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KEVLESSICHUCKWITH*AUTOMATIC AND MANUAL LOCKING

FIELD OF THE INVENTION
[0001] The present invention relates to keyless chucks and, more

particularly to keyless chucks with an automatic axial lock.

BACKGROUND OF THE INVENTION

[0002] Keyless chucks operable to retain a work piece therein by rotational
movement of an outer sleeve relative to the body of the chuck is known. Many of
these keyless chucks incorporate a locking feature .to prevent the sleeve from
opening the chuck during use. One type of locking feature is an automatic locking
feature wherein as the jaws are tightened about the work piece, the sleeve, upon
receiving a tightening torque in excess of a predetermined value, will lock or detent
into a locked position that inhibits loosening of the chuck. This automatic locking
feature provides for a quick and easy way of locking the work piece in the chuck.
This automatic locking feature, however, may open during use in certain situations,
such as abrupt stall, high vibration and when the sleeve rubs on an object while
working in a tight space. Thus, while this type of automatic locking feature provides
for a quick and easy way of securing a work piece in a chuck, it only provides
moderate performance and may be susceptible to opening during use.

[0003] A second type of locking feature that can be utilized is a manual
locking feature. With this type of locking feature, a user is required to tighten the

chuck onto the work piece and then manually lock the chuck sleeve via axial



WO 2006/023405 PCT/US2005/028849

movéthent of tHéuslééve, uiid tbringcted component, with respect to the body. This
type of locking chuck provides excellent performance in that the locking sleeve is
prevented from loosening during operation by being rotationally fixed relative to the
body. The use of the manually locking feature, however, adds an extra step to the
use of the tool incorporating the chuck. Thus, while greater performance can be
achieved, the use of such a chuck is more time consuming.

[0004] Thus, the current keyless locking chucks require a choice between
utilizing one that incorporates an automatic lock or one that incorporates a manual
locking feature. Accordingly, when selecting a chuck, a trade off must be made
between choosing one that is quicker to operate but provides a less secure locking
feature and may loosen during use and choosing one that provides superior locking
performance but requires an additional step to achieve this benefit. @

SUMMARY OF THE INVENTION

[0005] The inventors of the present invention have developed a new and
novel approach to address the tradeoffs required in prior art keyless chucks. The
inventors have developed a new keyless chuck that incorporates both an automatic
locking feature and a manual locking feature. The chuck can be operated with just
the automatic locking feature during situations when the quick securing of a work
piece to the chuck is desirable and the additional protection of the manual locking
feature |s not necessary. When the additional protection provided by the manual
locking feature is needed and the extra step associated with performing the manual

locking feature is desired, the chuck can also be manually locked in place. Thus, the
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keylesschiuck, b figpregeft fihviertion provides the benefits of both an automatic

locking feature and a manual locking feature without requiring a tradeoff between the
two types of locking features. Furthermore, the present chuck allows for utilizing
strictly the automatic locking feature or utilizing the automatic locking feature in
conjunction with the manual locking feature.

[0006] A chuck according to the principles of the present invention
includes moveable jaws operable to selectively retain a work piece. There is an
actuating member operable to cause the jaws to move when the actuating member
rotates relative to the jaws. Movement of the jaws corresponds to tightening and
loosening of the jaws. A first locking feature is operable to selectively prevent the
actuating member from rotating relative to the jaws. The second locking feature is
operable to inhibit the actuating member from rotating relative to the jaws. The
second locking feature inhibits loosening of the jaws after a tightening force
exceeding a predetermined value has been imparted between the actuating member
and a component of the second locking feature.

[0007] In another aspect of the present invention, a method of securing a
work piece in a chuck is disclosed. The method includes: (1) positioning the work
piece between jaws of the chuck; (2) rotating an actuating member relative to the
jaws to tighten the jaws to the work piece; (3) automatically inhibiting loosening
rotation of the actuating member with a first locking member after a tightening force
exceeding a predetermined value is imparted between the actuating member and
the first locking member; and (4) rotationally locking the actuating member relative to

the jaws with a second locking member.
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Fo008] 1.1 mrurther wirstis b ‘dpplicability of the present invention will become
apparent from the detailed description provided hereinafter. It should be understood
that the detailed description and specific examples, while indicating the preferred
embodiment of the invention, are intended for purposes of illustration only and are

not intended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present invention will become more fully understood from the
detailed description and the accompanying drawings, wherein:

