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The invention relates to a discharge device (1) for granular materials (2), with a housing (3) having at least one inlet (4) for the
granular materials (2), and with a rotor (6) that is connected to a motor (11), rotates about an axis of rotation (8) and has multiple
vanes (7) and chambers (8) located between the vanes, the granular materials (2) being conveyable from the at least one inlet (4)
to at least one outlet (5) when the rotor (6) rotates. According to the invention, the axis of rotation (8) of the rotor (6) is vertical and
the rotor (8) is preferably arranged inside an essentially cylindrical wear liner (10).
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(57) Abstract: The invention relates to a
discharge device (1) for granular materials (2),
with a housing (3) having at least one inlet (4)
for the granular materials (2), and with a rotor (6)
that is connected to a motor (11), rotates about an
axis of rotation (8) and has multiple vanes (7)
and chambers (8) located between the vanes, the
granular materials (2) being conveyable from the
at least one inlet (4) to at least one outlet (5)
when the rotor (6) rotates. According to the
2 invention, the axis of rotation (8) of the rotor (6)
is vertical and the rotor (6) is preferably arranged
4 l ]I inside an essentially cylindrical wear liner (10).

(57) Zusammenfassung: Die Erfindung betritft

eine Austragseinrichtung (1) fiir Granulat (2), mit

einem Gehduse (3) mit zumindest einer
Zulauf6fthung (4) fiir das Granulat (2), mit

einem Motor (11) verbundenen, um eine
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Drehachse (8) rotierenden, Zellenrad (6) mit
mehreren  Fliigeln  (7) und  dazwischen
angeordneten Kammern (8) in welchen Kammern
(8) das Granulat (2) bei Drehung des Zellenrades
(6) von der zumindest einen Zulautdffnung (4)
zu zumindest einem Auslass (5) beforderbar ist.
ErfindungsgemdB ist die Drehachse (8) des
Zellenrades (6) vertikal angeordnet, und das

Zellenrad (6) vorzugsweise innerhalb einer im Wesentlichen zylinderformigen Verschleibuchse (10) angeordnet.
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GRANULAR MATERIAL DISCHARGE DEVICE

The invention relates to a discharge device for granular material, with a housing
having at least one inlet for the granular material, and with a star feeder that is
connected to a motor, rotates about an axis of rotation and has muitiple vanes and
chambers located between the vanes, in which chambers the granular material is
conveyable from the at least one inlet to at least one outlet.

The term “granular material” refers to granular to powdery, easily pourable solid
matter, for example grit or fine sand, such as is used for the improvement of the
braking effect between the wheels of vehicles and the roadway. For instance, in the
case of rail-bound vehicles, granular material or sand from a container is conveyed
via a metering and conveying device via a nozzle in front of the rail wheels and into
the gap between the rail wheel and the rail, to increase the frictional resistance
between the rail wheel and the rail and reduce the breaking distance.

For example, the AT 505 783 B1 describes such a spreader, wherein metering of the
grit takes place via a rotating star feeder.

Another discharge device, in which metering and conveying of the grit are effected by
means of compressed air, is known e. g. from WO 2008/064747 A1.

In particular when using a relatively hard granular material, for example, quartz sand,
there exists the problem of the components of the discharge device being subjected
to relatively fast wear and tear, since the granular material or the sand leads to an
accelerated deterioration of the discharge function or even to a malfunction due to
the friction on the components of the discharge device. Using high-quality and
durable materials for the components of the discharge device did not result in
essential improvements, since blockades may occur in the process, whenever the
hard granular material encounters moving parts of the discharge device likewise
made of a hard material. Therefore, better results could be obtained when using
softer, but also less durable materials, in particular for the moved parts of the
discharge device. For example, star feeders are frequently made of plastics, reducing

the service life considerably, however. Replacing the parts subject to wear and tear
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results in downtimes and assembly costs that are undesirable in most cases. In
particular, in the case of discharge devices such as are frequently used in rail-bound
vehicles, low downtimes and short maintenance intervals are not desired.

Hence, it is the object of the present invention to provide an above mentioned
discharge device for a granular material, which is characterized by a low degree of
wear, increased service life, and thus longer maintenance intervals. Any
disadvantages of existing discharge devices with respect to wear are to be reduced
or prevented.

