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This invention relates to farm machinery and more particularly to machinery Vv /18

useful in market gardening of vegetables and the like grown in temporary enclosures.
The invention provides a device (16) for sequentially inserting hoops (18) into the
ground, which comprises a member (26) adapted to hold or engage a hoop (18), the
member (26) reciprocally movable between a first operative position and a second
operative position, and drive means (42, 46) for moving the member (26) between the 50
first and second operative positions, wherein, in moving from the first to the second

operative position, the member (38) will drive a hoop (18) engaged or held by the s o
member (38) at least partially into the ground. The invention also provides a device for
sequentially removing hoops (18) from the ground, which comprises a member adapted
to hold or engage a hoop (19), the member is reciprocally moveable between a first
operative position and a second operative position; and drive means for moving the 2
member between the first and second operative positions, wherein, in moving between
the first and second positions the member will remove a hoop (18) engaged or held

by the member from ground.
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A DEVICE, FOR THE MECHANICAL INSERTION AND REMOVAL OF AGRICULTURAL HOOPS,
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ATTACHED TO A TRACTOR
Technical Field

This invention relates to farm machinery and more particularly to machinery useful
in market gardening of vegetables and the like.

Background Art

It is common, in commercial farms, to grow vegetables and the like in temporary
enclosures, so as to speed growth and improve productivity. The vegetables are
planted in rows and a temporary enclosure is placed over each row. The
enclosure usually comprises a series of spaced apart U-shaped hoops inserted
into the ground with a long sheet of transparent plastics material stretched over
the hoops along the row.

The sides of the plastics material are buried in the ground along the rows, thereby
fully enclosing the vegetables.

Current practice is that the hoops are manually inserted into the ground and,
similarly, manually removed. The plastics material is also manually placed and
removed from the hoops. This is not only an unpleasant operation but is time
consuming and expensive. Moreover, manual placing of the hoops is not
particularly accurate in either spacing of the hoops from one another or sideways
relative to the centre line of the row.

Disclosure of Invention

In an attempt to overcome at least one of the disadvantages as discussed above,
the invention, in one broad form, comprises a device for inserting hoops into the
ground, the device comprising:

a member adapted to hold or engage a hoop, the member reciprocally
movable between a first operative position and a second operative position,

drive means for moving the member between the first and second
operative positions,

wherein, in moving from the first to the second operative position, the
member will drive a hoop engaged or held by the member at least partially
into the ground.
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Preferably the member reciprocates along a linear path. However, a non linear
path may be utilised. The member preferably reciprocates along a vertical path
and preferably pushes the hoop into the ground from above. Additionally or as the
sole engagement, the member may hold the hoop.

Preferably there is provided holding means for holding the hoop in position prior
to insertion. The holding means may be mechanical devices or magnets.

Preferably the device includes guides to aid in guiding the hoop into the ground.

The drive means may comprise a hydraulic ram which reciprocates the member in
either one or both directions.

If it only moves the member in one direction, preferably this is the “return” cycle
and preferably one or more springs are provided for the “driving” cycle. Where
springs are used for the driving cycle, preferably the ram is engaged with the
member by way of a releasable catch.

A supply device is preferably'provided to automatically supply another hoop to the
device every time a hoop is inserted into the ground. The supply device preferably
comprises at least one rod having a helical groove in its surface sized to receive
the hoop and drive means for rotating the rod.

Preferably the supply means comprises four rods to engage the hoop at spaced
locations. More preferably the supply means includes guide means associated
with each rod to maintain the hoop or hoops in contact with the associated rod.
The supply means may also comprise a storage means, with multiple hoops
mounted on the rods, in a spaced apart manner.

In another broad form, the invention also provides a device for removing hoops
inserted in the ground, the device comprising:

a member adapted to hold or engage a hoop, the member reciprocally
movable between a first operative position and a second operative position;

drive means for moving the member between the first and second
operative positions,

wherein, in moving between the first and second positions the member will
remove a hoop engaged or held by the member from ground.
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Preferably the member moves along an inclined path, so that its rearward motion
is equal to the forward motion of the tractor.

