wo 20197000020 A1 | 0K 00 0 0 O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
03 January 2019 (03.01.2019)

(10) International Publication Number

WO 2019/000020 A1

WIPO I PCT

(51) International Patent Classification:
A01G 17/02 (2006.01) A01D 23/00 (2006.01)
A01G 3/04 (2006.01)

(21) International Application Number:
PCT/AU2018/050595

(22) International Filing Date:
15 June 2018 (15.06.2018)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

2017902532 30 June 2017 (30.06.2017) AU

(72) Inventor; and
(71) Applicant: SCHILLER, Cameron [AU/AU]J; PO Box 57,
Morgan, South Australia 5320 (AU).

(74) Agent: DAVIES COLLISON CAVE PTY LTD; Level
15, 1 Nicholson Street, Melbourne, Victoria 3000 (AU).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(54) Title: PRUNING APPARATUS

446

N

IR
-~ b
)
[ -
;
H
i
H
H
i
H
i
i
i

448

FIGURE 1

(57) Abstract: A vine or cane pruning apparatus, comprising a toothed wheel for guiding the pruning apparatus over vegetation in
use, the wheel comprising a multiplicity of generally radially projecting teeth distributed about the periphery of the wheel for catching
vegetation between gaps of the teeth, and wherein the wheel rotates by consequence of its engagement with the vegetation and vine
or cane posts as the apparatus is driven along a row of vines or canes for pruning; and a driven rotary cutter mounted co-axially to
the wheel for cutting vegetation caught between the teeth, the cutter being configured such that its effective cutting area falls within

the diameter of the wheel.
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PRUNING APPARATUS

Field of the Invention

The invention generally relates to pruning of vines or canes, and more specifically to a

pruning apparatus that is driven along a row of vines or canes for pruning.

Background

Conventional vine or cane pruning machines are generally provided with rotary saw blades
with associated motorised wheels for guiding the blades over the vegetation for pruning. A
drawback with existing pruning machines is that the motorised wheels often push the
vegetation away from the cutting blades and hence reduce the effectiveness of the
machine. Additionally, conventional pruning machines with such motorised wheels can be
rough on the vines or canes during the pruning process and may cause lasting damage to
the vegetation; thereby, forcing such machines to travel at slower speeds of about 2 km/hr
in order to reduce damaged caused to the vegetation. The roughness of the conventional
pruning machines means that these machines have been used primarily for the pre-pruning

process after which a more expensive manual pruning step is still required.

The applicant has determined that it would be advantageous to provide an improved
pruning apparatus which reduced damage to the vegetation during use and which enhances
the speed and efficiency of the mechanised vine or cane pruning process. The present
invention, in its preferred embodiments, seeks to at least in part alleviate the above-

identified problems or to provide the public with a useful choice.

Summary of the Invention

According to an aspect of the invention, there is provided a vine or cane pruning apparatus,
comprising a toothed wheel for guiding the pruning apparatus over vegetation in use, the
wheel comprising a multiplicity of generally radially projecting teeth distributed about the
periphery of the wheel for catching vegetation between gaps of the teeth, and wherein the
wheel rotates by consequence of its engagement with the vegetation and vine or cane posts

as the apparatus is driven along a row of vines or canes for pruning; and a driven rotary
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cutter mounted co-axially to the wheel for cutting vegetation caught between the teeth, the
cutter being configured such that its effective cutting area falls within the diameter of the

wheel.

In one embodiment, the apparatus further comprises a displaceable arm assembly for
connecting the toothed wheel with a prime mover for driving the apparatus along a row of
vines or canes for pruning such that the wheel, when mounted to a distal end of the arm

assembly, is laterally moveable with respect to the prime mover.

Preferably, the arm assembly is provided with one or more actuation mechanism(s)
configured such that the wheel can be actuated to move laterally with respect to the

pruning apparatus in a forward and/or reverse direction(s).

Preferably, the arm assembly is provided with one or more suspension system(s)
configured such that the mounted wheel is biased to return to a neutral position with
respect to the prime mover from a deflected position after encountering resistance against

vegetation and/or post obstacles in use.

