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Abstract:

The invention relates to a device for the comminution of free-flowing feed material, with a housing (2)
enclosing a comminution chamber (5) which contains a rotor (11) which rotates around an axis (4), and
which features comminution tools (18) over its circumference. With a feeding device (30), the feed
material is transported to the comminution chamber (5) in form of a gas-solid matter mixture, whereat
the feeding device (30) features a pneumatic sieve passage (35) which uses the effect of gravity for
removal ot foreign particles from the feed material. In order to operate both the sieve passage (35) and
the device (1) under optimal process parameters, the device (1) features at least one inlet port (25, 39)
for the supply of secondary air, whereat the at least one inlet port (25, 39) flows into the gas-solid matter

mixture downstream of the sieve passage (35).

Figure 1
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Device for Comminution of Process Feed Material with Upstream Sifting

Description:

The invention relates to a device for the comminution of free-flowing feed material through
which air flows.

Such devices are associated with the field of mechanical process engineering and serve to
comminute free-flowing substances such as, for example, minerals, pharmaceutical and
chemical substances, foodstuffs, materials containing cellulose, synthetics, and the like.
Typical for such devices is an air stream produced by a rotor, so-called internal air, which
assumes the transportation of the feed material into and out of the comminution device and
also ensures the cooling of the feed material and the comminution tools. In addition, subject
to its flow speed, the internal air determines the length of stay of the feed material in the
comminution section and thus the degree of comminution. The precise adherence to the
machine-specific internal air quantity during operation of generic devices is thus highly
important for producing a high-quality, final product.

To prevent damage of devices due to foreign particles in the feed material, it is further a
known practice to provide a gravity sifter at the material infeed. By a significant change in
material flow direction at the comminution device infeed, due to their mass inertia, foreign
particles are separated from the material stream, whereat the separation limit is determined
by the speed of the material stream. in order to adhere to a predetermined separation limit,
it is thus necessary to supply the gravity sifter with a constant loading rate.

A problem which arises here is that as a rule, the internal air quantity of a comminution
device is much greater than the internal air quantity of the upstream sifter. Operating a
comminution device with an optimal internal air quantity leads to material stream speeds in

the sieve passage in which undesirably, also useful feed material is discharged from the
material stream. In order to avoid this, a comminution machine through which gas flows is
known from DE 43 16 350 C1 which contains an upstream infeed apparatus with a sieve

passage, whereat in the sieve passage a fan additionally feeds in air.

It is the objective of the present invention to further improve comminution devices with an
upstream, pneumatic sieve passage.

According to an aspect of the present invention, there is provided a device for comminution
of free-flowing feed material, with a housing enclosing a comminution chamber which
contains a rotor which rotates around an axis, and which features comminution tools over its
circumference, and with a feeding device which transports the feed material to the
comminution chamber in a form of a gas-solid matter mixture, whereat the feeding device
features a pneumatic sieve passage which uses the effect of gravity for removal of foreign
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particles from the feed material, wherein the device features at least one inlet port for
supply of secondary air, whereat the at least one inlet port ends in the gas-solid matter
mixture downstream of the sieve passage directly in the comminution chamber.

Advantageous embodiments are described below.

With this invention, it is possible for the first time to meet the conflicting requirements of
optimal internal air quantity for the comminution device on the one hand, and optimal
internal air quantity for the feeding device on the other without having to take into account
economic losses or losses in quality. Thanks to the present invention, the feed material is
processed according to optimal conditions in regards to sifting as well as to comminution.
During gravity sifting, this allows for a reliable and precise removal of foreign particles from
the mixture of gas and solid matter. It also allows for adherence to the optimal processing
parameters necessary for the appropriate type of size reduction when comminuting the feed
material, for example length of stay of the feed material in the comminution section,
temperature of the feed material and the comminution tools, and the like, which ultimately
facilitates the economic production of a high-quality, final product.

According to one advantageous embodiment of the invention, the inlet port for the supply of
secondary air directly feeds into the comminution chamber. This allows on the one hand for
a simple and economic construction of inventive devices. At the same time, the opening for
the secondary air that is situated well downstream of the sieve passage prevents an
undesired influence of the secondary air on the processes taking place in the sieve passage, a
condition that would impact the observance of the separation limit.

