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CROSS-FLOW HORIZONTAL ROTARY MOWER

CROSS-REFERENCE TO RELATED APPLICATIONS
16001} The present application claims priority to United States Provisional
Patent Application Serial Number 62/665,131 filed May 1, 2018. The present
application also claims priority to United States Non-Provisional Patent Application
Serial Number 16/400,651 filed May 1, 2019. Said U.S. applications are hereby

incorporated by reference in their entirety.

FIELD OF THE INVENTION

16002} Embodiments of the inventive concepts disclosed herein are directed

generally toward lawnmowers and more particularly to lawnmower blades and blade

housings.

BACKGROUND

16003} Horizontal rotary lawnmowers generally require substantial airflow fo

carry grass clippings through the lawnmower {0 an exhaust. The high speed and profile
of blades in such a lawnmower mean that fouling from grass clippings has a substantial
negative impact on the operational efficiency and cut guality.

10004} Airfoll blades for efficiently moving grass clippings are especially
vulnerable to fouling because, in addition to the challenges of straight blades, fouling
also compromises the airfoll properties of the blades.

10005] Fouling by grass clippings may accumulate over time, so regular
cleaning can help; however regular cleaning can be dangerous due o the sharpness
of the blades and general inaccessibility. Furthermore, some cleaning processes risk
damage to the cutting edge of the blades which is detrimental to the longevity and
operational efficiency of the blades.

160067 it would be advantageous If there were a horizontal rotary lawnmower
with a blade system that prevented fouling from grass clippings sticking to the blades,

and if there were a cleaning system to safely clean grass clippings from the blades.
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SUMMARY

160071 in one aspect, embodiments of the inventive concepts disclosed herein
are directed {o a blade cartridge for a horizontal rotary mower with airfoil blades and
diverter blades that alter airflow within the blade cartridge and prevent grass clippings
from accumulating.

10008] in a further aspect, a horizontal rotary lawnmower is adapted o engage
a cleaning station with brushes or cleaning pads to remove grass clippings while the
horizontal rotary lawnmower blade assembly is operated in reverse.

100097 it is to be understood that both the foregoing general description and the
foliowing detailed description are exemplary and explanatory only and should not
restrict the scope of the claims. The accompanying drawings, which are incorporated
in and constitute a part of the specification, illustrate exemplary embodiments of the
inventive concepts disclosed herein and together with the general description, serve

to explain the principles.

BRIEF DESCRIPTION OF THE DRAWINGS

16010} The numerous advantages of the embodiments of the inventive

concepts disclosed herein may be betler understood by those skilled in the art by
reference to the accompanying figures in which:
FiG. 1 shows a perspective view of a lawnmower and cleaning station system
according to an exemplary embodiment;
FiG. 2 shows a perspective view of a cleaning station according to an
exemplary embodiment;
FIG. 3 shows a side view of a cleaning/honing mechanism according o an
axemplary embodiment;
FiG. 4 shows a perspective view of a cleaning/honing mechanism according to
an exempilary embodiment;
FIG. 5 shows a perspective view of a lawnmower with a replaceable blade
assembly according to an exemplary embodiment;
FIG. 8 shows a perspeclive view of a blade assembly according to an

exemplary embodiment;



CA 03098902 2020-10-29

WO 2019/213283 PCT/US2019/030231

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

[0011]

7 shows a side view of a blade assembly according to an exempiary
embodiment;

8A shows a rear view of a lawnmower according to an exemplary
embodiment;

8B shows a bottom view of a lawnmower according {0 an exemplary
embodiment;

8C shows a bottom view of a lawnmower according to an exemplary
gmbodiment;

8D shows a bottom view of a lawnmower according 1o an exemplary
embodiment;

8E shows a rear view of a lawnmower according to an exemplary
ambodiment;

8F shows a rear perspeciive view of a lawnmower according to an
exemplary embodiment;

9A shows a bottom view of a lawnmower according to an exemplary
ambodiment;

98 shows a rear view of a lawnmower according to an exemplary
embodiment;

