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(54) Plugging prevention device

(57) A plugging prevention device (2) for a mill (1)
having a hollow body (8) closed by a milling cup (4) in
which arotor (3) is rotatably arranged wherein the milling
cup (4) has a bottom part (42) and a side-wall part (41)
with openings, characterized in that the plugging preven-
tion device (2) comprises a striking section and intercon-
necting means wherein the plugging prevention device
(2) is arrangeable in the mill (1) such that the striking
section at least partly covers the bottom part (42) of the
milling cup (4) and such that the plugging prevention de-
vice (2) is torque proofly connected with the rotor (3) via
the interconnecting means. In use, such a plugging pre-
vention device (2) being arranged inside a mill (1) rotates
together with the rotator (3) due to its torque proof con-
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nection with the rotator (3). Thus, the milling good mov-
ing, for example flowing, into the direction of the bottom
part (42) of the milling cup (4) hits onto the rotating striking
section of the plugging prevention device (2). Thereby,
centrifugal forces are transmitted to the milling good such
thatitis moved into the direction of the side-wall (41) part
of the milling cup (4). At this side-wall (41) part it is af-
fected by the rotator (3) and pressed through the open-
ings of the side-wall part (41) of the milling cup (4). Ad-
ditionally, when hitting onto the striking section of the
plugging prevention device (2), lumps of milling good can
be fractured such that essentially no lumps are present
in the milling good while being pressed though the side-
wall part (41) of the milling cup (4) by the rotator (3).
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Description
Technical field

[0001] The presentinvention relates to a plugging pre-
vention device according to the preamble of independent
claim 1 and more particularly to a mill according to inde-
pendent claim 9.

[0002] Such plugging prevention devices can be used
for improving milling processes of mills having a hollow
body closed by a milling cup in which a rotor is rotatably
arranged wherein the milling cup has a bottom part and
a side-wall part with openings.

Background art

[0003] In various industrial or research fields, for ex-
ample in chemical, pharmaceutical or food industry, proc-
esses include milling of various goods and substances.
For example, in granulation processes a source material
is often mixed with a binder in a mixer. Thereafter, wet
mills can be used for milling said mixture previous of dry-
ing the mixture, e.g. in a fluidized-bed dryer. Such wet
mills, as also being used in various different applications,
can comprise a hollow body, for example having the
shape of a hollow cylinder, which is closed at its bottom
end by a milling cup. The milling cup usually has a side-
wall part with a plurality of openings and a bottom part
closing the milling cup in a downward direction. Typically,
inside the milling cup a rotator is mounted. The mill can
additionally have a housing surrounding the milling cup
in which a drive can be arranged for rotating the rotator
wherein the drive is connected to the rotator.

[0004] In use, the milling good can be fed into the hol-
low body at a top part of the wet mill. There starting, the
milling good flows down into the direction of the milling
cup typically by means of gravitation. Then, the rotating
rotator moves the milling good onto the side-wall part of
the milling cup having openings such that it is pressed
through the openings of the side-wall part. The milling
good being pressed through the openings can be gath-
ered inside the housing and transferred to following
processing steps such as for example to the fluidized-
bed dryer.

[0005] In mills, for example in wet mills as described
above, plugging can occur in the mill reducing the effi-
ciency of the milling wherein such plugging effects de-
pend on the properties of the milling good and the ar-
rangement of the mill. Further, lumps of milling good are
often built in such mills. Lumps can enhance plugging
effects in mills such that the milling efficiency is addition-
ally reduced. In particular, in cases where mills with mill-
ing cups are used as described above, the milling good
including its lumps can be retained by the bottom part of
the milling cup before being pressed through the open-
ings of the side-wall part of the milling cup by the rotator.
This can cause an accumulation of the milling good inside
the mill until the mill is more or less completely stuck. At
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this stage the rotator moves parts of the accumulated
milling good around the milling cup without substantially
pressing any milling good out of the openings of the side-
wall part of the milling cup.

[0006] Therefore, there is a need for a device being
capable of preventing plugging of milling good inside mills
to allow a more efficient milling.

Disclosure of the invention

[0007] According to the invention this need is settled
by a plugging prevention device as it is defined by the
features of independent claim 1, and by a mill as it is
defined by independent claim 9. Preferred embodiments
are subject of the dependent claims.