In another embodiment of the invention, the inlet ports for the supply of secondary air feed
into the second channel section of the feeding device with the advantage that the secondary
air and the gas-solid matter mixture can mix well and thus create uniform conditions for the
comminution process. Preferably, the secondary air is distributed evenly with the help of an
annular channel across the circumference of the infeed channel ending in the comminution

device so that the entire circumference of the infeed channel can be uniformly supplied. The
secondary air coming from the annular channel can hereby feed directly into the

comminution chamber of the comminution device, or indirectly via openings into the infeed
channel which then leads to the comminution chamber.

In order to on the one hand adapt to the feed material and the type of size reduction, but on
the other hand also achieve optimal processing during the active comminution operation, a
further, advantageous embodiment of the invention can regulate the secondary air quantity.
For this, a regulating body is supplied, for example, directly at the inlet port or at the annular
channel.

It is furthermore advantageous to provide further openings for air intake in the rear panel of
the comminution device. The secondary air can be supplemented via these openings so that

2
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the amount of secondary air that is to enter the area of the feeding device can be smaller. At
the same time, additional air in the rear panel region allows for a more uniform cooling of
the comminution device.

Embodiments of the invention show that very good results can be achieved when the
secondary air quantity is 10% to 50% of the internal air quantity, though preferably 15% to
35%, most preferably 25%.

Non-limiting examples of embodiments of the invention are described in further detail in the
following illustrations, whereat further characteristics and advantages of some embodiments
of the invention become apparent. Characteristics that are similar or function in similar ways
are labeled with identical reference signs insofar as they facilitate better understanding of

the invention.

The drawings show

Fig. 1 a vertical section through a first embodiment of a device according to an
embodiment of the invention,

Fig. 2 a cross section through the device shown in Fig. 1 along the line 11-11 shown
there,
Fig. 3 a vertical section through a second embodiment of a device according to an

embodiment of the invention, and

Fig. 4 a vertical section through a third embodiment of a device according to an
embodiment of the invention.

Figures 1 and 2 show a comminution device 1 according to an embodiment of the invention

in the form of a turbo mill. The comminution device 1 has in essence a cylindrical housing 2
which is tightly connected with the base via a stand 3. The housing 2 encloses a first
chamber 5 in which the comminution takes place, and a second chamber 6 that serves to
produce air flow and discharge feed material. The two chambers 5 and 6 are consecutively

arranged with respect to the housing axis 4 and connected with each other via an opening

23
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7 that is concentric to the axis 4. At the front side, the housing 2 is closed by a front panel 8 and back
panel 9. The back panel 9 has a concentric opening in the region of the axis 4 in which a horizontal shaft
bearing 10 is situated for the rotatable inclusion of a rotor 11. The rotor 11 is comprised of a shaft 12 that
is coaxial to the axis and which end situated outside the housing 2 carries a puliey with numerous
grooves 13 for power coupling with a driving mechanism. The end of the shaft 12 resting in the housing 2
extends through both chambers 5 and 6, whereat the shaft section situated in the first chamber 5 carries
an impeller 14. The impeller 14 is mainly composed of a hub 15 to which a baffle disk 16 and radial bars
17 connect radially outwards. Comminution tools in the form of impeller wear plates [sic] 18 are attached
to the ends of the bars 17 which form the rotor circumference. The active edges of all wear plates 18 are

situated on a common circle track which is opposed by a baffle rail 19 formed by the inner circumference
of the first chamber 5, subject to a radial working gap.

The rotor 11 further encloses a fan wheel 20 which is also attached torque-proof by a hub 21 on the shaft
12 and extends diagonally outward with a cone-shaped plate 22 into the second chamber 6. In the outer
circumferential area of the cone plate 22, air blades 23 that are directed radially outwards are arranged
at uniform circumference intervals which generate the internal air of the comminution device 1 during
operation of the rotor 11. The removal of sufficiently comminuted material takes place via a product
discharge 24 which tangentially flows out from the second chamber 6.

