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(57) Abstract: This invention refers to a novel agricultural defense and fertilizer pulverizing machine mounted on a tractor-powered
& trailer and provided with a pantographic and pendular articulated system that maintains pulverizing bars stable and parallel to the
1) ground even in sloped and/or irregular terrain. The machine comprehends a central frame of the bar (1) oscillating through a pin (5)
& in the bar height set frame (61) that slides onto the tower (6) fixed in the machine frame, with the lower vertices for the pulverizing
& lateral arms (2) pivoted on the central frame (1), while the upper vertices of the arms (2) are articulated through stems (3) that, in their
turn, are united and pivoted on the plunger of a hydraulic cylinder (4), also pivoting on the upper vertex of the frame (1). The rod
(11) of the machine trailer has a connector (10) that has a ball joint (12) for connection through a pin in tractor's traction bar, a central
bushing (13) for free rotation and a vertical pin (14) with bushing (15) for offsetting the oscillating movement that is transferred to
pulverizing arms' ends (2).
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“IMPROVEMENT IN PULVERIZING MACHINES WITH BARS
ARTICULATED THROUGH PENDULAR PANTOGRAPHIC SYSTEM”.

This invention refers to a novel agricultural defense and fertilizer
pulverizing machine mounted on a tractor-powered trailer and provided with a
pantographic and pendular articulated system that maintains pulverizing bars
stable and parallel to the ground even in sloped and/or irregular terrain.

The flood-irrigated rice farming requires the systematization or
mud-walling, which are low height terraces enough leveled and near each other for
maintaining a continued ground water throughout soil surface that, depending on
declivity, shall be the distance between them.

The pulverization of agricultural defenses made before flooding
requires the uniformity of the drop amount per applied and aspersed area at an
optimum height from the ground, in order that they reach the target (invading
grass, insects, funguses or the very soil).

Pulverizers are equipment coupled to tractors and intended for
aspersing liquid agricultural defenses on farming, such as herbicides, insecticides,
and fungicides. Pulverizers are also employed for aspersing liquid fertilizers, for
instance, urea. Basically, a pulverizer is formed by a reservoir, a pump and a
pulverizing bar located on the rear of the pulverizing machine, behind the defense
reservoir. The pulverizing bars have a trussed structure supporting a long length
horizontal piping that may exceed 40m, depending on terrain conditions and
culture type. The bars are arranged crosswise machine course, so as to form
swinging arms at the both sides. Along the piping, on a spaced and regular basis,
aspersing nozzles are distributed so as to uniformly distribute the agricultural
defense on the farming. Nozzles’ height is also important, in order to avoid
problems related to defense derivation, that is, the deviation caused by the wind.
Arms’ trussed structure should be articulated so as to allow them to be guarded
alongside the machine when they are not in use, making possible its passage
through doors and parking inside sheds.

Conventional tractor-powered drag pulverizers have, because of
land irregularity, particularly in rice farming, the following problems:

- difficulty in maintaining the arms forming the pulverizing bar parallel to the
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ground and at the minimum recommended height in relation to the adopted
aspersing nozzle, without requiring operator interference, mainly in plan and
laterally sloped terrain once the arm, on the ascending side, tends to touch the
ground, while, at the descending side, it is quite apart from the ground, so as
that both situations are undesirable, because in the first one the jets cover a
smaller area and in the second one derivation occurs because of the wind;

- occurrence of disordered advances and retreats with pulverizing bar ends
causing a defense non-uniform application, the so-called repassage, which is
the effect of machine passing with only one wheel on mud-wall, terraces or
trenches;

- difficulty in the application visual control for avoiding superposition or failure in
applying the defense because of the pulverizing bar being located on machine
rear portion, distant from the operators, and partially obstructed by the
reservoir.

Some pulverizers already have a pendulum device that causes the
entire bar to centrally pivot on machine connecting support. However, the
pendulum acts on the entire bar, generating very high moments in the view of its
long length, the inertia of which creates a dwelling in position correction. On the
other hand, the pendulum also does not solve the problem arising out of the
laterally sloped terrain, which requires the adoption of feeling stems or the
correction through the hydraulic system that inclines the pulverizing bar as a
whole, under operator’'s control. The problem related to the agricultural defense
application repassage, caused by the passing of one of the wheels on some
terrain depression or prominence, which generates a torsion effect to the bar,
causing its ends to accelerate on a disordered basis, is likewise not solved by the
simpie pendulum.

