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(57) Abstract: A sharpening cartridge (100) includes a body (110) including a partition wall (150). The sharpening cartridge in-
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SHARPENING MECHANISM

FIELD

[0001] This disclosure relates to the field of cutting machines, and more particularly, to

sharpening mechanisms, including chain sharpening mechanisms for chain saws.

BACKGROUND

[0002] Devices with cutting tools require replacement or sharpening of the cutting tool in
order to maintain their efficiency and/or ability to perform their intended purpose. For example,
cutting tools such as chain saws have chains that are used to cut wood. Over time, the ¢hain can
become dull. Maintaining the sharpness of a chain saw is particularly important for maintaining

cutting efficiency.

[0003] Industrial-sized sharpeners are available to sharpen chain saws, but their use is
cumbersome and time-consuming. The saw chain must be removed from the chain saw and left
with the operator of the industrial-sized chain sharpener until the chain has been sharpened and is
ready for pickup. Such sharpeners are inconvenient for someone who does not have the time or

resources to travel to or pay for a professional chain sharpener.

[0004] Other sharpeners are available that allow the saw chain to remain on the saw
during sharpening. Such devices include a fixture that is clamped on to the chain saw to guide a
hand file for sharpening each saw tooth individually. While such devices are portable, their use

18 time-consuming because the operator must hand file each tooth separately.

[0005] Therefore, there is a need for a sharpening mechanism that can be self-contained,

self-aligning to the chain, and/or easily removable for replacement of worn sharpening stones.
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SUMMARY

[0006] One embodiment takes the form of a sharpening cartridge that has a body
including a partition wall and a fastener for releasably attaching the body to a power tool. The
sharpening cartridge includes a stone located on a first side of the partition wall. Additionally,
the sharpening cartridge has a rod that is coupled to the stone and extends from the first side of
the partition wall to an opposite side of the partition wall. A bias member can also be included.
The bias member biases the stone in a retracted configuration, whereby the stone is disengaged

from the cutting surface(s).

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The foregoing features of the disclosure will be more readily understood by
reference to the following detailed description, taken with reference to the accompanying

drawings, in which:

[0008] FIG. 1 is an clevational view of one embodiment of the sharpening mechanism

configured according to the teachings of this disclosure;

[0009] FIG. 2 is an elevational view of the opposite side of the sharpening mechanism

depicted in FIG. 1;

[0010] FIG. 3 is a cross-sectional view of the sharpening mechanism depicted in FIG. 2

in a retracted configuration;

[0011] FIG. 4 is a cross-sectional view of the sharpening mechanism depicted in FIG. 2

in an exposed or extended configuration;

[0012] FIG. 5 is a cut-away view of the chain saw sharpening mechanism installed on a
chain saw;
[0013] FIG. 6 is a cut-away view of the chain saw depicted in FIG. 5 with the chain saw

sharpening mechanism removed exposing a second connector; and



10

15

20

25

WO 2011/005259 PCT/US2009/050134
3

[0014] FIG. 7 is a side cut-away view of the chain saw with the sharpening mechanism

assembled for selective engagement with the cutting chain of a chain saw.

DETAILED DESCRIPTION

[0015] A sharpening mechanism configured according to the present teachings will
hereinafter be described more fully with reference to the accompanying drawings in which
embodiments of the sharpening mechanism and an exemplary system are illustrated. The
sharpening mechanism can, however, be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and complete, and will fully convey the scope
of the disclosure to those persons skilled in the art. In the figures and description, like reference

numbers refer to like elements throughout.

[0016] Power tools equipped with cutting elements can lose some of their efficiency
and/or effectiveness over time as the cutting elements dull or otherwise become worn. For
example, the cutting chain of a chain saw can be rapidly dulled by unintentional brief contact
with dirt or other abrasive materials during use. The user needs a sharpening mechanism that
can allow the cutting chain to be sharpened quickly and/or easily in the work area. Utilizing
such a sharpening mechanism, the user can continue cutting with minimum delay or
inconvenience. As described herein, a sharpening mechanism is disclosed that conveniently
enables sharpening of the cutting element on the power tool. While the embodiments described
herein focus on the implementation of the sharpening mechanism with respect to a chain saw and
its cutting chain, other power tools having cutting element(s) are also considered within the
scope of this disclosure. Examples of other power tools having cutting elements include edgers,

reciprocating saws, and the like.

