Description Filter device and a production method [0001]The invention relates to a filtration means for
the filtration of liquid media according to the preamble of claim 1.In addition, an object of the invention
is a process for producing a filtration means for the filtration of liquid media according to the preamble
of claim 11. [0002]The invention relates to the field of filtration means formed by membrane modules
for the filtbsepipfiiguid media, in particular polluted water ( o-called unfiltrate). Such a membrane
module comprises, for example, at least one elongated filter element, which is traversed by at least
one longikitinaliehizaneld i prodisisiat mpaiodis material, for example ceramic. The interior all of the
longitudinal channel is coated with a very thin filter membrane. The membrane module further
comprisefatiqusinghprafecabiy madeofstaintissistaekthat styrouadsitheifilies elementnmits way
through the longitudinal channel, the unfiltrate is purified transverse to the direction of flow by the filter

membrane that is apgliedity thetinathsunidte «f thenongitudiaalshannsdaadoetists asatfiltiatefrom the
wall surface into a collecting space between the filter elements and the housing. In this context, the

housing has to be sealedsefiablyrtaihmguisidamatiteashtankqaidsHOORR dhe dield pfiwataidiltration
two types of filter elements are known in the prior art. Firstly, there are filter elements having round
cross-sections that arenréfegrediie ps:4ttbldar mgmbiranes” and in which the liquid medium is filter_ed
usually from the inside to the outside. The filter membrane is applied in the interior of the longitudinal
channels[®&2dndlyT fidteinetementschavingorastangidaid qinssisSeCHRARI SkRNGY theprivsdnown,
which are referred to as -flat membranes" and 1
modules for the filtration of liquid media, in particular polluted water (so-called
unfiltrate). Such a membrane module comprises, for example, at least one
elongated filter element, which is traversed by at least one longitudinal channel. It
consists of a porous material, for example ceramic. The interior wall of the
longitudinal channel is coated with a very thin filter membrane. The membrane
module further comprises a housing, preferably made of stainless steel, that
surrounds the filter element. On its way through the longitudinal channel, the
unfiltrate is purified transverse to the direction of flow by the filter membrane that
1s applied to the wall surface of the longitudinal channel and exists as a filtrate
from the wall surface into a collecting space between the filter elements and the
housing. In this context, the housing has to be sealed reliably to the outside at least
for hquids.
[0003] In the field of water filtration two types of filter elements are known in the prior
art. Firstly, there are filter elements having round cross-sections that are referred
to as “tubular membranes™ and in which the liquid medium is filtered usually from
the inside to the outside. The filter membrane is applied in the interior of the
longitudinal channels. Secondly, filter elements having rectangularin cross-section

are known in the prior known, which are referred to as “flat membranes” and

]



where filtration is performed usually from the outside t6 the inside. However, filtration in a respective
reverse direction of filtration is also known for both types. [0004] In the prior art various embodiments
for assembly and sealing of membrane modules can be found. If the filter element consists of a
monolith, the monolith is usually machined in the upper and lower portion in such a way that the
diameters of the eridhgiecEirareslighpsr smadiéruhmiivhivof the astarletuyhongs tdigasker.against
the housing of the membrane module are fitted to the machined ends and the monolith, including the
0-ring or alternativeitatidan fimg Tssinssitedantes thdinesdidule Holtrsien [9005]Krivemfenitrértereodule
comprises a molded membrane bundle (i.e. multiple filter elements arranged in parallel), preferably an
L-shaped®&sket islprérinsratiedin thsmoaduddbosing, &y issietipomwd, redingich thenebtirs bundle
is inserted precisely fitting. The L-shaped gasket may be first placed on the membrane bundle and
then inserted togethedwieh ¢he hatierittol flibenblistradepeataraiisthofvevemehegtsketisgbit-installed
in the housing. [0006]For example, WO 2006/009449 Al shows a membrane module having filter
elements, which haveabieastiomedandhe conicallydibrrricbegfamic flzsiye vy thaidhie dfareftactory
concrete. [0007]DE 690 19 552 12 shows a membrane module, in which the end portions of the filter
elements have an extize thidkriesss s bghidenstbulthan thheeéith¢hstenrtreothicRrmssstragaskemade
from different materials and the shoulder interacts with different gaskets. [0008]DE 198 46 041 Al
shows a membranégriodutbanoukios tHahena pohtiens opduée are fitted to the machined ends and

the monolith, including the O-ring or altematively an L-ring is inserted into the
module housing,

[0605] If the membrane module comprises a molded membrane bundle (i.e. multiple
filter elements arranged in parallel), preferably an 1.-shaped gasket is pre-installed
in the module housing, as is well known, into which the entire bundle is inserted
precisely fitting. The L-shaped gasket may be first placed on the membrane
bundle and then inserted together with the latter into the housing, preferably,
however, the gasket is pre-installed in the housing.

[0006] For example, WO 2006/009449 Al shows a membrane module having filter
elements, which have at least one end a conically formed ceramic flange, e.g.,
made of refractory concrete.

10067} DE 690 19 552 T2 shows a membrane module, in which the end portions of the
filter elements have an extra thickness with an oblique shoulder, wherein the extra
thickness may be made from different materials and the shoulder interacts with
different gaskets.