[0008] In particular, the invention deals with a plugging
prevention device for a mill, in particular awet mill, having
a hollow body closed by a milling cup in which a rotor is
rotatably arranged wherein the milling cup has a bottom
part and a side-wall part with openings. The plugging
prevention device comprises a striking section and inter-
connecting means wherein the plugging prevention de-
vice is arrangeable in the mill such that the striking section
at least partly covers the bottom part of the milling cup
and such that the plugging prevention device is torque
proofly connected with the rotor via the interconnecting
means. The term "cover" in this context relates to cover-
ing with respect to the regular direction of flow of the
milling good such that, in use of the plugging prevention
device, a milling good can not directly move onto the
bottom part of the milling cup. It also includes covering
the bottom part of the milling cup only while the striking
section is rotating such that the striking section can also
be shaped in such a manner that its geometric area of
rotation covers the bottom part of the milling cup.
[0009] In use, such a plugging prevention device ac-
cording to the invention being arranged inside a mill ro-
tates together with the rotator due to its torque proof con-
nection with the rotator. Such rotation can for example
be performed at about seven hundred rounds per minute.
Thus, the milling good moving, for example flowing, into
the direction of the bottom part of the milling cup hits onto
the rotating striking section of the plugging prevention
device. Thereby, centrifugal forces are transmitted to the
milling good such that it is moved into direction of the
side-wall part of the milling cup. At this side-wall part it
is affected by the rotator and pressed through the open-
ings of the side-wall part of the milling cup. Additionally,
when hitting onto the striking section of the plugging pre-
vention device, lumps of milling good can be fractured
such that essentially no lumps are present in the milling
good while being pressed though the side-wall part of
the milling cup by the rotator.

[0010] The striking section of the plugging prevention
device can be provided with a coarse surface facing the
milling good such that the centrifugal forces can efficient-
ly be transmitted to the milling good. Further, the surface
facing the milling good of striking section of the plugging



3 EP 2000 212 A1 4

prevention device can be provided with cutting tools for
improving the fracturing of lumps.

[0011] Preferably, the striking section completely cov-
ers the bottom part of the milling cup. Such a striking
section allows essentially to prevent a movement of mill-
ing good onto the bottom part of the milling cup even if
the rotator rotates at a comparable low speed.

[0012] Theinterconnecting means preferably compris-
es a profiled receiver. With such a receiver the torque
proof connection between the plugging prevention de-
vice and the rotator can easily be provided. For example,
the receiver can be shaped as a squared through hole
such that the squared through hole can be mounted on
a corresponding squared part of a rotational axle.
[0013] In afirst preferred embodiment of the plugging
prevention device according to the invention, the striking
section comprises a circular disk. Such a striking section
provides a comparably large area where the milling good
can hit on such that fracturing of lumps in the milling good
can be optimized. Further, such a plugging prevention
device is comparably easy to manufacture.

[0014] Preferably, the disk has through holes such as
for example four equally distributed circular through
holes. Such through holes improve accessibility of the
space between the plugging prevention device and the
milling cup while the plugging prevention device is not
rotating. This can for example be an advantage for clean-
ing the mill, in particular for exhausting milling good out
of the space between the plugging prevention device and
the milling cup.

[0015] The disk preferably has recesses at its outer
edge projecting into the direction of the center of the disk.
Such recesses can further improve accessibility of the
space between the plugging prevention device and the
milling cup.

[0016] In asecond preferred embodiment of the plug-
ging prevention device according to the invention, the
striking section comprises a circular cone wherein the tip
of the cone preferably faces away from the bottom part
of the milling cup. By means of the slanted area of the
striking section, the milling good hitting the striking sec-
tion can additionally be moved towards the side-wall part
of the milling cup. Thus, with such a circular cone the
centrifugal movement of the milling good into direction
of the side-wall part of the milling cup can be improved.
[0017] Inathird preferred embodiment of the plugging
prevention device according to the invention, the striking
section comprises a circular truncated cone. With such
a arrangement of the striking section the advantages of
the above described arrangements of a circular cone and
of a circular disk can be combined.

[0018] A second aspect of the invention deals with a
mill, such as for example a wet mill, having a hollow body
closed by a milling cup in which a rotor is rotatably ar-
ranged wherein the milling cup has a bottom part and a
side-wall part with openings. In the mill a plugging pre-
vention device as described above is arranged such that
the striking section of the plugging prevention device at
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least partly covers the bottom part of the milling cup and
such that the plugging prevention device is torque proofly
connected with the rotor via the interconnecting means.
As described above with respect to the plugging preven-
tion device, with such a mill and a plugging prevention
device the centrifugal movement of the milling good into
the direction of the side-wall part of the milling cup can
be improved as well as the fracturing of lumps of milling
good can be improved. Like this, a more efficient milling
is possible.