[0017] Referring to FIGs. 1-4, the sharpening mechanism, which includes a sharpening
cartridge 100, is illustrated. The sharpening cartridge 100 can include a partition wall 150
coupled to a fastener 130 for releasably attaching the sharpening cartridge 100 to a power tool.

The fastener 130 can be configured such that it accepts a screw via a through hole. The fastener
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can also be configured to receive a pin, a mounting screw, and/or other components arranged to
releasably attach the sharpening cartridge 100 to the power tool. The sharpening cartridge 100
also can include a stone 160 located on a first side of the partition wall 150. Additionally a
rod 170 can be coupled to the stone 160, and the rod 170 can extend from the first side of the
partition wall 150 to an opposite side of the partition wall 150. The stone 160 as described
herein can be a sharpening stone or grinding stone such as an aluminum oxide grinding stone,
silicon carbide grinding stone, a ceramic grain grinding stone or the like. A bias member 180
can be included to bias the stone 160 in a retracted configuration whereby the stone 160 is

disengaged from the cutting element(s).

[0018] In the embodiment illustrated in FIG. 1, the fastener 130 is provided with a
through hole 132 to releasably attach the sharpening cartridge 100 to the power tool and to
provide a secured engagement of the sharpening cartridge 100 to the power tool. The fastener
can take the form of a tab, ear, or flange such that the fastener extends from the body 110. A
bolt, screw, pin, or other similar securing member is inserted through the through hole 132 to
further secure the sharpening cartridge 100 to the chain saw. Although only one fastener 130 is
needed to secure the sharpening cartridge during operation of the power tool, additional fasteners

can be used.

[0019] In at least one example, a first connector 120 can be included in addition to the
fastener 130 as described above. The first connector 120 can be coupled to the fastener 130.
Additionally, the first connector 120 is configured for mating engagement with a second
connector 122 on the power tool. The first connector 120 and corresponding second
connector 122 are arranged such that the second connector 122 couples with the first
connector 120. Any configuration of a first connector 120 and a second connector 122 that
couple together is considered within the scope of this disclosure. The following examples are

provided for illustrative purposes.

[0020] In the exemplary embodiment depicted in FIG. 1, the first connector 120 on the
sharpening cartridge 100 is shaped for mating engagement with a second connector 122 on the
body of the chain saw 500, as shown in FIG. 6. For example, the first connector 120 of the

sharpening cartridge 100 can be a protrusion that fits into a second connector 122, such as a
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recessed portion, on the body 520 of the chain saw 500. In other embodiments, the recess can be
on the sharpening cartridge 100, and the protrusion can be on the body 520 of the chain saw 500.
Other types of mating connectors in the scope of this disclosure include snap-fit connectors,
press-fit connectors, lock-fit connectors, interference-fit connectors, plug and socket connectors,
detent connectors, tongue and groove connectors, or other similar connectors. In other
embodiments, the first connector 120 can be a screw and the second connector 122 can be an
aperture to receive the screw for mating engagement. In alternative embodiments, the first
connector 120 can be a surface having pegs, screws or the like configured for mating
engagement with the second connector 122, For example, in such alternative embodiments, the
second connector 122 can be a surface having apertures that receive the pegs, screws, or the like
of the first connector 120. The inclusion of a first connector 120 and second connector 122
provide another connection, in addition to the fastener 130, between the sharpening
cartridge 100 and the power tool. Additionally, the first connector 120 can assist in substantially

aligning the sharpening cartridge 100 with the cutting surface of the power tool.

[0021] As illustrated in FIG. 1, the first connector 120 can be substantially parallelogram
shaped. With such a first connector 120, the second connector 122 is shaped to securely receive
the parallelogram shape of the first connector 120. In other embodiments, the first connector 120
can be rectangular in shape, elliptical in shape, or other similar shape. In these other
embodiments, the second connector 122 is shaped accordingly to receive the shape of the first

connector 120.

[0022] Alternatively, an end 124 of the first connector 120 can have a particular shape,
such as a curvilinear shape. In this alternative embodiment, the second connector is shaped
accordingly to securely receive the first connector 120 and ensure a sccure fit between the

sharpening cartridge 100 and the engine housing 520.

