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Device for comminuting bulk material

Description

§  [8081} The invention relates to a device for comminuting bulk material, according
to the preamble of Claim 1. Such a device is known from DE 472 243 €. Such
devices have been known in the prior art for a long time. In many industries, for
example in the chipboard industry, in the production of pellets and briquettes or the
production of biomass, 1t 15 necessary to crush or commiinute bulk goods, in

10 particular timber. The material to be comminuted can consist, for example, of wood
scrap, planing or milling chips or sawdust, coarse material from a triager or from
green waste, Facilities known as hammer mills or hammer crushers are usually used
for this purpose. These normally have g drum-shaped housing, in which a rotor i
arranged, over the outer surface of which tools for comminuting the bulk material

15  arcdistributed. These tools can be crushing tools, such as hammers, or cutting tools,
such as blades. Tn the operation of the device the rotor is set in rotation, 5o that the
tools come into contact with the bulk material to be comminuted. The bulk material

is theun crushed by means of the tools,

20 {8602} The comminuted bulk material usually leaves the ares of action of the rotor
through the comminution screen, which can also be a perforated plate or similar,
for example. The bulk material then moves through a discharge shaft in order then

to be transported.

25 [0803] The area of action of the rotor iz defined as the arca of space in which the
comminuting tools move. The area of action 1s generally cylindrical and has a
radius which corresponds to the sum of the rotor radius and the tool length, In this
area the tools perform their action and can comminute the bulk material to be
crushed.

30
[0804] In the present case, a comminution screen is understood to mean any device
by means of which it is possible to keep constituents of the crushed bulk material,

whose size exceeds a maximum size, inside the housing, while constituents of the
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crushed bulk material, whose size is less than the maximum sizg, sxit the device,

{8651 Hoth the comminution tools and the comminution s¢reens are subiect 4o
constant wear, They must therefore be repularly replaced or serviced. In addition,
5 i is posstble that the comminution screen used will need (o be replaced by another,
becavse, for sxample, the commnuted bulk material is to have g different size

distribution:

[B885] From the prior art, it is known to provide one or maore doors or similar
i openings on one $ide of a hammer mitll, through which openings access 18 provided
to the sutsr surflee of the rotor and the comminution touls mounied on the rotor
Mamtenanee and repair works can be carvied out through this apening. However,
after opening the doors the comminution sereen must also be remwved to gain
acoess to the rotor and the tools located therson. This ts usually expensive and time-
15 consuming. because the comminution screen is often joined to the housing of the

hammer mill with a plurality of bolts.

{6087} The object of the invention is therstors {0 improve 8 device for comminuting
b3

bulk material in sccordance with the preamble of Claimt | so that a mainienance

28 and repair operation or replacement of the comuminution sereens can be performed

easily, quickly and safely for the parties involved,

[8008] DE 19713264 €] describes a hanmmer mill with two counter-rotating rotors

gnd laterally extraciable, mulii-part crushing tracks. One part of the grinding track

52
L

is designed to be pivotable and can be moved into 3 working position by sliding it
into the housing. Document CA 2429244 describes a comminuting device having a
housing part, which can bhe linearly displaced together with a parl of the

comminution screen, so that the rotor i agcessible.

30 (6889 DE 472243 describes an tmpact or hammer mill, the goinding track of which
can be extracted from the housing through a door. In ovder to avoid contact of the
grinding track with the rotor, a part of the grinding track can be lowered by

activating a screw jack.
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{00618} The tovention achieves the ohicet addressed by means of a device according
to Claim 1. By means of this design, the rotor can be exposed with a single
operation and thus access can be achigved both to the rotor gnd the tools. In

¥ 3

addition, the conuninution screen 18 also accessible, so that cleaming, ruaintenance,

L

repait or replacement work can be casily carnied out. In this case, the compinution
sereen can remaitt in the assembled sfate, thereby signilicantly reducing the time
and etfort vequired. Of course, 1t is sudficient if a part of the rotor, for example, a
part of its cuter surface, is made accessible. The rotor is rotatably mounted, so that
Iy the entive oufer surface 18 accessible by turning the totor. Accessible here means

that the nocessary cleaning or maintenance work or repaurs are passible,

{8811} The displacement of the first housing part relative (o the sccond housing
part can be effected, for example, via a set of hydraulivs or a spindle drive. Of
15 course, other drive types are also possible. According to the imvention the
comminution screen has 3 piveting portion mounted such that it can pivot about a

pivot axis, which can be pivoted into g holding position by the Brat housing part

andd the displacement portion of the comminution screen being brought into the
mainienance position, wherein the pivoting portion forms a working platform that

20 can be entorcd when in the holding position.