[0010] Figure 1 is a side elevation view of a keyless chuck according to
the principles of the present invention utilized on a power tool:

[0011]  Figure 2 is an exploded perspective view of the components of the
chuck of Figure 1;

[0012] Figures 3A and B show a partial cross-sectional view of the chuck
of Figure 1 with the automatic locking feature engaged and a manual locking feature
respectively disengaged and engaged;

[0013] Figures 4A and B are fragmented partial sectional views of a
portion of the chuck of Figure 1 showing the engagement between the ratcheting
mechanism and the inner sleeve with the automatic locking feature engaged and the
manual locking feature respectively disengaged and engaged:;

[0014] Figures 5A and B are fragmented partial sectional views of a

portion of the chuck of Figure 1 showing the engagement between the nut, the inner
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sleeVeland-tHd "ratcheting: maéghanism with the automatic locking feature engaged
and the manual locking feature respectively disengaged and engaged; and

[0015] Figures 6A and B are fragmented partial sectional views of a
portion of the chuck of Figure 1 showing a portion of the manual locking feature in a

respective disengaged and engaged position.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] The following description of the preferred embodiment(s) is merely
exemplary in nature and is in no way intended to limit the invention, its application,
or uses.

[0017] Referring to Figure 1, a keyless chuck 20 according to the
principles of the present invention, is shown attached to a power tool 22, such as a
drill or a like. An exploded view of chuck 20 is shown in Figure 2. Chuck 20
includes an end cap 24, three jaws 26, a body 28, a retaining cup 30, loose ball
bearings 32, an automatic locking and ratcheting mechanism 34, a nut 26, an inner
nose 38, an inner sleeve 40, an outer sleeve 42, and an outer nose 44. These
components of chuck 20 are assembled together and enable chuck 20 to selectively
retain a work piece and to impart a desired movement thereto via operation of power
tool 22.

[0018] Referring now to Figures 3A and B, chuck 20 includes an automatic
locking feature generally indicated as 46. Automatic locking feature 46 operates to
lock chuck 20 in a tightened position and inhibits a loosening of chuck 20. Automatic

locking feature 46 includes engagement between the automatic locking and
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ratcHeting! meeharisii 34~ (Hérdihifter referred to as ratcheting mechanism) and
inner sleeve 40, as described in more detail below. Chuck 20 also includes a
manual locking feature, generally indicated as 48. Manual locking feature 48 is
operable to rotationally lock inner sleeve 40 to body 28 such that relative rotation
therebetween is prevented. Manual locking feature 48 allows selective engagement
between inner sleeve 40 and body 28, as shown in Figures 6A and B, by axially
moving inner sleeve 40 relative to body 28, as described in more detail below.
Chuck 20 also includes a retaining feature generally indicated as 50. Retaining
feature 50 inhibits axial movement of inner sleeve 40 relative to body 28 and works
in conjunction with manual locking feature 48, as described in more detail below.
[0019] Jaws 26 are disposed around body 28 in guides 52. Each jaw 26
has outer threads 54 that engage with internal threads 55 on nut 36. Jaws 26 move
axially along a center line axis (not shown) of guides 52 relative to body 28 as nut 36
rotates relative to body 28. Jaws 26 are preferably made of metal, such as steel.
[0020] Body 28 has three sets of teeth 56 extending radially outwardly.
Teeth 56 are spaced apart along the outer surface of body 28. Teeth 56 form a
portion of manual locking feature 48 and can be engaged with complementary teeth
on inner sleeve 40 to rotationally fix inner sleeve 40 and body 28 together such that
relative rotation therebetween is prevented, as described in more detail below. Body
28 also includes a radially extending annular projection 58 that engages with
complementary annular recesses in inner sleeve 40 to inhibit axial movement of
inner sleeve 40 relative to body 28 thereby preventing or minimizing the accidental

unlocking of manual locking feature 48, as described in more detail below. The
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engafjehieht’ Detweenanrularprététtion 58 and the complementary recesses on
inner sleeve 40 form retaining feature 50. Body 28 is preferably made of metal, such
as steel.

