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REPLACEABLE MOWER BLADE AND ASSEMBLY

FIELD OF THE INVENTION

[0001] The present invention relates to lawn and garden equipment, and more

particularly, to a replaceable blade assembly for a mower.
BACKGROUND OF THE INVENTION

[0002] Lawn mowers such as walk-behind mowers, riding mowers, garden tractors,
and the like include a cutting deck that includes at least one cutting blade configured to
cut grass and other vegetation. However, the cutting blade often contacts rocks, tree
branches, or other debris which causes the blade to dull or otherwise become 1nettective.
Typical changeable blades for rotary mowers include one-piece blades that are attached
and retained using hardware which requires tools to remove and replace the blade, pivot-
blades attached onto one-piece mounting plates which also require tools to remove and
replace the blade, and one-piece blades that are attached and retained but do not require
tools for removal and replacement. Replacement of the one-piece blades involves
replacing the entire blade even though one of the sharpened edges may not need
replacement. Also, the one-piece blades are also typically designed for finish-cut
operations, and where durability and impact strength are major concerns, damage to
spindles, motors and engine crankshafts with one piece blades might not be avoidable.
Pivot-blades are often used 1n rough-cut operations and typically do not produce high
cutting quality.

[0003] For high quality cutting operations, the cutting blades need to be stable and
solidly retained to provide the highest quality of cut and safe operation.

[0004] Therefore, a need exists for a mower blade assembly having replaceable
blades that can be easily replaced without the need for tools. A need also therefore exists
for a mower blade assembly in which the blades are replaceable and self-securing while

also being casily removable.
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BRIEF SUMMARY OF THE INVENTION

[0005] According to on¢ aspect of the present invention, a replaceable blade for
attachment to a mounting member of a lawn mower 1s provided. The replaceable blade
includes a central portion having an upper surface, a lower surface, opposing side edges,
and an end extending between the side edges. The replaceable blade also includes a tip
portion extending from the central portion opposite the end. The replaceable blade
further includes at least one attachment mechanism included on the central portion.
[0006] According to another aspect of the present invention, a replaceable blade for
attachment to a mounting member of a lawn mower 1s provided. The replaceable blade
includes a central portion having an upper surface, a lower surface, opposing side edges,
and an end extending between the side edges. The replaceable blade also includes a tip
portion extending from the central portion. A plurality of apertures are formed through
the central portion.

[0007] According to yet another aspect of the present invention, a replaceable blade
for attachment to a mounting member of a lawn mower 1s provided. The replaceable
blade includes a central portion having an upper surface, a lower surface, and a thickness
extending between the upper surface and the lower surface. The replaceable blade
includes a tip portion extending from the central portion. A first attachment mechanism
1s positioned on the central portion, and a second attachment mechanism 1s positioned on
the central portion. The first and second attachment mechanisms selectively connect the
central portion to the mounting member.

[0008] Advantages of the present invention will become more apparent to those
skilled 1n the art from the following description of the embodiments of the invention
which have been shown and described by way of illustration. As will be realized, the
invention 18 capable of other and different embodiments, and 1ts details are capable of

modification 1n various respects.
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BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0009] These and other features of the present invention, and their advantages, are
illustrated specifically in embodiments of the invention now to be described, by way of
example, with reference to the accompanying diagrammatic drawings, in which:

[0010] FIG. 1 1s a top perspective view of an embodiment of a replacement mower
blade assembly;

[0011] FIG. 2 1s a bottom perspective view of the blade assembly shown in FIG. 1;
[0012] FIG. 3 1s an exploded view of the blade assembly shown 1n FIG. 1;

[0013] FIG. 4 1s top and bottom perspective views of an exemplary embodiment of a
mounting member;

[0014] FIG. 5 1s top and bottom perspective views of an exemplary embodiment of a
locking mechanism;

[0015] FIG. 6 1s top and bottom perspective views of an exemplary embodiment of a
cutting blade;

[0016] FIG. 7 1s a top view of another exemplary embodiment of a mounting
member; and

[0017] FIG. & 1s a top view of another exemplary embodiment of a locking
mechanism.

[0018] It should be noted that all the drawings are diagrammatic and not drawn to
scale. Relative dimensions and proportions of parts of these figures have been shown
exaggerated or reduced 1n size for the sake of clarity and convenience in the drawings.
The same reference numbers are generally used to refer to corresponding or similar
features 1n the different embodiments. Accordingly, the drawing(s) and description are to

be regarded as illustrative 1n nature and not as restrictive.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0019] Referring to FIGS. 1-2, an exemplary embodiment of a replacement mower
blade assembly 10 1s shown. The blade assembly 10 includes a mounting member 12, a
pair of opposing replaceable blades 16, and a plurality of attachment mechanisms for

