Office de la Proprieté Canadian CA 2482954 C 2010/06/15

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 482 954
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2003/04/14 (51) CLInt./Int.Cl. A07C 5/08(2006.01),
(87) Date publication PCT/PCT Publication Date: 2003/10/30 A0TC 25/00(2006.01), AGTC 7706 (2000.01)
- . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2010/06/15 VASTVEIT. KJELL. NO
(85) Entréee phase nationale/National Entry: 2004/10/19 L
) o (73) Proprietaire/Owner:
(86) N demande PCT/PCT Application No.: NO 2003/000122 AGROMILJO AS, NO

(87) N° publication PCT/PCT Publication No.: 2003/088/35 (74) Agent: RIDOUT & MAYBEE LLP
(30) Priorite/Priority: 2002/04/19 (NO20021854)

(54) Titre : DISTRIBUTEUR ROTATIF, PROCEDES D'UTILISATION ASSOCIES ET UTILISATION DUDIT
DISTRIBUTEUR
54) Title: ROTARY DISTRIBUTOR, METHODS FOR ITS USE AND THE USE OF THE DISTRIBUTOR

(57) Abréegée/Abstract:

There I1s described a rotary distributor for use In spreading solid particles and/or liguid form an agricultural machine, comprising a
round distributor having outlet holes arranged peripherally in the horizontal bottom of the housing and connected to outlet pipes 3,
a first supply pipe 4 arranged centrally in the bottom of the distributor housing 1 for the supply of liguid under pressure and
connected to a vertical, rotatably supported hollow rotor shaft 5 in flow communication with a first transverse hollow rotor arm 6
which has at least one angled, downward-directed nozzle 7 that Is level with the outlet holes 2. The distributor housing further
comprises a means 10, 11 for introducing and distributing solid particles such as seed corn.

SoTEN 7 [ ] ]
EORUIORIOR . o
Y T 7 7
b‘ --..-‘

R

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




3/088735 Al

S
>

CA 02482954 2004-10-19

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

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date

30 October 2003 (30.10.2003)

A01C 5/08 //

(51) International Patent Classification”:
23/00

(21) International Application Number: PCT/NO03/00122

(22) International Filing Date: 14 April 2003 (14.04.2003)

(25) Filing Language: Norwegian

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

20021854 19 April 2002 (19.04.2002) NO

(71) Applicant (for all designated States except US):
AGROMILJO AS [NO/NOJ; N-4160 Finngy (NO).

(72) Inventor; and
(75) Inventor/Applicant (for US only):
[NO/NO]; N-4160 Finngy (NO).

VASTVEIT, Kjell

(74) Agent: LAJER, Dorte; Zacco Norway AS, P.O. Box 7635,
Sentrum, N-0106 Oslo (NO).

PCT

(10) International Publication Number

WO 03/088735 Al

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD,
SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, ZM, 7ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (Al, BE, BG, CH, CY, CZ, DE, DK, EL,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,

GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: ROTARY DISTRIBUTOR, METHODS FOR ITS USE AND THE USE OF THE DISTRIBUTOR

[

T
= —
J
!

|
|

(57) Abstract: There is described a rotary distributor for use in spreading solid particles and/or liquid form an agricultural machine,
comprising a round distributor having outlet holes arranged peripherally in the horizontal bottom of the housing and connected to
outlet pipes 3, a first supply pipe 4 arranged centrally in the bottom of the distributor housing 1 for the supply of liquid under pressure
and connected to a vertical, rotatably supported hollow rotor shaft 5 in flow communication with a first transverse hollow rotor arm
6 which has at least one angled, downward-directed nozzle 7 that is level with the outlet holes 2. The distributor housing further
comprises a means 10, 11 for introducing and distributing solid particles such as seed corn.
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Rotary distributor, methods for its use and the use of the distributor

The present invention relates to a rotary distributor for introducing solids such as seed
corn into a liquid or gas stream consisting of, for example, liquid farmyard manure,

water or air. The invention also relates to a method for wet sowing, a distribution

method and the use of the rotary distributor.