The purpose of this invention is the improvement developed in a
pulverizing machine capable of solving, on an effectively basis, the
aforementioned problems found in the state of the art. The machine of the
invention comprehends a set of solutions intended to keep the pulverizing bar
stable and at an optimum set height. It is obtained through a pantographic and
pendular system that comprises one central bar frame where the lateral articulated
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arm bases are pivoted, with the central frame oscillating through a pin in a height
set frame, which vertically slides onto a fixed tower on the pulverizing machine
frame. On the top, the arms are articulated through stems (connecting rods) that,
in their turn, are united and pivoted on the plunger of a hydraulic cylinder, also
pivoting on the central frame. A trailer rod connector for the pulverizing machine
offsetting the lateral oscillating movement caused by tractor traveling compiements
the improvement. Rubber stoppers positioned between the central frame of the bar
and the height set sliding frame cushions the movement arising out of arms’ lateral
oscillations. The arrangement of the pulverizing bar in front of the machine
promptly upon the tractor, and, therefore, near the tractor operator, improves its
visual control.

The improvement of the pulverizing machine subject matter of the
invention results in the following advantages on other designs of the state of the
art:

a) in the case of machine lateral inclination caused by terrain declivity, the
pantographic system acts keeping arms parallel to the ground,

b) the pendular system vertically oscillates on irregular terrain pursuant to the
machine movement, causing arms’ extremities to keep balanced and stable;

¢) the hydraulic cylinder acts as a pendulum, not transferring to the bars the
vertical oscillation resulting from machine frame inclination when it overcomes
any obstacle (mud-walls, terraces, depressions etc.);

d) the hydraulic cylinder also performs the function of suspending pulverizing bar
ends, if required,

e) the pulverizing bar may be raised on a levelly basis through a height set frame,
which vertically slides onto a fixed tower on pulverizing machine frame;

f) rubber stoppers, which cushion lateral arm oscillations, are positioned between
the central frame of the bar and the height set sliding frame;

g) the machine frame rod is provided with an oscillating movement connection
that offsets the lateral oscillation transferred by the tractor,

h) the pulverizing bar is positioned at the trailer front portion and near the
operator, making its visual control easier.

The improvement in pulverizing bar of the invention may be better
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comprehended through the following detailed description, which is based on the

attached drawings listed below, which illustrate a preferred embodiment that

should not be deemed as to limit the invention, where:

Figure 1 - schematic front drawing of a machine of the state of the art with a
simple pendular system;

Figure 2 - front breakdown drawing of the invention pendular pantographic system;

Figure 3 - front drawing of the invention system operating in a sloped terrain;

Figures 4 and 5 - front and upper drawings of the invention pantographic system;

Figure 6 - front schematic drawing of the invention system in the raising function;

Figure 7 - front schematic drawing of the invention system in the pendulum
function;

Figures 8 and 9 - front schematic views of the invention system subjected to lateral
machine inclinations due to ground irregularities;

Figures 10 and 11 - front drawings of invention system simulation subjected to
small and big ground irregularities, respectively;

Figure 12 - upper drawing of the machine with trailer provided with tandem wheels;

Figure 13 - upper drawing of he machine rod connection system in different
situations;

Figure 14 - upper drawing detailing the central frame of the bar;

Figures 15 and 16 - front drawings of the machine illustrating bar elevations.

Figure 1 illustrates a conventional pulverizing machine with simple
pendular system that causes the entire bar to centrally pivot on machine
connection support. Moreover, the simple pendulum acts in relation to the whole
bar, generating quite high moments because of bar long length, the inertia of
which creates a retard in position correction. In such simply pendular system the
bar remains suspended by rods on the height set tower on a sliding frame, it
keeping relatively self-stable, although on a horizontal basis, regardless of ground
lateral sloping, requiring therefore height corrections for the ends through a tractor
operator interference. Such system tends to keep bar in a horizontal position,
regardiess of ground declivity.

Figure 2 illustrates the pulverizing machine of the invention that

comprehends a structure divided into the following basic components: one frame
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(1) fixed on an oscillating basis to the machine trailer frame (illustrated in Figures 5
and 12), where the lower vertices of the lateral articulated arms (2) are pivoted. On
the top, the arms (2) are articulated through stems (3) that, in their turn, are united
and pivoted on the plunger of a hydraulic cylinder (4), also pivoting in relation to
the frame top vertex. Such system, when the cylinder (4) is not active, causes a
simple pendulum effect, but when the cylinder (4) is active, it operates as a
settable pantograph.

Figure 3 illustrates the pulverizing machine of the invention with
pantographic and pendular system, the bar (2) lateral sections of which are kept
pivoted on the frame (1), on a equilibrated basis, through their bases, and
interconnected among each other in top vertices by their stems (3), which, in their
turn, are articulated in a pivoting element (4) on the top of the frame (1). In such
system, the bar (2) remains automatically parallel to the ground, even on laterally
sloped terrain. Said element is a two-function hydraulic cylinder (4). when it is
shut, it suspends the bar ends (2), see figure 6, and when it is opened, it serves as
a pendulum (figure 7).