Preferably the member includes holding means to hold the hoop as it is being
withdrawn. This is useful where one leg of the hoop may stick in the ground.
Without holding means the member is more likely to straighten the hoop without
removing it. The member is preferably pivotably mounted on a mobile carnage
and pivots to eject a hoop which has been removed from the ground. However
other ejection mechanisms may be used.

Preferably the drive means may comprise a hydraulic ram which reciprocates the
member in either one or both directions. If it only moves the member in one
direction, preferably this is the “return” cycle and preferably one or more springs
are provided for the “driving” cycle. Where springs are used for the driving cycle,
preferably the ram is engaged with the member by way of a releasable catch.

The invention shall be better understood from the following description of non-
limiting embodiments of the invention and the drawings, in which:

Brief Description of the Drawings

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

is a schematic plan view showing a tractor with an embodiment of
the invention for inserting hoops attached thereto.

is a schematic side view of the figure 1 device.

is a front elevation of a hoop insertion device according to the
invention.

is a side elevation of the device of figure 3.

is a side elevation of a delivery mechanism for the insertion device
of figures 3 and 4.

is a front elevation of the mechanism of figure 5.

is a side elevation of a device for removing hoops inserted in the
ground.

is a front elevation of the device of figure 7.
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Best Mode of Carrying Out the Invention

Referring to figures 1 to 6 there is shown a tractor 10 carrying two hoop
delivery/insertion devices 12, one on either side of the tractor 10. Two devices are
not necessary, but having two mounted on one tractor obviously doubles
productivity compared to having a single delivery/insertion device.

The delivery/insertion devices 12 each comprises a storage/delivery mechanism
14 and an insertion mechanism 16. The storage/delivery mechanism 14 stores
hoops 18 and delivers one hoop at a time to the insertion mechanism 16, for
insertion into the ground at regular intervals.

Figures 3 and 4 show the insertion device 16.

The insertion device 16 has a forward facing face plate 20 on which are mounted
four magnets 22. These are for holding a hoop 18 against the face plate 20 when
the hoop 18 is delivered to the insertion device 16 by the storage/delivery
mechanism 14. There are two guides 24 located at the base of the face plate 20,
which are to aid in guiding the hoop into the ground.

These are positioned below the hoop when it is first delivered to the face plate 20
and only guide the hoop 18 when it is being inserted into the ground.

The insertion device 16 has a U-shaped frame 30 and The two plates 20, 28 are
mounted on either side of the frame. There is provided an anvil 26, which is
sandwiched between the face plate 20 and a rear plate 28. The anvil 26 operates
in the manner of a guillotine and is vertically movable between the two plates 20
and 28. The upper limit of the anvil's movement is limited by the upper frame
member 32. The face plate 20 is composed of two plates 20a and 20b with a
central opening 34 extending vertically the height of the frame 30. The anvil has a
forward extending protrusion 36 that passes through the opening 34. A semi-
circular shaped driving member 38 is mounted on the protrusion 36 and has a
shape corresponding to that of the hoop 18. The driving member 38 extends in
front of the face plate 20, but close to it. Thus as the anvil moves downwards, the
driving member will engage a hoop 18 secured to the face plate 20 by the
magnets 22 and drive it downwards into the ground. Obviously the magnets will
not prevent the hoop 18 moving under the influence of the driving member 38.

Each face plate 20a, 20b has an elongate slot 40a & 40b adjacent the respective
outer edge 41. The anvil 26 has two pins 42, each of which engages in one of the
slots 40a & 40b. Attached to each pin 42, forward of the face plates 20a, 20b is a
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spring 44. The other end of the spring is attached to the lower edge 45 of the
frame. The springs 42 are thus tensioned by raising of the anvil 26 and will tend to
urge the anvil 26 downwards. Upwards motion of the anvil 26 is achieved by a
centrally mounted hydraulic ram 46.

The ram 46 is arranged such that contraction of the ram 46 causes upwards
motion of the anvil 26. If desired, the device may be modified so that expansion of
a ram raises the anvil 26. The upper limit of motion of the anvil 26 is defined by
rubber shock absorbers 50, which are located at the upper ends of the slots 40a
and 40b. Thus the anvil 26 may be raised until the pins 42 bear on the shock
absorbers 50. In use, the pins 42 will bear on the shock absorbers 50 before the
ram 46 is fully contracted. This is to aid in durability and to reduce transfer of
shock to the tractor from raising of the anvil 26.