Rotary distributors for spreading liquid farmyard manure and similar liquids or
suspension are already known. Such apparatus are described in, e.g., DE 3703743, DE
4136162 and NO 172521. The apparatus described consist of a circular distributor
housing having a plurality of apertures arranged in a ring on the underside thereof.
Arranged inside the distributor housing is a rotating pipe, the discharge opening of
which, during use, moves across the apertures. The inlet opening of the pipe is
connected to the hollow shaft of the housing for liquid communication. Thus, liquid 1s
passed into the bottom, up through the shaft, out through the pipe and is spread out
across the apertures. From the apertures, the liquid is passed out onto the field through

hoses and optionally other equipment.

The known apparatus are used for the uniform distribution of liquid farmyard manure
on the field. Sowing is done before or after the fertilising in a separate work process.
An integration of these two separate work processes into one operation would be time-

saving and cost-effective and would also provide environmental benefits.

Norwegian Patent 306091 describes a method for wet sowing, where the sowing 1s
carried out by injecting a jet of liquid mixed with seed corn into a growth medium, or
by subsequently introducing seed corn into the groove formed by the jet. This

document does not describe an apparatus for performing the method.

The object of the present invention is to provide a device for the simultaneous
distribution of liquid fertiliser and seed corn or the like for use in a combined fertilising

and sowing process.

The subject of the present invention is a rotary distributor for use in spreading solid
particles and/or liquid, comprising a round distributor housing having outlet holes
arranged peripherally in the horizontal bottom of the housing and connected to outlet
pipes, a first supply pipe arranged centrally in the bottom of the distributor housing for
the supply of liquid under pressure and connected to a vertical, rotatably supported
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hollow rotor shaft in flow communication with a first transverse hollow rotor arm which
has at least one angled, downward-directed nozzle that is level with the outlet holes,
characterised in that the distributor housing comprises a second supply pipe arranged
centrally in the top of the distributor housing for the supply of solid particles and/or
liquid and connected to the vertical rotatably supported hollow rotor shaft in flow
communication with a second transverse hollow rotor arm which has at least one
downward-directed opening that is level with the outlet holes, and that the rotor shait
comprises a dividing wall between the two rotor arms which ensures two separate

streams.

Furthermore, the invention comprises a method for wet sowing, characterised in that in
a rotary distributor according to the invention liquid is supplied under pressure to a first
supply pipe, seed corn is fed to a second supply pipe and the stream of liquid and seed
corn is discharged through the outlet pipes onto a field, whereby the liquid flowing out
through the nozzle sets the rotor shaft in motion and thus causes seed corn and liquid to

be distributed evenly across the outlet holes.

The invention also comprises a method for distributing solid particles, characterised 1n
that the solid particles are fed with a gas stream to the second supply pipe 1n a
distributor according to the invention and the rotor shaft is rotated mechanically,
whereby the rotation and the gas stream cause the solid particles to be distributed evenly
across the outlet holes and flow out through the outlet pipes.

In addition, the invention comprises the use of the rotary distributor according to the

invention for wet or dry sowing.

Other features of the invention are set forth in the dependent claims.

The term "liquid" in the present application is used to mean water, an aqueous solution,
liquid fertiliser, especially farmyard manure, a suspension, an emulsion or other
substantially liquid substances which may contain solids.

The solid particles that can be distributed by the rotary distributor according to the

invention comprise for example, seed corn, seeds, solid fertilisers, lime and other solid

soil additives.

The gas stream is according to the invention preferably an air stream.
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The distributor according to the invention can be used to provide a homogenous mixture
of solid particles and a liquid whilst obtaining a uniform distribution of the mixture on

the field.

One advantage of the rotary distributor according to the invention 1s that sowing and
fertilising can be carried out stmultaneously. Thus, seeds are fed to the second supply
pipe whilst liquid farmyard manure is supplied under pressure to the first supply pipe.
When the liquid fertiliser flows out through the nozzle, the rotor shaft 1s set in motion.
Thus, seeds and fertiliser are distributed evenly to the outlet holes. Hoses which pass
the mixture formed onto the field may be connected to the outlet pipes. In this case, the
mixture is either laid directly onto the soil, or a suitable device ensures that 1t 1s injected

into the so1l. Such injecting devices are known from the prior art.