[0019] Preferably the rotor is connected with further
interconnecting means corresponding to the intercon-
necting means of the plugging prevention device and the
further interconnecting means are interlocked with the
interconnecting means of the plugging prevention de-
vice. Such an arrangement allows a comparably easy
arrangement of a torque proof connection between the
rotator and the plugging prevention device. For example,
the further interconnecting means can be arranged at a
rotational axle.

[0020] The plugging prevention device is preferably ar-
ranged inside the milling cup. Thereby, a compact ar-
rangement of the mill according to the invention is pos-
sible.

[0021] Preferably, the plugging prevention device is ar-
ranged spaced from the bottom part of the milling cup.
Like this, the arrangement of the mill can be optimized
with respect to the properties of the milling good and the
application of the mill. In particular, since the side-wall
part of the milling cup is usually conically shaped, the
striking section can be enlarged with increasing distance
from the bottom part of the milling cup. Thus, the distance
can be optimized such that size of the striking section
can be as large as possible without essentially covering
the side-wall part of the milling cup.

Brief description of the drawings

[0022] The plugging prevention device according to
the invention and the mill according to the invention are
described in more detail hereinbelow by way of exem-
plary embodiments and with reference to the attached
drawings, in which:

[0023] Fig. 1 shows a cross sectional side view of a
mill according to the invention with a first embodiment of
a plugging prevention device according to the invention;
[0024] Fig. 2 shows atop view on the plugging preven-
tion device from of the mill from Fig. 1;

[0025] Fig. 3 shows a top view on a second embodi-
ment of a plugging prevention device according to the
invention;

[0026] Fig. 4 shows a top view on a third embodiment
of a plugging prevention device according to the inven-
tion;

[0027] Fig. 5 shows atop view on a fourth embodiment
of a plugging prevention device according to the inven-
tion;

[0028] Fig. 6 shows a side view on the plugging pre-
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vention device from Fig. 5;

[0029] Fig. 7 shows a top view on a fifth embodiment
of a plugging prevention device according to the inven-
tion; and

[0030] Fig. 8 shows a side view on the plugging pre-
vention device from Fig. 7.

Mode(s) for carrying out the invention

[0031] In the following description certain terms are
used for reasons of convenience and are not to be inter-
preted as limiting. The terms "down", "below”, "lower",
"upper", "top", "bottom", "central”, "horizontal" and "ver-
tical" refer to directions in the figures. The terminology
comprises the explicitly mentioned terms as well as their
derivations and terms with a similar meaning.

[0032] InFig. 1 alower section of a wet mill 1 is shown
having a hollow body 8 being connected to a housing 5
at its lower end. The housing 5 comprises a cylindrical
body portion 51 having a horizontal engine adapter 52
at its lower end region. The engine adapter 52 is con-
nected to horizontal engine connecting means 53 to
which an engine is connected for driving the wet mill 1.
Further, the housing 5 has a frame adapter 54 wherein
the housing 5 is connected to a bottom frame 72 via the
frame adapter 54. The connection between the housing
5 and the hollow body 8 is arranged by means of an
annular top frame 71. Inside the body portion 51 of the
housing 5 a milling cup 4 is additionally connected to the
hollow body 8 by means of a mounting ring 9 such that
the milling cup 4 lies centrally below the hollow body 8.
The milling cup 4 has a conical side-wall part 41 with a
plurality of openings (not shown in Fig. 1) and horizontally
arranged flat bottom part 42.

[0033] In addition to the milling cup 4 a pivot bearing
6 is centrally arranged inside the body portion 51 of the
housing 5. The pivot bearing 6 is connected to the engine
such that the engine rotates the pivot bearing 6 when
operating. Further, the pivot bearing 6 comprises a bot-
tom 62 and a central section 61 wherein the central sec-
tion 61 centrally extends through the bottom part 42 of
the milling cup 4. Thereby, the central section 61 is fixedly
and sealingly connected to the bottom part 42 of the mill-
ing cup 4. Inside the milling cup 4 a rotor 3 is arranged
being bracket-shaped corresponding to the side-wall part
41 and the bottom part 42 of the milling cup 4 such that
the rotor 3 lies slightly spaced from the side-wall part 41
and the bottom part 42. To the rotor 3 a rotating adapter
63 of the pivot bearing 6 is torque proofly mounted where-
in the rotating adapter 63 is arranged on top of the central
section 61 of the pivot bearing 6 inside the milling cup 4.
On top of the rotating adapter 63 a plugging prevention
device 2 is arranged wherein the plugging prevention de-
vice 2 is torque proofly connected to the rotating adapter
63 and thereby also to the rotor 3. The plugging preven-
tion device 2 is fixedly mounted on the rotating adapter
63 by means of a fixation 64.

