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(57) Abréegée/Abstract:

The Invention relates to a filter device having a housing (1) and a stack of filter plates (10, 11) arranged therein, wherein the filter
plates are spaced apart from one another. The housing has an inlet (/) for the liquid to be filtered, and an outlet (9) connected to
the interior of the filter plates (10, 11) in a conducting manner, for the filtered material, and a cavity formed by recesses In the filter
plates (10, 11) and extending through the stack. The filter plate stack Is arranged in a fixed manner In the housing, and a rotary
pump (14) I1s arranged Inside the filter plate stack and has multiple rotary wheels (15). The rotary pump ensures an Intensive
throughput through the filter plate stack and consequently a removal of the residual fluid in the filter.
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Abstract

The filter device is provided with a housing (1) and with a stack, arranged therein, of
| filter plates (10, 11) arranged at a distance to one another, The housing comprises an inlet
(7) for the fluid to be filtered, with an outlet (9) for the filtrate which is conductingly
connected to the inside of the filter plates (10, 11), and with a cavity eanding through the
stack and formed by recesses in the filter plates (10, 11). The filter plate stack is arranged
fixed to the housing and a centrifugal pump (14) with several impellers '(1 ‘5) 18 arranged
within the filter plate stack, and this pump ensures an intensive through-flow of the f:ltez
plate stack and thus a removal of the filter residues. '
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Description
‘The invention relates to a filter device with the features specified in the preamble of claim 1.

Known hilter devices of the previously mentioned type, consist typically of stacks of holiow
filter plates, which are arranged in an essentially cylindrical and closed filter housing, as the cd:»e'
may be, also in a rotating manner. The fluid to be filtered is introduced into the housing by way of a
pump, goes through the filter formed in the region of the surface of the filter plates, into the inside
of the plates, where the filtrate is removed via a central channel. Such filter plates are known for
example from DE 196 24 176 Al or EP 4 723 799, and comspondmg lter dewca:«, are known from
DE 196 24 176 Al, as well as from US patent. %.37‘6 212,

A problem with such filter devices is alwa}s the removal of the filter cake which forms on
the surfaces of the filter plates in the course of time. These residues must be removed where
possible in a continuous manner, so that such a solid covering may not be able to form in the first
place. The use of mechanical scrapers requires some effort with regard to design, and is iypicaflnly
only used with bio-filters, in order to keep the growth of the filter surface constant. 'Machaﬁiaal ﬁlier
devices of the type bz.mgb discussed here, are therefore nmaiiy cleaned by way of back-flushing,

- which however disturbs the continuous operation of the plant, and furthermore reduces the u%&bi

quantity of the thamed filtrate.

It is already known from DFE 196 24 176 to profile the filter plate on its surface, such that a
certain mdigi pumping effect is produced on rotation of the filter plate stack, which is to ensure a
flow on the filter surface, in particular for the removal of residues on the filter surface. The
disadvantage with this known arrangement however, is the fact that the pump ettect which arises on
account of the surface profiling, is comparatively low and thus the desired effect is not achieved or
only to a very low extent. A guicker rotation of the plate stack furthermore leads to an mcreasnd
mecimmcai loading of the whole filter device, and requires a higher energy input.

Against this background, it is the object of the invention (o demgn a filter dewce of the
known type, such that one may achieve a high filter and self-cleaning effect of the filter, with an as
simple as possible design effort.

According to the invention, the fﬁaturt,s s,pwmed n claim | achieve this ub;wi
Advaniagwus, formations of the invention are specified in the dependent claims, the mbsaq uent
dcscrtptw‘z and the drawi mg,
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, The filter device accbrding to the invention comprises a housing, typically a closed housing,
in which a stack of filter plates arranged at a distance to one another is arranged. The housing
comprises an inlet for the fluid to be filtered, and outlet which is conductingly connected to the
inside of the filter plates, so that the filtrate may be removed by way of this. A cavity which is
formed by recesses in the filter plates, extends throu ¢h the stack of filter plates. The filter plate stack
is arranged fixed {o the housing, wherein a cmtrlfugai pump with several impellers is arranged

~within this filter plate stack.

