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CROSS REFERENCE TO RELATED APPLICATIONS

This US non-provisional application claims priority under 35 USC § 119 to US Pro
visional Application No. 60/712,403 filed August 31, 2005, the content of which
is incorporated herein in its entirety by reference.

BACKGROUND

1. Field of the Invention

The present invention relates in general to tool chucks for attachment of access
ories to power drivers, and more particularly to a tool chuck having chuck jaws
that may be actuated via power from the driver®s transmission.

2. Description of Related Art

Commonly-assigned, copending provisional Application, entitled "TOOL CHUCK WITH
POWER TAKE OFF AND DEAD SPINDLE FEATURES,™ filed April 19, 2005, and designated
US Application No. 60/672,503 ("the "503 application"), is hereby incorporated i
n its entirety by reference. The "503 application describes examples of a power
driver that may be selectively operated in different modes, including a chuck m
ode. In the chuck mode, the driver may be powered up to actuate (i.e., open and
close) the tool chuck. During chuck actuation, the chuck body and the chuck ja
ws may not rotate. This may be referred to as a "dead spindle” feature since th
e user may not be exposed to (or observe) any rotating parts.
Tool chucks may implement a sliding sleeve that may be selectively grounded (i.e
., rotationally fixed) to the housing of the power driver. When the sleeve is g
rounded, the driver may be powered up to actuate the tool chuck. In some cases,
the sleeve may selectively ground the chuck body to the housing of the power dr
iver. Here, the chuck body and the chuck jaws may not rotate during chuck actua
tion, thereby affecting a dead spindle feature.
Conventional sliding sleeve tool chucks are generally thought to provide accepta
ble performance. However, if the chuck body is selectively grounded to the hous
ing of the power driver and if the motor is run in the forward direction until t
he chuck jaws are tightened onto the accessory, then the motor may stall. The m
otor may also stall when the tool chuck is driven to a fully opened condition.
Motor stall may damage the motor, damage the transmission and/or result in errat
ic tightening torques.
Various features have been developed in an effort to avoid the shortcomings note
d above. For example, the power driver may implement an electronic clutch. Her
e, when the sliding sleeve selectively engages the housing of the power driver,
the electronic clutch may be enabled to limit the applied torque to a desired ti
ghtening torque (during chuck actuation). Alternatively, the power driver"s mec
hanical clutch, which typically limits the applied torque during a drill/drive m
ode, may be adapted to also limit an applied torque to a desired tightening torq
ue (during chuck actuation).
The electronic and mechanical clutch features noted above are not without shortc
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omings. For example, power drivers may be equipped with multiple operating spee
ds. Unless the electronics can determine and compensate for the selected operat
ing speed, then the torque delivered by the electronic clutch may vary during ch
uck actuation. The same may be true where the power driver®s mechanical clutch
serves to limit an applied torque to a desired tightening torque during chuck ac
tuation.

SUMMARY

According to an example, non-limiting embodiment, a power driver may include a h
ousing and a tool chuck. The tool chuck may have a chuck body mounted for rotat
ion on the housing and supporting threadless chuck jaws, and a chuck drive shaft
mounted for rotation on the chuck body. A sleeve may be mounted on the tool ch
uck for adjustment into a DRILL DRIVE MODE to rotationally lock together the chu
ck body and the chuck drive shaft, and a CHUCK MODE to rotationally lock togethe
r the chuck body and the housing.
According to another example, non-limiting embodiment, a power driver may includ
e a housing and a tool chuck. The tool chuck may have a chuck body supporting t
hreadless chuck jaws, and a chuck drive shaft mounted for rotation on the chuck
body. Sleeve means may be provided for adjusting into a DRILL DRIVE MODE to rot
ationally lock together the chuck body and the chuck drive shaft, and a CHUCK MO
DE to rotationally lock together the chuck body and the housing.
According to another example, non-limiting embodiment, a power driver may includ
e a housing. An input shaft may be mounted for rotation on the housing, and an
output shaft may be mounted for rotation on the housing A tool chuck may be mou
nted on the output shaft. A sleeve may be mounted on the tool chuck. The sleev
e may be adjustable from a first axial position to a second axial position to dr
ive the input shaft away from the output shaft.
The above and other features of the invention including various and novel detail
s of construction and combinations of parts will now be more particularly descri
bed with reference to the accompanying drawings. It will be understood that the
details of the example embodiments are shown by way of illustration only and no
t as limitations of the invention. The principles and features of this inventio
n may be employed in varied and numerous embodiments without departing from the
scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood from the detailed descri
ption below and the accompanying drawings, wherein like elements are represented
by like reference numerals, which are given by way of illustration only and thu

s are not limiting of the present invention.

