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Device for comminuting a heap of particulate material, comprising a framework-supported housing with a vertical axis which Is
provided at its upper end with at least one Inlet opening for the heap and at its lower end with an outlet; a drive shaft which Is
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(57) Abrege(suite)/Abstract(continued):

arranged vertically and centrally in the housing and Is driven by a drive motor; and a rotor which Is mounted on the drive shaft and
has a plurality of rotor elements which are offset in the circumferential direction and/or with an axial spacing and which extend, at
least while the rotor Is rotating, close to the actual housing wall in order to process the downwardly falling heap, wherein the
housing has at least two housing sections arranged vertically above one another, of which the lower section, at least in the upper
region adjoining the section above It, has a larger diameter than the adjoining region of the upper housing section, and the radial

extent of the rotor elements In the upper region of the lower housing section Is larger than the diameter of the lower region of the
housing section situated above It.
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Abstract

Device for comminuting a heap of particulate material, comprising a
framework-supported housing with a vertical axis which is provided at its
upper end with at least one inlet opening for the heap and at its lower end with
an outlet; a drive shaft which is arranged vertically and centrally 1n the
housing and is driven by a drive motor; and a rotor which 1s mounted on the
drive shaft and has a plurality of rotor elements which are offset in the
circumferential direction and/or with an axial spacing and which extend, at
least while the rotor is rotating, close to the actual housing wall in order to
process the downwardly falling heap, wherein the housing has at least two
housing sections arranged vertically above one another, of which the lower
section, at least in the upper region adjoining the section above it, has a larger
diameter than the adjoining region of the upper housing section, and the radial
extent of the rotor elements in the upper region of the lower housing section 1s
larger than the diameter of the lower region of the housing section situated

above 1t.
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Device for comminuting a heap of particulate material

The invention relates to a device for comminuting a heap of particulate

material according to claim 1.

DE 202 15 158 U1 discloses a device for comminuting and mixing bulk
material. With the known device a cylindrical housing is uprightly arranged
having an upper feeding end and a lower disposal end. A drive shaft with a
plurality of rotor elements which are offset in the circumferential direction
and/or with an axial spacing is centrally arranged in the housing. In one
embodiment the rotor elements are formed of chains extending close to the
housing wall when the rotor is set in rotation. The bulk commodity to be
processed falls nearly in free fall through the housing and 1s thereby being
comminuted and homogenized appropriately. Therefore, it 1s possible to

achieve a high throughput with simple means.

The material to be comminuted is thrown radially outwards against the
housing wall and brought to a substantial circumferential speed at the same
time during the processing. There is the danger of the material sticking to the
housing wall, especially if it possesses a certain adhesion capacity. The

efficient comminuting is thereby hindered and the throughput is reduced.

The object of the invention is to improve a device of atorementioned type to
the affect that the efficiency of the comminution is increased independently of

the debris 1n use.
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This problem 1s solved with the features according to claim 1.

The housing according to the present invention has at least two housing
sections arranged vertically above one another, of which the lower section, at
least in the upper region adjoining the section above it, has a larger diameter
than the adjoining region of the upper housing section. The radial extent of
the rotor elements in the upper region of the lower housing section is larger
than the diameter of the lower region of the housing section situated above it.

According to another embodiment of the invention this can be practically
solved by a housing wall being formed sawtooth-like 1n cross-section,
whereas each housing section 1s a cone with a diameter decreasing from the
top down. Alternatively, it can be provided for cylindrical housing sections
telescopically mating and the diameter of each housing section increasing

from the top down.

The device according to the mvention has cascades lying upon each other
being formed either as cylindrical steps or shaped like truncated cones, each
lower truncated cone being larger in its upper diameter than the truncated
cone lying above 1n its smaller diameter. By this 1t 1s ensured that the material
located at a housing section and moving downwards hits the rotating elements
that rotate beneath again, thus being further comminuted. By means of a given
number of housing sections or cascades being vertically arranged above each

other a most efficient and homogenous comminuting of the debris can thus be

achieved. The debris can be soil material for example, like sludge of
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chalkstone or the material can be domestic waste that 1s to be sufficiently and

evenly comminuted for dumping or incinerating or the like.