[0021] Referring now to Figures 2 and 4, retaining cup 30 is disposed
around body 28. Radially inwardly extending projections or tabs 60 on cup 30
engage with complementary recesses on body 28 to rotationally fix cup 30 to body
28 such that relative rotation therebetween is prohibited. Cup 30 includes a track or
race for bearings 32 to reside in and roll around during loosening and tightening of
chuck 20. Cup 30 also includes a plurality of ratcheting steps or teeth 62 that
engage with ratcheting mechanism 34 to provide an audible indication of the
tightening of chuck 20, as described in more detail below. Cup 30 is preferably
made of steel.

[0022] Referring to Figures 2, 3 and 4, ratcheting mechanism 34 is
disposed around body 28. Ratcheting mechanism 34 is capable of rotation relative
to body 28. Ratcheting mechanism 34 includes a track or race that faces the track
on cup 30 and engages with bearings 32 disposed therebetween. Bearings 32
facilitate relative rotation between ratcheting mechanism 34 and body 28.
Ratcheting mechanism 34 has three sets of arms, generally indicated as 64, that
extend axially and radially outwardly and are spaced apart along ratcheting
mechanism 34. As shown in Figures 3 and 4, each set of arms 64 includes a
ratcheting arm 66 and a locking arm 68. Each ratcheting arm 66 engages with a
recess and inner sleeve 40 and with ratcheting steps 62 in cup 30 to provide an

audible clicking as chuck 20 is being tightened, as described below. Each locking
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arm B8lengagbs with-a pait B rgtesses in inner sleeve 40 to allow inner sleeve 40 to
rotate ratcheting mechanism 34 to tighten and loosen chuck 20. Locking arm 68
functions to automatically lock chuck 20 in a tightened state once a torque applied
by inner sleeve 40 to ratcheting mechanism 34 exceeds a predetermined value, as
discussed below. Ratcheting mechanism 34 is preferably made of metal, such as
stamped spring steel.

[0023] Referring now to Figures 2, 3 and 5, ratcheting mechanism 34
includes axially extending projections or tabs 70 that engage with recesses 72 on
nut 36 to rotationally fix ratcheting mechanism 34 to nut 36 such that relative rotation
therebetween is not possible.

[0024] Referring now to Figures 2 and 5, nut 36 is disposed on body 28
with threads 55 engaged with threads 54 on jaws 26. Nut 36 is capable of rotation
relative to body 28 and jaws 26. Nut 36 includes axially extending projections or
tabs 74 that engage with recesses 76 in the inner surface of inner sleeve 40. Tabs
74 are narrower than recesses 76 and allow for a limited range of relative rotation
between nut 36 and inner sleeve 40. This limited relative rotation allows for locking
arm 68 to lock and unlock chuck 20 in the tightened state, as described in more
detail below. Rotation of nut 36 relative to body 28 causes jaws 26 to move in and
out of chuck 20 to grip and release a work piece, as is known in the art. Nut 36 is
preferably made of metal, such as powered metal.

[0025] Referring now to Figures 2 and 3, inner nose 38 is pressed onto
body 28 and is rotationally and axially fixed thereto. Jaws 26 extend out of and

retract into inner nose 38 when tightening and loosening chuck 20. Inner nose 38
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axiallyseclires!éup-'30," rétcketing hechanism 34 and nut 36 relative to body 28.
Inner nose 38 includes a radially outwardly extending annular projection 80 that, as
shown in Figures 3A and B, limits forward axial movement of outer nose 44. Inner
nose 30 is preferably made of metal, such as steel.

[0026] Referring now to Figures 2-6, inner sleeve 40 is disposed around
body 28 and is axially moveable between an unlocked position (Figures 3A, 4A, 5A
and 6A) and a locked position (Figures 3B, 4B, 5B and 6B) relative to body 28.
When in the unlocked position, inner sleeve 40 can rotate relative to body 28. When
in the locked position, inner sleeve 40 is rotationally fixed to body 28 and relative
rotation therebetween is prevented. The inner surface of inner sleeve 40 includes a
plurality of radially inwardly extending teeth 82 that can be selectively engaged with
teeth 56 on body 28, via axial movement of inner sleeve 40 relative to body 28, to
rotationally lock inner sleeve 40 to body 28 such that relative rotation therebetween
is prevented. Engagement of teeth 82 with teeth 56 corresponds to the locked
position of inner sleeve 40. Teeth 38 on inner sleeve 40 and teeth 56 and body 28
form manual locking feature 48. Inner sleeve 40 is preferably made of a polymer,
such as a glass filled nylon. Preferably, the nylon contains at least 30% glass by
weight.