This solution according to the invention permits a construction of the filter device which is
simple with regard to design, since specifically, the filter plate stack is arranged in a stationary

manner within the housing which in particular is formed as a closed receptacle. The centrifugal

pump with several im pellers, which is arranged within the filter plate stack. may ensure an
improved throughtlow of the filter plates and/or an improved peripheral flow of the filter plates,
depending on the design, by which means the deposition of filter residues on the filter plates may be
prevented or at least reduced, or these, as the case may be, may also be removed by way of an
increased pump effect. The design according to the invention furthermore permits an extremely
compact constructional shape, since the components of the pump are arranged within the filter plate

~ stack, which furthermore also increases their effectiveness, since flow losses via pipe conduits and

likewise, are largely avoided.

It is thus the basic concept of the present invention, to arran ge the filter plate stack irs a
stationary manner within the housing, and to incorporate a centrifugal pump into the filer plate
stack for the throughflow. Thereby, the filter plate stack with the multi-impeller centrifu gal pump
lying therein, is usefully designed such that the ﬁ}ier latc stack forms a part of the otherwise
common pump housing. ' '

According to the invention, the impellers extend advantageously within the disk stack, such
that they are in each case arranged between adjacent filter plates, and thus ensure 2 good removal of
the filter residues from the filter plates. Thereby, the preferably central cavity serves for the supply
of the fluid to be filtered. With such a design, the impellers are usefully designed Q;péﬁ to both sides,
thus to both adjacent filter pates, and comprise a central suction region, which lies within the cavity.
With this design, the impeller may be designed in a very simple shape by way of a plastic injection
moulded part, which on rotation, may not only produce a pump etfect, but also a mechanical
scraping effect or at least a turbulence in the regions close to the filter surface.

Aiumaiwclv a multi-impeller wmrzfug,al pump may be incorporated within the cavity,

‘which is arranged and de»:gned such that the pressure side of the impellers is directed in an

essentially radial manner, and a throughflow of the filter plate stack proceeding from the outer
periphery of the impellers, along the filter surfaces, results on rotation of the impellers.
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It is particularly advantageous, if the free intermediate space which is formed in each case

between adjacent filter plates, is affected by an impeller of this centrifugal pump, and usefully in a
manner such that an impeller is allocated to each of the adjacent intermediate spaces, so that an

intensive and uniform throughflow of the complete stack is effected. It is to be understood that in

order to achieve this, one may also allocate an impeller to a group of intermediate spaces lying
ad}awzt to one another, depending on the desig n of the zmpel!er with t‘egdrd to hetght

According to an advantageous further formation of the invention, the impellers are not
scated directly adjacent within the filter plate stack, but are surrounded by an tubular, preferably
cylindrical intermediate housing, which is seated in the cavity formed in the filter plate stack, and to
which the plate stack connects in a preferably sealing manner. Thereby, the intermediate housing
comprises openings in the region of the free spaces between adjacent filter plates, by way of which
the pressure side of the allocated impeller is connected to the associated intermediate space in a
fluid-leading manner. Such an intermediate housing is advantageous for several reasons. On the one
hand, one may form a sealed connection to the filter plate stack, which typically consists of ceramic
materials and therefore is relatively brittle and sensitive to mechanical bending- and impact loads.
The intermediate housing shields the rotating part of the centrifugal pump, thus the impellers

~arranged therein, with respect to the filter plate stack. The intermediate housing and the impellers

may be manufactured with comparatively tight tolerances, which increases the efficiency of the
pump. A targeted flow through the intermediate spaces may be effected via the openings in the
intermediate housing, which are advantageously designed in the manner of an elongate hole, and are
arranged in a manner such that they form an as large as possible free space between the pressure
side of the impeller and the associated intermediate space, and flow losses which would occur with
the flow impacting the emiwsi‘dfza_ of the filter plates, are avoided by way of this,

According to the invention, the intermediate housing may be design of one or of several

parts, and may consist of metal, plastic Qr'ofhﬁr suitable materials. According to an advantageous

further formation of the invention, the intermediate housing is constructed of several housing
sections, wherein preferably each housing section is assigned to an impeller, Such housing sections
may be designed in an inexpensive manner as plastic injection moulded parts, and are connected to
one another with a possible fit via a bayonet connection, or other suitable connection. Such a design
permits a quasi modular construction of the pump, so that one may realise centrifugal pumps of a
different size with the same components, |