10A shows a perspective view of a lawnmower housing and blade
assembly according to an exemplary embaodiment;

10B shows a partial perspective view of a lawnmower housing and blade

assembly according to an exemplary embodiment;

DETAILED DESCRIPTION

Before explaining at least one embodiment of the inventive concepts

disclosed herein in detall, it is {0 be understood that the inventive conceplis are not

imited in their application o the details of construction and the arrangement of the

componeants or steps or methodologies set forth in the following description or

Hlustrated in the drawings. In the following detailed description of embodiments of the

instant inventive concepts, numercus specific details are set forth in order to provide

a more thorough understanding of the inventive concepts. However, it will be apparent

to one of ordinary skill in the art having the benefit of the instant disclosure that the

3
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inventive concepts disclosed herein may be practiced without these specific details. In
other instances, well-known features may not be described in detall to avoid
unnecessarily complicating the instant disclosure. The inventive concepts disclosed
herein are capable of other embodiments or of being practiced or carried out in various
ways. Also, it is {0 be understood that the phraseclogy and terminology employed
herein is for the purpose of description and should not be regarded as limiting.
co12] As used herein a letter Tollowing a reference numeral is intended to
reference an embodiment of the feature or element that may be similar, but not
necessarily identical, to a previously described slement or feature bearing the same
reference numeral (g.g., 1, 1a, 1b). Such shorthand notations are used for purposes
of convenience only, and should not be construed to Iimit the inventive concepts
disclosed herein in any way unless expressly stated to the contrary.

10013} Further, uniess expressly stated to the confrary, “or’ refers to an
inclusive or and not to an exclusive or. For example, a condition A or B is satisfied by
anyone of the following: A is true (or present) and B is false (or not present), A is false
(or not present) and B is true {or present), and both A and B are true {or present).
16014} in addition, use of the “&” or "an” are employed to describe elements and
components of embodiments of the instant inventive concepts. This is done merely for
convenience and to give a general sense of the inventive concepts, and “a” and "an’
are intended to include one or at least one and the singular also includes the plural
unless it is obvicus that it is meant otherwise,

16015} Finally, as used herein any reference to “one embodiment,” or “some
ambodiments” means that a particular element, feature, structure, or characteristic
described in connection with the embodiment is included in at least one embodiment
of the inventive concepts disclosed herein. The appearances of the phrase “in some
embodiments” in various places in the specification are not necessarily all referring to
the same embodiment, and embodiments of the inventive concepts disclosed may
include one or more of the features expressly described or inherently present herein,
or any combination of sub-combination of two or more such features, along with any
other features which may not necessarily be expressiy described or inherently present

in the instant disclosure.
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[0016] Embodiments of the present disclosure may be better understood with
reference to U.S. Patent Nos. 9,491,905; 9,538,704, 9,756,781; and 8,807,22¢; all of
which are heraby incorporated by reference.

160171} Broadly, embodiments of the inventive concepts disclosed herein are
directed {0 a blade cartridge for a horizontal rotary mower with airfoil blades and
diverter blades that alter airflow within the blade cartridge and prevent grass clippings
from accumulating. A horizontal rotary lawnmower may be adapted 10 engage a
cleaning station with brushes or cleaning pads to remove grass clippings while the
horizontal rotary lawnmower blade assembly is operated in reverse.

(0018} Referring to FIG. 1, a pearspective view of a lawnmower and cleaning
station system 100 according to an exemplary embodiment is shown. The lawnmower
102 comprises a horizontal rotary lawnmower having a motor, wheels, processor, and
a system of horizontal rotary lawnmower blades in a blade assembly. In at least one
embodiment, the horizontal rotary lawnmower blades each comprise an airfoil
configured o transit grass clippings toward an exhaust portion 108.

16019] The cleaning station 104 comprises a blade cleaning component
{obscured) configured to remove adhering grass clippings from the horizontal rotary
lawnmower blades. The cleaning component may be spring biased via a biasing
glement 112 to provide positive contact with the horizontal rotary lawnmower biades.
16020} In at least one embodiment, the system 100 is configured such that the
lawnmower motor 106 operates in reverse during cleaning. By operating in reverse,
the blades are cleaning without exposing the culting edge of each blade to potentially
harmful contact with the cleaning component. Furthermore, operating in reverse may
be generally more effective because of the shape of the blades.

