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(57) Abrégé/Abstract:

The invention relates to an intake arrangement (1) for a roller mill comprising a storage container (2), a force transducer (6)
arranged on the storage container (2), a level sensor (7) arranged on the storage container (2) for determining when a ground
material level (B) is reached in the storage container (2), and a control unit (8). According to the invention, the control unit (8) is
designed to determine a first fill level (A) of the storage container (2) from a weight force (EG) determined by the force transducer
(6) and to determine a characteristic fill level curve (K) based on the determined first fill level (A) and the fill level (B) determined by
the level sensor (7).
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Abstract:

The invention relates to an intake arrangement (1) for a roller mill
comprising a storage container (2), a force transducer (6) arranged
on the storage container (2), a level sensor (7) arranged on the
storage container (2) for determining when a ground material level
(B) is reached in the storage container (2), and a control unit (8).
According to the invention, the control unit (8) is designed to
determine a first fill level (A) of the storage container (2) from a
weight force (EG) determined by the force transducer (6) and to
determine a characteristic fill 1level curve (K) based on the
determined first fill level (A) and the fill level (B) determined by
the level sensor (7).
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Inlet arrangement for a roller mill, roller mill with such an
inlet arrangement and method for determining the level of mill-

ing material in a storage container of a roller mill

The invention relates to an inlet arrangement for a roller mill,
a control unit for an inlet arrangement and a roller mill with
an inlet arrangement according to the invention. The invention
further relates to a method for determining the level of milling
material land controlling the level of milling material of a

storage container of a roller mill.

In prior art roller mills, upstream the respective milling pas-

sage the milling material is fed to a storage container, e.g. by
gravity, and accumulated there. The milling material is then me-
tered with the aid of a discharge device, e.g. a feed roller,

and conveyed into the milling gap.

At the beginning of the milling process, the fill level of the
storage container is first set manually, e.g. by an operator, as
the target level. It must be taken into account that, on the one
hand, sufficient free buffer volume is available (level as low
as possible), but on the other hand, the milling material can be
dosed over the entire length of the rollers (level as high as

possible) .

A measuring device (e.g. force transducer) detects a deviation
of the actual level from the target level during operation. A
control device ensures that the discharge is adjusted so that
the actual level corresponds as closely as possible to the tar-
get level. Force transducers have the disadvantage that the lev-
el of the milling material is not measured directly, but indi-

rectly, and thus a calibration must be carried out, which is

Date Rec¢ue/Date Received 2021-01-11
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highly dependent on the properties of the material to be milled,

in particular the density of the material to be milled.

The disadvantage of such measuring arrangements is that the ac-
tual level measured by the measuring device may not correspond
to the actual fill level of the storage container. The operator
must therefore always check manually the actual fill level and

make a correction to the actual level determined.

It is therefore the problem of the present invention to provide
an inlet arrangement for a roller mill, a control unit for an
inlet arrangement, a roller mill and a method for determining
the fill level of a storage container, which avoid the disad-
vantages of the known art and, in particular, enable a simple,
inexpensive and automatic fill level determination of the stor-

age container.

It should be noted at this point that, for the purposes of the
present invention, a roller mill means a roller arrangement
which can be used not only in the milling industry but also for

other foodstuffs and animal feed.
The inlet arrangement comprises a storage container with at
least one milling material inlet and at least one milling mate-

rial outlet.

The inlet arrangement further comprises at least one metering

device arranged on the storage container for metering milling
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material into a milling gap of the roller mill through the mill-

ing material outlet.

The dosing device can simply be designed as a gap, wherein the
discharge quantity can be adjusted, if necessary, by changing a
gap width, e.g. with the aid of a throttle valve. The dosing de-
vice may further comprise other elements which, for example,
support the distribution of milling material in the storage con-
tainer. These may comprise, for example, a conveying device such
as a paddle or worm shaft. The metering device may also comprise
a feed roller, which is designed to convey the milling material
from the milling material outlet to the milling gap of the roll-

er mill.

The dosing device can either be connected downstream of the

storage container, i.e. arranged between the milling gap and the
storage container. Alternatively or additionally, it can be pro-
vided that the dosing device is connected upstream of the stor-
age container so that the quantity of the milling material that

is conveyed into the storage container can be dosed.

A force transducer is arranged on the storage contailner to de-

termine a weight force exerted by the material to be milled.

A level sensor is also arranged on the storage container to de-

termine when a milling material level has been reached.
The level sensor thus provides a true value as to whether the
fill level in the storage container has reached the milling ma-

terial level and, if so, exceeds it or not.