According to one embodiment of the invention the housing comprising the
several housing sections can be mounted to be vertically movable and
adjusted vertically by an adjusting device, for example by means of multiple

circumfierentially spaced air bellows. That way a cleaning-effect 1s gained.

According to another embodiment of the invention, brake elements
decelerating the circumferential velocity of the material 1in the area of the
inner housing wall can be arranged 1n circumferential interspaces beneath at
lecast one radial plane of rotating e¢lements. The braking elements are
preterably of a flexible material and are adapted for deflecting the material
downwards via an inclined plane. By reducing the circumferential velocity of
the material a sufficient relative speed 1s achieved between the rotating

clements and the material, thus enhancing the comminuting effect.

According to another embodiment of the invention the housing or its interior
wall can be of a yielding material. This reduces the adherence of maternal.
Such a reduction can also be achieved by assigning a vibration device to the

housing.

Depending on the condition of the debris, 1t may be advantageous heating 1t
during 1t’s passage through the device. Hence, according to one embodiment

of the invention a heating unit 1s assigned to the housing.
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In order to prevent contamination of the environment i1t can be advantageous
with certain materials 1f the interior of the housing 1s sealed off or according
to another embodiment of the invention a low or high pressure 1s generated.
Furthermore, 1njectors for sprinkling water for example into the interior can

be arranged at the housing wall to moisten the material and to reduce

formation of dust.

As 1n the known case, the rotating elements can be formed of chains being
arranged at the rotor in circumferential sections. Alternatively, rod-shaped

rigid rotating elements can be provided for being hinged at the rotor.

According to another embodiment of the invention a housing cover with
separate inlets can be provided for. That way, different components can be
filled into the device according to the invention being not only comminuted

but also intermixed.

The drive of the shaft can be located above the housing the shaft extending
down into the housing. Alternatively, an upright shaft with a driving motor
beneath the housing can be provided for. In this case, a circular outlet out of
the housing can be provided for surrounding the driving motor or the shaft
respectively. The circular outlet itself can be provided with multiple outlets
being arranged 1n circumferential spacings for apportioning the material.
Alternatively, further devices according to the invention can be arfanged

underneath for further comminuting and homogenizing the material.
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Another embodiment of the invention provides for two coaxial shafts
extending into the housing that can be driven independently, preferably with
opposite rotational direction or different rotational speed. Thus, the etficiency
of the comminuting 1s yet increased. The shafts can also be arranged
concentrically by torming an outer shaft as a hollow shaft and arranging an

inner shaft inside the hollow shatt.

The 1nvention will be explained with respect to figures 1llustrating

embodiments in more detail below.

Fig. 1 1s a sectional view of an embodiment of the device according to the

invention.

Fig. 2 1s a sectional view of an arrangement similar to the device according

to Fig. 1.

Fig. 3 shows a cut through the illustration according to Fig. 2 along the line

3-3.

Fig. 4 shows most schematically a modified embodiment of the device

according to the mvention.

Fig. 5 shows a further embodiment of the device according to the invention.

Fig. 6 schematically shows a cut through a device according to the

Invention.
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Fig. 7 shows a side view of a brake element of the device according to

Fig. 6.

Fig.1 shows a housing 10 comprising 3 cylindrical housing sections 12, 14, 16
being telescopically arranged into one another. The housing sections 12 to 16
increase 1 diameter from the bottom up. Springs 18 engage with a radial
flange of the central housing section 14 from below, the interconnected
housing sections 12, 14, 16 can be vertically adjusted by said springs. A
vibration device 20 engages a radially protruding flange of the upper housing
section 12 at the lower side. With that, the entire housing 10 can be set into
vibration. The lower housing scction 16 1s connected to a cylindrical skirt 22

of a flexible material.

The housing 10 1s suspended 1n a frame 24. The frame supports the shaft 30 in
the upper area 26 the shaft being driven by an electric motor 28. A torque
proof cylindrical sheath 32 1s attached to the shatt 30. Multiple levels of

chains 34 are attached to the sheath. Multiple circumfterentially spaced chains
34 are provided for 1n each level. The chains extend horizontally only at
sufficient rotational speed of the shaft 30 as shown. A cover 36 of the housing

10 has a filling funnel 38 through which material can be filled in axially

parallel from above via a conveying device 40.

