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Agricultural machine for sowing or the application of fertilizer

Technical Field

The invention relates to an agricultural machine for sowing or the application
of fertilizer with at least one longitudinal hopper and at least one central metering
device.

State of the Art

Currently, there are many constructions of sowing machines and machines for
precision application of fertilizer known. These machines mostly consist of an exterior
metering device and hopper. According to the type of machine, these are arranged
longitudinally or transversely to the direction of travel. Other common features of
these machines are different agro-technical devices, such as various soil cultivators,
with all these components typically mounted on the frame structure.

From the patent document EN 108 096 a working frame is known with a
central seed container and working tools whose working width when engaged in the
soil is greater than its transport width. The working frame is divided by wheels where
the separate parts are carried by the supporting frame with hinged axles set before
the wheels, and the outer frames pivot up from the working position to a parallel
position for transport. This type of sowing machine is of a relatively primitive
construction, and it cannot be used for modern productive sowing. The arrangement
of the frame structure is markedly unstable, and this design could certainly not
support the higher weight load of modern sowing machines.

From the patent document CZ 290177 a windrow sowing machine is known
with at least one seeding ploughshare, notably a double-disc seeding ploughshare
with an attached pressurized cylinder, which are connected as a unit by a four-jointed
mechanism to the transverse frame which is, by the four-jointed mechanism
connected to the frame of the sowing machine or the seed hopper. Suspension arms
with an additional four-jointed mechanism can be adjusted to different positions by
means of a setting device or adjusting equipment which are in either a mutually
parallel or convergent position. The frame of this sowing machine is arranged
transversely. This arrangement is only applicable to less productive and less

accurate sowing machines of the mechanical vibration sort. It is not possible to
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position pneumatic metering equipment as used in modern highly productive
machines in such a frame due to space.

From European patent EP 1618776 a sowing machine is known with a frame,
a hopper and fan dispenser , which is driven by a drive wheel traveling on the soil via
a drive shaft line, wherein the drive wheel in the working position is arranged laterally
next to the frame and the sowing components. The drive wheel is simultaneously
connected by an articulated support arm of the frame moving in a vertical plane by
means of a swivel pin with a horizontal axis of rotation, and the pivot pin has an offset
lead, which allows movement transversely to the driving direction. Even in this case
the frame is mounted transversely and so this sowing machine has the same
drawbacks as the previous sowing machine described in CZ 290177.

From the next European patent EP 1815730 a sowing machine is known
which comprises a frame which carries a hopper designated for grain to be sown.
This sowing machine comprises tandem axles to the tractor in the front of its frame
set independent of each other and the arms are arranged longitudinally side by side,
roughly horizontally below the frame. Also this machine comprises a transversely
mounted seed container as a hopper which is arranged on a simple but torsionally
unstable frame, which again does not allow higher performance of the sowing
machine as a whole.

From patent application CZ PV 2001-3263 a further sowing machine is known
which consists of a frontal frame which rests on the ground on a wheel , and a rear
frame which carries the sowing device that sets the seed in the ground. The rear
frame is connected to the front frame by a central articulated joint whose axle is at
least approximately vertical. The machine also carries a levelling device allowing the
rear frame to be levelled with the front frame when the sowing device leaves the
ground. This is a case of a machine which is relatively productive, but whose frame
is quite complex and heavy, and whose torsional stability is not guaranteed which
lowers not only precision of sowing but the shorter lifespan of the whole sowing
machine.

From prior state of the art metering machines are also known which have
longitudinally mounted containers for seed or fertilizer. These machines usually have
a transport axle or row of wheels by which the machine moves during transport or
works which are mounted on a separate frame which is, by axle or other coupling

device directly connected to the towing means, usually a tractor. A hopper for seed or
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fertilizer is mounted on this separate or on an intermediate frame. This hopper
usually has no substantial supporting design function and is used exclusively for
carrying seed or fertilizer. The disadvantage of this type of metering device is their
higher weight and higher complexity of production, which is why these machines are
quite expensive. Another drawback is the above mentioned lower torsional strength.
In use, the major drawback is that the main frame takes up more space, which
impairs the use of space for construction.

From the above noted state of the art, it is indicated that the main drawback of
currently known metering machines is that if they have a transversely mounted
hopper, then they are unproductive and do not allow for precise sowing and, where
the hopper is mounted longitudinally and comprise a frame which has low torsional
rigidity which takes up space requirements, then it is usually quite heavy, complex to
manufacture and therefore relatively expensive.

The aim of the invention is a design of a productive sowing machine with a
longitudinally mounted hopper which is, as a whole, torsionally solid, will have both a

light and simple design for production, and so lowering its production costs as well.

Principle of the Invention

These deficiencies are largely removed and the objective of the invention is
fulfiled by an agricultural machine for sowing or the application of fertilizer with at
least one longitudinal hopper and at least one central metering device, which,
according to the invention, is characterized in that the longitudinal hopper is a basic
structural part of the whole machine and is arranged to be self-supporting, with
a device for connecting to the towing device arranged at its front end and with at
least one means of support and at least one device for dispersion arranged at its
back end.

