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(57) Abregé/Abstract:

A power (1) tool including a driven member (15) that is operable to grip and drive at least one working element (4) , drive means
(25) operable to drive the driven member, the power tool being operable in either a working mode In which the driven member Is
driven to enable the working element to perform work, or an adjustment mode in which the driven member Is adjusted to grip or
release the working element, torque control means (7) controlling the torque produced by the drive means, the torqgue control
means being operable to render the drive means inoperable when the torque exceeds a pre-determined level, the torque control
means having an adjustment setting (17) which must be selected to enable the power tool to operate in an adjustment mode
whereby the adjustment setting corresponds to a relatively low level of torque.
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(57) Abstract: A power (1) tool including a driven member (15) that is operable to grip and drive at least one working element (4)
, drive means (25) operable to drive the driven member, the power tool being operable in either a working mode in which the driven

ber is driven to enable the working element to perform work, or an adjustment mode in which the driven member is adjusted to

<::> mein

R grip or release the working element, torque control means (7) controlling the torque produced by the drive means, the torque control
@= means being operable to render the drive means inoperable when the torque exceeds a pre-determined level, the torque control means
@ having an adjustment setting (17) which must be selected to enable the power tool to operate in an adjustment mode whereby the

&\ adjustment setting corresponds to a relatively low level of torque.
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POWER TOOL

Field of the Invention
This invention relates to power tools of the Kind having a drive means
driving a driven member which is adapted to releasably hold a working element.
5 More specifically, the power tool is operable in a working mode to drive the
working element and in an adjustment mode to grip or release the working
element. A power drill Is one form of power tool to which the Iinvention is
applicable and it will be convenient to hereinafter describe the invention with
particular reference to power drills. It should be appreciated however that the
10 Invention has wider application being applicable to any power tool in which the
working element is used to cut, shape or otherwise treat a workpiece or fastener

associated with a workpiece.

Background of the Invention
15 Conventional power drills typically have a driven member including a

three jaw chuck which grips a working element such as a drill bit or screw driver
head or the like. The chuck jaws are adjustable, normally by rotating an
adjustment nut relative to the chuck body. In some case, the nut is rotated using
a key, In other cases the user supplies a resistance force by gripping the nut

20  while power is supplied to rotate the chuck body. More recently the applicant
has designed a power drill having a locking sleeve that selectively engages the
nut to provide the resistance force.

The locking sleeve has been found to be particularly effective in resisting
25  the force produced by the drive means to grip the working element in the chuck
jaws. However, the applicant has appreciated that if too much force is applied to

the jaws it may damage or even crush the working element or break the jaws.

The above discussion of documents, acts, materials, devices, articles

30 and the like is included in this specification solely for the purpose of providing a

context for the present invention. It Is not suggested or represented that any of

these matters formed part of the prior art base or were common general

knowledge in the field relevant to the present invention as it existed in Australia
before the priority date of this application.
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It is an object of this invention to provide a power tool that is convenient
to use. It is a further object of the invention to provide a power tool having
means to drive gripping jaws of the driven member to efficiently and safely grip

5 a working element. It is a further object of this invention to provide a power tool
that allows the user to control the torque supplied to the gripping jaws to protect
elements of the power tool and the working element.

Summary of the Invention
10 According to this invention there is provided a power tool including a

driven member that is operable to grip and drive at least one working element,
drive means operable to drive the driven member, the power tool being
operable in either a working mode in which the driven member is driven to
enable the working element to perform work, or an adjustment mode in which
15 the driven member is adjusted to grip or release the working element, torque
control means controlling the torque produced by the drive means, the torque
control means being operable to render the drive means inoperable when the
torque exceeds a pre-determined level, the torque control means having an
adjustment setting which must be selected to enable the power tool to operate
20 In an adjustment mode whereby the adjustment setting corresponds to a

relatively low level of torque.

In a first preferred embodiment the power tool includes a mode selector

operable to switch between work and adjustment modes of operation when the

25  torque control means is Iin the adjustment setting only. In a second preferred

embodiment the power tool automatically adopts an adjustment mode when the
adjustment setting is selected on the torque control means.

It is preferred that the torque control means be operable to set a range of
30  torque settings corresponding to a range of levels of torque.