Usetully then, a filter plate is assigned to each housing section of the intermediate housing,
wherein a radial sealing is effected between the outer side of the housing section and the respective
filter plate, be it by way of the housing section itself or by way of a separate seal. A good sealing
between the housing section and the filter plate on the one hand i .m.crea.sw the pump effect within the
filter plate stack, and on the other hand in parﬁcular permits the series connection of impellers lying

behind one another, with the respectively assigned filter plates or filter plate intermediate spaces.
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Irrespective of whether the intermediate housing is designed of housing sections or of one
part, the impellers arranged within the plate stack are advantageously dimensioned such that they
reach up to the vicinity of the intermediate housing, wherein according to a further tormation of the

invention, these impellers are radially sealed with respect to the intermediate housing, on the suction

side as well as the pressure side, in order to achieve an as large as possible pump effect and to avoid
a hydraulic short circuit in this region. Thereby, the sealing of the impellers is preferably effected on
the suction side as well as on the pressure side at the same dxameter, typ:cailv the mner dlamctu of

the intermediate housing.

Aa,cordmg to one advantag,mus further formation of the invention, one or more impellers
within the houbmg may be fluidically arranged upstream of the impellers arranged within the plate
stack. Sm.,h an arrangement has the advantag:,c that, as the case may be, one may do away with an
additional pump for charging the filter device. Furthenmre: the pump effect is particularly
favourable, since the pump lics directly in front of the plate stack and thus on the pressure side
delivers quasi into the plate stack. '

desi gmd md arran g,a-,_d as a maitz«swg,e centri fug,al pump, in c>rder o $u bjfmt trlw pi:ate stax:k o an
onflow with the highest possible pressure. For this, the housing of the device is then designed
accordingly, thus advantageously simultaneously forms the pump housing.

The housing is advantageously adapted to the impellers in the region of the impellers
arranged upstream, thus forms a quasi cylindrical recess for these impellers, and is otherwise
adapted to the plate stack, which is advantageously likewise designed in a cylindrical manner. Thé
housing may therefore be designed in a cylindrical manner in a simple shape, and may therefore by
manufactured in an inexpensive manner, The housing may be formed essentially by a eylinder tube,
which is stepped as the case may be, with two 1ids on the inner side, wherein the lids : df‘ﬁ.d%igniﬁ’d
for receiving the discharge- or supply channels. Only the lids are to machined in a more complex
manner with such a housing design, whereas the cylindrical parts may be maszduur{,d as turned

part,za Or as continuous cast parts.

Usetully, the impe;liér:; within the filter plate stack as well as the impellers arranged
upstream, are seated on a common shaft. In particular, it is then advantageous if the impellers
arranged upstream have a larger diameter than those arranged within the plate stack, since these
then have a a greater peripheral spwd given the same rotation speed and thus may develop a greater
pum p effect.

According to a further formation of the invention, the impellers are not only seated on the
common shaft in a rotational fixed manner, but are also designed and arranged such that together
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with the intermediate housing, they form a unit which may be handled together. This arrangement is
not only particularly favourable for maintenance purposes, since the whole pump may then be
withdrawn from the plate stack, but also with regard to design, in parti cular if the components
originate from different manufacturing bases, and are not assembled until on location.

In order to securely mount the shaft, which may be design particularly long with high filter
plate stacks, usefully at least one bearing is arranged within the plate stack and advamdgeﬁu%iy
supported in the mtt,rmud;ate housing g which is stationary on operation. The other bearing may be
provided at the drive-side end of the shaft, thus advantageously outside the housing. Then, only one
end of the shaft is to be led out of the housing of the device, so that only one sealing with respect to
the housing is required. The drive motor is usefully coupled to the shaft end which is led out of the
housing, and is fastened on the outer side of the housing, so that the motor is seated outside the
housing shielded from the fluid, usefully on the housing, so that the motor remains dry even with a
failure of the shaft sealing. '

it may be advantageous to hydraulically connect the impellers arranged within the plate
stack in parallel. These should then be connected to one another in a fluid-leading manner on the

~suction side via a channel, so that the fluid to be filtered is present at all impellers with essentially

the same pressurc. The filter plates or the intermediate spaces formed therebetween should likewise
be connected in paraliel, so that a uniform flushing effect is achieved over the entire filter plate
stack. ' |

It may however also be advantageous, depending on the application case, to connect two or
more impeliers arranged within the plate stack in series or groupwise in series. It is to be understood
that then, the filter plates or the intermediate spaces formed therebetween are accordingly arranged
in series. With such an arrangement, the d;menswmn ¢ is usefully effected such that the individual
impellers produce a pressure increase, which roughly corresponds to the pressure drop in the
intermediate spaces which hydraulically connect thereto. Such an arrangement has the advantage
that the filter plates as such are loaded in compressive stress to a low extent, and in particular are not
subjected to deformation caused 1}}, pres;s-uréx ' “