[0023] The first connector 120 can also be orientated at an angle relative to a
centerline 134 of the sharpening cartridge 100, and the second connector 122 shaped accordingly
to accommodate the angled orientation of the first connector 120. In FIG. 1, the first
connector 120 is orientated at approximately twenty degrees to the centerline 134. In other

embodiments, the first connector 120 can be orientated at less than twenty degrees, such as
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fifteen or ten degrees. The first connector 120 can also be orientated at greater than twenty

degrees, such as twenty-five degrees relative to the centerline 134.

[0024) In the illustrated embodiment, the sharpening cartridge includes a body 110. The
body 110 can be utilized to improve cartridge life and provide a self contained mechanism as
will be more fully described below. In the illustrated embodiment, the body 110 is a housing
covering a majority of the components of the sharpening cartridge. In other embodiments, the
body 110 can leave at least some of the components uncovered. In yet other embodiments, the
body 110 can be in the form of a cover that protects the components of the sharpening
cartridge 100. The body 110 in the illustrated embodiment includes the first connector 120,
which can be configured as described above for mating engagement with a second connector 122

on the power tool.

[0025] In the illustrated embodiment of FIGs. 1-4, the body 110 of the sharpening
cartridge 100 is substantially cylindrical in shape. In alternative embodiments, the body 110 can
be rectangular in shape, semi-circular in shape, or other suitable shape. Additionally, in other
embodiments, the body 110 can have a first exterior dimension 200 and a second exterior
dimension 210 such that the first exterior dimension 200 is on one side of the partition wall and
the second exterior dimension 210 is on the other side of the partition wall, as shown in FIGs. 3
and 4, In this further embodiment, the body 110 of the sharpening cartridge 100 is not uniform
in shape. A portion 190 of the body 110 can also be substantially flat. This portion 190 can be
adjacent to the first connector 120, as shown in FIG. 1. The flat portion 190 can be flush with a
part of the power tool when the sharpening cartridge 100 is assembled on the housing of the
power tool. This flat portion 190 can ensure that the sharpening cartridge 100 is in substantial
alignment for sharpening the power tool. In other embodiments, the portion 190 can have
different shapes configured for different mounting locations on the power tool. The portion 190
can be further configured to provide for a more accurate alignment of the sharpening
cartridge 100 to the cutting element based upon the corresponding portion of the power tool to

which the portion 190 abuts.

[0026] In at least one embodiment, the body 110 can have a cavity 140 formed within the

body 110. The cavity 140 refers to a region that accommodates one or more components as
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described below. The cavity 140 can be divided into a first portion 142 and second portion 144
by the partition wall 150.

[0027] The stone 160 can be at least partially located within the first portion 142 of the
cavity 140 on one side of the partition wall 150. As illustrated in FIG. 3, the stone 160 can also
be screwed on to the rod 170, adhesively affixed to the rod 170, bonded to the rod 170, or
coupled to the rod 170 in other similar ways. Additionally, a plate 172 or washer can be placed
at the top surface of the stone 160; that is, the surface of the stone 160 to which or through which
the rod 170 extends. The washer 172 can be a metal washer, a plastic washer, or other similar
washer. The washer 172 can be included to serve as an additional bonding element for the stone

160 and can be affixed to the rod 170 via a weld, epoxy or the like.

[0028] The partition wall 150 accommodates the extension of a rod 170 from one side of
the partition wall 150 to another side of the partition wall 150. The rod 170 can extend from the
first portion 142 of the cavity 140 on one side of the partition wall 150 to the second portion 144
of the cavity 140 on the opposite side of the partition wall 150. Additionally in the illustrated
embodiment of FIG. 1, the distal end of the rod 170 extends beyond an edge of the body 110. In
other embodiments, the rod 170 can be concealed within the body 110. The rod 170 is coupled
to the sharpening stone 160 such that it moves the stone 160 from a retracted configuration

(illustrated in FIG. 3) to an extended configuration (illustrated in FIG. 4).

[0029] The sharpening cartridge 100 can also have a rod support structure 240 affixed to
the partition wall 150. The rod support structure 240 can include a sleeve with an interior
passage within which the rod 170 reciprocates. As illustrated in FIGs. 3-4, the rod support
structure 240 is integrally formed with the partition wall 150. However, the rod support
structure 240 can be connected in other ways such as being welded to the partition wall 150. In
other embodiments, the coupling of the rod support structure 240 to the partition wall 150 can

include fasteners as well.

