5 FILTER ELEMENT The invention relates to a filter elenent of sintered-
toget her plastics particles having substantially the 10 shape of a
narrow, hollow box with two | arge, zigzag or corrugated first side walls,
two narrow second side walls interconnecting the first side walls, a closed
bottom si de and an opposite open side, wth the peaks and valleys of the
first side walls extending in the 15 direction fromthe bottomside to
the open side and the filter elenent, at the open side, having a head for
attachnment which is elongate and constitutes at | east one flow passage. 20
DE 42 11 529 Al discloses such a filter element, with the head thereof also
consistigg of sintered-together plastics particles. Such filter elenents,
which are also referred to as filter pockets or lanella-type filter

el enents, are suitable in general fBILTERAEBREMEYTpar- 25 ticles from
liquid or gaseous nedia to be filtered. Par- ticularly preferred fields of
use are the separation of solid particles fromgaseous nedia, such a _flue
gas or air, anthg hensephiari ggleresoltdl pafiiléres shegant o dsivEeredai d
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side of the fiberdmgsagparaidusamar eppeopakat etpdyy aide, with the peaks
and valleys of the first side walls extending in the

15 direction from the bottom side to the open side and the
filter element, at the open side, having a head for
attachment which is elongate and constitutes at least

one flow passage.

20 DE 42 11 529 Al discloses such a filter element, with
the head thereof also consisting of sintered-together
plastics particles. Such filter elements, which are also
referred to as filter pockets or lamella-type filter
elements, are suitable in general for separating par-

25 ticles from liquid or gaseous media to be filtered. Par-
ticularly preferred fields of use are the separation of
solid particles from gaseous media, such a flue gas or
air, and the separation of solid particles from liquids
or liquid droplets, such as water or oil.

30
Filter elements are usually employed in filtering appa-
ratus, and the medium to be filtered can flow from the
unfiltered gas side of the filtering apparatus through
the side walls of the filter elements into the hollow

35 interior thereof, and from there through the flow



partition disposed substantially transversely or hori- 5 zontally in the
filter apparatus, such that the clean gas side is |ocated above the
unfiltered gas side. The filter elenments are nounted such that the head is
"sus- pended" on the partition. Usually, there are provided several filter
el ements one after another such that the-20 | arge, first side walls

t hereof are disposed substan- tially parallel to each other with thejr
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in specific ti a preset - pressure

through the filter element has been -3- reached, are cleaned off by a

pressurized mrfﬁéaﬁgads of the filter elements are provided with a
15 mounting and reinforcing sheet metal member in order to

give them sufficient strength which permits mounting at
the heads at all. Furthermore, in the region of the
bottom side of the filter elements, there is provided a
support in the filtering apparatus, which additionally
20 supports the filter elements by way of a foot rail
attached to the bottom side thereof. In practical appli-
cation, the foot rail is a solid reinforcing rail having
in its lower end a downwardly open U-section and being
adhered at its upper end into the bottom side of the
25 filter element.

The mounting and reinforcing sheet metal member at the
head of the filter element and the additional support of
the filter element in downward direction in the £il-
30 tering apparatus are necessary for the filter element to
withstand the loads during operation. Especially in the
region of the head, high loads occur at the filter ele-
ment which are due to the weight of the filter element
proper and caused during operation. The filter elements,
35 in specific time intervals or after a preset differen-

tial pressure through the filter element has been



opposite to the normal filter flow, with the result that particles
deposited on the unfiltered gas side of the filter are released fromthe

filter surface and fall 5 down in the filtering apparatus, from where
t hey can be renoved. Such cl eaning causes oscillations or additional |oads
caused by the cleaning blast acting on tha-filter element. 10 Wth
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el ement that can € manu easl | not require
addi tional reiededegitng nenbers to be attached, V\:hl le it nevertheless is of
suf- ficient strength. According to the invention, thi s is achieved in case
of 30 the known filter element in that the fjlter erret com prises
two uni fi®d haé&d et TontFAFRGS 0RE S TERE 9% 3% 19535 f oot
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both for reasons of strength and with regard to parti-
15 cularly efficient manufacture. However, there was the
disadvantage left that vrelatively complex shapes are
necessary for manufacture, that additional reinforcing
parts are necessary on the filter element and that, in
particular with longer filter elements, an additional
20 support at the foot of the filter elements is necessary

in the filtering apparatus.

