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(57) Abstract: A plastic mulch retriever is disclosed comprising a body and at least one cutting or digging element mounted to the
body to loosen plastic mulch embedded in the ground. A conveyor is mounted to the body rearward of the at least one cutting or
digging elements to engage the loosened plastic mulch and remove at least some of the ground material attached to the extracted
plastic mulch. At least one storage device is mounted to the body rearward of the conveyor to store the retrieved plastic mulch.
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TITLE -
PLASTIC MULCH RETRIEVER

FIELD OF THE INVENTION

Embodiments of the present invention relate generally to agricultural
5 machinery. In particular, embodiments of the present invention relate to a

plastic mulch retriever.

BACKGROUND TO THE INVENTION

Agricultural machinery is commonly used by farmers, 'crop. growers
and others to improve the efficiency of planting and Hawesting cr'opé.
10 Some crops are grown with the aid of irrigation systems, such as trickle -
‘irrigation; and plastic sheeting known as plastic mulch, which are at least
partially embedded in the ground at the start of the growing period. Plastic
mulch provides a range of benefits including helping modulate .soil
temperéture, reduce soil.erosion. evaporation, fertilizer Ieacﬁing and weed
15 problems and in'crease produce quality and.~ yields. When the crops are:
| harvested, the pléstic mulch and often the irrigation system néed to be
removed from the ground for disposal. Plastic mulch retrievers are
agricultural machines designed for this purpose and are typically drawn
behind a powefed vehicle, such as a tractor. Plastic mulch retrievers are
20 available in a range of designs, the main features of which will now be

discussed.
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One known plastid mulch retriever comprises a pair of coulter
wheels ét a front end, which cut into the ground and plant matter, such as
roots. A pair of aﬁgled, substantially hofi;ontal blades mounted rearward
of the coulter wheels also cut into the ground and u.nderneath;the plastic
rﬁulch embedded in the ground.'. As the mulcﬁ retriever |s pulled along
behind the powered vehicle, the mulch is unearthed and left lying loosely
ohb’top.of the planting bed. A centre coulter wheel rearward of the- pair of

coulter wheels slices the plastic mulch into two halves. The positions of the

~ coulter wheels are adjustable to accommodate different size planting beds.

One drawback of this mulch retriever is that the unearthed mulch needs to
be collected for disposal, which is labour intensive and inefficient because -

the unearthed mulich remains strewn along the growing area.

A modiﬁcatiph to the aforementi'oned mulch retriever comprises a
plurality of p_rbpane burners rearward of the goulter wheels and angled
blades. The burners incinerate the unearthed muich thus avoiding fhe
need ' to collect the unearthed - muich. However, inéinératidn is
e_nvironméntally unfriendly and illéga| in some jurisdictions. fhe burners

also require a propane tank, which adds to the both the financial and

environmental cost.

In another plastic mulch retriever design, the unearthed muléh is
rolled onto a pair of aligned, rotating rollers rotatably mounted toward a rear
of the mglch retriever on a pair of longitudinal arms.. An operator stands on
a platform to control the speed_of rotation of the rollers to be commensurate

with the speed of the powered'vehiéle and the rate at which the muich is
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being unearthed. Once all of the mulch has-been retrieved or the rbllers
are full, each arm comprising one of the res.pective~ rollers is swung
outwardly and the rollers -separate about a substantially central point
allowing the retrieved mulch bundle wrapped around the rollers to fall to the

floor for disposal.

Whilst the aforementioned plastic mulch retrievevr is effective at
retrievingl the embedded mulcﬁ, one problém that is experienced is the
plastic mulch retains a lot of soil, roots, debris and the like. It is desirable to
minimize the amount of earth removed during plastic mulch retrieval to
minimize the amount of nutrients removed from the soil. The earth
attached to the rempve'd mulch- also adds to the weight of the bundle for
diéposaL Furthermore, the capacity of the rollers for capturing the plastic
mulch is reduced becadse the attached earth .occupies some of the
volume.” It will be éppreciated that clods of earth, debris and the like
occupy significantly more volume than plastic sheeting.  Therefore,
efficiency is affected because more stops must be made to empty the

rollers than would otherwise be necessary.