6021} in at least one embodiment, the lawnmower 102 may operate in reverse
automatically when docket in the cleaning station 104. Alternatively, or in addition, the
lawnmower 102 may operate in reverse via manual controls 110, The manual controls
110 may also adjust blade RPM to suit grass cutting conditions {(dry & wet). Power
consumption in such a machine is primarily a function of air flow, not cutting load.
[0o22] Referring to FIG. 2, a perspective view of a cleaning station 104
according to an exemplary embodiment is shown. The cleaning station 104 cleans and

potentially hones blades in a horizontal rotary blade assembly 200. The cleaning
5
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station 104 comprises a body 202 that defines wheel recess 204, The wheel recess
204 defines a location for a set of wheels on a corresponding lawnmower such that
when the wheels are in the when recess 204, the horizontal rotary blade assembly
200 is placed in a particular location relative to a cleaning apparatus 206, In at ieast
one embodiment, the cleaning apparatus 206 generally conforms (o the shape of the
horizortal rotary blade assembly 200, with a curved cleaning surface. Furthermore,
the cleaning apparatus 206 may be a size generally corresponding to a blade opening
int the bottom of the lawnmower housing such that, when the lawnmower is cleaning
station 104, the blades are completely covered by the lawnmower housing and the
cleaning apparatus 206. Completely covering the blades provides additional safety by
preventing incidental contact with the blades, and prevents incidental damage to the
blades.

10023} in at least one embodiment, the cleaning station 104 includes spring
biasing elements to maintain positive contact between the cleaning apparatus 206 and
the horizontal rotary blade assembly 200, even as the cleaning apparaius 206 is worn
down over time. The cleaning station 104 may also include securing elements 208 to
engage the lawnmower. The securing element 208 may hold the lawnmower in place
laterally and prevent relative movement between the lawnmower and the cleaning
stationn 104 {o prevent damage to the blades during a cleaning cycle. In at least one
embodiment, the securing elements 208 also automasatically engage specific
functionality of the lawnmower, for example, the securing elements 206 may
automatically irigger a cleaning cycle so that the lawnmower begins a short reverse
operation.

10024] Referring to FiG. 3, a side view of a cleaning/honing mechanism
according to an exemplary embodiment is shown. In a2 horizontal rotary blade
assembly 300 having a plurality of airfoil blades 302 with cutting edges crientated in a
direction of rotation, the cutling edges may need 1o be periodically cleaned and honed
to preserve cutting quality.

16025] in at least one embodiment, a honing element 304 is disposed on a
deflectable armature 306, 308. In an active orientation, the deflectable armature 306
places the honing element 304 in contact with the cutting edge of the airfoll blades

302, while in an inactive orientation, the deflectable armature 308 disengages the
&



CA 03098902 2020-10-29

WO 2019/213283 PCT/US2019/030231

honing element 304 form the airfoil blades 302, A retention element 312 may define a
maximum and / or minimum deflection for the deflectable armature 306, 308, and
retain the defiectable armature 306, 308 in the inactive orientation when not in use.
[0026] Referring to FIG. 4, a perspective view of a cleaning/honing mechanism
according to an exemplary embodiment s shown. A cleaning/honing mechanism for
honing the cutting edge 400 of an airfoil blade 402, such as in FIG. 3, includes a honing
glement 404 disposed on an armature 406. The honing element 404 is driven along
the length of the cutting edge 400 by a linear motion element 408 such as a lead screw,
bail screw, or cable driven shder component. In at least one embodiment, the linear
motion element 408 may also rotate the honing element 404 in a desired direction
while moving linearly.