The design solution is to use large vertical and longitudinal sidewalls for the
hopper which by their large structural height give high torsional rigidity to the hopper
given its design solution using a partially closed profile. Such a design ensures
sufficient strength and torsional rigidity without the use of traditional tubular frames.
The hopper is arranged to be torsionally rigid and is a basic supporting part of the
whole agricultural machine. The main advantages of the design solution according to

this invention are: lower weight of the sowing or fertilizing machines, higher torsional
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rigidity, a simpler design with lower production costs, and smaller space requirement
for installation. A sowing machine according to this invention makes it possibie to
attain improved operating parameters, especially lower fuel consumption, improved
work performance and better accessibility to the adjustment nodes for the operator.

It is advantageous that the hopper is configured to be torsionally rigid, while in
the most advantageous arrangement, the hopper is made of flat segments which are
solidly connected to each other. This arrangement is relatively easy to construct, and
configuring the hopper to be torsionally rigid significantly reduces wear on other parts
of the agricultural machine.

Torsional rigidity is further increased when the self-supporting hopper
comprises at least one transverse internal wall. This solution provides another
advantage: the possibility to create at least one additional hopper cavity in which is
located at least one chamber and at least one metering device for accurate
dispensing of the seed and / or fertilizer.

For optimal and stable attachment of other parts of the agricultural machine, it
is advantageous when the self-supporting hopper comprises at least one coupling
element, on which at least one working part of the agricultural machine and / or a
section of the working part of the agricultural machine is mounted.

In advantageous arrangement, on the hopper at least one means of support is
suspended, there is at least one section of the application device, and arranged at
the front of the hopper there is a connecting device.

It is to further advantage if the agricultural machine comprises at least one
additional agro-technical component suspended at the front of the hopper, which is
preferably at least one disc and / or blades of a pretreatment section and/or a harrow.

The advantage of the machine according to the invention is that classical main
frame of similar devices known from prior state of the art is replaced by a self-
supporting hopper, which serves as the principal load-bearing element of the whole
agricuitural machine. The hopper is designed to be spatial, self-supporting, and
torsionally rigid.

At the front of the agricultural machine a connecting device is attached, and at
the back part of the hopper a means of support and the working parts with seeding
coulters, or any other sowing or dispensing equipment are mounted. Between the

connecting device, the means of support and the parts of the seeding coulters there
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is no connecting frame, and the self-supporting hopper for seed and / or fertilizer acts
as the main load bearer.

Using a self-supporting hopper as the main load bearing element of the
agricultural machine offers many advantages. The whole agricultural machine, for
example, has significantly lower weight, saving fuel for the towing means. A very
significant advantage is the less complex structure, which brings lower production
costs of the whole machine. Another advantage is significantly increased solidity of
the frame in the form of a self-supporting hopper, which brings the possibility of
increasing the operating speed of the agricultural machine, and also reduces stress
and so wear and tear of most of its functional parts, which allows the warrantee of the
whole machine to be extended. Increased rigidity of the frame also allows for
increased precision of metering and / or depositing of seed and / or soil fertilizer.
Another important advantage of the self-supporting hopper construction is the
possibility of a modular construction of the whole machine, resuilting in a further
reduction in production costs, and the possibility of more design variations for the

customer, from which the possibility of higher profits for the manufacturer ensues.

Overview of the Fiqures

The invention will be further elucidated using drawings, in which Fig. 1 shows
an axonometric view of the overall arrangement of an agricultural machine for sowing
or the application of fertilizer, Fig. 2 shows a side view of the overall arrangement of
an agricultural machine for sowing or the application of fertilizer, and Fig. 3 shows an
axonometric cross sectional view of the overall arrangement of an agricultural

machine for sowing or the application of fertilizer.

Example of the Performance of the Invention

An agricultural machine 4 for sowing or the application of fertilizer (Fig. 1,
Fig. 2, Fig. 3) comprising a longitudinal hopper 1 with a central metering device not
shown. The longitudinal hopper 1 is a basic structural part of the machine and is
arranged to be self-supporting.

The hopper1 comprises means2 of support which are arranged
in sections 12 on the means 2 of support consisting of two traverse tyres 19 of
a pneumatic cylinder and a section 13 of the means 2 of support consisting of two
rear duplicating and packing wheels 24, and the dispersing device 3 for seed and/or
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fertilizer, which are mounted onto the front section 5 of the'dispersing device 3 and
the back section 6 of the dispersing device 3, with this dispersing device 3 are sowing
disc coulters 23, a section 22 of the dispersing device 3, with this dispersing device 3
are disc coulters 21 for the application of fertilizer.

The longitudinal hopper 1 is configured as self-supporting carrying a number
of working parts of the agricultural machine 4 or sections of the working parts
of the agricultural machine 4. The longitudinal hopper 1 is torsionally rigid, and is
the only and primary load bearing part of the whole agricultural machine 4.

