 thereon. A plunger member 66 is disposed against a
forward end of the plunger spring 68.
[0018] The plunger member 66 has a recessed cavity
60 for receiving the plunger spring 68. The plunger sub-
assembly 18 is inserted into the rear end of the bore 20
so that the forward end of the spring 68 engages the
plunger member 66. The spring seat 54 is inserted into
the bore 20 until the spring seat 54 engages the receiving
groove 56 within the bore 20. The plunger member 66 is
designed to slide freely within the bore 20 while the spring
68 biases the plunger member 66 toward the first end 24
of shaft 12.
[0019] With reference to Figure 4, the ramp 32 of the
actuator sleeve 22 will now be described. The ramp 32
includes a shallow ramp portion 32A and a steep ramp
portion 32B. The shallow ramp portion 32A has a first
angle of inclination α relative to the central axis X of the
shaft 12 that can be between 5 and 15 degrees, and more
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particularly about 10 degrees. The steep ramp portion
32B has a second angle of inclination β relative to the
central axis X that is larger than the angle of inclination
α of the shallow ramp portion 32A. The steep ramp por-
tion 32B can have an angle of inclination β relative to the
central axis X that is between 13 and 23 degrees, and
more particularly about 18 degrees. The ramp portion 32
can further include a third ramp portion 32C that is gen-
erally parallel to the axis X of the shaft 12 thereby defining
a cylindrical wall portion thereon. The angles and posi-
tions of ramp portions 32A and 32B are such that they
allow the ball to pass the corner of the groove 70 of the
bower bit 16. In other words, the dimensions from the
corner of the groove to ramp surfaces 32A and 32B are
greater than the ball diameter when the sleeve is seated
in its rearward position. The spring 30 urges the ball 26
past the corner of the groove in the power bit to its fully
forward position. The ramp surface 32B and surface 32C
direct the ball into greater engagement with the groove
70 in the power bit 16.
[0020] During assembly, the plunger sub-assembly 18
is inserted into the bore 20 until the spring seat 54 is
disposed within the receiving groove 56 within the bore
20. The ball spring retaining sleeve 34 is then slid over
the shaft 12, and the ball spring 30 and ball 26 are inserted
into the ball groove 28 so that the ball spring retaining
sleeve 34 overlaps the rear end of the ball spring 30 in
order to retain the ball spring 30 within the ball groove
28. The actuator sleeve 22 is then inserted onto the end
of the shaft 12 and the actuator spring 36 is slid over the
end of the shaft 12 inside of the actuator sleeve 22 so
that the actuator spring 36 abuts against the shoulder
portion 44 of the actuator sleeve 22. The retaining clip
40 is then installed on the shaft 12 so that the retainer
clip 40 is received in the recessed groove 42 at the first
end 24 of the shaft 12.
[0021] It should be noted that the shaft 12 can be de-
signed to be permanently installed on a rotating shaft of
a power tool or can alternatively be designed to be re-
movably engaged from a power tool or a hand tool. The
bit retention device 10 can be utilized for retaining various
types of hexagonal bits such as screwdriver bits and drill
bits.
[0022] A common form of bit is referred to as a "power
bit" which includes a hexagonal shank portion having an
annular radiused groove 70 therein that is designed to
receive a ball or other retaining member of a retention
device. An exemplary "power bit"-type bit is illustrated in
Figures 1, 2, and 5-8. When the bit retention device 10
of the present disclosure is utilized for retaining a power
bit, the ball 26 is received in the annular groove 70 of the
bit 16 as illustrated in Figure 1. In this position, the ramp
portion 32C retains the ball within the annular groove 70
of the bit 16. In order to release the bit 16 from the reten-
tion device 10, the actuator sleeve 22 is pulled in a for-
ward direction as illustrated in Figure 5 so that the ball
26 is able to move radially outward out of the annular
groove 70 and the plunger assembly 18 pushes the bit