It Is preferred that the driven member include a body part and an
adjustment part, the body part when driven by the drive means is rotated about
a longitudinal axis, when in an adjustment mode the body part is rotated relative
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to the adjustment part to grip or release the working element, and the body part
and adjustment part move together when in the working mode. It is preferred
that the power tool include locking means operable to engage the adjustment
part to thereby enable the body and adjustment parts to rotate relative to one

5 another when the power tool is in the adjustment mode of operation. It is
preferred that the locking means include a locking sleeve being movable in a
longitudinal direction to engage with or disengage from the adjustment part. It is
preferred that the gear assembly be configured to permit the drive means to
operate Iin either a high or low speed. It is further preferred that the locking

10 means be associated with the gear assembly so as to be operable when the
drive means is in the low speed only.

It is preferred that the torque control means includes an annular member

being rotatable about the longitudinal axis through a range of positions

15 corresponding to the range of torque settings, the annular member being

associated with the locking means such that the locking means is operable only

when the annular member is in an adjustment position which corresponds to the

adjustment setting. In the first preferred embodiment the user can move the

locking ring to engage the adjustment part only when the annular member

20 adopts the adjustment position. In the second preferred embodiment the locking

ring is automatically moved to engage the adjustment part when the annular
member adopts the adjustment position

It is preferred that the drive means include a motor and gear assembly,
25  wherein the gear assembly engages a shaft connected to the body part of the
driven member and a geared slip ring of the torque control means, wherein
when operable the drive means rotates the shaft and when rendered inoperable

by the torque control means rotates the geared slip ring.

30 Preferably, when the power tool is in the adjustment mode and the drive
means rotates in a direction for gripping the working element the torque control
means renders the drive means inoperable at a relatively lower torque level and
when the drive means rotates in a direction for releasing the working element

the torque control means renders the drive means inoperable at a relatively
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higher torque level. An advantage of this embodiment is that it may provide that
a greater amount of torque Is applied for releasing the working element than for
gripping the working element and thus may provide that the chuck jaws will
release the working element and not become jammed.

Preferably, the torque control means includes a geared slip ring having
an annular surface with spaced apart casselations defining cups therebetween,
each casselation having two surfaces inclined to a substantially different degree
relative to the annular surface of the geared slip ring for when the drive means

10 rotates in the direction for gripping the working element the less Inclined
casselation surface engages a compression means and provides for a relatively
less amount of torque required to overcome a given compressional force
applied by the compression means to render the drive means inoperable and
for when the drive means rotates in the direction for releasing the working

15  element the more inclined casselation surface engages the compression means
and provides for a relatively greater amount of torque required to overcome a
given compressional force applied by the compression means to render the
drive means inoperable.

20 More preferably, the compression means includes ball bearings that are
movable in an axial direction relative to the geared slip ring and are urged by a
compressional spring into engagement with the cups and the casselations on
the annular surface of the geared slip ring wherein when the drive means
rotates in the direction for gripping the working element the less inclined

25  casselation surfaces engage the ball bearings and requires a relatively less
amount of torque to urge the ball bearings in an axial direction to overcome a
given compressional force applied by the compressional spring to render the
drive means inoperable and when the drive means rotates in the direction for
releasing the working element the more inclined casselation surfaces engage

30 the ball bearings and requires a relatively greater amount of torque to urge the
pall bearings Iin an axial direction to overcome a given compressional force
applied by the compressional spring to render the drive means inoperable.
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It is preferred that the power tool is a hand held power drill. The power
tool preferably includes a power source. The power source is preferably in the
form of a rechargeable battery, detachable from the power tool. Alternatively the
power source could be an AC power source

It will be convenient to hereinafter describe the invention in greater detall
by reference to the accompanying drawings showing one example embodiment
of the invention. The particularity of the drawings and the related detailed
description I1s not to be understood as superseding the generality of the

10  preceding broad description of the invention.

Figure 1 illustrates in diagrammatic form a first preferred embodiment of
the power tool to which the invention is applicable.

15 Figure 2 Is a diagrammatic illustration of the power tool from Figure 1
illustrating some of the features.

Figure 3 Is a diagrammatic illustration of the gear assembly of a first
preferred embodiment when the mode selector has been operated to select low
20  speed mode.

Figure 4 Is a diagrammatic illustration of the gear assembly of a first
preferred embodiment when the mode selector has been operated to select
high speed mode.

25
Figure 5 Is a diagrammatic illustration of the gear assembly of a first
preferred embodiment when the mode selector has been operated to select
adjustment mode.
30 Figures 6 and 7 are exploded views of the gear assembly, torque control

means and the driven member of a first preferred embodiment.

Figure 8 Is an isometric view of torque control means according to a
second preferred embodiment.
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Figure 9 is a cross section of the torque control means from Figure 8.

Figure 10 Is an isometric view of torque control means according to a
5  third preferred embodiment.

Figure 11 Is an isometric view of the geared slip ring according to a third
preferred embodiment.