The object of the invention therefore consists in making
available a filter element that can be manufactured more
25 easily and does not require additional reinforcing
members to be attached, while it nevertheless is of suf-

ficient strength.

According to the invention, this is achieved in case of
30 the known filter element in that the filter element com-
prises two unified halves each containing one of the
first side walls, that a foot of synthetic resin is cast
on the bottom side, and in that the head consists of
synthetic resin and is cast on the first and second side
35 walls such that it surrounds with a first part of its

height the first and second side walls on the outside



and projects wth a second part of its height beyond the first and second
side walls so as to cover the sane at the ends thereof, and in that the
head fornms in the second part of its height, in the at |east one flow 5
passage, an, in terns of flow, advantageous transition fromthe zigzag or
corrugat ed space confined between the two4tirst side walls, to a
substantially rectangul ar cross-section of flow. 10 The advantage of
si npl e manuf aéhdr @rogectehaithy ot @ecsinshmnr tacdoridishdraighthdgwrnshttitsh

becomes appar emt Rer N ddotesh@adyhy 18Nisy NG (Ve Bal¥es Lok Yaleerfad-to-
gether plastics partic¢les, each containing one of the first side walls, to
formthe filtefrPRg %‘b‘g?i shegesber 384 1rof thak fiha eheaflerkafims wikh thee

result that filkkebnd eparentcE of t guiHed gitf,f ef gntt HE navsilansstcaBnbe flow

manuf actLgred usi_n Qne single sitnt eri n&nngfl d onl 2 ghe hal vVes 'us.tt have to
be cut to the BAFCLOT’ar*Hi nbRsitSAESt fBm 51O oughi s S BEERINg, S it aT B X hped
configuration dfrosi trhe2@igzaigered-dageideared|sastdec s @erined detween the
Surprisingly, it h r ou t very _st ilt I e
pro- duced fr or%b%)hegﬁﬁés?abr%qgieha%’sgggby ﬁéll f—’lyi %ﬁ%ﬁ%ﬁ%%ﬁ%l?_ﬁ%@%aﬁn@r‘ap
casting-on of &§YREsds&sdignf odt fdPwsynthetic resin to the two united hal ves
brings about additional 25 savi ngs since the synthetic resin material is
of suf- fjcient. strength also w thoyt additional reinforcing . elenments. It
i's knownI hat <Pt h g’<§“"r’:€‘§ien o o YRYifer "RG0 ©oF ¢ thelt$¥or ous
si nt er ed-t oget b@emepltasicdcesdimat &d alhe HowemMaTi,onWiadc dfe o efdsd mentf diexgood
strength of the erl_:tirefil (ra%rntdﬁlerrent ar at

..Ln the light of the se

manuf act ure of “Fhe“Head fro Y eRfFHdEe E)}qu hgah’??elp el BHEH lfe‘f'st?'he

transition frogethersipkastalds perthelds, edeadcoAtedndingg ¢metlé the
itﬂ‘éeg;ingﬂétitgefiir@% waldes La1ibe WBP&LAPTEAON s RELeRhgalR RN SSL L LM

15 of the filter element, with the result that filter ele-

ments of quite different dimensions can be manufactured

using one single sintering mould only. The halves just

have to be cut to the particular dimensions from a,

roughly speaking, plate-shaped configuration of sin-

20 tered-together plastics particles. Surprisingly, it has

turned out that very stable filter elements can be pro-

duced from the unstable halves by unifying the same. The

direct casting-on of a head and a foot of synthetic

resin to the two united halves brings about additional

25 savings since the synthetic resin material is of suf-

ficient strength also without additional reinforcing

elements.

It is known that synthetic resin is of higher strength
30 than the porous sintered-together plastics material.
However, what is decisive for good strength of the
entire filter element, in the 1light of the separate
manufacture of the head from the remainder of the filter
element, 1is the transition from the side walls to the
35 head. According to the invention, the side walls in the

upper portion thereof are enclosed from the synthetic



-5- resin of the head both fromthe outside and fromtheir end side. This
provi des an especially |large connecting area between the two nmaterials.
Synthetic resin material that has preferably entered the porous material at
the 5 connecting areas provides a gradual transition between synthetic
resin and sintering material, so that theshigh strength requirenents are
fulfilled in particularly good manner. Nbreover, the advantageous
transition in wesin off fthey, hehdchoty dorem ithe edubyidaeandgLfayprort iy u-
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1 further positive effect on the strength.