00271 in at least one embodiment, the armature 406 is spring biased 410 to
maintain contact with the cutting edge 400. When inactive, the armature may be held
in an inactive orientation by a retention element 412,

10028] Cleaning/honing systems such as in FIGS. 3 and 4 may be disposed
within the housing of a horizontal rotary mower and utilize the power from the mowers
drive train fo actuate the linear motion element 408, Such a mower may have
mechanisms for retaining a blade assembly at predetermined angular iocations
corresponding to an intersection between a cutting edge 400 and the honing element
404 when in use. For example, a manual control may be required to engage the honing
element 404; such manual control may simultaneously engage a clutch that
disengages the blade assembly from the power train and locks the blade assembly in
one of a set of specific orientations.

10029] Alternatively, the cleaning/honing system may be disposed in a separate
cleaning station. Such cleaning station may include automatic elements to disengage
a blade assembly from its power train or otherwise lock the blade assembly in one of
a set of desired orientations. The cleaning station may be separately powered or utilize
battery power from the lawnmower. The cleaning station may also implement an
automatic cycle of honing a culting edge 400, then rotating the blade assembly to
another orientation in the set of desired orientations until all of the cutling edges 400

are processed. In such a system, the armature may be disposed to raise the honing
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glement 404 from a butfon surface of the cleaning station and engage the cuiling
edges through an opening in the botiom of the lawnmower.

[G030] Referring to FIG. 5, a perspective view of a lawnmower with a
replaceable blade assembly 500 according to an exemplary embodiment is shown. In
at least one embodiment, the replaceable blade assembly 500 utilizes blade assembly
adapting and locking components 502, 504 to engage the blade assembly 500 to a
drive train in the mower and retain the blade assembly 500 within the mower housing.
in at least one embodiment, manual controls 506 may disengage the blade assembly
500 for replacement.

[0031] Referring to FIG. 6, a perspeclive view of a blade assembly 800
according to an exemplary embodiment is shown. The blade assembly 600 defines
one or more drive train engaging portions 602 that allow the blade assembly 800 o
engage the lawnmower drive train and receive a rotational force from the drive train.
The drive train engaging portions 602 may be shaped corresponding (o the number of
cutting blades 604 in the blade assembly 600 such that a processor in the lawnmowaer
may identify the relative anguiar position of the blade assembly 600 such that the
lawrimower can accurately position cutting blades 604 with respect {0 a separate
cleaning station or cleaning/honing element.

10032} in at least one embodiment, a lawnmower with such a blade assambly
600 may be configured to automatically operaie the blade assembly in reverse every
time the motor is started {0 at least partially remove any clippings stuck to the cutting
blades 604.

[0033] Cutting blade thickness is generally less than 1.9 millimeters (0.075
inches); thin cutling blades 604 enhance edge life longevity. Even thinner blades, for
example 0.81 to 0.89 milimeters {(0.032 to 0.03% inches) were tested in prototypes
and yielded a sharper cutting edge than a typical slightly used rotary mower blade
aven when unsharpened.

10034} The cutting edge of the cutting blades 604 may be hardenad {o greater
than RC 80 to a depth of less than 0.889 millimeters (0.035 inches). The cutting blade
body is softer with RC lass than 58. A softer body may withstand impacts. Furthermore,
the curved airfoil cutting blade 604 provides structural rigidity and is less prone to

bending.
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[0035] in at least one embodiment, the blades assembly 800 includes a plurality
of diverter blades 606. The diverter blades 606 alter air flow within the blade assembly
600 to prevent clumping around the cutling blades 604,

[0036] Referring to FIG. 7, a side view of a blade assembly 700 according to an
axemplary embodiment is shown. In a blade assembly 700 with a plurality of cutling
blades 702 and diverter blades 704, the diverter blades 704 may be configured to
prevent grass clips from clumping around the culting blades 702. In at least one
embodiment, each culting blade 702 is associated with a diverter blade 704. The
diverter blades 704 may have opposite angular curvature as compared to the
corresponding cutting blade 702; that is to say as the distance from the center of
rotation increase, the curvature of the cutting blade 702 is toward the direction of
rotation and the curvature of the diverter blade 704 is away from the direction of
rotation.