10 Figure 11 is a top view of the geared slip ring of Figure 11.

Figure 12 is a side view of the geared slip ring of Figure 11.

Detailed Description
15 Figure 1 of the drawings shows one form of portable power drill 1 to

which the Invention Is applicable, but as previously stated the invention Is
applicable to other types of power tools including non-portable power tools. The
drill shown in Figure 1 incorporates an example embodiment of the invention.
The drill, as shown In Figure 1, includes a body 2 having a pistol grip 3 at the

20  back end thereof. A working element 4 is illustrated extending from a front end
of the drill 1. The drill 1 includes numerous features which are best described
with reference to illustrations of the inner workings of the tool. These features
are actuated by elements on the exterior of the power tool and whilst they will
be described in detall later in the specification, Figure 1 illustrates a trigger 11

25 on the pistol grip 3, a mode selector 17, a torque setting selector 5 and a
directional switch 12.

Figure 2 1s a diagrammatic illustration of one particular arrangement of

the arill 1. In the arrangement illustrated a battery 8 is located within the pistol

30 grip 3, however It should be appreciated that the battery 8 may be located
elsewhere within the drill 1. The battery 8 is connected to the motor 9 through a
suitable switch 10. The switch 10 being opened and closed through operation of

the trigger 11 illustrated from Figure 1. A lock button (not shown) may be
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operable to releasably hold the trigger in the switch closed position. Such trigger
locks are well known and do not require further description in this specification.

Alternatively, if desired the motor may be operated by direct connection
5 to an AC power supply (not shown), or it may be operated by connection to an
AC power supply through a DC rectifier (not shown).

Referring still to Figure 2, the drill includes a driven member including a

three jaw chuck 15 located within the body 2 of the power drill 1, the driven

10  member being connectable with the motor 9 through a gear assembly 16. It is

preferred that the mode selector 17 be operable to enable the drill 1 to operate

in any one of three modes. In one of those modes (the adjustment mode) the

motor 9 is operable to adjust the position of the chuck jaws 18 relative to body

part or chuck head 48 to grip a the working element 4 (fig 1). The jaw

15 adjustment connection is illustrated diagrammatically in Figure 2 by the broken

line 20. In each of the other two modes (the drive modes) the gear assembly 16

connects the motor 9 to the chuck 15 in a manner such that the chuck together

with the working element 4 (fig 1) can be driven (rotated about longitudinal axis

6) to perform a drilling/machining operation. In one of the drive modes the chuck

20 15 Is rotated at a relatively slow speed, and it is rotated at a relatively high

speed In the other drive mode. The chuck drive connection is illustrated
diagrammatically in Figure 2 by the broken line 21.

Figure 2 also illustrates torque control means 7 associated with the gear

25 assembly 16 and the driven member 15. The torque control means 7 is

operable to control the level of torque produced by the drive means 9. The

torque control means 7 has a number of settings corresponding to a range of

levels of torque. The settings are selected by manipulation of the torque

selector located on the exterior of the body 2 of the power tool 1, referred to

30 previously with reference to Figure 1. One of the settings (adjustment setting)

sets the level of torque at a relatively low level. Once in the adjustment setting

the mode selector 17 is operable to select the adjustment mode, which also
corresponds to a low speed.
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Figure 3 illustrates amongst other things one form of gear assembly 16
suitable for use in the drill 1. Other forms of gear assembly may also be
suitable. It should be noted that for ease of description only the upper half of
gear assembly 16, torque control means 7 and driven member 15 are shown in

5 figures 3, 4 and 5. The assembly 16 includes three gear systems, a first input
system 22, a second input system 23, and an output system 24. Each of the
iInput systems 22 and 23 is connected to the input shaft 25 through which the
motor 9 IS connected to the gear assembly 16. The output system 24 is
connected to the output shaft 26, which forms part of the connection between

10  the input shaft 25 and the chuck 15.

The first input system 22 includes a ring gear 27 fixed to a body 28 of the
gear assembly 16, which is in turn connected to the drill body 2 (not shown in
Figure 3). The input system 22 also includes sun gear 29 that is rotatable with

15  the input shaft 25, and three planet gears 30, each of which meshes with both
the ring gear 27 and the sun gear 29. Each planet gear 30 is rotatably mounted
on a respective spindle 31 arranged parallel to the axis 6, and each spindle 31
IS connected to a flange 32 of a first transfer member 33. The transfer member
33 IS mounted for rotation about the axis 6, and forms part of a connection

20  between the input systems 22 and 23. It will be apparent that other means could
be adopted to connect the systems 22 and 23.

