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(57) Abréegée/Abstract:

The invention relates to a device for continuous filtration of impurities from a free-flowing mass, Iin particular a plastic melt, having a
filter insert (3) In the form of a hollow rotating body rotatably mounted about its axis of rotation (A) with respect to a housing (1, 2)
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(57) Abrege(suite)/Abstract(continued):

and through which the free-flowing mass flows, which rotating body Is arranged In a flow channel of the housing (1, 2) between a
feed channel (/) for the mass to be filtered and an outlet channel (8) for the filtered mass and having a discharge device comprising
a transport screw (9) interacting with the filter insert (3), which discharge device Is for impurities retained by the filter (5). In order to
provide advantageous construction conditions, it is proposed that the filter insert (3) comprises a disk-shaped filter (5) coaxial to the
axis of rotation (A) and arranged at the end side of the rotating body.
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(57) Abstract: The invention relates to a device for continuous filtration of impurities from a free-flowing mass, in particular a
plastic melt, having a filter insert (3) in the form of a hollow rotating body rotatably mounted about its axis of rotation (A) with
respect to a housing (1, 2) and through which the free-flowing mass flows, which rotating body is arranged in a flow channel of
the housing (1, 2) between a feed channel (7) for the mass to be filtered and an outlet channel (8) for the filtered mass and having
a discharge device comprising a transport screw (9) interacting with the filter insert (3), which discharge device is for impurities
retained by the filter (5). In order to provide advantageous construction conditions, it is proposed that the filter insert (3) comprises
a disk-shaped filter (5) coaxial to the axis of rotation (A) and arranged at the end side of the rotating body.

[ Fortsetzung auf der niichsten Seite]
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(57) Zusammenfassung: Die Erfindung betrifft eine Vorrichtung zum kontinuierlichen Filtern von Verunreinigungen aus einer stré-
mungsfdhigen Masse, insbesondere einer Kunststoffschmelze, mit einem Filtereinsatz (3) in Form eines um seine Rotationsachse (A)
drehbar gegeniiber einem Gehduse (1, 2) gelagerten und von der stromungsfdhigen Masse durchstromten hohlen Rotationskorpers,
der in einem Stromungskanal des Gehduses (1, 2) zwischen einem Zufiihrkanal (7) fiir die zu filtrierende Masse und einem Abfiihr-
kanal (8) fiir die filtrierte Masse angeordnet ist und mit einer eine mit dem Filtereinsatz (3) zusammenwirkende Forderschnecke (9)
umfassenden Austragsvorrichtung fiir vom Filter (5) zuriickgehaltene Verunreinigungen. Um vorteilhafte Konstruktionsverhaltnisse
zu schaffen, wird vorgeschlagen, dal} der Filtereinsatz (3) ein stirnseitig des Rotationskdrpers angeordnetes scheibenférmiges, zur

Rotationsachse (A) koaxiales Filter (5) umfal3t.
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An apparatus for the continuous filtering of

impurities from a flowable compound

1. Field of the Invention

The invention relates to an apparatus for the continuous filtering of impurities
from a flowable compound, especially a plastic melt, comprising a filter insert in
the form of a hollow rotary body which is held to rotate about its rotational axis
relative to a housing and is flowed through by the flowable compound and

which Is arranged in a flow conduit of the housing between a feed conduit for

the compound to be filtered and a discharge conduit for the filtered compound,
and a discharge apparatus for impurities held back by the filter, which appara-

tus comprises a feed screw cooperating with the filter insert.

2. Description of the Prior Art

Such apparatuses are used to remove impurities in an economical way from
plastic materials, especially plastic materials to be recycled, prior to their further
processing. This mixture to be prepared comprises impurities to be filtered out
such as adhesive tapes, labels, aluminum lids and the like, with a separation of
such residues by utilizing different specific densities, especially smaller impuri-
ties, only being possible with difficulty. An aggravating factor is that the degree
of contamination with impurities can be very high, which substantially increases
the cleaning effort and obviously places a considerable burden on the provided
filters. That is why the plastic material is first molten after coarse cleaning and
subsequently conveyed through the apparatus. For the filtering of strongly con-