One essential advantage of the design according to the invention lies in the fact that the filter
plate stack is fixed within the housing, i.e. the removal of the filter residues from the filter plates is
effected by the centrifugal pumps arranged within the plate stack, in particular by way of the flow

:pmducﬁ%d by way of these, and not, as with the state of the art, by way of the rotation of the stack. In

order to fix the plate stack within the space which is cylindrical there, and to simultaneously achieve
a uniform removal of filtrate over the whole stack, it is advantageous to fix this by way of

preferably three filtrate removal tubes arcanged parallel to the axis of the stack, which pass through

the filter plate . stack and are wnductmgiy connected to the inside of the filter plates. These filtrate
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removal tubes are sealed to the outside, thus to the intermediate spaces formed between the filter
plates, and are in each case fixed with their two ends at the end-side housing parts.

~ The filter plates which are used with the filter device according to the invention, are
advantageously in each case formed by two distanced filter disks, in particular ceramic disks
between which a support disk is arranged, and which are essentially sealed to one another at the
outer and inner periphery. The support disk thereby is provided with a multitude of channels, in .
order to ensure a removal of the filtrate penetrating the filter disks, over the whole surface. The

support disks may be designed as plastic injection moulded parts and be designed such that on the

one hand they ensure a good filtrate removal over the whole surface of the filter disks, but on the
other hand they support these in an as large-surfaced manner as pos,szbk in order in this manner to
largely avoid bending loads caused by pressure.

‘The support disks in their radial extension advantagéwsly have the same size as the ceramic
disks, so that they support the ceramic disks from their inner periphery up to the outer periphery. In
order to ensure a g‘ood. filtrate removal with this [large] surfaced support, it is useful to arrange the
channels on the support disk on both sides or in a continuous marnner, and specifically in concentric

- rings over its whole surface, wherein the channels arranged in concentric rings are advantageously

crossed by radially running channels which lead to the openings which accommodate the filtrate

removal tubes and which are conductingly connected to these. The channels themselves are either
~formed on both sides of support disks, or by recesses in the support disks, and are open towards the

respectively bearing ceramic disk, i.e. they are formed by recesses or deepenings formed in the
surface of the support disks, which are delimited by the bearing ceramic disk in a channel-forming

NAaRner.

The invention is hereinafter explained in more detail by way of embodiment examples

| z‘apmeniad in the drawing. There are shown in:

Fig. 1 a filter device in a simplified, schematic repre‘;ematmn ina 103@gamdmai section, with
an assembiled drive motor,

Fig. 2 - the filter de:v ice according to Fig. 1, in a perspective view without a motor,

Fzg 3 - a section along the section line I1I-111 in Fig. 1

?ig. 4 a further embodiment of a filter device in an en.lat*ged representatioﬁ according to
' Fig.1, '

Fig. 5 ina perspectivé view, the centri fugal pump unit arranged wvitﬁin the filter device,
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Fig. 6 the unit according to Fig. 5, ina i(mgitudinal section,
Fig. 7 ‘ “the detail VI in Fig. 6, in an enlarged represéntation,
Fig. 8 the detail VIl in Fig. 6, in an enlarged representation,
Fig. 9 a caramic filter disk in a perspecti ?e view, and
kg, 10' . a suppori disk ina perspective view.

The filter device represented by way of Figures 1 to 3 comprises an essentially cylindrical
housing 1 which, with the shown embodiment, is formed of a pot-like housing 2, of a lid part 3
which terminates this houﬁi.ng part 2 to the top, and of a base part 4 which connects to the pot-like
housing part 2 to the bottom. The lid paﬂ 3 1s covered to the top by an ann ular housing part 5. A
coupling housing part 6 connects to the lid part 3 at the top and is integrated within the annular

housing part 5 at a distance. The housing 1 which is formed in such a manner, forms a closed

receptacle which in the base part 4 comprises an inlet 7 for the fluid to be filtered, as well as an
outlet 8 for the residual fluid with the filter ms;duea Furthermore, an outlet 9 for the filtrate is
provided in the annular housing part 5.