releasably attaching cach of the replaceable blades 16 to the mounting member 12. The
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attachment mechanisms are configured to allow each blade 16 to be attachable to any end
of the mounting member 12 while also preventing the blade 16 from being attached to the
mounting member 12 1n an upside-down manner. Improper attachment of the blade(s) 16
to the mounting member 12 causes a rotational imbalance of the blade assembly 10
which, 1n turn, causes immediate wear-and-tear on the engine and rotational components
thereof due to the shaking and vibrations caused by the rotational imbalance of the blade
assembly 10. The mounting member 12 18 operatively positioned within a cutting deck of
any type of lawn mower, including a walk-behind style lawn mower, a garden tractor, a
riding lawn mower, or the like. In an embodiment, the blade assembly 10 1s connected to
a motor or engine crankshaft (not shown) that extends downwardly through the cutting
deck. In another embodiment, the blade assembly 10 1s connected to a rotatable spindle
(not shown) located within a cutting deck. The blade assembly 10 1s removably
connected within the deck and is rotatable about a substantially vertical rotational axis
defined by the motor or engine crankshaft or the spindle to which 1t 1s attached.

[0020] In the exemplary embodiment illustrated in FIGS. 1-4, the mounting member
12 1s an elongated structural member that provides a base for receiving at least one
removably attachable replacement blade 16. The mounting member 12 includes a first
end 18, a second end 20 opposite the first end 18, an upper surface 22, an opposing lower
surface 24, a first side edge 26 extending between the opposing ends 18, 20, and an
opposing second side edge 28. The upper and lower surfaces 22, 24 form a substantially
planar central portion of the mounting member 12. In the illustrated exemplary
embodiment, the opposing side edges 26, 28 extend from the central portion 1n a curved
manner. In an embodiment, the side edges 26, 28 are curved upwardly relative to the
upper surface 22 of the mounting member 12. In the 1llustrated exemplary embodiment,
the side edges 26, 28 are curved 1n a corresponding direction such that the mounting
member 12 has a C-shaped or channel-shaped cross-section. The C-shaped cross-
sectional shape increases the beam strength of the mounting member 12. It should be
understood by one of ordinary skill in the art that the mounting member 12 may also have
any other similar cross-sectional shape that increases the beam strength. The curved side
edges 26, 28 provide additional structural stiffness or rigidity to the mounting member 12

to resist longitudinal bending and torsional rotation while minimizing losses in efficiency
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due to contact with the cut grasses. In an embodiment, the side edges 26, 28 are curved
relative to the upper surface 22 at an angle of between about 30° to 90°. In another
embodiment, the opposing side edges 26, 28 of the mounting member 12 are curved
downwardly toward the lower surface 24 of the mounting member 12. In yet another
embodiment, the central portion of the mounting member 12 1s substantially planar
between the opposing side edges 26, 28 such that the opposing side edges 26, 28 are not
curved and remain substantially coplanar with the upper and lower surtaces 22, 24.
[0021] In an embodiment, the mounting member 12 includes a central bore 30
formed through the thickness thereof, as shown in FIGS. 1-4. The central bore 30 18
sized and shaped to receive a rotatable driving member such as a motor or engine
crankshaft, a spindle, an adaptor, or any other rotatable member configured to be
positioned within the central bore to cause the blade assembly 10 to selectively rotate
about an axis substantially perpendicular to the upper surface 22. In an embodiment, the
central bore 30 has a generally elongated X-shape, as shown in FIG. 4. In another
embodiment, the central bore 30 has a six-point star shape, as shown in FIG. 7. It should
be understood by one of ordinary skill 1n the art that the central bore 30 can be formed of
any shape sufficient to receive a rotatable member that causes the blade assembly 10 to
rotate thereabout.

[0022] In the exemplary embodiment illustrated in FIGS. 1-4 and 6, the mounting
member 12 includes a first attachment mechanism 210 formed of a plurality of caps 32
extending from the mounting member 12 for providing a releasable attachment between
the replacement blades 16 and the mounting member 12. The first attachment
mechanism 210 18 positioned adjacent to both the first end 18 and the opposing second
end 20 thereof. The first attachment mechanism 210 provides a male portion of a male-
female connection. In another embodiment, the first attachment mechanism 210
operatively connected to the mounting member 12 may include the female portion of a
male-female connection. Each first attachment mechanism 210 on the mounting member
12 1s configured to cooperate with a corresponding attachment mechanism operatively
connected to each blade 16. It should be understood by one of ordinary skill in the art

that the first attachment mechanism 210 can be formed of any mechanical connection that



CA 02901276 2015-08-13

WO 2014/127212 PCT/US2014/016436

allows for a tool-less quick-release and quick-attachment of a blade 16 to a distal end 18,
20 of the mounting member 12.