To supply the comminution device 1 with feed material, the front panel 8 features a central opening 25
situated axially opposite the shaft 12, to which a feeding device 30 with an integrated gravity sifter
attaches. The feeding device 30 has an infeed channel 31 with a first channel section 32 formed as a
falling chute and a second channel section 32 attaching thereto at an angle, which flows into the first
chamber 5 of the comminution device 1. In the region of the first channel section 32, flow conducting
bodies 26 are arranged at the inner surface which help determine the flow direction. The infeed channel
31 undergoes a change in direction of approximately 180° in the region of transition from the first
channel section 32 to the second channel section 33, which is linked to a reversal in direction of the
material stream. In the outer circumference of the area of redirection, the infeed channel 31 has ar
opening 34. This area thus forms a sieve passage 35 in which due to their weight and the associated mass
inertia, heavier particles in the feed material do not follow the direction of the other material stream.
Instead, due to active gravities they are discharged from the feed material through the opening 34.

The longitudinal portion of the second channel section 33 situated directly in front of the feed opening 25
is encircled by an annular channel 36 which is fed with secondary air 40 via a pipe socket 37 radially
merging into it. To control the quantity of air, the flow area of the pipe socket 37 can be adjusted via a
damper 38. The side of the annular channel 36 facing the comminution device 1 is open so that
secondary air in the annular channel 36 uniformly spreading over the circumference of the second
channel section 33 enters axially into the first chamber 5 of the comminution device 1 and mixes there
with the gas-solid matter mixture from the infeed channel 31.

During operation of a device 1 according to the invention, the gas-solid matter mixture 27 is fed via the
first channel section 32 of the sieve passage 35 with an optimum speed and optimum mixing ratio for
gravity sifting. Foreign particles in the feed material are discharged through the opening 34 in the area of
the sieve passage 35 by the redirection of the material stream. The feed material ultimately reaches the
first chamber 5 of the comminution device 1 via the second channel section 33 of the infeed channel-31.

The internal air necessary for optimum comminution of the feed material is drawn in by the fan wheel 20
of the comminution device 1, whereat the amount of air necessary is much greater than what is provided
by the gas-solid matter mixture 27. In order to nevertheless supply the comminution device 1 with
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enough air without diminishing the efficiency of the gravity sifter, the air volume difference is introduced
as secondary air 40 into the first chamber 5 of the comminution device 1 via the pipe socket 37 and the
annular channel 36. In this way, it is possible to operate both the gravity sifter in the area of the feeding
device 30 and the comminution device 1 in adherence to optimal process parameters.

The comminution device 1 illustrated in Figure 3 for a large part relates to the one described in Figures 1
and 2 so in order to avoid repetition, reference is made to those using the same reference signs. In
contrast to the embodiment described above, the secondary air 40 in the comminution device 1 in Figure
3 Is not directly fed from the annular channel 36’ into the comminution device 1, but instead indirectly
via the second channel section 33’ of the feeding device 30. For this purpaose, the annular channel 36 is
closed on all sides, whereat the second channel section 33’ features several openings 39 in uniform
circumference intervals in the region encircled by the annular channel 36’, for example 2, 3 or 4 openings
39. The secondary air 40 thereby flows radially from the annular channel 36’ through the openings 39 in
the second channel section 33’ of the infeed channel 31 and there already interfuses with the gas-solid
matter mixture 27.

Figure 4 shows an embodiment of the invention in which the comminution device 1 is exemplified by a
whirlwind mill. The whirlwind mill has a cylindrical housing 42 which encloses a comminution chamber
43. At the circumference, the housing 42 is surrounded by a housing cover 44 which is open towards the
bottom for the formation of a product discharge 45. The housing 42 serves to hold a rotor 46 which is
rotatable inside a shaft bearing 47, centrally inserted in the back panel 45. The shaft 48 of the rotor 46
thereby carries a multi-groove plate with its end situated outside the housing 42 via which the rotor 46 is
powered. At the end opposite the shaft 48, there are an impeller 49 formed by a hub cone 50 coaxially
situated on the shaft 48, a support disk 51 and a washer 52 plano-parallel thereto, which all receive
axially aligned impeller wear plates 53 at their outer circumference.