[0030] As described above, the sharpening mechanism can include a bias member 180.
The bias member 180 can be coupled to the body 110 of the sharpening cartridge 100 at a first
end and coupled to the rod 170 at a second end. The partition wall 150 can also serve as a point

of coupling for the bias member 180. The bias member 180 can be a coil spring, a compression



10

15

20

25

30

WO 2011/005259 PCT/US2009/050134
8

spring, or other resilient-type bias member. The bias member 180 can be provided to bias the
stone 160 in the retracted configuration, where the majority of the stone 160 is located within the
first portion 142 of the cavity 140. In this retracted configuration, the bias member 180 can be
described as being in a home configuration. In this configuration, the end of the stone 160, to
which the rod 170 is coupled, moves toward and away from the partition wall 150 in close
proximity thereto. In at least one embodiment, additional components such as a metal plate 172
or washer can be located between the stone 160 and the partition wall 150. In at least one
embodiment, the bias member 180 can be located between the stone 160 and the partition wall

150.

[0031] The bias member 180 can be operatively coupled to the rod 170 using a ring
shaped connector 220, as illustrated in FIGs. 1-4. Additionally, a spring clip 230 that further
secures the bias member 180 to the rod 170 is included in the illustrated embodiments.
However, a D-ring, retaining ring, retainer clip, or other securing connector can be used to secure
the bias member 180 to the rod 170 instead of the ring shaped connector 220 and spring clip 230.
When the sharpening cartridge 100 is assembled, the bias member 180 is at least partially located
in the second portion 144 of the cavity 140 of the sharpening cartridge body 110. As described
above, the bias member 180 also rests against the side of the partition wall 150 that is opposite to
the side facing the sharpening stone 160. In this configuration, the bias member 180 maintains
the stone 160 in the retracted position when no force is applied to the rod 170, as will be further
described below. In an alternative embodiment, the bias member 180 can be on the same side of
the partition wall 150 as the sharpening stone 160 and can be located between the partition
wall 150 and the top surface of the sharpening stone 160. Because the bias member 180 is a
resilient member, the bias member 180 biases the sharpening stone 160 in a retracted
configuration when the biasing member 180 is in its natural neutral configuration. In another
embodiment, there can be more than one bias member. For example, there can be a bias member

on both sides of the partition wall 150.

[0032] While the following description is presented in relation to a sharpening
cartridge 100 for a chain saw and its cutting chain, the sharpening cartridge 100 as described
herein can be implemented on other power tools that have cutting surfaces. For example, such

other power tools include but are not limited to edgers, reciprocating saws, rotary saws, and the
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like. The corresponding first connector 120 and second connector 122 can be positioned on
appropriate surfaces depending on the power tool that the sharpening cartridge is designed to fit

on or within.

[0033] The assembly of the sharpening cartridge 100 to a chain saw 500 having an
engine housing 520 and a cutting chain trained about a drive sprocket is achieved by mating the
first connector 120 of the sharpening cartridge 100 with the second connector 122 of the chain
saw 500 that is located on the engine housing 520 of the chain saw 500, as illustrated in FIGs. 5
and 7. Trained as used herein indicates that at least a portion of the cutting chain is in contact
with a drive sprocket so as to move the cutting chain in a given direction about the drive
sprocket. The first connector 120 and second connector 122 align the stone 160 of the
sharpening cartridge 100 with the cutting chain. Because the first connector 120 and second
connector 122 are shaped for mating engagement, the sharpening cartridge 100 fits into place
without the need for additional fastening components. In alternative embodiments, the
sharpening cartridge 100 can snap into place, slide into place, screw into place, clasp into place,
or otherwise fit in place, depending on the type of mating engagement of the first connector 120
and second connector 122. Additionally, a fastener as described herein above can be

implemented.

[0034] FIG. 6 illustrates the second connector 122 located where the cutting chain is
trained about the drive sprocket (not shown). However, the second connector 122 can be placed
anywhere on the chain saw 500 such that the sharpening stone 160 can be moved to an extended
configuration whereby the sharpening stone 160 contacts the cutting chain. Additionally, the
location at which the second connector 122 is located allows for the stone 160 to disengage from
contact with the cutting chain in the retracted configuration. Some examples of possible
locations of the sharpening cartridge 100 with respect to the center of the sprocket are given
herein for illustrative purposes. Using the center point of the sprocket as a reference, the
following configurations arc compared to positions relative to hourly positions of a clock. In one
embodiment, the sharpening cartridge 100 can be placed anywhere between the six o’clock to
noon positions. For example, in FIG. 7, the sharpening cartridge 100 is located at an
approximately ten o’clock position. When the sharpening cartridge 100 is used in other

applications, the location of the sharpening cartridge 100 relative to the cutting surface can
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similarly be controlled or positioned by the fastener 130 and/or the first connector 120 and
second connector 122 of the sharpening cartridge 100. It will also be appreciated by one of
ordinary skill in the art that the sharpening cartridge 100 can be configured to releasably attach to
a clutch cover, front handle, or other component of the cutting tool, chain saw 500, or other

similar power tool.