[0023] In an embodiment, the first attachment mechanism 210 1s located adjacent to
both the first end 18 and the second end 20 of the mounting member 12, wherein each
first attachment mechanism 210 includes at Ieast one cap 32 that extends perpendicularly
away from the lower surface 24 of the mounting member 12. The 1llustrated exemplary
embodiment of the first attachment mechanism 210 includes three caps 32 extending
from the lower surface 24 of the mounting member 12, as shown 1n FIG. 4. It should be
understood by one of ordinary skill in the art that although the 1llustrated embodiment
includes three (3) caps 32, the first attachment mechanism 210 can include any number of
caps extending from the lower surface 24 of the mounting member 12. The caps 32
protrude from the mounting member 12, and each cap 32 includes a base 34 that extends
substantially lincarly away from the lower surface 24 and a flange 36 that extends
substantially perpendicular and radially from the base 34. The flange 36 1s spaced apart
relative to the lower surface 24, thereby providing a shoulder bolt having a gap between
the base 34 and the outer radial edge of the flange 36 to create a shoulder between the
flange 36 and the lower surface 24 of the mounting member 12.

[0024] In an embodiment, the base 34 1s a cylindrical member having a circular
cross-sectional shape extending from the lower surface 24 of the mounting member 12.
In another embodiment, the cross-sectional shape of the base 34 can be oval, triangular,
square, or the base 34 may include a plurality of vertically-oriented splines, a keying
protrusion, half of a yin/yang, or any symmetrical or non-symmetrical shape. In an
embodiment, the flange 36 1s a round, substantially flat plate mounted atop the end of the
base 34. In another embodiment, the planar shape of the flange 36 can also be square,
tear-dropped, half of a yin/yang, M-shaped, oval, square, triangular, or any symmetrical
or non-symmetrical shape. It should be understood by one of ordinary skill in the art that
the base 34 and flange 36 can be any shape sufficient to allow the blades 16 to be
releasably attachable to the mounting member 12 by way of the caps 32. It should also
be understood by one of ordinary skill in the art that the caps 32 can be formed of
separate parts such as the bases 34 and flanges 36 formed separately and then fixedly
attached to cach other or they could be integrally formed together in which the bases 34
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and the flanges 36 are formed as a single member. In an embodiment, the base 34 and
flange 36 of cach cap 32 has the same size and shape. In another embodiment, at least
one¢ cap 32 1s sized differently than the other caps 32. For example, one cap 32 may
include a larger base 34, a larger flange 36, or a combination of both relative to the other
caps 32. Alternatively, one cap 32 may have a square base 34, a square flange 36, or a
combination of both while all other caps 32 have a circular base and circular flange 36.
In still another alternative example, one cap 32 may have a circular base 34 and a square
flange 36 while all other caps 32 have a circular base and circular flange 36. Providing a
first attachment mechanism 210 with one cap 32 different than the others can assist in
ensuring that the blade 16 cannot be attached to the mounting member 12 1n an upside-
down manner.

[0025] In the exemplary embodiment illustrated 1n FIG. 4, all of the caps 32 of the
first attachment mechanism 210 positioned adjacent to each opposing distal end 18, 20
extend from the lower surface 24 of the mounting member 12. In another embodiment,
all of the caps 32 for the first attachment mechanism 210 for connecting the blades 16 to
a respective end of the mounting member 12 extend from a surface of the blade 16 and
the caps 32 are received by the mounting member 12. In yet another embodiment, at
Icast one of the caps 32 from a first attachment mechanism 210 extends from the lower
surface 24 of the mounting member 12 and at least another cap 32 extends from the
corresponding blade 16, wherein each of the caps 32 1s configured to assist in attaching
the blade 16 to the mounting member 12.

[0026] The function of the caps 32 of the first attachment mechanism 210 1s to allow
the replacement blades 16 to be selectively and releasably connectable to the mounting
member 12, as will be explained below. In the 1llustrated exemplary embodiment, the
caps 32 of cach of the first attachment mechanism 210 positioned adjacent to the first and
second ends 18, 20 of the mounting member form two opposing patterns of caps 32,
wherein each pattern includes three (3) caps 32. Each first attachment mechanism 210
should include at least one cap 32, wherein the cap(s) form a pattern. It should be
understood by one of ordinary skill in the art that the first attachment mechanism 210
may 1nclude any number of caps 32 for operatively connecting a replacement blade 16 to

the mounting member 12, but a pattern having at least three caps 32 1s preferable to more
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evenly distribute the stresses transferred to the mounting member 12 by the replacement
blades 16 while utilizing the fewest number of caps 32. In the 1llustrated embodiment,
cach first attachment mechanism 210 includes a pattern of three caps 32, and the pattern
of caps 32 can be arranged such that the linear alignment between any two of the caps 32
1s not parallel to the longitudinal or transverse axes of the replacement blade 16 or the
mounting member 12 to which they are attached. In another embodiment, at least two of
the caps 32 of a first attachment mechanism 210 are aligned such that the linear
alignment of the caps 32 1s parallel or perpendicular to the longitudinal axis of the
mounting member 12. In an embodiment, the pattern of the caps 32 of each first
attachment mechanism 210 1s 1identical such that a replacement blade 16 having a pattern
of connecting mechanism that cooperates with the caps 32 can be attached to either end
of the mounting member 12. In another embodiment, the pattern of the caps 32 of the
opposing first attachment mechanisms 210 1s different such that the replacement blades
16 are configured to be attachable to only one of the ends of the mounting member 12
without being attachable to any other end of the mounting member. In an embodiment,
the pattern of caps 32 forming the first attachment mechanism 210 1s asymmetrical about
the longitudinal axis of the blade 16, as shown 1n FIG. 4. In another embodiment, the
pattern of caps 32 forming the first attachment mechanism 210 1s symmetrical about the
longitudinal axis of the blade 16.