OBJECT OF THE INVENTION

It is anAobject of ‘the 'present'invention to provide a plastic mulch
retriever that addresses or at least ameliorates one or more of the
aforementioned problems of the prior art or provides consumers with a

useful commercial alternative.
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SUMMARY OF THE INVENTION

According to one aspect, although not necessarily the broadest or
only aspect, embodiments of the present invention reside in a plastic mulch

retriever comprising:
5 a body;

at least one cutting or digging element. mounted to the body to

loosen plaétic muich embedded in the ground,;

a conveyor mounted to the body rearward of the at least one cutting
or digging elements to engage the loosened plastic rﬁulch and remove at
10 least some of the ground material attached to the extracted plastic muich;

and

at least one Storage device mounted to the body rearward of the

conveyor to store the retrieved plastic mulch.

‘ Preferably, the conveyor. comprises a plurality of substantially
15 transverse bars comprising one or more projections for engaging the

loosened plastic muich.

Alternatively, the substantially transverse bars engage the loosened

plastic mulch.

Suitably, the at least one cutting or digg'ing element comprises one
20  or more substantially vertically mounted coulter wheels and/or one or more

substantially hdrizohtally.mounted angled cutting blades.
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Suitably, the at Ieastvone cutting or digging element comprises one .

or more blades substantially aligned with elongate side members of the

‘body and angled t’owardvthe ground.

Preferably; the siorage device'comprises a pair of rollers rotatably
mounted to the body, the pair of rollers releasably connected by a Iocking

mechanism.

Preferably, the retrieved plastic mulich passes first over the top of the
rollers and then underneath the rollers as the plastic mulch is wrapped

around the rollers.

Suitably, a speed of rotation of the rollers is adjﬁstable and is
adjusted according to a speed of the plastic 'mulch retriever and/or a

diameter of a bundle of mulch on the rollers.

Preferably, one or more of the fol|owihg are adjustable: a position at
which the conveyor is mounted to the body; a height of the conveyor
relative to the body and the ground; an angle of inclination of the conveyor

relative to the body.

Preferably, the body comprises a pair' of spaced apart elongate side
members, at least-one of the elongate side members being in two parts
joined together by a hinge allowing one part to which one of the rollers is

mounted to pivot relative to the other part.

Further features and aspects of the present invention will become

apparent from the following detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be described with
reference to the accompanying drawings, which are provided by way of

example only, wherein: -

5 FIG 1 is top side perspective view of the plastic mulch retriever

according to embodiments of the present invention;

FIG 2 is an underside perspective view of the plastic mulch retriever

shown in FIG 1;

FIG 3 is a plan perspective view of the plastic mulch retriever shown

10 inFIG 1: and

 FIG 4 is a schematic side view showing the plastic mulch passing

through the plastic mulch retriever shown in FIG 1.

DETAILED DESCRIPTION OF THE INVENTION

Like features in the drawings are identified by like reference
15  numerals. .It should be appreciated that in order to aid clarity, the plastic
mulch has been omitted from FIGS 1-3. However, the plastic mulch is

shown in'the schematic drawing in FIG 4.

With reference to FIGS 1-3, a plastic mulch retriever 100 in
accordance with embodiments of the present invention comprises a body
20 102 formed from any suitable grade steel or similar material familiar to the

skilled addressee. According to some embodiments, the body 102 is
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formed from a plurality of elongate members having a hollow box frame
construction. |n the embodiment sh'own,_the body 102 comprisés a pair of
spaced apart elongate side members 103" welded, bolted or otherwise

attached to a péir of spaced apart elongate transverse members 105.