The housing parts 2, 3, 4 and 5 have the same outer diameter and are arranged aligned to -ei;e N
another, such that an essentially cylinder-shaped housing 1 is formed by them. The housing part 2 is
essentially pot-like and is designed open to the top towards the housing part 3 (in the representation
according to Fig. 1), and serves for receiving a filter plate stack consisting of filter plates 10 and 11,
which are arranged in each case at a distance to one another in an alternating manner. The filter
plates 10 have a smaller diameter than that of the cylindrical inner space of the housing part 2, so

- that they end at a distance to the housing wall. The filter plates 11 in contrast have the same

diameter as the inner space, and are sealingly led up to the housing part 2. The filter plates 10 and
11 are ﬁxed and held within the housing part 2 at a distance to one another by three filtrate removal
tubes 12, in each case offset to one another by 120° about the-axis of the housing within the ¢ housing
1. "The filter plates which are hol i{}w and whose construction will yet be described in detail further
below, are connected with their inside to the filtrate removal tubes 12 in a fluid-leading manner,
said tubes being held with a positive-fit in the base of the housing paﬁ. 2 as wells in the lid part 3 in
suitable recesses. The recesses in the 1id part 3 simultancously ﬁ“on'i channels, which connect to
wrre:spending recesses in the aimular homing part 5 wh i-ch are flush to the channei*«z and whieh in

'piaie*; 10 zmd 11 are hdd at a deﬁned dis{ama to one anc:stbmr via 1he ixitrate removal tube& 12, and |

corresponding spacers are provided on the filtrate removal tubes 12 in each case between a filter
plate 10 and a filter plate 11.
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The filter plates 10 and 11 comprise central, circular recesses 13, Whlch are flush to one
another in the stack arrangement, and form a cavity pass ing through the filter plate stack, in which a
centrifugal pump 14 with several impellers 15 is arranged, w}i_ose construction is evident in detail by
way of the Figures 5 to 8. The 'centritthgal pump 14 is designed as an automatically man ipulatable
unit together with a centrifugal pump 16 arranged upstream and with a common shaft 17. The
centrifugal pump 14 with its impe'l'iers 15 is arrang ged within a cylindrical intermediate housing 18
which comprises a multitude of eiongat&hoie«ixke recesses 19 which are annularly distributed over
the per iphery. These recesses 19 in each case lie flush to the intermediate §Paces formed between

~ the filter plates 10 and 11, as well as aligned to the suction side 20 and the pressure side 21 of an

impeller 15 in an alternating manner.

The impellers 15 are asmnbie,d in a rotationally fixed manner at suitable dismnu., on the
shaft 17, as is evident from Fig. 7. Thereby, each of the impellers 13, on the suction side as well as
on the pressure side, are sealed with respect to the intermediate housing 18, and specifically on the
same periphery, specifically the outer diameter, as is represented by way of Fig. 8. The filter plates
10 and 11 are again likewise sealed to the inside with respect to the intermediate housing 19, and in
each case bear on the housing 18, between the annularly arranged rows of recesses 19, in a manner
such that a multi-stage centrifugal pump is formed, wherein however the individual pump stages
(impellers 15), are not connected directly via the housing as with multi-stage pumps, but via the
intermediate spaces between the filter plates, which formed between adjacent filter plates 10, 11; 11,
10. '

. Cmmmwd hydraulically upstream of the centr 1hgal pump 14 is the centrifugal pump 16,
with which, in the represented embodiment, it is the case of a four-stage pump, whose p':{smp
housing 22 connects to the bottom to the intermediate housing 18 and which has a significantly
larger diameter compared to this. Accordingly, the base of the housing paift. 2 as well as the base part
4 is provided with a suitable recess, into which the pump housing 22 engages in a flush manner or
forms the part of the pump housing of the first pump stage (see Fig. 1). The impellers 23 have a
larger diameter than the impellers 15 and are connected in series into 2 four-stage pump 16 by way
of the pump housing 22. The suction port of this impelier 16 is connected via a channel 24 to the

- nlet 7, via which the fluid to be filtered is supplied.

The centrifugal pump 16 arraﬁg,ed upstream, which here by way of mmple is desig g,,md as a
four-stage pump, may basicall lly comprise infinitely many pump stages connected in parallel or
series, and serves essentially for leading the fluid to filtered to the filter piatc. stack, amd specifically
in the r&quzred quantity with the required pressure.

