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ABSTRACT
A chain saw includes an engine, a chassis, and a clutch cover. A guide

bar 1s adjustable relative to the chassis and the clutch cover, but stationary
while in a secured position. An adjustment arrangement moves the guide bar to
tension a chain, and includes a member operatively connected to the bar,
Intermeshed drive components to move the bar, and a manually engaged
member that Is operated without use of any tool. A guide bar securing
arrangement has a knob rotatable between a tightened and loosened positions.
In the loosened position, the guide bar may be adjusted. A knob handle of the
securing arrangement is pivotable between a stowed position and an operation
position. A lock arrangement, associated with the knob and knob handle,

Includes portions that cooperate to prevent the knob from rotating when the

knob handle is in the stowed position.



10

19

20

CA 02521503 2005-09-28

CHAIN SAW WITH TOOL-LESS CHAIN TENSIONER
AND GUIDE BAR LOCK

FIELD OF THE INVENTION
[0001] - The invention relates to an arrangement that facilitates

periodic tensioning of an endliess cutting chain on a guide bar of a chain saw.

BACKGROUND OF THE INVENTION

[0002] A cutting chain of a chain saw may become loose on a guide
bar after some amount of use because of factors such as wear that results In
elongation (i.e., stretch) of chain. Several saw constructions and associated
methods exist to move the guide bar longitudinally away from a body and
drive sprocket of the chain saw to take slack out of the cutting chain and
ensure that links of the cutting chain remain snugly seated in a peripheral
channe! in the guide bar.

[0003] A number of the constructions and associated methods
require an operator to loosen a retaining assembly using one or more
separate tools, to grasp and move the guide bar longitudinally from the
chassis to increase cutting chain tension, and then to re-tighten the retaining

assembly to retain the guide bar. In other constructions and associated

methods, a tool-engaged screw is integrated into the chain saw to move the

guide bar. For some of these other constructions, a retaining assembly is
loosened and tightened accordingly. Further, the loosening and tightening
may be accomplished via one or more separate tools. Another type of chain

saw does not require the use of separate tools for loosening the retaining
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assembly, moving the guide bar, and tightening the§assembly. However,
confinuing improvement 1s always desirable.

[0004]  Also it is to be appreciated that an inherent aspect of many
types of chain tightening arrangements I1s the movement of the guide bar.
Thus, the guide bar must be movable during an adjustment procedure.
However, once adjustment is accomplished, the guide bar Is 1o be held
against movement. Here also, it would be beneficial to permit loosening anc
accomplish securing of the guide bar without the use of tools. Moreover,

maintenance of the guide bar in a secured position Is beneficial.

SUMMARY OF THE INVENTION

[0005] In accordance with one aspect, the present invention provides
a chain saw that includes an engine, an engine chassis supporting the drive
engine, and a clutch cover securable relative to the engine. The chain saw
includes a guide bar adjustable relative to the engine chassis and the élutch

cover. The guide bar is stationary relative to the clutch cover and the engine

chasslis while In a secured position. The chain saw includes a cutting chain

extending along the guide bar and operatively connected to be driven by the
engine. The chain saw Includes an adjustment arrangement for moving the
guide bar to an adjusted position and tension the chain. The adjustment
arrangement includes a member operatively connected to the guide bar, a
sequence of intermeshed drive components operable to cause movement of
the guide bar, and a manually engaged member that Is op.erated without use

of any tool to cause operation of the intermeshed drive components and move
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the guide bar. The chain saw includes a guide bar securing arrangement
including a rotatable knob operatively cooperative with the engine chass!s, the
clutch cover, and the guide bar, wherein the knob may be rotated between a
tightened position, in which the guide bar is tightened between the engine
chassis and the ciutch cover, and a loosened position, in which the guide bar
is loosened and may be adjusted, and a knob handle, having an end portion
pivotally connected to the knob. The guide bar securing arrangement further
includes a lock portion extending from the end portion. The knob handie is
pivotable between a stowed position and an operation position. The chain
saw includes a lock arrangement associated with the knob and knob handile.
The lock arrangement includes portions that cooperate to permit the knob to
be rotated when the knob handle is in the operation position and prevent the

knob from rotating when the knob handle Is in the stowed position.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] The forgoing and other features and advantages are set torth
in the following description and in the accompanying drawings, in which:
[0007] Fig. 1 is a side view of a portion of a chain saw that Incluaes
an example of a tool-less chain tensioner and guide bar lock in accordance

with the present invention;

