I*I Innovation, Sciences et Innovation, Science and CA 3001280 A1 2017/04/13
Développement economique Canada Economic Development Canada
Office de la Propriéte Intellectuelle du Canada Canadian Intellectual Property Office (21) 3 00 1 280

12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1

(86) Date de depot PCT/PCT Filing Date: 2016/10/06 (51) Cl.Int./Int.Cl. A07C 7/72(2006.01)
(87) Date publication PCT/PCT Publication Date: 201/7/04/13 | (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2018/04/06 VADERSTAD HOLDING AB, SE
86) N° demande PCT/PCT Application No.: SE 2016/050960 | (72) Inventeur/inventor:
(86) " demande pplication o GILSTRING, GERT, S
(87) N° publication PCT/PCT Publication No.: 201/7/061941 _
o o (74) Agent: BENNETT JONES LLP
(30) Priorité/Priority: 2015/10/08 (SE1551290-8)

(54) Titre : BOITIER DOSEUR POUR LE CHARGEMENT D'UN MATERIAU GRANULAIRE OU PULVERULENT,
SYSTEME DE DOSAGE, MACHINE AGRICOLE COMPRENANT UN TEL SYSTEME DE DOSAGE ET PROCEDE
DE CHARGEMENT DE MATERIAU GRANULAIRE OU PULVERULENT

54) Title: METER HOUSING FOR FEEDING GRANULAR OR POWDERED MATERIAL, METER SYSTEM,
AGRICULTURAL IMPLEMENT COMPRISING SUCH METER SYSTEM AND METHOD FOR FEEDING GRANULAR

OR POWDERED MATERIAL

1241b [~
1241a |-
SN

123

Fig 4

(57) Abréegée/Abstract:
The present document discloses a feeder housing (12) for feeding granular or powdered material. The feeder housing comprises a

feeder space (123) with a material inlet (121 ) and a material outlet (122), and a wall portion (124, 124") extending between the
material inlet and the material outlet. The wall portion (124, 124") has substantially the form of a cylinder sector. The wall portion
(124, 124") has a scraper part (1241, 1241"), which extends substantially parallel to a central axis of the cylinder sector.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+
50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca al l a a



CA 03001280 2018-04-06

15

ABSTRACT

The present document discloses a meter housing (12) for feeding granular or
powdered material. The meter housing comprises a meter space (123) with a
material inlet (121) and a material outlet (122), and a wall portion (124, 124’)
extending between the material inlet and the material outlet. The wall portion
(124, 124’) has substantially the form of a cylinder sector. The wall portion (124,

124’) has a scraper part (1241, 1241’), which extends substantially paraliel to a
central axis of the cylinder sector.
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METER HOUSING FOR FEEDING GRANULAR OR POWDERED
MATERIAL, METER SYSTEM, AGRICULTURAL IMPLEMENT
COMPRISING SUCH METER SYSTEM AND METHOD FOR FEEDING
GRANULAR OR POWDERED MATERIAL

Technical Field

This document relates to a meter housing for feeding granular or
powdered material, which has a use in agricultural implements in particular.
The document also relates to a system for feeding granular or powdered

material comprising such a meter housing and an agricultural implement

comprising such a system.
Furthermore, the document relates to a method for feeding granular or

powdered material in an agricultural implement.

Background
It is known, for example from W0O2013180619A1, in an agricultural

implement, to feed granular or powdered material from a material container via
a meter to a channel that takes up the material in an air stream and that feeds
the material onward to, for example, a plurality of furrow openers.

The meter comprises a meter housing, in which a metering rotor Is

rotatably disposed.
The air stream is typically achieved by a fan or a pump, which produces

an overpressure in the channel that leads the air stream.
It is desirable to ensure that the overpressure is maintained in the entire

channel in order to reduce energy consumption, and it iIs a challenge to

introduce the material in the channel without losing the overpressure.

One way of achieving this is to provide the material container with a seal-
tight lid, so that the overpressure is maintained all the way up in the material

container.
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Another way of achieving this is to utilize an injector, in which a vacuum
suction to the channel is achieved according to the Venturi principle.

Another method is to provide a meter that acts as an air lock and thus
prevents the overpressure in the channel from leaking up into the material

O container, allowing normal pressure in the material container.

