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A MOWER

TECHNICAL FIELD

The present invention relates to a mower, and in particular a flail mower.

BACKGROUND ART

Mowers are used to cut grass, weeds, and other plants.

These mowers may either be integral to a vehicle, or an attachment configured to
be secured to a vehicle. The vehicles are generally agricultural vehicles such as

tractors.
Flail mowers are a particularly important mower due to their versatility.

A flail mower is formed from a substantially horizontal axle mounted within a
- housing. Mowing blades are suspended from the substantially horizontal axle. A
drive system controls rotation of the axle. Centrifugal force causes the mowing

blades to be thrown away from the axle.

The mowing blades generally have a flat or curved cross sectional shape, ora T/

Y shape. This p}ovides a large cutting area per blade.

Blades are offset from each other to ensure that cutting efficiency is improved and

. that areas of ground are not missed as a mower moves forward. This accounts for

differences in the forward movement of the mower and the rotat_ion of the

substantially horizontal axle.

Available flail mowers are used to cut either tall or short plants.
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Flail decks for cutting short plant matter have a housing which extends
substantially the ground. The housing acts to prevent cut matter and debris from

being thrown away from the mower.

The shape of the housing facilitates rotation of the axle and blades creating air
currents in the housing,' and around the axle. Such air movement lifts plant

material up, ensuring that it can be properly cut.

However once plant matter exceeds a certain height it contacts the mower’s
housing as the mower moves forward. Accordingly the material is bent over. If the
plant matter is long enough the housing may push the matter down. The result is

that the mowing blades do not efficiently cut the bent over plant matter. Rather,

- the blades may just strip leaves / flowers from the plant, and IeaVe unsightly stalks.

Aécordingly, mowers for cutting long grass and. stalky plant material have a
plurality of flaps which are pivotally mounted across a channel in the housing. In
use the flail deck mower moves forward‘. P‘Iants to be cut abut the flaps. The flaps
pivot allowing the plants into the housing. The pivoting ac_tion of the flaps helps to

ensure that plant matter is not bent over, which would limit efficiency of the cutting..

However the flaps are still able to prevent cut matter and debris being thrown away
from the flail mower. Therefore the use of such an arrangement does not increase

health and safety risks.

A problem of this typé of mower is that the channel limits the creation of air
movement to lift short grass into a position at which it can be cut. Therefore flail

mowers with moveable flaps are less efficient at cutting short length plant matter.

The result of the foregoing is that the same flail mower is not ideal for cutting both
tall and short plant matter. This is a significant limitation as contractors and local

authorities may require different mowing machines / attachments depending on the
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length of plant matter to be cut. This significantly increases the equipment costs.
Therefore, it would be an advantage to have a flail mower which addresses the

foregoing problems.

In addition, it would be beneficial if a solution to the foregoing problems were cost
effective and simple to manufacture.

Alternatively, it is an objective of the present invention to provide the public with a

useful choice.

It is an object of the present invention to address the foregoing problems or at least

to provide the public with a useful choice.

All references, including any patents or patent applications cited in this
specification are hereby incorporated by reference. No admission is made that any
reference constitutes prior art. The discussion of the referencés states what their
authors assert, and the applicants reserve the right to challenge the accuracy and
pertinency of the citéd documents. It will be clearly understood that, alt;hough a
number of prior art publications are referred to herein, this reference does not
éonstitute an admission that any of these documents form part of the common

general knowledge in the art, in New Zealand or in any other country.

Throughout this specification, the word “comprise”, or variations thereof such as
“comprises” or “comprising”, will be understood to imply the inclusion of a stated
element, intege_r or step, or group of elements integers or steps, but not the
exclusion of any other element, integer or step, or group of elements, integers or

steps.

Further aspects and advantages of the present invention will become apparent

from the ensuing description which is given by way of example only.

DISCLOSURE OF THE INVENTION
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According to one aspect of the present invention, there is provided a flail mower,

including a housing providing a cavity,

flail moWing blades moveably secured within the cavi'ty,‘

a drive system to control movement of the flail mowing blades within the cavity
5 and wherein the mower is moveable between:

(a) a first cutting configuration that is used to cut plant matter with a iength in

the range of 150 — 1000mm from the ground; and

(b) a second cutting configuration that is used to cut plant matter with a length -

in the 'range of 20 — 300mm from the ground.