10008] DE 198 46 041 Al shows a membrane module, in which the end portions of the

filter elements are sealed against a housing, for example, by conically formed -



filter elements are sealed against a housing, for example, by conically formed L- shaped gaskets. The
conical surface of the gasket interacts with a complementarily formed surface of a lid of the membrane
module. [0009]The object of the present invention is to form a membrane module in such a way that a
reliable separation of the filtrate and unfiltrate is ensured even with thermal expansion of different
materials and that thispahgdeekathi€veddmycal simfilecinEtatiatiskenithout dangeconslippagecfithe
gasket. In addition, the membrane module is produced in a cost-effective manner. [0010]According to
the invention, the olijeutds achieved biiddilthatioambeansmyitulihe features of claim | and a process
having the features of the other independent claim. Advantageous refinements are specified in
dependertéf¥ims. [004 ohite pfabemréasventionis bases dorthe emtoackeatedal neéw tyge andynode of
“action of a sealing for the_filtration means. Upon interaction of the conical surface of the flange which is
part of said at least ibntdfittérable mpatatith théreditiplemedtarnifiitfote-nechsuréden of thigtgdsketylthe filter
element is securely fixed in the housing for operation, and a slippage of the filter element in the
housing and damaginpatiseogaskedidigring instetaiionis! ateidéds Irdoihg soh@vedialbje separgiton of
the filtrate from the unfiltrate is realized without any possible accumulation by microorganisms. The
invention is independsntiagftherude of doumdorflsirpegebrities msitie filteddilametite asovditas
independent of the number of filter elements in the housing. The housing and the filter element or filter
elements are preferabljutiesignat:deditirculs-efflictdvicalaenoss-section; however, they can also he
configured polygonally. [0012]Preferably, the gasket has an inwardly extending lip portion which
covers thel010] According to the invention, the object is achieved by a filtration means with the

features of claim 1 and a process having the features of the other independent
claim. Advantageous refinements are specified in dependent claims.

(00111 The present invention is based on the idea to create a new type and mode of action
of a sealing for the filtration means. Upon interaction of the conical surface of the
flange which is part of said at least one filter element, with the complementarily
formed surface of the gasket, the filter element is securely fixed in the housing for
operation, and a shippage of the filter element in the housing and damaging the
gasket during installation is avoided. In doing so, a reliable separation of the
filtrate from the unfiltrate is realized without any possible accumulation by
microorganisms. The invention is independent of the use of round or flat
membranes as the filter element, as well as independent of the number of filter
elements in the housing. The housing and the filter clement or filter elements are
preferably designed in a circular cylindrical cross-section; however, they can also
be configured polygonally.

[0012] Preferably, the gasket has an inwardly extending lip portion which covers the

flange at least partially. Through this measure, the area of a sealing area between



flange at least partially. Through this measure, the area of a sealing area between the flange and the
gasket is- increased, thereby increasing the reliability of the gasket significantly. [0013]In addition, it is
advantageous that the flange is formed by a casting compound applied at the end. Here, it is
preferably provided for the entire end portion of said at least one filter element or the bundle of filter
elements being closkd thitlze eutsidle wittk thessamecadtingeodm paurd sinyingetheliatahnfacfuting
process. In this way, the flange can be produced in a common production step for closing the entire
end portion and thegetleferpmstanrittegral unit with said at least one filter element. The casting material
to be applied for this purpose to the end portion of said at least one filter element, for example, in the
form of al@&l8 lwhidm cdkbsdo, form adsetithgastintheothpdlande derMipriselstey plasticnprefenpblynd
polymer, particular a thermoplastic material. Thermosets or two-component plastics such as epoxies
or acrylates are posgipledEchT hedabbve, menporhed!plasticadudrioreliakiytarendgsytioprdcass and
are inexpensive. In addition, all materials of the filtration means mentioned are approved materials for
drinking water. [0014]Hese ctine Thnicelltynformedisurfacdlof dhidiftangécantbebgenecateciby immersing
the end portion of said at least one filter element in a conically formed shape in the casting material
during the manufactutindeprabeds. saiternativel oimiscalsd gossitle; ofwotirserihapthessonicahisurface

is generated subsequently by mechanical machining. [0015-For the invention is also advantageous for
the gasket to be impimgeti byl anglarimn dxiatiyoduetérably cesitientlypritereidheciahp islpreieratly
formed as a metal plate which, in addition, can be angled. The clamp in the filtration means acts, in
entire end portion and thereby forms an integral unit with said at least one filter
clement. The casting material to be applied for this purpose to the end portion of
said at least one filter element, for example, in the form of a melt, which cures to
form a solid casting compound, comprises a plastic, preferably a polymer, in
particular a thermoplastic material. Thermosets or two-component plastics such as
epoxies or acrylates are possible also. The above mentioned plastics work reliably,
are easy to process and are inexpensive. In addition, all materials of the filtration
means mentioned are approved materials for drinking water.
10014] Here, the conically formed surface of the flange can be generated by immersing
the end portion of said at least one filter element in a conically formed shape in
the casting material during the manufacturing process. Alternatively, it is also
possible, of course, that the conical surface is generated subsequently by
mechanical machining.
[0015] For the invention is also advantageous for the gasket to be impinged by a clamp
axially, preferably resiliently. Here, the clamp is preferably formed as a metal

plate which, in addition, can be angled. The clamp in the filtration means acts, in