As can be scen, a chain arrangement of three levels being situated above each

other 1s provided for in the upper housing section 12, whereas the outer

diameter approximates the internal diameter of the wall of the housing
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section 12. The housing diameter of section 14 1s larger compared to that of
the housing section 12. The chains 1n the two levels being situated above each
other are of a larger diameter, accordingly. Eventually, the chains 34 in the
housing section 16 are again radially longer than the chains in the housing

section 14.

The material being filled in from above and nearly talling in free fall 1s being
comminuted by the rotating chains and catapulted against the housing wall
there being moved with a substantial rotational speed. It also moves
downwards at the same time. That way, the material being moved at the
housing wall of the upper housing section hits the chains of the middle
housing section and 1s again effectively comminuted. The same happens

inside housing section 16.
The comminuted material arrives at a horizontal conveyor device 42.

In order to prevent adhesion of the material to the wall of the housing sections
12 to 16 a vibration can constantly be transferred to the housing 10 by means

of the vibration device.

Fig. 4 indicates an alternative embodiment of a housing for the device
according to the invention. Instead of mating cylindrical housing sections
provision 1s made for conical housing sections 12a, 14a and 16a each
narrowing top down. A step 1s thus formed between each housing sections

12a to 16a. A rotating element e.g. a chain 1s indicated at 34a. It can be seen,

that it’s radial extension 1s larger than the diameter of the lower area of the
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above housing section. That way, the material consistently hits a chain and

can be comminuted effectively as in case of the device according to Fig. 1.

Two cylindrical housing sections 14b, 16b can be seen in Fig. 5 being
arranged similarly as in Fig. 1. The specific feature in Fig. 5 i1s that a
cylindrical section of a flexible material extending into the subjacent housing
section 16b is attached to the interior wall of an upper housing section 14b.
Material 48 being catapulted radially outwards when comminuted can thus
cause a deflection of section 44 as indicated by arrows 50. The subjacent
rotating elements 52 and 54 respectively increase in diameter in order to

effectively comminute the falling off material.

In Fig. 6 is illustrated how brake clements 56 being arranged below and above
a level of rotating elements are mounted at 90° intervals on a housing section
14¢ one of which being shown by 34c¢. Furthermore, it can have an inclined
plane 58 as shown in Fig. 7 for deflecting down material 60 being catapulted
outwards by rotating elements 34c as indicated by arrow 62. The brake
elements 56 decrease the rotational speed of the material 56 and thereby allow

for a higher relative speed between the rotating elements and the matenal.

Fig. 2 again indicates the device for comminuting a heap of particulate
material as it is shown in Fig. 1. Hence, equal parts are provided with equal

reference signs.

Unlike Fig. 1 a driving motor 28d 1s arranged outside of the driving shaft and
connected with the shaft 30 via a belt drive 66. The shatt 30 has a mount 26.
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The specific feature in Fig. 2 is that injectors each being present in the steps
between the housing sections 14 to 18 are supplied with water via conduits
70, via said injectors water for cxample 1s induced tangential to the interior
wall of the housing sections to cause flaking of material tfrom the interior

wall. In Fig. 3 can be seen that provision is made for a plurality of injectors 72

in circumfterential direction.

In Fig. 2 can be seen that a container 74 1s located beneath the discharge skirt

22 of the comminuting device.
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Claims

L.

Device for comminuting a heap of particulate material, comprising a
framework-supported housing with a vertical axis which 1s provided at 1ts
upper end with at least one inlet opening for the heap and at its lower end
with an outlet; a drive shaft which 1s arranged vertically and centrally in
the housing and is driven by a drive motor; and a rotor which 1s mounted
on the drive shaft and has a plurality of rotor elements which are otfset in
the circumferential direction and/or with an axial spacing and which
extend, at least while the rotor is rotating, close to the actual housing wall
in order to process the downwardly falling heap, wherein the housing (10,
10a) has at lcast two housing sections (12 to 16, 12a to 16a, 14b, 16b)
arranged vertically above one another, of which the lower section, at least
in the upper region adjoining the section above it, has a larger diameter
than the adjoining region of the upper housing section, and the radial
extent of the rotor elements (34, 34a, 52, 54) in the upper region of the
lower housing scction is larger than the diameter of the lower region of the

housing section situated above 1t.