The object according to the invention is solved in that the axis of rotation of the star
feeder is arranged vertically. The vertical arrangement of the axis of rotation of the
star feeder alone may help improve the wear properties, since the granular material
essentially trickles into the spaces of the star feeder by gravity and is conveyed to the
at least one outlet upon rotation of the star feeder. In addition, a star feeder having a
vertical axis of rotation can be assembled and disassembled more easily, and
maintenance costs can also be reduced.

Advantageously, the star feeder is arranged within an essentially cylindrical wear
sleeve. The wear sleeve, which may consist of an appropriate material, can be
replaced easily and quickly, without the entire discharge device having to be
replaced. The essentially vertical arrangement of the wear sleeve enables a simple
and fast disassembly and assembly from the bottom side of the discharge device.
When the at least one outlet is arranged on the bottom side of the wear sleeve and is
formed in an essentially slit-shaped or sector-shaped manner, then this will resuit in
particularly advantageous paths of the granular material from the container of the
granular material to the at least one outlet, and thus in a relatively short dwell time of
the granular material within the discharge device or the star feeder, which in turn will
lead to reduced wear and tear. When the outlet has a sector-shaped design, the
outlet extends at least across one or several chambers between the vanes of the star
feeder. Downstream of the at least one outlet, the granular material can be conveyed
to the desired destination in different ways, e. g. by means of mechanic or pneumatic

conveyance.
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Ideally, the star feeder comprises at least eight vanes. This results in at least eight
chambers between the vanes of the star feeder, within which chambers the granular
material is conveyed. The more vanes or chambers arranged between the former the
star feeder comprises, the lower the dwell time of the granular material essentially is
between the star feeder and thus the wear of the star feeder or the wear sleeve
surrounding the star feeder.

If the vanes of the star feeder are designed like blades, this may further optimize the
transport of the granular material by means of the star feeder to the at least one
outlet and the friction of the granular material on the vanes of the star feeder may be
reduced.

If the vanes of the star feeder are rearranged obliquely to the direction of the axis of
rotation, this may further optimize the transport of the granular material. Arranging the
vanes obliquely - in contrast to a straight arrangement of the vanes - leads to a
horizontal and a vertical direction of force. In particular, the vertical force component
leads to a specific conveyance of the granular material downwards, thus enabling a
more intense discharge of granular material.

The housing of the discharge devices is preferably designed to be arranged within a
container for the granular material, and the at least one inlet is arranged laterally of
the housing. On the one hand, such a construction contributes to keep low the overall
heights of the container for granular material and the discharge device as well as the
possible material handling equipment and to facilitate maintenance, since the
discharge device may be disassembled from below from the container for granular
material and be assembled again. On the other hand, when the discharge device is
arranged in the container for granular material, this also achieves optimum protection
against external influences in a simple way and thus prevents undesired interference
potentials and thus system failures. In addition, the gravity is used optimally in that
the granular material may trickle from the container and into the at least one inlet
without any assistance. From the inlets arranged laterally of the housing, the granular

material passes directly into the chambers between the vanes of the star feeder and
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is conveyed upon rotation of the star feeder and then reaches the at least one outlet
arranged correspondingly, for further conveyance of the granular material.
Advantageously, two opposite inlets are provided in the housing. This can increase
the amount of granular material conveyed, with the rotational speed of the star feeder
remaining the same, or reduce the rotational speed of the star feeder, with the
amount of granular material conveyed staying the same. In addition, in the case of
two or more inlets, the paths of the granular material within the discharge device
between the inlet and the outlet may be reduced and thus the wear may likewise be
reduced.

Optimum trickling or flowing conditions for the granular material are given when the
inlets extend obliquely downwards, preferably at an angle of 30 to 40° to the
horizontal line. It is an advantage if the bottom side of the container of granular
material is already arranged obliquely in a similar manner and merges into the inlets
of the discharge device that are arranged obliquely.

When the motor is arranged above the star feeder, this can facilitate the assembly
and disassembly of the wear components of the discharge device.