The ram 26 is attached to the anvil by way of a catch 48. The anvil 26 may be
raised by the ram 46, tensioning the springs 44 and when the catch 48 is
released, the springs 44 will draw the anvil 26 downwards.

In use, the ram 46 is actuated to raise the anvil 26 and a hoop 18 is delivered to
the face plate 20, as will be discussed later. In this position the driving member 38
is just above the hoop. The catch 48 is then released and the springs 44 draw the
anvil 26 and driving member 38 rapidly downwards to contact the hoop 18. The
hoop 18 is then driven down into the ground. As mentioned before, the hoop 18 is
initially above the guides 24 but on initial downwards movement, the free ends 19
of the hoop 18 enter the guides 24. As the hoop 18 continues downwards into the
ground, the guides aid in maintaining the hoop 18 in a correct orientation and to
prevent buckling.

The springs 44 are of a stiffness that they drive the anvil 26 and hoop 18 into the
ground at a speed that negligible forward movement of the tractor occurs during
the insertion phase. Once the hoop 18 has been driven into the ground, the
tractor 10 continues forward and the hoop 18 passes underneath the insertion
device 16. Since the guides 24 are open towards the rear, they do not impede
movement of the hoop relative to the device 16. The ram 46 is then activated to
raise the anvil 26 to its upper position, so enabling another hoop 18 to be
delivered and the cycle to be repeated.

Referring to figures 5 and 6, the hoop storage/delivery device 14 is mounted in
front of insertion device 16 and comprises a base 60 mounted to the tractor 10.
Mounted on the base 60 are two longitudinally extending beams 62. Mounted at
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the ends of these beams 62 are uprights 64. Mounted between the upper ends of
the uprights 64 are two parallel drive members 66a,b. Mounted adjacent the lower
ends of the uprights are a further two parallel drive members 66c,d. The four drive
members are mounted for rotation about their axes and are coupled so as to
rotate together and at the same angular velocity. Rotation of the drive members is
achieved by flexible members 68, which may be belts or chains. The flexible
members 68 are arranged such that all of the drive members 66a, b, c and d
rotate in the same direction, ie, either all clockwise or all anti clockwise. This
enables the drive members 663, b, ¢ and d to be identical, and so reduces the
number of different parts required.

The drive members 66 each has a helical groove in their surface with a width wide
enough to receive a hoop. As seen in Fig. 6, the four driving members 66a-d are
positioned so that the two upper driving members 66 engage the arch of the hoop
18 whilst the two lower driving members 66¢ and d engage the hoop 18 adjacent
its free ends. Preferably the drive members 66 are made or surfaced with a
plastics material that has a low coefficient of friction with steel.

A drive (not shown) is provided to rotate the four driving members 66 at an
appropriate speed and at the appropriate time. Rotation of the four drive members
thus causes any hoop(s) so engaged to be moved linearly along the drive
members towards the insertion mechanism. The gap between the rear most end
of the driving members 66 and the face plate 20 of the insertion mechanism 16 is
relatively small. Thus as a hoop 18 is ejected from the rearward end of the
delivery device, the magnets attract and hold it to the face plate 20.

Since the hoops will be re-used, it is likely that they may become bent or slightly
out of shape over time. If the hoop 18 is bent outwards, its lower ends will not
engage the two lower driving members. Accordingly, two guides 70 are provided
on either side of the mechanism 14.

Each of the guides 70 comprise an upright post 72 at the front of the delivery
mechanism 14 and two horizontally extending‘guide bars 74. These guide bars
extend rearwards adjacent the upper and lower drive members 66. These guide
bars 74 are preferably comprised of or coated with a low friction plastics material.
If coated with a plastics material, preferably the coating is replaceable to
accommodate wear. The guide bars 74 are spaced at a distance from the drive
members 66 so that a hoop must engage within the groove on the drive member
66. The gap between the guide bars 74 and drive members 66 is less than the
thickness of the hoop.
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The insertion device 16 and delivery device 14 are operated by a control unit (not
shown) which activates each device at the appropriate time, preferably when the
tractor has travelled a preset distance since the last hoop was inserted into the
ground. Preferably measurement of distance travelled is by way of a sensor
mounted to one of the tractor's wheels. This is a better solution compared to using
a separate measuring wheel, since a separate measuring wheel is more likely to
slip than the tractor wheel.