Preferably, the arm assembly comprises a first arm and a second arm pivotably coupled to
the first arm, and a suspension system coupled therebetween such that the first arm is

laterally moveable between the biased neutral position and the deflected position.

Preferably, the arm assembly further comprises a third arm pivotably coupled to the second
arm, and wherein a second suspension system is coupled therebetween such that the lateral
movement of both the first arm and the second arm are effected when the wheel, when
mounted to a distal end of the first arm, encounters vegetation and/or post obstacles in use

for improved traction between the wheel and said obstacles when traversing said obstacles.

Preferably, the arm assembly is horizontally and vertically adjustable relative to the prime

mover.
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Preferably, the teeth of the wheel are configured to have with a length which range from

about 6 cm to about 8 cm.

Preferably, the widest spacing between adjacent teeth of the wheel is configured to be

about 2 cm to about 5 cm.

Preferably, the teeth are configured to be in an elongated shape with a rounded distal end

for traversing vegetation and/or post obstacles.

Preferably, the rotary cutter in the form of an elongated cutting blade having cutting edges

at and/or near opposite ends of the blade.

Preferably, the cutter is configured such that a tip end of its cutting edge extends between a

root of the teeth and a tip end of the teeth.

Preferably, the cutter is mounted about 1 cm above the toothed wheel.

In one embodiment, the apparatus further comprises a second like driven rotary cutter
mounted adjacent and below the toothed wheel for extending the pruning area of the

apparatus.

In one embodiment, the apparatus further comprises a second like toothed wheel mounted
co-axially below the first-defined toothed wheel for catching additional vegetation for
cutting, wherein the second toothed wheel is configured with a reduced diameter with

respect to the first-defined toothed wheel.
In one embodiment, the apparatus further comprises an agitator in the form of a rod driven
in rotation located below the toothed wheel for agitating vegetation such that they move

closer to the toothed wheel and the rotary cutter for pruning.

Preferably, the teeth of the toothed wheel are substantially rigid.
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According to another aspect of the invention, there is provided a pruning apparatus as
described above in combination with a prime mover for driving the apparatus along a row

of vines or canes for pruning.

Further aspects of the present invention and further embodiments of the aspects described

in the preceding paragraphs will become apparent from the following description.

While aspects of the pedestal assembly will be described below for use in combination
with each other in the preferred embodiments of the present invention, it is to be
understood by a skilled person that some aspects of the present invention are equally
suitable for use as standalone inventions that can be individually incorporated into

pedestals not described herein.

Brief description of drawings

The invention will now be described, by way of non-limiting example only, with reference
to the accompanying drawings, in which:

Figure 1 is a plan schematic view of a pruning apparatus according to a preferred
embodiment of the present invention; and

Figure 2 is a side schematic view of an arm assembly of a pruning apparatus

according to an embodiment of the present invention.

Detailed description

Figures 1 and 2 show schematically a vine or cane pruning apparatus 100 according to
preferred embodiments of the present invention having a cutting assembly 200 mounted to
a displaceable arm assembly 400. The pruning apparatus 100 is mountable to a prime
mover (not shown) for driving the pruning apparatus 100 along a row of vines or canes for

pruning.

Referring to Figure 1, in one preferred embodiment of the invention, the cutting assembly

200 is provided with a toothed wheel 300 in the form of a cog having radially projecting
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teeth 312 distributed about the periphery of the wheel 300 and a driven cutter in the form
of an elongated cutting blade 210 for pruning vegetation mounted co-axially to the toothed
wheel 300. Vegetation caught in a gap 318 between the teeth 312 would be cut by the
rotary cutting blade 210. The toothed wheel 300 is not driven, rather it rotates by
consequence of its engagement with vine or cane vegetation in use. In one configuration,
the teeth 312 are configured with an elongated shape with a rounded distal end 316. The
toothed wheel 300, as configured, acts as a guide for the cutting assembly 200 by
traversing over the vegetation to be pruned whilst allowing such vegetation to be caught
between the gaps 318 defined between adjacent teeth 312 of the wheel 300.
Advantageously, the teeth 312 of the toothed wheel 300 allow the wheel 300 to
traverses/roll over the vegetation to the pruned while minimising damage to the underlying
vegetation. This effect is further enhanced when the toothed wheel 300 is used in
combination with the arm assembly 400 to be described later in the specification.
Additionally, the toothed wheel 300 advantageously does not push vegetation away like
conventional guides, rather, it facilitates the function of catching vegetation between the

gap 318 for pruning by the rotary cutter 210.