The second input system 23 includes a first ring gear 34 fixed to the body

28, a geared slip ring 35 that is moveable relative to the body 28 in the direction

25  of the axis 6, three planet gears 36, and a sun gear 37 fixed to the member 33.

Each planet gear 36 meshes with the sun gear 37 and the inner teeth 38 of the

ring gear 35, and outer teeth 39 of the geared slip ring 35 mesh with the fixed

ring gear 34 in the mode of operation as shown by Figure 3. Each planet gear

36 IS connected to the flange 40 of a second transfer member 41 through a

30 spindle 42 on which the planet gear 36 Is rotatably mounted (Figure 3). The

member 41 Is mounted for rotation about the axis 6. The input system 23 Is

thereby connected to the output system 24, but other arrangements could be
used for that purpose.
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The output system 24 includes a geared slip ring 43 associated with the
body 70 of the torque control means 7, three planet gears 44, and a sun gear
45 that forms part of or iIs connected to the transfer member 41. Each planet
gear 44 meshes both with the ring gear 43 and the sun gear 45. The output
5 system 24 can be connected to the output shaft 26 in any appropriate manner.
In the particular arrangement shown, each planet gear 44 of the output system
24 1s connected to the output shaft 26 so as to transmit drive to that shaft. For
that purpose, each planet gear 44 may be rotatably mounted on a respective
spindle 46, each of which Is connected to a flange 47 secured to the shaft 26.

10  Other drive arrangements could be adopted.

Referring initially to Figure 3, the body 70 of the torque control means Is
connected to the body 28 of the gear assembly 16. The geared slip ring 43 is
located within a housing 71 of the body 70. The geared slip ring 43 includes a

15  plurality of cups 72 located on an annular surface thereof, each cup 72
receiving one of a pair of ball bearings 73 located within the housing 71. The
pall bearings 73 are located in grooves (shown in Figure 7 as 93) formed in an
inner radial surface of the housing 71. The other of each pair of ball bearings 73
protrude in part through apertures 74 in an radial wall of the housing 71. The

20  protruding part of each ball bearing 73 is engaged by a compressional spring 75
surrounding a shaft 76 extending from the housing 71. The shaft 76 illustrated
has four ribs 77 extending axially on an outer surface thereof, the ribs 77
providing a guide for a slide ring 78 which is movable axially of the shaft 76. The
slide ring 78 has a threaded outer radial surface which engages a threaded

25 Inner radial surface of an annular member 79.

Referring now to Figure 6 the annular member 79 engages a split ring 80
which Is held axially of the shaft by detents extending from the outer surface of
the shaft 76. The annular member 79 is rotatable relative to the shaft to axially

30 displace the slide ring 78. The annular position of the annular member 79 is
checked relative to the shaft by a ratchet assembly. The ratchet assembly is
formed by the annular member having a plurality of detents 82 extending
around its inner radial surface which are engaged by spring biased arms 83 of a
pawl 84 connected to a rib 77 on the shaft 76. The torque control means 7
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allows for adjustment of the compressional force transferred by the
compressional spring 75 through the ball bearings 73 to the geared slip ring 78
to ultimately control the level of torque supplied to the driven member 15.

5 As stated previously the gear assembly supplies drive to the shaft 26 via
the geared slip ring 43. This is correct when the geared slip ring 43 is stationary
so that the planetary gears 44 can rotate relative to the geared slip ring 43.
However, the geared slip ring 43 is only held stationary when the compressional
force applied by the compressional spring 75 via the ball bearings 73 to the
10 geared slip ring 43 does not exceed the torque produced by the driven member
15. Where the torque exceeds the compressional force, the shaft 26 will remain
relatively stationary whilst rotation of the planetary gears 44 will cause the
geared slip ring 43 to slip relative to the ball bearings 73. The alteration of the
compressional force by rotation of the annular member 79 will alter the level of

15  torque transferable to the shaft 26.

Drive can be transmitted from the output shaft 26 to the chuck 15 in any
appropriate manner, and the chuck 15 can be of any suitable construction. In
20 the particular arrangement shown in Figure 3, the chuck 15 includes a head
portion 48 that is connected to the shaft 26 and carries three jaws 18. Each jaw
18 has a gripping face 49 adapted to clamp against the shank of the working
element 4(Figure 1), and adjustment means is provided to enable the jaws 18 to
be moved as required according to the diameter of the working element 4 to be

25  engaged.