The centr ifugal pump !4 Wlnch 1s arranged within the filter plate stack, serves essentially for
czr::ulaxmg fluid which flows past between the filter plates 10 and 11, in particular for removing the -
filter residues collecting there, but may also serve for improving the throughflow of the plates 10,
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11 themselves. With the embodiment according to Fig. 1, the fluid to be filtered, via the centrifugal
pump 16 arranged upstream, centrally reaches the suction port of the impeller 15, lowermost in Fig,
I, of the ﬁen'triﬁzgﬁ pump 14, whose pressure side is connected to the free space between the
lowermost filter plate 10 .'ahd the base of the housing part 2. The fluid delivered by this "impeii&f thus
firstly flows on the lower side of the lowermost filter plate 10 essentially radially outwards, where it
is deflected by 180°, in order then at the upper side of the lowermost filter plate 10 and the lower

- side of the lowermost filter plate 11 lying thereabove, to flow radially inwards again to the suction

side 20 of the subsequent impeller 15. With the embodiment represented by way of Fig. 1, thus the

~impellers and intermediate spaces of the filter plates 10, 11 are subj ected to throughtlow

successively in series, until finally the pressure side 21 of the uppermost impeller 15 delivers the
fluid having the filter residues, along the uppermost filter plate 11 and the lower side of the lid part
3 radially to the outside to a channel 25, which is arranged parallel to the axis in the wall of the
housing _part 22, and leads to the outlet 8 in the base part 4. '

The centrifugal pumps 14 and 16 are driven via a common shaft 17 which with its upper
shaft end 1s led through the coupling housing part 6 out of the housing 1 for the purpose of drive. As

indicated in Fig. 1, an electric motor 26 whose shaft is connected in drive to the shaft end of the

shaft 17 and which drives the centrifugal pumps 14 and 1 0, is seated on the coupling housing part 6
on the upper side. The shaft 17 is mounted within the coupling housing part 6, but already outside
the housing 1, in a bearing 27. Furthermore, the shaft 17 is mounted roughly in the middle of the

“umpellers 15 and 23 by way of a bearing 28 which is supported on the intermediate housing 28.

The unit represented by way of Figures 5 and 6, consisting of the centrifugal pumps 14, 16,

the common shaft 17, the lower bearing 28 and the housings 18 and 22, may be withdrawn
downwards out of the filter plate stack and the housing | after removal of the base part 4. If on the

- other hand, only the filter plate stack is to be removed from the housing 1, then the lid part 3 as well

as the annular housing part 5 on the upper side, are to be removed from the housing part 2, wherein
the tilter plate stack fastened on the filtrate removal tubes 12, is pulled out of the housing.

With the embodiment according to Fig. 4, a centrifugal pump 14a is provided instead of a

multi-stage centrifugal pump 14, and this centrifugal pump differs with respect to the centrifugal

pump 14, in that the number of impellers 15a is designed such that an impeller 13a is allocated to
cach intermediate space between adjacent filter plates 10 or a filter plate 10 and the housing part 2

- or the housing part 3. Furthermore, the impellers 15a are not arranged hydraulically int series, but in

parallel. For this, they comprise an annular channel around the shaft 17, said channe! continuing the
suction port and via which all impellers 15 may be supplied in parallel with fluid to be filtered,
which are supplied via the centrifugal pump. The filter plates 10 are all subiected to peripheral flow
trom the inside to the outside. Ti‘iey therefore all end at a distance to the housing part 2.
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The construction of a filter plate 10 or 11 is shown in detail by way of Figures 9 and 10.
Each filter plate 10 and 11 consists of two-annular, cé‘zfma;ic disks 29 and a likewise annular support
disk 30 arranged therebetween. The support disk 30 is designed as a plastic injection moulded part
and COmprises a closed inner .ﬁng 31 and a closed outer ring 32. The inner diameter of the inner ring
31 corresponds to that of the ceramic disk 29, the outer diameter of the outer ring 32 likewise
corresponds to that of the ceramic disk 29, so that when applying two ceramic disks onto one
another whilst incorporating the support disk 30, a filter plate 10 or 11 arises, depending on the
dimensions, which towards its inner periphery 31 as well as its outer periphery 32, is closed in an
essentially sealed manner, and whose inside comprises a channel system which leads the filtrate
which as got through the ceramic disk 29, to the filtrate removal tubes 12. '

Recesses 33 which are aligned to one another are provided in the disks 29 as well as the disk
30, for connection of these filtrate removal tubes 12. The filtrate removal tubes 12 are desi oned in a
manner such that they are open in the region of the recesses 33 of the support disks, but are
otherwise designed in a closed manner.