10037] in at least one embodiment, the distance from the center of rotationto a
proximal edge of the cutting blade 702 is substantially similar to the distance from the
center of rotation to a distal edge of the corresponding diverter blade 704 (the distance
D). in at least one embodiment, the angular distance of the diverter blade 704 from
the cutting blade 702 (A1) as measured from the center of rotation may be a function
of the front angle of the cutting blade (A2).

16038} in at least one embodiment, cutling blades 702 with a front angle
batwean 26 and 33 degrees demonstrated good cut quality and good anti-sticking
characteristics. Furthermore, anii-sticking characteristics are best with a rear angle
between 85 and 95 degrees.

10039] in at least one embodimernt, a cutting blade 702 front angle of 33 degrees
with a corresponding diverter blade 704 may be optimal. Cut qualily may be
suboptimal with a front angle greater than 35 degrees or less than 23 degrees.
10040] Referring to FIGS. 8A-8F, views of a lawnmower 800 according to an
exemplary embodiment are shown. The lawnmower 800 includes a ducting exhaust
802 with two outlets 804, 806 disposed in the exhaust path of a rotary blade assembly
808. A first outlet 804 may direct exhaust clippings to the right while a second outlet
806 may direct exhaust clippings to the left.
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10041} in at least one embodiment, an exhaust diverter 810 within the ducting
exhaust 802 may be positioned o divert grass clippings to one or both of the outlels
804, 806. For example, in a first orientation (such as in FIG. 8C), the exhaust diverter
810 directs the grass clippings toward the first outiet 804. In a second orientation (such
as in FIG. 8D), the exhaust diverter 810 directs the grass clippings toward the second
outlet 808

100427 in at least one embaodiment (such as in FIGS. 8E and 8F), the entire
ducting exhaust 802 may be raised such that grass clippings are directed behind the
lawnmower 800,

[0043] Referring to FIGS. SA-8B, views of a lawnmower 800 according to an
exemplary embodiment are shown. A dedicated exhaust 902 is configured to divert
grass clippings from a rotary blade assembly 804,

10044] in embodiments such as in FIGS. 8A-8B, where the rotary blade
assembly 808, 904 comprises airfoil blades, the air flow is designed to generally direct
grass clippings from the cutling area to a rear exhaust port. A rear mounted exhaust
802, 902 is therefore needed to direct grass clippings away from the user in walk
behind embodiments.

10045] in at least one embodiment, the rear mounted exhaust 802, 902 may
define a rear discharge botiom panel The rear bottom is required when cutting thin
dry grass due {o excessive reverse air flow. in some conditions, the rear discharge
bottom panel may collect wet clippings. Allowing the rear discharge bottom panel to
be removed may cause backflow. In at least one embodiment, the rear discharge
bottom panel may be converted to a flap perpendicular (o the ground {o prevent
backflow, and prevent wet clippings from accumulating.

10046] Referring to FIG. 10A-10B, perspective and partial views of a lawnmower
housing 1000 and blade assembly 1002 according to an exemplary embodiment are
shown. The housing 1000 includes an access portion 1004 configured {o conform o
the shape of the blade assembly 1002 to create or enhance airflow characteristics of
the housing 1000, The access portion 1004 allows the blade assembly 1002 {¢ be
removed and replaced periodically.

10047} The access portion 1004 includes catch elements 1006 configured to

engage latch elements 1008 in the housing 1000, In at least one embodiment, the
10
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latch elements 1008 include or are configured {0 actuate one or more switches such
that when the access portion 1004 is open, the blade assembly is disengaged from a
drive train for replacement or otherwise locked to prevent the blade assembly 1002
from rotating.

10048] Lawnmowaers according to the described embodiments provide healthier
and greener grass, clean cut without tearing, have a smaller footprint, are lighter and
more maneuverable, are safer due to slower blade tip speed and reduced opening
size for cutting, are easier {0 maintain with disposable blade cartridges, and are easier
to use do to non-clumping discharge characteristics.

