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PLASTIC FILM FEEDING MACHINE, AS USED IN AGRICULTURE
Essentially, the present invention concerns a machine for the feeding of a plastic film used in agriculture, and in particular in market gardening, using a film storage or feed drum, driven in rotation by some of the drum supporting rollers, which behave as drive rollers.
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Document FR-A-2 235 642 already describes a plastic film feedingmachine used in agriculture, in flat market gardening, or in vine cultivation.
A machine of this type is intended to be pulled by a traction machine, such as a tractor, and consists of:
- a wheel-mounted chassis, forming a box structure, preferably with at least four wheels, the film storage device being inside and/or outside the said structure, and preferably comprising a film storage or feed spool mounted so as to rotate with respect to the chassis;
- devices for unwinding or feeding the film from the said film storage or feed drum, by rotating the said drum;
- devices for opening a furrow in the ground at each end of the said film
- devices for maintaining the edges of the film within the said formed furrows, and which may include sealing wheels; and
- devices for burying the film maintained in each furrow formed.
With a machine of this type, the film is drawn from the film storage or feed drum by the sealing wheels, drawing or pulling of the film giving rise to problems of irregularity of tension, while at the same time, it is necessary to prevent the formation of folds.

2



Now, in some cases, it is necessary that folds be formed in order to adapt the film to the shape of the furrow or ridge. In addition, the tension applied to the film must not be too high, but, on the contrary, as low as possible, which cannot be achieved if the film is pulled or drawn by the sealing wheels.
Similarly, document FR-A-2 452 871 describes an agricultural coating machine of similar design, in which the film is extracted from the storage drum by means of two band presser devices, which form the film drawing or pulling system.

• ‘/σ·/ Therefore, this invention is intended to resolve the new technical,"i' problem, which consists in the provision of the solution, not only,,,. enabling the film to be drawn, but, on the contrary, to deposit it on
0 < ‘ the ground, while at the same time varying the film feed speed asdesired with respect to the machine speed.
o a t '

o

c < 
« «

t

e 
o <

β

< c
0 !

β i

20

0 0
© 0
o gee

c
O 6 Ο Ο β β 

© Q

30

.-

z£u.r.ther.mora,.-th.is invention.· i.s—intended.-to—resol/e—the—new technical------problem consisting in the provision of a solution enabling feeding of a film, with formation of folds as desired. /
Also, the present invention is intended /to resolve the new technical problem consisting in the provision of ar solution enabling feeding of a film of very wide width, for examplyequal to several meters, and in particular at least equal to 5 or 0neters, while enabling thespreadof the film to be altered as desired/
Although of particularly simp/e design, the present invention resolves these new technical problems satisfactorily, for the first time.
This invention concerns a plastic film feeding machine used in agriculture, and especially in market gardening, intended to be towed by a traction dev/ce, such as a tractor, and consisting of a chassis forming a box Structure, preferably mounted on four wheels, film storage or feed devices being provided within the said box structure, and preferat/iy comprising a film feed or storage drum which rotates with res/ect to the chassis; film feed devices from the said film storage/or feed drum, by rotation of the drum itself, devices for ■
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Although of particularly simple design, the present invention resolves these new technical problemsnewsatisfactorily, for the first time.According to the present invention there is provided a plastic film feeding machine for use in agricultural cultivation, such as market gardening cultivation, which is adapted to be towed by a traction device, such said machine comprising a chassis forming a mounted on wheels, and a film storage or provided within the said structure said systemstorage or feed drum which is rotatable with respect feed devices comprising supporting rollers, said further comprising devices for opening a furrow in the soil at each edge of said film, devices for maintaining each edge of the film in a respective furrow as the film said drum and devices for burying the respective furrow, wherein on the supporting rollerstraction wheel by which drive is of the supporting rollers means comprising a mechanical enables the transmission ratio between

as a tractor,box structurefeedhaving system a filmto film

each edge of said drum isrotatewheelsleast is aonetransmissiondrive which

machine
is fed fromthe film inmounted toand at least one ofprovided through variable

saidto atdrivespeedthetraction wheel and the driven supporting rollers to bevaried.
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ilm, devices ‘4fl-the-ground, at each sinfor keeping the edges of the film inside each furrow formed, which mayconsist of a sealing wheel, and devices for burying the film maintained in each formed furrow, such that the said drum is capable of rotating on supporting rollers; at least one of the chassis support wheels, and preferably at least one of the chassis front wheels, in the towing direction, forms a traction wheel which drives some of the drum supporting rollepsxthrough a drive transmission system comprising a mechanical va-fiable speed drive, which enables the transmission ratio 
«betweeo^fie .tr-action-wheel-and-the· drum drive-FOllors.. to be varied:--------