Recesses 34 which are crossed by annular mtﬁrrup&d recesses 35 which in turn lead to
radial recesses 34, and wh ich run radially between the inner ring 31 and the outer ring 32, cc confiect
to the recesses 33 is the support disks. As Fig. 10 illustrates, a surfaced and rangy channel network
ts formed in this manner over the whose surféwa of the filter plate by the recesses 34 and 35, via
which network an effective filtrate removal on’ the one hand, and a support effect with respect to the

“ceramic disks 29, which is uniform over the c;arface is effected The filter plates 10 and 11 formed

in this manner are provided for an essenﬁa]ly s;:aled bearing on the intermediate housing 18, as well
as, inasmuch as it concerns the filter pates 11, for the sealing bearing on the housing part 2 of the
housing 1. )

The previous embodiment examples, m particular represented by way of the Figures 1 and
4, serve ewentiaily for the representation of thc, inventive principle. It is to be understood that not
only the cemriﬁzgai pump 16, but also the ccntl tfugal pump 14 may be selectively dcsxgncd in a
pump stages arranged in parallel and/or in ‘;ﬁnes depending on the demands (number of filter
plates, composition of the fluid to be filtered, dmwm:omng,' of the filter plates ¢ic.). The housing
part 2 represented in the figures, may izkewm be designed in a modular manner, wherein then, -
usefully a housing section is allocated to e:ach impeller, and the housing sections are cc:smected to
one another with a positive fit and in a sea.lm.g manner. The base of the housing part 2 with such a
design is usefully then allocated to the haf;e part 4. The intermediate housing may also be

‘constructed in a modular manner, wherein a‘dvéntageou sly an intermediate housing part is allocated
to each impeller 14. The intermediate housing: parts may be formed as injection moulded parts and

likewise be connected to one another with a posxtwe fit. A sealing of the housing parts to one
another proceeding from a planar contact, as a ;;ul.e:- 1S NOt necessary.
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List of reference numerals

housing

housing part

lid part

base part

annular housing part

coupling housing part

inlet

- outlet

outlet for the filtrate

filter plates, small

filter plates, large

filtrate removal tubes

recesses

centrifugal pump (Fig. 1)
centrifugal pump (Fig. 4)

mpellers (Fig., 1)

impellers (Fig. 4)

centrifugal pump arranged upstream

shaft
intermediate housing
1CCEsSSes |

suction side

.prﬁzssu.re side

putmip housing _ _
impellers of the centrifugal pump 16 arranged upstream
inlet channel '

outlet channel filter residues

electric motor

bearing, outside

bearing, inside

ceramic disks

support disks

innerring

outer ring

recesses in 29 and 30

radial recesses
annular recesses,
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Claims

1. A filter device with a housing (1) and with a stack, a:r‘mngéd therein, of filter plates (10, 11)

arranged at a distance 10 one another, with an inlet (7) for the fluid to be filtered, with an outlet (9)
for the filtrate which is conductingly connected fo the inside of the filter plates (10, 11), and with a
cavity extending through the stack and formed by recesses (13) in the filter plates (10, 11),
characierised in that the filter plate stack is arranged fixed to the housing and that a centrifugal
pump (14) with several impellers (15) is arranged within the filter plate stack.

2. A filter device according to claim 1, characterised in that the impellers of the centrifugal
pump extend between the filter plates of the filter plate stack.

3. A filter device according to claim 2, characterised in that the impellers are designed open to
the filter plates on both sides, in a manner such that they form a central suction region and two

pressure sides,

4. A filter device according to one of the p-re;:edirz_g claims, characterised in that the centrifugal
pump (14) with several impellers (15) is arranged within the cavity of the filteii'piate stack.

5. Afilter device according to one of the preceding claims, characterised in that in each case an

.impe ler (15) is allocated (o an intermediate space formed between adjacent filter plaies (10,11), ora

to group of adjacent intermediate spaces, said impeller impinging this intermediate space or these
intermediate spaces with fluid.

