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ABSTRACT

An angle grinder is provided including a trigger assembly for selectively
actuating the angle grinder. A particle separation assembly is provided for the re‘moval of
any dust, particle, or artifacts that may have entered into the housing of the angle grinder.
A brush biasing system is also provided to ensure proper and efficient operation of the
motor of the angle grinder. An overload monitoring system is included to monitor the
loading on the motor. A clutch mechanism is also included to prevent overloading on the
motor of the angle grinder. A gear wheel lock mechanism is also provided to prevent the
wheel spindle from rotating during installation or removal of a grinding wheel on the
wheel spindle. An anti-locking flange system is also included to prevent the over-
tightening of the flanges and the grinder wheel during the operation of the angle grinder.

A gear case labyrinth feature is also provided.
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AUSTRALIA
PATENTS ACT 1990
COMPLETE SPECIFICATION

NAME OF APPLICANT(S)::

Black & Decker, Inc.

ADDRESS FOR SERVICE:

DAVIES COLLISON CAVE
Patent Attorneys
1 Nicholson Street, Melbourne, 3000, Australia

INVENTION TITLE:

Angle grinder

The following statement is a full description of this invention, including the best method of performing it
known to me/us:-
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CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims benefit under 35 USC § 119(e) of U.S.
provisional patent application Serial Number 60/680,621 filed on May 13, 2005. The

disclosure of the above applications are incorporated herein by reference.

FIELD OF THE INVENTION

[0002) The present invention generally relates to angle grinders.

BACKGROUND AND SUMMARY OF THE INVENTION
[0003] Angle grinding tools are commonly used for applications such as grinding
and sanding. Angle grinders typically include a rotary shaft for driving a grinding wheel
mounted thereon. The present application describes several improvements to angle
grinders.
[0004] Further areas of applicability 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 the purposes of illustration only and are not intended to

limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] The present invention will become more fully understood from the detailed
description and the accompanying drawings wherein:
[0006] FIG. 1 is a side, cross-sectional view of an angle grinder having a paddle
trigger according to the principles of the present invention;
[0007] FIG. 2 is perspective view of the angle grinder having a paddle trigger;
[0008] FIG. 3 is a bottom perspective view of the angle grinder having a paddle
trigger;
[0009] FIG. 4 is a perspective partial cross-sectional view of the handle portion
detailing the paddle trigger;

la
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[0010] FIG. 5 is a side perspective partial cross-sectional view of the handle portion
detailing the paddle trigger;

[0011] FIG. 6 is a side perspective partial cross-sectional view of the handle portion
detailing the paddle trigger when actuated:

[0012] FIG. 7 is a perspective partial cross-sectional view of the handle portion
detailing the paddle trigger locking member;

[0013] FIG. 8 is a perspective view of the locking member;

[0014] FIG. 9 is a perspective view of the paddle trigger detailing the locking
member engagement bracket;

[0015] FIG. 10 is a bottom perspective view of the locking member and the paddle
trigger when engaged;

[0016) FIG. 11 is a bottom perspective view of an angle grinder having a slider
button trigger;

[0017] FIG. 12 is a perspective view of the slider button tri gger;

[0018] FIG. 13 is a perspective partial cross-sectional view of the angle grinder

detailing the slider button trigger;

[0019] FIG. 14 is a perspective partial cross-sectional view of a rear portion of the
slider button trigger;

[0020] FIG. 15 is a perspective partial cross-sectional view of a front portion of the
slider button trigger;

[0021] FIG. 16 is a perspective partial cross-sectional view of the front portion of
the slider button trigger when actuated;

[0022] FIG. 17 is a perspective view of the slider button tri gger detailing a field
case surrounding the slider button trigger;

[0023) FIG. 18 is a perspective cross-sectional view of the slider button tri gger, the
field case, and an airflow assembly;

[0024] FIG 19. is a perspective partial cross-sectional view of the handle portion
detailing a particle separation assembly;

[0025] FIG. 20 is a rear perspective partial cross-sectional view of the handle
portion detailing the particle separation assembly;

[0026] FIG. 21 is a perspective view of a fan from the particle separation assembly;
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[0027) FIG. 22 is a rear perspective view of the fan from the particle separation
assembly;

[0028] FIG. 23 is a perspective partial cross-sectional view of a brush biasing
system,

[0029] FIG. 24 is a side perspective partial cross-sectional view of the brush biasing
system;

{0030] .FIG. 25 is a perspective view of a brush holder assembly from the brush
biasing system;

[0031] FIG. 26 is a rear perspective view of the brush holder assembly from the
brush biasing system;

[0032] FIG. 27 is a schematic illustration of an overload indicator;

[0033] FIG. 28 is a perspective view of a front portion of the angle grinder detailing
a spindle lock assembly;

[0034] FIG. 29 is a cross-sectional view of the spindle lock assembly in the front
portion of the angle grinder;

[0035] FIG. 30 is a perspective view of a spindle lock from the spindle lock

assembly;

[0036] FIG. 31 is a perspective view of a locking pin from the spindle lock
assembly;

[0037] FIG. 32 is a partial perspective view of a wheel spindle from an anti-locking
flange assembly;

[0038] FIG. 33 is a perspective view of an upper flange from the anti-locking
flange assembly;

[0039] FIG. 34 is a top down view of the upper flange from the anti-locking flange
assembly;

[0040] FIG. 35 is a top perspective view of a lower flange from the anti-locking
flange assembly;

[0041] FIG. 36 is a bottom perspective view of the lower flange of the anti-locking
flange assembly;

[0042] FIG. 37 is a perspective view of an alternative embodiment of a lower

flange of the anti-locking flange assembly;
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[0043] FIG. 38 is a cross-sectional view of the lower flange of FIG. 37;

[0044] FIG. 39 is a perspective view of the wheel spindle and the upper flange from
the anti-locking flange assembly;

[0045] FIG. 39A is a schematic illustration of an alternate embodiment of a spindle
and an upper flange of the anti-locking flange assembly;

(0046} FIG. 40 is a perspective cross-sectional view of a labyrinth feature in the

front portion of the angle grinder;