Fig. 1 is a sectional view of a chucking system in a drill/drive mode according

to an example, non-limiting embodiment of the present invention.

Fig. 2 is a partial perspective view of the chucking system of Fig. 1.

Fig. 3 is a sectional view of the chucking system of Fig. 1 in the drill/drive m
ode and with bias.

Fig. 4 is a partial perspective view of the chucking system of Fig. 3.

Figs. 5 is a sectional view of the chucking system of Fig. 1 in a hammer mode an
d with bias.
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Fig. 6 is a partial perspective view of the chucking system of Fig. 5.
Fig. 7 a sectional view of the chucking system of Fig. 1 in a chuck mode.
Fig. 8 is a partial perspective view of the chucking system of Fig. 7.
Fig. 9 a partial perspective view of a tool chuck in a drill/drive mode accor
ding to an example non-limiting embodiment of the present invention.

is

is

Figs. 10 and 11 are exploded perspective view of the tool chuck of Fig. 9.
Fig. 12 is a sectional view of the tool chuck of Fig. 9 in a drill/drive mode.
Fig. 13 is a sectional view of the tool chuck of Fig. 9 in an assembly mode.
Fig. 14 is a sectional view of the tool chuck of Fig. 9 in a chuck mode.

DETAILED DESCRIPTION OF EMBODIMENTS

I. Example Embodiment Depicted in Figs. 1-8:

Figs. 1-8 schematically show an example, non-limiting embodiment of a chucking s
ystem. The chucking system may include a tool chuck 50 that may be provided on
a power driver (e.g., a drill) for holding an accessory (e.g., a drill bit). It
will be appreciated, however, that the tool chuck 50 may be suitably implemente
d on a variety of power drivers (other than drills) for holding a variety of acc
essories (other than drill bits).

A. The Structure:

As shown in Figs. 1 and 2, the tool chuck 50 may include a chuck body 52 that ma
y support a chuck drive shaft 55, a sleeve 60 and chuck jaws (not shown). The ¢
huck drive shaft 55 may be mounted for rotation on the chuck body 52. The chuck
drive shaft 55 may be securely connected to an output shaft 30 of the power dri
ver. A relative rotation between the chuck drive shaft 55 and the chuck body 52
may actuate the tool chuck 50 (i.e., open and close the chuck jaws).
For example, the tool chuck 50 may implement "pusher"™ style chuck jaws (not show
n). Here, the forward end of the chuck drive shaft 55 may be provided with radi
al inward facing threads 58. Similar to the structure described in the "503 app
lication, the radial inward facing threads 58 may interact with radial outward f
acing threads of a chuck actuating screw (not shown), which may support the chuc
k jaws. The interaction between the threads 58 of the chuck drive shaft 55 and
the threads of the chuck actuating screw may cause the chuck jaws to advance and
retract in the axial direction relative to the chuck body 52. It will be appre
ciated that the chuck actuating screw and the chuck body 52 may be rotationally
locked together via the chuck jaws.
The sleeve 60 and the chuck body 52 may have cooperating features by which the c
omponent parts 52, 60 may be axially moveable relative to each other and rotatio
nally locked together. For example, the sleeve 60 may have forward splines 63 (
see Fig. 8) that may interact with splines 53 of the chuck body 52. The sleeve
60 may have rearward splines 66 (see Fig. 7) for selectively engaging with splin
es 56 of the chuck drive shaft 55. The sleeve 60 may have sleeve lugs 68 for se
lectively engaging with pockets 98 of an end cap 94.
The power driver may include a housing 90. The housing 90 may include a main bo
dy 92 and the end cap 94 assembled together. In alternative embodiments, the ma
in body 92 and the end cap 94 may be of an integral, one-piece construction. Th
e housing 90 may support an input shaft 10, the output shaft 30 and a hammer mec
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hanism 70.