It has turned out that a support in the foot region of
filter elements according to the invention is not abso-
lutely necessary even in case these are relatively long.
20 Furthermore, it has surprisingly turned out that the
filter elements are so stable that they may even be in-
stalled in filtering apparatus whose partition, dif-
ferently from conventional filtering apparatus, is dis-
posed in the housing on edge instead of transversely.
25 The filter elements then are in a mounting position in
which, compared to the suspended position, they are
rotated by 90° with viewing direction to one of the
large first side walls. In this mounting position, too,
the filter elements are mounted at the head, with the
30 filter element projecting freely into the unfiltered gas
region of the filtering apparatus. It is apparent that
particularly high forces act here on the filter element,
since in addition to the conventional tensile forces,
there are also moment loads occurring.
35



-6- Casting on of the head provides relatively high design freedomfor the
head and permts manufacture of the head w thout any post-machining. Only
in this manner is it possible, e.g. already when casting the head, to
produce 5 a snooth sealing area requiring no post-machining, and it is
possi ble to cast on or in nmounting neans.such as openings etc. for
attachnent to the partition and/or a groove for a gasket during nanufacture
of the head. |Cakssiabsemossi bhe theask quieteldss weehat heedvbsight 3893810
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and reinforcing sheet metal member.
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Preferably, wall portions of the first side walls are
connected to each other between the second, narrow side
walls. Preferably, a connection will be made there where
peaks or waves of both first side walls are closer to
20 each other. A connection can be made at some or all
peaks or waves. The connection can be established by way
of connecting webs projecting from the first side walls.
Preferably, but not cogently, a connection between head
and foot of the filter element is continuous. This con-
25 nection between the large side walls in the manner of a
mutual support increases the stability of the filter
element considerably. This reduces specifically also the
sensitivity of the large side walls to oscillate during
cleaning. In particular for mounting in filtering appa-
30 ratus having a partition standing on edge, i.e. for "la-
teral" mounting, it has turned out especially advan-
tageous when the connections between the first side
walls are provided substantially at regular intervals
and are spaced from each other by a distance between
35 approx. 0.9 to 1.4 times the thickness of the filter

element (as measured at the head between the outside of



wal | s are provided substantially at regular intervals and are spaced from

each other by a distance between 35 approx. 0.9 to 1.4 tines the
t hi ckness of the filter elenment (as neasured at the head between the
out si de of - 7 - the first side walls) . The nonent |oad arising in case

of lateral nmounting of the filter elenent7can thus be distributed in
particul arly advantageous nanner to indi- vidual, smaller filter portions
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rectangle with a longitudinal axis has turned out parti-
15 cularly preferred for lateral mounting, in which the
zigzag first side walls have first and second wall
sections, with the first wall sections extending sub-
stantially at right angles to the longitudinal direction
and the second walls sections extending at an acute
20 angle with respect to the first wall sections. In parti-
cular, the second wall sections extending at an acute
angle to the first wall sections may extend from the
inner end portions of a first wall section to the outer
end portions of the next wall section. It is also
25 possible to provide between the first and second wall
sections further, additional wall sections, for example
such wall sections extending substantially at right
angles to the first wall sections, i.e. parallel to the
longitudinal direction. For reasons of stability, it may
30 be preferred to arrange the first wall sections in sub-
stantially evenly spaced manner £from each other.
Mounting of such a filter element can also take place in
suspended manner. However, this configuration, which in
cross-section has in essence the shape of a fir tree,
35 gspecifically for lateral mounting provides particularly
high strength due to the relatively acute angles between



30 be preferred to arrange the first wall sections in sub- stantially
evenly spaced manner from each other. Munting of such a filter el enent can
al so take place in suspended manner. However, this configuration, which in

cross-section has in essence the shape of a fir tree, 35 specifically
for lateral nmounting provides particularlg-high strength due to the
relatively acute angl es between -8- the first and second wall sections
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in view ng direebi apdorooneaet baethaugariiy sdvaindageailss 7 extending in
zi gzag or corru- 30 gated fashion. Narrow, second side walls 33
| ateral ly

The invention will be elucidated in more detail herein-

after by way of an embodiment shown in the drawings

15 wherein:

Fig. 1 shows a filter element according to the in-
vention, arranged on a partition disposed on
edge;

20
Fig. 2 shows a section through the filter element at

the position marked II-II in Fig. 1; and

Fig. 3 shows a section through the filter element at
25 the position marked III-III in Fig. 1.