[0035] Operation of the sharpening cartridge 100 in connection with the chain saw 500
will now be described. The sharpening cartridge 100 has a retracted configuration (shown in
FIG. 3) and an extended configuration (shown in FIG. 4). In the retracted configuration, the
distal end of the rod 170 extends beyond the edge of the sharpening cartridge 100 with the bias
member 180 in its retracted configuration holding the stone 160 within the first portion 142 of
the cavity 140. A majority of the stone 160 can be located within the first portion 142 of the
cavity 140 in the retracted configuration. In an exemplary embodiment as illustrated in FIG. 3,
the stone 160 1s located within the first portion 142 of the cavity 140 so that a bottom face of the
stone 160 is flush with the body 110 of the sharpening cartridge 100 before the sharpening
cartridge 100 has been used for sharpening. In order to sharpen the cutting chain, the stone 160
of the sharpening cartridge 100 is moved into an extended configuration. This is accomplished
by applying a force against the rod 170. The force on the rod 170 compresses the bias
member 180 against the partition wall 150 and moves the stone 160 from the retracted
configuration to the extended configuration. The force can be applied by a lever 510 engaged
with the tip of the rod 170, a knob coupled to the rod 170, or similar other actuation mechanism
or system, such as shown in FIGs. 5-7. As illustrated, an actuation mechanism 530 applies force
via the lever 510. This actuation mechanism 530 allows for fine movement of the stone 160 as it
1s extended to engage with the cutting chain. This ensures the life of and prevents undue wear on
the stone 160 that can occur if the stone 160 is extended outside the sharpening cartridge 100
more than is necessary to sharpen the cutting chain. In other embodiments, the actuation
mechanism 530 can include different components. For example, the rod 170 can be coupled
directly to an actuation mechanism 530 which depresses the rod 170 thereby extending the stone
160 to the extended position, Additionally, other mechanisms that allow for extension of the

stone 160 to the extended position are within the scope of this disclosure.
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[0036] In the extended configuration illustrated in FIG. 4, the stone 160 can contact and
sharpen the cutting chain, which is driven by the chain saw engine. The stone 160 is self-
aligning because of the fastener 130 and/or first and second connectors 120, 122, with the cutting
chain, Additionally, the sharpening cartridge 100 is positioned such that the stone 160 can be
aligned with the cutting chain at zero degrees. However, in other configurations the
stone 160 can be aligned with the cutting chain between zero to five degrees. In at least one

embodiment the stone 160 1s aligned with the cutting chain at two and a half degrees.

[0037] Once the cutting chain has been sharpened, the stone 160 can be returned to its
retracted configuration, wherein the bias member 180 biases the stone 160 so that the top face of
the stone 160 is proximate the partition wall 150. In alternative embodiments, if a washer or
metal plate is placed in between the stone 160 and the partition wall 150, the bias member 180
biases the stone 160 so that the washer or metal plate 172 can be approximately flush with the

partition wall 170.

[0038] In any of the previously described embodiments of the chain sharpening
cartridge 100, as the cutting chain is sharpened, the stone 160 of the sharpening cartridge 100
wears down. When the stone 160 has been excessively worn due to repeated sharpening
operations, it 18 necessary to replace the sharpening cartridge 100. The operator can replace
either the entire chain sharpening cartridge 100 or just the stone 160. In either instance, the
sharpening cartridge 100 must be removed from the engine housing 520. For example, the
clutch cover can be removed to allow access to the sharpening cartridge 100. In alternative
embodiments, the cutting chain can be removed from around the drive sprocket. The securing
member 1s removed from the fastener 130 to release the sharpening cartridge 100 from the
engine housing 520. The sharpening cartridge 100 is removed from the engine housing 520 by
disengaging or un-mating the first connector 120 from the second connector 122. For example,
the sharpening cartridge 100 can be snapped or slid out of the engine housing 520. With the
sharpening cartridge 100 removed from the engine housing 520, a new stone 160 can be coupled
to the sharpening cartridge 100. The new stone 160 can be mounted to the existing rod 170 of
the sharpening cartridge 100 or a new rod 170 having a new stone 160 can be inserted into the
cavity 140 of the sharpening body 110. In the alternative, a completely new sharpening