In the particular arrangement shown, each jaw 18 Is slidably mounted on

the head portion 48 so as to be moveable relative to the head portion 48 along

a path arranged angularly relative to the axis 6. The adjustment means includes

30  an adjusting nut 51 rotatably mounted on the head portion 48 and meshing with

each jaw 18 through a thread or worm connection 85. The arrangement is such

that rotation of the nut 51 relative to the head portion 48 moves the gripping
face 49 of each jaw 18 either towards or away from the axis 6.
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It is preferred that the chuck 15 can be driven at either a high speed of
rotation or a low speed of rotation. For that purpose, the mode selector 17 may
be operable to select either the high speed mode or the low speed mode.

5 Figure 3 illustrates the condition of the gear assembly 16 when the low
speed mode has been selected. In that mode, the input shaft 25 drives the first
iInput gear system 22 through rotation of the sun gear 29. In the particular
arrangement shown, the planetary gear system 22 functions as a speed
reduction mechanism. That is, because the planet gears 30 mesh with a fixed

10 gear 27 and a rotating sun gear 29, the speed of rotation of the system 22 at the
axis of each planet gear 30 Is less than the speed of rotation of the sun gear 29.
The transfer member 33 rotates at the same relatively low speed because of its
connection with the system 22 through the spindles 31.

15 The second Iinput system 23, when arranged as shown by Figure 3,
provides a further speed reduction because it is a planetary gear system similar
to the system 22. In that regard, it IS relevant that the second ring gear 35
meshes with the fixed ring gear 34, and Is thereby held against rotation relative
to the body 28. The planet gears 36 therefore mesh with a fixed ring gear 35

20 and a rotating sun gear 37, and as a conseqguence the speed of rotation of the
system 23 at the axis of each planet gear 36 is less than the speed of rotation of
the sun gear 37. The transfer member 41 rotates through the drive connection
formed by the spindles 42, and therefore rotates at a speed less than that of the
transfer member 33.

25

Further speed reduction occurs between the transfer member 41 and the

output shaft 26 because those two components are connected through a
planetary gear system 24 which functions in the same manner as the gear
system 22. The speed reduction influence of the gear system 24 may be the

30 same as or different to the speed reduction influence of either of the input gear
systems 22 and 23, according to requirements. It will be appreciated that Iin
some circumstances, there may not be a need for a third speed reduction, In
which event the planetary gear system 24 could be omitted.



CA 02619977 2008-02-21

WO 2007/025323 PCT/AU2006/000543
12

Figure 4 shows the change in the gear assembly 16 that arises when the
mode selector 17 has been operated to select the high speed mode. When that
selection iIs made, the ring gear 35 is caused to move axially to the left so as to
mesh with a pinion gear 52 and separate from the fixed ring gear 34. The pinion

5 gear 52 forms part of or is fixed to the transfer member 33 so as to rotate with
that member. As shown by Figure 4, the ring gear 35 remains in engagement
with the planet gears 36 and thereby locks those gears against rotation relative
to both the sun gear 37 and the ring gear 35. The speed reduction influence of
the second Iinput system 23 is thereby removed, and in the particular

10 arrangement shown the speed of rotation at the axis of each planet gear 36 is
the same as the speed of rotation of the transfer member 33. It follows that the
transfer member 41 is rotated at the same speed which is a higher speed than
occurs In the arrangement as shown by Figure 3. The gear system 24 retains its
speed reduction influence, but the speed of rotation of the output shaft 26 Is

15  nevertheless higher than in the Figure 3 arrangement.

Figures 6 and 7 are exploded views of the gear assembly 16 as
particularly described in the preceding passages of this specification.

20 Any suitable mechanism could be adopted to cause the ring gear 35 to
move between the two positions as shown by Figures 3 and 4 respectively. In
the particular arrangement shown, that mechanism includes a lever 53 pivotally
mounted on the gear assembly body 28 and arranged to be moved about the
pivot mounting by operation of the mode selector 17. The lever 53 can be

25  connected to the ring gear 35 in any suitable manner.

It is preferred that the motor 9 is of the reversible type, and any suitable
means may be adopted to enable selection of forward or reverse rotation of the
chuck 15. A drive direction selector 12 may be provided at a convenient

30 location, such as at the front end of the drill body 2 (Fig. 1).

The drill 1 illustrated is provided with means whereby adjustment of the
chuck jaws 18 can be effected through operation of the motor 9. Such power
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adjustment of the chuck 15 can be achieved in any suitable manner, and one
example arrangement will now be described by reference to Figure 5.