particular, amating flange or fixing plate to the gasket, and thus supports the



particular, amating flange or fixing plate to the gasket, andthus supports the sealing effect. Also, in
doing so, the filter element is simply and securely held in the housing. [0016]In order to enhance the
sealing effect further, it is additionally possible for a sealing ring to be arranged between the housing
and the clamp (which is not mandatory). For this purpose, the housing preferably has a notch, into
which the sealing risgilisinsBeterd Al dnpdrtransof itseditss-deation i hiemabldittdnalcsealinge&ifact is
produced hereby, for example, an extension of the clamp near the gasket pressurizing the sealing ring
inlaid into the notchtharhdcongpressing it. Here, the sealing ring is preferably formed as an 0-ring; also
conceivable are angular formed gaskets or partially angular formed gaskets or flat gaskets, where in
using flat|gabkpets the noteh musthaecadibsteehAngostlinglyiahtheinatchdditish béyopaitteisl e rtirely .
[0017]A further possibility for enhancing the sealing effect is provided in that the clamp and/or a side of
the gasket facing theaiampiig: strulcturecipeprojestionstiandiarsiegessbshd htznesasddsican het formed
as grooves, for example. The recesses and projections at the gasket serve to compensate for any
unevenness of the demidgepfel. dxantiple phterealse; theclampdinhbhingedambneh axial ditdctiaheof the
filtration means and thereby the projections are partially compressed, so that the sealing effect is

produced. In additicaaliog exampleisthedaskietacporienfixt dsaceardingly lny itheaapdojeatidndnlife clamp
and a corresponding recess in the gasket. [0018]A process for manufacturing the filtration device

according to the invgtitmnsgrovidesifberdebyfoflovengprieces sstapsoj0ili@laslapplyiag ahplasticecasting
material around a first end portion of said at least one
pressurizing the sealing ring inlaid into the notch, and compressing it. Here, the
sealing ring is preferably formed as an O-ring; also conceivable are angular
formed gaskets or partially angular formed gaskets or flat paskets, where in using
flat gaskets the notch must be adjusted accordingly, or the notch must be omitted
entirely.

[0017] A further possibility for enhancing the sealing effect is provided in that the clamp
and/or a side of the gasket facing the clamp is structured by projections and/or
recesses. The recesses can be formed as grooves, for example. The recesses and
projections at the gasket serve to compensate for any unevenness of the device, for
example. Here also, the clamp is impinged in the axial direction of the filtration
means and thereby the projections are partially compressed, so that the sealing
effect is produced. In addition, for example, the gasket can be fixed accordingly
by to a projection in the clamp and a corresponding recess in the gasket.

[0018] A process for manufacturing the filtration device according to the invention
provides for the following process steps:

[0019] a) applying a plastic casting material around a first end portion of said at least one

filter element with which said at least one filter element is encased and generating



filter element with which said at least one filter element is encased and generating at the same time
said flange that is extending laterally outwardly in the area of the first end portion; [0020]b) curing said
casting material; [0021]c) repeating the process steps a) and b) at a second end portion of said at
least one filter element thereby generating a second flange that is extending laterally outwardly at said
second end portionaPrefesatslyi v didnties: oflihe: fikstt emtirgeleond Bnoupestidiys mrbdarmedf identically;
[0022]d) arranging a first resilient gasket at the inner periphery in the interior of said housing at a first
end, which is formefireomplernemtary to the conical shape of said first flange on its side facing said first
flange. Hereby, the first gasket may have recesses and projections at an exterior surface (transversely
to the fort®fthe gasket){pR2Ee)pusghimgsall housing together with said first gasket over said at
least one filter element, so that said first flange interacts with said conical shape of said first gasket.
Hereby, &1t hbusiny epeapres Sespanyepyofeptiohsrof spid firstgadket] popsrfectlyafiftig aftheshousing
is prerequisite for the insertion;
filter element thereby generating a second flange that is extending laterally
outwardly at said second end portion. Preferably, the flanges of the first and
second end portions are formed identically;
[0022] d) arranging a first resilient gasket at the inner periphery in the interior of said
housing at a first end, which is formed complementary to the conical shape of said
first flange on its side facing said first flange. Hereby, the first gasket may have
recesses and projections at an exterior surface (transversely to the form of the
gasket)
{0023} ¢} pushing said housing together with said first gasket over said at least one filter
element, so that said first flange interacts with said conical shape of said first
gasket. Hereby, said housing compresses any projections of said first gasket. A
perfectly fitting of the housing is prerequisite for the insertion;
[06024] f} inserting at a second, opposite end of said housing a second resilient gasket on
said second flange, wherein said second gasket is formed complementary to said
conical shape of said second flange. Hereby, the second gasket may have recesses
and projections at an exterior surface (transversely to the conical form of the
gasket);
(00253} 2) fixing said clamp on the exterior of said housing, wherein said second gasket is

impinged by said clamp axially, preferably resiliently. Hereby, any projections of

the second gasket are compressed.