The invention mvolves a number of advantages, First, a work operation 1s saved
because two processes are carried out simultaneously. This saves both fime and fuel,
which improves the farmer's finances and reduces the emission of greenhouse gases into
the environment. Secondly, reduced soil cultivation through direct sowing causes a
decrease in the loss of nitrogen through run-off and thus gives rise to better resource
utilisation and less pollution. Tests also show a considerable reduction in erosion and a
decrease 1n phosphorus pollution from areas which have been sown directly without soil
cultivation. Thirdly, the investment costs 1n agricultural machines are reduced, as one
machine carries out several work processes.

The use of wet sowing technique gives the advantages of a more certain plant
establishment, as seeds are mixed with a growth medium which gives both the
necessary moisture for the seed to germinate and plant nutrition for growth. In
conditions in which liquid farmyard manure is not available, water or another liquid can

be used.

The rotary distributor according to the invention may also be used for distributing dry
particles such as seeds, artificial fertiliser and lime. By means of a gas stream, the
particles are transported into the second supply pipe, out into the second rotor arm, out
through the opening in the rotor arm and are distributed across the outlet apertures in
that the rotor shaft is rotated mechanically. From the outlet pipes, the particles are
carried by the gas stream onwards and downwards onto the ground or into the soil.
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The rotary distributor according to the invention may also be used for distributing two
different liquids; for example, when adding a liquid supplement to the liquid farmyard
manure. Thus, a second liquid stream 1s added to the second supply pipe and the hiquid
flows through the hollow shaft and out through the second rotor and out through the

opening and into the outlet apertures.

The rotary distributor according to the invention may also be used solely for distributing
a liquid under pressure, that is to say without material being fed to the second supply
pipe. Thus, it is not necessary for the user to invest in a separate distributor for the

spreading of liquad.

Within the scope of the present invention, the particles can be carried forward to and fed
into the second supply pipe in any mannetr, for example, by means of an air stream, a

mechanical conveyor or by using the force of gravity.

The outlet pipes from the distributor housing are optionally connected via hoses to one

or more devices which lead the mixture to where the user wishes to sow/water/fertilise.

In use, the distributor may be a part of an agricultural machine. For example, the

distributor can be connected to a spreader boom that 1s moved across a field by a tractor.

The invention will now be described in more detail below with reference to the

drawings which schematically show some possible embodiments of the invention.

Figure 1 is a top view of a distributor;

Figure 2 1s a detailed view of the nozzle seen in the direction of rotation;
Figure 3 1s a detailed view of the nozzle looking towards the rotor axis;
Figure 4 is a cross-sectional view taken along the line A-A; and

Figure 5 1s a cross-sectional view taken along the line B-B.

Figure 1 shows a round distributor housing 1 having outlet apertures 2, a central rotor
shaft 5, a first rotor arm 6 with nozzle 7 and a second rotor arm 11. The distributor
housing is seen from above. In use, a cover will preferably be arranged on the
distributor housing, as can be seen from Figures 4 and 5.

As can be seen in Figures 1 and 5, a preferred embodiment of the invention comprises a

first rotor arm 6 and a second rotor arm 11. The second rotor arm 11 has at least one
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opening 12 for distributing solid particles in the outlet holes 2. The second rotor arm 11
preferably consists of a pipe that is angled relative to the rotor axis and which 1s bent at

the opening 12 so as to lead the particles into the holes 2.

A counterweight 13 may be arranged on the diagonally opposite side of the rotor axis
relative to the second rotor arm 11, as shown in Figure 1. This counterweight may be in
the form of an additional hollow rotor arm in flow communication with the second

supply pipe 10 and having an opening which is level with the outlet holes 2.

Figures 2 and 3 show an embodiment of the invention wherein a U-shaped guard 8 1s
arranged around the nozzle 7. Furthermore, the distributor housing 1 1s equipped with
an annular channel 1a in the bottom 1b of which the outlet holes 2 are arranged. The
annular channel 1a has side walls 1c, 1d. The nozzle 7 projects down 1nto the annular
channel 1a between the side walls 1c, 1d. The bottom 8a of the guard 8 faces upwards.
The side walls 8b of the guard project down into the channel roughly parallel to the side
walls 1c, 1d. The nozzle 7 1is passed in through the guard 8. The guard 8 prevents or
limits spray from the nozzle. As shown in Figure 3, the guard 8 may be equipped with
end walls 8c, 8d and extend across several outlet holes 2.