Normal pressure in the material container is advantageous, since it is
difficult to provide a large material container with a similarly large lid which is
sufficiently seal-tight.

One problem is that the environment in which the agricultural implement

10 I1s used and the material being fed often give rise to large amounts of dust and
dirt, which makes it difficult to achieve good seal-tightness.

An additional problem is that the material to be fed can disturb the
function of the metering rotor, so that the rotor blades are prevented from being
sealed against the inside of the meter housing.

15 Based on the fact that it is desirable to provide a meter that acts as an air
lock, there Is a need for an improved meter, in particular a meter which reduces

air leakage in a reverse direction from the meter outlet to the meter inlet.

summary
20 One object is thus to provide an improved meter. A particular object is to

provide a meter which causes less loss of pressure than known meters.
The invention is defined in the independent claims. Embodiments are set

forth in the dependent claims, in the description that follows and in the

drawings.

25 According to a first aspect, a meter housing for feeding granular or
powdered material is provided. The meter housing comprises a meter space
with a material inlet and a material outlet, and a wall portion extending between
the material inlet and the material outlet. The wall portion has substantially the
form of a cylinder sector. The wall portion has a scraper part, which extends

30 substantially parallel to a central axis of the cylinder sector.
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Here, “substantially parallel” means +/- 10°, preferably +/- §°, +/- 1" or
fully parallel.

By providing a scraper part, the material that is stuck between the rotor
blades and wall can be loosened, wherein the sealing bearing between the
distal part of the rotor blade and the wall can be restored.

Trals have shown that leakage flow from the material outiet to the
material inlet can be reduced by around 30-50%.

The scraper part can comprise at least one groove recessed In the wall
portion, which groove extends along substantially the full axial length of the
cylinder sector.

A groove has the advantage that material can be removed in a way that
does not damage the rotor blade.

The scraper part can comprise at least one ridge, which extends along
substantially the full axial length of the cylinder sector.

A ridge has the advantage of maintaining a sealing bearing in the event
that no material is stuck between the wall and the rotor blade that passes the
ridge.

The scraper part can extend across a central angle for the cylinder sector
which is less than 107, preferably less than 5 degrees, less than 1° or less than
0.5".

“Central angle” means an angle around the central axis of the cylinder
sector.

The scraper part can be located at an upper part of the wall portion in a
vertical direction, preferably within a central angle for the cylinder sector
corresponding to the most highly situated 45°, the most highly situated 30" or
the most highly situated 15°.

With the scraper part being near the inlet opening, and preferably in a
position such that the space between the rotor blades is still being filled, it is
possible for the material that is scraped off to be taken up by the space

between the rotor blades.
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The scraper part can be located at a distance from the upper edge of the
wall portion, which distance preferably can correspond to at least 20%, at least
40% or at least 60% of the extension of the scraper part along a central angle
for the cylinder sector.

The wall portion thus has a part which is located between the scraper
part and the inlet opening of the meter housing. As a result, the risk of any
additional granules entering and getting stuck between the rotor blade and the
wall portion is reduced.

The part of the wall portion located on a vertical level below the central
axis can be continuous, without any additional scraper parts.

According to a second aspect, a metering system for feeding granular or
powdered material in an agricultural implement is provided. The metering
system comprises a meter housing as described above, and a metering rotor,
which is rotatably driven in the meter space while outer portions of rotor blades
of the metering rotor are in contact with the wall portion.

The contact between the rotor blades and the meter housing is
preferably airtight, which can be achieved by the rotor blades being pre-
tensioned against the meter housing.

The rotor blades can be formed in an elastic material, preferably a rubber
elastic material, such as rubber, TPE or polyurethane.

The rotor blades can be pre-tensioned against the wall portion, so that air
leakage between the material inlet and the material outlet is prevented.

In the metering system, the scraper part can be arranged so that the
scraper part Is located downstream, viewed in a direction of material flow, from
a vertical highest point at which said rotor blades are in contact with the wall
portion, and within a central angle for the cylinder sector from the highest point
corresponding to less than 30°, preferably less than 20° or less than 10°.