The plastic muich retriever 100 comprises at least one.‘and in.
preferred embodiments, a plurality of, cutfing or digging elements 104
mounted to the body 102 to loosen and extract plastic muich embedded in
the ground. According Atd some embodiments, the cutting or digging
elements 104 comprise at least oné, typically a pair, and in some
embodirhents, three or more, substantially vertically mounted coulter

wheels 106. Coulter wheels 106 cut into the ground and define a channel

- of ground from wh.ich_the plastic mulch will be retrieved. In the embodiment

shown in FIGS 1-3, a pair of coulter wheels 106 are proVided, each coulter
wheel fotatably mounted at the end of, and between, a pa‘ir of respective
arms 108. Arms 108 are rotatably mounted to a respective bracket 109,
each of which is adjustably mounted to a forWard one of the. elongaté
transverse members 105. Adjustable mounting of the brackets 109'can be
provided by any suitable clamping arrangement. Suspension for each
coulter wheel 106 is provided by a pair of rod mounted springs 1i1, one

rod mounted spring 111 provided either side of the coulter wheel 106 and

' extending between the arms 108 and their respective bracket 109. The

separation of the coulter wheels 106 provilded either side of the body 102
along forwardmost transverse member 105 can be adjusted according to

the size of the planting bed.
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As shown most clearly in FIG 2 according to some embodiments, a
third coulter wheel 110 is rotatably mounted to one of the elongate
tra.nsverse members 105 of the body 102 in a substantially central location
of the body 102. Third coulter wheel 110 is ro(atably rﬁounted to the body
102 via respective arhg 108, a respec;tive b‘racket 109, and a respective
pair of rod mounted springts 111-as described above in relation to coulter
wheels 106. In this embodiment, third coulter whéel 110 'is mounted

substantially centrally to the rearmost transverse member 105.

-Coulter wheels 106 cut plant matter such as roots and the like and
other debris in the path of the mulch retriever and coulter wheel 110 cuts
the extracted plastic muich along its length for improved manipulation by

the mulch retriever 100.

As most cleaﬂy shown in FIGS 2 and 3, the éutting or digging
elements 104 can also comprise one or more substantially horizontally
mounted, angled .cﬁtting blades 112. In th‘e‘ embodiment shown, a pair of
cutting blades 112 are mounted to one of the elongate transverse membérs

105 of the body 102 via a respective downwardly extending élongate

~ support 114 comprising angled mounting bracket 115. Cutting blades 112

are angled with respect to each other and comprise self-cleaning, angled

cutting edges .116, shown most clearly in FIGS 1 and 3. A plurality of

~guides 118 in the form of steel rods of differing lengths extend from and

rearward of the cutting blades 112 and the angled mounting bracket 115 to

guide the extracted plastic muich rearward of the cutting blades 112 as the

- mulch retriever 100 moves forward.
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In alternafive embodiments, the cutting blades 112 can be replaced
with a series of blades angled toward the ground. AThe series bf blades is
substantially aligned with the elongate side members 103 and mounted to,
for exarﬁple, trénsverse member 117 extending between the elongate side

5 members 103. Such an arrangement is known in the art as European

shea‘rs. In a further alternative, instead of the series of blades, a single
blade is provided extending substantially ac;oss the width of the body 102

between the elongate side members 103.

Mulch retriever 100 also comprises a conveyor 120 mounted to the
10 elongate side members 103 of the body 102 rearward of the cutting or.
digging elements 104 to engage the extractedvplastic mulch and remove at
least some; preferably a substantial amount, if not most or all, of the ground
material attached thereto. According to somelembodiments, the mounting
position of the'conveyor 120 along the elongate side members 103, énd
15 thus the distance of the conveyor from the 120 from the cutting or digging
elements 104, is adjustable. According to the embodiment shown in FIGS
1f3, the conveyor 120 comprises a plu.rality of substantially transverse bars
.122, referred to as raﬁler bars, attached at each end thereof at spaced
i'n-tervals to looped chains 123. In the drawings, the transverse bars 122 on |
20 an underside of the chains 123 have been omitted for the sake of clarity.
However, it should be appreciated that the transverse bérs 122 are also
present on the underside of the chains 123. The bars 122 comprise one, or

more preferably a plurality of, projections 124 in the form of angled teeth at
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spaced apart intervals along the length of the bars 122 for engaging the

extracted plastic mulch.