taminated compounds, it is known to provide these initially mentioned appara-
tuses (WO 2004/002715 A). A filter body which rotates in a housing and is pro-
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vided on the jacket side with perforations is used as a filter insert, which filter
body retains the impurities depending on the size of the bore holes, which im-
purities are scraped off from the inflow side of the filter insert by means of a
scraper forming the discharge apparatus and are removed by means of the
feed screw-from the housing. The bore holes of such filters are produced for
example by means of electron rays or by means of laser and are usually
clamped onto the cylindrical support body or fixed thereto. The disadvanta-
geous aspect in this known construction is that it is difficult after a filtering proc-
ess to remove the filter insert from the housing with the usual tools, as is regu-
larly required for the pUrpose of a repair or a replacement. Such an exchange is
mostly only possible with much effort, with the filter insert usually being de-
stroyed. A further disadvantage is that for servicing such apparatuses one must
accept relatively long standstill periods and that such filters are comparatively

expensive.

A further apparatUs for cleaning a melt is disclosed by DE 42 40 461 C1, ac-
cording to which the filters are exchangeably held in a disk which exchangeably
receives the filter elements in recesses arranged on a circular orbit. .The indi-
vidual filters are thus arranged in the manner of a drum magazine, thus offering

the possibility of continually introducing new filters into the flow duct which is
flowed through by the melt, such that the disk is further rotated by an angular

offset between two filter inserts. Continuous cleaning of the filter inserts is not
provided for.

SUMMARY OF THE INVENTION

A embodiment of the invention is based on the object of providing an apparatus
of the kind mentioned above which avoids the mentioned disadvantages and

which allows rapid and easy exchange of filters in combination with the simplest
possible construction, thus enabling a high degree of cleaning of the compound.
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In some embodiments, this object may be achieved by the invention in such a way

that the filter insert comprises a disk-like filter which is arranged on the face side of

the rotary body and is coaxial to the rotational axis.

Some embodiments disclosed herein relate to an apparatus for the continuous
filtering of impurities from a plastic melt, comprising a filter insert in the form of a
hollow rotary body held to rotate about a rotational axis of the filter insert relative to a
housing, wherein the plastic melt flows through the filter insert, the filter insert is
arranged in a flow conduit of the housing between a feed conduit for the plastic melt
to be filtered and a discharge conduit for the filtered plastic melt, and a discharge
apparatus for impurities held back by the filter insert, said discharge apparatus
comprising a feed screw cooperating with the filter insert, wherein the filter insert

comprises a disk-like filter arranged on a face side of the hollow rotary body and

coaxial to the rotational axis, wherein the feed screw comprises a first scraper set
against the disk-like filter, wherein the discharge apparatus further comprises at least
one second scraper arranged behind the feed screw in a direction of rotation of the
filter insert and pressed against the disk-like filter, and wherein the feed condutt
opens into a ring conduit, the ring conduit guiding the filtrate to the disk-like filter and
tapering towards the disk-like filter in the direction of rotation of the filter insert.

The relevant advantage of some embodiments of the invention is that a filter insert
arranged in accordance with the invention can be mounted or dismounted easily In
the housing and that such disk-like filters can be produced especially easily and cost-
effectively. These disk-like filters can be provided with an integral arrangement or In
several parts, are fastened to the filter support arranged as a rotary body and the
filter insert is then inserted into the housing. The filters are mounted by means of
screwed joints or suitable clamping apparatuses on the support body. It is principally
possible to have the filter insert rotate against the discharge apparatus in the
housing. It can optionally also be provided to arrange the discharge apparatus to
rotate about the rotational axis of the rotary body. Since the filters are always directly

exposed and accessible as a result of their design after opening the housing, the

invention always enables a rapid and smooth exchange of filters. There is no
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likelihood of any gluing of the filter insert in the housing after a curing of the plastic

melt which would have a strong influence on the removal of the filter insert from the

housing.

The simplest of constructional conditions are obtained when the filter insert is held In
a rotationally driven way In the housing with a disk plane arranged perpendicular to
the rotational axis of the rotary body. The discharge apparatus cooperates with the
filter in such a way that the filter surface is continuously moved past the discharge

apparatus as a result of the rotary drive, with impurities retained by the filter being

removed continuously from the apparatus by the discharge apparatus.