[0027] As best seen in Figures 3A and B, the inner surface of inner sleeve
40 includes a front and rear annular recess 84, 86. Recesses 84, 86 engage with
annular projection 58 on body 28 to inhibit axial movement of inner sleeve 40
relative to body 28. Inhibiting the relative axial movement prevents or minimizes

accidental locking and unlocking of manual locking feature 48. The inhibition is
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overcéide by dgplidation 6f dn=aXidl force sufficient to overcome the engagement
between projection 58 and recesses 84, 86. Front and rear recesses 84, 86 on inner
sleeve 40 and annular projection 58 on body 28 form retaining feature 50. When in
the unlécked position, as shown in Figure 3A, projection 58 is disposed within rear
recess 86. When in the locked position, as shown in Figure 3B, projection 58 is
disposed in front recess 84. The use of annular projection 58 is advantageous in
that it provides a 360 degree engagement with recesses 84, 86 which provides a
superior retaining feature and a more even distribution of the loads imparted
between projection 58 and front recesses 84, 86 when moving into and out of
engagement.

[0028] Referring now to Figures 4A and B, inner sleeve 40 includes 3 sets
of axially extending recesses that engage with three sets of arms 64 of ratcheting
mechanism 34. [Each set of recesses includes a ratchet recess 88, a
loosening/opening recess 90, and a tightening or closing recess 92. Ratchet recess
88 includes a tightening/closing ramp 94 and a loosening/opening ramp 96. Ratchet
arm 66 will ride along tightening ramp 94 when inner sieeve 40 is being rotated to
tighten chuck 20 and will ride along loosening ramp 96 when inner sleeve 40 is
being rotated to loosen chuck 20. The shape or slope of loosening ramp 96 causes
ratcheting arm 66 to move radially inwardly and disengage from ratchet steps 62
such that no audible clicking will be heard during the loosening of chuck 20.

[0029] A jump or projection 98 is disposed between loosening and
tightening recesses 90, 92. Locking arm 68 will ride within loosening recess 90 and

press against jump 98 while inner sleeve 40 is being rotated to tighten chuck 20.

10
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This "inferdction’ chtises’ ratetiet' iieéhanism 34 to drive rotation of nut 36 to tighten
jaws 26 and chuck 20. When the torque between inner sleeve 40 and locking arm
68 exceeds a predetermined value (as determined by such things as the height and
slope of jump 98, the friction between jump 98 and locking arm 68, and the spring
rate of locking arm 68) locking arm 68 will jump over jump 98 and into tightening
recess 94. The movement of locking arm 68 into tightening ramp 94 causes a single
loud audible click or noise indicating that chuck 20 is now fully tightened. The
jumping of locking arm 68 over jump 98 results in a limited relative rotation between
inner sleeve 40 and nut 36. When inner sleeve 40 is subsequently rotated to loosen
chuck 20, locking arm 68 will jump back over jump 98 and into loosening recess 90
and drive rotation of ratcheting mechanism 34 which in turn drives rotation of nut 36
to'loosen jaws 26 and chuck 20.

[0030] Referring now to Figures 5A and B, axially extending recess 76 in
inner sleeve 40 is shown with tabs 74 of nut 36 disposed therein. Recess 76 is
wider than tab 34 to allow for limited relative rotation therebetween and
accommodates movement of locking arm 68 between loosening and tightening
recesses 90, 92 along with movement of ratcheting arm 66 between tightening ramp
94 and loosening ramp 96.

[0031] Loosening and tightening recesses 90, 92, locking arm 68 and their
engagement forms automatic locking feature 46. The jumping of locking arm 68
from loosening recess 90 into tightening recess 92 is the automatic lock of chuck 20

and locks chuck 20 in the tightened state.

11
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[b032] ' Reéfetting now16"Figures 2 and 3, outer sleeve 42 is disposed on
inner sleeve 40 and is fixed axially and rotationally relative thereto. Rotation of outer
sleeve 42 drives rotation or inner sleeve 40 and axial movement of outer sleeve 42
drives axial movement of inner sleeve 40. Outer sleeve 42 is preferably made of
metal, such as steel.