6. A filter device according to one of the preceding claims, characterised in that the impellers

~ {15) arranged within the plate stack are surrounded by a tubular, preferably cylindrical intermediate
‘housing (18), which is seated in the cavity, connects to the plate stack in a preferably sealing
manner, and comprises openings (19) in the region of the free spaces between adjacent filter plates,

by way of which t}p&nings the pressure side (21) of an impeller (15) is connected to the allocated
intermediate space in a fluid-leading manner,

7. A filter device according to one of the preceding claims, characterised in that the
intermediate housmg, is constructed from several housing sections, which are preferable demgmd as

 plastic injection moulded parts and are connected to one another with a positive fit.

8. A filter device according to one of the preceding claims, characterised in that a filter plate is

atlocated to each housing section of the intermediate housing, and the housing section is radially
sealed with respect to this filter plate.
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9. - A filter device according to one of the preced:ing claims, characterised in that the impellers
(15) arranged within the plate stack reach up to the vicinity of the intermediate housing (15),
wherein these impellers (15) are sealed radially with respect to the intermediate housing (I 3},.
preferably to the same diameter, on the suction side as well as pressure side. '

10. A filter device according to one of the preceding claims, characterised in that one or more

Ampellers (23), within the housing (1), are fluidically arranged upstream of the impellers ( )

arran gﬁd within the p]ate stack.

1. A filter device according to one of the preceding claims, characterised in that the impellers
(15) arranged upstream of the impellers (15) within the plate stack are designed and arranged as a
multi-stage centrifugal pump (16), preferably in a suitably designed recess of the housing (1),

12, A filter device according to one of the preceding c:lmms characterised in that the housing (1)
with is inner side is d%lgned adapted to the geometry of the platc stack as well as to the impellers
(23) arranged upstream,

13, A filter device according to one of the preceding claims, characterised in that the housing ( Iy

is essentially formed from a cylinder tube (2) with two end-side lids (3, 4, 5), wherein the lids (4, 5)

- are designed for receiving discharge- and or supply channels (7, 8, 9).

4. A filter device according to one of the preceding claims, characterised in that the impellers
arranged upstream of the impellers (15), within the plate stack, have a greater diameter than those
located within the plate stack. |

15, A filter device according to one of ihu preceding claims, characterised in that the impellers
(13, 23) are arranged in a rotationally fixed manner on a common shaft (17), and preferably together
with the intermediate housing (18) form a unit which may be manipulated together, '

16. A filter device according to one of the preceding claims, characterised in that the shaft (17)

- carrying the impellers (15, 23) comprises at least one bearing (28) arranged within the plate tack,

said bearing being arranged in the intermediate housing (18).

I7. A filter device according to one of the preceding claims, characterised in that the shaft (17)

- carrying the impellers (15, 23) is led out of the housing (1) at one end for the purpose of the drive,

and is drive-connected to a drive motor (26), fastened preferably on the housing (1),

18. A filter device according to one of the preceding claims, characterised in that the shatt end

which is led out of the housing is rotatably mounted outside the housing on this.
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19. A filter device according to one of the preceding claims, characterised in that the impellers

{15a) arranged within the plate stack are arranged hydraulically in paralle l, and on the suction side

are connected to one another in a fluid-leading manner via a channel, and that the filter plates (10)

are likewise arranged hydraulically in parallel.

20. A filter device according to one of the preceding claims, characterised in that at least two or
more impellers (13) arranged within the plate stack are arranged in series or groupwise in series, and
that the filter plates (10, 11) are arranged accordingly in ser u.,s

21, A filter device accord ing to one of the preceding claims, characterised in that the plate stack
is arranged within a cylindrical space formed by the housing (1), and is passed through by at least
one, p-rei‘érably three filtrate removal tubes (12) which are arranged parallel to the stack axis, which
are connected to the inside of the filter plates (10, 11) and are sealed with respect tx:a the outside, and
whose, preferably in each case both ends are fixed on the housing (1).

.22,. A fi’ltf:r device according g to one "Qf the pr@c‘cding cia‘ims,, characterised in that the filter p‘ims

| suppm' disk (_3 {}) 1S arraaged, wherem the su.pp{)rt dlsi{_ -(3 {}) is pmvided wnh ch.aﬁne}s (343,. 3,5-_) im*
removal of the filtrate.

23. A filter device according to one of the preceding claims, characterised in that the support
disks (30) support the ceramic disks (29) from their inner periphery up fo their outer periphery and
are provided with rad ial channels (34, 35) which extend in concentric rings and cross these, and
which are formed open towards the bearing ceramic disks (29) and lead to i:spenmgs (33) which

receive the i [trate removal tubes (12) and are conductingly connected to these.
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