[0047] FIG. 41 is a schematic illustration of a clutch mechanism;
[0048] FIG. 42 is a schematic illustration of another clutch mechanism; and
[0049] FIG. 43 is a partial cross sectional schematic illustration of the clutch

mechanism of FIG. 42.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0050] With reference to FIGS. 1, 2, and 3, a preferred embodiment of an angle
grinder 10 is shown. The preferred embodiments of the present invention describe
various features of an angle grinder and it will be readily appreciated that the described
features may be applied to any angle grinder known in the art, including large angle
grinders (LAG), medium angle grinders (MAG), and small angle grinders (angle grinder).
The angle grinder 10 preferably includes a housing 12 having a handle portion 14, a field
case 16, and a gear case 18. The handle portion 14 is preferably fixedly attached to a first
end 20 of the field case 16 and the gear case 18 is preferably fixedly attached to a second
end 22 of the field case 16. The handle portion 14 preferably supports a switch 24 and
associated components. The handle portion 14 also preferably supports a particle
separation assembly 26. The field case 16 preferably supports a motor 28 having a motor
spindle 30 that extends into the gear case 18 for driving gearset 32 supported therein. A
wheel spindle 34 preferably extends from gear case 18 and is driven by the motor spindle
30 through the gearset 32. The axis of rotation of motor spindle 30 is generally
perpendicular to the axis of rotation of the wheel spindle 34. A grinder wheel 36 is
preferably selectively attachable to the wheel spindle 34 and is rotatably driven thereby.
The motor 28 may also have a second spindle 38 that extends into the handle portion 14

for rotatably driving a fan 40, associated with the particle separation assembly 26.
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(0051] The motor 28 preferably is in electrical communication with the switch 24
through wires (not shown). Preferably, the switch 24 is further in electrical
communication with a power éource via a cord 42 including a plug (not shown). The
handle portion 14 preferably includes an opening 44, opposite the connection end,
through which the cord 42 runs. A trigger 46 preferably is in mechanical communication
with the switch 24 for selectively supplying power to the motor 28. Mechanical actuation
of the trigger 46 preferably results in actuation of the switch 24 thereby resulting in
operation the angle grinder 10.

Trigger — Paddle Switch

[0052] With reference to FIGS. 1 and 4-5, a paddle switch trigger system is
detailed. The paddle trigger 48 preferably includes a paddle portion 50 with a first arm
52 extending therefrom. A second arm 54 preferably extends upward from and generally
perpendicular to the first arm 52. A face 56 of the second arm 54 may be in contact with
the switch 24 for selectively actuating the switch 24. Pivot posts 58 perpendicularly
extend from either side of the first arm 52. Preferably, the pivot posts 58 are received
into apertures 60 of the handle portion 14 for facilitating pivotal support of the paddle
trigger 48.

[0053) In a preferred embodiment, the paddle trigger 48 is biased to an OFF
position as shown in FIGS. 4 and 5. Switch 24 preferably includes a biasing member
such as a spring (not shown) to bias the paddle trigger 48 to the OFF position. As can be
seen in FIG. 6, depression of the paddle portion 50 toward the handle portion 14
preferably pivots the paddle trigger 48, pivoting the first and second arms 52, 54. Second
arm 54 pivots towards switch 24 operating the switch to ON, thus initiating operation of
the angle grinder 10.

[0054)] A locking member 60 may further be included and is used to engage the
trigger paddle 48 locking the trigger paddle 48 in a depressed position, thereby keeping
the angle grinder 10 continuously activated. As shown in FIG. 7, locking member 60
preferably is slideably supported within the handle portion 14. Locking member 60 is
preferably supported by a plurality of housing surfaces 62, 64a-g, 66 on both ends
thereby minimizing the degrees of freedom of movement for the locking member 60. By

minimizing the degrees of freedom of movement, the locking member 60 is more
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securely supported in the handle portion 14 providing a stronger and more durable
interface with the trigger paddle 48.
[0055] As can be seen in FIG. 8, the locking member 60 preferably has a head
portion 66 for user interface and a body portion 68 which includes a collar 70 for
abutment with a biasing member. A biasing member 72, such as a spring, is preferably
included to bias the locking member 60 in an outwardly or unengaged position. The
locking member 60 may also have a lock protrusion 74 designed to engage a bracket 76
(shown in FIG. 9) located on the second leg 54 of the trigger paddle 48.
[0056] Turning to FIG. 10, the locking member 60 is shown engaging the trigger
paddle 48. To engage the locking member 60 and the trigger paddle 48, a user preferably
depresses the paddle trigger 48 towards handle portion 14 and pushes the locking
member 60 inwardly engaging the lock protrusion 74 of the locking member 60 and the
bracket 76 of the trigger paddle 48. In a preferred embodiment, because the locking
member 60 is biased outwardly by the biasing member 72 and the trigger paddle 48 is
biased away from the handle portion 14 by the biasing member in switch 24, the lock
protrusion 74 and the bracket 76 do not disengage once engaged. To disengage the
locking member 60 and the trigger paddle 48, the user preferably further depresses the
trigger paddle 48 toward the handle portion 14 disengaging the lock protrusion 74 from
the bracket 76 thereby disengaging locking member 60 and tri gger paddle 48. In a
preferred embodiment, the biasing force of the biasing member 72 returns the locking
member 60 to its unengaged position and the biasing force from the biasing member of
the switch 24 returns the trigger paddle 48 back to the OFF position.
Trigger — Slider Button
[0057] With reference to FIGS. 11 through 13, 15 and 17, an alternative slider
button trigger system is detailed. The slider button trigger 80 preferably inchudes a slider
button 82 attached to a first link member 84 via posts 90. In a preferred embodiment, a
second link member 86 is fixedly attached to the first link member 84, however, in an
alternate embodiment, there may only be one link member. A face 88 of the second link
member 86 may be in contact with the switch 24 for selectively actuating the switch 24.
Posts 90 preferably extend from the under side of the slider button 82 through an aperture

94 of an engagement member 92 of the field case 16 for sliding movement of the slider
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button trigger 80. The engagement member 92 is preferably fixedly attached to the field
case 16 of angle grinder 10 and has a first end 93 and second end 95. In a preferred
embodiment, the engagement member 92 is formed from metal.

[0058]) Referring to FIG. 14, in a preferred embodiment, the first link member 84 of
the slider button trigger 80 has a generally diamond-shaped profile. This shape assists in
preventing jamming of the sliding movement of slider button trigger 80 resulting from
the presence of artifacts, particles, or dust that may have entered into the housing 12 of
the angle grinder 10. With continued reference to FIG. 14 and with reference to FIG. 12,
the second link member 86, in a preferred embodiment, is formed from metal to reduce
any deformation of shape of the second link member 86 and to further reduce any
jamming of the sliding movement of the slider button trigger 80 resulting from the
presence of artifacts, particles, or dust that may have entered into the housing 12 of the
angle grinder 10.

[0059] Turning to FIGS. 15-16, the slider button 82 may be molded onto an insert
96, preferably made from metal, having a hook portion 98. Slider button 82 also may
include a pivot 100 which preferably is integral with or fixedly attached to the slider
button 82. As described below, these features assist in the actuation of the angle grinder
10.