[0033] Still referring to Figures 2 and 3, outer nose 44 snaps onto inner
sleeve 40 and retains outer sleeve 42 on inner sleeve 40. Outer nose 44 is fixed
rotationally and axially to inner sleeve 40 and outer sleeve 42. As such, rotation of
outer sleeve 42 causes rotation of outer nose 44 and axial movement of outer sleeve
42 causes axial movement of outer nose 44. The fixed relation between inner
sleeve 40, outer sleeve 42 and outer nose 44 forms a sleeve assembly, generally
indicated as 100, with all of these components moving in unison with one another.
Outer nose 44 includes an internal annular shoulder 102 that engages with
projection 80 on inner nose 38 to limit forward axial movement of sleeve assembly
100. Outer nose 44 is preferably made of metal, such as steel.

[0034] In operation, the loosening of chuck 20 is performed by rotating
sleeve assembly 100 relative to body 28. Sleeve assembly 100 can be rotated
relative to body 28 when manual locking feature 48 is in the unlocked state, as
shown in Figures 3A and 6A. The unlocked state for manual locking feature 48
corresponds to sleeve assembly 100 being axially moved to its forwardmost position.
When in this position, teeth 82 in inner sleeve 40 are forward of and not engaged
with teeth 56 on body 28. With manual locking feature 48 disengaged, sleeve

assembly 100 is capable of rotation relative to body 28 to cause chuck 20 to loosen

12
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or tighten, deperidihy’ ugor tHé" direction of rotation of sleeve assembly 100.
Furthermore, with manual locking feature 48 in the unlocked position, annular
projection 58 .is engaged in rear recess 86 of inner sleeve 40.

[0035] When chuck 20 is in its loosest state, ratchet arm 66 is disposed
within ratchet recess 88 between tightening ramp 94 and loosening ramp 96.
Locking arm 68 is disposed within loosening recess 90. As shown in Figures 4A and
B, the axial depth of ratchet recess 88, loosening recess 90 and tightening recess 92
accommodates the axial movement of sleeve assembly 100 relative to ratcheting
mechanism 34 while maintaining an engagement between ratcheting and locking
arms 66, 68 and recesses 88, 90, 92 of inner sleeve 40. This is evidenced by the
gap between the ends of the projections on arms 66, 68 and the forward end walls of
recesses 88, 90, 92 and inner sleeve 40, as shown in Figure 4A. When sleeve
assembly 100 is moved to its rearmost position, as shown in Figure 4B, the gap
between the forward end walls of recesses 88, 90, 92 and the ends of the
projections on arms 66, 68 is diminished.

[0036] Accordingly, chuck 20 allows for axial movement of inner sleeve 40
and sleeve assembly 100 relative to ratcheting mechanism 34. Additionally,
recesses 76 are also dimensioned to allow for relative axial movement between
inner sleeve 40 and nut 36 while maintaining tabs 74 within recesses 76, as shown
in Figures 5A and B. Furthermore, when chuck 20 is in a loose state, tabs 74 of nut
36 may be disposed at any location within recesses 76 and are not necessarily
engaged with the sidewalls of recesses 76, thus allowing for some limited relative

rotation between inner sleeve 40 and nut 36.

13
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[0037] " “Tétighteli 8hiick!20, sleeve assembly 100 is rotated. The rotation
of sleeve assembly 100 is imparted to ratcheting mechanism 34 via the engagement
between locking arm 68 and jump 98 and inner sleeve 40. As inner sleeve 40 is
rotated, locking arm 68 approaches jump 98. Jump 98 prevents locking arm 68 from
jumping into tightening recess 92 until the torque therebetween exceeds a
predetermined value. Thus, jump 98 pushes on locking arm 68 to cause rotation of
ratcheting mechanism 34 relative to body 28. As ratcheting mechanism 34 rotates,
tabs 70 impart rotational movement to nut 36. As nut 36 rotates relative to body 28,
jaws 26 extend out of chuck 20 and tighten about a work piece disposed within jaws
26. Additionally, ratcheting arm 66 is disposed on tightening ramp 94. With
ratcheting arm 66 engaged with tightening ramp 94, ratcheting arm 66 will also be
engaged with ratchet steps 62. Thus, as ratchet mechanism 34 rotates relative to
the body 28 and cup 30, the engagement between ratcheting arm 66 and ratchet
step 62 will provide a substantially continues audible clicking as the relative rotation
occurs.