Figures 4 and 5 illustrate a preferred embodiment for the invention
where the frame (1) oscillating through a pin (5) at machine trailer frame tower (6)
may be observed. Rubber stoppers (7) are placed between the central frame of
the bar (1) and the bar height set frame, in order that they can cushion the lateral
oscillating movement projected by the arms (2), better detailed in figure 12.

Figures 8 e 9 detail the system acting as a pendulum, so as to
correct bar (2) position when the frame (1) is leaned to the left or right,
respectively, due to some irregularity on the ground. Figure 10 simulates such
vertical oscillations caused by sped and ground irregularities, resulting in a relative
stability of arm ends (2), by inertia.

Figure 11 simulates arms (2) oscillations upon machine passage
on a mud-wall or terrace.

Figure 12 shows the pulverizing machine mounted on a trailer with
a tandem-type traction system, which is the subject matter of the letters patent
number Pl 9202896-9. The bar (1) central frame pivots through a pin (5) at the
tower (6) fixed to the machine trailer frame. The rubber stoppers (7) are placed



10

15

20

25

WO 2005/055697 PCT/BR2004/000245

between the central bar (1) and machine tower (6), in order to cushion the lateral
movements transmitted by the arms (2).

The pulverizing bar (2) is pivoted on the frame (1), which, in its
turn, is mounted, on an oscillating basis, at machine frame tower (6) in front of the
defense tank (8) and right behind the tractor (not illustrated) for an operator’s
better visual control, avoiding thereby a pulverizing superposition and making
possible the check of an eventual obstruction of any aspersing nozzle. In being
located between the machine (9) and the tractor's wheel set, the bar (2) is in the
center of a tandem, place knowingly having the lowest height oscillation in
connection with the ground. It is also observed on the rod front-end (11) a
connector (10) for coupling the tractor machine.

Figure 14 individually shows the central frame of the bar (1),
pivoting through the pin (5) in the bar height set frame (61) that vertically slides
onto the tower (6). The rubber stoppers (7) are placed between the central frame
(1) and the bar height set frame (61).

Figures 15 and 16 exemplify extreme height positions of the
central bar (1) due to the elevation or retreat of the height set frame (61) in the
tower (6) fixed in the frame.

Figure 13 details such connector (10) that has a ball joint (12) for
connection through a pin in the tractor traction bar, a central bushing (13) for free
rotation and a vertical pin (14) with bushing (15). When the tractor and pulverizing
machine set pass by a mud-wall or terrace on a crosswise basis, an oscillating
movement is generated in the traction bar, which is transferred to arms’ ends (2).
Such undesired movement is offset by the connector (10), if it is provided with
articulation in accordance with a vertical axle.



10

15

20

25

WO 2005/055697 PCT/BR2004/000245

CLAIMS
1 - “IMPROVEMENT IN PULVERIZING MACHINES WITH BARS
ARTICULATED THROUGH PENDULAR PANTOGRAPHIC SYSTEM”
characterized by comprehending a central frame of the bar (1) oscillating through

a pin (5) in the bar height set frame (61) that slides onto the tower (6) fixed in
machine frame, with the lower vertices of the lateral pulverizing arms (2) pivoted
on the central frame (1) while the upper vertices of the arms (2) are articulated
through stems (3) that, in their turn, are united and pivoted on the plunger of a
hydraulic cylinder (4), also pivoting on the frame upper vertex (1).

2 - “IMPROVEMENT IN PULVERIZING MACHINES WITH BARS
ARTICULATED THROUGH PENDULAR PANTOGRAPHIC SYSTEM” in
accordance with claim 1, characterized by having rubber stoppers (7) placed
between the central frame (1) and the height set frame (61), which slides onto the
tower fixed on machine frame (6), cushioning the lateral movements transmitted
by the arms (2).

3 - “IMPROVEMENT IN PULVERIZING MACHINES WITH BARS
ARTICULATED THROUGH PENDULAR PANTOGRAPHIC SYSTEM” in
accordance with claim 1, characterized by having a pulverizing bar (2) pivoted on

the frame (1) mounted in front of the defense tank (8) and right behind the tractor,
between machine’s and tractor’'s wheel set (9).

4 - “IMPROVEMENT IN PULVERIZING MACHINES WITH BARS
ARTICULATED THROUGH PENDULAR PANTOGRAPHIC SYSTEM” in
accordance with claim 3, characterized by having, in the rod (11) of the machine
trailer, a connector (10) that has a ball joint (12) for connection through a pin in the
tractor’s traction bar, a central bushing (13) for free rotation and a vertical pin (14)
with bushing (15) for offsetting the oscillating movement that is transferred to the
ends of the pulverizing arms (2).
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