[0024]0 inserting at a second, opposite end of said housing a second resilient gasket on said second
flange, wherein said second gasket is formed complementary to said conical shape of said second
flange. Hereby, the second gasket may have recesses and projections at an exterior surface
(transversely to the conical foiiii of the gasket); [0025]g) fixing said clamp on the exterior of said
housing, {utargin sdid Seconstgasketdisdimpingehicbinsaigicianp grialltpiefesallyaresiligntiyJiereby,
any projections of the second gasket are compressed. [0026]In the process according to the invention
the production costs\drantegydosiy Atlvastageouslyihinélassombly oftbamfiltraian srerscan(bs done
on location (on site). Also for repair or service purposes, a simple disassembly is possible. The term

"casting material- inclufesihetebyathiplastiesy ihish-jiially: arenis @ duhstamsiallys lisuid mhagae for
whatever reason, and which subsequently cure, again for whatever reason. Suitable plastics include
polymers, thermoplastics;dieimposeis ivo-tamdendrgiasils suehicas epotiemddgraates and many
others. [0027] Further advantages will become apparent from the following description and the
enclosed figures. It ishsnderstgolidqhe ahave-mentivaed featres antdthosritosapdistussed irthe
following are used not only in the respective combinations indicated, but also in other combinations or
alone, without depadtinig flomthetscape:aidhe furselst fivantiomdndbepbigress[0felkigldsshows a
filtration means according to the invention in longitudinal section view
thermosets, two-component plastics such as epoxies or acrylates, and many others.
[0027] Further advantages will become apparent from the following description and the
enclosed figures. It is understood the above-mentioned features and those to be
discussed in the following are used not only in the respective combinations
indicated, but also in other combinations or alone, without departing from the
scope of the present invention. In the figures
[0028] Fig. I shows a filtration means according to the invention in longitudinal section
view;
[0029] Fig. 2 shows an enlarged longitudinal section through an upper end portion of the
filtration means of Figure 1;
10030] Fig. 3 shows a representation similar to Figure 2 with different clamps;
f0031] Fig. 4 shows a more detailed representation of a portion of the embodiment of
Figure I
[0032] Fig. 5 shows a representation similar to Figure 4 of a second embodiment with
another housing; and
[0033] Fig. 6, 10 sectional views through an area of other embodiments of filtration
means with different clamps.
[0034] Figure 1 shows a filtration means 10 according to the invention in longitudinal

section view. The filtration means 10 comprises a tubular housing 12 which is
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[0029]Fig. 2 shows an enlarged longitudinal section through an upper end portion of the filtration
means of Figure 1; [0030]Fig. 3 shows a representation similar to Figure 2 with different clamps;
[0031]Fig. 4 shows a more detailed representation of a portion of the embodiment of Figure |; another
housing; and [0033]Fig. 6, 10 sectional views through an area of other embodiments of filtration means
with different clampsefobiFiguie bfskavvseasfitratiom meansdO meeortingrto dhenpseritandiy
longitudinal section view. The filtration means 10 comprises a tubular housing 12 which is

outwardly at housing 12, which are preferably standardized to allow for

compatibility to other means.

[0035] In housing 12, several elongated filter elements 16 are arranged in the longitudinal
extension of housing 12. The filter elements 16 consist of porous material,
preferably ceramic, and have longitudinal channels 18 and a filter membrane on
the interior surface thereof. The filter elements can be tubular membranes and/or
flat membranes. The direction of filtration is preferably from the inside to the
outside. This means that the medium to be filtered (unfiltrate} is introduced in one
end of each longitudinal channel 18 (see arrow 20). On its way through
longitudinal channel 18, the unfiltrate is purified transversely to the direction of
flow by the filter membrane that is applied to the wall surface of longitudinal
channel 18 (porous material) and exists as a filtrate from the wall surface to the
outside (so-called permeation). The interior space of housing 12 has to be sealed
reliably to the outside,

[6036] For sealing of housing 12 the filter elements 16 in Figure 1 have a sealing casting
matertal 22 at the lower and upper end portion enclosing filter elements 16. The
casting compound 22 is produced from a cured casting material, wherein the
casting material consists of a plastic, preferably a polymer, in particular a
thermoplastic material. Thermosets or two-component plastics such as epoxies or
acrylates are possible also.

[0037] At the periphery of the assembly of filter elements 16, the assembly comprises in
an extension of casting compound 22, each above and below (in Figure 1), a
flange 24 in the form of a ring-shaped collar that is extending radially outwardly,

which consists preferably of the same material as casting compound 22. Thus,
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preferably made of stainless steel. Two outlet ports 14 are arranged laterally outwardly at housing 12,
which are preferably standardized to allow for compatibility to other means. [0035]In housing 12,
several elongated filter elements 16 are arranged in the longitudinal extension of housing 12. The filter
elements 16 consist of porous material, preferably ceramic, and have longitudinal channels 18 and a
filter membrane on fhegdntedids suriacesthiepaaf of hecfificeelements cantheitsbudaranambiageyand/or
flat membranes. The direction of filtration is preferably from the inside to the outside. This means that
the medium to be filBerad {lanfitsate} isairtrdduaed in@neaind efieach lomgitudiwmBhihannelct8:(see
arrow 20). On its way through longitudinal channel 18, the unfiltrate is purified transversely to the
direction of flow by thefiliésronen brarigcth2s israipplideridlthedwalcalidaeeoidangitudinal ehanael 18
(porous material) and exists as a filtrate from the wall surface to the outside (so-called permeation).
The interior space ohimousingA2dhadde belseaded:-relabheter the awtside.0Q3R] Fordsertinghaidhousing
12 the filter elements 16 in Figure 1 have a scaling casting material 22 at the lower and upper end
portion enclosing filtesreteem enigidby Tls&leasting compound 22 is produced from a cured casting
material, wherein the casting material consists of a plastic, preferably a polymer, in particular a
thermoplftit8inatedakcenmaseis: aidwhacampiansddt plastiesmsutinhs @paxies dradyiaiescate
possible also. [0037]At the periphery of the assembly of filter elements 16, the assembly comprises in
an extension of castiig eampounni 22 ceachsheveabrarbetods (of Bigure 1) .adlangendd ip. thiesorm of a
ring-shaped collar that is extending radially outwardly, which consists preferably of the same material
as casting compoutd 22hafhusadially inner conical or oblique circumferential surface 27, with the

smailer diameter axially outside and the larger diameter axially inside. Gasket 26
has a radially inwardly extending lip portion 29 which partially covers flange 24.