[0080] In a preferred embodiment, the slider button trigger 80 is biased to an OFF
position as shown in FIGS. 13, 15 and 17 through 18. Switch 24 preferably includes a
biasing member such as a spring (not shown) to bias the slider button trigger 80 to the
OFF position. As can be seen in FIG. 13, 15, 16 and 18, sliding movement of the slider
button trigger 80 towards the second end 22 of the field case 16 preferably moves the
second link member 86, the first link member 84, slider button 82, and insert 96 toward
the second end 22 of the field case 16. The sliding movement of the second link member
86 towards switch 24 operates the switch to ON, thus initiating operation of the angle
grinder 10.

[0061] In a preferred embodiment, the slider button trigger 80 may also include a
pivoting feature that allows the slider button trigger 80 to engage a portion of the field
case 16 after it has been slidingly moved toward the second end 22 of the field case 16,

locking it in place, thereby keeping the angle grinder 10 continuously activated.
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[0062) Tuming to FIG. 16, the slider button trigger 80 is shown in the locked
position. To lock the slider trigger button 80 in place, a user slideably moves the slider
button trigger 80 towards the second end 22 of the field case 16. In a preferred
embodiment, as the slider button trigger 80 is moved, the slider button 82 as well as the
insert 96 slide and pivot with respect to the field case 16. The rear portion of slider
button 82 pivots upwardly away from the field case 16 while the front portion of slider
button 82 and insert 96 pivot downwardly toward the field case 16 about pivot 100. The
sliding and pivoting movement allows the hook 98 of the insert 96 to engage the second
end 95 of the engagement member 92, locking the slider button trigger 80 in place. Since
both the engagement member 92 and the insert 96 are preferably fnadc from metal, the
wear on the engaging portions of these structures is reduced.
[0063] To unlock the slider trigger button 80, a user preferably depresses the rear
portion of the slider button 82 toward the field case 16. This pivots the front end of the
slider button 82 and the insert 96 upwardly away from the field case 16 disengaging the
hook 98 of the insert 96 from the second end 95 of the engagement member 95, thereby
disengaging slider button trigger 80. In a preferred embodiment, the biasing force from
the biasing member of switch 24 returns the slider button trigger 80 back to the OFF
position.
[0064] In addition to the locking ability, the pivoting feature of the slider button
trigger 80 may also assist in preventing jamming of the slider button trigger 80 during
use. As the slider button trigger 80 is slideably moved, the slider button 82 pivots with
respect to the field case 16. In a preferred embodiment, the rear portion of slider button
82 pivots upwardly away from the field case 16 pulling the posts 90 as well as the first
link member 84 upwardly. This results in the first link member 84 and the second link
member 86 contacting the inner surface of the housing 12 as the slider button trigger 80 is
slideably moved. In a preferred embodiment, as the rear portion of the slider button 82 s
depressed and the trigger button assembly 80 is slideably moved away from the second
end 22 of the field case 16, the downward pivoting of the rear portion of the slider button
82 results in the downward movement of the posts 90 and the first link member 84. This
results in the first link member 84 and the second link member 86 moving downwardly

away from the inner surface of the housing 12.
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[0065] The contact and non-contact of the first and second link members 84, 86
with the inner surface of the housing 12 will dislodge and allow for the escape of any
artifacts, particles or dust that may have attached to the inner surface of the housing 12 or
may have attached to the first and second link members 84, 86.
(0066]) Turning to FIG. 17, in a preferred embodiment, the slider button 82 may be
molded and/or shaped for easier interfacing by the user. In a preferred embodiment, a
portion 101 of the field case 16 surrounding the slider button 82 may also be molded
and/or shaped, for example in an recessed, arcuate fashion, to allow for greater access to
the slider button 82 by a user.
[0067] With reference to FIG. 18, in a preferred embodiment, a second aperture 104
may be included in the field case 16 for assisting with the evacuation of any dust,
particles, or artifacts that may have entered into the housing 12 of the angle grinder 10.
The second aperture 104 may be located proximate to aperture 94, near the second end 22
of the field case 16. Aperture 94 and second aperture 104 are preferably disposed in
functional positions with respect to a front fan 106 located in the field case 16. In a
preferred embodiment, angle grinder 10 includes an airflow assembly for circulating air
through the field case 16. The airflow assembly preferably includes a baffle 108 located
between the motor 28 and the field case 16 and the front fan 106. The baffle 108 and the
fan 106 create a high-pressure zone around the fan 106 and a low-pressure zone behind
the baffle 108 and the fan 106. With such an arrangement, any artifacts, particles, or dust
that enter into angle grinder 10 via the aperture 94 are directed towards and blown out the
second aperture 104 rather than blown towards the motor 28. This arrangement helps
prevent jamming of the slider button trigger 80 and, more specifically, helps prevent the
jamming of the slider button 82 with respect to the field case 16. This arrangement also
helps reduce the ingestion and buildup of artifacts, particles, or dust in the housing 12 of
the angle grinder 10.

Particle Separation Assembly
[0068] Referring to FIGS. 19 and 20, in a preferred embodiment, angle grinder 10
may include a particle separation assembly 26 located in the handle portion 14. The
particle separation assembly 26 is also designed to remove any artifacts, particles, or dust

that may have been ingested by the angle grinder 10. Preferably, the particle separation
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assembly 26 includes a fan 40, a baffle 114, and an exhaust channel 116. In another
preferred embodiment, instead of the baffle 114, a channel or raceway integral with the
inner surface of handle portion 14 may be used to collect the ingested artifacts, particles,
or dust.

[0069] The particle separation assembly 26 may be driven by the motor 28. As can
be seen in FIG. 18, the fan 40 may be axially connected to the motor 28 via the second
motor spindle 38. During operation of the angle grinder 10, the motor 28 via second
motor spindle 38 may be rotatably driven fan 40. The rotation of the fan 40 creates a
twisting or rotational air current which draws air from the handle portion 14 of the angle
grinder 10 and pushes it out of the exhaust channel 116. The twisting or rotational air
current also results in the creation of centrifugal forces which moves any artifacts,
particles, or dust that may have been ingested by the angle grinder 10 outwardly into a
channel 118 of the baffle 114. In addition to the centrifugal forces pushing the artifacts,
particles, or dust into the channel 118 of the baffle 114, the blades 41 of the fan 40 may
also physically contact the ingested artifacts, particles, or dust pushing them into the
channel 118 of the baffle 114. The exhaust channel 116 is preferably in communication
with channel 118 of the baffle 114, so any artifacts, particles, or dust that are drawn into
channel 118 are then pushed out of the angle grinder 10 via an exit in the exhaust
channel 116.