According to a third aspect, an agricultural implement for feeding
granular or powdered material is provided. The agricultural implement

comprises a container for the matenal, an air flow generating device, and a
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channel connected to the air flow generating device. The agricultural implement
further comprises a metering system as described above, arranged for feeding
the material from the container to the air channel.

According to a fourth aspect, a method for feeding granular material or
powdered material in an agricultural implement is provided. The method
comprises receiving the material in a material inlet located at an upper portion
of a meter housing, using a metering rotor having rotor blades which bear on a
cylinder sector shaped wall portion extending between the material inlet and the
material outlet, to feed a predetermined amount of material per time unit, and
feeding out the material in a material outlet located at a lower portion of the
meter housing. The method further comprises using a radial level variation in
the wall portion to loosen material that is stuck between the rotor blade and the
wall portion.

The loosening can be achieved downstream of the material inlet and
upstream of a vertical level corresponding to the central axis of the metering
rotor.

Preferably, the rotor blades, from a vertical level corresponding to the

central axis and onward to the material outlet, can have a substantially constant

bearing force against the wall portion.

Brief description of the drawings
Fig 1 I1s a schematic view of a metering system 1 for feeding granular or

powdered material.

Fig 2 shows a meter housing according to a first embodiment, viewed in

section.
Fig 3 shows a meter housing according to a second embodiment, viewed

In section.
Fig 4 shows a meter housing according to a third embodiment, viewed in

section.
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Detailed description

In Fig 1, a metering system 1 is shown, which can be supported by an
agricultural implement 0 and thus be used for distribution of granular or

powdered material on the ground on which the agricultural implement is

traveling.

A non-limiting example of a material of this kind can be seeq, fertilizer
and/or pesticides. It will be appreciated that different types of material can be
fed in the same system, and that an agricultural implement can be equipped
with parallel systems where, for example, one feeds seeds and another feeds
fertilizer or pesticides.

The system 1 comprises a material container 10, which can have a cover
11 in the form of a lid or a tarpaulin. The system further comprises a meter
housing 12, which includes a metering rotor 13 which Is rotatable in the meter
housing 12.

The metering rotor 13 can be driven by a drive unit, such as an electric or
hydraulic motor (not shown). The metering rotor 13 can be driven directly by the
motor or indirectly, for example via a transmission which can comprise gears,
belts or friction wheels.

The meter housing 12 has an inlet 121 at its upper portion and an outlet
122 at its lower portion. The inlet 121 connects to a lower portion of the material
container 10, so that material contained in this can be fed to the meter housing
12, at least partly using gravitation. Additional feeding can possibly be provided

using an agitator, a feed screw or a fluidized bed.
The meter housing 12 includes a meter space 123, which can have a

generally cylindrical form.
The meter space 123 has a cylindrical limit surface 124, whose radius Is

approximately equal in size to, or somewhat smaller than, a radius of the
metering rotor 13.
The radial outer portion of the wing blades 131 of the metering rotor can

thus bear upon the cylindrical limit surface 124. The bearing can be such that
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the wing blades 131 are pre-tensioned against the cylindrical limit surface 124.
Therefore, the wing blades, as a result of the friction between the wing blades
and the cylindrical limit surface 124, can bend out a little while the metering
rotor 13 rotates in the meter space 123.

The meter space 123 can also have axial limit surfaces, of which at least
one can have a bushing for an axle around which the metering rotor 13 is
rotatable. This axle can be a drive axle which, as described above, can be
connected to the drive unit.

In the event of an axially opposite portion of the metering rotor 13, an
axial limit surface can comprise a bushing and/or bearing for the axle.

According to a first alternative embodiment, the metering rotor 13 can
have a free end in the meter housing, i.e. no support in the radial direction in
the event of an axially opposite portion relative to the drive axle.

According to a second alternative embodiment, an axle bushing for a
drive axle can be provided at one of the axial ends of the metering rotor 13,
while at its other axial end a support in the form of an integrated part of an axial
limit surface is provided.

The meter space 123 can have an axial length which is equal in size to,
or somewhat smaller than, an axial length of the metering rotor 13.

The axial outer portions of the wing blades 131 of the metering rotor can
thus bear against at least the one axial limit surface.