Figures 4 and 5 are cross-sectional views of the distributor seen from side from two
different directions. From Figure 4 1t can be seen how the hollow rotor shaft 5 1s 1
flow communication with the first rotor arm 6, so that liquid can flow in through the
first supply pipe 4, through the hollow rotor shaft 5, out into the first rotor arm 6 and out
through the nozzle 7. Figure 5 shows how the hollow rotor shaft 5 1s 1n flow
communication with the second rotor arm 11, which means that solid particles can be
passed in through the second supply pipe 10, through the hollow rotor 5, and out 1nto
the second rotor arm 11 and then out through the opening 12. Arranged in the hollow
rotor shaft 5, between the two rotor arms 6, 11, 1s a dividing wall which ensures two

separate streams until the liquid and the solid particles are mixed in the outlet pipes 3.
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1.

A rotary distributor for use 1n spreading solid particles and/or liquid, comprising a
round distributor housing (1), having outlet holes (2) arranged peripherally in the
horizontal bottom of the housing and connected to outlet pipes (3), a first supply pipe
(4) arranged centrally 1n the bottom of the distributor housing (1) for the supply of
liquad under pressure and connected to a vertical, rotatably supported hollow rotor shaft
(5) m flow communication with a first transverse hollow rotor arm (6) which has at least
one angled, downward-directed nozzle (7) that is level with the outlet holes (2),
characterised 1n that the distributor housing (1) comprises a second supply pipe (10)
arranged centrally 1n the top of the distributor housing (1) for the supply of solid
particles and/or liquid and connected to the vertical, rotatably supported hollow rotor
shaft (5), in flow communication with a second transverse hollow rotor arm (11) which
has at least one downward-directed opening (12) that is level with the outlet holes (2),
and that the rotor shaft (5) comprises a dividing wall between the two rotor arms (6) and
(11) which ensures two separate streams.

2.
A rotary distributor according to claim 1, characterised in that a counterweight (13) is
provided on the diagonally opposite side of the rotor axis relative to the second rotor

arm (11).

3.

A rotary distributor according to claim 2, characterised in that the counterweight (13) is
made in the form of a third rotor arm in flow communication with the second supply
pipe (10) and the hollow rotor shaft (5), and which is equipped with at least one
downward-directed opening which is level with the outlet holes (2).

4,

A rotary distributor according to any one of claims 1-3, characterised in that the
distributor housing (1) further comprises an upwardly open annular channel (1a) with
bottom (1b) and outer and inner side walls (1¢, 1d), in the bottom (1b) of which the
outlet holes (2) are equidistantly arranged, and between whose side walls (1c, 1d) the
nozzle/nozzles (7) and the opening (12) project down, each nozzle (7) being surrounded
by and connected to a guard (8) having a U-shaped cross-section with its bottom (8a)
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uppermost, and side walls (8b) which project into the ring channel (1a) on either side of
the nozzle (7).

5.

A method for wet sowing, characterised by supplying a rotary distributor according to
claim 1 with liquid under pressure to a first supply pipe (4),

feeding seed corn to a second supply pipe (10) and passing the stream of liquid and seed
corn out through the outlet pipes (3) onto a field, whereby the liquid flowing out
through the nozzle (7) sets the rotor shaft (5) in motion and seed corn and liquid are

distributed evenly across the outlet holes (2).

6.

A method for distributing solid particles, characterised by feeding the solid particles
with a gas stream to a second supply pipe (10) in a distributor according to claim 1 and
rotating the rotor shaft (5) mechanically, whereby the rotation and the gas stream cause
the solid particles to be distributed evenly over the outlet holes (2) and flow out through
the outlet pipes (3).

7.
The use of a rotary distributor according to any one of claims 1-4 for wet sowing.

8.

The use of a rotary distributor according to one of claims 1-3 for dry sowing.
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