[0070] In a preferred embodiment, the geometry of exhaust channel 116 changes
from first end 120 to second end 122. Preferably, the dimensions of the exhaust channel
116 gradually increase from the first end 120 to the second end 122, thus the area of the
exhaust channel 116 gradually increases from the first end 120 to the second end 122. By
having the area of the exhaust channel 116 gradually increase, the outgoing air pushing
out the artifacts, particles, or dust is slowed down preventing jamming of the exiting
artifacts, particles, or dust.

[0071)] Turning to FIGS. 21 and 22, the fan 40 of the particle separation assembly
26 is shown. In a preferred embodiment, the blades 41 of the fan 40 can be thinned to
reduce the speed of the air exiting the exhaust channel 116. In an alternate embodiment,
the blades 41 of the fan 40 can be pitched or angled to increase the air speed exiting the

exhaust channel 116. The fan 40 may also include a labyrinth feature 43 to seal and
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protect the bearing 39 located on second motor spindle 38 from the artifacts, particles, or
dust ingested by the angle grinder 10. In a preferred embodiment, the fan 40 has a
generally cylindrical opening 45 for receiving the second motor spindle 38.

Motor — Brush Biasing System

[0072) The motor 28 in the angle grinder 10 may preferably be a universal series
motor of a type commonly known in the art. With particular reference to FIGS. 1, 23,
and 24, the motor 28 generally includes the motor spindle 30, the second motor spindle
38, a motor armature, a field pole, field windings, a commutator 129, at least one brush
holder assembly 130, and at least one electrical lead 132.

[0073] The electrical lead 132 links the brush 134 to the switch 24 for selective
connection with a power source. More specifically, the brush 134, via the electrical lead
132 and wires 133 (not shown), provides the electrical connection between the rotating
commutator 129 and the stationary switch 24 for providing power to the motor 28.
[0074) In order for the motor 28 to function properly and perform efficiently, the
brush 134 should constantly and evenly contact the commutator 129, Additionally,
during the life of the motor 28, the brush 134 gradually wears. Therefore, a
compensation device, such as a spring 136, is included to continually press the brush 134
into contact with the commutator 129. Furthermore, the brush holder assembly 130 is
pivotably attached to the housing in the handle portion 14 of the angle grinder 10 to allow
the brush 134 to move as it wears.

[0075] With reference to FIGS. 25 and 26, the brush holder assembly 130 includes
the brush 134 and a brush arm 138. The brush arm 138 preferably is comprised of a base
portion 140, an arm portion 142, and a brush engaging portion 144. In a preferred
embodiment, the brush engaging portion 144 includes a channel 145 for receiving an end
of the spring 136 and the base portion 140 includes a generally cylindrical opening 141
for pivotably receiving a portion of the housing 12. The base portion 140 also preferably
includes rings 146, made from felt or similar material, to prevent jamming of the pivoting
motion of the brush arm 138. The rings 146 are preferably axially received on the base
portion 140 of the brush arm 138.
[0076] In a preferred embodiment, the brush arm 138 is made from a non-

conductive material such as plastic. By fabricating the brush arm from a non-conductive
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material, the brush arm 138 as well as the spring 136 are insulated and not part of the
electrical connection between the switch 24 and the brush 134. A problem that has
existed with angle grinders is that during operation, there is a possibility that heated
grinding artifacts may be ingested by the angle grinder. Once ingested, these heated
artifacts, typically attracted to the live portions of the electrical connection between the
brush and the switch, accumulate and sinter in that location, eventually melting and
destroying the housing in that area. By removing the spring and brush arm from the
electrical path, there are fewer live portions and consequently a smaller attraction area for
the ingested heated artifacts. As a result, the ingested particles do not accumulate and
sinter in a single location.
[0077) As discussed earlier, a pivoting feature and the compensation device is used
to ensure that the brush 134 is constantly and evenly contacting the commutator 129. In a
preferred embodiment, the brush arm 138 may also be dimensioned in such a fashion as
to further ensure the brush 134 is in even and constant with the commutator 129. For
example, the length of the arm portion 142 along with the location of the pivot point in
the base portion 140 of the brush arm 138 can be determined such that a constant
connection between the brush 134 and the commutator 129 is further ensured.
[0078]} In an altemative embodiment, the brush 134 may be attached to the brush
arm 138 via a brush box (not shown) rather than being directly connected to the brush
arm 138 via the brush engaging portion 144.
Motor -~ Overload Indicator
[0079] In a preferred embodiment, angle grinder 10 may include a tactile overload
indicator to wam the user of possible overloading on the motor 28. As described earlier,
the angle grinder 10 has a grinder wheel 36 that is driven by the motor 28. During
operation of the angle grinder 10, on occasion, the grinder wheel 36, while cutting
through the desired material, may slow down or get stuck on the material being cut. This
results in extra loading on the motor which could result in a shorter life for the motor 28.
In order to identify the possible overloading on motor 28, the angle grinder 10 may
include the overload indicator.
[0080] With reference to FIG. 27, the overload indicator is a module 150 wired into

the circuitry that provides power to the motor 28 of the angle grinder 10. The module
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150 is located in series with the switch (paddle trigger 48 or slider button trigger 80) and
via an included sensor, the module 150 detects current surges that result from the
overloading of the motor 28. When a current surge is detected, the module 150 pulses
providing the user with a tactile warning of the overload on the motor 28. As long as the
current surge is present, the module 150 will continue to pulse for a programmed amount
of time. Once that programmed amount of time has lapsed, the module 150 will stop
pulsing. In another preferred embodiment, the module 150 will automatically cut the
power to the motor 28 once the programmed amount of time has lapsed.
Spindle Lock Assembly

[0081] In a preferred embodiment, angle grinder 10 may also include a spindle lock
assembly 160 in the gear case 18 to assist the user with removal of the grinder wheel 36.
With reference to FIGS. 28 through 31, the spindle lock assembly 160 preferably
includes a spindle lock 162 and a locking pin 168. With particular reference to FIG. 30,
the spindle lock 162 is axially disposed on the wheel spindle 34 below driving gearset 32,
In a preferred embodiment, spindle lock 162 cannot rotate independently of the wheel
spindle 34. The spindle lock 162 preferably includes channels 164 for receiving the
locking pin 168. Channels 164 may also include a raised feature such as ramps 166
located along the sides of channels 164. The ramps 166 are designed to prevent the
locking pin from engaging channels 164 if the spindle lock 162 has a rotational speed that
is too great. This prevents the user from accidentally engaging the spindle lock 162 and
damaging the spindle lock 162 or the locking pin 168.

[0082] With particular reference to FIG. 31, the locking pin 168 preferably includes
a head portion 170, for user interface, attached to a pin portion 172. In a preferred
embodiment, a biasing member such as spring 174 is located around the pin portion 168,
proximate to the head portion 166. The biasing member biases the locking pin 168
outwardly, away from the spindle lock 162.