The longitudinal hopper 1 (Fig. 3) is made of flat segments 29 which are
solidly connected to each other by welding, and comprises two lateral internal
walls 30 which form three chambers 31 in which are arranged hoppers and
a metering device for precise dispersion of seed and/or fertilizers.

At the front part of the longitudinal hopper 1 is mounted, by help of a pair of
coupling elements 8, a hitching device 7, which is a drawbar.

At the front part of the longitudinal hopper 1 is an additional pair of coupling
elements 11 which attach, by a parallelogram linkage 14, the frame 15 of
pretreatment sections, on which are arranged a front section of disks 16 of the
pretreatment section and a rear section of disks 28 of the pretreatment section and a
side deflector 17 against eject soil to the side.

At the middle part of the longitudinal hopper 1 is mounted, by help of a pair of
coupling elements 10, a frame 18 on which is mounted a support frame 20 of disc
coulters 21 for application of fertilizers.

At the back part of the longitudinal hopper 1 is mounted, by help of a pair of
coupling elements 9 a frame 26 on which are arranged sections 12 of a means of
support 2 consisting of traverse tyres 19 of the pneumatic cylinder and the frame 27
of the section of a sowing disk coulter 23 to which are attached the front section 5 of
the dispersing device 3 and the rear section 6 of the dispersing device 3, which
sowing disc coulters 23, and a section of a bar harrow 25 and parts 13 of the means

of support 2 are mounted, consisting of two rear duplicating and packing wheels 24.
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Industrial Application

An agricultural machine, according to the invention can be used for sowing
and/or the application of fertilizer, especially for highly productive and accurate
sowing and/or the application of fertilizer.
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Patent Claims

1.

An agricultural machine for sowing or the application of fertilizer with at least
one longitudinal hopper (1) and at least one central metering device,
CHARACTERISED BY that a longitudinal hopper (1) is an essential structural
part of the whole machine and is arranged to be self-supporting, wherein at its
front end is arranged a device (7) for connecting to a towing means and its
back end is connected with at least one means (2) of support and at least one
dispersion device (3).

The agricultural machine for sowing or the application of fertilizer according to
claim 1, CHARACTERISED BY that the longitudinal hopper (1) is arranged to
be forsionally rigid.

The agricultural machine for sowing or the application of fertilizer according to
any of the preceding claims CHARACTERISED BY that the longitudinal
hopper (1) is arranged of flat segments (29) which are solidly connected to
each other.

The agricultural machine for sowing or the application of fertilizer according to
any of the preceding claims CHARACTERISED BY that the longitudinal
hopper (1) comprises at least one transverse interior wall (30).

The agricultural machine for sowing or the application of fertilizer according to
any of the preceding claims CHARACTERISED BY that the longitudinal
hopper (1) comprises at least one chamber (31) in which is arranged at least
one hopper and at least one metering device for dispersing seed and/or
fertilizer.

The agricultural machine for sowing or the application of fertilizer according to
any of the preceding claims CHARACTERISED BY that the longitudinal
hopper (1) comprises at least one coupling element (8,9,10,11), to which is
mounted at least one working part of the agricultural machine (4) and/or

a section of the working part of the agricultural machine(4).



PCT/CZ2014/000016

WO 2014/127753

1/3

8¢ 2 €12 0Z 8l

¢ 6l 6¢

G



PCT/CZ2014/000016

WO 2014/127753

2/3

€ 9€ g ¢

2 614
Gz CZ 6L2L8L2Z €12 o0z LI

8¢

bl
| ———

v

‘\!-

9l



WO 2014/127753 PCT/CZ2014/000016
3/3

o
N

TSR

N N — i



INTERNATIONAL SEARCH REPORT

International application No

PCT/CZ2014/000016

A. CLASSIFICATION OF SUBJECT MATTER

INV. AD1C7/20 A01C15/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

A01C

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

DREYER H [DE])

10 December 2009 (2009-12-10)
abstract

page 3, paragraphs 26,27
claims; figures

27 August 1993 (1993-08-27)
abstract

page 4, line 34 - line 35
page 5, line 1 - Tine 12

abstract
column 2, paragraph 11
claims; figures

X FR 2 687 622 Al (AUDUREAU SA [FR]) 1

X DE 10 2008 027065 Al (AMAZONEN WERKE 1-6

3,6

A EP 2 232 975 AL (AMAZONEN WERKE DREYER H 1-6
[DE]) 29 September 2010 (2010-09-29)

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

13 June 2014

Date of mailing of the international search report

23/06/2014

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Oltra Garcia, R

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/CZ2014/000016
Patent document Publication Patent family Publication
cited in search report date member(s) date
DE 102008027065 Al 10-12-2009  NONE
FR 2687622 Al 27-08-1993  NONE
EP 2232975 Al 29-09-2010 DE 102009013772 Al 23-09-2010
EP 2232975 Al 29-09-2010

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report

