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(57) ABSTRACT

A metering device having a storage container and a discharge
device. The storage container has an inlet opening, a perpen-
dicular central axis, and an outlet opening. The discharge
device is arranged so as to be rotatable about an outlet axis of
the outlet opening of the storage container, said outlet axis
running at a distance to the central axis of the storage con-
tainer, and the outlet opening of the storage container corre-
sponds to the loading point of the discharge device.
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METERING DEVICE WITH STORAGE
CONTAINER AND DISCHARGE DEVICE

[0001] This nonprovisional application is a continuation of
International Application No. PCT/EP2014/002339, which
was filed on Aug. 27, 2014, and which claims priority to
German Patent Application No. 10 2013 014 375.6, which
was filed in Germany on Aug. 30, 2013, and which are both
herein incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a metering device
with a storage container and a discharge device.

[0004] 2. Description of the Background Art

[0005] Discharge devices with conveying devices are used
in metering devices to draw a conveyed material from a stor-
age container and deliver it to a subsequent process. Such
metering devices for bulk material, having storage containers
and discharge devices, are known, for example, from DE 10
2007 055 566 Al, which corresponds to US 20110035048
and US20110083910, which are incorporated herein by ref-
erence, and from DE 102011 110 960 A1, which corresponds
to U.S. Pat. No. 9,096,394, which is incorporated herein by
reference.

[0006] Storage containers typically are permanently
secured to the ground, a substructure, a frame, or a frame-
work, while the associated discharge devices are supported on
orattached to the storage container or a substructure. To adapt
to local circumstances, conveying devices of different lengths
are typically used to bridge different horizontal distances.
This means that when new local circumstances are created or
existing ones are changed, the conveying device, or at least a
component of the conveying device, must be swapped out,
replaced, or adapted. Depending on the nature of the convey-
ing device, this often requires adaptation and retuning of the
entire discharge device, which entails considerable effort.

SUMMARY OF THE INVENTION

[0007] It is therefore an object of the invention to provide a
metering device that is improved with regard to its adaptation
to different geometric circumstances.

[0008] In an embodiment, the invention provides a meter-
ing device having a storage container that has an inlet open-
ing, a vertical center axis, and an outlet opening, and having
a discharge device that comprises a conveying device and a
drive for the conveying device. The conveying device here has
a loading point and a delivery point, which are arranged at a
distance C from one another. In this design, the outlet opening
of the storage container corresponds to the loading point of
the conveying device. It is immaterial here what cross-section
the storage container has and whether this cross-section is
symmetric with respect to the center axis. The term center
axis here is understood to mean the axis passing vertically
through a point within the cross-sectional contour of the
storage container inlet plane. The discharge device can be
provided such that it can rotate about an outlet axis of the
outlet opening of the storage container, wherein the outlet
axis is located at a distance B from the center axis of the
storage container.

[0009] Since metering devices frequently are used in facili-
ties with limited spatial conditions, appropriate adaptations
of the metering devices are required when changes are made
to the processes. Because the discharge device of the metering
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device according to the invention can be rotated relative to the
storage container, it is possible to achieve adaptation to local
circumstances without structural changes to the individual
components. The distance C from the loading point to the
delivery point of the conveying device and the distance B
from the outlet axis of the outlet opening to the center axis of
the storage container remain constant in each case. The deliv-
ery point of the conveying device can be spatially oriented in
any desired manner by rotating the discharge device, so that
great geometric flexibility can be achieved with the compo-
nents remaining the same.

[0010] By rotating the metering device as a whole and the
discharge device arranged so as to be rotatable relative to the
storage container, the delivery point of the conveying device
can be variably arranged in an annular plane A that is perpen-
dicular to the center axis of the storage container. The annular
plane here has an area A=n*((C+B)*~(C-B)?) as a function of
the aforementioned components. Arrangements in which the
storage container is rotatably supported within the metering
device are advantageous. The advantage derives from the fact
that there is no need to reroute any supply or signal lines from
and to the metering device.

[0011] Which components of the metering device are
rotated relative to the other components in order to achieve a
desired position can depend on factors including the type of
conveying device and the associated drive device and their
arrangement relative to one another.

[0012] Whereas metering devices from the prior art have a
discharge length determined by their components, which gen-
erally results from the distance of the delivery point of the
conveying device to the center axis of the storage container,
the discharge length of the metering device according to the
invention is variably adjustable as well. In this design, any
discharge length x is achievable that is between a maximum
value x1=C+B and a minimum value x2=C-B.

[0013] Multiple variants are conceivable for the design
implementation of the metering device as a function of the
spatial circumstances and process conditions. Firstly, the dis-
charge device can be supported directly on the storage con-
tainer, for example in that it is attached so as to suspend
therefrom. Alternatively, the discharge device can be
arranged to stand beneath the storage container, or can be
attached to a bracket. In this context, a bracket is to be under-
stood to mean a type of stage or auxiliary construction that is
provided in order to position the discharge device relative to
the storage container, and is separate from the actual sub-
strate, foundation, or framework for the metering device.
Such a bracket advantageously has an area that essentially
corresponds to the vertical projection of the area of the stor-
age container.