{B12] As mentioned above, in devices of this kind the housing and the rotor sre
usually drom-shaped or eyvlindrizal. This evlinder wsually has an extension running
in the axial direction, which 1s too large to allow, for example, mainienance and
25 repair work to be performed over the entire outer surface of the cvlinder of the
respective rotor or the conuninution sereen simply by reaching tnside. 1tis therefore
absolutely necessary for a person who is 1o perform the work to climb into the
device. However, these devices typically do not have g separate working platform
provided, since in the operation of the device the distance between the tools Iocated
30 on the rotor asd the comminution screen wust be kept as small 85 possible. For s
separate working platform that enables comfortable working duning maintenance

or cleaning works, there (s insufficient assembly space.
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[8013] As a result of the design described here however, 4 part of the coruminution
screen, namely the pivoting portion, forms a working platform and thus cnables a

particularly comfortable and safe working, including in the interior of the device.

3 [0014] Advantageously, the displacement portion and the piveting portion of the
comminution screen are connected to cach other in a releasable manner by at least
one locking belt. Particularly advantagsously, this connection is achieved by twe
locking bolts. In this way, in g particularly simple way, a pivotable connection is
obtained between the displacement portion and the pivoting portion of the

10 comminution screen, and a simple facility to release this connection is also ensured,
If, for example, a comminution screen being used needs to be replaced by another
comminution screen which has a different mesh size, for example, then the pivoting
portion of the respective comminution screen can be removed simply by loosening
the locking bolts and replacing it with the pivoting portion of the other

15 comminution screen. According to the invention, the device has a discharge shaft
for the comminuted bulk material, wherein the pivoling portion of the comminution
sereen reaches at least partly over the discharge shaft when in the holding position.
Conventionally, the bulk material to be comrmnuted is fed into the device from the
top. The comminuted bulk material usually exits the device downwards under the

20 action of gravity. It is at this point, therefore, that the discharge shaft is arranged,
through which the comminuted bulk material falls and is then transported away, for
example using a chain conveyor, a conveyor belt, a double conveyor screw or other
conveyor devices. Therefore, a connection shaft, the so-~called discharge shaft, is

instalied at the output of the device, which can be a hammer mill, for example,

[3015] When the machine housing is opened, thus in the state in which the first
housing part is in the maintenance position and therefore at least a portion of the
rotor is gccessible, there 15 o danger that people working in the interior of the device
could fall through the discharge shaft and thus incur injuries. In the present case,
30 however, the pivoting portion is pivoted into the holding position when the first
housing part is moved out of the working position into the mainienance position,
The pivoting portion forms not only the working platform that can be entered, but

also advantageously covers at least a portion of this discharge shaft and thus also
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increases the level of working safety. Advantageously, the pivoting portion of the
comnunution soreen forms approximately one third of the entire conunivution
scraen. it is therefore advantageously poasibde to reach across the entive discharge

shatt,

{80161 It has been shown to be advantageous if a screen carvier s arranged on the
first housing part and a maling screen carnier 18 arranged on the second housing
part, in stich a way that the commimstion screen can be clamped in between the
sereen carrier and the mating screen carrier by the first housing part being brought
10 out of the maintenance position into the working position. By moving the first
houstug part and the segond housing part relative to gach other and towards cach
other, it 18 therefore ensured that the comminution screen is clamped in between
the screen carvier and the mating screen carrier, which are arranged on the different
parts of the housing. There is therefore no need for a complicated and time-
13 consuming fixing of the comminution screen to the respective screen carrigr, for
exaraple, using a plurality of scrows or similar connection eloments. In this way the
replacemeant of pue comminution sereen by another communution scrgen can be

perfornied quickly and egasily,

28 [BB17] Since in this way the number of clementa that can be gasily loxt, for example
screws or bolts, is greatly reduced, the nisk of inadeqguately fixed comminntion
screens iy also reduced. In this design, there i3 no lunger a possibility of
nadequately sceuring the comminution sgreen to the respective screen carrier, for

example with an insetfficient number of screws. As soou as the first housing part

s

angd the second housing are moved towards sach other and the first housing part is
i1 the waorking position, 1t is gnsured at the same time that the comminution screen
18 properly secured at the desired designated position. This also greatly increases

the working safety and greatly reduces the risk of an accident.