Fastening elements for fastening a device for conveying the granular material are
provided on the bottom side of the housing, which conveying device may be
designed in different ways. Depending on the application, mechanical or pneumatic
conveying devices are mainly used.

Furthermore, it is an advantage if the wear sleeve is movable relative to the star
feeder in the direction of the axis of rotation of the star feeder. Thus, compensation of
the wear or readjustment of the discharge device may be achieved and the service
life and the maintenance intervals can be increased.

Said readjustment can be effected, among other things, in that the wear sleeve is
supported to be movable towards the star feeder by at least one spring. By means of
the spring-supported, movable support of the wear sleeve, the abrasive wear on the
wear sleeve and/or the star feeder can be compensated to a certain degree and thus

the service life of the discharge device can be increased.
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Alternatively, the star feeder, together with the motor, can be supported to be
movable towards the wear sleeve by at least one spring. The at least one spring
presses the star feeder against the wear sleeve and thus compensates any wear to a
certain degree.

According to another feature of the invention, the vanes of the star feeder are
provided on the bottom side so as to extend oblique with respect to the axis of
rotation of the star feeder, and the bottom side of the wear sleeve is designed in a
funnel-shaped manner complementary to the vanes of the star feeder. Thereby,
conveyance of the granular material within the discharge device is further supported
and the wear due to friction of the granular material on the components of the
discharge device is reduced.

Advantageously, the star feeder is made of plastic, preferably polyurethane. Plastic is
relatively cheap and has a good corrosion resistance. Ultra-high molecular
polyethylene has particularly good wear properties. Theoretically, metallic materials
are also conceivable for the star feeder and the wear sleeve. One of the two
components, however, should be flexible vis-a-vis the other component and therefore
should preferably be made of plastic.

The wear sleeve may also be made of plastic, preferably an ultra-high molecular
polyethylene.

Below the invention will be described in more detail on the basis of the attached
drawings in which:

Fig. 1 shows a vertical sectional view of a variant of a discharge device;

Fig. 2 shows the discharge device according to Fig. 1 along the cutting line I - |I;

Fig. 3 shows the discharge device according to Fig. 1 along the cutting line Il - Il in a
modified form;

Fig. 4 shows a side view of a variant of an embodiment of the star feeder;

Fig. 5 shows a vertical sectional view of a further variant of a discharge device;

Fig. 6 shows the discharge device according to Fig. 5 along the cutting line VI - VI,

and
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Fig. 7 shows a schematic block diagram of an application of the discharge device in a
sand spreader.

Fig. 1 shows a vertical sectional view of a variant of a discharge device 1. The discharge
device 1 is preferably arranged within a container 12 for the granular material 2.
Optimum protection of the discharge device 1 against external influences is achieved in
a simple way by means of a vertical mounting position of the discharge device 1 within
the container 12 for the granular material 2 and thus undesired interference potentials
and thus system failures are effectively prevented. The discharge device 1 comprises a
housing 3 having at least one inlet 4 for the granular material 2 and a star feeder 6
connected to a motor 11. The star feeder 6 comprises several vanes 7 and chambers 9
arranged between them, in which the granular material 2 is conveyed from the at least
one inlet 4 to the at least one outlet 5 upon rotation of the star feeder 6. The vanes 7 and
the chambers 9 of the star feeder 6 are better illustrated in the sectional view according
to Fig. 2. According to the invention, the axis of rotation 8 of the star feeder 6 is arranged
essentially vertically, so that by force of gravity the granular material 2 can pass via the at
least one inlet 4 and into the chambers 9 of the star feeder 6 and is conveyed to the at
least one outlet 5 upon rotation of the star feeder 6. Due to the arrangement according to
the invention, the paths of the granular material 2 within the discharge device 1 are
minor and the dwell time of the granular material 2 in the discharge device 1 is short, due
to which any wear, in particular of the star feeder 6 can be kept at a minimum. |deally,
the star feeder 6 is arranged within an essentially cylindrical wear sleeve 10. In the
construction of the present type, the wear sleeve 10 and the star feeder 6 are
characterized by a high service life and long maintenance intervals. Nevertheless,
should they need to be replaced, they can easily be replaced from the bottom side of the
container 12 for the granular material 2. Advantageously, the star feeder 6 comprises at
least eight vanes 7 and thus eight chambers 9. Preferably, the inlets 4 are arranged
laterally of the housing 3 of the discharge device 1 and are arranged to be inclined just
like the bottom side of the container 12 for the granular material 2. Preferably, the at
least one outlet 5 of the discharge device 1 is arranged on the bottom side of the wear