[0008] Fig. 2 1s an enlarged side view of a portion of the chain saw
of Fig. 1 providing the tool-less chain tensioner and guide bar lock aspects;

[0009] Fig. 3 is a reverse-angle side view of the portion shown In
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~ig. 2 and specifically shows the example parts for the tool-less chain

N

tensioner:

[0010]  Fig. 4 is a view similar to Fig. 3, but additionally shows &
guide bar of the chain saw cooperating with the parts for the tool-less chain
tensioner;

(00111  Fig. 5is an exploded perspective view of the portion of the
chain saw shown in Fig. 3 and shows the exampie parts providing the tool-
less chain tensioner and guide bar lock;

[0012] Fig. 6 is a reverse-angle exploded perspective view of the
portion of the chain saw of shown In Fig. 5;

[0013] Fig. 7 1s an eniarged view of some of the parts for the tool-
less chain tensioner;

(0014} Fig. 8 is a further enlarged view of one part previously
contemplated for use in the chain tensioner and provided for comparison
purposes to a part shown in Fig. 7;

[0015]  Fig. 9 1s a further enlarged view of one part shown In

Figs. 3-5, which may be provided for improved operation of the tool-less chain

tensioner: and

[0016] Fig. 10 is a view of one part previously contemplated for use
in the chain tensioner and provided for comparison purposes to the part

shown in Fig. 9.
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DESCRIPTION OF AN EXAMPLE EM'BODIMENT
[0017] Fig. 1 illustrates a chain saw 10 that includes an example of a
tool-less chain tensioner and guide bar lock in accordance with the present
invention. The chain saw 10 has an engine chassis 12 that supports an
< engine 14 located on the chassis. As will be appreciated by the person skilled
in the art, the engine 14 turns a drive sprocket (not visible) attached to a drive
shaft (not visible) of the engine. The drive sprocket engages the links of an
endless cutting chain 16 and propels the chain around a guide bar 16.
[0018] The guide bar 18 is of an elongated plate configuration with a
10 channel or groove (not visible) around its periphery and an idler sprocket (not
shown) at its distal end into which the links of the cutting chain 16 rnide. A rear

end portion of the guide bar is located between the chassis 12 and a clutch

cover 22 (Fig. 2). Parallel pins or studs (not visible) affixed to the engine
chassis 12 lie in a common, generally horizontal plane and extend between
15 the engine chassis and the clutch cover 22. Structures at the clutch cover 22
receive the studs. For example, receiving locations 24 are shown in Figs. 3
and 4. The guide bar 18 (Fig. 4) has an elongated horizontal slot 26. In an
assembied state of the chain saw 10, the slot 26 is aligned with the receiving
locations 24. The studs extend perpendicularly through the slot 26 and into
20 the receiving locations 24, as will be appreciated by the person of skill In the
art. The studs align the guide bar 18 to the engine chassis 12 and, since the
spacing between the studs is considerably less than the length of the slot 26,
the guide bar is able to slide horizontally on the studs for the purpose of chain

tension adjustment as described below.
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[0019]  The clutch cover 22 is made of any suitable material, such as

a molded plastic or a die case metal material. It is to be appreciated that the

clutch cover 22 is associated with securing the guide bar relative to the engine
chassis 12 and movement of the guide bar 18 relative to the engine chassis to
adjust the chain tension. As such, the clutch cover 22 provides a housing Tor
components that secure/release the guide bar 18 concerning movement,
lock/unlock the movement, and adjust the cutting chain. In general, it is to be
appreciated that the clutch cover 22 is at least removably attached to the
engine chassis 12 via one or both of the studs.

(00201 In the shown example embodiment, the clutch cover 22 Is
attached to the engine chassis 12 via one of the studs (e.g., a forward stud)
being externally threaded and a knob 30 (Fig. 2), rotatably supported on the
clutch cover, operatively interacting with the stud. In particular, the knob 30

has an insert 32 (Fig. 5) that is rotatable between a tightened position and a

loosened position. in the tightened position, the clutch cover 22 i1s pressecd
toward the guide bar 18 and the engine chassis 12. Thus, the guide bar 18 is
held or secured in a fixed position between the engine chassis 12 and the
clutch cover 22. Accordingly, the knob 30 provides part of a guide bar
securing arrangement 36. With the knob 30 in the loosened position, the
guide bar 18 is permitted to move longitudinally. The movement of the guice
bar 18 is associated with an adjustment movement that tightens the cutting
chain as will be appreciated by the person skilled in the art.