[0027] The caps 32 can also be arranged 1n a pattern that ensures proper replacement
blade orientation and alignment when installed, wherein the pattern allows the blade 16 to
be attached such that the tip portion of the blade 16 1s properly oriented during rotation.
In an embodiment, the caps 32 are welded to the mounting member 12 or blade 16. In
another embodiment, the caps 32 are riveted to the mounting member 12 or blade. It
should be understood by one of ordinary skill in the art that the caps 32 can be attached to
the mounting member 12 or the blade 16 1n any manner so as to provide a fixed rigid
connection therebetween. Although the first attachment mechanism 210 1s described
above as including a plurality of caps 32 for providing a male-female connection, it
should be understood by one of ordinary skill in the art that the first attachment

mechanism 210 can include any form of male or female connector that 1s recervable by a
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corresponding female or male connector of an attachment mechanism for connecting a
blade 16 to the mounting member 12.

[0028] In an embodiment, a second attachment mechanism 212 for releasably
connecting the blades 16 to the mounting member 12 1s formed as an indexing member
14, as shown 1n FIGS. 1, 3, and 5. The indexing member 14 of the second attachment
mechanism 212 cooperates with a corresponding attachment mechanism included on both
the mounting member 12 and each blade 16 for receiving the indexing member 14, as
will be explained below. The attachment mechanism on the mounting member 12
configured to receive the indexing member 14 1s a third attachment mechanism 214
positioned adjacent to both the first and second distal ends 18, 20 thercof. Each third
attachment mechanism 214 included on the mounting member 12 1s formed of an
indexing aperture 38 formed through the thickness of the mounting member 12, as shown
in FIG. 4, thereby providing the mounting member 12 with a plurality of third attachment
mechanisms 214. The indexing aperture 38 of cach blade 16 1s configured to receive the
indexing member 14 when the respective blade 16 is properly aligned and attached to the
mounting member 12. In the 1llustrated exemplary embodiment shown 1n FIG. 4, the
indexing apertures 38 have a substantially circular shape, but it should be understood by
on¢ of ordinary skill in the art that the indexing apertures 38 can be formed as any shape
that corresponds to the pins 44 of the indexing member 14.

[0029] As explamed above and shown 1n FIGS. 1-3 and 35, the second attachment
mechanism 212 1s formed as an indexing member 14. Cooperating and corresponding
indexing apertures 38, 60 arc formed 1nto the mounting member 12 and replacement
blades 16 for receiving the indexing member 14 when each blade 16 1s positively
positioned with respect to the mounting member 12. In an embodiment, the indexing
member 14 1s fixedly attached to the mounting member 12. In another embodiment, the
mounting member 12 18 positioned adjacent to the upper surface 22 of the mounting
member 12 and 1s secured 1n a sandwiching manner between the mounting member 12
and the motor or engine crankshaft, the spindle, or an adaptor attached to the crankshaft
or spindle. The indexing member 14 1s an elongated member having a rectangular base
40, a pair of arms 42 extending from opposing ends of the base 40, and a pin 44 or tab

extending from the end of cach arm 42 opposite the base 40. It should be understood by
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on¢ of ordinary skill 1n the art that the indexing member 14 may be formed of any shape.
The pins 44 are biased toward engagement with both the mounting member 12 and the
blades 16 due to the cantilever configuration of the pins 44 beimng positioned at the distal
end of the arms 42 with the base 40 being substantially stationary or otherwise
operatively secured to the mounting member 12. Each pin 44 1s movable or actuatable
for sclectively releasing or engaging a replacement blade 16 and the mounting member
12, as will be explamed below. In an embodiment, the arms 42 are aligned with the base
40, and each arm 42 has a width that 1s smaller than the width of the base 40. Although
the arms 42 are 1llustrated as having a smaller width than the base 40 1n the exemplary
embodiment, 1t should be understood by one of ordinary skill in the art that the base 40
can also include the arms 42 such that the pins 44 extend from the base 40 which has a
substantially consistent width along the length thercof. The arms 42 and the clongated
base 40 are configured to act as cantilever springs when the indexing member 14 1s
secured about the central aperture 46. The pins 44 extend away from the plane of the
base 40 and arms 42, wherein the pins 44 are configured to extend through the indexing
aperture 38 (FIG. 4) of the mounting member 12. Each pin 44 1s configured to be
selectively engaged with a replacement blade 16.