A central baffle rail 54, connected in axial direction on each side to a sieve rail 55, sits opposite the
impeller wear plates 53 spaced by a comminution gap. The sieve rails 55 are hereby set off in radial
direction from the housing cover 44, thereby forming an annular channel 56 via which the sufficiently
fined material is removed and fed to the product discharge 45.

In the front panel 44, an opening 57 concentric to the rotational axis is arranged which is connected to
the feeding device 30. The feeding device 30 largely corresponds to the ones described in Fig. 1to 3 so
that for the same characteristics, the aforesaid is valid. The feeding device 30 thus includes an infeed
channel 31 with a first channel section 32 and a second channel section 33 which are separated from one

another by a sieve passage 35. The second channel section 33 thereby attaches to the opening 57 in the
front panel 44 of the invented device 1. |

For the infeed of secondary air 40, an opening 58 is provided directly in front of opening 57 in the second
channel section 33 of the infeed channel 31. Outside of the second channel section 33, the opening 58 is
surrounded by an air duct 59 which is formed by the front panel 44 and the second channel section of the
~ feeding device 30 situated opposite thereto, as well as two plano-parallel side plates 59 which connect
the front panel 44 with the feeding device 30 and are at a distance to each other. A swivel-mounted

damper 50 with which the amount of secondary air 40 can be regulated is embedded in the air duct 59.

During operation at the impeller 49, the whirlwind mill generates an air stream (internal air) with the
impeller wear plates 53 and the air blades 23 which constitutes the propulsion for the material stream
through the mill. The whirlwind mill thereby draws in the feed material 27 through the feeding device 30,
where in the sieve passage 35 area, unsuitable feed material is removed. The sifted feed material then
travels through the opening 57 via a disk-shaped channel between the support disk 51 and the washer 52

4
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to the impeller wear plates 53 and the baffle rail 54. From there, after sufficient comminution, it reaches
the lateral sieve rails 55 and from there is channeled out of the whirlwind mill via the annular channels 56
and the product discharge 45.

Since the intrinsic internal air amount of the whirlwind mill is significantly greater than what is necessary
for the area surrounding the gravity sifter, secondary air 40 is fed into the whirlwind mill via the air duct
49 and the opening 58. Additionally, air can be fed into the comminution chamber 5 through the
openings 61 at the back panel 45 of the whirlwind mill in order to supply the whirlwind mill with
sufficient internal air.
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CLAIMS:

1. A device for comminution of free-flowing feed material, with a housing enclosing a
comminution chamber which contains a rotor which rotates around an axis, and which
features comminution tools over its circumference, and with a feeding device which
transports the feed material to the comminution chamber in a form of a gas-solid matter
mixture, whereat the feeding device features a pneumatic sieve passage which uses the
effect of gravity for removal of foreign particles from the feed material, wherein the
device features at least one inlet port for supply of secondary air, whereat the at least
one inlet port ends in the gas-solid matter mixture downstream of the sieve passage
directly in the comminution chamber.

2. The device according to claim 1, wherein the feeding device has an infeed channel with a
first channel section arranged upstream of the sieve passage and a second channel
section arranged downstream of the sieve passage which feeds into the comminution
chamber, whereat the at least one inlet port ends in the second channel section.

3. The device according to claim 1 or 2, wherein the at least one inlet port is fed from an
annular channel which encloses the second channel section of the feeding device.

4. The device according to claim 3, wherein the second channel section of the infeed
channel features at least one opening in the area of the annular channel.

5. The device according to claim 3 or 4, wherein the annular channel is open at a side facing
the housing and connects to the at least one inlet port.

6. The device according to any one of claims 1 to 5, further comprising a regulating body to
control an amount of secondary air.

7. The device according to claim 6, wherein the regulating body is arranged at the annular
channel.

8. The device according to any one of claims 1 to 7, wherein the amount of secondary air is
10% to 50% of the internal air amount. '

9. The device according to any one of claims 1 to 8, wherein the amount of secondary air is
15% to 35% of the internal air amount.

10. The device according to any one of claims 1 to 8, wherein the amount of secondary air is
25% of the internal air amount.

CA 2902531 2018-05-30
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11. The device according to any one of the claims 1 to 10, wherein the device features at
least one opening for the intake of air in the area of the back panel.

CA 2902531 2018-05-30




Figure 2
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