[0083] Referring back to FIGS. 28 and 29, the locking pin 168 is preferably
disposed in the gearcase 18 in a diagonally offset position. Furthermore, the locking
spindle 162 is preferably formed so that channels 164 are angled to receive the locking
pin 168 in the diagonally offset position. The diagonal offset placement of the locking

pin 168 offers both structural and ergonomic advantages. Structurally, the diagonal
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placement of the locking pin 168 allows the locking pin 168 to be located in a stronger
section of the gearcase 18. Ergonomically, the diagonal placement of the locking pin 168
allows the locking pin 168 to be located in a position that allows the user to
simultaneously grip the angle grinder 10 and the locking pin 168 more easily than the
prior art grinders.
[0084] As mentioned earlier, the spindle lock assembly 160 is used to assist with
removal of the grinder wheel 36. To use the spindle lock assembly 160, a user depressed
the locking pin 168 by pushing the head portion 166 of the locking pin 168 inwardly with
respect to the gear case 18. This moves the pin portion 172 diagonally downwards into
one of the channels 164 of spindle lock 162. Once in the channel 164, the pin portion
172 of locking pin 168 abuts a side 165 of the channel 164 preventing spindle lock 162
and thus wheel spindle 34 from rotating. A user can then remove the grinder wheel 36
from the angle grinder 10.
Anti-Locking Flange
[0085] In a preferred embodiment, angle grinder 10 may also include an anti-
locking flange assembly 180 in the gear case 18. Traditionally, in some grinders, the
grinder wheel was held in place on the wheel spindle by two flanges, one on each side of
the grinder wheel. Typically, the upper flange was slidingly received on the wheel
spindle while the lower flange was threadingly received on the wheel spindle. As the
grinders were used, the threadedly attached flange had a tendency to over-tighten. This
over-tightening potentially resulted in the flanges, particularly the threadingly attached
flange, locking on to the wheel spindle preventing the user from being able to remove the
grinder wheel when it came time to change the grinder wheel. As will be explained
below, the anti-locking flange assembly 180 of the present invention is designed to
prevent the flanges holding the grinder wheel 36 from over-ti ghtening during operation of
the angle grinder 10.
{0086] With reference to FIGS. 1 and 32 through 36 and 39, the anti-locking flange .
assembly 180 preferably includes a truncated annular portion 182, having at least one
truncated end 183, on the wheel spindle 34, an upper flange 184 and a lower flange 186.
In a preferred embodiment, the truncated annular portion 182 has two truncated ends 183

located diametrically opposite to each other.
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[0087] With particular reference to FIG. 32, proxiﬁatc to the truncated annular
portion 182, the lower end of wheel spindle 34 preferably has a threaded portion 184.
The truncated annular portion 182 slideably receives the upper flange 184 and the
threaded portion 184 threadingly receives lower flange 186. As shown in FIG. I, the
grinder wheel 36 is disposed between the upper flange 184 and the lower flange 186 on
the wheel spindle 34.

[0088] Turning to FIGS. 33 and 34, the upper flange 184 preferably has a first
collar 188, a stepped, annular through-hole 190 for slideably receiving the truncated
annular portion 182 of the wheel spindle 34, and a second collar 192 for receipt into a
labyrinth feature in gear case 18, discussed below.

[0089] The first collar 188 preferably has at least one, preferably two, protrusions
194 that extend from the first collar 188 toward the stepped, annular through-hole 190.
Preferably, the protrusion 194 has two engagement ends 196 that are disposed at an angle
ranging between 140° and 170" with respect to each other. In a preferred embodiment,
the angle between the engagement ends 196 is 165°. As will be explained below, the
protrusion 194 and the truncated annular portion 182 of the wheel spindle 34 assist in
preventing the flanges holding the grinder wheel 36 from over-tightening during
operation of the angle grinder 10.

[0090] In a preferred embodiment, the upper flange 184 may also have a collar 200
(shown in FIG. 1) on its end 198. The collar 200 may be used to assist in centering the
grinding wheel 36 on wheel spindle 34. In an altemative embodiment, the upper flange
184 may also include an elastomeric material on its end 198 to dampen the impact the
grinder wheel 36 may impart on the threaded coupling joint between the spindle wheel 34
and the lower flange 186. In another alternative embodiment, the upper flange 184 may
also include a lubricious material coating, such as nickel Teflon, on its end 198 to reduce
the amount of torque necessary to remove the grinder wheel 36.

[0091] With reference to FIGS. 35 and 36, the lower flange 186 preferably has a
first surface 204, a second surface 206 and an outer surface 208. In a preferred
embodiment, the outer surface 208 may include texturing, such as knurls, to facilitate the
removal of the lower flange 186. The lower flange 186 also preferably has a stepped,