[0030] FIG. 6 1llustrates an exemplary embodiment of a replaceable replacement
blade 16 that 1s configured to be selectively attachable to either the first end 18 or the
second end 20 of the mounting member 12. The replacement blade 16 includes a central
portion 48 and a tip portion 50 integrally formed with and extending from the central
portion 48. The central portion 48 1s configured to be operatively connected to the
mounting member 12 while the tip portion 50 extends beyond the corresponding distal
end 18, 20 of the mounting member 12 for cutting grass and vegetation. The central
portion 48 includes an upper surface 52, a lower surface 54, opposing side edges 56, and
at least one attachment mechanism. In the illustrated exemplary embodiment, the central
portion 48 of the blade includes a fourth attachment mechanism 216 and a fifth
attachment mechanism 218. The upper and lower surfaces 52, 54 form a substantially
flat body, and the opposing sides edges 56 extend from the body 1n a curved or formed
angular sections. In an embodiment, the side edges 56 of the replacement blade 16 have

a similar curvature as the first and second side edges 26, 28 of the mounting member 12

10
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such that when the replacement blade 16 1s attached to the mounting member 12, the
curved edges of both the mounting member 12 and the blade 16 form a nesting
arrangement. The matching channel shapes of the central portion 48 of the replacement
blade 16 and the mounting member 12 reduce the shear loading of the caps 32 during
conditions such as blade impact, whereby a majority of impact energy between the
replacement blade 16 and the object being impacted 1s diverted from shear to tension.
The central portion 48 1ncludes a first end 58 extending between the opposing side edges
56. In an embodiment, the first and second side edges 56, 58 are substantially aligned
with the upper and lower surfaces 54, 56 in a co-planar manner, thereby forming a flat
central portion 48. In the 1llustrated embodiment, the first end 58 includes a notch 69
formed therein, wherein the notch 69 1s configured to provide clearance between the
central portion 48 of the replacement blade 16 and an adapter (not shown) which 1s used
to attach the replacement blade 16 to an engine crankshatft.

[0031] As shown 1n FIG. 6, an exemplary embodiment of the central portion 48 of the
replacement blade 16 includes the fourth attachment mechanism 216 which 1s an
indeximg aperture 60 formed into the replacement blade 16 for receiving the indexing
member 14. The indexing aperture 60 of the replacement blade 16 1s configured to be
alignable with the indexing aperture 38 of the mounting member 12 when the
replacement blade 16 1s properly seated against and attached to the mounting member 12.
The indexing aperture 60 can be formed as any shape, but the shape of the indexing
aperture 60 should be shaped to correspond to the shape of the indexing aperture 38 of
the mounting member 12 and the shape of the pin 44 of the indexing member 14.

[0032] The indexing aperture 60, forming the fourth attachment mechanism 216 1n
the 1llustrated exemplary embodiment, 1s surrounded by the fifth attachment mechanism
218 which 1s formed as a plurality of locking apertures 62, wherein each of the locking
apertures 62 1s configured to receive a corresponding cap 32 extending from the
mounting member 12 for selectively attaching the blade 16 to the mounting member 12.
In the embodiment 1llustrated 1in FIG. 6, the locking apertures 62 are formed as keyhole
apertures which include a receiving portion 64 and a channel portion 66. The receiving
portion 64 1s a rounded hole formed through the thickness of the central portion 48 of the
replacement blade 16. The receiving portion 64 1s sized to allow the flange 36 of the cap

11
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32 to pass through. The channel portion 66 1s an elongated channel extending from the
recerving portion 64. The channel portion 66 1s sized to be substantially the same (or
slightly larger) than the outer diameter of the base 34 of the cap 32 such that the base 34
1s capable of sliding along the channel portion 66. The end of the channel portion 66
opposite the recerving portion 64 1s configured to be a stop to prevent the replacement
blade 16 from sliding past the end of the mounting member 12. It should be understood
by one¢ of ordinary skill 1n the art that although the locking apertures 62 are described
above as keyhole apertures, the locking apertures 62 can also be formed as any shape
sufficient to receive the corresponding caps 32 of the mounting member for positively
securing cach replacement blade 16 an end of the mounting member 12. Also, the fifth
attachment mechanism 218 1s described as locking apertures 62, or a female portion of a
male-female connection, but 1t should be understood by one of ordinary skill in the art
that the fifth attachment mechanism 218 may also be the male portion of a male-female
connection or any other portion of a mechanical connection that allows the replacement
blades 16 to be casily attachable and removable from the mounting member 12 without
the use of tools.

[0033] The tip portion 50 of the replacement blade 16 extends from the central
portion 48 opposite the first end 58, as shown in FIGS. 1-3 and 6. The tip portion 50 of
the replacement blade 16 can be shaped and configured for different operational
purposes, such as grass cutting, material collection, mulching, “rough cut”, blowing, or
the like. For example, for grass cutting operations, the tip portion 50 of the replacement
blade 16 includes a sharpened edge configured to cut grass. High-quality grass cutting
operations, such as “finish cutting” the replacement blades 16 need to be stable and
solidly retained to provide the highest quality of cut and safe operation. “Rough cut”
grass cutting operations may have a sharpened edge for cutting grass and other
vegetation, but the replacement blade 16 may include a pivot portion that pivots during
the cutting operation which produces a reduced quality of cut relative to a finish cut
blade. The “rough cut” blade may also include a filament attachment means. For grass
cutting operations, the edge of the replacement blade 16 opposite the sharpened cutting
cdge may form a sail or raised portion that produces increased air pressure above the

replacement blade 16 and reduced air pressure below so as to create lift for the grass and
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clippings. For a blower operation, the tip portion 50 can be shaped like an impeller such
that the air movement 1nto and out of the cutting deck i enhanced. This blower
operation can be useful 1n clearing walkways, driveways, or the like. In other
embodiments, the tip portion 50 can be formed to perform any of these or other
operations, or any combination thereof.