Configuration of teeth 312 on the toothed wheel 300 such as the number of teeth and
dimensional properties of the teeth depends on the vegetation to the pruned. A larger gap
318 between adjacent teeth 312 of the wheel 300 will allow thicker vines and canes to be
pruned by the cutting blade 210, while a smaller gap 318 between teeth 312 of the wheel
protects the cutting blade 210 from striking larger vegetation objects. For example, a gap
318 of 24 mm between adjacent teeth 312 would allow vegetation of about 19 mm in
diameter to be caught within said gap 318 and subsequently cut by the rotary blade 210. In
some configurations, the widest gap 318 between adjacent teeth 312 ranges from about 2
cm to about 5 cm. It is to be appreciated that other dimensions may also be suitable

depending on the pruning application.

In some embodiments, the radial lengths of the teeth 312 (between a root 314 of the teeth
and its tip end 316) together with the length of the cutting blade 210 also govern how

closely the vegetation is pruned with respect to the vine or cane trunk/post. The cutting
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blade 210 length being left unchanged, longer teeth 312 configurations allow more
vegetation to be caught within the gap 318 between adjacent teeth 312, while shorter teeth
312 configurations allow relatively fewer vegetation to be caught within the gap 318
between adjacent teeth 312 and hence vegetation is likely to be pruned closer to a trunk or
post. In some configurations, the teeth 312 of the wheel 300 are configured to have with a
length which range from about 6 cm to about 8§ cm. It is to be appreciated that other

dimensions may also be suitable depending on the pruning application.

The toothed wheel 300 can be in the form of a disc/plate constructed from high tensile
steel. In an embodiment, the toothed wheel 300 is constructed from separate components

or pieces so that it may be easier to assemble wheels 300 of larger diameters.

Referring to Figures 1 and 2, the driven rotary cutter 210 is mounted co-axially to the
wheel 300 for cutting or pruning any vegetation that are caught or trapped between the
teeth 312 of the wheel 300 (i.e. in the gap 318). In one embodiment, the cutter 210 has a
reach within the diameter of the wheel 300 so that the blade is protected against striking
objections that are thicker in length than the size of the teeth gap 318. The cutter 210 is
configured such that a tip end 212 of its cutting edge 214 extends between a root 314 of the
teeth 312 and a tip end 316 of the teeth 312. In this configuration, it can be said that the
effective cutting or pruning area of the cutter 210 falls within the diameter of the wheel
300. In one configuration, the cutter 210 is powered by a motor (not shown) mounted to
the apparatus 100 and is in the form of a rotary elongated cutting blade rotatable about axis
342 to which the wheel 300 is also mounted. The blade is configured to have cutting edges
214 at and/or near opposite ends of the blade. It is to be understood that in accordance
with a preferred embodiment, the rotary cutter 210 blade is to be a low-torque high-speed
blade as opposed to a high-torque low-speed rotary saw cutter utilised in conventional

pruning devices.

In one embodiment, the rotary cutter 210 is co-axially mounted above the toothed wheel
300. In one configurations, the cutter is mounted about 1 cm above the wheel 300 to cut

closer to the vegetation. It is to be appreciated that other dimensions may also be suitable
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depending on the pruning application. It is to be understood that vegetation which hang
above or goes over the toothed wheel 300 will also be cut by the rotary cutter 210. The
cutter 210 can be constructed from high tensile steel material. The cutter 210 can be

driven by a motor or a suitable powering means mounted to the pruning apparatus 100.