In order to increase the cleaning effect of the discharge apparatus, it can comprise at
least one scraper which is arranged behind the feed screw in the direction of rotation
of the filter insert and pressed against the filter, this being in addition to the at least

one feed screw which is arranged with its rotational axis
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preferably parallel to the disk plane. It is possible to provide both one scraper
and/or discharge screw as well as several thereof, which combine with each
other to form the discharge apparatus. The direction of rotation of the discharge
screw can either be in the same direction relative to the direction of rotation of
the filter insert or in the opposite direction thereof, depending on the operational

conditions.

When the feed conduit for the compound to be filtered opens into a ring conduit
which guides the filtrate to the filter and tapers towards the filter in the direction
of rotation of the filter insert, i.e. in the direction of rotation towards the feed
screw, It IS ensured that always the largest possible filtering surface area is
avallable for filtering and an increased filtering pressure on the filter and thus a
certain forced pressing of the compound through the filter is ensured by the ro-
tational movement of the filter insert against the ring conduit and as a result of

the frictional forces prevailing between filter, compound and ring conduit.

In order to enable performing a rapid change of filters, it is recommended to ar-
range the housing with at least two housing parts that are detachably con-
nected with each other, with one housing part receiving the filter insert and the
other housing part the discharge apparatus. The two housing parts can be
separated rapidly from each other by opening the locking elements, whereupon
all parts subject to wear and tear are directly exposed for servicing purposes.
The filters can then be exchanged or serviced, optionally without having to re-
move the filter insert. Moreover, the other housing part with the scraper and the
discharge screw can be serviced in a simple way because the individual com-
ponents are already accessible directly after the separation of the two housing

parts and need not be removed in a cumbersome way.

The screw arranged parallel to the filter disk receives the material scraped off
by the scraper and guides it out of the housing. The screw can be provided with
a large variety of profiles. Optionally, the screw itself is arranged as a scraper

and, In order to ensure sufficient scraping effect, is arranged with increased
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lead and optionally with multiple threads. A screw with a scraper edge with a

scraping angle of 90° for example is mentioned here by way of example.

If the smallest possible wear and tear of the screw is to be ensured, it should
rotate relative to the screen disk in a contactless manner. In this case, the
scraping Is ensured by the at least one scraper, for which a pressing device
can be provided which presses against the filter. Said pressing device com-
prises springs or hydraulic actuators for example. When providing a scraper it
needs to be noted however that the dead space between screw and scraper is

kept as small as possible. That is why it may be advantageous when the

scraper already forms a part of the screw housing.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is now explained in closer detail by reference to an embodiment

shown schematically in the drawings, wherein:

Fig. 1 shows a cross section of an apparatus in accordance with the invention,

and

Fig. 2 shows the apparatus of Fig. 1 in a sectional view along line lI-Il.

DESCRIPTION OF THE PREFERRED EMBODIMENT

An apparatus for the continuous filtering of impurities from a contaminated
flowable compound, especially a plastic melt, comprises a housing with two
housing halves 1, 2, in which a filter insert 3 is provided in the form of a hollow
rotary body which is held in a rotatable manner about its rotational axis A rela-
tive to the housing 1, 2 and is flowed through by the flowable manner. Filter in-
sert 3 comprises a filter shaft 4 and a ring disk 6 which is fixed at the end side

to the filter shaft 4 and receives a filter disk 5 mounted on a support 15. The fil-
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ter disk 5 which is arranged on the support 15 is screwed together with the
support 15 and ring disk 6, respectively, as also the ring disk 6 with the filter
shaft 4. The ring disk 6 and the filter shaft 4 are provided with a hollow ar-

rangement In order to enable the flow of filtered plastic material through the

sSalime.

Filter insert 3 is arranged in a flow conduit of the housing 1, 2 between a feed
conduit 7 for the compound to be filtered and a discharge conduit 8 for the fil-
tered compound. The filter insert 3 is held to be rotatably driven in the housing
1 with a disk plane arranged perpendicularly to the rotational axis A. The axial
bearing receiving the filter forces is not shown in the illustrated embodiment, as

IS the drive apparatus for the rotary drive of the filter insert 3.