[0014] The embodiment of the metering device is not lim-
ited to a specific discharge device in this context. Depending
on the nature of the material to be metered or of the bulk
material, different conveying devices and drives are possible,
and accordingly different inclinations of the conveying
devices relative to the horizontal as well. According to an
embodiment of the metering device, the conveying device of
the discharge device can be provided as a screw conveyor, for
example. It is immaterial here whether this is a screw con-
veyor with a single metering screw or double metering screw/
twin-shaft metering screw, and whether these are located in a
screw trough with or without a trough cover.

[0015] According to an embodiment of the invention, the
conveying device of the discharge device can be provided as



US 2016/0176662 Al

a conveyor chute and the drive of the discharge device as a
vibratory drive that sets the conveyor chute into vibration.
These discharge devices are especially suited for free-flowing
or pourable bulk materials such as granules or grits. Dis-
charge devices of this design constitute a two-mass oscillat-
ing system with a specific self-resonance. The selection and
arrangement of the drive of the conveyor chute accelerates the
bulk material during vibratory motion with an upward verti-
cal component and with a horizontal component in the con-
veying direction, by which means the desired conveying
action is obtained (micro-throw principle). To drive the sys-
tem, itis necessary for the resonant frequency ofthe system to
lie within certain limits. With prior art metering systems, in
which the length of the metering chute had to be changed to
adapt to geometric circumstances, the change in length also
changed the mass and the location of the center of gravity
relative to the drive. Consequently, for discharge devices with
conveyor chutes and vibratory drives, the entire system had to
be retuned again in the event of a change in the length of the
conveyor chute in order to bring the resonant frequency back
into a certain range. In contrast, a metering device according
to the invention with a conveyor chute and vibratory drive
always has the same function-determining physical relation-
ships with regard to the vibratory drive despite having a
variable discharge length. The type of vibratory drive is like-
wise variable in this context. Vibratory drives in the form of
magnetic, pneumatic, eccentric, or unbalance drives may be
used. The mechanical construction of the conveyor chute
should be adapted accordingly, based on the choice of vibra-
tory drive.

[0016] Further scope of applicability of the present inven-
tion will become apparent from the detailed description given
hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The present invention will become more fully
understood from the detailed description given hereinbelow
and the accompanying drawings which are given by way of
illustration only, and thus, are not limitive of the present
invention, and wherein:

[0018] FIG.1is aside view of a metering device according
to the invention, in a schematic representation;

[0019] FIG. 2 is a schematic top view of the metering
device from FIG. 1;

[0020] FIG. 3 is a side view of a second embodiment of the
metering device according to the invention with maximum
discharge length, likewise in a schematic representation; and
[0021] FIG. 4 is a side view of the metering device from
FIG. 3 with minimum discharge length.

DETAILED DESCRIPTION

[0022] FIG. 1 shows a side view of a metering device
according to the invention in a schematic representation. The
metering device has a storage container 1 and a discharge
device 2 that comprises a conveying device 21 and a drive 24.
The storage container 1 has a center axis 12 that extends
vertically through the center point of the container plane

Jun. 23,2016

having the greatest cross-section. The storage container 1 also
has an inlet opening 11 at its top, and at its bottom has an
outlet opening 13 that has an outlet axis 14. According to the
invention, the outlet axis 14 of the outlet opening 13 has a
spacing B to the vertical center axis 12.

[0023] Located beneath the outlet opening 13 of the storage
container 1 is the discharge device 2, namely such that the
outlet opening 13 is located above the loading point 22 of the
conveying device 21, so that discharge of the material to be
conveyed from the storage container 1 into the conveying
device 21 is ensured. The conveying device 21 is made con-
stant with regard to its length C and is defined by the distance
from the loading point 22 to the delivery point 23. Conse-
quently, a discharge length x1=C+B for the metering device
results from the distance from the delivery point 23 to the
vertical center axis 12 of the storage container 1.

[0024] In the present case, the drive 24 of the conveying
device 21 is arranged in extension of the conveying direction
or in extension of a possible conveyor chute, screw conveyor,
or shaft, and is attached thereto. In this way, the entire dis-
charge device 2 can be suspended from the storage container
1. According to the invention, the discharge device 2 is
arranged such that it can rotate about the outlet axis 14 of the
outlet opening 13 of the storage container 1. This can be
accomplished through removable pipe clamps or flanges, for
example. The altered position that the storage container 1 and
the discharge device 2 can assume due to their ability to rotate
is made clear by the dashed representation of the metering
device in FIG. 1. In the position shown in dashed lines, the
discharge length of the metering device is reduced to x2=C-B
with components remaining the same. This discharge length
is achieved by the means that the storage container 1 together
with the discharge device 2, in other words the metering
device as a whole, is rotated by 180° about the center axis 12,
and the discharge device 2 is then rotated back again by 180°
about the outlet axis 14. The position of the inlet opening 11
of the storage container 1 is independent of this.