. Device according to claim 1, characterized in that the housing wall 1s

formed sawtooth-like 1n cross-section, whereas each housing section (12a

to 16a) is a cone with a diameter decreasing from the top down.

Device according to claim 1, characterized in that cylindrical housing
sections (12 to 16) telescopically mate, whereas the diameter of each

housing section increases from the top down.
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Device according to one of the claims 1 to 3, characterized in that

the housing sections are firmly connected to each other.

Device according to one of the claims 1 to 4, characterized in that the
housing (10, 10a) 1s mounted vertically movable and vertically adjustable

by an adjusting device.

. Device according to claim 3, characterized in that the adjusting device has

multiple circumferentially spaced air bellows (18).

. Device according to onc of the claims 1 to 6, characterized in that brake

elements (56) decelerating the circumferential velocity of the material in
the area of the inner housing wall are arranged in circumferential

Interspaces beneath at least one radial plane of rotating elements (34).

Device according to claim 7, characterized in that the braking elements

(56) are of a flexible material.

Device according to claam 7 or 8, characterized in that the braking

elements (56) have an inclined plane (58) for deflecting material

impacting in radial and/or circumferential direction downwards.

Device according to one of the claims 1 to 9, characterized in that the
housing (10, 10a) or its interior wall respectively 1s made of a yielding

material.
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Device according to one of the claims 1 to 10, characterized in that a

vibration device (20) 1s assigned to the housing (10).

Device according to one of the claims 1 to 11, characterized in that the

housing has a heating unit.

Device according to one of the claims 1 to 12, characterized in that the

interior of the housing 1s sealed oft.

Device according to one of the claims 1 to 13, characterized in that a low

or high pressure 1s generated inside the housing (10, 10a).

Device according to one of the claims 1 to 14, characterized in that
injectors (72) being connected to a source for fluids under pressure are

arranged at the housing wall.

Device according to onc of the claims 1 to 15, characterized in that the
driving shaft (30) 1s mounted in a suspended arrangement and extends 1nto
the housing, the rotor having a sheath (32) being detachably but non-
twistably attached to the shaft (30).

Device according to one of the claims 1 to 16, characterized in that the

rotating elements (34) are formed of chains.
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Device according to claiam 17, characterized 1n that multiple
circumferentially spaced chains in each level and multiple axially spaced

levels of chains are provided for.

Device according to one of the claims 1 to 18, characterized in that one
level of rotating elements each lies closely beneath the overlying housing

section (12 to 16 and 12a to 16a respectively).

Device according to one of the claims 1 to 19, characterized in that the
rotating elements are arranged in a way that they basically do not generate

unbalances.

Device according to one of the claims 1 to 20, characterized in that the

housing (10, 10a) 1s open at the bottom.

Device according to claim 21, characterized in that the outlet 1s formed by

a cylindrical flexible skirt (22).

Device according to claim 1, characterized in that the driving motor 1s
arranged bencath the housing and drives a shaft extending upwards into

the housing.

Device according to claim 23, characterized 1n that a ring-shaped outlet 1s

provided for.
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25. Device according to one of the claims 1 to 24, characterized in that a cover

of the housing provides two or more inlet openings.

26. Device according to one of the claims 1 to 15, characterized 1n that one
shaft respectively is assigned to a housing section or an associated group

of housing scctions, the shafts coaxially lying to each other and being

independently drivable.

27. Device according to claim 26, characterized in that one shaft 1s formed as

a hollow shaft embedding the other shatft.

28. Device according to one of the claims 1 to 27, characterized in that the
rotating elements in the first housing section lie in a first layer seen from
above or altogether have a greater distance to the housing wall than the

rotating elements underneath.

29. Device according to one of the claims 3 to 28, characterized 1n that a
cylindrical flexible wall section (44) 1s attached to a housing section (14b)

and extends into the subjacent housing section (16b) with a larger

diameter.
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