[0034] In the 1llustrated embodiment, the tip portion 50 of the replacement blade 16 1s
configured as a mulching blade for not only cutting grass and vegetation but also to
circulate the cut grass and vegetation for additional contact and cutting to reduce the size
of the particles for ease of assimilation into the grass. As shown 1n FIG. 6, the tip portion
50 extends from the central portion 48 and includes a leading edge 68, a trailing edge 70,
and a distal end 72 extending between the leading and trailing edges 68, 70 and located at
the end of the tip portion 50 opposite the central portion 48. The leading edge 68 1S
sharpened for cutting grass and other vegetation. In an embodiment, the leading edge 68
1s substantially linecar between the central portion 48 and the distal end 72. In the
illustrated embodiment, the leading edge 68 extends between the central portion 48 and
the distal end 72 in a nonlinear manner, wherein the leading edge 68 includes a transition
such that the portion of the leading edge 68 adjacent to the central portion 48 1s
substantially coplanar therewith and the portion of the leading edge 68 adjacent to the
distal end 72 1s vertically lower than the central portion 48. In an embodiment, the
leading edge 68 1s sharpened the entire distance between the central portion 48 and the
distal end 72 of the replacement blade 16. In another embodiment, the leading edge 68 of
the replacement blade 16 1s sharpened only a portion of the distance between the central
portion 48 and the distal end 72. In an embodiment, the trailing edge 70 extending
between the central portion 48 and the distal end 72 1s substantially linear. In the
illustrated embodiment, the portion of the trailing edge 70 adjacent to the distal end 72 1s
curved or formed angularly upwardly, thereby forming a sail or the like. This sail 1s
configured to create lift, or a pressure differential between the area above the tip portion
50 and below the tip portion 50. The lift generated by the sail causes the cut grass and
vegetation to be lifted and recirculated such that the sharpened leading edge 68 can cut

the vegetation multiple times and reduce the particle size thercof. In another embodiment,
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the sail can be designed primarily to lift and eject the cut grass for discharge and
collection purposes.

[0035] In an embodiment, the replacement blades 16 are formed of the same material
as the mounting member 12 to which they are attached. In another embodiment, the
replacement blades 16 are formed of a different material than the mounting member 12,
wherein the material used for the replacement blades 16 can be chosen to optimize wear
resistance properties as well as provide a high hardness for durability. In yet another
embodiment, the mounting member 12 may be formed of a different material than the
replacement blades 16, wheremn the material used for the mounting member 12 can be
chosen to optimize the energy absorption properties of the mounting member 12 to
increase durability and reduce the stresses and wear-and-tear on the replacement blades
16.

[0036] Initial assembly of the blade assembly 10 includes positioning the indexing
member 14 immediately adjacent to the upper surface 22 of the mounting member 12
such that the central aperture 46 of the indexing member 14 and the central bore 30 of the
mounting member 12 are substantially aligned. Then, each pin 44 of the indexing
member 14 extends through a corresponding indexing aperture 38 1 the mounting
member 12. Once the pins 44 extend through the indexing apertures 38 and the central
bore 30 receives the rotary drive mechanism, the mounting member 12 1s positively
secured to the rotatable engine or motor crankshaft or spindle (not shown) such that the
curved first and second side edges 26, 28 are directed upwardly away from the ground.
Securing the mounting member 12 to the motor or engine crankshaft or spindle also
secures the indexing member 14 therebetween, thereby preventing movement or rotation
of the indexing member 14 relative to the mounting member 12. A replacement blade 16
1s then attached to mounting member 12 by aligning the receiving portion 64 of the
locking apertures 62 of the replacement blade 16 with the flanges 36 of the caps 32 of the
mounting member 12. The replacement blade 16 1s then pushed against the mounting
member 12 and pulled radially outward until the bases 34 of the caps 32 contact the ends
of the channel portions 66 of the locking apertures 62. Once the caps 32 contact the ends
of the locking apertures 62, the pins 44 of the indexing member 14 are biased by the

spring configuration of the indexing member 14 1nto engagement with the indexing
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apertures 60 of the replacement blade 16 such that the pins 44 extend through both the
mounting member 12 as well as the indexing apertures 60 of the replacement blade 16.
The same method 18 used to attach a second replacement blade 16 to the opposing end of
the mounting member 12.