[0034] As best seen in Fig. 2, the plugging prevention
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device 2 comprises a circular disk 21 as striking section
having a centrally arranged receiver 22 as interconnect-
ing means. The receiver 22 is shaped as a squared
through hole being arranged on an rotational axle (not
visible in the Figs.) of the pivot bearing 6 being shaped
correspondingly squared.

[0035] In use, a milling good is fed into the wet mill 1
such that it vertically flows top-down through the hollow
body 8. At the bottom part of the hollow body 8 where it
is connected to the milling cup 4, the milling good either
flows directly on the side-wall part 41 of the milling cup
4 or it flows onto the disk 21 of the plugging prevention
device 2 as indicated by arrows A. The rotor 3 together
with the plugging prevention device 2 are rotated by
means of the engine via the pivot bearing 6 as indicated
by arrow B. Thereby, on one hand the part of the milling
good directly flowing to the side-wall part 41 of the milling
cup 4 is pressed through the through holes of the side-
wall part 41 by means of the rotating rotor 3. On the other
hand, centrifugal forces are transferred to the milling
good flowing onto the disk 21 of the plugging prevention
device 2 such that it bounces back into the direction of
the side-wall part 41 of the milling cup 4 as indicated by
arrows C. There, the milling good is again pressed though
the openings of the side-wall part 41 of the milling cup 4
by means of the rotating rotor 3. Thus, all milling good is
efficiently delivered to the side-wall part 41 of the milling
cup 4 and the part of milling good flowing onto the bottom
part 42 of the milling cup 4 can be minimized.

[0036] Additionally, lumps being formed in the milling
good are fractured when hitting the disk 21 of the plugging
prevention device 2 such that the rotor 3 is capable of
efficiently pressing essentially all milling good through
the openings of the side-wall part 41 of the milling cup 4.
After being pressed through the openings of the side-wall
part 41 of the milling cup 4, the milling good is gathered
and transferred downwardly out of the wet mill 1. These
effects described above together allow the prevention of
plugging inside the wet mill 1 during its use such that an
efficient milling is possible.

[0037] The following applies to the rest of this descrip-
tion. If, in order to clarify the drawings, a figure contains
reference signs which are not explained in the directly
associated part of the description, then it is referred to
previous description sections.

[0038] Fig. 3 shows a plugging prevention device 29
comprising a circular disk 219 as striking section having
a centrally arranged receiver 229 as interconnecting
means. As described above, the receiver 229 is shaped
as a squared through hole being arrangeable on a cor-
responding rotational axle (not shown in the Figs.) of the
pivot bearing 6 of the wet mill 1. Additionally, the disk 219
has four circular through holes 239 being equally distrib-
uted over the disk 219. Such through holes 239 allow an
efficient cleaning of the milling cup 4 of the wet mill 1 after
being used. In particular, milling good being arranged
between the bottom part 42 of the milling cup 4 and the
disk 219 of the plugging prevention device 29 can easily



7 EP 2000 212 A1 8

be accessed, for example by exhausting. Anyhow, since
the disk 219 is rotating during milling, essentially no mill-
ing good can flow through the through holes 239 in the
space between the bottom part 42 of the milling cup 4
and the disk 219 of the plugging prevention device 29.
[0039] Another arrangement of a plugging prevention
device 28 having a similar effect with respect to cleaning
is shown in Fig. 4. The plugging prevention device 28
has a disk 218 and a centrally arranged receiver 228
being shaped as a squared through hole. The disk 21
further comprises four recesses 238 at its outer edge
projecting into the direction of the center of the disk 218.
Similar as described above, such recesses 238 allow an
efficient cleaning of the milling cup 4 of the wet mill 1 after
being used.

[0040] In Fig. 5 and in Fig. 6 a plugging prevention
device 27 is shown having a circular cone 217 as striking
section. Being arranged in the wet mill 1, the plugging
prevention device 27 is preferably arranged such that the
tip of the circular cone 217 extends upwardly. Thereby,
the slanted area of the cone 217 assists the milling good
to be moved towards the side-wall part 41 of the milling
cup 4. Thus, with such plugging prevention device 27 the
centrifugal movement of the milling good starting at the
plugging prevention device 27 can be improved. This can
be particularly advantageous in cases where the centrif-
ugal forces are not satisfying for moving the milling good
from the plugging prevention device 27 to the side-wall
part 41 of the milling cup 4, which can occur for example
if the rotation is comparably slow or if the weight of the
milling good is comparably high.