The force transducer and/or level sensor can be arranged outside

or inside the storage container. For example, the storage con-

Date Rec¢ue/Date Received 2021-01-11
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tainer can be connected to a force transducer, for example sus-
pended from a force transducer or mounted on a force transducer.
According to the invention, it is only necessary that a weight
force exerted by the milling material in the storage container
and the attainment of a milling material level can be deter-

mined.

Preferably, the level sensor is arranged in the storage contain-
er, especially preferably in the upper half of the storage con-

tainer.

Preferably, the force transducer is arranged in the storage con-
tainer, especially preferably in a lower region of the storage

container.

This means that the force transducer is arranged in such a way
that a weight force can be determined when the fill level of the
storage container is low, and that the milling material does not
reach the level sensor until the storage container has been

filled to at least half its capacity.

The inlet arrangement further comprises a control unit which is
connected or connectable to the force transducer and the level

Sensor.

The control unit can be a dedicated control unit of the inlet
arrangement, which is connected to a higher-level control unit,
for example of a roller mill. This is particularly advantageous
if the inlet arrangement is intended for retrofitting existing
roller mills. Alternatively, the control unit can be implemented
in a higher-level control unit, for example in the control unit

of a roller mill or in a plant control system.

Date Rec¢ue/Date Received 2021-01-11
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According to the invention, the control unit is designed to de-
termine a first fill level of the storage container from the

welight force determined by the force transducer.

The control unit is also designed to determine a characteristic
fill level curve based on the determined first f£ill level and

the milling material level determined by the level sensor.

The first fill level is preferably a predetermined fill level
corresponding to the height where the force transducer is mount-

ed.

As mentioned at the beginning, the fill level determined with
the help of the force transducer depends on many factors, in

particular on a milling material density.

The control unit can thus first make an initial statement about
the fill level of the storage container, since a determination
of a weight force means that milling material is present in the
storage container and, if the force transducer is arranged in
the storage container, that the force transducer is loaded with

milling material.

Alternatively, since the determined weight correlates with a
fill level, any fill level can be used and, for example, a pre-
liminary £ill level curve and the weight force-fill level corre-

lation can be used to determine a preliminary first fill level.

The preliminary £ill level curve can be determined using only
the measured weight force. Alternatively, it can be provided
that the operator can enter parameters concerning the milling

material, such as the degree of milling of the milling material,

Date Rec¢ue/Date Received 2021-01-11
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the roller gap width of the upstream passage, etc., which are

used to determine the preliminary fill level curve.

The level sensor also determines whether the milling material

has reached a certain level or not.

Based thereupon, the control unit can determine a characteristic
fill level curve in a simple way, preferably by interpolation
and/or extrapolation, using the fill level reached and the first

fill level.

In the characteristic fill level curve, a weight force value is

respectively assigned to a fill level value.

This means that the manual adjustment between the measured actu-
al level and the actual fill level can be omitted, as this is

now carried out by the control unit.

The characteristic f£ill level curve is preferably determined
when the milling material level is reached. Particularly prefer-
ably, the characteristic fill level curve is also determined for

£fill levels that are higher than the milling material level.

In particular, the control unit can be designed in such a way
that a characteristic £ill level curve is determined anew each
time the milling material level is reached. If the fill level
decreases below the milling material level, the characteristic
fill level curve continues to be used, wherein a new character-
istic curve is determined if the fill level increases and the

milling material level is reached again.

Furthermore, it can be provided, alternatively or additionally,

that the characteristic fill level curve is also determined anew

Date Rec¢ue/Date Received 2021-01-11
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when the fill level drops below the milling material level. When
the fill level decreases, the fill level sensor can be used to
determine 1f the fill level falls below the milling material

level and thus to determine the characteristic f£ill level curve.

In this sense, according to the present invention, "reaching a
milling material level" means reaching the milling material lev-
el when the fill level increases and/or falling below the mill-

ing material level when the fill level decreases.

Preferably, the control unit is further adapted to determine,
after the determination of the characteristic fill level curve,
a second fill level based on a determined weight force and the

characteristic fill level curve.

This can improve the accuracy of the fill level determination,
as each weight force value i1s assigned to a fill level value by

virtue of the characteristic fill level curve.

Preferably, a vertical distance between the force transducer and
the level sensor is between 20 and 80 cm, more preferably be-

tween 40 and 60 cm.

Preferably, the level sensor is designed as a capacitive sensor.

A capacitive sensor is a particularly simple, robust and cost-

effective way of determining the fill level.