Fig. 1 illustrates a filter element 1 having a foot 3
and a head 5, as seen in viewing direction on one of two
large first side walls 7 extending in zigzag or corru-
30 gated fashion. Narrow, second side walls 33 laterally
join the first side walls 7 to each other so as to form
a box-like structure. Furthermore, a partition 9 can be
seen that 1is part of a filtering apparatus, not
illustrated in more detail, which separates an unfil-
35 tered gas side 11 of the filtering apparatus from a

clean gas side 13. Filter element 1 has its head 5



join the first side walls 7 to each other so as to forma box-1ike
structure. Furthernore, a partition 9 can be seen that is part of a

filtering apparatus, not illustrated in nore detail, which separates an
unfil- 35 tered gas side 11 of the filtering apparatus froma cl ean gas
side 13. Filter elenment 1 has its head 5-9-. -9 - "laterally" nounted to
partition 9 di sposed on edge, the illustration show ng the so-called cl ean
gas side-type dflatrestadi Nyt irmurtﬁedf@fnaltteirt@ren%rdiapOWd hon hiédge y pehef
nstal | ation, the Jahehalors UEhaseng! chRALS. &R B1eanPllceCh sabsy
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side-type Ofi'ﬁaﬁﬂéfbon the unfiltered gas side 11 of partition 9.

15 Mounting and demounting in this case take place via the
unfiltered gas side. Filter element 1 can also be
mounted in suspended manner instead of laterally. Parti-
tion 9 then is provided in the manner of an intermediate
floor in the filtering apparatus between an unfiltered

20 gas side 11 disposed, for example, at the bottom and a
clean gas side 13 disposed at the top. With this sus-
pended installation position of filter element 1,
mounting of the filter element either on the clean gas
side or on the unfiltered gas side is possible as well.

25 Often, there is not much space left above the filtering
apparatus, so that the clean gas side-type of installa-
tion of filter element 1 and, thus, changing from the
clean gas side cannot be realized. Lateral mounting in
connection with clean gas side-type of installation of

30 filter element 1 permits mounting of the filter element
1 from the clean gas side 13, since as a rule there is
room available 1laterally beside filtering apparatus.
Between head 5 of filter element 1 and partition 9, a
gasket 15 can be seen as sealing means between unfil-

35 tered gas side 11 and clean gas side 13.
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Furthermore, it can easily be recognized in Fig. 1 which
forces act on filter element 1 with the illustrated la-
teral type of mounting. Differently from the conventio-
20 nal "suspended" type of mounting of filter element 1 in
the filtering apparatus, in which mainly tensile forces
are exerted on the transition between head 5 and filter
element 1, the projecting arrangement of filter element
1 in case of lateral mounting leads to the application
25 of moment 1loads, and thus of both tensile and com-
pressive forces at those locations. For example, in the
upper region of the transition in Fig. 1 there are
mainly tensile forces acting on the transition, whereas
in the lower portion there are pressure forces arising
30 at the transition. Especially harmful load peaks may
arise during cleaning off, where in addition to the sta-
tionary loads there are dynamic loads arising due to the
blast of pressurized air, which may cause the system to
oscillate and may cause damage in particular at the
35 transition.
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15 the particles in the mould are just melted to such an
extent that they may connect to each other at their
points of contact. The pore size can be controlled by
way of the particle size and the process parameters
during manufacture of the structures. In addition there-
20 to, on the afflux side of the filter elements there may
be applied a finer-porosity coating for example of
finer-grain polytetrafluorocethylene particles or fibers
or a mixture of particles and fibers, whereby the sur-
face filtration properties can be controlled particu-
25 larly well and can be matched particularly well to the
substances to be filtered. It can easily be seen that
with this sintered-together structure of the filter ele-
ment from particles that are each joined together at
their edge portions only, no particularly high capabili-
30 ty to withstand loads is present. This holds all the
more at those locations where loads occur in 1locally

concentrated manner.

In the transition shown in Fig. 2, side walls 7 are sur-
35 rounded on the outside by head 5 with a first part 23 of
its height, whereas a second part 25 of the height of
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meral 28.