In a preferred form, a disc having 58 holes arranged circumferentially is mounted
on one of the tractor wheels or axles. An optical or magnetic sensor detects
rotation of the wheel and causes one hoop to be inserted for each rotation of the
disc, ie. every 58 holes. Obviously, for different sized wheels, the number of holes
counted for each cycle may be varied.

When the control device determines a hoop is to be inserted, it causes the ram 46
to raise the anvil 26. The drive members are rotated one revolution to deliver a
hoop to the face plate 20 and then the catch 48 is released.

Referring to figures 7 and 8, there is shown a device 80 for removing hoops from
the ground. The device 80 comprises a base 82 attached to the tractor 10.
Mounted on the base 82 and extending in a forward direction is an inclined frame
84. The frame 84 is mounted to the base 82 by way of stanchions 86 and 88.
Stanchion 86 is pivotably mounted at one end to the lower end of the frame 84
and at its other end is pivotably mounted to the base 82.

Similarly, stanchion 88 is pivotably mounted to the upper end of the frame 84 and
at its other end to the base 82. The length of the upper stanchion 88 is adjustable
whilst the angular position of the fixed length stanchion 86 is adjustable by way of
adjustable length stay 90. Thus, the height and angle of the frame 84 may be
adjusted relative to the base 82 and hence to the ground.

Mounted on the frame 84 is a track 92 and a retrieval carriage 94 is mounted on
the track. This carriage 94 is movable longitudinally along the track 92. Mounted
on the carriage is an arcuate retrieval member 96, which has a shape
corresponding to that of the hoops 18. As seen in figure 7, the upper surface 97 of
the retrieval member is flat. However, if desired, it may be V or U-shaped to better
hold the hoop as it is drawn from the ground.

The carriage 94 and retrieval member 96 are caused to reciprocate along the
track 92 by a suitable drive mechanism. This may be by a simple double action
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hydraulic ram, or it may be a similar drive to that used with the insertion device
16. In the latter case, it will be appreciated that the springs will be arranged to
drive the carriage 94 upwards along the track 92 and the ram will draw it
downwards.

As seen in fig. 8, when the carriage 94 is at its lowermost position, the retrieval
member 96 is below the height of a hoop inserted in the ground and may fit within
the hoop. As the tractor moves 10 forward, the retrieval member 96 passes within
the hoop 18. Suitable sensors, not shown, such as micro-switches or proximity
switches, sense when the hoop is over the retrieval member 96 and cause the
drive mechanism to raise the carriage 94 and member 96 upwards. The retrieval
member bears on the underside of the hoop 18 and lifts it out of the ground.

When the carriage reaches the upper limit of its travel, the entire carriage may be
caused to tip to eject the hoop 18 into a hopper. Alternatively, a simple lever 100
may be provided to swipe the hoop 18 off the retrieval member.

It will be appreciated that the angle of the frame 84 will be selected so that , as
the carriage moves along the track to withdraw a hoop its rearward velocity will
match the forward speed of the tractor. Thus the carriage moves only vertically
with no horizontal ground speed when it is rising upwards.

It will be appreciated that many modifications and variations may be made to the
embodiments described herein by those skilled in the art without departing from
the spirit or scope of the invention.

Industrial Applicability

The invention has applicability in the field of agricultural machinery.
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1.

10.

A device for sequentially inserting hoops into the ground, the device
comprising:

a member adapted to hold or engage a hoop, the member reciprocally
movable between a first operative position and a second operative position,

drive means for moving the member between the first and second
operative positions,

wherein, in moving from the first to the second operative position, the
member will drive a hoop engaged or held by the member at least partially
into the ground.

The device of claim 1 wherein the member reciprocates along a linear path
between the first and second positions.

The device of claim 1 or 2 wherein the member reciprocates along a
substantially vertical path between the first and second positions.

The device of any one of claims 1 to 3 further including holding means to
hold a hoop in position prior to insertion into the ground.