cartridge 100 can be snapped or slid onto the engine housing 520. Either replacement method
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requires fewer and/or simpler tools to remove the sharpening cartridge 100 from the engine
housing 520 than previous self-sharpening chain saws have required. Also, either replacement
method minimizes disassembly of the chain saw and minimizes the complexity of the

replacement service.

[0039] The sharpening cartridge 100 described herein can provide the operator with a
self-aligning chain sharpening cartridge 100 that is easily replaceable when the sharpening

stone 160 is worn down.

[0040] Exemplary embodiments have been described hereinabove regarding sharpening
cartridges, their operation within a chain saw, and replacement of the sharpening cartridge.
While the sharpening cartridge can be used in relation to any type of cutting surface that can be
sharpened with a stone or other similar material, one particular example as described herein is in
relation to chain saws and other powered tools could be arranged with the sharpening cartridge
as disclosed herein. The sharpening mechanism as described herein can be a self-aligning
sharpening mechanism, thereby assuring that the stone engages the cutting surface at the proper
location. Additionally, the sharpening mechanism can further be removed and replaced as
desired with minimal disassembly of the power tool. In most cases this will involve simple

removal of an outer covering and removal of the fastener holding the cartridge in place.

[0041] INDUSTRIAL APPLICABILITY: The present disclosure finds applicability in

the power tool and industrial tool industries.
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CLAIMS

What is claimed is:

1. A sharpening cartridge (100) comprising:

a body (110) including a partition wall (150) and a fastener (130) for releasably
attaching the body (110) to a power tool;

a stone (160), wherein said stone (160) is located on a first side of said partition
wall (150),

arod (170) coupled to the stone (160) and extending from the first side of the
partition wall (150) to an opposite side of the partition wall (150); and

a bias member (180) biasing the stone (160) in a retracted position, whereby the

stone (160) is disengaged from a cutting surface.

2. The sharpening cartridge (100) as recited in claim 1, wherein said body (110) has a cavity
(140) formed therein.

3. The sharpening cartridge (100) as recited in claim 2, further comprising a first portion
(142) of the cavity (140) located on the first side of said partition wall (150) and a second
portion (144) of the cavity (140) located on the opposite side of the partition wall (150).

4. The sharpening cartridge (100) as recited in claim 3, wherein the bias member (180) is at
least partially located in the second portion (144) of the cavity (140).

5. The sharpening cartridge (100) as recited in any one of claims 3-4, wherein the majority
of the stone (160) is located within said first portion (142) of the cavity (140) in the

retracted position.

6. The sharpening cartridge as recited in any one of claims 1-5, wherein the body (110) has

a first connector (120) for mating engagement with a second connector (122) on a power
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tool, wherein said first connector (120) and second connector (122) align the sharpening
cartridge (100) with a cutting surface.
The sharpening cartridge (100) as recited in claim 6, wherein said first connector (120) is

substantially parallelogram shaped.

The sharpening cartridge (100) as recited in any one of claims 6-7, wherein an end of the

first connector (120) has a curvilinear shape.

The sharpening cartridge (100) as recited in any one of claims 6-8, wherein said body

(110) 1s substantially cylindrical in shape.

The sharpening cartridge (100) as recited in claim 9, wherein a portion (190) of said body
(110) adjacent to the first connector (120) is substantially flat.

The sharpening cartridge (100) as recited in any one of claims 1-10, wherein said fastener

(130) comprises a through hole (132).

The sharpening cartridge (100) as recited in any one of claims 1-11, wherein said body
(110) has a first exterior dimension (200) and a second exterior dimension (210), wherein
said first exterior dimension (200) is on one side of the partition wall (150) and said

second exterior dimension (200) is on the other side of the partition wall (150).

The sharpening cartridge (100) as recited in any one of claims 1-12, wherein said bias
member (180) is coupled to the body (110) at a first end and coupled to the rod (170) at a

second end.