sleeve 10 and is preferably formed in a slit-like manner, as can be seen in Fig. 2. The
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abrasion of the granular material 2 on the star feeder 6 or its vanes 7 and the wear
sleeve 10 will result in abrasion which, as of a certain degree, will result in the fact that
no optimum transport or metering of the granular material 2 can take place. To prevent
the wear parts of the discharge devices 1 from having to be replaced frequently, in
accordance with the invention the wear sleeve 10 is designed to be movable relative to
the star feeder 6 in the axis of rotation 8 of the star feeder 6. In the variant of
embodiment according to Figs. 1 and 2, this is effected by at least one spring 15 which
presses the wear sleeve 10 towards the star feeder 6. In this manner, readjustment of
the wear sleeve 10 in relation to the star feeder 6 can take place to a certain degree, for
example, some millimeters, and thus the service life of the discharge device 1 can be
increased and the maintenance intervals be prolonged.

The star feeder 6 is preferably made of plastic, preferably polyurethane, whereas the
wear sleeve 10 may likewise be made of plastic, preferably ultra-high molecular
polyethylene. The housing 3 of the discharge device 1 is preferably made of corrosion-
resistant, lightweight metal, e. g. aluminum or an aluminum alloy. The motor 11 for
driving of the star feeder 6, which is preferably arranged above the star feeder 6 to
facilitate the assembly and disassembly of the star feeder 6, may be formed by a DC
gear motor.

In the variant of embodiment according to Fig. 3, the outlet 5 is not designed in a slit-
shaped but sector-shaped manner and includes e. g. three chambers 9 between the
vanes 7 of the star feeder 6. For the metering of particularly large amounts of granular
material 2, the intake for the granular material 2 can be arranged differently, i. e. the inlet
may be arranged horizontally and the outlet vertically next to the star feeder (not shown).
Such a variant of embodiment has also advantages regarding a smali size of the
discharge device.

Fig. 4 shows a variant of an embodiment of the star feeder 6 in side view, wherein the
vanes 7 are arranged obliquely to the axis of rotation 8. Optimization of the transport of
the granular material 2 can be obtained thereby. In contrast to a straight arrangement of
the vanes 7, the oblique arrangement of the vanes 7 leads to a horizontal and vertical

direction of force. In particular, the vertical force component leads to a specific
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conveyance of the granular material 2 downwards, thus enabling a more intense
discharge of granular material.

Fig. 5 and Fig. 6 show another variant of the discharge device 1 in vertical and horizontal
sectional views, with a wear tracking that is modified as compared to the variant
according to Figs. 1 and 2. In this variant of the embodiment, the wear sleeve 10 is not
biased towards the star feeder 6, but the star feeder 6, together with the motor 11, is
pressed against the wear sleeve 10 via at least one spring 15. Readjustment or wear
compensation may take place in this manner, too. In other respects, the components are
essentially identical to those shown in Figs. 1 and 2. Since the motor 11 and the star
feeder 6 are moved with respect to the wear sleeve 10, the fastening elements for
fastening the motor within the housing 3 have to be arranged in corresponding oblong
holes that permit a movement in the direction of the axis of rotation 8 by some
millimeters.

Finally, Fig. 7 shows a schematic block diagram of a use of the discharge device 1in a
sand spreader. The discharge device 1 is arranged in the container 12 for the granular
material 2 and is connected to a corresponding control device 16. The control device 16
controls the speed of the star feeder 6 in the discharge device 1 and thus the amount of
granular material passed on to the conveying device 14 that is arranged below the
discharge device. In the shown example, the conveying device 14 for conveying the
granular material 2 is formed by a pneumatic conveying device. For this purpose,
compressed air is fed into the conveying device 14 from a compressed air source 17 via
a compressed air line 18 and the granular material trickling down from the discharge
device 1 via the at least one outlet 5 is conveyed via a conveying line 19 to the desired
destination, e. g. in front of the rail wheel of a rail-bound vehicle.