The bearing can be such that the wing blades 131 are pre-tensioned
against the axial limit surface 124. Therefore, the wing blades, as a result of the
friction between the wing blades and the axial limit surface, can bend out a little
while the metering rotor 13 rotates in the meter space 123.

The metering housing 12 has an outlet 122, which connects to a channel,
so that material fed by the metering rotor 13 is introduced into the channel 14

via a channel inlet 141.

A pump or a fan 15 can be connected to the channel to provide an air

stream in the channel 14. At the channel inlet 141, the material can be
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introduced into the channel, so that an air stream mixed with material is
achieved.

The channel 14 can lead the material directly to one or several feed-out
parts, for example furrow openers 16a, 16b, 16c¢ or fertilizer openers.

According to one alternative, a distributor 17 can be arranged for
distributing the air stream mixed with material to the furrow openers 16a, 16b,
16¢. Such distributors are known from, for example, WO2015112086A1.

As an additional alternative, or complement, one or more singulating
devices 18a, 18b, 18c can be arranged to ensure a more even flow of matenal
to the furrow openers 16a, 16b, 16¢. Such singulating devices are known from,
for example, WO2015069179A1.

The metering rotor 13 can comprise a rotor core 132 and a plurality of
rotor blades 131. The rotor core 132 can be made of a relatively stiff material,
such as metal or polymer. In the latter case, the rotor core can be made of a
construction plastic with a relatively high stiffness.

The rotor core 132 can be integrated with a motor shaft, i.e. permanently
connected to the motor shaft or made in one piece with the motor shaft.
Alternatively, the rotor core 132 can be a separate part, which is connected to a
motor shaft in such a manner that torque from the motor is transferable to the

metering rotor 13.

The rotor blades 131 can be made of polymer material with a lower
stiffness than the material that the rotor core is made of.

For example, the rotor blades can be made of an elastic material, such
as a rubber elastic material, for example polyurethane, rubber, thermoplastic
elastomer or similar. Elastic materials with hardness Shore A in ranges of 30-
90, preferably 50-70, have proven to be suitable.

Preferably, the rotor blades 131 can also be made of a material which is
softer than the material that the limitation walls 124 of the meter space are

made of.
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The rotor blades 131 can be made in one piece of material, which can

surround and enclose the core 132.

Fig 2 shows a first embodiment of a meter housing, where one of the

walls that define the meter space 123, specifically a cylinder sector shaped wall

124, has been provided with a recessed groove 1241 in the wall. The groove
1241 can extend across substantially the full axial length of the meter space
123.

The groove can have a depth corresponding to 0.1-20% of the radius of
curvature of the wall 124, preferably 0.5-15%, 1-15%, 5-15%, 7-13% or around
10%.

The groove can have a width, along the tangential direction of the wall
124 which can be about 1°-30°, 5°-25°, 10°-20° or about 15°. The groove can
have straight or curved walls. .

For example, the groove can have a couple of straight walls, which at the
bottom of the groove form an angle with each other.

Alternatively, the groove can have a substantially cylinder sector shaped
cross-section.

Fig 3 shows a second embodiment of a meter housing, where one of the

walls that define the meter space 123, specifically a cylinder sector shaped wall
124’, has been provided with a ridge 1241’ projecting from the wall. The ridge

1241 can extend across substantially the full axial length of the meter space

123.
The ridge can have a height corresponding to 0.1-20% of the radius of

curvature of the wall 124°, preferably 0.5-15%, 1-15%, 5-15%, 7-13% or around

10%.
The ridge can have a width, along the tangenttial direction of the wall 124,

which can be about 1°-30°, 5-25°, 10°-20° or about 15°. The ridge can have
straight or curved walls.
For example, the ridge can have a couple of straight walls, which at the

top of the ridge form an angle with each other.
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Alternatively, the ridge can have a substantially cylinder sector shaped

cross-section.

In an alternative embodiment, two, three or more ridges can be provided.
Preferably, such ridges are substantially parallel to each other.

S As an additional alternative, one or more grooves 1241 can be combined

with one or more ridges 1241".