0021] The knob 30 has a knob handie 38 that is pivotally mountea

on the knob via pins (not visible) that extend from the ends of the knob
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handie 38. The knob handie 38 is pivotable frOm 3 sfowed position (shown in
Figs. 1 and 2), in which the entire knob handie is in close proximity to the rest
of the knob 30, to an operational position, in which a portion of the knob
handle is located away from the knob (i.e., the handle is up, out of the plane
of Fig. 1). With the knob handle 38 in the operational position, the knob
handle can be easily grasped and the knob 30 can be caused to rotate (e.g.,
between the tightened and loosened positions) without the use of additional
tools. A small spring may be provided to bias the knob handie 33 toward the
stowed position.

(0022] As mentioned above, with the clutch cover 22 in the loosened
position, the guide bar 18 can move. A lock arrangement 40 is provided to
prevent loosening of the knob 30 when the handle 38 is In the stoweaq
position. In the shown example, a lock member 42 is associated with the
handle 38 on the knob 30. The lock member 42 has an extending lock
protrusion or tooth 44. The lock protrusion 44 extends from the handie 38
toward the clutch cover 22. The clutch cover 22 has a series of teeth 46 that
extend about a rotational axis of the knob. A plurality of engagement points
are located between the teeth 46. The lock protrusion 44 mates with one of
the engagement points when the handle 38 is in the stowed position. In such
a mated position, the teeth on the clutch cover adjacent to the particular
engagement point prevent rotational movement of the lock protrusion 44 and
thus prevent rotational movement of the knob 30. 1t is to be appreciated that
presence of the handle 38 being In the stowed position can provide a visual

indication that the handle Is thus locked via the lock arrangement 40.
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10023] It is to be appreciated that theglock a'rrangement 40 may be
modified. For example, plural lock protrusions may be provided on the lock
member, the teeth on the clutch cover may not completely encircie the axis, or
the protrusion and the teeth may be positioned such that the protrusion
extends radially outward from the knob and the teeth are located radially
outward of the knob.

[0024]  Turning now to the issue of accomplishing the movement of
the guide bar 18, when the knob 30 is unlocked and locsened thus the clutch
cover 22 and guide bar are loosened, to adjust chain tension, an adjustment
arrangement 50 is provided. In the shown example, an opening 52 is
proviged in the guide bar 18. In the shown example, the opening 52 is
adjacent to the slot 26. A bar adjust pin 54 has a portion 56 that extends into
the opening 52. Thus, the bar adjust pin 54 is operatively connected to the
guide bar 18. Another portion 58 of the adjust pin 54 is internally threaded,
and 1s mated with and an externally-threaded portion 60 of a bar adjust
screw 62. The threaded portion 60 is elongate, and the adjust pin 54 travels
along the length of the threaded portion as the adjust screw 62 is rotated.
Specitically, the adjust pin 54 is moved along the helix of the threads of

threaded portion 60 of the adjust screw 62 as the adjust screw rotates. As the

adjust pin 54 moves, the guide bar 18 is also moved.

10025] A support plate 66 Is fixed relative to the clutch cover 22 and
the adjust screw 62 extends though the plate. A gear 68 is secured to an end
of the adjust screw 62 and has an outer peripheral array of teeth. Rotation of

the gear 68 causes direction rotation of the adjust screw 62.
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[0026] A manually operated bar adjust wheel 72 has a gear
portion 74 with gear teeth that mesh with the teeth of the gear 68. As such,
rotation of the adjust wheel 72, with the gear portion 74, causes rotation of the
gear 68. A second portion 76 of the adjust wheel 72 is engaged by hand to
rotate the adjust wheel. An outer periphery of the second portion 76 of the
adjust wheel 72 that i1s manually engaged has a contour (e.g., grooves,
knurling, serration or the like) that provides for ease of transter of manual
force to rotate the adjust wheel. A support pin portion 78 of the adjust

wheel 72 extends into a mating aperiure on the support plate 66 such that the

adjust wheel and the gear 68 are held in meshing engagement such that the

rotation of the adjust wheel 72 causes the rotation of the gear and thus the
adjust pin 54. Thus, the adjustment arrangement 50 has a sequence of
intermeshed drive components operable 1o cause movement of the guide
bar 18.

[0027] A gearbox cover 80 extends over one side of the gear 68, the
adjust wheel 72, and the support plate 66. The gearbox cover 80 is secured
to the cluich cover 22 via any suitable means, such as via screws. The
gearbox cover 80 helps to maintain the components In place.