The input shaft 10 may be mounted for rotation on the main body 92. A bearing 2
(e.g., a needle bearing) may be provided to facilitate relative rotation betwee

n the input shaft 10 and the main body 92. The input shaft 10 may be coupled to
the output of a power driver transmission (not shown). Numerous and varied pow

er driver transmissions, which are well known in this art, may be suitably imple

mented. The forward end of the input shaft 10 may include a blind hole 12. The
blind hole 12 may receive an end of the output shaft 30. The input shaft 10 ma

y include a flange 14. An axial forward facing surface of the input shaft 10 ma

y include drive lugs 16 (see Fig. 2). The drive lugs 16 may have distal ends wi

th tapered ramps (see Fig. 8).

The output shaft 30 may be mounted for rotation on the end cap 94. The output s

haft 30 may fixedly support a coupler 20. An axial rearward facing surface of t

he coupler 20 may include driven lugs 26. The driven lugs 26 may have distal en

ds with tapered ramps (see Fig. 8). The driven lugs 26 of the coupler 20 may in
teract with the drive lugs 16 of the input shaft 10, as will be described in mor

e detail below. A bearing 4 may be provided to facilitate relative rotation bet

ween the output shaft 30 and the end cap 94. The output shaft 30 may be axially
moveable through the bearing 4. The axial travel of the output shaft 30 may be
limited by the coupler 20 and a flange 34 of the output shaft 30. A spring (no

t shown) may be provided between the bearing 4 and the flange 34 to influence th

e output shaft 30 in an axial forward direction relative to the housing 90.

The hammer mechanism 70 may include a rotatable ratchet 72, a rotationally fixed
ratchet 74 and a cam ring 76. As shown in Fig. 1, the rotatable ratchet 72 and
the input shaft 10 may be of an integral, one-piece construction. |In alternati

ve embodiments, the rotatable ratchet 72 and the input shaft 10 may be two separ

ate and distinct pieces that may be fixed together. The rotationally fixed ratc
het 74 may be rotationally fixed and axially moveable relative to the main body

92 of the housing 90. The rotationally fixed ratchet 74 may have a central aper

ture through which the input shaft 10 may extend. The cam ring 76 may include a
user operable lever or sleeve for selectively engaging the ratchets 72, 74.

A spring 6 may be provided between the rotationally fixed ratchet 74 and the fla

nge 14 of the input shaft 10. The spring 6 may influence the rotationally fixed
ratchet 74 in an axial rearward direction and into operable engagement with the
cam ring 76. The axial rearward travel of the rotationally fixed ratchet 74 ma

y be limited by the cam ring 76. The spring 6 may also influence the input shaf

t 10 (and thus the rotatable ratchet 72) in an axial forward direction. The axi

al forward travel of the input shaft 10 may be limited by the coupler 20.

The pins 8 may be slidably mounted in respective axial apertures (not shown) pro

vided around the circumference of the end cap 94. The forward ends of the pins

8 may extend into the pockets 98 of the of the end cap 94.

B. The Operation:

The tool chuck 50 may operate differently depending on (1) the axial position of
the rotationally fixed ratchet 74 and (2) the axial position of the sleeve 60.
The different operating modes may include (but are not limited to) a DRILL/DRIV

E MODE, a HAMMER MODE and a CHUCK MODE.

Figs. 1 and 2 illustrate the DRILL/DRIVE MODE and with the chucking system unbia

sed. As shown, the rotationally fixed ratchet 74 may be in an axial rearward po
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sition (and disengaged from the rotatable ratchet 72) so that the hammer mechani
sm 70 may be inactive. Also, the sleeve 60 may be in an axial forward position.
In this condition, the splines 56 (Fig. 7) of the chuck drive shaft 55 may eng
age with the rearward splines 66 of the sleeve 60 so that the chuck body 52, the
chuck drive shaft 55 and the sleeve 60 may be rotationally locked together and
rotatable together as a unit. Since the chuck body 52 and the chuck drive shaft
55 may be rotationally locked together, the tool chuck 50 may not loosen during
operation.