In the example arrangement, locking means is provided enabling the

5  chuck adjusting nut 51 to be releasably locked against rotation with the chuck

head 48. When the nut 51 Is In that locked position, forward or reverse rotation

of the chuck head 48 results in coaction between the jaws 18 and the nut 51

such that the position of the jaws 18 Is adjusted inward or outwards, according

to the direction of the rotation of the motor 9. Various releasable locking

10 arrangements could be adopted for the foregoing purpose. One example
arrangement is shown in the accompanying drawings and is described below.

In the particular arrangement shown, a locking sleeve 56 is mounted on
the gear assembly body 28 at a location within the drill body 2 adjacent the
15 chuck 15. The sleeve 56 is mounted so as to be moveable relative to the chuck
15 In the direction of the axis 6. Figures 3 and 4 show the sleeve 56 in a chuck
unlocked condition, and Figure 5 show the sleeve 56 in a chuck locked position.
Locking engagement between the sleeve 56 and the chuck 15 can be achieved
iIn any suitable fashion. In the arrangement shown, the sleeve 56 is provided
20  with an internal spline 57 that is cooperatively engageable with an external
spline 58 formed on the adjustment nut 51. The sleeve 56 may be held against
rotation relative to the body 28 by cooperative engagement between the spline
57 and an external spline 59 of a member 60 fixed to or forming part of the body
28. Other arrangements could be adopted to hold the sleeve 56 against rotation

25  whilst permitting it to move in the direction of the axis 6.

The position of the sleeve 56 is adjusted by means of the mode selector

17. When using the mode selector 17, by way of example, the sleeve 56 may

be connected to the ring gear 35 so as to move with that gear. Any suitable

30  means may be adopted for that purpose one means will be described later in
the specification

The locked condition of the chuck nut 51 is achieved by moving the
sleeve 56 to the right beyond the position shown by Figure 3 or 4 so that the
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Figure 5 position is adopted. It is preferred that the corresponding movement of

the ring gear 35 Is such as to leave that gear in meshing engagement with both

the fixed ring gear 34 and the sun gear 37. Under those circumstances,

adjustment of the chuck jaws 18 is effected while the chuck head 48 is rotating
5 in the slow speed mode. Other arrangements could be adopted.

The means linking the sleeve 56 with ring gear 35 illustrated in Figure 5

IS associated with the annular member 79 so that operation of the mode

selector 17 to select the adjustment mode is only possible when the annular

10  member 79 Is In the adjustment position. The adjustment position corresponds

to a relatively low torque level, thereby reducing the likelihood of damaging the
working element 4.

Referring now to Figure 6 the locking sleeve 56 illustrated includes an

15 axially extending arm 86 having a radially extending shoulder 87 located at a

free end thereof. In the assembled state the shoulder 87 is located in an annular

groove 88 formed on the radial outer surface of the annular member 79. An

axially expanded pocket 89 is formed in the groove 88, the shoulder 87 being

positionable in the pocket 89 when the annular member 79 is in the adjustment

20  position. This groove 88 and pocket 89 restricts the axial movement of the

locking sleeve 56 to when the annular member 79 is in the adjustment position
only.

Movement of the locking sleeve 56 from an unlocked position to a locked

25  position is effected by manipulating the selection lever 53 to move an abutment

member 90 towards the chuck 15. The abutment member 90 shunts a

translational member 91, which in turn engages and moves the locking sleeve

56 to the locking position. Moving the locking sleeve 56 back to the unlocked

position is effected by rotation of the annular member 79 from the adjustment

30  position. The radial shoulder 87 of the locking sleeve arm 86 engages a raked

surface 92 defining Iin part the pocket 89 of the annular member 79. Further

rotation of the annular member 79 resulting in the shoulder 87 sliding over the

raked surface 92, causing the locking sleeve 56 to axially retract, shunting the
translational member 91 back towards the gear box 16.
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After completion of a chuck adjustment operation, the mode selector 17
can be operated to select either the low speed mode (Figure 3) or the high
speed mode (Figure 4). As will be apparent from Figures 3 and 4, the sleeve 56

5 is separated from the chuck nut 51 in both of those situations.

Referring now to Figure 8 which illustrates a second preferred
embodiment which is designed for the power tool to automatically adopt the
adjust mode when the annular member 79 is rotated to an adjust position as

10 shown. The detail B shows the annular groove 88 of the annular member 79
includes a cam surface 100 that is engaged by shoulder 87(shown in Fig 9).
When the annular member is rotated to the adjust position the cam surface 100
engages the shoulder 87 and causes the locking sleeve 56 to move towards the
front of the power tool to engage the member 60.