Fig 4 shows an embodiment according to the illustration in Fig 2, with the
exception that here there are two grooves 1241a, 1241b instead, which are
located adjacent each other and run in parallel to each other, within an angle

10 amounting to less than 10°, preferably less than 5 ° or less than 3 ° around the

center of the wall 124.
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PATENT CLAIMS

1. A meter housing (12) for an air lock feeder, for feeding granular or
powdered material, comprising.

a meter space (123) with a material inlet (121) and a materiail outlet
(122), and

a wall portion (124, 124’) extending between the material inlet and the
material outlet,

the wall portion (124, 124’) having substantially the form of a cylinder
sector,

characterized in

that the wall portion (124, 124’) has a scraper part (1241, 1241', 1241a,
1241Db), which extends substantially parallel to a central axis of the cylinder

sector.

2. The meter housing according to claim 1, wherein the scraper part
comprises at least one groove (1241, 1241a, 1241b) recessed in the wall
portion (124), which groove extends along substantially the full axial length of

the cylinder sector.

3. The meter housing according to claim 1 or 2, wherein the scraper
part comprises at least one ridge (1241’), which extends along substantially the

full axial length of the cylinder sector.

4. The meter housing according to any one of the preceding claims,
wherein the scraper part (1241, 1241’, 1241a, 1241b) extends across a central
angle for the cylinder sector shaped which is less than 10°, preferably less than

5 degrees, less than 1° or less than 0.5°.
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5. The meter housing according to any one of the preceding claims,
wherein the scraper part (1241, 1241°, 1241a, 1241b) is located at an upper
part of the wall portion in a vertical direction, preferably within a central angle for
the cylinder sector corresponding to the most highly situated 45°, the most

highly situated 30" or the most highly situated 15°.

0. The meter housing according to any one of the preceding claims,
wherein the scraper part (1241, 1241’, 1241a, 1241b) is located at a distance
from the upper edge of the wall portion (124, 124’), which distance preferably
corresponds to at least 20%, at least 40% or at least 60% of the extension of

the scraper part along a central angle for the cylinder sector.

7. The meter housing according to any one of the preceding claims,
wherein the part of the wall portion (124, 124’), located on a vertical level below

the central axis is continuous without any additional scraper parts.

8. A metering system (1) for feeding granular or powdered material in
an agricultural implement, comprising:

a meter housing (12) according to any one of the preceding claims, and

a metering rotor (13), which is rotatably driven in the meter space while

outer portions of rotor blades (131) of the metering rotor are in contact with the
wall portion.

9. The metering system according to claim 8, wherein the rotor
blades (131) are formed in an elastic material, preferably a rubber elastic

material, such as rubber, TPE or polyurethane.

10.  The metering system according to claim 8 or 9, wherein the rotor
blades are pre-tensioned against the wall portion, so that air leakage between

the material inlet (121) and the material outlet (122) is prevented.
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11.  The metering system according to any one of claims 8-10, wherein
the scraper part is located downstream, viewed in a direction of material flow,
from a vertical highest point at which said rotor blades (131) are in contact with
the wall portion (124, 124’), and within a central angle for the cylinder sector
from the highest point corresponding to less than 30°, preferably less than 20°

or less than 10°.

12.  An agricultural implement (0) for feeding granular or powdered
material, comprising:

a container (10) for the material,

an air flow generating device (15), and

a channel (14) connected to the air flow generating device,

characterized by

a metering system (1) according to any one of claims 8-11, arranged for

feeding the material from the container (10) to the air channel (14).

13. A method in an air lock feeder, for feeding granular material or
powdered material in an agricultural implement (0), comprising:

receiving the material in a material inlet (121) located at an upper portion
of a meter housing (12),

using a metering rotor (13), having rotor blades which bear on a cylinder
sector shaped wall portion (124, 124’) extending between the material inlet and
a material outlet, to feed a predetermined amount of material per time unit, and

feeding out the material in the material outlet (122) located at a lower
portion of the meter housing,

characterized by

using a radial level variation (1241, 1241’, 1241a, 1241b) in the wall
portion to loosen material that is stuck between the rotor blade and the wall

portion.
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14.  The method according to claim 13, wherein said loosening is

achieved downstream of the material inlet and upstream of a vertical level

corresponding to the central axis of the metering rotor.
15.  The method according to claim 14, wherein the rotor blades, from

a vertical level corresponding to the central axis and onward to the material

outlet, have a substantially constant bearing force against the wall portion.
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