[0038] Once jaws 26 come into engagement with the work piece or with
one another, continued rotation of sleeve assembly 100 causes the torque between
inner sleeve 40 and ratcheting mechanism 34 to increase. Once the torque exceeds
the predetermined value, locking arm 68 will jump over jump 98 and into tightening
recess 92 and provide a single loud audible click to indicate that chuck 20 is now
fully tightened. Furthermore, as locking arm 68 jumps intd tightening recess 92,
ratcheting arm 66 will move further along tightening ramp 94. Additionally, relative

rotation between inner sleeve 40 and nut 36 occurs as locking arm 68 jumps from

14
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loosdHihg tetdds g0 1o tightentngrecess 92 and results in tabs 74 of nut 36 moving
to a position adjacent the sidewall of recess 76 of inner sleeve 40. This engagement
between tabs 74 and recess 76 rotationally locks inner sleeve 40 to nut 36 such that
no more relative rotation in the tightening direction is possible.

[0039] With locking arm 68 residing within tightening recess 92, automatic
locking feature 46 is thereby engaged and chuck 20 and the work piece therein can
be used as desired. If additional security against chuck 20 loosening during
operation is desired, manual locking feature 48 can be engaged by moving sleeve
assembly 100 axially rearwardly. Retaining feature 50 will resist this movement
such that engagement of manual locking feature 48 cannot be accidentally engaged
or disengaged. To engage manual locking feature 48, sleeve assembly 100 is
moved axially rearwardly and projection 58 exits rear recess 86 and enters front
recess 84, as shown in Figure 3B. Simultaneously, teeth 82 on inner sleeve 40
move into engagement with teeth 56 on body 28, as shown in Figures 3B and 6B.
Engagement between teeth 82 and teeth 56 rotationally secures inner sleeve 40 to
body 28 such that rotational movement therebetween is prevented. With automatic
locking feature 46 engaged and manual locking feature 48 engage, chuck 20 is
prevented from loosening during operation, thus providing a superior holding ability.
Accordingly, chuck 20 can be operated with either only the automatic locking feature
46 engaged or with both automatic locking feature 46 and manual locking feature 48
engéged.

[0040] To loosen chuck 20, manually locking feature 48, if engaged, is

moved to a disengaged position by moving sleeve assembly 100 axially forward
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relative 1o 'body 8" “Thi&" eItV fhovement causes projection 58 to move from
being engaged with front recess 84, as shown in Figure 3B, to being engaged with
rear recess 86, as shown in Figure 3A. Simultaneously, teeth 82 of inner sleeve 40
disengage from teeth 56 on body 28, as shown in Figures 3A and 6A. With manual
locking feature 48 disengaged, sleeve assembly 100 can then be rotated relative to
body 28 to loosen chuck 20. lnitiall rotation of sleeve 100 to loosen chuck 20 is
inhibited by automatic locking feature 46 and the engagement between locking arm
68 and jump 98. When a sufficient torque exists between jump 98 and locking arm
68, locking arm 68 will jump jump 98 and move into loosening recess 90 and
providing a single loud audible click or noise. Simultaneously, relative rotation
between inner sleeve 40 and nut 36 will occur due to the difference in width between
recesses 76 of inner sleeve 40 and tabs 34 of nut 36. As inner sleeve 40 is
continued to be rotated relative to body 28 to loosen chuck 20, loosening recess 90
will push on locking arm 68 to drive rotation of ratcheting mechanism 34 and nut 36
relative to body 28 and cause ratcheting arm 66 to ride up onto loosening ramp 96.
As ratcheting arm 66 rides up loosening ramp 96, ratcheting arm 66 moves radially
inwardly and disengages from ratchet steps 62. This disengagement prevents
ratchet steps 62 from inhibiting the loosening of chuck 20 and removes any audible
noise from recurring as chuck 20 is loosened. Sleeve assembly 100 can then
continue to be rotated until chuck 20 is in the desired loose state. If desired, chuck
20 can be manually locked while chuck 20 is in a loose state by axially moving

sleeve assembly 100 rearwardly relative to body 28.
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004115 § The procgeding description of the invention is merely exemplary in

nature and, thus, variations that do not depart from the gist of the invention are
intended to be within the scope of the invention. For example, the audible noises
provided by engagement of ratcheting mechanism 34 inner sleeve 40 and/or cup 30
can be eliminated, if desired. Furthermore, the number of sets of arms 64 and sets
of recesses 88, 90, 92 on the inner sleeve 40 can be more or less as desired.
Additionally, other materials of construction can be imparted for the various
components. Moreover, it should be appreciated that manual locking feature 48 can
be used without engaging automatic locking feature 46, if desired. For example,
when a work piece having a hex shaped shaft is used, the work piece can be
tightened to less than the predetermined torque, thereby not activating automatic
locking feature 46, and then engaging manual locking feature 48. Such a usage
may be useful to provide quick changes between work pieces having hex shafts of
similar size. It should also be appreciated that chuck 20 can be used on a manually
operated tool. Accordingly, such variations are not to be regarded as a departure

from the spirit and scope of the invention.
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What is claimed is:

1. A chuck comprising:

moveable jaws operable to selectively retain a work piece;

an actuating member operable to cause said jaws to move when said
actuating member rotates relative to said jaws, movement of said jaws
corresponding to tightening and loosening said jaws;

a first locking feature operable to selectively prevent said actuating
member from rotating relative to said jaws; and

a second locking feature operable to inhibit said actuating member
from rotating relative to said jaws, said second locking feature inhibiting loosening of
said jaws after a tightening force exceeding a predetermined value has been
imparted between said actuating member and a component of said second locking

feature.

2. The chuck of claim 1, wherein said actuating member is manually
axially moveable between first and second positions, said first position
corresponding to said first locking feature allowing rotation of said actuating member
relative to said jaws, and said second position corresponding to said first locking

feature preventing rotation of said actuating member relative to said jaws.
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Bu Thédhusk of-clarm 2; Wirther comprising a retaining feature operable to
inhibit axial movement of said actuating member between said first and second

positions.

4, The chuck of claim 1, further comprising:

a body around which said jaws are disposed, said body and said jaws
being substantially rotationally fixed relative to one another; and

a nut disposed on said body and capable of rotation relative to said
body, said nut being engaged with said jaws so that rotation of said nut relative to
said jaws causes movement of said jaws,

wherein said second locking feature includes a locking member
rotationally fixed relative to said nut and operable to transmit rotational force from
said actuating member to said nut, said locking member being engaged with a first
recess of said actuating member during tightening of said jaws and said locking
member being engaged with a second recess of said actuating member when said
tightening force exceeding said predetermined value has been imparted between

said actuating member and said locking member.

5. The chuck of claim 4, wherein said actuating member is a sleeve
directly engaged with said nut and said engagement between said sleeve and said

nut allows a limited relative rotation therebetween.
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6.  Thélohiiok OfdRIM S Wherein said sleeve can move axially relative to
said nut and maintain said engagement between said actuating member and said

nut.

7. The chuck of claim 1, wherein said actuating member has a plurality of
teeth, a component of said first locking feature includes a plurality of teeth that are
substantially rotationally fixed relative to said jaws, and engagement of said
actuating member teeth with said teeth of said component of said first locking

feature prevents rotation of said actuating member relative to said jaws.

8. The chuck of claim 1, wherein said second locking feature includes a
locking member operable between a first engaged position and a second engaged
position with said actuating member, said first position not inhibiting loosening of
said jaws, said second position inhibiting loosening of said jaws, and said locking
member moving from said first position to said second position when said tightening
force exceeding said predetermined value has been imparted between said

actuating member and said locking member.

9. The chuck of claim 1, wherein said first locking feature is operable to
prevent said actuating member from rotating relative to said jaws independent of a

status of said second locking feature.
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10. 1 7 Athddkieomprsing
a body having an outer surface with a projection thereon;
a plurality of moveable jaws operable to retain a work piece, said jaws
disposed around said body; and
a sleeve radially surrounding a portion of said body and capable of
both axial and rotational movement relative to said body, said sleeve having an inner
surface with a recess therein facing said body, and rotation of said sleeve relative to
said body causing movement of said jaws,
wherein engagement between said projection on said body with said

recess on said sleeve inhibits axial movement of said sleeve relative to said body.

11.  The chuck of claim 10, wherein said sleeve can be axially moved
relative to said body between first and second positions, said sleeve being
rotationally locked relative to said body when in said first position and said sleeve

being capable of rotating relative to said body when in said second position.

12.  The chuck of claim 11, wherein said sleeve has a plurality of teeth
facing said body, said body has a plurality of teeth facing said sleeve, said sleeve
teeth and said body teeth being engaged when said sleeve is in said first position,
said sleeve teeth and said body teeth being disengaged when said sleeve is in said
second position, and engagement of said sleeve teeth with said body teeth

rotationally locking said sleeve to said body.
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18: | “The thiisk of-claim™tk wherein engagement between said projection
on said body with said recess on said sleeve inhibits axial movement of said sleeve

from said first position to said second position.