Fig. 2 basically shows a sgection through filter element
1 at a location of filter element 1 where the zigzag
20 first side walls 7 approach each other. However, the
right-hand side of the figure, in hatched manner, also
shows the outermost wall portion of the pattern located
therebehind. It can also be seen how the flow passage 19
merges in a manner advantageous in terms of flow, from a
25 substantially rectangular cross-section of flow in the
upper region of head 5 to the interior of filter element
1. The transition takes place from the innermost wall
portions obliquely wupwardly and outwardly in funnel-
shaped manner, whereas it extends from the outermost
30 wall portions in substantially rectilinear manner or

with slight inclination only (cf. numeral 31).

Basically any synthetic resin is suitable for casting
head 5 and foot 3 to the side walls 7 of the filter ele-
35 ment. However, for accelerating manufacture, it is pre-

ferred to use fast-curing synthetic resins or also such
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of the entire dg |vweall el enent 1 since the individual

15 The two halves 37 and 39, in addition to the second
narrow side walls 33, are also connected to each other
along wall portions 41 and 43, preferably from head 5 to
foot 3. This provides a subdivision into smaller box-
like elements or cells, thereby increasing the strength

20 of the entire filter element 1 since the individual
cells themselves already display relatively  high
strength.

The first side walls 7 extend in substantially =zigzag
25 pattern and are composed of successive first and second
wall sections 45, 47 following each other. First wall
sections 45 extend substantially in equally spaced
manner at right angles to the longitudinal direction 35,
and second wall sections 47 extend from the inner end
30 portion 49 of a first wall section 45 to the outer end
portion 51 of the next first wall section 45. Filter
element 1 in cross-section thus has a substantially fir-
tree-like configuration. The first wall sections 45 ex-
tending at right angles to the longitudinal axis provide
35 for particularly high rigidity of the first side walls 7

at right angles to longitudinal axis 35, which in parti-
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the top towardgleb@ing off, the flow component is substantially at
right angles to the second wall sections 47, so that the
15 particles are blown away from longitudinal axis 35

towards the outside during cleaning off.

In addition thereto, the preferred flow direction in
cagse of lateral mounting is from the top towards the
20 bottom along the filter element 1, so that the oblique
arrangement of the second wall sections 47 yields parti-
cularly good afflux conditions to these second wall

sections 47.



20 bottomalong the filter elenent 1, so that the oblique arrangenent of
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t hese | i ons 47. - 15 - Patent Clains 5 1. Afilter
el ene*ﬂillﬁﬂﬂ"mjlﬂmgm’led-toget her plastics particles having substantially
the s cOly » hol | ow box with twe-large, zigzag or corru- gated
first side walls (7), two narrow second side walls (33) interconnecting the
first side walls (7), 10 a closed bottom side and an opposite open
side, with the peaks and valleys of the first side walls (7) extending in
the direction fromthe bottomside to the open, side and the bottom side
being further pro- vided with a footP3B3Rt SmtPIRR filter el ement (1), 15

at the open side, having a head (5) for attachnent which is el ongate and

constitutes at _| east flow ge .(,19 cha act zed Lo th
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first and second si t ha surrounds with
a first part (23) cfatads fRaI%thtSlLﬁ@ fadde alfd iseedPdnargevwwsecend7 S8 on

the outside and prQjfets Q@ 1%11;%%%1@1&%1"@( 29e ofiddts didhialbeyond the
first and second si vvaI s (7; 33) ., so as_to cover t he ends (Jég% thereof

and 30 10 in tal'lé?t lagpd M&‘{“S)SJ@% ARG (P PR R §
height, in the at l@astpesesl baw pasisagss of the first side walls 7

extending in the direction from the bottom side to
the open side and the bottom side being further pro-
vided with a foot (3), and the filter element (1),
15 at the open side, having a head (5) for attachment
which is elongate and constitutes at least one flow
passage (19),
characterized in
that the filter element (1) comprises two unified
20 halves (37; 39) each containing one of the first
side walls (7),
that the head (5) and the foot (3) are cast on of
synthetic resin, with the head (5) being cast on the
first and second side walls (7; 33) such that it
25 surrounds with a first part (23) of its height the
first and second side walls (7; 33) on the outside
and projects with a second part (25) of its height
beyond the first and second side walls (7; 33) SO
as to cover the ends (27) thereof, and
30 in that the head (5) forms in the second part (25)
of its height, in the at least one flow passage
(19), an, in terms of flow, advantageous transition
(31) from the zigzag or corrugated space (17) con-
fined between the two first side walls (7) to a sub-