The toothed wheel 300 and the driven rotary cutter 210 is mounted to a displaceable arm
assembly 400 which is in turn mountable to a prime mover for driving the apparatus 100
along a row of vines or canes to be pruned. The arm assembly 400 mounting can be
horizontally and vertically adjusted relative to the prime mover so that the cutting
assembly 200 of the apparatus 100 could prune vegetation at any given height. It is to be
appreciated that the arm assembly 400 and hence the pruning apparatus 100 can be
configured to operate on a right-hand side or a left-hand side of the prime mover. The
configuration as shown in Figure 1 is for a right-hand side operation where the forward
movement of the apparatus 100 is configured to travel in the direction indicated by the

arrow, and a mirrored configuration can be used for a left-hand side operation.

In one embodiment, the displaceable arm assembly 400 is provided with a first arm 410, a
second arm 420 pivotably coupled to the first arm 410, and a third arm in the form of a
fixed boom 430 pivotably coupled to the second arm 420. The cutting assembly 200
which include the toothed wheel 300 and the rotary cutter 210 is mounted to a distal end
412 of the first arm 410. The arm assembly 400 is mountable to a prime mover such as a
tractor at or near the proximate end 434 of the third arm 430. It is to be appreciated that
the end 412 defines an end of the arm assembly 400 that is closest to the vegetation to be
pruned when in use. The arm assembly 400 is mounted laterally extending to a prime
mover and the pivoted coupling configuration above allows the first arm 410 and the

second arm 420 to move laterally with respect to the prime mover when mounted.

The arm assembly 400 is provided with one or more suspension system(s) configured such
that the first arm 410 and/or the second arm 420 and hence the mounted wheel 300 is/are
biased to return to a neutral position with respect to the prime mover (such as a straight

horizontally extended position) from a deflected position after encountering resistance
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against vegetation and/or post obstacles in use. In one configuration, the arm assembly
400 1s provided with a suspension system 440 in the form of a shock absorber coupled
between the first arm 410 and the second arm 420. This shock absorber 440 will bear the
brunt of initial impact when the toothed wheel 300 mounted to the first arm 410 encounters
resistance from hitting objects larger in diameter than the size of the teeth gap 318 of the
toothed wheel 300 and bias the first arm 410 to return to the neutrally extended position

from a deflected position after encountering any resistance.

In the preferred embodiment, the arm assembly 400 is further provided with a second
suspension system 446 in the form of a shock absorber coupled between the second arm
420 and the third arm 430. This effectively provides a double-action movement of the arm
assembly 400 against deflection of the arms 410, 420 in response to resistance encountered
by the toothed wheel 300. Specifically, when the first suspension system 440 and the first
arm 410 reaches a certain permitted tension/compression or length of travel, the second
suspension system 446 will become engaged and as a result the second arm 420 will also
move in response to accommodate a resistance or obstacle such as a trunk or post
encountered by the toothed wheel 300 so that both arms 410, 420 could be retracted to
allow improved traction between the toothed wheel 300 and said obstacle when the
obstacle is being traversed. This arrangement effectively allows the toothed wheel 300 to
“walk” over an obstacle rather than hitting or bouncing from it when the toothed wheel 300
is driven into the obstacle. Therefore, the pruning apparatus 100 causes less damage to the
vegetation to be pruned and advantageously allows effective pruning action at speeds of
about 5 km/hr rather than the lower 2 km/hr pruning speed achieved by conventional

pruning apparatuses.

In some configurations, additional mechanisms could be included to control movement of
the arm assembly 400. An adjustable stopper 447 can be located adjacent the second arm
420 and the third arm 430 to bear the returning force of the second arm 420 from a
deflected position. Furthermore, an adjustable mount 448 can be added to the second
suspension system 442 to preload any deflection in the second arm 420 and/or to increase

tension to delay any movement in the second arm 420 in response to resistance
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encountered by the toothed wheel 300 mounted to the first arm 410.