[0041] Fig. 7 and Fig. 8 show a plugging prevention
device 26 having a centrally arranged receiver 226 being
shaped as a squared through hole and a striking section.
The striking section comprises an inner disk section 226
surrounded by an outer circular truncated cone section
216 wherein the receiver 236 is centrally arranged at the
disk section 226. With such an arrangement the advan-
tages of the above described embodiments of plugging
prevention device can be combined. In particular, the disk
section 226 allows an advantageous fracturing of lumps
in the milling good hitting the plugging prevention device
26 wherein the truncate cone section allows an advan-
tageous centrifugal movement of the milling good hitting
the plugging prevention device 26.

Claims

1. Plugging prevention device (2; 26; 27; 28; 29) for a
mill (1) having a hollow body (8) closed by a milling
cup (4) in which a rotor (3) is rotatably arranged
wherein the milling cup (4) has a bottom part (42)
and a side-wall part (41) with openings, character-
ized in that the plugging prevention device (2; 26;
27; 28; 29) comprises a striking section (21; 216,
226;217; 218; 219) and interconnecting means (22;
236, 228; 229) wherein the plugging prevention de-
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10.

vice (2; 26; 27; 28; 29) is arrangeable in the mill (1)
such that the striking section (21; 216, 226; 217; 218;
219) at least partly covers the bottom part (42) of the
milling cup (4) and such that the plugging prevention
device (2; 26; 27; 28; 29) is torque proofly connected
with the rotor (3) via the interconnecting means (22;
236; 228; 229).

The plugging prevention device (2; 26; 27; 28; 29)
of claim 1, wherein the striking section (21; 216, 226;
217; 218; 219) completely covers the bottom part
(42) of the milling cup (4).

The plugging prevention device (2; 26; 27; 28; 29)
of claim 1 or 2, wherein the interconnecting means
comprises a profiled receiver (22; 236; 228; 229).

The plugging prevention device (2; 26; 27; 28; 29)
of any one of claims 1 to 3, wherein the striking sec-
tion (21; 216, 226; 217; 218; 219) comprises a cir-
cular disk (21; 226; 218; 219).

The plugging prevention device (2; 26; 27; 28; 29)
of claim 4, wherein the disk (21; 226; 218; 219) has
through-holes (239).

The plugging prevention device (2; 26; 27; 28; 29)
of claim 4 or 5, wherein the disk (21; 226; 218; 219)
has recesses (238) at its outer edge projecting into
the direction of the center of the disk (21; 226; 218;
219).

The plugging prevention device (2; 26; 27; 28; 29)
of any one of claims 1 to 3, wherein the striking sec-
tion (21; 216, 226; 217; 218; 219) comprises a cir-
cular cone (217).

The plugging prevention device (2; 26; 27; 28; 29)
of any one of claims 1 to 5, wherein the striking sec-
tion (21; 216, 226; 217; 218; 219) comprises a cir-
cular truncated cone (216, 226).

Mill (1) having a hollow body (8) closed by a milling
cup (4) in which a rotor (3) is rotatably arranged
wherein the milling cup (4) has a bottom part (42)
and a side-wall part (41) with openings, character-
ized in that a plugging prevention device (2; 26; 27;
28; 29) according to any one of claims 1 to 8 is ar-
ranged in the mill (1) such that the striking section
(21; 216, 226; 217; 218; 219) of the plugging pre-
vention device (2; 26; 27; 28; 29) at least partly cov-
ers the bottom part (42) of the milling cup (4) and
such that the plugging prevention device (2; 26; 27;
28; 29) is torque proofly connected with the rotor (3)
via the interconnecting means (22; 236; 228; 229).

The mill (1) of claim 9 wherein the rotor (3) is con-
nected with further interconnecting means corre-
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sponding to the interconnecting means (22; 236;
228; 229) of the plugging prevention device (2; 26;
27; 28; 29) and wherein the further interconnecting
means are interlocked with the interconnecting
means (22; 236; 228; 229) of the plugging prevention
device (2; 26; 27; 28; 29).

The mill (1) of claim 9 or 10, wherein the plugging
prevention device (2; 26; 27; 28; 29) is arranged in-
side the milling cup (4).

The mill (1) of any one of claims 9 to 11, wherein the
plugging prevention device (2; 26; 27; 28; 29) is ar-
ranged spaced from the bottom part (42) of the mill-
ing cup (4).
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