15

Referring now to Figure 9 the abutment member 90 include a pair of
apbutment surfaces 101, 102 that captures a shoulder 103 of translation member
91 while still allowing for lost motion between the abutment member 90 and the
translation member 91. This allows the locking sleeve 56 to be moved from

20  engagement with the member 60 without effecting the position of the abutment

member 90 and hence the gear selected.

As mentioned above, the geared slip ring 43 includes a plurality of cups

/2 located on an annular surface thereof, each cup 72 receiving one of a pair of

25  ball bearings. The geared slip ring 43 is only held stationary when the

compressional force applied by the compressional spring 75 via the ball

bearings 73 to the geared slip ring 43 does not exceed the torque produced by

the driven member 15. Where the torque exceeds the compressional force, the

shaft 26 will remain relatively stationary whilst rotation of the planetary gears 44

30  will cause the geared slip ring 43 to slip relative to the ball bearings 73. The

alteration of the compressional force by rotation of the annular member 79 will
alter the level of torque transferable to the shaft 26.
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As can be seen in Figures 6 and 7 the geared slip ring 43 has on its

annular surface cups 72. Adjacent cups 72 are separated by a casselation 110.

Each casselation has two faces 111 and 112 that are inclined relative to the

annular surface of the geared slip ring 43. Each cup is, in part, defined by a

5 face 111 and 112 of adjacent casselations 110. In the arrangement shown in

Figures 6 and 7 the faces 111 and 112 of each casselation 110 are inclined to

substantially the same degree relative to the annular surface of the geared slip

ring 43. Thus, when the driven member 15 rotates in either a forward or

reverse direction, for a given compressional force applied by the compressional

10 spring 75 via the ball bearings 73 to the geared slip ring 43, the amount of

torque required to overcome the compressional force such that the shaft 26 will

remain relatively stationary whilst rotation of the planetary gears 44 will cause

the geared slip ring 43 to slip relative to the ball bearings 73 Is substantially the

same. Put simply, because the faces 111 and 112 of each casselation 110 are

15 Inclined to substantially the same degree relative to the annular surface of the

geared slip ring 43 the torque required In the forward or reverse direction to
cause the geared slip ring 43 to slip Is substantially the same.

It may be useful, however, to have differing thresholds of torque required
20 to cause the geared slip ring 43 between the forward and reverse directions.
For example, when adjustment mode has been selected for the purpose of
adjusting the chuck jaws 18 it would be beneficial to have a lower torque
threshold when rotating the driven member 15 in, say, the forward direction to
grip the working element and a higher torque threshold when rotating the driven
25  member 15 in the reverse direction to release the working element. This would
ensure that a greater amount of torque is applied for releasing the working
element than for gripping the working element thus ensuring that the chuck jaws

18 will release the working element and not become jammed.

30 As IS shown in the third preferred embodiment of Figures 10, 11, 12 and
13, the faces 111 and 112 of each casselation 110 of the geared slip ring 43 are
inclined to a substantially different degree relative to the annular surface of the
geared slip ring 43. Thus, when the driven member 15 Is rotated In one
direction, say the forward direction, the less inclined casselation surface 111
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engages the ball bearings 73 resulting in a relatively less amount of torque
required to overcome a given compressional force applied by the compressional
spring 75 via the ball bearings 73 to the geared slip ring 43. In contrast, when
the driven member 15 Is rotated in the opposite direction, that is the reverse

5 direction, the more inclined casselation surface 112 engages the ball bearings
/3 resulting in a relatively greater amount of torque required to overcome a
given compressional force applied by the compressional spring 75 via the ball
bearings 73 to the geared slip ring 43. Thus, when the adjustment mode has
been selected for the purpose of adjusting the chuck jaws 18 a lower torque

10  threshold applies when rotating the driven member 15 In, say, the forward
direction to grip the working element and a higher torque threshold applies
when rotating the driven member 15 In the reverse direction to release the
working element. This provides a greater amount of torque applied for
releasing the working element than for gripping the working element and may

15  provide that the chuck jaws 18 will release the working element and not become
jammed.

it will be apparent from the foregoing description that a power tool
iIncorporating the invention is convenient to use. It should also be apparent that
20 by enabling operation of the mode selector to select adjustment mode, when
the torque control means has selected a relatively low torque setting, IS a
particular advantage that can protect elements of the tool and the working
element. Other features and advantages of a power tool incorporating the
invention will be apparent from the foregoing detailed description of an example

25  embodiment of the invention.