For the continuous cleansing of the filter 5, a discharge apparatus comprising a
feed screw 9 cooperating with the filter insert is provided for the impurities V
which are retained by the filter 5. For this purpose, a scraper 10 is provided in
addition to the feed screw 9 arranged with its rotational axis parallel to the disk
plane, which scraper is arranged behind the feed screw 9 in the rotational di-
rection of the filter insert 3 and is applied against the filter, and which forms the
screw housing for the feed screw 9 together with the housing half 2 and the fil-
- ter disk 5. A pressing device 11 such as a spring assembly is provided for the

scraper 10, which pressing device presses the same against the filter 5.

The feed conduit 7 opens into a ring conduit 12 which feeds the filtrate to the fil-
ter 5 and which tapers in the rotational direction of the filter insert 3 towards the
filter 5 (similar to an Archimedean spiral). Of the two housing parts which are
detachably connected with each other, the one housing part 1 receives the filter
iInsert 3 and the other housing part 3 the discharge apparatus. This leads to the
advantage that directly after the opening of the locking elements between the
two housing parts 1, 2 and after the opening of the housing the filter 5 and the

discharge screw 9 and scraper 10 are exposed for maintenance purposes.
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The contaminated plastic compound to be filtered is introduced through conduit
7 Into the apparatus and transferred from there via the ring conduit 12, the disk-
ke filter 5 and the cavity of the filter insert 3 arranged as a rotary body fo dis-
charge conduit 8 and removed in a cleaned state from the apparatus. The filter-
Ing Is ensured by the disk-like filter 5 which preferably consists of sheet steel
and comprises holes bored by means of laser or electron rays. During the filter-
ing process, filter 5 rests on the ring disk 6 and, via filter shaft 4 on the bearing
(not shown in closer detail). Filter 5 could also be arranged on the opposite side
of the ring disk 6, i.e. in the vicinity of the filter shaft 4 or on both sides of the
rng disk 6. Filter insert 3 is made to rotate during the filtering process, the
compound is pressed through the filter 5 and impurities are scraped off from
the filter by means of scraper 10 and discharged from the housing by the dis-
charge screw 9. The direction of rotation of the discharge screw 9 can be the

same relative to the filter 5 or opposite of the same.
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CLAIMS:
1. An apparatus for the continuous filtering of impurities from a plastic

melt, comprising a filter insert in the form of a hollow rotary body held to rotate about
a rotational axis of the filter insert relative to a housing, wherein the plastic melt flows
through the filter insert, the filter insert is arranged in a flow conduit of the housing
between a feed conduit for the plastic melt to be filtered and a discharge conduit for
the filtered plastic melt, and a discharge apparatus for impurities held bac'k by the
filter insert, said discharge apparatus comprising a feed screw cooperating with the

filter insert, wherein the filter insert comprises a disk-like filter arranged on a face side

_ of the hollow rotary body and coaxial to the rotational axis, wherein the feed screw

comprises a first scraper set against the disk-like filter, wherein the discharge
apparatus further comprises at least one second scraper arranged behind the feed
screw in a direction of rotation of the filter insert and pressed against the disk-like
filter, and wherein the feed conduit opens into a ring conduit, the ring conduit guiding
the filtrate to the disk-like filter and tapering towards the disk-like filter in the direction

of rotation of the filter insert.

2. An apparatus according to claim 1, wherein the feed screw is arranged

with multiple threads.

3. An apparatus according to claim 1 or 2, wherein the filter insert is

positioned in a way with respect to the housing that allows the filter insert to be
rotated, the filter insert having a disk plane arranged perpendicular to the rotational

axis.

4 An apparatus according to claim 1 or 2, wherein the housing forms at
least two housing parts detachably connected with each other, with one housing part
of the at least two housing parts receiving the filter insert and the other housing part

of the at least two housing parts receiving the discharge apparatus.
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S. An apparatus according to claim 1 or 2, wherein a pressing device Is

provided for the at least one second scraper, wherein said pressing device presses
the at least one second scraper against the disk-like filter.
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