[0049] it is believed that the inventive concepts disclosed herein and many of
their attendant advaniages will be understood by the foregoing description of
embodimeants of the inventive concepts disclosed, and it will be apparent that various
changes may be made in the form, consiruction, and arrangement of the components
thereof without departing from the broad scope of the inventive concepts disclosed
herein or without sacrificing all of their material advantages; and individual features
from various embodiments may be combined (o arrive at other embodiments. The form
herein before described being merely an explanatory embodiment thereof, it is the
intention of the following claims to encompass and include such changes.
Furthermore, any of the feafures disclosed in relation to any of the individual

embodiments may be incorporated into any other embodiment.

11
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CLAIMS

What is claimed is;

Claim 1. A lawnmower comprising:
a housing,
a plurality of wheels disposed on the housing;
a motor; and
a blade assembly connecied to the motor configured to rotate about an axis
parallel to a surface being mowed, the blade assembly comprising:
a plurality of cutting blades, each cutting blade defining an airfoil to produce
a cross-flow for transiting grass clippings; and
a plurality of diverter blades, each of the plurality of diverter blades
associated with a cutting blade,
whearein each of the plurality of diverter blades are configured to alter a cross-
flow within the blade assembly {o prevent the grass clippings from sticking

o the plurality of cutting blades.

Claim 2. The lawnmower of Claim 1, wherein:

each of the plurality of cutting blades has a front angle between 26° and 33°.

Claim 3. The lawnmower of Claim 1, wherein;

each of the plurality of cutting blades has a back angle between 85° and 95°.

Claim 4. The lawnmower of Claim 1, wherein:
each of the plurality of diverter blades comprises an airfoil with opposite

curvature as comparad {o the associated cutting blade.

Claim 5. The lawnmower of Claim 1, further comprising a processor configured to:
receive a signal to power the motor;
operate the motor in a reverse direction for a defined period of time {o remove
any stuck grass clippings from the cutting blades; and

operate the motor in an operative direction.

12
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Claim 6. The lawnmower of Claim 1, further comprising a cleaning and honing
mechanism comprising:
a deflectable armature disposed on an internal surface of the housing; and

a cleaning and honing element disposed on the deflectable armature.

Claim 7. The lawnmower of Claim &, wherein the cleaning and honing mechanism
further comprises a linear motion element connected {0 the armature, wherein the
cleaning and honing element is configured to moveable engage the linear motion

element.
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Claim 8. A system comprising:
a lawnmower comprising:

a housing;

a plurality of wheels disposed on the housing;

a motor; and

a blade assembly connected to the motor configured to rotate about an axis
parallel to a surface being mowed, the blade assembly comprising:
a plurality of cutting blades, each cutting blade defining an airfoll to

produce a cross-flow for transiting grass clippings; and
a plurality of diverier blades, each of the plurality of diverter blades
associated with a cutting blade,

wherein each of the plurality of diverter blades are configured to alter a
cross-flow within the blade assembly to prevent the grass clippings from
sticking to the plurality of cutting blades; and

a cleaning station comprising:

a cutting blade cleaning element; and

at least one whesl recess,

wherein the at least one wheel recess is disposed such that when
corresponding wheels of the lawnmower engage the at least one wheel
recess, the blade assembly is disposed at an operative location relative

to the cutting blade cleaning element.

Claim 9. The system of Claim 8, wherein:
the cuiting blade cleaning element is spring biased to maintain positive contact

with the blade assembly.

Claim 10. The system of Claim 8, wherein:
the cleaning station further comprises one or more securing elements
configured {o releasably engage the housing of the lawnmower and hold it

in a defined position and orientation.
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Claim 11. The system of Claim 10, wherein:
the lawnmower further comprises a processor configured to:
detect that the securing elements have engaged the housing; and

operate the motor in a reverse direction for a defined period of time.

Claim 12. The system of Claim 8, wherein the cutting blade cleaning element

comprises a brush.