forward so that the ball groove 70 is no longer in alignment
with the ball 26. The sleeve 22 can then be released and
the bit 16 can be extracted with the same hand, thus
making it a simple one hand operation to remove the bit
16.
[0023] In order to insert a bit into the bit retention de-
vice, the bit is inserted into the polygonal cavity 14, as
illustrated in Figure 6, until the end of the bit 16 engages
the ball 26, as shown in Figure 6. The bit 16 is then
pressed further inward so that the ball 26 presses against
the spring 30 and moves rearward in the ball groove 28
and upward along the ramp 32 of the actuator sleeve 22.
Once the ball 26 moves far enough along the ramp 32,
the ball 26 rides along a vertex of the hexagonal surface
of the bit 16. The bit 16 then presses against the plunger
66 and presses the plunger 66 rearward as illustrated in
Figure 8. The bit 16 is then pressed further inwards to its
fully locked position as illustrated in Figure 1.
[0024] Another type of bit is often referred to as a "bit
tip" as illustrated by references numeral 80 in Figures
9-11. For installation of a bit tip 80 in the bit retention
device 10, the bit tip 80 is inserted into the polygonal
cavity 14 as illustrated in Figure 9. As the bit tip 80 en-
gages the ball 26, the ball is pressed rearward, com-
pressing the ball spring 30 and the ball is caused to move
relative to the ramp 32 so that the ball 26 can move ra-
dially outward as it traverses the ramp 32, as illustrated
in Figure 10. As the ball 26 moves radially outward to a
sufficient extent, the bit tip 80 is then able to move freely
inward against the biasing force of the plunger assembly
18. The bit tip 80 is then pressed inward to its full extent
as illustrated in Figure 11.
[0025] In the fully inserted position, the ball 26 is biased
against the shallow ramp portion 32A of the ramp 32 of
the actuator sleeve 22. The smaller angle of inclination
α of the shallow ramp portion 32A provides a radial force
against the ball 26 that is sufficient for retaining the bit
tip 80 within the bit retention device 10 without the ball
26 having to engage any recess on the bit tip 80.
[0026] In order to release the bit tip 80 from the bit
retention device 10, the actuator sleeve 22 is pulled in a
forward direction and the plunger 18 biases the bit tip
forward a sufficient amount for the bit tip 80 to be removed
by the user. The use of a ramp 32 having a shallow ramp
portion 32A and a steep ramp portion 32B allows the bit
retention device 10 to be utilized with various kinds of
tool bits wherein the ball 26 is able to be received in an
annular groove of a "power bit"-type bit with ramp portion
32B causing the ball 26 to move radially inward to a great-
er extent than the shallow ramp portion 32A so that the
ball is properly received within the ball groove 70 of the
power bit. The greater angle of inclination of the steep
ramp portion 32B allows the ramp 32 to be shorter and
therefore the actuator sleeve 22 can be more compact.
The shallow ramp portion 32A provides a sufficient radial
inward force to retain a "bit tip"-type bit within the bit re-
tention device 10 without the ball 26 needing to engage
a recess on the bit.
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[0027] The spring biased ball 26 allows a user to insert
a bit 16 into the bit retention device 10 without having to
use a second hand to simultaneously engage the actu-
ator sleeve 22. Instead, the user can hold the tool with
one hand and insert the bit 16, 80 into the bit retention
device with the other hand. In order to release the bit 16,
80 from the bit retention device 10, the actuator sleeve
22 can then be pulled forward and the plunger assembly
18 presses the bit 16, 80 forward a sufficient amount so
that the sleeve 22 can be released and the bit 16, 80 can
be grasped by the same hand and removed from the bit
retention device 10, thus making it a one-hand operation
to remove the bit 16. The plunger spring 68 can be pro-
vided with a sufficient spring force to cause the bit 16, 80
to be moved forward upon activation of the actuator
sleeve 22, but not too strong to eject the bit 16, 80 from
the bit retention device.
[0028] As shown in Figures 12-13, a nose magnet 90
can have an annular shape with a central aperture 92
magnet 90 has concentric ribs 94 that conform to the
front of the shaft 12 and sleeve 22 to locate the magnet
90 and hold it concentric to the bit retention device 10.
The magnet holds to the shaft in sleeve and holds a fas-
tener in engagement with the bit 16 because the nose
magnet 90 is external to the bit retention device 10, it
does not attract metal debris inside the bit retaining de-
vice 10. Furthermore, the magnet 90 can be adhered to
the actuator sleeve or otherwise connected thereto so
that the magnet does not become dislodged from the bit
retention device 10. Alternatively, the nose magnet 90
can be removably attached under its magnetic traction
to the actuator sleeve 22 so that it can be easily removed
and reinserted by the user, as desired.
[0029] With reference to Figures 14-15, a non-marring
nose cover 100 can be disposed over the bit retention
device 10. The non-marring nose cover 100 can be made
of a plastic or elastomeric material and can be formed
such that it can be slipped over the actuator sleeve 22
and retains itself in place with a slight interference or
wrap around portion 102 that wraps around the proximal
end of the actuator sleeve 22. The nose cover 100 can
further include a distal end portion that wraps over the
end portion of the bit retention device 10 with a central
aperture 106 for receiving a bit 16 therein. The non-mar-
ring nose cover 100 prevents the knurled metal sleeve
22 from marring a work material. The forward portion 104
reduces or eliminates infiltration of dust and debris into
the bit retention device allowing it to operate more
smoothly for a longer period of time. The aperture 106 in
the forward portion 104 can fit snugly around the bit 16.
[0030] As shown in Figure 16, the bit retention device
10 can further be provided with an over-molded magnetic
nose cover 110. The over-molded magnetic nose cover
110 can include a nose magnet 90 constructed generally
as described above. A plastic cover 112 can be over-
molded on the nose magnet 90 or alternatively, the nose
magnet 90 can be inserted into the cover 112. The cover
112 can be made of plastic or elastomer and is designed