The device of claim 4 wherein the holding means comprises at least one
magnet.

The device of claim 4 or claim 5 wherein the holding means is attached to or
part of, the member.

The device of claim 4 or claim 5 wherein the holding means is separate from
the member.

The device of any one of claims 1 to 7 further including guide means for
guiding the hoop as it is driven into the ground.

The device of any one of claims 1 to 8 wherein the drive means comprises at
least one hydraulic or pneumatic ram.

The device of any one of claims 1 to 9 wherein the drive means comprises at
least one spring.
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12.

13.

14.

15.

16.

17.

18.

19,

20.

10

The device of claim 10 when dependent on claim 9 wherein the at least one
ram moves the member from the second to the first position and the at least
one spring moves it from the first to the second position.

The device of claim 11 wherein the ram is releasably attached to the
member by a catch and, when in the first position, the catch is releasable to
allow the at least one spring to move the member to the second position.

The device of any one of claims 1 to 12 further including means to supply
hoops one at a time for insertion into the ground.

A device for inserting hoops into the ground, substantially as herein before
described with reference to the drawings.

A delivery device for sequentially delivering hoops, the delivery device
comprising: at least one rod having at least one helical groove in its surface,
the groove sized to engage a hoop; and, drive means to cause the rod to
rotate about its axis.

The device of claim 15 wherein there are four helical rods.

The device of claim 15 or 16 further comprising guide means associated with
the or each rod, for maintaining a hoop in contact with the groove on the
respective rod.

A delivery device, substantially as herein described with reference to the
drawings.

A device for sequentially removing hoops from the ground, the device
comprising: '

a member adapted to hold or engage a hoop, the member reciprocally
movable between a first operative position and a second operative position;

drive means for moving the member between the first and second
operative positions,

wherein, in moving between the first and second positions the member will
remove a hoop engaged or held by the member from ground.

The device of claim 19 wherein the member reciprocates along a linear path
between the first and second positions.
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26.

27.

28.
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The device of claim 19 or 20 wherein the member reciprocates along a
substantially vertical path between the first and second positions.

The device of any one of claims 19 to 21 wherein the member includes
means to firmly grip the hoop as it is extracted from the ground.

The device of any one of claims 19 to 22 wherein the member is pivotally
mounted on a carriage.

The device of any one of claims 19 to 23 wherein the member moves along a
track inclined to the horizontal and vertical.

The device of claim 24 wherein the angle and height of the track is
adjustable.

The device of any one of claims 19 to 25 wherein the drive means comprises
a hydraulic or pneumatic ram.

The device of any one of claims 19 to 26 wherein the drive means comprises
at least one spring.

A device for removing hoops from the ground, substantially as hereinbefore
described with reference to the drawings.
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Box 1 Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following
reasons;

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.: 14, 18, 28

because they relate to parts of the international application that do not comply with the prescribed requirements to
such an extent that no meaningful international search can be carried out, specifically:

they fail to comply with Rule 6.2(a)

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule
6.4(a)

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Claims 1-13 relate to a device for inserting hoops into the ground. The device has a member to hold the hoop and
reciprocally move it from a first to second position. The second position is at least partially within the ground. It is
considered the first technical feature ts the movement of the member from the first to second operative position.

(see continuation of Box II over sheet)

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite
payment of any additional fee.

3. El As only some of the required additional search fees were timely paid by the applicant, this international search

report covers only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this international search
report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additional search fees.
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Box I

Claims 15-17 relate to a hoop delivery device which uses helically grooved rods as the feed mechanism. This mechanism
is considered to be the second technical feature.

Claims 19-27 relate to a device for removing hoops from the ground. The device has a member to hold the hoop and
reciprocally move it from a first to a second position. In these claims the first position is at least partially within the
ground. It is considered the technical feature of this set of claim is the same as the first technical feature identified against 3
claims 1 to 13 (ie the movement of the member from the first to second operative position)

As such it is considered that there is no special technical relationship between the feature of claims 1-13 and 19-27 and the
feature of claims 15-17.
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This Annex lists the known "A" publication level patent family members relating to the patent documents cited
in the above-mentioned international search report. The Australian Patent Office is in no way liable for these
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