Of course, other variants of the control of the discharge device 1 and the conveyance
of the granular material 2 are also conceivable.

The present invention is characterized by optimum wear properties, without the

construction of the discharge device having to be particularly complex or costly.



Claims:

1. A discharge device (1) for granular material (2), with a housing (3) having at
least one inlet (4) for the granular material (2), and with a star feeder (6) that
is connected to a motor (11), rotates about a vertical axis of rotation (8) and
has multiple vanes (7) and chambers (9) located between the vanes (7), in
which chambers (9) the granular material (2) is conveyable from the at least
one inlet (4) to at least one outlet (5) when the star feeder (6) rotates,
characterized in that the housing (3) is designed to be arranged within a
container (12) for the granular material (2), said container (12) having a bottom
side;
the at least one inlet (4) is laterally arranged on the housing (3) in a manner
extending obliquely downwards, with the bottom side of the container (12)
being arranged obliquely in a similar manner and merges into the at least one
inlet (4); and
the star feeder (6) is arranged within an essentially cylindrical wear sleeve (10)
and the at least one outlet (5) is arranged on a bottom side of the wear sleeve
(10).

2. The discharge device (1) according to claim 1, characterized in that the at
least one outlet (5) is formed in a slit-shaped or sector-shaped manner.

3. The discharge device (1) according to any one of claims 1 or 2, characterized
in that the star feeder (6) comprises at least eight vanes (7).

4. The discharge device (1) according to any one of claims 1 to 3, characterized

in that each of the vanes (7) of the star feeder (6) is formed as an elongated
blade.

CA 2924769 2021-06-09



-10-

5. The discharge device (1) according to any one of claims 1 to 4, characterized

in that the vanes (7) of the star feeder (6) are arranged obliquely.

6. The diécharge device (1) according to any one of claims 1 to 5, characterized
in that the at least one inlet (4) comprises two opposite inlets (4) provided on
the housing (3).

7. The discharge device (1) according to any one of claims 1 to 6, characterized
in that the at least one inlet (4) is arranged at an angle of 30 to 40° to the

horizontal line in a manner extending obliquely downwards.

8. The discharge device (1) according to any one of claims 1 to 7, characterized
in that the motor (11) is arranged above the star feeder (6).

9. The discharge device (1) according to any one of claims 1 to 8, characterized
in that fastening elements (13) for fastening a device (14) for conveying the

granular material (2) are provided on the bottom side of the housing (3).

10. The discharge device (1) according to any one of claims 1 to 9, characterized
in that the wear sleeve (10) is movable relative to the star feeder (6) in the
direction of the axis of rotation (8) of the star feeder (6).

11.The discharge device (1) according to claim 10, characterized in that the
wear sleeve (10) is supported to be movable towards the star feeder (6) by at
least one spring (15).

12. The discharge device (1) according to any one of claims 1 to 9, characterized

in that the star feeder (6), together with the motor (11), is supported to be
movable towards the wear sleeve (10) by at least one spring (15).

CA 2924769 2021-06-09
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13.The discharge device (1) according to any one of claims 1 to 12,
characterized in that the vanes (7) of the star feeder (6) are provided on the
bottom side so as to extend oblique with respect to the axis of rotation (8) of
the star feeder (6), and that the bottom side of the wear sleeve (10) is designed
in a funnel-shaped manner complementary to the vanes (7) of the star feeder

(6).

14.The discharge device (1) according to any one of claims 1 to 13,

characterized in that the star feeder (6) is made of plastic.

15.The discharge device (1) according to any one of claims 1 to 13,
characterized in that the star feeder (6) is made of polyurethane.

16.The discharge device (1) according to any one of claims 1 to 15,
characterized in that the wear sleeve (10) is made of plastic.

17.The discharge device (1) according to any one of claims 1 to 15,

characterized in that the wear sleeve (10) is made of ultra-high molecular
polyethylene.

CA 2924769 2021-06-09
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