annular through-bore 210 for receiving the wheel spindle 34. In a preferred embodiment,
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at least a portion of the through-bore 210 is threaded for threaded engagement with the
threaded portion 184 of wheel spindle 34. With particular reference to FIG. 36, the lower
flange 186 may include a collar 214. The collar 214 can be used to assist in centering the
grinding wheel 36 on wheel spindie 34. The lower flange 186 may also include tool-
engaging structures such as aperture 212 to allow the lower flange 186 to be removed
using a tool.
[0092] The lower flange 186, in a preferred embodiment, has a generally annular
shape. However, in alternate embodiments, the lower flange 186 may have any shape
that facilitates its removal by a user. For example, the lower flange 186 may be shaped to
include a plurality of sides rather than being annular. In another embodiment, the lower
flange 186 may be toroidal with a central diameter that is larger than the diameter near
first surface 204 and second surface 206.
[0093] In an alternative embodiment, rather than have tool-engaging structures used
to engage tools for removing the flange 186, lower flange 186 may have a biased lever
213 to assist in the removal of the flange. The user can use the lever 213 to provide the
necessary torque to remove the lower flange 186. As can be seen in FIGS. 37 and 38, the
lower flange 186 preferably includes a cup portion 219 and a cover portion 221 disposed
on the cup portion 219, preferably, forming a toroid. The lower flange 186 also has a
stepped, annular through-bore 210 for receiving the wheel spindle 34. In a preferred
embodiment, at least a portion of the through-bore 210 is threaded for threaded
engagement with the threaded portion 184 of wheel spindle 34.
[0094] With particular reference to FIG. 38, a biasing member 223, such as a disc
spring, may be disposed within lower flange 186. The biasing member 223 interacts with
a leg portion 225 of the lever 217 to keep the lever 217 in one of the following two
positions: the first position is an outward position; generally perpendicular to first surface
204 of the lower flange 186, and the second position is a flush position, where the lever
217 is flush with the first surface 204 of the lower flange 186. In a preferred
embodiment, the lever 217 may also include pivot protrusion 227 to keep the lever 217
attached to the lower flange 186.
[0095] As mentioned earlier, the anti-locking flange system 180 is designed to
prevent the flanges holding the grinder wheel 36 from over-tightening during operation of
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the angle grinder 10. With reference to FIG. 39, the wheel spindle 34 is shown slideably
received in upper flange 184. As can be seen, in a preferred embodiment, at least a
portion of the truncated end 183 of the truncated annular portion 182 of the wheel spindle
34 abuts at least a portion of the engagement end 196 of the protrusion 194, while a
portion of the truncated end 183 does not abut anything. This partial abutment allows the
upper flange 184 to rotate with respect to the wheel spindle 34 before abutment occurs.
The ability of the upper flange 184 to partially rotate with respect to the wheel spindle 34
creates torsional play in the anti-locking flange assembly 180. The torsional play
prevents the over-tightening of the assembly by transmitting at least a portion of the
torsional loading.
[0096] In an alternate preferred embodiment, as shown in FIG. 39A, rather than
having the truncated portions 183 on the wheel spindle 34 and the protrusion 194 on the
upper flange 184, the upper flange 184 may have at least one truncated portion 300 and
the wheel spindle 34 may have at least one truncated portion having an arcuate protrusion
302. This alternate embodiment also is designed to prevent thé flanges holding the
grinder wheel 36 from over-tightening during operation of the angle grinder 10.
[0097) In an exemplary use, the lower flange 186 is threadingly received on the
wheel spindle 34, and, in cooperation with the upper flange 184, is used to hold the
grinder wheel 36 in place on the wheel spindle 34. During use of the angle grinder 10,
the lower flange 186 may continue to tighten, thereby increasing the load on itself, the
grinder wheel 36 and the upper flange 184. When the user then tries to remove the
grinder wheel, because of the continued tightening, the user would find removal of the
lower flange 186 and consequently the grinder wheel 36 to be very difficult. However, in
the present invention, because of the anti-locking flange system 180, the torsional play in
the anti-locking flange assembly 180 allows the upper flange 184 and the threadingly
attached flange 186 to move several degrees with respect to the wheel spindle 34,
decreasing the load on the lower flange 186. This decrease in load results in the
reduction of the continued tightening the assembly experiences while the angle grinder 10
is being used, allowing the user to more easily remove the grinder wheel 36.
[0098] In an altemative embodiment, anti-locking flange assembly 180 may include

an accessory interfacing member (not shown). The accessory interfacing member is
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preferably disposed between the upper flange 184 and the lower flange 186 and interfaces
with an accessory such as the grinder wheel 36. The accessory interfacing member
preferably has a threaded through bore for engagement with the wheel spindle 34. In a
preferred embodiment, one side of the interface member is flat for increased bearing
contact with an accessory that is threadably attachable while the other side of the member
has a piloting flange for contact with an accessory that is slideably attachable via a pilot
hole. The accessory interfacing member may be made from an elastomeric material for
increased compliance or may be made from a more traditional material such as plastic or
metal.
Labyrinth Feature in the Gear case
[0099] Referring to FIG. 40, the angle grinder 10, in a preferred embodiment, may
include a labyrinth feature in the gear case 18 to minimize the dust and dcﬁn’s that may
reach the wheel spindle bearing 230. As discussed above, the upper flange 184 includes
the second collar 192 which extends into a groove 232 in the gear case 18 forming the
labyrinth feature.
Clutch Mechanism
[00100] As described earlier, the angle grinder 10 has a grinder wheel 36 that is
driven by the motor 28. During operation of the angle grinder 10, on occasion, the
grinder wheel 36, while cutting through the desired material, may slow down or get stuck
on the material being cut. This results in extra loading on the motor which could result in
a shorter life for the motor 28.
[00101] In order to alleviate the possible overloading on motor 28, in a preferred
embodiment, angle grinder 10 may include a clutch mechanism 240. With reference to
FIG. 41, the clutch mechanism 240 is located on the wheel spindle 34 proximate to
driving gearset 32 and includes a clutch member 242, a biasing member 244, and wheel
spindle gear 246. In a preferred embodiment, a nut member 248 is disposed on the wheel
spindle 34 to abut the biasing member 244,
[00102) The wheel spindle gear 246, via a through-bore, is rotationally disposed on
the wheel spindle 34, so that it can rotate independent of the wheel spindle 34.
Preferably, the wheel spindle 34 extends through and beyond the wheel spindle gear 246.

In a preferred embodiment, the wheel spindle gear 246 engages with and is driven by
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motor spindle gear 248. Motor spindle gear 248 is attached to motor spindle 30 which is
driven by motor 28.
[00103) The wheel spindle gear 246 also includes an aperture having a preferably
cone shaped contact surface 250 for engaging the clutch member 242. The clutch 242 is
rotationally connected to the wheel spindle 34, so the clutch 242 cannot spin
independently of the wheel spindle 34. However, the clutch 242 can slide along the
longitudinal axis of the wheel spindle 34. In a preferred embodiment, the biasing
member 244 biases the clutch member 242 towards the wheel spindle gear 246. The
clutch member 242 is also preferably conically shaped and frictionally engages the
conical surface 250 of the wheel spindle gear 246 when biased towards the wheel spindle
gear 246. When the clutch member 242 and the wheel spindle gear 246 contact each
other, the wheel spindle 34 rotates together with the wheel spindle gear 246.
[00104] During use of the angle grinder 10, if the grinder wheel 36, while cutting
through the desired material, slows down or gets stuck on the material being cut, the
rotational speed difference between the motor spindle 30 and the wheel spindle 34 will
result in the frictional force that rotationally holds the clutch 242 together with the wheel
spindle gear 246 being overcome and the clutch 242 slipping with respect to the wheel
spindle gear 246. As a result, the motor spindle 30 and motor spindle gear 248 can
continue rotating at its normal speed while the wheel spindle 34 will stop rotating. This
will prevent any overloading on the motor 28.
[00105] With reference to FIGS 42 and 43, in an alternative embodiment, instead of
using the clutch member 242, a tolerance ring 250 may be used as a clutch mechanism.
In a preferred embodiment, the tolerance ring 250 is fixedly attached to the wheel spindle
34 and cannot move independent to the wheel spindle 34. The wheel spindle gear 246 is
disposed around the tolerance ring as can be seen in FIG 43. In a preferred embodiment,
the tolerance ring 250 has a generally sinusoidal shape and functions as a biasing member
providing an outwardly biasing force frictionally engaging the wheel spindle gear 246.
[00106] Functionally, the tolerance ring 250 operates in a similar manner to the
clutch member 242, such that if there is a great enough rotational speed difference
between the motor spindle 30 and the wheel spindle 34, the frictional force that

rotationally holds the tolerance ring 250 together with the wheel spindle gear 246 will be
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overcome and the tolerance ring 250 will slip with respect to the wheel spindle gear 246
allowing the motor spindle 30 and motor spindle gear 248 to continue rotating at its
normal speed while the wheel spindle 34 will stop rotating.