¢6 Ο 
0 Ο Ο

G Ο Ο

Ο a a ο
0 Ο

Ο Ο Ο ©

0 Α Ο 0 
Ο 0 Ο

ο ο ©

ο
0 G C ο 0 ο

Ο 0
& 

ο ο co ο ο
Φ ο

I : 
ί ι
£

t ί < ι ( ! 
β c

According to a preferred design method, at least two of the chassis front wheels, at each end of the chassis, form the traction wheels. Preferably, both traction wheels drive an intermediate common shaft, appropriately splined, which in turn drives the drum drive rollers.
According to another particularly advantageous design method, this machine is characterized by the fact that it comprises devices for folding the film in the crosswise direction, thus enabling slack to be given to the film, while in turn enabling raising of plants, and in particular cereals. Preferably, these holding devices are located under the chassis, and preferably consist of a set of at least three angle-edge relieving tubes to prevent the film tearing, one tube being located at a higher level and opposite the two other tubes, as near as possible to the point of arrival of the film.
According to another special design method, this machine comprises devices for displacement of all the devices, such as to alter the spread of the film, preferably by raising the traction and sealing wheels, the folding system, where fitted, and the burying equipment, onto a fitted carriage which can be moved transversally along a guide.
According to another special turnover or transfer tubes supporting and/or drive

design method, this machine comprises film or rollers, located up-system from the rollers, with respect to the direction of
I



According to another design option, this machine comprises twisting or return rollers located down-system from the supporting and/or drive rollers, with respect to the direction of movement of the film.
From the above, it can be seen that a machine is obtained which is capable of depositing the film, whatever its width, and such that the machine forward speed is synchronized with the film feed speed, this machine being of particularly simple design.
In addition, the presence of a mechanical variable speed drive enables the film tension to be adjusted to the condition of the drum and the
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conformation of the terrain.
When it is deposited, the film is subjected to low tension, and can be adapted as desired to the shape of a channel or ridge, and this whatever the film width.
In addition, according to the present invention, folds can be made in

ο ο «0 0 <Θ θ’ ί
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the film due to folding devices which are advantageously located as near as possible to the sealing wheels, in this case under the chassis, so as not to deform the film, and enable it to be taken to the sealing
β ί '

0 S <
β <

wheels. Preferably, these film folding devices are also installed on the transversally movable carriage mounted on a guide.
8 ί 20e « α ιο

In this manner, a simplified mechanical system is obtained enabling the spread of the film to be altered as desired, whatever the width of the
« ί « t ί t c e film.