A user may then power up the driver to rotationally drive the input shaft 10, wh
ich may rotate relative to the rotationally fixed ratchet 74. The input shaft 1

0 may rotationally drive the output shaft 30 via the engagement between the driv

e lugs 16 and the driven lugs 26. By virtue of the influence from the spring 6,
the tapered ramps of the drive lugs 16 may be inserted into the coupler 20 beyo

nd the tapered ramps of the driven lugs 26. In this condition, a torque couplin

g may be provided in which all of the torque from the input shaft 10 may be tran

smitted to the output shaft 30. The output shaft 30 may rotationally drive the

tool chuck 50.

Figs. 3 and 4 illustrate the DRILL/DRIVE MODE similar to Figs. 1 and 2, but with
the chucking system biased. A bias (or external force) may occur, for example,
when the user presses the accessory (e.g., a drill bit) against a work piece.

As shown, the bias may move the tool chuck 50 (and thus the output shaft 30 and

the input shaft 10) in an axial rearward direction relative to the housing 90 an

d against the influence of the spring (not shown) provided between the bearing 4
and the flange 34 of the output shaft 30 and against the influence of the sprin

g 6.

The axial rearward travel of the output shaft 30 (and thus the tool chuck 50) ma

y be limited by the flange 34 abutting against the bearing 4. |In this way, the

axial rearward travel of the component parts due to bias may be limited so that

the rotatable ratchet 72 may remain spaced apart from the rotationally fixed rat
chet 74 (i.e., the hammer mechanism 70 may remain inactive) and the sleeve 60 ma

y remain spaced apart from the end cap 94. Once the bias is removed, the compon

ent parts may return to the condition shown in Figs. 1 and 2.

Figs. 5 and 6 illustrate a HAMMER MODE, and with the chucking system biased. To
achieve the HAMMER MODE, a user may manipulate the cam ring 76 to move the rota

tionally fixed ratchet 74 in an axial forward direction and against the influenc

e of the spring 6. And since the chucking system is biased, the output shaft 30
(by virtue of the coupler 20) may move the input shaft 10 (and thus the rotatab
le ratchet 72) in an axial rearward direction and against the influence of the s

pring 6. In this condition, the rotationally fixed ratchet 74 may engage with t

he rotatable ratchet 72. It will be appreciated that if the bias is removed fro

m the chucking system, then the spring 6 may influence the rotatable ratchet 72

(and the input shaft 10 and the output shaft 30) to an axial forward position, w

hich may cause the ratchets 72, 74 to become disengaged.