Looped chains 123 are engaged by a forward pair of spaced apart
toothed wheels 133A and a rearward pair of spaced apart toofhed wheels

133B mounted to respective axles 139A, 139B, which are rotatably

-mounted to a conveyor frame 135. Conveyor frame 135 is mounted at an

angle to the elongate side members 103 by mounting brackets 137 on both
sides of the conveyor 120. The conveyor 120 is driven by a motor 125 and
a belt arrangement that is concealed in or behind a housing 127 for safety.
The belt drive élso reduces the operat‘ing noise of the mulch retriever 100.
The belt is coupled to, and drives, axle 139B to which rearward pair of'
spaced apart toothed whegls 133B are mounted to drive the conveyor 120.
Guards 129 are pfovid_ed either side of the conveyor 120 mounted to the
conveyor frame 135, also for safety purposes. Guards 129 cover the

looped chains 123 and a space rearward of the conveyor 120.

The conveyor 120 vibrates to aid removal of soil, earth, stones and

‘other debris attached to the plastic mulch. The level or degree of vibration

is determined by three.substahtially aligned'wheels 131 inlthe centre of the
conveyor. The bars 122 roll over the wheels 131 and are thus vibrated.
The I‘evel of vibration is determined by the height of the wheels 131, which
is adjustable. Wheels 131 are rotatably mounted to a pair of arms 141,

which are mounted to transverse members 143 of the conveyor frame 135.
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The conveyor 120 is inclined at an angle relative to the elongate side

members 103 and conveys the plastic muich from just above ground level

~ at a front of the conveyor 120 to well above ground level toward a rear of

the conveyor 120 and fhe-mﬁlch-retriever 100. The conveyor 120 -is
positioned such that the projections 124 of the rattler bars 122 engage and '
effectively rake the ground. According to some embodiments, the angle
and height of the conveyor 120 are_élso adjustable to suit the terrain from

which the mulch is being retrieved..

According to some embodiments, the projections 124 are omitted
from the rattler bars 122 and the rattler bérs 122 engage and éff'e'cti.vely
rake the ground directly. The adjustable angle and height of the conveyor
120 enable the degree. of engag_ement.'of the rattler bars 122 with the
ground to be varied, for example, according. to the hardness of the ground

and the depth of the muich beneath the surface.

Toward a rear of the mulch _retrievef 100, ét least one storage device
126 is mounted to the body 102 rearward of the conveyor 120 to store the
retrieved plastic mulch. According to the embodiment shown in FIGS 1-3,
thé storage device 126 is in the form of a pair of aligned, rotatably mounted
rollers 126 as is known from the prior art. The rollers 128 are substahtially

conical in shape and rotatably mounted with their points facing each other.

. The rollers 128 releasably lock together at their points via a locking |

mechanism 130 and are separable when they are full to allow the bundle of
retrieved mulch material to fall to the ground or otherwise be removed

therefrom. As the plastic mulch leaves the cohveyor 120, it is tied to and
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wrapped around the rotating rollers 128. The rollers 128 are rotated by a
motor 132 at a speed dependant on the speed of the powered vehicle (not
shown) pulling the mulch retriever 100 and the diameter of the bundle of
mulch on the rollers 128. The speed of rotation of the rollers is variable.
For example, if the mulch retriever 100 is moving along at a conétant
speed, as the diameter of the retrieved bundle of mulch wrapped around
the rollers 128 increases, the speed of rbtation of the rollers 128 is

reduced.