Ergonomic Housing
[00107] With reference to FIG. 2, the angle grinder 10, in a preferred embodiment,
may also include ergonomic features on the housing 12 of the angle grinder 10. The
handle portion 14 of the angle grinder 10 may include an ergonomic saddle feature 15
which is a depression in the housing 12 designed to allow the base of the palm of the
user’s hand to rest thereon. This allows for a more comfortable grip of the angle grinder
10.
[00108] In another preferred embodiment, the angle grinder 10 may also include an
arcuate portion 17 on the field case 16. This arcuate portion 17 is curved to match the
curve formed by the user’s hand when holding the field case 16 of the angle grinder 10.
The curve of the arcuate portion 17 on field case 16 provides the user with a better
ergonomic fit, thereby reducing the user’s hand fatigue.
[00109] In yet another preferred embodiment, the angle grinder 10 may also include
an arcuate front portion of the gear case 18. This arcuate front portion allows the user to
get closer to the workpiece for the cutting, grinding, or sanding of the workpiece.
[00110] The description of the invention is merely exemplary in nature and, thus,
variations that do not depart from the spirit of the invention are intended to be within the
swmoﬁmmWMM.%mWMMMumnmmMmymwua@mmmﬁmnm

spirit and scope of the invention.

Throughout this specification and the claims which follow,
unless the context requires otherwise, the word ""comprise',
and variations such as "comprises' and "comprising", will
be understood to imply the inclusion of a stated integer or
step or group of integers or steps but not the exclusion of
any other integer or step or group of integers or steps.

The reference in this specification to any prior publication
(or information derived from it), or to any matter which is
known, is not, and should not be taken as an acknowledgment
or admission or any form of suggestion that that prior
publication (or information derived from it) or known matter
forms part of the common general knowledge in the field of
endeavour to which this specification relates.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A trigger assembly for a power tool having a motor disposed within a housing, the
trigger assembly comprisin g:

a switch disposed within the housing for activating the motor;

a trigger extending from the housing and engageable by a user, the trigger having
a first arm and a second arm and the tri gger pivtoably moveable between a first position
and a second position;

a locking member engageable with the second arm of the tri gger,

wherein the second arm is in contact with the switch to activate the motor and the
second arm is engageable by the locking member when the trigger is in the second
position and wherein the second arm is removed from the switch and the second arm is

not engageable by the locking member when the trigger is in the first position.

2. The trigger assembly of claim 1, wherein the locking member extends from the
housing and is engageable by a user to move the locking member from a first position to
a second position where the locking member engages the second arm of the trigger in the

second position holding the trigger in the second position thereby holding the second arm
of the trigger in contact with the switch.

3. The trigger assembly of claim 1, wherein the locking member has a first end and a

second end and the first end and the second end are supported by the housing,

4. The trigger assembly of claim 1, wherein the trigger is disposed away from the
housing when the trigger is in the first position, and the trigger is disposed generally flush

to the housing when the trigger is in the second position.

S. The trigger assembly of claim 1, wherein the tri gger is biased to the first position
by a spring.
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6. The trigger assembly of claim 2, wherein the locking member is biased to the first
position by a spring.

7. A trigger assembly for a power tool having a motor disposed within a housing, the
trigger assembly comprising:

a switch disposed within the housing for activating the motor:

a trigger extending from the housing and engageable by a user, the trigger having
a head portion and at least one link member and the tri gger slideably moveable between a
first position and a second position,

wherein the link member actuates the switch to activate the motor and the head
portion is pivotably engageable with the housing when the trigger is in the second
position and wherein the link member does not actuate the switch and the head portion is

not pivotably engageable with the housing when the trigger is in the first position.

8. The trigger assembly of claim 7, wherein the housing comprises an engagement
portion and the head portion of the trigger comprises an insert portion having a hook for

engaging the engagement portion of the housing.
9. The trigger assembly of claim 8, wherein the insert is formed from metal.

10.  The trigger assembly of claim 8, wherein the €ngagement portion is formed from
metal.

11. The trigger assembly of claim 7, wherein the link member has a generally
diamond shaped profile.

12. " The trigger assembly of claim 7, wherein the trigger comprises a plurality of link

members and at least one of the link members is formed from metal.
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13. The trigger assembly of claim 7, wherein the housing proximate to the head
portion of the trigger comprises a plurality of apertures for facilitating the evacuation of

any particles from the power tool.

14. The trigger assembly of claim 7, wherein the tri gger is biased to the first position

by a spring.

15. A particle evacuation system for a power tool comprising:
a motor disposed within a housing;
a fan rotatably connected to the motor and driven by the motor;
a baffle disposed in the housing, surrounding at least a portion of the fan, and
forming a channel therein; and
an exhaust channel formed in the housing having a first end and a second end,
wherein the channel in the baffle is in fluid communication with the first end of

the exhaust channel.

16.  The particle evacuation system of claim 15, wherein the baffle is integrally

formed with the housing.

17. The particle evacuation system of claim 15, wherein the size of the exhaust

channel increases from the first end to the second end.

18.  The particle evacuation system of claim 15, wherein the fan has a plurality of
blades that are pitched.

19. The particle evacuation system of claim 15, wherein the fan has a plurality of

blades that distally decrease in size.

20. A brush biasing system for a power tool comprising:
a motor disposed within a housing having a commutator;

a commutator capable of being connected to a power source via at least one brush;
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at least one brush arm having a head portion for engaging the brush, an arcuate
arm portion, and a base portion for pivotably connecting to the housing; and

at least one biasing member for interfacing with the head portion of the brush arm
biasing the brush into contact with the commutator,

wherein the brush arm is not clectrically conductive.

21. The brush biasing system of claim 20, wherein the brush arm is formed from

plastic.

22.  The brush biasing system of claim 20, wherein the placement of the pivotable
connection of the base portion of the brush arm with the housin g and the length of the

arm portion of the brush arm ensure a constant connection between the brush and the

commutator.

23.  The brush biasing system of claim 20, wherein the brush engages the head portion
of the brush arm through a brush box.

24.  The brush biasing system of claim 20, wherein the at least one ring member is

removeably attached to the base portion of the brush arm to prevent jamming of the
pivoting motion of the brush arm.