A user may then power up the driver to rotationally drive the input shaft 10 (to

gether with the rotatable ratchet 72), which may rotate relative to the rotation

ally fixed ratchet 74. Assuming the chucking system remains biased, the relativ

e rotation between the ratchets 72, 74 may cause the input shaft 10, the output

shaft 30 and the tool chuck 50 to be displaced relative to the housing 90 to pro

duce a reciprocating axial motion. For example, as shown, the rotatable ratchet
72 and the rotationally fixed ratchet 74 may have respective teeth. As the tee
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th of the rotatable ratchet 72 ride over the teeth of the rotationally fixed rat
chet 74, the rotatable ratchet 72 may be moved axially away from the rotationall
y fixed ratchet 74. As the teeth pass over each other, the bias applied to the
chucking system may move the rotatable ratchet 72 back to the axial position sho
wn in Figs. 5 and 6. In this way, when the driver is powered up, the tool chuck
50 may rotate and axially reciprocate.
Figs. 7 and 8 illustrate the CHUCK MODE. By way of example only, the power driv
er may be operated in the CHUCK MODE with the chucking system unbiased (as shown
). The rotationally fixed ratchet 74 may be in an axial rearward position (and
disengaged from the rotatable ratchet 72) so that the hammer mechanism 70 may be
inactive. Also, the user may move the sleeve 60 to an axial rearward position.
During this axial movement, the rearward splines 66 of the sleeve 60 may disen
gage from the splines 56 of the chuck drive shaft 55 (so that the chuck drive sh
aft 55 may be rotatable relative to the chuck body 52), and the sleeve lugs 68 m
ay enter into the pockets 98 of the end cap 94 (so that the sleeve 60 and the ch
uck body 52 may be rotationally grounded to the housing 90 of the power driver).
As the sleeve lugs 68 enter into the pockets 98, the sleeve lugs 68 may drive th
e pins 8 (and thus the input shaft 10) in an axial rearward direction and agains
t the influence of the spring 6. The output shaft 30 (and thus the coupler 20)
may remain in an axial forward position by virtue of the spring (not shown) prov
ided between the flange 34 and the bearing 4. Accordingly, the axial rearward t
ravel of the input shaft 10 may cause the drive lugs 16 to partially withdraw fr
om the driven lugs 26 of the coupler 20 so that the tapered ramps of the drive 1
ugs 16 may confront the tapered ramps of the driven lugs 26 in a circumferential
direction (as shown in Fig. 8).
A user may then power up the driver to rotationally drive the input shaft 10. T
he input shaft 10 may rotationally drive the output shaft 30 via the engagement
between the drive lugs 16 and the driven lugs 26. The output shaft 30 may rotat
ionally drive the chuck drive shaft 55 relative to the chuck body 52 (which may
remain rotationally grounded to the housing 90 via the sleeve 60). As described
in the "503 application, the relative rotation between the chuck drive shaft 55
and the chuck body 52 (and thus the chuck actuating screw and the chuck jaws) m
ay actuate the tool chuck 50 (i.e., open and/or close the chuck jaws depending o
n the operational direction of the power driver). Further, during chuck actuati
on, the chuck body and the chuck jaws may not rotate. This may be referred to a
s a "dead spindle”™ feature since the user may not be exposed to (or observe) any
rotating parts.

During a chuck actuating process, and when the tool chuck 50 is not fully opened
or closed (e.g., when the chuck jaws are still opening or closing), the input s
haft 10 may rotationally drive the output shaft 30 via the interaction between t
he drive lugs 16 and the driven lugs 26. When the tool chuck 50 fully closes (w
ith or without an inserted accessory) or fully opens, a rotational force applied
by the drive lugs 16 to the driven lugs 26 may increase. The rotational force
may increase to a threshold at which the tapered ramps of the lugs 16, 26 may co
operate to drive the input shaft 10 in an axial rearward direction and against t
he influence of the spring 6 so that the drive lugs 16 may slide over and past t
he distal ends of the driven lugs 26. In this way, the drive lugs 16 and the dr
iven lugs 26 may provide a clutch feature to limit the torque that may be applie

d during the chuck actuating process.
It will be appreciated that the magnitude of the rotational force necessary to d
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rive the input shaft 10 in the axial rearward direction may be affected by, for
example, the degree to which the tapered ramps of the lugs 16, 26 are inclined (
or slanted) and/or the spring constant of the spring 6. Further, by suitably de
signing the profiles of the tapered ramps, a torque threshold for tightening the
tool chuck 50 may be less than a torque threshold for loosening the tool chuck
50, or vice-versa.

I1. Example Embodiment Depicted in Figs. 9-14:

Figs. 9-14 schematically show an example, non-limiting embodiment of a tool chuc
k 150 that may be suitably implemented in the chucking system described above in
section I. As shown in Figs. 9-14, the tool chuck 150 may removably receive th
e shank of an accessory 105.