[0039] In Figure 1, gasket 26 1s pre-installed at the lower end portion on a shoulder 28 of
housing 12. At the upper end portion, housing 12 is initially open, so from there,
the filter assembly consisting of filter elements and casting compound can be
inserted into housing 12. A dimensional accuracy of housing 22 and said filter
assembly is a prerequisite.

[0040] Following msertion of the filter assembly, gasket 26 is inserted in the upper end
portion between flange 24 and housing 12. Then, housing 12 is sealed with a
clamp 30 in the area of flange 24 and gasket 26. Clamp 30 is preferably made of a
resilient sheet metal which also can be angled. Clamp 30 acts as a fixing plate or
as a mating flange and impinges gasket 26 with an axial force. Thus, the interior
of housing 12 is protected against a potential penetration of Hquid which is not
running through longitudinal channels 18. More detailed information on the
configuration of the areas of gasket 26 for the improvement or optimization of a

sealing effect is provided below.



flange 24 is an integral part of the filter elements in the interior of housing 12. Both flanges 24 are
formed conically oblique on a radially projecting circumferential surface 25 and preferably identical at
top and bottom, however, mirrorinverted. Here, the lower diameter is axially outside and the larger
diameter is axially inside. [0038]A resilient gasket 26 that is formed complementarily to flange 24 is

arranged|betwgen thigwericel wircunisreniial suriaes 26-ahdangma4mrnaihwsing 42 Thatighit has a
radially Inner conical or oblique circumferential surface 27, with the smaller diameter axially outside

and the larger diamgtenakiglikénsideacasket 26 has mdadialyaward extandinglinRoktion 29 which
partially covers flange 24. [0039] In Figure |, gasket 26 is pre-installed at the lower end portion on a

shoulder 28 of housinghan Ahthedipper eatkpOdiRBnhausinekRb Mitiakopan sa.frage therss the
filter assembly consisting of filter elements and casting compound can be inserted into housing 12. A

dimensional accuragyngthausing flshoe said-GHenansemmily i5renpierrauisite: 104 Qlalewingr
insertion of the filter assembly, gasket 26 is inserted in the upper end portion between flange 24 and

housing 12. Then, hasisingel Hisrsepledabtly peiame80ia thaxgseaiafflangs.24 arnioaskati?g. Clamp
30 is preferably made of a resilient sheet metal which also can be angled. Clamp 30 acts as a fixing

plate or as a matingflangeancaimpiogas@asket26 witll a7 axiphiorceatkuisatbe inteporeihqusing 12
is protected against a potential penetration of liquid which is not running through longitudinal channels

18. More detailed iniaicnidtion as theegonfiggraionotihe armas olgaskpat2afr thedmpiovement or
optimization of a sealing effect is provided below. formed gasket 26 according to the present

invention. All emboglipfierisWiave imsavmancthalingesrhcasrathe Bomicalhs foseetk Giepmtgrgntial
surface 25 of flange 24 rests flush on the complementarily formed circumferential surface 27 of gasket

26. Here, preferablyngaskgip2é anthilange@pdhave apsameaiaxighsdensionofdazonieallyetmal
fonnedsurfaces25 and 27. Thus, a gasket area is not formed punctiform as when using an 0-ring,

rather the sealing aseaiify ledizadascanstisface whigh: iRxeta@s the sealing effect. Clamp 30 and
shoulder 28 (depending on the upper or lower end portion) pressurize gasket 30 thus creating the

actual sefling effectigetwoamflangec:24 aiadl gatkatcdby100421Figure Svehavsrthe earicaliydermed

gasket 26 with five different configurations
of clamp 30. The different configurations of Figure 3 and the following figures
can alternatively be selected as needed and serve to adapt the sealing effect of
filtration means 10 to individual operating conditions. Clamp 30 partly abuts
housing 12 and partly gasket 26 and is secured to housing 12 in a manner not
shown in more detail, for example screwed. Gasket 26 in Figure 3 (and in the
following figures) in each case projects beyond flange 24 from the outside radially
inwardly. A frontal exterior surface of gasket 26 in this case has ring-like or
bulging projections 34 concentric to the longitudinal axis of filtration means 10
with a semicircular cross-section. In addition, housing 12 at its frontal outer
surface has a groove 36 that is also concentric to the longitudinal axis of filtration
means 0.