10 A According to one aspect of the present invention, there is provided a mower,

including
a housing providing a cavity,
a channel in the housiﬁg,
a mowing assembly operatively mounted in the cavity,
15  adrive system configured to control operation of the mowing assembly,
characterised in that the mower is moveable between:
(a) a ﬁfst cutting configuration providing a rigid barrier acrosé the channel; and

(b) a second cutting configuration providing a plurality of moveable flaps across

the channel.
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In a preferred embodiment, the present invention relates to a flail mowing

attachment configured for connection to a vehicle.

However the present invention may be a mower integral to a vehicle, or a flail

mower incorporated into a tractor or ride-on.

Throughout the present specification, reference to the term “housing” should be
understood as meaning a body to which the components of the mower may be

mounted.

The housing provides a cavity within which the components of the mower are

mounted.

The cavity is ope'n to ground below the mdwer in use, thereby allowing the mowing
blades to cut plant material. However, the housing prevents debris from being
thrown away from the mower by action of the blades. This should become clearer

from the following description.

In this embodiment, the bottom edges of the housing may be substantially near the -
ground over which the mower may be used. This helps to prevent cut material or

debris being thrown away from the mower in-use as the housing provides.

In a preferred embodiment the housing may have at least one wheel mounted

thereon to support the mower.

“The housing may also have rollers, skids at either side of the housing, or two or

more wheels to help support the mower.

In a particularly preferred embodiment the housing may have an attachment

asSemny.
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Throughout the present specification reference to the term “attachment assembly”
should be understood as meaning one or more components which can secure the

flail mowing attachment to a vehicle.

In a preferred embodiment the mowing attachment may be secured to a tractor
using a two point linkage if the mower is front mounted or a three point Ii'nkage if

rear mounted.

However alternatives are envisaged so long as the attachment can be secured to

the vehicle.

Throughout the present specification reference to the term “channel” should be -
understood as meaning an opening into or through which an object can be

directed.

In a preferred embodiment the channel may be an opening in a wall, or between
walls, of the housing and into the cavity. The channel may be open to the ground
below the mower. In other words, the channel is not bounded at its bottom edge

meaning there are no obstructions between the channel and the ground below.

This embodiment allows the mower to pass over plant material being cut while
substantially decreasing disturbance of the material which may be caused by
contact with the housing were the channel not present. This should become

clearer from the following description.

In a preferred embodiment, the channel may be forward facing and at the forward

most part of the housing in the mower’s direction of movement in-use.

However, the foregoing should not be seen as limiting and alternatives are

envisaged.
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Preferably, the mowing blades may be a flail mowing assembly.

The flail mowing assembly may be a substantially horizontal axle moveably
mounted inside the housing. The mowing blades may be secured to the

substantially horizontal axle.

In use, rotation of the substantially horizontal axle causes the mowing blades to
rotate around the axle. The centrifugal force created by rotation of the axle causes

the mowing blades to be forced outwards. AR

However, the foregoing should not be seen as limiting as other types of mowing

blades are envisaged as suitable for use with the present invention.

Throughout the present specification reference to the term “drive system” should
be understood as meaning an assembly to control operation of the mowing

assembly and to rotate the mowing blades.

Preferably the drive system may be a belt drive connected to a gear box. The gear
box may be connected to a drive shaft on a work vehicle or tractor. This'is as

should be understood by one skilled in the art.

The mower may also include a power take off coupling configured to engage with a

work vehicle or tractor. This is as should be known to those skilled in the art.

Howevér, the foregoing should not be seen as limiting and alternatives are.

envisaged.

Alternatives envisaged include a hydraulic motor, or an independent electric drive

motor.
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Throughout the present specification reference to the terms “first and second
cutting configurations” should be understood as referring to different configurations

of the mower for cutting plant matter of different length from the ground.

Preferably, moving the mower between the first and second conﬁgurations does

not involve changing the height of mowing blades or a mowing assembly.

In a‘ particularly preferred embodiment the first cutting configuration may have a
barrier element in a storage position. In this embodiment the barrier element does

not block the channel and does not prevent the flaps pivoting.

This is useful as the flaps may pivot to allow taller plant matter to enter into the

housing’s cavity without substantially deforming or bending the plant matter.

In a particularly preferred embodiment the second cutting configuration may have a
barrier element in ah operative position. In this position the barrier element may
block a substantial portion of the chahnel. This is beneficial és the barrier element
provides a rigid barrier to substantially cover the channel. This assists movement
of th-e mowing blades in generating air currents with the housing. These currents

assist in lifting plant matter to ensure that this is cut by the mowing blades.

Throughout the present specification reference to the term “barrier element” should
be understood as meaning a component which can block all or a substantial part of
the channel. The barrier element is able to block and provide a rigid barrier across

the channel.