A. The Structure:

As shown in Figs. 9-11, the tool chuck 150 may include a chuck body 152. The ch
uck body 152 may rotatably support a chuck drive shaft 155. In this example, no
n-limiting embodiment, the chuck drive shaft 155 may have two component parts in
clusive of a bushing 110 and a drive sleeve 120. The bushing 110 may be securel
y connected to the output shaft 130 of the power driver. The bushing 110 may in
clude splines 116 (see Fig. 10) that may selectively cooperate with rearward spl
ines 166 (see Fig. 11) of a sleeve 160. The bushing 110 may also include a forw
ard facing clutch surface 112 (see Fig. 10) that may cooperate with a rearward T
acing clutch surface 122 (see Fig. 11) of the drive sleeve 120.
The drive sleeve 120 may be axially fixed to the chuck body 152. Bearings 107 (
e.g., ball bearings) may be interposed between the drive sleeve 120 and the chuc
k body 152 to facilitate a relative rotation between the component parts 120, 15
2. The bearings 107 may be cojoined via a carrier (for example) or they may be
loose. The bearings 107 may be captured between annular recesses 151, 121 (see
Fig. 10) that may be respectively provided in the chuck body 152 and the drive s
leeve 120. The drive sleeve 120 may be provided with radial inward facing threa
ds 128. The radial inward facing threads 128 may interact with radial outward t
hreads 188 of a chuck actuating screw 180. That is, the drive sleeve 120 may be
screw coupled to the chuck actuating screw 180.
A spring 106 may be captured between the chuck body 152 and the bushing 110 (whi
ch may be securely connected to the output shaft 130). The spring 106 may influ
ence the chuck body 152 (and therefore the drive sleeve 120) in an axial rearwar
d direction. The axial rearward travel of the chuck body 152 may be limited by
the clutch surface 122 of the drive sleeve 120 abutting against the clutch surfa
ce 112 of the bushing 110.
The chuck actuating screw 180 may include radial passageways 186 through which t
he chuck jaws 101 may be respectively slidable. The radial passageways 186 may
rotationally fix the chuck actuating screw 180 to the chuck jaws 101. The inter
action between the threads 128 and 188 may cause the chuck actuating screw 180 t
o advance and retract in the axial direction relative to the chuck body 152.
The forward end of the chuck body 152 may securely support a nose portion 140 an
d a jaw retainer 145. The nose portion 140 may have a tapered shape and may sur
round the jaw retainer 145. The jaw retainer 145 may have inclined slots 147 (s
ee Fig. 10) through which the chuck jaws 101 may be respectively slidable. The
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chuck jaws 101 may have fins 103 that may slide along the tapered outer contour
of the jaw retainer 145. The radial inward facing surface of the nose portion 1
40 may abut against the radial outward facing surface of the fins 103 to prevent
the chuck jaws 101 from being removed from the slots 147 of the jaw retainer 14
5. 1t will be appreciated that the chuck actuating screw 180, the nose portion
140 and the jaw retainer 145 may be rotationally locked together via the chuck j
aws 101.
The sleeve 160 may be mounted on the chuck body 152 via cooperating features by
which the component parts 152, 160 may be axially moveable relative to each othe
r and rotationally locked together. For example, the sleeve 160 may have forwar
d splines 163 (see Fig. 10) that may interact with splines 153 (see Fig. 10) of
the chuck body 152. The sleeve 160 may have pockets 168 (see Fig. 11) for selec
tively engaging with lugs 198 of the housing 190.
The axial position of the sleeve 160 (relative to the chuck body 152) may be inf
luenced by a detent 157. In varied embodiments, a plurality of detents 157 may
be provided. The detent 157 may be biased in a radial outward direction by a sp
ring 159. The detent 157 and the spring 159 may be received in a pocket of the
chuck body 152. The detent 157 may interact with a recess 167 of the sleeve 160
to influence the axial position of the sleeve 160, as will be described in more
detail below.
B. The Operation:
The tool chuck 150 may operate differently depending on the axial position of th
e sleeve 160. The different operating modes may include (but are not limited to
) a DRILL/DRIVE MODE, an ASSEMBLY MODE and a CHUCK MODE.
Fig. 12 illustrates the DRILL/DRIVE MODE. As shown, the sleeve 160 may be locat
ed at an axial intermediate position relative to the chuck body 152. In this co
ndition, the detent 157 may be situated between two ramps 161 and 162 that may b
e provided in the recess 167. The axial position of the sleeve 160 may deviate
during use. During such deviations, the ramps 161 and 162 and the spring loaded
detent 157 may interact to influence the sleeve 160 back to the illustrated axi
al intermediate position.

In addition, the splines 116 of the bushing 110 may engage with the rearward spl
ines 166 of the sleeve 160 so that the chuck body 152, the chuck drive shaft 155
(inclusive of the bushing 110 and the drive sleeve 120) and the sleeve 160 may
be rotationally locked together and rotatable together as a unit. Thus, the too

I chuck 150 may not loosen during operation.