[0037] In operation, as the blade assembly 10 rotates about the spindle, motor, or
engine crankshaft to which 1t 1s attached, the centrifugal force on the replacement blades
16 ensures a positive attachment between the replacement blades 16 and the mounting
member 12 by forcing the caps 32 of the mounting member into contact with the end of
cach recerving portion 64 of the locking aperture 62 of the replacement blade 16. The
replacement blades 16 and the blade assembly 10 can be configured for clockwise or
counterclockwise rotation about the spindle, motor, or engine cranksharft.

[0038] For toolless removal and replacement of one or both of the replacement blades
16 from the mounting member 12, the pin 44 positioned within the indexing aperture 60
of the replacement blade 16 being removed 1s pressed such that the pin 44 disengages
from the replacement blade 16. Once the pin 44 has been pushed out of the indexing
apertures 60 of the replacement blade 16, the replacement blade 16 1s pushed toward the
central bore 30 of the mounting member 12 1n a sliding motion such that the bases 34 of
the caps 32 slide into the receiving portions 64 of the locking apertures 62. The
replacement blade 16 1s then pulled downwardly away from the mounting member 12 as
the flanges 36 pass through the receiving portions 64, thereby completely disengaging the
replacement blade 16 from the mounting member 12. Replacement of the replacement
blade 16 includes repeating the step described above for attaching the replacement blade
16 to the mounting member 12.

[0039] In another embodiment of the blade assembly 10, the replacement blade 16
includes the caps 32 extending therefrom while the mounting member includes the
corresponding keyhole apertures.

[0040] Another exemplary embodiment of the mounting member 112 of the blade
assembly 10 1s shown 1 FIG. 7. The mounting member 112 includes a central bore 30
formed through the thickness thercof. The mounting member 112 further includes a first
end 118, a second end 120, and a third end 121 extending radially outward relative to the
central bore 30. In an embodiment, cach of the ends 118, 120, 121 extend radially
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outward and oriented at about 120° relative to each other such that they are equally
spaced from each other. In another embodiment, the angular orientation can be unequally
spaced for noise abatement or other purposes. The three-end mounting member 112
allows for a replacement blade 16 to be attached to cach of the ends 118, 120, 121,
thereby providing a blade assembly 10 having three replacement blades 16. It should be
understood by one of ordinary skill in the art that the pattern of caps 32 extending from
the mounting member adjacent to each end should be the same for each end such that a
single replacement blade 16 design can be used for all different variations of the
mounting member.

[0041] As shown 1n FIG. §, another exemplary embodiment of the indexing member
114 1s shown. The mndexing member 114 includes a base 140 and three arms 142
extending from the base 140. The arms 142 are oriented at about 120° relative to each
other. A pin 144 1s located at the end of cach arm 142 opposite the base 140. The
indexing member 114 1s configured to be positioned immediately adjacent to the
mounting member 112 such that each of the pins 144 engages a corresponding indexing
aperture of the mounting member 112. It should be understood by one of ordinary skill
in the art that although the 1llustrated embodiments of the mounting member 12, 112 and
indexing member 14, 114 have a 2- or 3-end shape, any number of a plurality of ends and
arms can ¢xtend from the central bore 30 provided that the blade assembly 10 remains
balanced about the central bore 30 as 1t rotates.

[0042] In an embodiment, the mounting member 12, the indexing member 14, and
the replacement blades 16 are all formed of the same material. In another embodiment,
the replacement blade 16 can be formed of a different material than the mounting
member 12, thereby providing desirable properties to the replacement blade 16 which can
increase the quality of cut of the sharpened edge while the material of the mounting
member 12 can provide the strength and rigidity to allow for longer life of the
replacement blades 16.

[0043] The blade assembly 10, as shown and described above, allows for replacement
blades 16 to be casily attached or detached without the use of tools. Instead, the pins are
actuatable, or pushable, which allows a replacement blade to be detachable from the

mounting member. The pins also ensure proper engagement between the cutting blades
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and the mounting member by way of an indexing or positive locating attachment due to
the biasing of the pins into engagement with the indexing apertures formed through both
the mounting member and the blades.

[0044] In each of the exemplary embodiments of the blade assembly 10, the
replaceable replacement blades 16 are attachable to an end of the mounting member 12.
The blade assembly 10 includes at least one attachment mechanism configured to
cooperate with corresponding attachment mechanism(s) to positively position and retain
cach replacement blade 16 to the mounting member 12 until an operator selectively
removes or otherwise disengages one or more of the replacement blades 16 from the
mounting member 12. For example, in the embodiment 1n which the first attachment
mechanism 210 18 a plurality of caps 32 extending from either the mounting member 12
or a blade 16, and the first attachment mechanism 210 corresponds with the fifth
attachment mechanism 218 that includes a plurality of locking apertures 62 formed into
the other of the mounting member 12 or replacement blade 16. This connecting
mechanism allows each of the replacement blades 16 to be secured to the mounting
member 12. Another connecting mechanism includes the second attachment mechanism
212 which 1s formed as the indexing member 14 that has a pin 44 positioned at a distal
end of each arm 42, wherein each pin 44 1s received within a corresponding third
attachment mechanism 214 formed as an indexing aperture 38 through the mounting
member and a corresponding fourth attachment mechanism 216 formed as an indexing
aperture 60 through cach replacement blade 16. As such, when the replacement blade(s)
16 1s properly aligned with an end of the mounting member 12, the pin 44 1s biased into
both indexing apertures 38, 60 to positively locate the replacement blade 16 relative to
the corresponding end of the mounting member 12. It should be understood by one of
ordinary skill in the art that other attachment mechanisms can be used to positively secure
and position the replacement blades 16 relative to the mounting member 12.