The invention also relates to a control unit for an inlet ar-
rangement of a roller mill. All the advantages and further de-
velopments of the inlet arrangement described above are thus al-

so applicable to a control unit according to the invention.

Date Rec¢ue/Date Received 2021-01-11



10

15

20

25

30

CA 03106173 2021-01-11

PBHWROO3WO /11.01.2021 8 —-—— EN transiation PCT.docx

The control unit is connected or connectable to a force trans-
ducer arranged on the storage container for determining a weight
force exerted by the milling material, and to a fill level sen-
sor arranged on the storage container for determining when a
milling material level has been reached in the storage contain-

er.

The control unit is also designed to determine a first fill lev-
el of the storage container from the weight force determined by
the force transducer, and to determine a characteristic fill
level curve based on the determined first f£ill level and the

milling material level determined by the level sensor.

The invention also relates to a roller mill with an inlet ar-
rangement according to the invention. All the advantages and

further developments of the inlet arrangement described above
are thus also applicable to a roller mill according to the in-

vention.

The roller mill comprises at least two rollers defining a roller
gap for milling of milling material, the roller gap being sup-
plied with milling material from the milling material outlet of

the inlet arrangement.

The invention also relates to a method for determining the fill-
ing level of a storage container for milling material of a roll-
er mill. All the advantages and further developments of the in-
let arrangement, the control unit and the roller mill described
above are thus also applicable accordingly to a method according

to the invention.

A storage container comprises at least one milling material in-

let, at least one milling material outlet and at least one me-

Date Rec¢ue/Date Received 2021-01-11
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tering device for metering milling material into a milling gap

of the roller mill through the milling material outlet.

The method according to the invention comprises the following

steps:

First, a weight force exerted by the milling material is deter-

mined using a force transducer located on the storage container.

A first fill level of the storage container is then determined

from the weight force determined by the force transducer.

A level sensor located on the storage container is used to de-
termine when a milling material level has been reached in the

storage container.

Subsequently, a characteristic fill level curve is determined
based on the determined first fill level and the milling materi-

al level determined by the level sensor.

As mentioned above, the method according to the invention can

thus be carried out with a simple sensor arrangement. The weight
force determined by the force transducer correlates with a f£ill
level of the storage container. A fill level can thus be deter-

mined via this correlation.

The level sensor also determines whether the milling material

has reached a certain fill level or not.

Based on this, a characteristic fill level curve can be deter-
mined in a simple manner by determining a fill level curve with
the aid of the fill level reached and the first fill level,

preferably by interpolation and/or extrapolation.

Date Rec¢ue/Date Received 2021-01-11
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The fill level curve is then used to determine a second fill
level of the storage container with a weight force determined by

the force transducer.

This means that the manual adjustment between the measured actu-
al level and the actual fill level can be omitted, as this is

now carried out by the control unit.

The invention i1s better described below with reference to a pre-

ferred embodiment in conjunction with the figures. It is shown:

Fig. la a schematic sectional view of the inlet arrangement

according to the invention; and

Fig. 2a schematic representation of a characteristic f£ill level

curve.

Figure 1 schematically shows an inlet arrangement 1. The inlet
arrangement 1 comprises a storage container 2 with a milling ma-
terial inlet 3 and a milling material outlet 4. A metering de-
vice 5 is also arranged at the milling material outlet 4, which
is designed as a throttle valve. A gap width of the milling ma-
terial outlet 4 can be changed by swiveling the throttle wvalve.
A force transducer 6 is arranged on the storage container 2,
which comprises an extension arm 9 that projects into the stor-
age container 2 and can be designed, for example, as a bending

beam.

When filling the storage container 2 with milling material, a
cone of milling material is formed, which is shown schematically
by the dotted line. As soon as the cone of milling material has
reached the extension arm 9, the latter is loaded with a weight

force FG. The control unit 8, which is connected to the force

Date Rec¢ue/Date Received 2021-01-11
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transducer 6 (shown schematically by the dotted line 10), thus
detects that a first fill level A has been reached in the stor-

age container.

When the storage container 2 is filled further, the cone of

milling material and thus the fill level in the storage contain-
er increases. The increase in the fill level in the storage con-
tainer 2 is detected by the control unit 8 by an increase in the
weight force F determined by the force transducer 6. The control
unit 8 can thus carry out a preliminary fill level determination
using a preliminary characteristic f£ill level curve K2, which is

shown dashed in Figure 2.

When the cone of milling material has reached the level sensor
7, a signal is transmitted to the control unit 8 via the connec-
tion 11 (also shown schematically by the dashed line), which
signals that a fill level corresponding to a milling material
level B has been reached. The control unit 8 can thus use the
first £ill level A and the milling material level B to determine
a characteristic fill level curve K, which is shown schematical-

ly in Figure 2.