With additional reference to FIG 4 in co.nt_r.ast to some of the prior
art devices, in embodiments of the present invention, rearward of the
conveyor 120, thé plastic mulch 152 passes first over the top of the rollers
128 of the storage deviée 126 and then underneath the rollers 128 as the
plastic mulch 152 is wrapped around the rollers 128. When the mulch
retriever 100 is viewed from the left hand sidé with the front of the mulch
re.trieve'r 100 on the right hand side, as shown in FIG 4, the rollers 128 at
the rear rotate in an anticlockwise direction as indicated by the arrow'
shown on the side of the rollers 128. It will be appreciated that wheh the
mulch retriever 100 is viewed from the right hand side with the froﬁt of the
mulch retriever 100 on the left hand side, the follers 128‘ rotate in a
clockwise direction. The inventor has identified that passing the plastic
mulch 152 first over thé top of the rollers 128 of the storage device 126
enables more debris to fall from the plastic mulch, fdr example, from the
rear of the mulch retriever 100, before the plastic muich 152 is wrapped

around the rollers 128. In some of the prior art devices, the plastic muich
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first passes underneath the rollers and thé debris becomes trapped
between the plastic mulch énd the rollers 128 or previously wound layers of
plastic mufch and is bundled up with the plastic mulch as the rollers rotate.
Therefore, in embodiments of the present invention, more dirt is removed

from the plastic mulch compared with at least some of the prior art devices. -

The speeds of the motor 132 and the motor 125 for .drivi-ng the
conveyor 120 are controlled by an operator standing in the compartment
134 mounted to one of the elongate side members 103 of the body 102.
C.or_npartment 134 can be made from suitable members, preferably made of
steel or other suitable metal, bolted or welded together, a perforated base
and a hinged gate tOla”O\-N access to the compartment. Motors 125, 132
can be hydraulic motors driven by a hydraulic pu.mp and circuit or can be

implemented by suitable gearing..

To enable the rollers 128 to be separated when they are full or to

otherwise remove the bundle of retrieved mulch, each elongate " side

member 103 is provided in two parts and joined together by a hingé 136. A
hydraulic ram 1‘38 is providedlon the o‘utside of each elongate side member
103 and is rotatably coupled at each end to a respective elongate side
member 1_03 via brackets 140. Once motor 132 driving the rollers 128 has
been stopped, locking mechanism 130 is released and hydraulic rams 138
are retracted such that end portions 142 of the elongate side mem'bers 103
pivot outwardly about hinges 136. Rollers 128 separate and the bundle of
retrieved mulch falls to the ground or can be removed from one of the

rollers. Although the embodiment shown in the drawings comprises each
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elongate side member 103 being prc;vided in two parts and joit\ed together
by a respective hinge 136, it is enviséged'that in alternative embodiments
just one side member 103 is'provided in twb parts and‘ joined togéther by a

hinge 136 such that only one elongate side member 103 pivots outwardly

to allow the bundle of retrieved mulch to be removed or fall to the ground.

A péir of wheets 144 -are rotatably mounted to the elongate side
members 103 by any suitable vmeans to provide support for the mulch
retriever 100. A hitch arrangement 146 comprising a plurality of.h-itching
brackets 148 is welded to a forward one ot the elongate transverse -
members 105 to facilitate hitching of the mulch'retriever 100 to one of a
range of powered vehicles with different hitch attachments, such' as a
tractot (not shown). Strengthening bars 150 extend substantially diagonally
between the hitch arrangement 146 and the eIongateA side members 103

and are welded thereto.

It is envisaged that embodiments of the present invention can be

- used to retrieve buried or partially embedded flexible sheéting material

other than plastic mulch. For example, it is envisaged that embodiments of
the present invention can be used to retrieve silt fencing that is inserted in -

the ground to prevent soil erosion.