30 6618} In an advantageous design the pivoting portion of the comminution screen,
which i in partieolar releasably attached, 19 desipned in the form of & grinding
track, for example, a comminuting grinding track or g grater track. Due to the

simple release of the pivoting portion of the displacement portion of the
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comminution screeu, this resulis in a particularly simple interchangeability, so that
the respective requirements on the bulk material to be comminuted can be satisficd

quickly and easily.

5 [8019] Advantageously, the pivoting portion of the comminution screen can be
pivoted out of the holding position into a screening position by the first housing
part being brought out of the maintenance position into the working position. After
the pivoting portion forms the working platform that can be entered in the holding
position, it is therefore not necessary to move the pivoting portion, far example by

10 hand or by operating an actuator, into the screening position in which the pivoting
portion of the comminution screen acts as a comminution screen portion. [nstead,
this 15 already achicved by the fact that the first housing part 1s moved from the
maintenance position into the working position, [t is therefore impossible, for
example, after maintenance or repair work, to forget to move the pivoting portion

15 from the holding position into the screening positiog before the first housing part
is moved from the maintenance position into the working position. No such separate

working step is necessary.

{80261 Advantageously, a projection is arranged on the pivoting pottion, which
20 slides along on a guide arranged on the second housing part, and thus ensures the
pivoting of the pivoting portion when the first housing part is displaced relative to
the second housing part. For example, the projection can also be designed as a roller
or wheel, which rolls along the guide. In this way, both when moving apart the two
housing parts from the working position into the maintenance position and on the
25 reverse route, it is ensured that a soft and fluent movement of the pivoting portion
is ohtained and any wedging, falling down or tilting of the piveting portion can be
almost certainly prevented. If the pivoting portion of a comminuting screen is
replaced by the pivoting portion of another comminution screen, it is ouly necessary
to mount the projection on the designated guide. No further adjustment or alignment

30 of the components relative to cach other is necessary.

[0021] Preferably, the comminution screen has a partially cylindrical shape with a

screen radius, and the screen carrier and the mating screen carrier are designed to
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accommodate different comminution screens which have screen radii that differ
from oune another. To this end, for example the screen covers can be screwed into
the machine housing, wherein by using, for example, different spacing livers n the
device, different screen radii can be implemented and the corresponding screen
covers can be changed very gquickly, This is neccessary, for example, to adjust the
distances of the screen from the impact and/or cutting tool, which 15 arranged on
the respective rotor, to the comminution screen if, for example, a different tool is
arranged on the rotor, for example a shorter or longer one. For this purpose,
adjustable lower screen holders, which for example are part of the sereen carrier
and the mating screen cartier, can be adjusted to a new scale. Afterwards, another
comminution screen with, for example, a larger or smaller screen radius can be
inserted and used. Therefore, the spacing of the screen from the impact and/or
cutting touol can be fitted to the comminution screen and adjusted individually. The
clamping of the comminution screen in place is again effected by the fact that after
the insertion of the comminution screen into the screen carrier, the two machine
bodies are moved closer to sach other by means of a hydraulic or mechanical
syster, so that the first housing part is moved from the maintenance position into
the working position. By this measure alone, the comminution scrgén is clamped

between the screcn carrer and the mating screen carrier and fixed to the machine.

{0022} Preferably, the screen carrier and the mating screen carrier are therefore

designed such that they can be adapted to different screen radii.

{8023} Preferably, the comminution screen is fixed to the screen carrier using at
least one guick-release bolt. This provides an even more secure fastening of the
comminution screen to the screen carrier, so that in particular when moving the two
housing parts together, thus while the first housing part is being moved from the
maintenance pesition into the working positien, any slippage of the comminution

screen on the screen carrier is reliably prevented.

{6624] In the following an exemplary embodiment of the present invention is

explained in more detail based on a drawing. Shown are:
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Figure {1 a device according to a first exemplary embodiment in the working
position in a side clevation,
Figure 2 a detailed view of different components of a device in accordance with
an exemplary embodiment of the present invention,
5  Figure 3. a device in gccordance with an exemplary embodiment of the present
invention in the working position and

Figure 4: the device of Figure 3 in the maintenance position.

[8023] The top part of Figure 1 shows a side view of a device 2 according to a first
10 embodiment of the present invention. The device 2 has a first housing part 4 and a
second housing part B, which are shown enlarged in the lower area. Between the

two housing parts 4, 8, a rotor 6 is positioned.