14.  The chuck of claim 10, wherein said projection is an annular projection
and said recess is an annular recess thereby allowing 360 degree engagement

between said projection and said recess.

15. The chuck of claim 10, wherein said recess is a first recess, said
sleeve has a second recess facing said body and axially spaced apart from said first
recess, and said sleeve is axially moveable relative to said body between a first
position wherein said projection is engaged with said first recess and a second

position wherein said projection is engaged with said second recess.
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6. Althudkcomprsmigs

a body;

a plurality of moveable jaws operable to retain a work piece, said jaws

disposed around said body;

a nut disposed on said body and engaged with said jaws, rotation of

said nut relative to said body causing said jaws to move;
a sleeve radially surrounding a portion of said body and operable to

transmit a rotational force to said nut such that rotation of said sleeve relative to said

body causes said nut to drive movement of said jaws,

wherein said sleeve is capable of axial movement relative to said nut.

17.  The chuck of claim 16, wherein said sleeve has a direct engagement
with said nut, said sleeve is axially moveable relative to said nut between first and
second positions, and said sleeve remains engaged with said nut in both of said first

and second positions.

18. The chuck of claim 16, wherein said sleeve is capable of rotating
relative to said body when in said first position and said sleeve is rotationally locked

to said body when in said second position.

19.  The chuck of claim 16, wherein said sleeve is an inner sleeve and
further comprising an outer sleeve radially surrounding a portion of said inner sleeve,

and said outer sleeve is both rotationally and axially fixed to said inner sleeve.
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20. A chuck comprising:

a plurality of moveable jaws operable to selectively retain a work piece,
movement of said jaws corresponding to tightening and loosening said jaws;

a locking member operable cause said jaws to move when said locking
member rotates relative to said jaws; and

an actuating member engaged with said locking member and capable
of rotation relative to said jaws, said actuating member operable to rotate said
locking member and drive movement of said jaws, and said actuating member being
capable of axial movement relative to said locking member while maintaining
engagement with said locking member,

wherein said locking member is operable between a first engaged
position and a second engaged position with said actuating member, said first
position not inhibiting loosening of said jaws, said second position inhibiting
loosening of said jaws, and said locking member moves from said first position to
said second position when a tightening force exceeding a predetermined value has

been imparted between said actuating member and said locking member.
21.  The chuck of claim 20, further comprising a nut engaged with said jaws

such that rotation of said nut relative to said jaws causes said jaws to move and said

nut is engaged with and rotationally fixed to said locking member
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22+ - The: ehuek-ofielaim: 24 wherein said actuating member is engaged with

said nut and can move axially relative to said nut, and said actuating member being

engaged with said nut in both of said first and second positions.

23.  The chuck of claim 20, wherein said actuating member moves axially
relative to said locking member between a position corresponding to said actuating
member being substantially rotationally fixed relative to said jaws and a position
corresponding to said actuating member being capable of rotational movement

relative to said jaws.

24.  The chuck of claim 20, wherein said actuating member is a sleeve that

radially surrounds a portion of said jaws and said IockingAmember.

25. The chuck of claim 20, wherein said locking member includes a

ratcheting member that provides audible sounds as said jaws are being tightened.
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267 AsiiEs ohseedring'a work piece in a chuck, the method comprising:
(a) positioning the work piece between jaws of the chuck;
(b)  rotating an actuating member relative to said jaws to tighten
said jaws to the work piece;
(c) automatically inhibiting loosening rotation of said actuating
member with a first locking member after a tightening force exceeding a
predetermined value is imparted between said actuating member and said first

locking member; and

(d) rotationally locking said actuating member relative to said jaws

with a second locking member.

27. The method of claim 26, wherein (d) includes axially moving said
actuating member from a first position allowing said actuating member to rotate
relative to said jaws to a second position that rotationally locks said actuating

member relative to said jaws.

28. The method of claim 26, wherein movement of said jaws is driven by
an engagement between said actuating member and said locking member, (b) is
performed with said locking member engaged with a first engagement feature on
said actuating member, and (c) includes moving said locking member from said first
engagement feature to a second engagement feature on said actuating member as

said force exceeds said predetermined value.
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