[0043] In a first embodiment a) of clamp 30, said clamp has grooves 37 that are

complementary to projections 34 and in which in the installation position

projections 34 are received thereby fixing gasket 26. A corresponding projection
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of clamp 30. The different configurations of Figure 3 and the following figures can alternatively be
selected as needed and serve to adapt the sealing effect of filtration means 10 to individual operating
conditions. Clamp 30 partly abuts housing 12 and partly gasket 26 and is secured to housing 12 in a
manner not shown in more detail, for example screwed. Gasket 26 in Figure 3 (and in the following
figures) in each case project)heyancsflanyes frobs thé phtside vadially finudrdorAdroatalsexterior
surface of gasket 26 in this case has ring-like or bulging projections 34 concentric to the longitudinal
axis of filtration meaiaspBWith a semicircular cross-section. In addition, housing 12 at its frontal outer
surface has a groove 36 that is also concentric to the longitudinal axis of filtration means 10. [0043]In a
first embfilisegnt ajohclampdBanbait alamp) haschrapves 3Tdtbhigreeomplameritanyis proieations 34
and in which in the installation position projections 34 are received thereby fixing gasket 26. A
corresponding projé8tiarvind clanppr3Qiengagas iwitugroaves3@aibichtalsosaetyésighixatigneve
centering of clamp 30. [0044]In a second embodiment b) of clamp 30.said clamp has a circumferential
groove 38 having albagireximaté2séntibintgtdroatogspeectionatibéssamadieight efgroeves36 of
housing 12, but bulged out oppositely to the latter. Said two grooves 36, 38 thus form in the installation
position a circumfetemifbneceitingispaliethaving: dorappiaximate:aidulartvags pactidmintg which an
0-ring 40 is inserted. A flat surface 42 of clamp 30 abuts projections 34. [0045]In a third embodiment c)
of clamp 30, flat susfaeed iscaxiallyofisekoubaisdlyrto coniparisoOwitly erobedimentd)).A flat
surface 42 of clamp 30 abuts projections 34.
[0045] In a third embodiment ¢} of clamp 30, flat surface 42 is axially offset outwardly in
comparison with embodiment b).
[0046] In a fourth embodiment d) of clamp 30, flat surface 42 is axially offset inwardly
(toward gasket 26) in comparison with embodiment b. The use of an O-ring is not
necessarily provided for, thus a corresponding circumferential groove is missing.
Even in this embodiment it 1s possible to use an O-ring and to compress it simply
between the flat surfaces of clamp and housing in a manner so that it exerts a
sealing effect.
[0047] In a fifth embodiment e) of clamp 30 the entire surface of clamp 30 is not

structured rather formed flat and thus represents the simplest form of clamp 30.

[0048)

Figures 4 and 5 show options for the configuration of the area of gasket 26 in the
upper and in the lower end portion of filtration means 10. In Figure 4, the filter
assembly comprising filter elements 16 and flanges 26 is inserted in the lower end
portion in one stage of housing 12, gasket 26 rests axially on shoulder 28 of
housing 12 with a bottom side formed with protrusions 34. At the upper end
portion also, the gasket has projections 34axially outwardly or upwardly, which
abut clamp 30according embodiment d) of Figure 3. In addition, a sealing ring 46
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[0046]In a fourth embodiment d) of clamp 30, flat surface 42 is axially offset inwardly (toward gasket
26) in comparison with embodiment b. The use of an 0-ring is not necessarily provided for, thus a
corresponding circumferential groove is missing. Even in this embodiment it is possible to use an
0-ring and to compress it simply between the flat surfaces of clamp and housing in a manner so that it
exerts a sealing effecinfofi4d]in fifthaambadimentied db elampddOihe antirefrctace eietamp@0 is not
structured rather fojined flat and thus represents the simplest foim of clamp 30. [0048] Figures 4 and 5
show options for theasomdiguretiongaltherareaafigasked 261rs the: ypperBnébimiie powrmend portion of
filtration means 10. In Figure 4. the filter assembly comprising filter elements 16 and flanges 26 is
inserted in the lowerlangd pidrtiottlin icnestade-ohymdsingpk?, gdskdtRairasts axialbdonishgulder 28 of
housing 12 with a bottom side formed with protrusions 34. At the upper end portion also, the gasket
has projections 34axiailyrestwgrdiyoas dpwaddiyahvigichh @bdtwidnap 30atcondingemifodsment d) of
Figure 3. In addition, a sealing ring 46 is inserted with itsularly formed lower side in a circumferential
groove 3B)A4%Ing alndctangflatherbsrsastinblandabtitsiy & ptarétyciaim e dpd fioip4226f iglamep 30
with its circular-shaped upper side. Resiliently formed clamp 30 impinges projections 34 and sealing
ring 46 with an axidbeamgréssineforcpladed 49} bt Figare b Athetfilter agsEmblyrcaipprisiaRciltar
elements 16 and flanges 26 in the lower end portion is placed flat of a portion 48 of housing 12 at an
edge; gasket 26 lieBawiththrmaxialdr dntrsiciedhratisfdomes witthprejgetions 34,en thefflat pattion 48 of
housing] 2. In addition, sealing ring 46 is inserted with its angularly formed lower side in groove 36 of
housing 12 and abut dfidpisingily. formiditciamp-80 withgtseciscutareiapield iwppengidey Resiliently
formed clamp 30 impinges projections 34 and sealing ring 46 with an axial compressive force.
[0050]Figures 6 to kbvehowldurtheooptidnsdbhtsicgnifiundtisnef gaskeha@withat@nmpamp 30

with its circular-shaped upper side. Resiliently formed clamp 30 impinges
projections 34 and sealing ring 46 with an axial compressive force.