According to another preferred feature, each traction wheel is located along the axis of the device opening the furrow in the grour., such as an opening disk, which enables a reduction in lateral dimensions, and the earth in front of the disk to be packed, thus facilitating opening of the furrow.
Moreover, this machine is designed with wheel supporting devices, offering high ground clearance for the machine.
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It will also be understood that the invention is such that a film feeding machine offering a clear technical advance, totally unexpected by a craftsman, is obtained.
It should be noted that the term "film" or "plastic film" covers all products which may be presented in the form of continuous bands of consequent length. Naturally, this includes films containing orifices or cutouts, which may present themselves after unrolling of the film, with openings which give the resemblance of a net or similar device. Similarly, the film may be of any type, but it is agreed that it must be adapted to the application envisaged, which is fully within the capacities of a craftsman.
Other objectives, characteristics and advantages of the invention will appear more clearly in the light of the description to follow, and which refers to appended drawings representing the invention design method at present preferred, and according to two main options, which are given for illustrative purposes only, and which therefore cannot, in any way, limit the range of the invention. In the drawings:
- figure 1 is a schematic perspective view of the design method as at present preferred, for a film feed machine, according to the present invention and showing the essentia] devices or components;
- figure 2 is a front elevation view, also schematic, of the machine shown in figure 1.·
- figure 3 is an elevation, lateral view, as a partial cross-section of the machine shown in figure 1, according to the first design option.
- figure 4 is a detailed view of the film folding devices, according to the invention;
- figure 5 represents a view similar to that of figure 3, for a second design option; and
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- figure 6 gives a detailed and large view of the devices enabling modification of the spread, by means of a carriage which can be moved crosswise along a guide rail.
In particular, and referring to figures 1 to 3, a machine according to the present invention and represented by the general reference number 1, for unwinding or feeding of a film (e.g. plastic), schematically represented by reference Number 2, as used in market gardening cultivation, is intended to be towed by a traction device such as a tractor. In order not to complicate the drawings, the coupling device for the traction facility has not been shewn. Preferably, this is a conventional three-point coupling.
This machine (1) consists of a chassis (4) forming a box structure mounted on wheels such as (6, 8, 10 and 12), and preferably at leastfour wheels, as shown; film storage or feed devices (14) are provided inside the structure (4) and advantageously consist of the film feed or storage drum (16), which is mounted to rotate with respect to the chassis.
This machine also comprises devices (18) for feeding the film from the film storage or feed drum (16), by rotation of drum (16), devices such as (20, 22) for opening a furrow in the soil at each edge (2a, 2b) offilm (2); devices (24, 26) for maintaining the edges (2a, 2b) of film(2) in each furrow formed; and, devices (28, 30) for burying edges (2a, 2b) of the film (2) maintained in each furrow formed.
According to the present invention, this machine is characterized by the fact that drum (16) is mounted to rotate on two supporting rollers (32, 33); (34, 35); (36, 37); and at least one (6, 8) of the supporting wheels (6, 8, 10, 12) and preferably at least one (6, 8) of wheels (6, 8), located at the front of the chassis in the towing direction, consisting of a traction wheel which, through appropriate drive mechanisms (40), drives some of the supporting rollers (such as 32 and 36) of drum (16), which then form the drive rollers for drum (16). In the design example shown, the drive devices (40) can consist of a gear wheel (42, 44) coupled to traction wheel (6, 8), which meshes with a
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drive transmission chain (46, 48) terminating in a lay shaft (50),which, if two traction wheels (6, 8) are used, as shown, is a common lay shaft (50) which is appropriately splined and in turn drives a transmission chain or belt, for example (52), figure 3, terminating in a corresponding gearwheel, such as (54), coupled to the corresponding drive roller, such as (36) simultaneously forming a supporting roller.
Advantageously, it is provided that the drive transmission devices (40) include a conventional 'mechanical variable speed drive (60) inserted between shaft (50) and the drive rollers such as (32, 36), thus10 enabling the transmission ratio between the traction wheels (6 and 8)o’3;, g and the drive rollers (32, 36) to be varied. It can be conceived that

0 oO=o»3 film (2) is drawn off the drum (16) due to rotation of the driverollers (32, 36). Film (2) can then advantageously pass over the
POO00 ° twisting or transfer tubes or rollers, such as (62, 64), figure 3,

0 . :which are in this case located up-system from the supporting rollers “A’5"? (33, 35, 37 and 34) and/or drive rollers (32, 36) with respect to thetowing direction as shown by arrow M. This film (2) passes under o et chassis (4) through a crosswise opening (66), the length of which is°Do’ matched to the widest possible width of the film to be unwound fromdrum (16). Film (2) then reaches application devices (24 and 26), sc , preferably consisting of "sealing" wheels, as shown, which maintain the
« i ’0 ' film in the furrows formed by opening devices (20, 22), generallyconsisting of disks or similar devices.
“ According to the invention, film folding devices (70) are provided,preferably at least two devices (70) located symmetrically with respect to the machine transverse plane of symmetry. Preferably, these folding devices are located underneath chassis (4) as shown, so as to be as near the ground as possible, and therefore to holding devices (24, 26) formed by the sealing wheels. These folding devices (70) preferably 30 comprise at least one set of three relieving tubes, which can beclearly seen from figures 2 to 4, and respectively identified (72, 74 and 76). The edges of these tubes are bent to prevent tearing of film(2).  A tube (76) in the drawing is located between the other two tubes, in this case (72 and 74) at a higher level and opposite and as near as possible to the film arrival point, thus enabling the film to be folded, as can be clearly seen from consulting figure 4. It will be
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understood that it is possible to have as many film folding devices(70) as there are crosswise or transverse folds to be made in the film.
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According to the design option shown in figure 5, it is possible to provide twisting or idler tubes (62', 64') located behind the support and/or drive rollers. This enables film (2) to be passed through opening (66'), also located behind the partition forming the bottom (4b) of chassis (4), but it is then necessary to provide a supplementary idler roller (68) in front of the folding devices (70). Advantageously, this supplementary idler roller (68) can also be driven by a chain or belt, not shown, via the drive transmission system (40). Therefore, each of these options offers its own advantages, which will be fully comprehensible to the craftsman.
According to a design particularity, as shown in figure 6, devices enabling the film spread to be modified as desired are provided; these preferably consist of a carriage, defined by items such as (80, 82), which can move transversally along a corresponding guide rail, defined, for example in this case, by bars such as (84, 86) defining the longitudinal edges of chassis (4). According to the design examples shown, at least traction wheels (6 and 8) are mounted to rotate on bars (88, 90, 92 and 94) combined to form pairs, and coupled to the above- mentioned items (80, 82) forming part of the above-mentioned carriage. These devices (80, 82) being installed so as to move transversally with respect to running direction M, and being movable with respect to the lengthwise edges (84, 86) of chassis (4).