(06626] In the lower left arca of the figure the first housing part 4 is shown enlarged,
A sgreen carrier 10 can be seen, on which a displacement portion 12 of a
comminution screen is shown adjgcent to it on the right, The sliding portion 12 has

a partial cylindrical contour and in particular internally, has a screen radius.

{88271 On the region of the first housing part 4 opposite the screen carrier 10, a
20 door 24 is shown, which is arranged on the first housing part 4 via hinges 22 and
can be opened via a handle 26. In this way access is possible, for example, to a rear

side of the sliding portion 12 of the comminution screen.

[0028] Figure 1 also shows a pivoting portion 14, which is fixed to the sliding
25  portion 12 via locking bolts 16. For this purpose, the locking bolis 16 are guided
through holders 18 on the pivoting portion 14 and through holders 20 on the
displacement portion 12, and thus connect the two components 12 and 14 to sach
other. The sliding portion 12 and the pivoting portion 14 together form the
comminution seregn. The pivoting portion 14 is shown in two diffsrent positions.

30 In slightly thicker Hnes the pivoting portion 14 is shown in the holding position, in

which ong surface 34 is accessible on foot and serves as a working platform. In
slightly thinner lines and pivoted about the holders 18, the pivoting portion 14 is

shown in the screening position.
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[0829] In the lower right-hand area of the pivoting portion 14 a projection 36 is
shiown, which in the mounted condition slides smoothly along a guide 38 when the
firat housing part 4, and hence also the comminution screen fixed thereto, are

5 moved from the working position into the maintenance position or vice versa. Due
to the sliding of the projection 36 on the guide 38, the pivoting portion 14 is pivoted
about the pivot axis, which is formed by the holders 18, 20 and the locking bolts
16, When the first housing part 4 is in the working position, the prejection 36
latches info a designated undercut 40,

10

[00838] Figure 2 shows an enlarged illustration of some of the components already

named.

[8031] In the lower right-hand area again, the first housing part 4 is shown with the
15 screen carrier 10, the displacement portion 12 and the pivoting portion 14, It is
gvident that although the pivoting portion 14 also has 4 screen radius, in the position
shown it does not vontinue the radius of the displacement portion 12, however, The

pivoting portion 14 is therefore located in the holding position,

20 [6632] To the left of this a frontal view of the comminution screen is shown,
wherein the individual holes 28 of the screen are shown, The comminution screen,
and in particular the displacement portion 12 of the communution screen shown in
the bottom left of Figure 2, is fixed to the screen carrier 10 using quick-release
bolts 30. This is shown enlarged in the top left of Figure 2. The quick-release bolts

25 30, which in the top left are shown ance in the disconnected condition and once in
the connected condition, are clearly visible. The quick-release bolt 30 connects the
displacement portion 12 of the comminution screen to the screen carrier 10, To
prevent the bolt fram being pulled out, a safety clip 32 is provided. Also shown in

the top right part of Figure 2 18 a quick-release bolt 30

18033} Figure 3 shows the device 2 in the closed state. In the right-hiand part of the

device 2 a drive device 42 is located, by means of which the rotor 6 is set into

rotation. It is apparent that the first housing part 4 and the second housing part &
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are divectly adjacent to cach other, so that the first housing part 4 s in the working
position. The two shaded clements shown are the displacement portion 12 and the
pivoeling portion 14, which together form the comminution scrsen. Ou the right-
hand part of the pivoting portion 14 the projection 36 can be seen, which has

sngaged in the undercut 46,

{80341 Undoreath the rotor 6 a hydraulic piston 44 is shown, which in the state
shown in Figure 3 has its minimum length. Via a2 rail system 486 the first housing
part 4 can be displaced relative to the sccond housing part 8, as soon as the
hydranlic piston 44 moves the two components 4, 8 apart. In particular, the
displacement purtion 12 is clamped between the screen carvier 18 and the mating

screen carrier 48, shown for example in Figure L

[80835] Figure 4 shows the device 2 from Figure 3 in the opened state. It is evident
that the firat housing part 4 has been moved along the rail system 46 relative to the
second housing part 8§ and the rotor & The pivoting portion 14 of the comminution
screen i3 now iu the holding pogsition and can be used as g work platform. The
projection 36 has alid along the puide 38 and ensured that the pivoting portion 14

pivels relative to the displscement portion 12,
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List of reference numerals