Actuators can also be coupled to the arm assembly 400 so that the first arm 410 and the
toothed wheel 300, and/or the second arm 420 can be actuated to move laterally with
respect to a mounted prime mover in a forward and/or reverse direction(s). In one
configuration, a reverse actuator is mounted between the first arm 410 and the second arm
420 as seen in Figure 1 to allow the first arm 410 to be controlled and moved in a direction
against its normal course of operation as shown (such moving the arm 410 up to 70° anti-
clockwise). This reverse function advantageously provides the apparatus 100 with an
ability to reverse the direction of pruning should the need arises — such as to cover a
missed patch of vegetation or to prevent potential damage to the apparatus 100. This
feature also allows the apparatus 100 to prune vegetation in the reverse motion without

having to retract the toothed wheel 300.

A secondary actuator 446 can be added to the arm assembly 400, replacing the adjustable
stopper 447, to control the movement of the second arm 420 with respect to the arm
assembly 400. The secondary actuator 446 is configured to rotate the second arm 420
clockwise to pull the toothed wheel 300 away from vegetation and out of operation. Itis to

be appreciated that the actuators 444, 446 can be controlled manually or automatically.

In another embodiment, as seen in Figure 2, the pruning apparatus 100 is provided with a
second like driven rotary cutter 220 along the first arm 410 and positioned adjacent the
first-described rotary cutter 210 and below the toothed wheel 300. The purpose of the
second cutter 220 is to extend the cutting area of the apparatus 100 which is useful for
pruning large canopies out of reach of the first cutter 210. It is to be appreciated that
different blades could be used as the second rotary cutter 220 depending on pruning
requirements. The second cutter 220 is also driven by a motor 225 mounted to the first

arm 410.

The apparatus 100 can also be provided with a second toothed wheel 320 mounted co-

axially below the first-described toothed wheel 300 for catching additional vegetation for
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cutting by inciting sideways bending/flexing movement of the vegetation and also
advantageously provides the effect of shielding away any hard/metallic objects from the
rotary cutter 210. The second toothed wheel 320 is provided with a diameter smaller than
the first toothed wheel 300. In one configuration, the second toothed wheel 320 has a

diameter larger than the first-described rotary cutter.

The apparatus can be further provided with an agitator 360 in the form of a rod driven in
rotation located below the toothed wheel 300, 320 for agitating vegetation by introducing
sideways bending/flexing movement of the vegetation such that the affected vegetation
moves closer to the toothed wheel 300, 320 and the rotary cutter 210, 220 for improving

the effective reach of the pruning apparatus 100.

In use, the pruning apparatus 100 is mounted to a prime mover such as a tractor so that it
can be driven along a row of vine or cane vegetation to be pruned. The toothed wheel 300,
320 mounted at the distal end 412 of the first arm 410 is configured to start at a certain
distance from the vegetation depending on the pruning requirement. Vegetation to be
pruned is caught between gaps 318 of the toothed wheel 300 and subsequently pruned by
the driven cutter 210, 220. When the toothed wheel 300, 320 encounters an obstacle such
as a trunk or post, the first arm 410 and the second arm 420 is configured to deflect to
accommodate resistance encountered by the toothed wheel 300, 320 such that the obstacle
is traversed by way of the toothed wheel 300, 320 gently rolling over the obstacle rather
than bumping into or bouncing off the obstacle at speed. This advantageously allows the
pruning apparatus 100 to effectively prune vegetation at over twice the speed of

conventional pruning machines and reduce damage caused to the vegetation.

Although the pruning apparatus 100 has been described to be applicable for use with vine
or cane pruning, it is to be understood that they could be equally suitable for use with other

pruning applications.

In the description and drawings of this embodiment, same reference numerals are used as

have been used in respect of the first embodiment, to denote and refer to corresponding
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features.

While various embodiments of the present invention have been described above, it should
be understood that they have been presented by way of example only, and not by way of
limitation. It will be apparent to a person skilled in the relevant art that various changes in
form and detail can be made therein without departing from the spirit and scope of the
invention. Thus, the present invention should not be limited by any of the above described

exemplary embodiments.

Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise", and variations such as "comprises" and "comprising", will
be understood to imply the inclusion of a stated integer or step or group of integers or steps

but not the exclusion of any other integer or step or group of integers or steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A vine or cane pruning apparatus, comprising:

a toothed wheel for guiding the pruning apparatus over vegetation in use, the wheel
comprising a multiplicity of generally radially projecting teeth distributed about the
periphery of the wheel for catching vegetation between gaps of the teeth, and wherein the
wheel rotates by consequence of its engagement with the vegetation and vine or cane posts
as the apparatus is driven along a row of vines or canes for pruning; and

a driven rotary cutter mounted co-axially to the wheel for cutting vegetation caught
between the teeth, the cutter being configured such that its effective cutting area falls

within the diameter of the wheel.

2. A pruning apparatus according to claim 1, further comprising a displaceable arm
assembly for connecting the toothed wheel with a prime mover for driving the apparatus
along a row of vines or canes for pruning such that the wheel, when mounted to a distal

end of the arm assembly, is laterally moveable with respect to the prime mover.

3. A pruning apparatus according to claim 2, wherein the arm assembly is provided
with one or more actuation mechanism(s) configured such that the wheel can be actuated
to move laterally with respect to a mounted prime mover in a forward and/or reverse

direction(s).

4. A pruning apparatus according to claim 2 or 3, wherein the arm assembly is
provided with one or more suspension system(s) configured such that the mounted wheel is
biased to return to a neutral position with respect to the prime mover from a deflected

position after encountering resistance against vegetation and/or post obstacles in use.

5. A pruning apparatus according to claim 4, wherein the arm assembly comprises a
first arm and a second arm pivotably coupled to the first arm, and a suspension system
coupled therebetween such that the first arm is laterally moveable between the biased

neutral position and the deflected position.
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6. A pruning apparatus according to claim 5, wherein the arm assembly further
comprises a third arm pivotably coupled to the second arm, and wherein a second
suspension system is coupled therebetween such that the lateral movement of both the first
arm and the second arm are effected when the wheel, when mounted to a distal end of the
first arm, encounters vegetation and/or post obstacles in use for improved traction between

the wheel and said obstacles when traversing said obstacles.

7. A pruning apparatus according to any one of claims 2 to 6, wherein the arm

assembly is horizontally and vertically adjustable relative to the prime mover.

8. A pruning apparatus according to any one of the preceding claims, wherein the
teeth of the wheel are configured to have with a length which range from about 6 cm to

about 8 cm.

9. A pruning apparatus according to any one of the preceding claims, wherein the
widest spacing between adjacent teeth of the wheel is configured to be about 2 cm to about

5 cm.

10. A pruning apparatus according to any one of the preceding claims, wherein the
teeth are configured to be in an elongated shape with a rounded distal end for traversing

vegetation and/or post obstacles.

11. A pruning apparatus according to any one of the preceding claims, wherein the
rotary cutter in the form of an elongated cutting blade having cutting edges at and/or near

opposite ends of the blade.

12. A pruning apparatus according to any one of the preceding claims, wherein the
cutter is configured such that a tip end of its cutting edge extends between a root of the

teeth and a tip end of the teeth.
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13. A pruning apparatus according to any one of the preceding claims, wherein the

cutter is mounted about 1 cm above the toothed wheel.

14. A pruning apparatus according to claim 13, further comprising a second like driven
rotary cutter mounted adjacent and below the toothed wheel for extending the pruning area

of the apparatus.

15. A pruning apparatus according to any one of the preceding claims, further
comprising a second like toothed wheel mounted co-axially below the first-defined toothed
wheel for catching additional vegetation for cutting, wherein the second toothed wheel is

configured with a reduced diameter with respect to the first-defined toothed wheel.

16. A pruning apparatus according to any one of the preceding claims, further
comprising an agitator in the form of a rod driven in rotation located below the toothed
wheel for agitating vegetation such that they move closer to the toothed wheel and the

rotary cutter for pruning.

17. A pruning apparatus according to any one of the preceding claims, wherein the

teeth of the toothed wheel are substantially rigid.

18. A pruning apparatus according to any one of the preceding claims in combination

with a prime mover for driving the apparatus along a row of vines or canes for pruning.
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