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other breakable, tearable or workable waste.

Characte stica of the Known ic AY

Slowly running crushing devices or crushing plants with 2
parallel tool shafts that have disk-like tool carriers with
mounted or installed crushing tools, were disclosed in the

prior art.

The crughing devices or crushing plants used in this way are
disadvantageous because they primarily crush or tear the
material to be comminuted in only one operating direction of
rotation of the crushing shafts and thus only in one working
range and, especially during the crushing of refuse, ares only
cleared dependent on adherent materials during the reversing
movement. A mode of operation of this type results therein
that a relatively large quantity of material is compressed
between the shafts which, 1in turn, negatively affects the
take-in behaviour of the c¢rushing tools, reduces the
throughput capacity and negatively affects the power input per
Mg of crushed material.
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o) he_lnventlor

The objdct of the invention is a crushing unit of the
aforemenfiioned type that reducese and eliminates the
disadvanfages of the prior art, has a simple structure and has
low techfiological demande and space regquirement, whereby the
routine senditures during practical use are low. The novel
crushinglunit should have 3 crushing areas and crush in both
directiolls of rotation of the tool shafts during crushing or
tearing $r reduce the volume during working of non-breakable
or non-tbarable materials. The novel crushing unit should
thereby Pe in the form of a reciprocal unit and it should be
possiblefto use it in various crushings.

Jas TR ON Of e NaTtureg « he T sntior

The objeft of the invention is to provide a crushing unit that
can optibnally carry out two different methods of operation
correspohding to the properties of the material to be crushed.

Accordiny to the invention, this object is solved thereby that
a compldte arrangement consists of a housing and a crushing
area and that the housing contains a left bearing plate, a
right bpbaring plate, a left reinforcing, supporting and
holdbacHd plate with clearing and crushing prongs and a right
reinfording, supporting and holdback plate with clearing and
crushing prongs and that the housing has a bearing area and a
coupling area and that the bearing area has a support and a
right bearing and that the coupling area has a left outer
coupling half and a right outer coupling half that are both
attached to the crushing shafts and that the crushing unit
consists of a left crushing shaft and a right crushing shaft,

R . i e L R s EEE T E L P T e vepauperipn
PRI R A ST Ll s 7 4 = art s s

4T VRN O i C o 4 BT 4R P AT OV S A e At "
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the left and right clearing and crushing prongs, whereby the
left crushing shaft is accommodated by the left fixed bearing
and has a left outer coupling half that is accommodated by a
left coupling pin and that the right crushing shaft is
accommodated by the right fixed bearing and has a right outer

coupling half that is accommodated by a right coupling pin and
that tool carriers (13) sit on the crushing shafts and have

tool heads that in turn have clearing devices 1in clearing
seats (16), front wear inserts in front insert seats and rear

waear inserts (19) in rear insert seats.

Example of an Embodiment
g t"

The invention shall be described in greater detail with
reference to the following drawings that, in detail, show:

Fig. 1: a basic representation of a complete arrangement of
a novel crushing unit according to the invention,
in a front view along the section A - A in Figure

2,

Fig. 2: a basic representation of a complete arrangement of
a novel crushing unit according to the invention,

in a top view along the section B - B in Fiqure 1,

Fig. 3: a basic representation of a novel tool carrier
according to the invention, in a side view,

Fig. 4: a basic representation of a novel tool carrier
according to the invention, in a front view of

Figure 3,
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Fig.

52

Fig. 6

Fig.

75
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a basic representation of a tool carrier according
to the invention as an unfinished part, in a front

view,

a basic representation of a complete arrangement of
a tool carrier according to the invention, as a

detail X of Figure 1,

a basic representation of a complete arrangement of
a novel crushing unit according to the invention,
in a top view along the section B - B in Figure 1,

with clearing spacings (46).
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Ccrushing unit, characterized therein that a complete
arrangement (1) consists of a housing (2) and a crushing
area (33) and that the housing (2) comprises a left
bearing plate (9), a right bearing plate (10), a left
reinforcing, bearing and holdback plate (11) with
clearing and crushing prongs (27) and a right
reinforcing, bearing and holdback plate (12) with
clearing and crushing prongs (27) and that the housing
(2) has a bearing area (34) and a coupling area (35) and
that the bearing area (34) has a bearing (5) and a right
bearing (6) and that the coupling area (35) has a left
outer coupling half (7) and a right outer coupling half
(8) that are both attached to the crushing shafts (3 and
4) and that the crushing unit (33) congists of a left
crushing shaft (3) and a right crushing shaft (4), the
left and right clearing and crushing prongs (27), whereby
the left crushing shaft (3) is accommodated by a left
fixed bearing (5) and has a left outer coupling half (7)
that is accommodated by a left coupling pin (42) and that
the right crushing shaft (4) is accommodated by the right
fixed bearing (6) and has a right outer coupling half (8)
that is accommodated by a right coupling pin and that
tool carriers (13) sit on the crushing shafts (3 and 4)
that have tool heads (14) that in turn have clearing
devices (15) in clearing seats (16), front wear inserts
(17) in front wear insert seats (18) and rear wear
inserts (19) in rear wear insert seats (20).

crushing unit according to claim 1, characterized therein
that the left crushing shaft (3) is equipped with 3, 4,