{0036]
2= device
5 4-  first housing part
6 -~ rotor
8 - second housing part
10~ screen carrier

12 - displacement portion
160 14 - pivoting portion
16 - lecking bolt

18 - holder
20~ holder
22 -  hinge

15 24~ door
26 -  handle
28 -~ holes
30~ quick-release bolts
32 - safety elip
20 34- surface
36 - projection
3§~ guide
40 - undercut
42 - drive device
25 44 -  hydraulic piston
46 - rail system

48 - mating screen carrier
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1. Indretning (2) til findeling af stykgods, der udviser

- et hus med mindst en fgrste husdel (4) og en anden husdel (8),

- enrotor (6), hvorpa er anbragt vaerktgjer til findeling af stykgodset, og

- en findelingssigte, gennem hvilken det findelte stykgods kan komme ud af et
virkningsomrade i rotoren (6),

- idet i det mindste den fgrste husdel (4) 1 feellesskab med i det mindste en
forskydningsdel (12) af findelingssigten kan bringes fra en arbejdsposition til en
vedligeholdelsesposition og omvendt ved en line@r forskydning, hvor mindst en
del af rotoren (6) og findelingssigtens forskydningsdel (12) er tilgengelig i
vedligeholdelsespositionen,

- findelingssigten udviser en drejedel (14), der er lejret drejeligt om en drejeakse,
og som kan drejes til en holdeposition, idet den fgrste husdel (4) og
findelingssigtens forskydningsdel (12) bringes til vedligeholdelsespositionen,
kendetegnet ved, at drejedelen (14) 1 holdepositionen danner en arbejdsplatform
til at ga pa,

- indretningen (2) udviser en bortledningsskakt til findelt stykgods, og

- findelingssigtens drejedel (14) 1 det mindste delvis spander over bort-

ledningsskakten 1 holdepositionen.

2. Indretning (2) ifglge krav 1, kendetegnet ved, at findelingssigtens forskydningsdel
(12) og drejedel (14) er forbundet 1gsbart med hinanden ved hjelp af mindst en lasepal
(16).

3. Indretning (2) ifglge et af de foregaende krav, kendetegnet ved, at der pa den fgrste
husdel (4) er anbragt en sigtebeerer (10) og pa den anden husdel (8) en kontrasigtebeerer
(48) pa en sadan made, at findelingssigten kan klemmes ind mellem sigtebareren (10) og
kontrasigtebzreren (48), idet den fgrste husdel (4) bringes fra vedligeholdelsespositionen

til arbejdspositionen.
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4,  Indretning (2) ifglge et af kravene 2 til 3, kendetegnet ved, at findelingssigtens
drejedel (14) kan drejes fra holdepositionen til en sigteposition, idet den fgrste husdel (4)

bringes fra vedligeholdelsespositionen til arbejdspositionen.

5. Indretning (2) ifglge krav 4, kendetegnet ved, at der pa drejedelen (14) er anbragt
et fremspring (36), der glider langs en pa den anden husdel (8) anbragt styring (38) og
saledes sgrger for en drejning af drejedelen (14), nar den fgrste husdel (4) forskydes i
forhold til den anden husdel (8).

6.  Indretning (2) ifglge et af de foregaende krav, kendetegnet ved, at findelingssigten
har en delcylinderformet facon med en sigteradius, og sigtebareren (10) og
kontrasigtebereren (48) er udformet til at optage forskellige findelingssigter, der har

indbyrdes forskellige sigteradiusser.

7.  Indretning (2) ifplge krav 6, kendetegnet ved, at sigtebareren (10) og kontra-

sigtebaereren (48) er udformet, sa at de kan tilpasses til forskellige sigteradiusser.

8.  Indretning (2) ifglge et af kravene 3 til 7, kendetegnet ved, at findelingssigten er
fastgjort pa sigtebaereren (10) ved hjzlp af mindst en hurtigspaendbolt (30).

9. Anvendelse af en findelingssigte i en indretning ifglge et af kravene 5 til 8, bestaende
af en drejedel (14), der via lasepaler (16) er fastgjort pa en forskydningsdel (12), hvor
drejedelen (14) kan drejes fra en holdeposition, hvor der kan gés pa en overflade (34), som
tjener som arbejdsplatform, til en sigteposition, og hvor der pa drejedelen (14) er anbragt

et fremspring (36).
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