25. The brush biasing system of claim 24, wherein the ring member is formed from
felt.

26. A power tool comprising:
a motor disposed within a housing;
a gear case connected to the housing;
a gear disposed within the gear case and driven by the motor;
a wheel spindle extending from the gear case and driven by the gear;
a spindle locking member disposed on the wheel spindle, the spindle locking

member having a plurality of grooves and ramps formed on its side; and
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a lock mechanism disposed within the gear case and engageable with the spindle
locking member, the lock mechanism having a portion extending out from the gear case
engageable by a user for moving the lock mechanism between a first position and a
second position,

wherein the lock mechanism fits within one of the plurality of grooves of the
spindle locking member when the locking mechanism is in the second position, and the
locking member is disengaged with the spindle locking member when the locking

member is in the first position.

27.  The power tool of claim 26, wherein the lock mechanism slides within a groove
formed in the gear case when the lock mechanism is moved between the first position and

the second position.

28.  The power tool of claim 27, wherein the groove formed in the gear case is

oriented in a generally diagonal manner.

29.  The power tool of claim 26, wherein the lock mechanism is biased to the first

position by a spring.

30.  The power tool of claim 26, wherein the plurality of ramps prevent the locking

mechanism from engaging the grooves of the spindle locking member when the rotational

speed of the spindle locking member is too great.

31.  The power tool of claim 26, wherein the plurality of grooves of the spindle
locking member are oriented at an angle with respect to the axis of the spindle locking

member.

32.  The power tool of claim 26, wherein the spindle locking member is disposed

proximate to the gear on the wheel spindle.

33. A power tool comprising:
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a motor disposed within a housing;

the motor connected to a power source via a switch; and

an overload indicator module connected to the motor and to the power source
having a sensor that detects changes in current,
wherein the overload indicator module provides tactile feedback to a user when the

sensor detects changes in current resulting from an increase in loading on the motor.

34.  The power tool of claim 33, wherein the tactile feedback is in the form of

continuous pulsing.

35.  The power tool of claim 34, wherein the continuous pulsing ends after a

predetermined amount of time.

36. The power tool of claim 34, wherein the overload indicator module cuts power to

the motor after a predetermined amount of time of continuous pulsing.

37. A power tool comprising;

a rotatable wheel spindle having a diametrically truncated portion and a threaded
end;

a first flange having a central aperture that receives the truncated portion of the
wheel spindle, the first flange including a top surface and a bottom surface, the top
surface having at least one collar and at least one protrusion having two ends extending
from the collar toward the central aperture;

a power tool component having an aperture that receives the threaded end of the
wheel spindle, the power tool component disposed against the bottom surface of the first
flange; and

a second flange threaded on the threaded end of the spindle wheel for pressing the
power tool component against the first flange,

wherein the first flange can partially rotate with respect to the wheel spindle until
a portion of an end of the truncated portion of the wheel spindle abuts a portion of one of

the two ends of the protrusion of the first flange.
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38.  The power tool of claim 37, wherein the angle between the ends of the protrusion

is generally between 140 degrees to 170 degrees.

39. The power tool of claim 37, wherein the lower face of the upper flange includes

an elastomeric layer.

40.  The power tool of claim 37, wherein the lower face of the upper flange includes a

lubricious layer.

41.  The power tool of claim 37, wherein the power tool component is a grinder wheel.

42. The power tool of claim 37, wherein the lower flange has an upper surface, a

lower surface, and an outer surface, and wherein the outer surface is textured.

43.  The power tool of claim 37, wherein the lower flange has at least one aperture for

receiving a tool used to assist in the removal of the lower flange from the wheel spindle.

44.  The power tool of claim 37, wherein the lower flange has a generally toroidal
shape.

45. The power tool of claim 44, wherein the medial diameter of the lower flange is

larger than the diameters of the lower flange proximate the upper surface and the lower
surface of the lower flange.

46.  The power tool of claim 37, wherein the lower flange comprises:

a cover portion;

a cup portion;

a lever having a pivot portion and moveable between a first position and a second
position; and

a biasing member,
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wherein the lever is flush with a lower surface of the lower flange in the first
position and the lever is generally perpendicular to the lower surface of the flange in the
second position and wherein the biasing member biases the lever towards the first

position or the second position.

47.  The power tool of claim 37, wherein the power tool further comprises:
a power tool component interface member having an aperture that receives the
threaded end of the wheel spindle and having a first surface and a second surface,
wherein the first surface of the interface member is flat for increased bearing
contact with the power tool component that is threadably attachable to the wheel spindle
and wherein the second surface of the interface member has a piloting flange for contact

with an power tool component that is slideably attachable to the wheel spindle via a pilot

hole.

48. A power tool comprising:
a motor disposed within a housing;
a gear case connected to the housing;

a gear disposed within the gear case driven by the motor and having a central
aperture and through-bore;

a wheel spindle extending from the gear case and extending through the through-
bore of the gear; and

a clutch member disposed on the wheel spindle proximate the gear,
wherein the gear can rotate independently of the wheel spindle and the clutch
member cannot rotate independently of the wheel spindle and wherein the clutch member

frictionally engages the aperture of the gear to drive the wheel spindle.

49.  The power tool of claim 48, wherein the power tool further comprises a biasing

member disposed on the wheel spindle to bias the clutch member towards the gear.

50.  The power tool of claim 48, wherein the clutch member has a generally conical

shape and the aperture of the gear has a generally conical shape.
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51.  The power tool of claim 48, wherein the clutch member is a tolerance ring having

a generally sinusoidal shape.

52. The power tool of claim 51, wherein the clutch member is made from a resilient

material and provides an outwardly biasing force on the gear.

53. A power tool comprising:

a motor disposed within a housing;

a gear case connected to the housing having a groove;

a gear disposed within the gear case and driven by the motor;

a wheel spindle extending from the gear case and driven by the gear; and

a flange having a central aperture that receives the wheel spindle, the flange
including a top surface and a bottom surface, the top surface having at least one collar,

wherein the groove of the gear case receives the collar of the flange forming a

labyrinth to minimize the dust and debris that may enter into the gear case.

54. A power tool comprising:

arotatable wheel spindle having at least one truncated portion with an arcuate
protrusion and a threaded end;

a first flange having a central aperture that receives the truncated portion of the
wheel spindle, the first flange including a top surface and a bottom surface, the top
surface havmg at least one collar and the central aperture having at least one truncated
portion;

a power tool component having an aperture that receives the threaded end of the
wheel spindle, the power tool component disposed against the bottom surface of the first

flange; and

a second flange threaded on the threaded end of the spindle wheel for pressing the
power tool component against the first flange,
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wherein the first flange can partially rotate with respect to the wheel spindle until

a portion of the arcuate protrusion of the wheel spindle abuts a portion of the truncated
portion of the first flange.

DATED this SECOND day of MAY 2006
Black & Decker, Inc.

by DAVIES COLLISON CAVE

Patent Attorneys for the applicant(s)
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