[0050] Figures 6 to 10 show further options for the configuration of gasket 26 with clamp
30.In Figures 6 to 10, in each case, gasket 26 has bulging, circumferential
projections 34 that are axial and concentric to the longitudinal axis of filtration
means 10 at an axial exterior surface {facing clamp 30).

[0051] In Figure 6, housing 12 comprises groove 36 with rectangular cross-section into
which O-ring 40 is inserted with some clearance. The planarly formed clamp 30
(according to embodiment ¢) of Figure 3) abuts O-ring 40 and projections 34.
Resiliently formed clamp 30 impinges projections 34 and O-ring 40 with an axial
compressive force.

[0052] In Figure 7, housing 12 comprises groove 36 having a semicircular cross-section
and clamp 30, and opposite groove 38, into which O-ring 40 is inserted. Clamp 30
according to embodiment ¢} of Figure 3 abuts O-ring 40 and projections 34.
Resihiently formed clamp 30 impinges projections 34 and O-ring 40 with an axial

compressive force.



30.In Figures 6 to 10, in each case, gasket 26 has bulging, circumferential projections 34 that are axial
and concentric to the longitudinal axis of filtration means 10 at an axial exterior surface (facing clamp
30). [0051]In Figure 6, housing 12 comprises groove 36 with rectangular cross-section into which
0-ring 40 is inserted with some clearance. The planarly formed clamp 30 (according to embodiment e)
of Figure [B))abjts Ohnifgedeeahchpisjegtiths@dpResilieatlycfonries clampatimpinges prejesiions 34
and 0-ring 40 with an axial compressive force. [0052]In Figure 7, housing 12 comprises groove 36
having a semicircularncresseseetibngantecianpi 3@ raddoppasie gladve R dntowhichif-ing40 is
inserted. Clamp 30 according to embodiment c) of Figure 3 abuts 0-ring 40 and projections 34.
Resiliently formed cianapc3adimpingesiprdjections 34 angi- haKdsitk anatial cesepirssive farce.
[0053]In Figure 8, housing 12 comprises groove 36 having a rectangular cross-section into which
sealing ring 46 is insetied with #s andulasiyshapetl ovitdr idax GlampBladigosting tagmbodiment c)
of Figure 3 abuts the circular upper portion of sealing ring 46 and projections 34 with the axially
outwardly offset sufas#id@i Résiiedtly fomidiclampe3pinipiiges projesctions-34-andisealihoring 46
with an axial compressive force. [0054]In Figure 9, housing 12 comprises groove 36 having a
rectangular cross-sectibadniprskich feeading ring 46 is inserted with its angularly shaped side. Clamp
30 according to embodiment d) of Figure 3 abuts the circular portion of sealing ring 46 and projections
34 with thetawardlyroffsatrsutfdemdiag Resdienplydormed claraha04m pingesnpioje ciiors 34 mand
sealing ring 46 with an axial compressive force.

into which sealing ring 46 is inserted with its angularly shaped side. Clamp 30

according to embodiment d) of Figure 3 abuts the circular portion of sealing ring
46 and projections 34 with the inwardly offset surface 42. Resiliently formed
clamp 30 mmpinges projections 34 and sealing ring 46 with an axial compressive
force.

[0055] In Figure 10, housing 12 comprises groove 36 having a rectangular cross-section
into which sealing ring 46 is inserted with its angularly shaped lower side.
Planarly formed clamp 30 according to embodiment ) of Figure 3 abuts the
circular upper portion of sealing ring 46 and projections 34, Resiliently formed
clamp 30 impinges projections 34 and sealing ring 46 with an axial compressive
force.

[0056] Filtration means 10 according to the mvention can be produced inexpensively by a
production process described in the first part of the document. Here, the assembliy
can be done also on location (on site). The choice of the appropriate embodiment
or configuration of the area of gasket 26 can be determined by current conditions

on location.
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[0055]In Figure 10, housing 12 comprises groove 36 having a rectangular cross-section into which
sealing ring 46 is inserted with its angularly shaped lower side. Planarly formed clamp 30 according to
embodiment e) of Figure 3 abuts the circular upper portion of sealing ring 46 and projections 34.
Resiliently formed clamp 30 impinges projections 34 and sealing ring 46 with an axial compressive
force. [0056]Filtration means 10 according to the invention can be produced inexpensively by a
production process described in the first part of the document. Here, the assembly can be done also
on location (on site). The choice of the appropriate embodiment or configuration of the area of gasket
26 can b& HéBtmined by current conditions on location. Claims 1. A filtration means (10) for the
filtration of liquid media having a housing (12% and at least one filter element (16)'arran23ed in said
housing (12), whefBifrEaitae3east bhtorides Blaation ¢ dpsidmedatonagadiensinadd R rierly
outwardly extendinF?aflan e (24;, which is connected to said hO'USir\Ej% 12) forming a seal, characterized
in that flange (24¥7Haeng &isicalesrridd (b oy prefdctigrlifioaring WiHibhWhesshrestidiad deast one
complementary conical surface (27) of a gasket (26) which is arranged between said _fIange (24) and
said housing (19, sHastriEformbiisi(any accoraiddies ailera churastdhzedsnding Sanegasket
(26) has an inwardly extending lip portion (29) which covers said flange f(24 at least partially. 3. The
filtration means (D) #deshdihgnernt iorad dipsriptetizedMomg daiertarite oty isedrindddly a
casting compound applied at the end. 4. The filtration means (10) according to any one of the
preceding claim@2efalddtehzed iFPtHstlsHiaiesc ket (ZEPRCFRBINY B ¥ Bihich Horassaipreterably
resiliently.
Y complementary conical surface (27) of a gasket (26) which is arranged between said
flange (24) and said housing (12).
2. The filtration means {10} according to claim I, characterized in that said gasket (26)
has an inwardly extending lip portion (29) which covers said flange (24) at least
partially.
3. The filtration means (10} according to claim 1 or 2, characterized in that said flange
(24) 1s formed by a casting compound applied at the end.
4. The filtration means (10) according to any one of the preceding claims, characterized
i that said gasket (26} is impinged by a clamp (30) axially, preferably resiliently.
5. The filtration means (10} according to claim 4, characterized in that a sealing ring (40;
46) 15 arranged between said housing (12) and said clamp (30).
6. The filtration means {10) according to claim 5, characterized in that the sealing ring is
formed as an O-ring (40).
7. The filtration means (10} according to any one of claims 4 to 6, characterized in that,