[0025] FIG. 2 shows a top view of the schematically repre-
sented metering device from FIG. 1. It is clear from this that
not only can the discharge length x1, x2 of the metering
device be changed, but any position of the delivery point 23
onthe annular area A that is depicted with patterning can also
be reached through rotation of the individual components.
The wide scope for variations and the flexibility of the meter-
ing device according to the invention are thus made apparent.
[0026] FIG. 3 shows an alternative embodiment of a meter-
ing device according to the invention. The discharge device 2
is standing beneath the storage container 1, and is additionally
fastened to a bracket 3. This results in multiple variants for the
design solution of the rotatability of the discharge device 2.
Firstly, the discharge device 2 can be rotatably attached to the
bracket 3, or the bracket 3 can be arranged to be rotatable with
respect to the substrate. This depends on the nature of the
substrate or substructure of the metering device in each case.
The exemplary embodiment shown involves a metering
device with a conveyor chute and a vibratory drive that that
sets the conveyor chute into vibration. It is important here that
the length of the conveyor chute and also the location of its
center of gravity relative to the drive do not change when the
discharge length of the metering device is changed, since
otherwise retuning of the entire system having a conveyor
chute and drive would be necessary.

[0027] InFIG. 3, the outlet opening 13 of the storage con-
tainer 1 is located such that its outlet axis 14, which is
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arranged eccentrically with respect to the center axis 12, is
opposite the conveying direction of the discharge device. In
this arrangement, the discharge length x2 between the center
axis 12 and the outlet axis 14 becomes x2=C-B.

[0028] In FIG. 4, a discharge length x1=C+B is achieved
with the same components by the means that the metering
device as a whole is first rotated by 180°, and, as in the
exemplary embodiment described above, the discharge
device 2 is then rotated back again by 180° about the outlet
axis 14. The position of the inlet opening 11 of the storage
container 1 is independent of this.

[0029] The invention being thus described, it will be obvi-
ous that the same may be varied in many ways. Such varia-
tions are not to be regarded as a departure from the spirit and
scope of the invention, and all such modifications as would be
obvious to one skilled in the art are to be included within the
scope of the following claims.

What is claimed is:

1. A metering device comprising:

a storage container that has an inlet opening, a vertical
center axis, and an outlet opening;

a discharge device that comprises a conveying device that
has a loading point and a delivery point, which are
arranged at a distance C from one another; and

a drive for the conveying device,

wherein the outlet opening of the storage container corre-
sponds to the loading point of the conveying device,

wherein the outlet opening has an outlet axis that is
arranged at a distance B from the center axis of the
storage container, and

wherein the discharge device is rotatable about an outlet
axis of the outlet opening of the storage container.

2. The metering device according to claim 1, wherein the
metering device is arranged to be rotatable about the center
axis of the storage container.

3. The metering device according to claim 1, wherein the
storage container is arranged to be rotatable about its center
axis within the metering device.

4. The metering device according to claim 1, wherein the
delivery point of the conveying device is variably arranged in

Jun. 23,2016

an annular plane A that is substantially perpendicular to the
center axis of the storage container.

5. The metering device according to claim 4, wherein the
annular plane A has an area A=n*((C+B)*>~(C-B)?).

6. The metering device according to claim 1, wherein the
metering device has a discharge length x that corresponds to
a distance of the delivery point of the conveying device from
the center axis of the storage container, and that is variably
adjustable between a maximum value x1=C+B and a mini-
mum value x2=C-B.

7. The metering device according to claim 1, wherein the
conveying device of the discharge device is a screw conveyor.

8. The metering device according to claim 7, wherein the
screw conveyor is a single metering screw or double metering
Screw.

9. The metering device according to claim 1, wherein the
conveying device of the discharge device is a conveyor chute,
and the drive of the discharge device is a vibratory drive that
sets the conveyor chute into vibration.

10. The metering device according to claim 9, wherein the
conveyor chute has a same mass and location of center of
gravity relative to the vibratory drive with variable discharge
length x of the metering device.

11. The metering device according to claim 9, wherein the
vibratory drive of the discharge device is provided as a mag-
netic, pneumatic, eccentric, or unbalanced drive.

12. The metering device according to claim 1, wherein the
discharge device is arranged such that it is suspended from the
storage container.

13. The metering device according to claim 1, wherein the
discharge device is arranged to stand beneath the storage
container.

14. The metering device according to claim 1, wherein the
discharge device is attached to a bracket.

15. The metering device according to claim 14, wherein the
bracket has an area that essentially corresponds to a vertical
projection of an area of the storage container.
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