The sharpening cartridge (100) as recited in claim 13, further comprising a ring shaped
connector (220) and a spring clip (230), wherein said spring clip (230) and ring shaped
connector (220) couple the bias member (180) to the rod (170).
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15.  The sharpening cartridge (100) as recited in any one of claims 1-14, wherein said bias

member (180) is a coil spring.

16.  The sharpening cartridge (100) as recited in any one of claim 1-15, further comprising a
rod support structure (240) affixed to said partition wall (150), wherein said rod support
structure (240) and partition wall (150) have a passage for reciprocation of said rod (170).

17.  The sharpening cartridge (100) as recited in one of claims 1-16, wherein said rod (170)

moves the stone (160) from a retracted position to an extended position,

18.  The sharpening cartridge (100) as recited in one of claims 1-17, wherein said sharpening

cartridge (100) is a chain sharpening cartridge and said power tool is a chain saw (500).

19.  The sharpening cartridge (100) as recited in one of claims 1-18, wherein a distal end of

the rod (170) extends beyond an edge of the body (110).

20. A chain saw (500) comprising:
an engine housing (520);
a cutting chain trained about a drive sprocket; and
a sharpening cartridge (100) comprising:
a body (110) having a partition wall (150) and a fastener (130) for releasably
attaching the body (110) to the power tool;
a stone (160), wherein said stone (160) is located on a first side of said partition
wall (150);
arod (170) coupled to the stone (160) and extending from the first side of the
partition wall (150) to an opposite side of the partition wall (150; and
a bias member (180) biasing the stone (160) in a retracted position, whereby the

stone (160) is disengaged from a cutting surface.

21.  The chain saw (500) as recited in claim 20, wherein said body (110) has a cavity (140)

formed therein.
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The chain saw (500) as recited in claim 21, further comprising a first portion (142) of the
cavity (140) located on the first side of said partition wall (150) and a second portion
(144) of the cavity (140) located on the opposite side of the partition wall (150).

The chain saw (500) as recited in claim 22, wherein the bias member (180) is at least

partially located in the second portion (144) of the cavity (140).

The chain saw (500) as recited in any one of claims 22-23, wherein the majority of the
stone (160) is located within said first portion (142) of the cavity (140) in the retracted

position.

The chain saw (500) as recited in any one of claims 20-24, wherein the body (110) has a
first connector (120) for mating engagement with a second connector (122) on a power
tool, wherein said first connector (120) and second connector (122) align the sharpening

cartridge (100) with a cutting surface.

The chain saw (500) as recited in claim 25, wherein said first connector (120) is

substantially parallelogram shaped.

The chain saw (500) as recited in any one of claims 25-26, wherein an end of the first

connector (120) has a curvilinear shape.

The chain saw (500) as recited in any one of claims 25-27, wherein said body (110) is

substantially cylindrical in shape.

The chain saw (500) as recited in claim 28, wherein a portion (190) of said body (110)
adjacent to the first connector (120) is substantially flat.

The chain saw (500) as recited in any one of claims 20-29, wherein said fastener (130)

comprises a through hole (132).
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The chain saw (500) as recited in any one of claims 20-30, wherein said body (110) has a
first exterior dimension (200) and a second exterior dimension (210), wherein said first
exterior dimension (200) is on one side of the partition wall (150) and said second

exterior dimension (200) is on the other side of the partition wall (150).

The chain saw (500) as recited in any one of claims 20-31, wherein said bias member
(180) is coupled to the body (110) at a first end and coupled to the rod (170) at a second

end.

The chain saw (500) as recited in claim 32, further comprising a ring shaped connector
(220) and a spring clip (230), wherein said spring clip (230) and ring shaped connector
(220) couple the bias member (180) to the rod (170).

The chain saw (500) as recited in any one of claims 20-33, wherein said bias member

(180) is a coil spring.

The chain saw (500) as recited in any one of claim 20-34, further comprising a rod
support structure (240) affixed to said partition wall (150), wherein said rod support
structure (240) and partition wall (150) have a passage for reciprocation of said rod (170).

The chain saw (500) as recited in one of claims 20-35, wherein said rod (170) moves the

stone (160) from a retracted position to an extended position.

The chain saw (500) as recited in one of claims 20-36, wherein said sharpening cartridge

(100) is a chain sharpening cartridge and said power tool is a chain saw (500).

The chain saw (500) as recited in one of claims 20-37, wherein a distal end of the rod

(170) extends beyond an edge of the body (110).
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