Awnn PP —
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5, 6, 7, 8, 9 or 10 tool carriers (13) and the right
crushing shaft (4) with 3, 4, 5, 6, 7, 8, 9 or 10 tool
carriers (13).

crushing unit according to claim 1, characterized therein

that the tool carrier (13) has 2, 3, 4, 5, 6, 7 or 8 tool
heads (14) and that the number of tool heads (14) also

determine the grain size of the output.

crushing unit according to claim 1 or 2, characterized
therein that a clearing and crushing prong (27) 1s
arranged between each of the tool carriers (13) in the

left crushing area (38).

crushing unit according to c¢laim 1 or 2, characterized

therein that a clearing and crushing prong (27) 1s
arranged between each of the tool carriers (13) in the

right crushing area (39).

crushing unit according to claim 1 or 2, characterized
therein that an intermediate crushing area (37), formed
by the left crushing shaft (3) and the right crushing
shaft (4), is located in the crushing area (33), whereby
the left crushing sharft (3) crushes in the operating
direction of rotation (28) and the right crushing shaft
(4) crushes in the opposite direction of rotation (29)
and that both shafts move synchronously in opposite

direction.

crushing unit according to claim 1, characterized therein
that an intermediate crushing area (37), formed by the
left crushing shaft (3) and the right crushing shaft (4),
ig located in the crushing area (33), whereby the left
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crushing shaft (3) crushes in the operating direction of
rotation (28) and the right crughing shaft (4) crushes in
the opposite direction of rotation (29), that a clearing
spacing (46) is formed between the clearing devices (15)
of the left crushing shaft (3) and the clearing devices
(15) of the right crushing shaft (4) and that both shafts
move synchronously in opposite direction.

Crushing unit according to claim 1, characterized therein

that a left crushing area (38) is formed in the crushing
area (33) and that the left crushing area (38) comprises

the left crushing shaft (3) with tool carriers (13) and
clearing devices and crushers (not shown 1n greater
detail), with the left bearing plate (9), the left
reinforcing, bearing and holdback plate (11) as well as
the left clearing and crushing prongs (27), whereby the
clearing and crushing prongs (27) are intended for use
between the tool carriers (13).

Crushing unit according to claim 1, characterized therein
that a right crushing area (39) is formed in the crushing
area (33) and that the right crushing area (39) comprises
the right crushing shaft (4) with tool carriers (13) and
clearing devices and crushers (not shown in greater
detaill), with the right bearing plate (10), the right
reinforcing, bearing and holdback plate (12) as well as
the right clearing and crushing prongs (27), whereby the
clearing and crushing prongs (27) are intended for use
between the tool carriers (13).

crushing unit according to claims 1 to 8, characterized
therein that the width of the clearing and crushing
prongs (27) is variable and that, with a low number of

FOMAE AR e b4 NaAl
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tool carriers (13) per crushing shaft (3 and 4), with an
operating direction of rotation of the shafts in opposite
directions (28) in the left and right crushing area (38
and 39), a different grain size of the output is obtained
than in the intermediate crushing area (37), that is that
the grain size and throughput capacity are already
determined by the selection of the operational direction
of rotation of the crushing shafts (3 and 4) without
changing the crushing shafts (3 and 4) and the clearing
devices and crushers (not shown in greater detail).

Crushing unit according to claim 1, characterized therein
that the clearing angle (36) is less or greater than 0°

(<> 09).

crushing unit according to claim 1, characterized therein
that clearing devices (15) consist of an impact-resistant

material.

crushing unit according to claim 1, characterized therein
that the clearing device (15) 1is fastened to the tool
carrier (13) by welding, screwing or pinning.

Crushing unit according to c¢laim 1 to 4, characterized
therein that the front wear insert (17) and the rear wear
insert (19) consist of an impact-resistant material.

Crushing unit according to claim 1 to 6, characterized
therein that the difference bhetween the inside active
diameter (40) and an outside active diameter (41) is
greater than 1 millimeter and results in a good tearing

behaviour due to the varying peripheral speed of the tool
heads (14).
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crushing unit according to claim 1 to 16, characterized
therein that the tool carrier (13) has a high tool head
(21) and one or more low tool heads (22).

crushing unit according to claim 1 to 16, characterized
therein that the tool carrier (13) can have one or more
high tool heads (21) and one or more low tool heads (22)

in any order desired.

crushing unit according to claim 1, characterized therein
that the rotational speed of the left crushing shaft (3)
and the right crushing shaft (4) 1s between 0 and 60
revolutions/minute, in particular, that it has a size of
0 to 30 revolutions/minute and that a continuous flow of
material is ensured in all speed ranges.

crushing unit according to claim 1, characterized therein
that the throughput of the crushing unit can be regulated
according to the desired throughput guantity by means of

the variable speed.

Ccrushing unit according to claim 1 to 10, characterized
therein that the crushing burr is also determined by the

speed saelection.

crushing unit according to claim 1 to 10, characterized
therein that the clearing devices (15) fastened in the
high tool heads (21) do not exceed the outer sphere of
action (31) and that the clearing devices (15) fastened
in the low tool heads (22) do not exceed the inner sphere

of action (30).
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crushing unit according to claim 1 to 10, characterized

therein that the clearing devices (15) do not have any
knife-shaped or wedge~shaped formations.
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