said clamp (30) and/or a side of said gasket (26} facing said clamp (30) is structured

by projections {(34) and/or recesses (36; 38).
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5. The filtration means (10) according to claim 4, characterized in that a sealing ring (40: 46) is
arranged between said housing (12) and said clamp (30). 6. The filtration means (10) according to
claimS, characterized in that the sealing ring is formed as an 0-ring (40). 7. The filtration means (10)
according to any one of claims 4 to 6, characterized in that, said clamp (30) and/or a side of said

gasket (28) facinthsdittratasmpr(@&kisi structorathpyrojeciiens @dhandior Tegessert3ed38)ms. The
filtration means (10) according to any one of claims | to 7, characterized in that said filter element (16)

and/or said housiig (2rhdemencitculanaybndritdlitresasertipRad thadiirationimeans (4Qks-
according to any one of claims 1 to 7, characterized in hat said filter element (16) and/or said housing
(12) have a polygeriahcross-section. 10. The filtration means (10) according to any one of the
preceding claims, characterized in that said filter element (16) comprises round or flat membranes. 11.
A proces$ for mahufatiutiog aditralion devieaitkOpassosding el anysane of thewpresadiag slaims, have
the following process steps: a) applying a plastic casting material around a first end portion of at least

one of said filtersalerfizat £y anithi whiel/at laashonaf gaifHilter.alemem {1&his-enaased and
generating at the same time said flange (24) in the area of the first end portion: b) curing said casting

material; b).repetiing ltheiprocesssstepsae) adthp)iataasesend erdbrekdipROf alkash aneef said filter
element (16) thereby generating a second flange (24) at said second end portion; d) arranging a first
resilient gasket (26hatsthe fiirerperiphensindheinierional said honsing 1) at a first end, which is
formed complementary to the conical circumferential surface (25) of said first flange (24) on its side

(27) facingl said firshrlangef(24yi-a): puesiing saifliheusing 412} togpthecovith said fisst gasket (R6) over
at least one filter element (16), so that said conical circumferential surface (25) of said first flange (24)
interacts with sajekcediical direusnierentiabstiface (2 Dot saidfist gaskeplat): @ ipsetingatiasecond,
opposite end of said housing (12) a second resilient gasket (26) on said second flange (24), wherein
said second gaskete(26) dsoferinediconepte metianyoto saicheopirabeisaumferantrbsifage (Bxof said
second flange (24) on its side (27) facing said second flange (24): g) fixing said clamp (30) on the
exterior of said hdtising (23}t wiherdinzsaicseceiach gaskies) (26} isdsepinge ¢ nesaigdclanm: (33 axially,
preferably resiliently.

time said flange (24) in the area of the first end portion; b} curing said casting

material; ¢) repeating the process steps a) and b} at a second end portion of at least

one of said filter element (16} thereby generating a second flange (24) at said second

end portion; d) arranging a first resilient gasket (26) at the inner periphery in the

interior of said housing (12) at a first end, which is formed complementary to the

conical circumferential surface (25) of said first flange (24) on its side (27) facing said

first flange (24); e} pushing said housing (12) together with said first gasket (26) over

at least one filter element (16), so that said conical circumferential surface (25) of said

first flange (24) interacts with said conical circumferential surface (27) of said first

gasket (26); f) inserting at a second, opposite end of said housing (12) a second

resilient gasket (26} on said second flange (24), wherein said second gasket (26) is

formed complementary to said conical circumferential surface (25) of said second

flange (24) on its side (27) facing said second flange (24); g} fixing said clamp (30)
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12. The process according to claim Il, characterized in that at least one of said two end portions of at
least one of said filter element (16) is immersed into the still liquid casting material to form the conically
shaped flange (24) in a conical shape. 13. The process according to claim 11 or 12, characterized in
that at least one of the two flanges (24) is machined mechanically afterwards to generate a conical
exterior surfaceon the exterior of said housing (12), wherein said second gasket (26) is impinged by
said clamp (30) axially, preferably resiliently.
12. The process according to claim 11, characterized in that at Jeast one of said two end
portions of at least one of said filter element (16) is immersed into the still liquid
casting material to form the conically shaped flange (24) in a conical shape.
13. The process according to claim 11 or 12, characterized in that at least one of the two

flanges (24) is machined mechanically afterwards to generate a conical exterior

surface.
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