The fill level curve K (and analogously the preliminary £ill
level curve K2) correlates a measured weight force F (x-axis) to
a fill level FS (y-axis). It can be seen from Figure 2 that the
fill level curve K can be used by the control unit 8 to deter-
mine a fill level FS of the storage container 2 for each weight
force F determined by the force transducer 6, which fill level
FS is more accurate than a fill level which can only be deter-
mined with the aid of the provisional fill level curve K2, be-
cause the fill level curve K has been calibrated by using the

fill level B. Manual adjustment of the actual measured level

Date Rec¢ue/Date Received 2021-01-11
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with the actual fill level of the storage container 2 can thus

be omitted.

Date Rec¢ue/Date Received 2021-01-11
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Claims

1. An inlet arrangement for a roller mill comprising:

- a storage container with at least one milling material inlet
and at least one milling material outlet,

- at least one metering device arranged in the storage container
for metering milling material into a milling gap of the roller
mill through the milling material outlet,

- a force transducer arranged on the storage container for de-
termining a weight force (FG) exerted by the milling material,

- a control unit which is connected or connectable to the force
transducer,

characterized in that the inlet arrangement further comprises:

- a level sensor arranged on the storage container for determin-
ing when a milling material level (B) has been reached in the
storage container,

and that the control unit is connected or connectable to the lev-

el sensor, and that the control unit is designed to determine a

first fill level (A) of the storage container from the weight

force (FG) determined by the force transducer,

wherein the control unit is further designed to determine a char-

acteristic fill level curve (K) based on the determined first

fill level (A) and the milling material level (B) determined by

the level sensor.

2. Inlet arrangement according to claim 1, characterized in that the
characteristic fill level curve (K) is determined when the mill-

ing material level (B) is reached.

3. Inlet arrangement according to any one of claims 1 to 2, charac-
terized in that the control unit is further designed to deter-
mine, after the determination of the characteristic fill level
curve (K), a second fill level based on a determined weight force

(F) and the characteristic fill level curve (K).

4. Inlet arrangement according to any one of claims 1 to 3, charac-
terized in that a vertical distance between the force transducer

and the level sensor is between 20 and 80 cm.

Date Regue/Date Received 2022-05-12
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Inlet arrangement according to any one of claims 1 to 4, charac-

terized in that the level sensor is a capacitive sensor.

Inlet arrangement according to any one of claims 1 to 5, charac-
terized in that the characteristic fill level curve (K) 1s deter-

mined by interpolation and/or extrapolation.

Inlet arrangement according to any one of claims 1 to 6, charac-
terized in that the level sensor is arranged in the storage con-

talner.

Inlet arrangement according to any one of claims 1 to 7, charac-
terized in that the force transducer is arranged in the storage

contalner.

Inlet arrangement according to claim 8, characterized in that the
force transducer is arranged in a lower region of the storage

contalner.

Control unit for an inlet arrangement with a storage container of
a roller mill, characterized in that the control unit is connect-
ed or connectable to a force transducer, arranged on the storage
container, for determining a weight force (FG) exerted by the
milling material, and to a level sensor, arranged on the storage
container, for determining when a milling material level (B) has
been reached in the storage container, wherein the control unit
is further designed to determine a first fill level (A) of the
storage container from the weight force (FG) determined by the
force transducer and to determine a characteristic fill level
curve (K) based on the determined first fill level (A) and the

milling material level (B) determined by the level sensor.

A roller mill comprising at least two rollers defining a gap,
characterized in that the roller mill further comprises an inlet

arrangement according to any one of claims 1 to 9.

Method for determining a level of milling material in a storage

container for milling material of a roller mill, the storage con-

Date Regue/Date Received 2022-05-12
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tainer comprising at least one milling material inlet, at least

one milling material outlet and at least one metering device for

metering milling material into a milling gap of the roller mill

through the milling material outlet, comprising the following

steps:

- determining a weight force (FG) exerted by the milling materi-
al with a force transducer arranged in the storage container,

- determining a first fill level (A) of the storage container
from the weight force determined by the force transducer,

- determining an attainment of a milling material level (B) in
the storage container with a level sensor arranged in the
storage container,

- determining a characteristic fill level curve (K) based on the
determined first fill level (A) and the milling material level

(B) determined by the level sensor.

Method according to claim 12, characterized in that the charac-
teristic fill level curve (K) is determined by interpolation

and/or extrapolation.

Date Regue/Date Received 2022-05-12
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