A user may then power up the driver to rotationally drive the output shaft 130,

which in turn may rotationally drive the tool chuck 150 and the accessory 105.
Fig. 13 illustrates an ASSEMBLY MODE. To achieve the ASSEMBLY MODE, a user may
move the sleeve 160 to an axial forward position. During this axial movement, t
he ramp 161 of the recess 167 may drive the detent 157 in a radial inward direct
ion and against the influence of the spring 159. The sleeve 160 may be actively
retained in the axial forward position so that a portion of the bushing 110 may
be exposed.

The exposed portion of the bushing 110 may be grasped with a tool to allow for a

ssembly (or disassembly) of the tool chuck 150 onto (or from) the output shaft 1
30 of the power driver. Once the active retention is released, the ramp 161 and
the spring loaded detent 157 may interact to influence the sleeve 160 back to t
he axial intermediate position shown in Fig. 12.

Fig. 14 illustrates the CHUCK MODE. Here, the user may move the sleeve 160 to a
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n axial rearward position. During this initial axial movement, the ramp 162 of
the recess 167 may drive the detent 157 in a radial inward direction and against
the influence of the spring 159. During further axial movement, the detent 157
may move in a radial outward direction (by virtue of the spring 159) and across
the ramp 164.
In addition, the rearward splines 166 of the sleeve 160 may disengage from the s
plines 116 of the bushing 110 so that the chuck drive shaft 155 (inclusive of th
e bushing 110 and the drive sleeve 120) may be rotatable relative to the chuck b
ody 152. The lugs 198 of the end cap 194 may enter into the pockets 168 of the
sleeve 160. In this condition, the sleeve 160, the chuck body 52, the nose port
ion 140, the jaw retainer 145 and the chuck jaws 101 may be rotationally grounde
d to the housing 190 of the power driver.
A user may then power up the driver to rotationally drive the output shaft 130.
The output shaft 130 may rotationally drive the bushing 110. The bushing 110 m
ay rotationally drive the drive sleeve 120 via the engagement between the clutch
surfaces 112 and 122. The drive sleeve 120 may rotate relative to the chuck ac
tuating screw 180, which may remain grounded to the housing 190 (via the chuck j
aws 101, the nose portion 140, the jaw retainer 145, the chuck body 152 and the
sleeve 160). This relative rotation may cause the chuck actuating screw 180 to
advance or retract in the axial direction (depending on the rotation direction o
f the drive sleeve 120) by virtue of the interaction between the radial inward f
acing threads 128 and the radial outward facing threads 188. The translational
movement of the chuck actuating screw 180 may push or pull on the chuck jaws 101
(guided by the inclined slots 147 in the jaw retainer 145) to open or close the
same.
During chuck actuation, the sleeve 160, the chuck body 152, the nose portion 140
, the jaw retainer 145, the chuck jaws 101 and the chuck actuating screw 180 may
remain rotationally grounded to the housing 190, while the chuck actuating scre
w 180 may move axially (via the rotational movements of the drive sleeve 120) re
lative to the chuck body 152 to open and close the chuck jaws 101. This may be
referred to as a dead spindle feature since the user may not be exposed to (or o
bserve) any rotating parts.
The output shaft 30 may rotationally drive the chuck drive shaft 55 relative to
the chuck body 52 (which may remain rotationally grounded to the housing 90 via
the sleeve 60). As described in the "503 application, the relative rotation bet
ween the chuck drive shaft 55 and the chuck body 52 (and thus the chuck actuatin
g screw and the chuck jaws) may actuate the tool chuck 50 (i.e., open and/or clo
se the chuck jaws depending on the operational direction of the power driver).
Further, during chuck actuation, the chuck body and the chuck jaws may not rotat
e.
During a chuck actuating process, and when the tool chuck 150 is not fully opene
d or closed (e.g., when the chuck jaws 101 are still opening or closing), the bu
shing 110 may rotationally drive the drive sleeve 120 via the interaction betwee
n the clutch surfaces 112 and 122. When the tool chuck 150 fully closes (with o
r without the inserted accessory 105) or fully opens, a rotational force applied
by the bushing 110 to the drive sleeve 120 may increase. The rotational force
may increase to a threshold at which the clutch surfaces 112 and 122 may give wa
y (or slip) to limit the torque that may be applied during the chuck actuating p
rocess. As the clutch surfaces 112 and 122 slip, the drive sleeve 120 (together
with the chuck body 152 and the sleeve 160) may be driven in an axial forward d