Claim 13. The system of Claim 8, wherein the cutting blade cleaning element conforms
to a size and shape of a cutting opening defined by the housing such that when
the lawnmower is positioned in the cleaning station, the blade assembly is

completely inaccessible.
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Claim 14. A lawnmower comprising:
a housing;
a plurality of wheels disposed on the housing;
a motor; and
a blade assembly connected to the motor configured to rotate about an axis
parallel o a surface being mowed, the blade assembly comprising:

a plurality of cutting blades, each having a front angle between 26° and 33°
and a back angle between 85° and 85°, each cutting blade defining an
airfoil to produce a cross-flow for transiting grass clippings; and

a plurality of diverter blades, sach of the plurality of diverter blades defining
an airfoil, each of the pluraiity of diverter blades associated with a cutting
blade,

wherein each of the plurality of diverter blades are configured to alter a cross-
flow within the blade assembly to prevent the grass clippings from sticking

o the plurality of cutling blades.

Claim 15. The lawnmower of Claim 14, further comprising a processor configured o
receive a signal to power the motor;
operate the motor in a reverse direction for a defined period of time to remove
any stuck grass clippings from the cutting blades; and

operate the motor in an operative direction.

Claim 16. The lawnmower of Claim 14, further comprising a cleaning and honing
mechanism comprising:
a deflectable armature disposed on an internal surface of the housing; and

a cleaning and honing element disposed on the deflectable armature.

Claim 17. The lawnmower of Claim 16, wherein the cleaning and honing mechanism
further comprises a linear motion element connected to the armature, wherein the
cleaning and honing element is configured to moveable engage the lingar motion

element.
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Claim 18. The lawnmower of Claim 14, further comprising a rear mounted exhaust
portion comprising an exhaust diverter configured for transition between a first
orientation wherein grass clippings are diverted o a left side exhaust, a second
orientation wherein grass clippings are diverted to a right side exhaust, and a third
orientation wherein grass clippings are siit between the left side exhaust and right

side exhaust.

Claim 19. The lawnmower of Claim 18, wherein the rear mounted exhaust portion is

configured to be placed in a raised orientation.

Claim 20. The lawnmower of Claim 18, wherein the rear mounted exhaust portion
comprises a discharge bottom panel configured to for transition from a first
orientation substantially parailel to the surface being cut to a second orientation

substantially perpendicular to the surface being cut.

17



WO 2019/213283 PCT/US2019/030231
1/14




CA 03098902 2020-10-29

WO 2019/213283 PCT/US2019/030231

2/14
104
& 200
206
204
o
o
208
202

FIG. 2



CA 03098902 2020-10-29

PCT/US2019/030231

WO 2019/213283

3/14

;



00000000000000000000000000000

FIG. 4



WO 2019/213283 PCT/US2019/030231
5/14







WO 2019/213283

CA 03098902 2020-10-29

PCT/US2019/030231

7/14

800

FIG. 8A

800

806 804 @(//

FIG. 8B



CA 03098902 2020-10-29

WO 2019/213283 PCT/US2019/030231
8/14

800

FiG. 8C



CA 03098902 2020-10-29

WO 2019/213283 PCT/US2019/030231
9/14

800
806 804

810

808

oSy

FIG. 8D



WO 2019/213283 PCT/US2019/030231
10/14

FIG. 8F



CA 03098902 2020-10-29

WO 2019/213283 PCT/US2019/030231
11/14

FIG. 9A



CA 03098902 2020-10-29

WO 2019/213283 PCT/US2019/030231
12/14

900

902
FIG. 9B



WO 2019/213283 PCT/US2019/030231
13/14

FIG. 10A



FiG. 10B






	Page 1 - COVER_PAGE
	Page 2 - COVER_PAGE
	Page 3 - ABSTRACT
	Page 4 - ABSTRACT
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - CLAIMS
	Page 17 - CLAIMS
	Page 18 - CLAIMS
	Page 19 - CLAIMS
	Page 20 - CLAIMS
	Page 21 - CLAIMS
	Page 22 - DRAWINGS
	Page 23 - DRAWINGS
	Page 24 - DRAWINGS
	Page 25 - DRAWINGS
	Page 26 - DRAWINGS
	Page 27 - DRAWINGS
	Page 28 - DRAWINGS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - REPRESENTATIVE_DRAWING