Finally it is to be understood that various alterations, modifications and/or
additions may be introduced Iinto the constructions and arrangements of parts
previously described without departing from the spirit or ambit of the invention

30 as defined in the accompanying claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A power tool including a driven member that is operable to grip and drive
at least one working element, drive means operable to drive the driven member,

5 the power tool being operable in either a working mode in which the driven
member Is driven to enable the working element to perform work, or an
adjustment mode in which the driven member is adjusted to grip or release the
working element, torque control means controlling the torque produced by the
drive means, the torque control means being operable to render the drive

10 means inoperable when the torque exceeds a pre-determined level, the torque
control means having an adjustment setting which must be selected to enable
the power tool to operate in an adjustment mode whereby the adjustment
setting corresponds to a relatively low level of torque.

15 2. A power tool according to claim 1, wherein the torque control means is
operable to set a range of torque settings corresponding to a range of levels of
torque.

3. A power tool according to claim 2, wherein the range of torque settings

20 Includes an adjustment setting, the mode selection means being operable to
switch between work and adjustment modes of operation when the torque
control means Is in the adjustment setting only.

4. A power tool according to claim 3, wherein the adjustment setting
25  corresponds to a relatively low level of torque.

5. A power tool according to claim 4, wherein the driven member includes a
body part and an adjustment part, the body part when driven by the drive
means is rotated about a longitudinal axis, when in an adjustment mode the

30  body part Is rotated relative to the adjustment part to grip or release the working
element, and the body part and adjustment part move together when in the
working mode.
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6. A power tool according to claim 5, wherein the power tool includes
locking means operable to engage the adjustment part to thereby enable the
body and adjustment parts to rotate relative to one another when the power tool
IS In the adjustment mode of operation.

/. A power tool according to claim 6, wherein the locking means includes a
locking sleeve being movable in a longitudinal direction to engage with or
disengage from the adjustment part.

10 8. A power tool according to claim 7, wherein the gear assembly is
configured to permit the drive means to operate in either a high or low speed.

9. A power tool according to claim 8, wherein the locking means Is
associated with the gear assembly so as to be operable when the drive means

15 IS inthe low speed only.

10. A power tool according to claim 9, wherein the torque control means
iIncludes an annular member being rotatable about the longitudinal axis through
a range of positions corresponding to the range of torque settings, the annular
20  member being associated with the locking means such that the locking means
IS operable only when the annular member is in an adjustment position which

corresponds to the adjustment setting.

11. A power tool according to claim 10, wherein the drive means includes a
25 motor and gear assembly, wherein the gear assembly engages a shatft
connected to the body part of the driven member and a geared slip ring of the
torque control means, wherein when operable the drive means rotates the shaft
and when rendered inoperable by the torque control means rotates the geared
slip ring.
30
12. A power tool according to any one of the preceding claims, wherein when
the power tool is in the adjustment mode and the drive means rotates in a
direction for gripping the working element the torque control means renders the
drive means inoperable at a relatively lower torque level and when the drive
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means rotates in a direction for releasing the working element the torque control
means renders the drive means inoperable at a relatively higher torque level.

13. A power tool according to claim 12, wherein the torque control means

5 includes a geared slip ring having an annular surface with spaced apart
casselations defining cups therebetween, each casselation having two surfaces
inclined to a substantially different degree relative to the annular surface of the
geared slip ring for when the drive means rotates in the direction for gripping the
working element the less inclined casselation surface engages a compression

10  means and provides for a relatively less amount of torque required to overcome
a given compressional force applied by the compression means to render the
drive means inoperable and for when the drive means rotates in the direction for
releasing the working element the more inclined casselation surface engages
the compression means and provides for a relatively greater amount of torque

15 required to overcome a given compressional force applied by the compression
means to render the drive means inoperable.

14. A power tool according to claim 13, wherein the compression means
iIncludes ball bearings that are movable in an axial direction relative to the

20 geared slip ring and are urged by a compressional spring into engagement with
the cups and the casselations on the annular surface of the geared slip ring
wherein when the drive means rotates in the direction for gripping the working
element the less inclined casselation surfaces engage the ball bearings and
requires a relatively less amount of torque to urge the ball bearings in an axial

25 direction to overcome a given compressional force applied by the
compressional spring to render the drive means inoperable and when the drive
means rotates in the direction for releasing the working element the more
Inclined casselation surfaces engage the ball bearings and requires a relatively
greater amount of torque to urge the ball bearings in an axial direction to

30 overcome a given compressional force applied by the compressional spring to
render the drive means inoperable.
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15. A power tool according to any one of the preceding claims including a
mode selector operable to switch between work and adjustment modes of

operation when the torque control means is in the adjustment setting only.

5 16. A power tool according to any on of claims 1 to 14, wherein the power
tool automatically adopts an adjustment mode when the adjustment setting is

selected on the torque control means.
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