Advantages of the present invention include the projéction5-124 of
the transverse (rattler) bars 122 engaging and vibrating the plastic muich to
shake free the majority, if not all, of the dirt, earth and soil attachéd to the

mulch before it is rolled around the roilers 128. Passing the plastic mulch
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120 aids in maximising the removal of dirt, earth and soil etc. from the

“plastic mulch and reduces the likelihood of such debris being trapped in the

bundled mulch. The amount of soil and therefore nutrients removed from
the growing area is thus reduced compared with the prior art devices. Aliso,A
the mass of the mulch bundle for disposal is therefore reduced, which in
turn reduces the cost of disposal where thé cost is based on the mass of
the bundle. Furthermore, the émount of mulch that can be captun;ed by the
rbllers 128 is increased because soil is not attached to the muich, which

would otherwise occupy volume in the bundle. Consequently, fewer

- interruptions to empty full rollers are experienced with the present

invention, thus contributing to overall efficiency.

Throughout the specification the aim has been to describe the
invention without limiting the invention to any one embodiment or specific
collection of features. Perséns skilled in the relevant art may realize
variations from the s_peciﬁc embodiments that will nonetheless fall within

the scope of the invention.
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CLAIMS
1. A plastic mulch retriever comprising:
a body;

at least one cutting or digging element mounted to the body to

5 loosen plastic mulch embedded in.the ground; -

a conveyor mounted to the body rearward of the at least one
cutting or digging eleménts to engage the loosened plastic mulch
and remove at least some of the ground material attached to the

extracted mulch; and

10 : at least one storage device mounted to the body rearward of

the conveyor to store the retrieved plastic mulch.

2. The plastic mulch retriever of claim 1, wherein the conveyor

comprises a plurality of substantially transverse bars.
15

3. The plastic mulch retriever of claim 2, wherein the substantially

transverse bars engage the loosened plastic mulch.
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4. The plastic mulch retriever of claim 2, wherein the substantially
transverse bars comprisé one or more projections for engaging the

loosened plastic mulch.

5 5. The plastic mulch retriever of claim 1, wherein the at least one
cutting or digging element comprises one or more substantially

vertically mounted coulter wheels.

6. The plastic mulch retriever of claim '1, wherein the at least one
10 cutting or digging element comprises one or more substantially '

horizontally mounted angled cutting blades.

7. The plastic mulch retrieve( of claim 1, wherein the at least one
cutting or digging “element comprisés one or more blades
15 substahtially aligned with elongate side members of the body and

angled toward the ground.

8. The plastic mulch retriever of claim 1, wherein the storage device
comprises a pair of rollers rotatably mounted to the body, the pair

20 of rollers releasably connected by a locking mechanism.
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The plastic mulch retriever of claim 8, wherein the retrieved plastic

~ muich passes first over the top of the rollers and then underneath

the rollers as the plastic mulch is wrapped around the rollers.

The plastic mulch retriever of claim 8, wherein a speed of rotation
of the rollers is adjustable and is adjusted according to a speed of

the plastic mulch rétriever.

The plastic mulch retriever of claim 8, wherein a speed of rotation
of thé.rollers is a_djustable and is adjusted according to a diameter

of a bundle of mulch on the rollers.

The plastic mulch retriever of claim 1, wherein a position at which

the conveyor is rﬁounted to the body is adjustable.

The plastic mulch retriever of claim 1,. whereih a height of the

conveyor relative to the body and the ground is adjustable.

The plastic mulch retriever of claim 1, wherein an angie of

inclination of the conveyor relative to the body is adjustable.
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15. The p.lastic mdlch retriever of claim 8, wherein the body comprises
é pair of”s.paced apart elongate side members, at least one of the
elongate side members being in two parts joined together by a
hinge allowing 6ne part to which one of tﬁe rollers ?s mounted to

] _ pivot relative to the other part.
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