10028] It is to be appreciated that the outer periphery of the second
portion 76 of the adjust wheel 72 extends through an opening 82 in the clutch
cover 22. As such, the manualiy engagable portion 76 Is accessible from the
exterior of the chain saw 10 (i.e., there is no need for any disassembly or part

removal to manually operate the adjust wheel 72.
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[0029] In operation of the adjustment arrangement 50, which is done

with the guide bar 18 unlocked and loosened to permit movement for chain
tensioning, the adjust wheel 72 is rotated by hand and without a tool.
Rotation of the adjust wheel 72 causes rotation of the gear 68. In turn, the
gear 68 and the adjust screw 62 rotate together. As the adjust screw 62
rotates, the adjust pin 54 moves and pushes the guide bar 18 to move. Thus,
the adjustment arrangement 50 has a manually engaged member that Is
operated without use of any tool to cause operation of a sequence of
intermeshed drive components and move the guide bar 18.

[0030] Although the above-described example of the present

invention is complete, it is to be appreciated that some additional

modifications are possible to address various details. For example, it is
possible that the amount of force that can be manually transtferred to the
adjust wheel 72 may less than an amount of force that would be transterred
within an adjustment arrangement that is operated via a tool. In general, it s
to be appreciated that the use of a tool is often associated with an increased
ability to provide force.

[0031] One aspect of the adjustment arrangement 50 that may
provide some level of difficulty of operation at the level of force that Is
manually provided is the threaded interaction between the adjust screw 62
and the adjust pin 54. Specifically, the force transter is rotational to linear and
as such there may be a tendency to have difficulty, restriction or the like. As

such, one additional aspect that may be utilized in connection with the present

invention is a construction/configuration that alleviates difficulty, restriction, or

10



10

19

20

CA 02521503 2005-09-28

the like. In the shown example, the internally-fhreadéd portion 58 of the
adjust pin 54 1s elongated. Thus, in some respects the internally-threaded
portion 58 can be considered to be a barrel.

0032] As a point of reference comparison, attention i1s directed to

-1g. 8. A previously contemplated construction for an adjust pin 54'is shown.
Portions of the adjust pin 54' (Fig. 8) that are comparable to portions on the
adjust pin 54 (Fig. 7) are indicated by the same numerals, but with an added *
" (prime). It should be noted that the portion 58' (Fig. 8) for threaded
engagement with the adjust screw 62 is relatively short compared to the
corresponding portion 58 of the adjust pin 54 shown in Fig. 7. In one example

concerning the construction of the adjust pin 54 (Fig. 7), the length of the

internally-threaded portion 58 (i.e., the barrel) is larger than the diameter of
the aqjust screw 62. In one specific example concerning the construction of
the adjust pin 54, the length of the internally-threaded portion 58 (i.e., the
barrel) about or at least twice the diameter of the adjust screw 62.

[0033]  Another aspect that may merit consideration is the aspect of
assembly. It should be appreciated that there may be a some level of
difficulty associated with assembly of the chain saw 10 with the tool-less chain
tensioner and guide bar lock. Fig. 9 shows an insert 86 that is associated with
receipt of the studs at the ciutch cover 22. The insert 86 is received into the
clutch cover 22 and has apertures as the receiving locations 24 through which
the studs extend. The insert 86 provides support to bear against the guide
bar 18, as will be appreciated by the person skilled in the art. In one example,

the insert 86 1s molded into the clutch cover 22. As a point of reference

11
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comparison, attention is directed to Fig. 10. A‘previo'usly contemplated

construction for an insert 86' is shown. As can be seen the insert 86' has

apertures as the receiving locations 24. However, the insert 86' does not
have a projection, but merely has a surface that does not have any guide par
retaining structure.

[0034] It should be appreciated that as the chain saw 10 1s
assembled, the guide bar 18 is located adjacent to the clutch cover 22 with
the studs extending there through. The adjust pin 94 of the adjustment
arrangement 50 must aiso be located within the opening 52 in the guide
bar 18. Of course, the guide bar 18 and clutch cover 22 also need to be
positioned adjacent to the engine chassis 12 and associated structure. In
order to increase ease of assembly, the insert 86 Is provided with a dovetall
projection 88. In cross-section, the projection 88 has a bevel taper or dovetall
profile extending along the horizontal direction. The protection 88 Is located

between the receiving location 24 and extends into the slot 26 on the guige

- bar 18.