In a particularly preferred embodiment this barrier elements extends substantially

to the bottom edges of the housing.
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In a preferred embodiment the barrier element may extend to within 25 — 50 mm of

the bottom of an arc outlined by the mowing blades when rotating in use.

Preferably, the barrier element may be pivotally attached to the housing.
Therefore, the barrier may be pivoted to define the first cutting configuration and

the second cutting configuration.
Preferably, the barrier element may be manually moved by a person.

It is also envisaged that the >mower may include a lever or an actuator such as a
hydraulic cylinder or electric actuator. These can move the barrier element with
respect to the housing and thereby move the mower between the first and second

configurations.

In a preferred embodiment, a locking mechanism can be used to secure the barrier
element with respect to the housing and therefore in the first or second

configurations.

BRIEF DESCRIPTION OF THE DRAWINGS

Further aspe_cté of the present invention will become apparent from the ensuing
description which is given by way of example only and with reference to the

accompanying drawings in which:

Figure 1 Is a front bottom perspective view of a mowing attachment in the first

cutting configuration;

Figure 2 is the view of Figure 1 with the mowing attachment in the second

cutting configuration, and

Figure 3  is a back bottom perspective of a mowing attachment in the first

cutting configuration;
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Figure 4 is the view of Figure 3 with the mowing attachment in the second

cutting configuration;

Figure 5 is a top front perspective of the mowing attachment in-the first

cutting configuration; and

Figure 6 is the view of Figure 5 with the mowing attachment in the second

cutting configuration.

BEST MODES FOR CARRYING OUT THE INVENTION

There is provided a tractor powered flail mowing attachment (1). Reference will be

made herein to the mowing attachment (1).

The mowing attachment (1) has a housing (2) with side walls (3, 4) and a back wall

(5). A channel (6) is defined by the space between the side walls (3, 4).

Flaps (7) are pivotally mounted to: the housing (2). | The pivotable mounting of the

flaps (7) allows them to swing eaéily and independently of each other.

The flaps (7) extend across the channel (6). The flaps (7) have a length so that

they extend to bottom edge (8) of the side walls (3, 4).

For simplicity only selected flaps (7) are indicated in the drawings by numbering

and leader lines. The remaining flaps are shown and equivalent.

- The side walls (3, 4), back wall (5), and channel (6) define a cavity generaily

‘ indicated as (9).

A flail mowing assembly (10) is secured inside the cavity (9). -The flail mowing -
assembly (10) is formed from a substantially horizontal axle (11) rotatably mounted

within the housing (2).

Flail mowing blades (12) are mounted on the substantially horizontal axle (11).

10
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The mounting of the mowing blades (12) is such that they can pivot freely relative

to the axle (11). This is as should be known by those skilled in the art.

A drive system is attached to the axle (11) to control its rotation. The drive system
is a belt (not shown) driven by a right angled gear box (not shown). The gear box
is pbwered by a power take off from a tractor (not shown) to which the mowing

attachment (1) may be secured.

A barrier element (13) is mounted on an axle (14) which is itself secured to the
housing (2). The barrier element (13) is moveable between a first cutting
configuration as shown in Figures 1, 3, and 5, and-a second cutting configuration

as shown in Figures 2, 4, and 6.

To move the barrier element (13) between the first and second configurations a
person loosens a nut (15). The nut is moved causing the barrier element to rotate
about axle (14). Movement of the nut (15) is guided by a track (16). Once the nut
(15) reaches point (17A) the nut (15) is tightened to secure the barrier element (13)

with respect to the housing (2). This is the first configuration of the mower.

Note that in the first configuration the barrier element (13) is retracted out of, and
away from, the channel (6). This means that the barrier element (13) does not
abut long plant matter as the mower moves forward in use. Rather, the plant
matter can abut the flaps (7). The flaps (7) pivot to allow the plant matter into the

cavity (9) without being substantially deformed or bent over.

The nut (15). can be Io_osened and then moved along the track (16) to point (17B).

‘The nut is tightened to secure the barrier element (13). This is the second cutting

configuration.

In the second cutting configuration the barrier element (13) is across the channel

(6). Therefore the barrier element (13) provides a rigid barrier across the channel.

11
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Note that in the second configuration the flaps (7) are maintained in the same

position with respect to the housing (2) and channel (6) as in the first conﬁgUration.

It should be noted that in the second configuration the barrier element (13) blocks
the channel (6) and substantially extends to the bottom edge (8) of the side walls

(3, 4).

In use the barrier element (13) is moved to define the first or second cutting
configurations. The choice of the cutting configuration will be determined based on

the type and length of plant matter to be cut.