[0045] While preferred embodiments of the present invention have been described, it
should be understood that the present invention 1s not so limited and modifications may
be made without departing from the present invention. The scope of the present

invention 18 defined by the appended claims, and all devices, processes, and methods that

17



CA 02901276 2015-08-13

WO 2014/127212 PCT/US2014/016436

come within the meaning of the claims, either literally or by equivalence, are intended to

be embraced therein.
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WHAT IS CLAIMED I8S:

1. A replaceable blade for attachment to a mounting member of a lawn mower, said
blade comprising:

a central portion having an upper surface, a lower surface, opposing side

cdges, and an end extending between said side edges;
a tip portion extending from said central portion opposite said end; and
at least one attachment mechanism, wherein each of said at least one
attachment mechanism 1s located on said central portion.

2. The replaceable blade of Claim 1, wherein one of said at least one attachment
mechanism 18 a plurality of locking apertures formed through said central portion.
3. The replaceable blade of Claim 1 or Claim 2, wherein each of said plurality of
locking apertures 1s formed as keyhole aperture.
4. The replaceable blade of any of Claims 1-3, wheremn said plurality of locking
apertures includes three locking apertures forming a pattern, and wherein a line extending
between of any two of said three locking apertures 18 not parallel to a longitudinal axis or
a lateral axis of said central portion.
5. The replaceable blade of any of Claims 1-4, wherein another of said at least one
attachment mechanism 1s an indexing aperture formed through said central portion, and
wherem said indexing aperture 18 surrounded by said plurality of locking apertures.
0. The replaceable blade of any of Claims 1-5, wherein one of said at least one
attachment mechanism 1s an indexing aperture formed through said central portion.
7. The replaceable blade of any of Claims 1-6, wherein one of said at Ieast one
attachment mechanism 1s a plurality of caps extending from said upper surface of said

central portion.

8. The replacement blade of any of Claims 1-7, wherein said opposing side edges are
curved.
9. The replacement blade of Claim 8, wherein said opposing side edges are curved

upwardly relative to said upper surface.
10. A replaceable blade for attachment to a mounting member of a lawn mower, said

blade comprising:
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a central portion having an upper surface, a lower surface, and opposing
side edges;

a tip portion extending from said central portion; and

a plurality of apertures formed through said central portion.
11.  The replaceable blade of Claim 10, wherein at least two of said plurality of
apertures formed through said central portion are formed as keyhole apertures.
12.  The replaceable blade of Claim 10 or Claim 11, wherein one of said plurality of
apertures 18 an indexing aperture.
13.  The replaceable blade of any of Claims 10-12, wherein said plurality of apertures
comprise a first attachment mechanism and a second attachment mechanism.
14.  The replaceable blade of Claim 13, wherein said first attachment mechanism
includes one of said plurality of apertures formed as an indexing aperture.
15.  The replaceable blade of Claim 13, wherein said second attachment mechanism

includes at least two of said plurality of apertures formed as locking apertures.

16.  The replaceable blade of Claim 15, wherein said locking apertures are formed as
keyhole apertures.
17. A replaceable blade for attachment to a mounting member of a lawn mower, said

blade comprising:
a central portion having an upper surface, a lower surface, and a thickness
extending between said upper surface and said lower surface;
a tip portion extending from said central portion;
a first attachment mechanism positioned on said central portion; and
a second attachment mechanism positioned on said central portion,
wherem said first and second attachment mechanisms selectively connect said
central portion to said mounting member.
18.  The replaceable blade of Claim 17, wherein said first attachment mechanism
includes a portion of a male-female connection.
19.  The replaceable blade of Claim 17 or Claim 18, wherein said first attachment
mechanism 18 formed at least one locking aperture formed through said thickness of said

central portion.
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20.  The replaceable blade of any of Claims 17-19, wherein said at least one locking
aperture 1S a plurality of locking apertures, and each of said plurality of locking apertures
1s formed as a keyhole aperture.

21.  The replacement blade of any of Claims 17-20, wherein said at least one locking
aperture 18 a plurality of locking apertures forming a pattern on said central portion, and
wherei alignment of any two of said plurality of locking apertures 18 non-parallel
relative to a longitudinal axis and a lateral axis of said central portion.

22.  Thereplaceable blade of any of Claims 17-21, wherein said second attachment
mechanism 1s formed as an indexing aperture formed through said thickness of said

central portion.
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