(26) JP 2007-62009 A 2007.3.15

irection and against the influence of the spring 106. It will be appreciated, h
owever, that the axial forward travel (that occurs during clutch slip) may be in
sufficient to cause the lugs 198 of the end cap 194 to become disengaged from th
e pockets of the sleeve 160.
It will be appreciated that the magnitude of the rotational force necessary to d
rive the drive sleeve 120 in the axial forward direction may be affected by, for
example, the geometries of the clutch surfaces 112 and 122 and/or the spring co
nstant of the spring 106. Further, by suitably designing the geometries of the
clutch surfaces 112 and 122, a torque threshold for tightening the tool chuck 15
0 may be less than a torque threshold for loosening the tool chuck 150, or vice
versa.
What is claimed is:

A power driver comprising:

housing;

tool chuck having

chuck body mounted for rotation on the housing and supporting threadless chuck

Qv D

jaws, and

a chuck drive shaft mounted for rotation on the chuck body; and

a sleeve mounted on the tool chuck for adjustment into

a DRILL DRIVE MODE to rotationally lock together the chuck body and the chuck dr
ive shaft, and

a CHUCK MODE to rotationally lock together the chuck body and the housing.

N

The power driver as set forth in claim 1, wherein the sleeve is coupled to th
e chuck body via cooperating splines.

w

The power driver as set forth in claim 1, wherein the sleeve in the CHUCK MOD
disengages from the chuck drive shaft.

m

4. The power driver as set forth in claim 1, wherein the chuck drive shaft is mo
unted inside the chuck body.

5. The power drive as set forth in claim 1, wherein the sleeve is mounted on the
outside of the chuck body.

A power driver comprising:
tool chuck having

chuck body supporting threadless chuck jaws, and
a chuck drive shaft mounted for rotation on the chuck body; and

6
a housing;
a
a

sleeve means for adjusting into

a DRILL DRIVE MODE to rotationally lock together the chuck body and the chuck dr
ive shaft, and

a CHUCK MODE to rotationally lock together the chuck body and the housing.

7. The power driver as set forth in claim 6, wherein the sleeve means is coupled
to the chuck body via cooperating splines.

8. The power driver as set forth in claim 6, wherein the sleeve means in the CHU
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CK MODE disengages from the chuck drive shaft.

9. The power driver as set forth in claim 6, wherein the chuck drive shaft is mo
unted inside the chuck body.

10. The power drive as set forth in claim 6, wherein the sleeve means is mounted
on the outside of the chuck body.

11. A power driver comprising:

a housing;

an input shaft mounted for rotation on the housing;

an output shaft mounted for rotation on the housing;

a tool chuck mounted on the output shaft;

a sleeve mounted on the tool chuck and being adjustable from a first axial posit
ion to a second axial position to drive the input shaft away from the output sha
ft.

12. The power driver as set forth in claim 11, wherein the tool chuck includes a
chuck body that is rotationally locked to the sleeve.

13. The power driver as set forth in claim 11, wherein the sleeve in the first a
xial position achieves a DRILL DRIVE MODE in which the input shaft and the outpu
t shaft are rotationally locked together.

14. The power driver as set forth in claim 11, wherein the sleeve in the first a
xial position is rotatable relative to the housing.

15. The power driver as set forth in claim 11, wherein the sleeve in the second
axial position achieves a CHUCK MODE in which the input shaft is rotatable relat
ive to the output shaft.

16. The power driver as set forth in claim 11, wherein the sleeve in the second
axial position is rotationally locked to the housing.

17. The power driver as set forth in claim 11, wherein the tool chuck supports t
hreadless jaws.

ABSTRACT OF THE DISCLOSURE

A power driver may include a housing, a tool chuck and a sleeve. The tool chuck
may have a chuck body mounted for rotation on the housing and supporting thread

less chuck jaws, and a chuck drive shaft mounted for rotation on the chuck body.
The sleeve may be mounted on the tool chuck for adjustment into a DRILL DRIVE

MODE to rotationally lock together the chuck body and the chuck drive shaft, and
a CHUCK MODE to rotationally lock together the chuck body and the housing.
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