Q » β 4 4 5
δ 4 According to another preferred design method, the opening devices, such as disks (20, 22), are installed on the center line of traction wheels (6, 8) and can be moved transversally by being coupled to the same devices such as (80), figure 6, forming a part of the transversally movable carriage. Similarly, the folding devices can be coupled to 30 these devices, such as (80), so as to be moved simultaneously. Thisalso applies to devices (24, 26) retaining the edges of film (2) andthe burying devices (28, 30).
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Therefore, it can be seen that it is very simple to move all the devices used to modify the film spread simultaneously, thus enabling it to be correctly deposited and buried.
In particular, this is obtained by making provisions for drive wheels (6 and 8) and support (10, 12) of chassis (4) to be outside the wheel base of chassis (4), as shown, while providing a high ground clearance, so that all types of terrain can be crossed.
It will be understood that the operation of a device of this type is particularly simple, and that it enables the process described above to 

\ jlo be realised.
‘‘ g «a

t> © <·00,1 Naturally, the invention comprises all devices constituting technicalc·o equivalents of the devices described and their various combinations.’ t Thus, drum (16) can be a film storage drum (2). According to an■ '0 option, this drum (16) could be a transfer drum for used filmaccordion-folded on the ground, or on a supporting device externally fitted to chassis (4), as shown in figure 5 of FR-A-2 235 642.’·/ Naturally, the simplest solution, and especially for wide films, is to\c· use a film storage arum (2) which has never been used, but reuse offilm (2) can be envisaged without exceeding the scope of the invention.
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The claims defining the invention are as follows:

i

A plastic film feeding machine for use in agricultural cultivation, such as market gardening cultivation, which is adapted to be towed by a traction device, such said machine comprising a chassis forming a mounted on wheels, and a film storage or provided within the said structure said systemstorage or feed drum which is rotatable with respect feed devices comprising supporting rollers, said further comprising devices for opening a furrow in the soil at each edge of said film, devices for maintaining each edge of the film in a respective furrow as each

1.
as a tractor,box structurefeedhaving system a filmto film
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the film
machine

is fed fromsaid drum and devices for burying the respective furrow, wherein on the supporting rollers is arotatewheelsleast onetransmissiondrive which

said edge of drum is the film inmounted toand at least one of saidtraction wheel by which drive is provided of the supporting rollers through means comprising a mechanical variable enables thetraction wheel and the
to atdrivespeedtransmission ratio betweendriven supporting rollers to the

bevaried.2. A machineof said wheels according is to claim 1, wherein at least located in front oftraction wheel preferably is advantageously splined,
onethe chassis andcomprises said lay shaft which causes the supporting rollers of the drum to rotate.A machine according to claim 1, wherein two front of the chassis, each ofrespective said traction wheel and common lay said drum.

3 .wheels are located inwheels’ comprising a providing drive to a supporting rollers andaccording to any for folding film the film which enables
4 . A machineincluding devices provide slack for A machine5.

driving a common and which in turn
of saidsaid two

shaft for rotating said
one of claimstransversally,lifting of

ί1 to 3,so as toplants .4, including a the folding device,according to claim supplementary idler roller in front of if necessary, this roller being driven by at least one of

.«til



the drive transmission means.6. A machine according to claim 4 or claim 5, wherein the folding devices are located under the chassis and comprise at least one assembly of three bent relieving tubes, one of of said tubes being placed between the other two tubes at a higher level and in opposition to these, and as near as possible to the inlet of film.7. A machine according to any one of claims 1 to 6, including film transfer or twisting tubes or rollers,10 located at an outlet from the supporting and/or drive rollers, with respect to the feed direction of the film.8. A machine according to any one of claims 1 to 7, including film transfer or twisting tubes or rollers located at the inlet of the supporting and/or drive rollers, with respecc to the feed direction of the film.9. A machine according to any one of claims 1 to 8, including adjustment means providing transverse direction movement facilities for all the devices enabling the spread of film to be altered.20 10. A machine according to claim 9, wherein saidadjustment means are mounted on a carriage movable transversally along a guide rail.11. A machine according to claim 1, substantially as herein before described with reference to Figures 1 to 4, or Figures 1 to 4 as modified in accordance with Figure 5 or 6, of the accompanying drawings.
DATED: 5 JULY, 1990
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