to prevent the knurled metal sleeve 22 from marring the
work material. A slight interference between the cover
112 and the sleeve 22 may retain the cover onto the shaft
or, alternatively, a wrap around portion or adhesives can
be utilized for securing the cover 112 onto the actuator
sleeve 22. In assembled condition as illustrated in Figure
16, the nose magnet 90 will attract a fastener to the bit
16 hold the fastener in place. Furthermore, the cover por-
tion 112 protects the work piece from being marred while
a fastener is being inserted. It should be noted that the
magnet 90 may also retain the cover onto the shaft to
provide a cover 112 and magnet 90 that can be easily
removed as desired by the user.
[0031] The foregoing description of the embodiments
has been provided for purposes of illustration and de-
scription. It is not intended to be exhaustive or to limit the
invention. Individual elements or features of a particular
embodiment are generally not limited to that particular
embodiment, but, where applicable, are interchangeable
and can be used in a selected embodiment, even if not
specifically shown or described. The same may also be
varied in many ways. Such variations are not to be re-
garded as a departure from the invention, and all such
modifications are intended to be included within the
scope of the invention.

Claims

1. A bit retention device (10), comprising:

a shaft (12) having a bore (20) defining a bit re-
ceiving cavity (14) extending from a first end (24)
thereof and a ball groove (28) extending through
said sidewall and communicating with said bit
receiving cavity;
a ball (26) disposed in said ball groove;
a ball spring (30) engaging said ball and biasing
said ball toward said first end;
an actuator sleeve (22) surrounding said shaft
and an internal ramp (32) engaging said ball,
the actuator movable between a first position in
which the internal ramp presses the ball toward
an interior of the bit receiving cavity to engage
a bit (16, 80) received in the bit retaining cavity,
and a second position in which the internal ramp
enables the ball to move toward an exterior of
the bit receiving cavity to enable release of a bit
received in the bit retaining cavity.

2. The bit retention device (10) according to claim 1,
wherein said internal ramp (32) includes a shallow
ramp portion (32A) having a first angle of inclination
(α) with respect to a center axis (x) of said shaft and
a steep ramp portion (32B) having a second angle
of inclination (β) with respect to said center axis of
said shaft that is greater than said first angle of in-
clination, said steep ramp portion having a smaller
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diameter than said shallow ramp portion.

3. The bit retention device (10) according to claim 2,
wherein said internal ramp (32) further includes a
generally cylindrical ramp portion (32C) disposed
adjacent to said steep ramp portion (32B).

4. The bit retention device (10) according to any one
of the previous claims, further comprising an actuator
spring (36) biasing said actuator sleeve (22) away
from said first end (24) of said shaft (12).

5. The bit retention device (10) according to any one
of the previous claims, wherein said ball groove (28)
extends in an axial direction and a ball spring retainer
sleeve (34) surrounds a rearward portion of said ball
groove and retains said ball spring (30) in said ball
groove.

6. The bit retention device (10) according to claim 2,
wherein said bit retention device is operable to retain
a first bit (16) having an annular groove (70) in a
surface thereof with said ball (26) being pushed into
the annular ball groove by said steep ramp portion
(32B) and said bit retention device is operable to
retain a second bit (80) without an annular ball
groove with said ball being disposed between said
shallow ramp portion (32A) and a surface of said
second bit.

7. The bit retention device (10) according to either one
of claims 2 or 6, wherein said first angle of inclination
(α) of said shallow ramp portion (32A) is between 5
and 15 degrees, and wherein said second angle of
inclination (β) of said steep ramp portion (32B) is
between 13 and 23 degrees.

8. The bit retention device (10) according to any one
of the previous claims, further comprising a spring
biased plunger assembly (18) disposed in said bore
(20) for biasing a bit (16,80) received in said bore in
a direction toward said first end (24) of the shaft (12).

9. The bit retention device (10) according to claim 8,
wherein said actuator sleeve (22) is free from any
device holding said actuator sleeve in an open po-
sition such that a bit (16,80) can be inserted into said
bit retention device without any need for the actuator
sleeve being held in said open position.

10. The bit retention device (10) according to either one
of claims 8 or 9, wherein said spring biased plunger
assembly (18) includes a spring seat (54) press fit
in a receiving groove (56) within said bore (20), a
plunger member (66) slidably received in said bore,
and a plunger spring (68) received in a recessed
cavity (60) in the plunger member, wherein the
plunger spring is disposed upon a center post (58)

on the spring seat and wherein the plunger spring
biases the plunger member towards the first end (24)
of the shaft (12).

11. The bit retention device (10) according to claim 10,
wherein said plunger spring (68) has a diameter larg-
er than said center post (58) and smaller than said
recessed cavity (60).

12. The bit retention device (10) according to one of
claims 9 to 11, wherein said ball groove (28) extends
in an axial direction and a ball spring retainer sleeve
(34) surrounds a rearward portion of said ball groove
and retains said ball spring (30) in said ball groove.

13. The bit retention device (10) according to any one
of the previous claims, wherein said bit retention de-
vice includes only one spring loaded ball (26).

14. The bit retention device (10) according to any one
of the previous claims, wherein said bit receiving cav-
ity (14) has a polygonal cross-section.

15. The bit retention device (10) according to any one
of the previous claims, further comprising at least
one of an elastomeric cover (100) and a nose magnet
(90) coupled to a forward end of said actuator sleeve
(22).
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