[0035] A largest dimension (vertical) of the projection 88 is slightly
greater than the corresponding dimension (vertical) of the siot 26 in the guide
bar 18. As such, with the guide bar 18 located adjacent to the clutch cover 22
and the projection 88 extending through the slot 26, the dovetail profile of the
projection provides a snug fit and helps to retain the guide bar.

[0036] It should be appreciated that the above-disucssed structures

and features are not limiting on the present invention. For example, concerning

the just-discussed use of a dovetail projection, it Is contemplated that

12
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modifications associated with the use of the projectich are possible. Examples
of such modification include placement of a dovetail structure at the engine
chassis rater than at the clutch cover. Thus, the guide bar would be held
relative to the engine chassis rather than the clutch cover during assempbly.

(0037] Also, other variations are possible in connection with the use of
such a guide bar retaining projection. For example, the projection can be used
with an arrangement that nas only a single stud. The projection can be |ocated
to either side of the stud and can provide additional support. The projection can
even be bifurcated such that a segment is located on each side of the stud. Itis
{o be appreciated that the present invention can be utilized with various other
features.

[0038]  The present invention can provide various advantages. For
example, the present invention can provide improved ease of movement of the
guide bar. Also, the present invention can enable an operator to make such
adjustments without additional tools, and it will aliow for a lower tightening
torgue of the tensioning mechanism with a visible, locked-in tightened position.

[0038] From the above description of the invention, those skilled in the
art will perceive improvements, changes and modifications in the invention.
Such improvements, changes and modifications are intended to be covered by

the appended claims.

13
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CLAIMS
What is claimed Is:
1. A chain saw including:

an engine;

an engine chassis supporting the drive engine;

a clutch cover securable relative to the engine;

a guide bar adjustable relative to the engine chassis and the clutch
cover, the guide bar being stationary relative to the clutch cover and the engine
chassis while In a secured position;

a cutting chain extending along the guide bar and operatively connected
to be driven by the engine;

an adjustment arrangement for moving the guide bar to an agjusted
position and tension the chain, the adjustment arrangement including a member
operatively connected to the guide bar, a sequence of intermeshed drive
components operable to cause movement of the guide bar, and a manually
engaged member that is operated without use of any tool to cause operation of

the intermeshed drive components and move the guide bar;

a guiade bar securing arrangement including a rotatable knob operatively

cooperative with the engine chassis, the clutch cover, and the guide bar,

wherein the knob may be rotated between a tightened position, in which the
guide bar is tightened between the engine chassis and the clutch cover, and a

loosened position, in which the guide bar is loosened and may be adjusted, and

a knob handle, having an end portion pivotally connected to the knob, and a

14
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lock portion extending from the end portion, wherein the knob handie is
pivotable between a stowed position and an operation position; and

a lock arrangement associated with the knob and knob handie, the lock
arrangement including portions that cooperate to permit the knob to be rotated
when the knob handle i1s in the operation position and prevent the knob from

rotating when the knob handle is in the stowed position.

2. A chain saw as set forth in claim 1, wherein the cooperating portions of
the lock arrangement include a plurality of fixed engagement points fixed
relative to the clutch cover, and an engagement portion associated with the
knob handle, wherein the engagement portion associated with the knob handle
IS engaged with a respective one of the fixed engagement points when the Knob
nandie Is Iin the locked position, and disengaged from the fixed engagement

points when the knob handle is in the unlocked position.

3. A chain saw as set forth in claim 1, wherein the engagement portion
includes a protrusion that moves with the knob handle toward and away from

the clutch cover, and the protrusion mates with one of the engagement points

when the knob handle 1s in the locked position.

4. A chain saw as set forth in claim 1, wherein the sequence of intermeshed

drive components of the adjustment arrangement inciudes an adjust wheel that
IS rotated by hand and without a tool, a gear engaged with the adjust wheel and

rotated when the adjust wheel Is rotated, a screw connected {o rotate with the
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gear, and an adjust pin engaged with the screw to move along the screw as the
screw rotates, the adjust pin is engaged with the guide bar and moves the guide

bar as the pin moves along the screw.

D. A chain saw as set forth in claim 4, wherein a portion of the adjust pin
engaged with the screw has a length extending aiong the screw that is larger

than a diameter of the screw.
0. A chain saw as set forth in claim 5, wherein the length of the portion of
the adjust pin engaged with the screw is about twice the dimension of the

diameter of the screw.

/. A chain saw as set forth in claim 1, wherein the guide bar has a slot, a

dovetail projection extends into the siot.

16
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