The first cutting configuration should be used to cut plant matter with a length in
the range of 150 — 1000 mm. The second cutting configuration should be used to

cut plant matter with a length in the range of 20 — 300 mm.

The tractor is turned on and the drive system moves the mowing assembly. The
substantially horizontal axle rotates in the direction shown by arrow (18) in the

Figures.

The mowing blades are forced outwards by centrifugal force created by rotation of

the substantiélly horizontal axle (11).

The tractor moves forward and mowing is performed as should be understood by

one skilled in the art.

To mow plant matter of a different length the barrier element (13) is moved to -
define the other configuration. Again mowing is performed as should be

understood by one skilled in the art.

Note that moving the mower (1) between the first and second configurations does

not involve changing the height of the mowing blades with respect to the ground.

When cutting in the first configuration the barrier element (13) is substantially away

12
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from the channel (6). Cutting is performed and as the mowing attachment moves
over long grass or plant material this abuts the flaps (7). The flaps (7) can pivot to
allow plant material to enter the cavity (9) without being substantially deformed or

bent over.

In addition this configuration allows the plant material to be cut efficiently as less-

air movement is created than with t_he barrier element (13) blocking the channel

(6).

When mowing in the second configuration the barrier elemeéent (13) substantially
blocks the channel (6). This provides a rigid barrier across the channel (6). This
allows the present invention to efficiently cut short length grass and/or plant matter.
This is because the housing extends substantially down to the ground underneath
the mower, thereby allowing greater an_d faster air movement to be created by
rotation of the axle (11). That air movement lifts grass and plant matter to a

position from which it can be cut.

Aspects of the present invention have been described by way of example only and
it should be appreciated that modifications and additions may be made thereto

without departing from the scope thereof as defined in the appended claims.

13
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WHAT WE CLAIM IS:

1. A flail mower, including
a housing providing a cavity,
flail mowing blades moveably secured within the cavity,

a drive system to control movement of the flail mowing blades within the

cavity,
and wherein the mower is moveable between:

(a) a first cutting configuration that is used to cut plant matter with a length

in the range of 150 to 1000mm from the ground;

(b) a second cutting configuration that is used to cut plant matter with a

length in the range of 20 to 300mm from the ground.

2. The flail mower as claimed in claim 1, wherein moving the flail mower
between the first cutting configuration and the second cutting configuration

does not involve changing the height of the mowing blades.
3. A mower, including

a housing providing a cavity,

a channel in fhe housing,

wherein the channel is the forward most part of the housing in the mower’s

direction of travel when in use,

a mowing assembly operatively mounted within the cavity,

14
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a drive system configured to control operation of the mowing assembly,
characterised in that the mower is moveable between:

(a) a first cutting configuration providing a rigid barrier to substantially

cover the channel; and

(b) a second cutting configuration providing a plurality of moveable flaps

across the channel.

4. The mower as claimed in claim 3, wherein the cavity has a bottom edge

that is adjacent to the ground over which the mower moves in use.

5. The mower as claimed in either one of claims 3 or 4, including a barrier
element moveably mounted to the housing such that it can be moved to

provide the rigid barrier when the mower is in the second configuration.

6. The mower as claimed in claim 5, wherein the barrier element is locked in
position to substantially cover the channel when the mower is in the first

configuration.

7. The mower as claimed in any one of claims 3 to 6, wherein the mowing

assembly is flail mower blades mounted on an axle.

8. The mower as claimed in any one of claims 3 to 7, wherein at least one of
the plurality of flaps are configured such that when the mower is in the
second cutting configuration the flaps do not substantially deform plant

matter to be cut by the mower as it moves forward.

9. The mower as claimed in any one of claims 3 to 8, wherein the rigid barrier
is configured to promote the generation of air currents by movement of the

mowing blades in the housing.

15
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10. The mower as claimed in any one of claims 3 to 8, wherein the rigid barrier
dompletely covers the channel when the mower is in the first cutting

configuration.

11.  The mower as claimed in any one of claims 3 — 10, wherein the plurality of

moveable flaps are permanently mounted to the housing-.

12. The mower as claimed in any one of claims 3 to 11, wherein the channel is

an opening in the housing.

13. The mower as claimed in any one of claims 3 to 12, wherein the opening

has an unbounded bottom edge.

14. The mower as claimed in any one of claims 3 to 12, wherein the plurality of
moveable flaps are configured to prevent plant material cut by the mower

from being thrown from the cavity.

15.  The mower as substantially described and illustrated herein by reference to

the best modes section of the attached description and drawings.

16
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