35 stantially rectangular cross-section of flow.



in ternms of flow, advantageous transition (31) fromthe zigzag or
corrug#,ﬂ'”mi on- fined between the two first side walls (7) to a
sub "TH uglly rectangul ar cross-section of flow. - 16 - 2.
The filter elentnts of claim1, characterized in that the head (5) has
formed there- on nounting neans and/or a igr-oove (21) for a gasket (15). 5

3. The filter elenent (1) of claim1l or 2, characterized in that the head
(5), as seen iR-a piben Kiildgy ehamenitng Idi idctdleni dwar ds t he bott om si de,

is of elongate confdrgidaritean 28d B! lthelGiead (5) P RIHREre -
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at |east one transV&r Y HDrGHY oy a FhEOVE| tlél) efOfeft BORSF any
of clains 1 to 3, 185). wherein the zigzag or corrugated pattern of
the firstc: side walls (7) is a mrror image to a plane of symetry between
the first” side walls (7). 5. The filter elenment (1) of any of clains 1 to
4, 20 ®her dhe fallteporetliesmsit (4l; of3)clagfm thed i,st side walls (7)

are connected to e%q,jg=1 e sheiqeen tthl%tseE}%'dhﬁQﬁ” Si gg @ trﬁagﬁg)a 6.

The filter elenent (1) of claim5, 2 aracterize
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supported with respect to each other by at least one

transverse reinforcing wall.

4. The filter element (1) of any of claims 1 to 3,
15 wherein the =zigzag or corrugated pattern of the
first side walls (7) is a mirror image to a plane of

symmetry between the first side walls (7).

5. The filter element (1) of any of claims 1 to 4,
20 wherein wall portions (41; 43) of the first side
walls (7) are connected to each other between the

second, narrow side walls (33).

6. The filter element (1) of claim 5,

25 characterized in that a transverse reinforcing wall
of the head is provided at a location where there is
also fofmed a connection between the first side
walls (7).

30 7. The filter element (1) of claim 5 or 6,
characterized in that the connections between the
first side walls (7) are disposed substantially at
regular intervals and are spaced from each other by
a distance of between about 0.9 to 1.4 times the

35 thickness of the filter element (1).



regul ar intervals and are spaced from each other by a distance of between

ab s the 35 t hi ckness of the filter elenment (1).
ﬂmw&mtlmiﬂmrmge el errent (1) of any of clains 1 to 7, characterized in
hat* t e tilterselenent , In a cross-section between head (5) and foot

(3) has substantially the shape of an eligngate rectangle 5 havi ng

a longitudinal axis (35), and the zigzag first side walls (7) have
first and secoBd wdlHe §@chqq;n§1(amgent47()l) wift rrvheff iglsiimgaly tectsi ons (45)

ext endi ng substant 'c’ﬂ}la]as@cteﬂz%t :?r'i‘gl:ﬁétt@.h%hefﬂlct'&' tarkRahe di(Lpet |1@n435)
and the second wall 10 sections (47) extendi ng a le to

t an a
the first wall sectdafsEeptian breveent ead edent 1§ G a?# 8,
characterized in thafbdthatanglis b@hwee@h&b@ faf Sbn15elongateaﬁﬂec8&(ﬁg‘ilcé wal |

sections L5 47) sBstacen 2000k Z0le L nd dher Lot et ety
clainse 1 to 9, 20 first swderevalbsfi(¥r-peve LToatti ngnds peovndedﬂadrﬂ-the
afflux side of trmeJéééf%héﬂfﬂgan44ﬂ)'with the first wall sections (45)
extending substantially at right angles to the
longitudinal direction (35) and the second wall
10 sections (47) extending at an acute angle to the

first wall sections (45).

9. The filter element (1) of claim 8,
characterized in that the angle between the first
15 and second wall sections (45; 47) is between approx.
20° and 50° and preferably between approx. 25° and
4Q0¢°.

10. The filter element (1) of any of claims 1 to 9,
20 wherein a finer-pore coating is provided on the
afflux side of the filter element (1).



