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Filter cartridge with a sieve in an outlet aperture 10 The invention
relates to a filter cartridge, which can be filled with granular filter
material, approximately in the shape of alcup which is open at the top and
can be closed with alid, with a base with at |east one outl et
aperture, with sieve neans and with side walls, for filtering
liquids, in particular water. For filtering water, it is known to

15

use i on exchangers and/or act] chargcoal _as Ilter material. In
operation, the filter cartri dgmq&%ﬁ‘ﬁﬂ‘@@e%gﬁ?}ias its central

| ongi tudi nal axis preferabl &kt _Ig(mgéqa@gg}@ Qestdigt the lid is at
the top and the base o?mﬁhejf%ﬁzt er cartri geﬂlﬁls at the bottom The
water to be filtered flows into the-—————-—- t-+-e-at--the top (through inlet
apertures) and |l eaves the filter cartridge bel ow at the 20 base. Such
filter carttidges are inserted in a funnel provided for themin a water.

purification device. The fpﬂ@}@mhggé){”ﬁﬁqogi@@ il ahuBbvigagur col l ecting
Cartee S R

cont ai ner for filtered l'iqui and preferab 'S osed at the top

with a renovable lid. Into the funnel at the top, the user places, for

exanple, tap water, which can be used for preparing tea or the |ike

after passing through the filter méans Tnto the collecting 25 cont ai ner.
(
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10 The invention relates to a filter cartridge, which can be filled with granular filter
material, approximately in the shape of a cup which is open at the top and can be |
closed with a lid, with a base with at least one outlet aperture, with sieve means and

with side walls, for filtering liquids, in particular water.

15  For filtering water, it is known to use ion exchangers and/or activated charcoal as
filter material. In operation, the filter cartridge of known filter means has its central
longitudinal axis preferably vertically arranged such that the lid is at the top and the
base of the filter cartridge is at the bottom. The water to be filtered flows into the
lid at the top (through inlet apertures) and leaves the filter cartridge below at-the

20 base. Such filter cartridges are inserted in a funnel provided for them in a water
purification device. The funnel is placed on a receiving or collecting container for
filtered liquid, and preferably is closed at the top with a removable lid. Into the )
funnel at the top, the user places, for example, tap water, which can be used for -
preparing tea or the like after passing through the filter means into the collecting

25  container.

Filter cartridges are known which bave narrow slits forming the inlet and outlet
apertures, as these are easy to manufacture using injection moulding techniques.

Injection mouldable plastics is preferably used for such filter means.
30

It is desirable for as effective filtering as possible to provide the liquid entering the



Filter cartridges are known which have narrow slits formng the inlet and

out |l et apertures, as these are easy to manufacture using injection
moul di ng techni ques. I nj ection nmoul dable plastics is preferably used
for such filter means. 30 It is desirable for as effective filtering
as possible to provide the liquid entering the

2 filter means, the water, with as large a surface of filter
material as possible, and to force the liquid to undergo as intensive
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t hese particles, which are easily optically visible to the end-user,
whi ch can pass through the inlet 20 and outlet slits already representing

the Iower |\ OleflhGSl 5P srtlxcg?#tlexd medns has natutrﬁﬁfhar%t%h%gesé' to reduce the size of

the outlet apertures in the filter cartridge. With the slit shape for these apertures

16 which is easily achievable by injection moulding, there has been no success, in a
reproducible and controlled manner, in making the width of the slits less than 200
pm with precision. In particular, activated charcoal particles can be plate-shaped,
their minimum dimension reaching 250 um or less, so it is precisely these particles,
which are easily optically visible to the end-user, which can pass through the inlet

20 and outlet slits already representing the lower limit for injection moulding
technology.

Planar sieve fabrics in the form of fibrous webs are already being placed on the
inner surface of the base of a filter cartridge and in this way prevent the passing out
25  of smaller particles. Disadvantageously, however, germs collect on such fibrous

webs and sieve fabrics made, for example, from paper pulp.

The object of the invention is to improve the known filter cartridge such that on the
one hand even small particles of granulate of, for example, < 200 xm wide cannot

30  pass through the outlet apertures in the base, and nevertheless ensuring good
through flow of the liquid to be purified is ensured.



Pranar sieve fabrics in the formof fibrous webs are already being placed
on the I nner surface of the base of a filter cartridge and in this
way prevent the passing out 25 of smaller particles. D sadvantageously,
however, gerns collect on such fibrous webs and sieve fabrics nade,
for exanple, from paper pulp. The 3obj ect of the invention is to

I nprove the known filter cartridge such that on the one hand even
smal| particles of granulate of, for exanple, < 200 [err]mw de cannot 30
pass through the outlet apertures in the base, and neverthel ess ensuring
good through flow of the liquid to be purified is ensured.

3 | n lcseordaneeewvith the inveatiomvibistabect istshlved abfhati - 64 catletaperties t hat
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this, a 15 lution has been found far bath keeping back the spall
granul ate par flﬂg#i@ge gmecf ﬁ?éa&e bioék‘?_ﬁ? r‘?ﬁJ é@%ﬁﬁ‘b}df{tﬂ@g%%&%&t‘?fpﬁwgm maay
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with a frame, where there are 1 to 64 outlet apertures in the base. With this, a

15  solution has been found for both keeping back the small granulate particles and for
maintaining the through flow of the liquid to be filtered through the filter cartridge.

It has further been shown that with 1 - 64 outlet apertures in the base, the
proportion of outlet surface to the whole base surface is in the range of

20 0.44(=1/2.3) to 0.12(=1/7.7). The frames of the fabric insert can be
approximately the same thickness as the base of the filter cartridge, so the fabric
insert configured in this way can be flush with the base surface. The through flow
conditions for the liquid to be filtered are in this way improved further. If with this
number of outlet apertures in the base, the proportion of the outlet surface to the

25 whole base surface is kept within the range described, the smallest of the throttle
effects previously found is ascertained. The skilled person would therefore have the
teaching to hand, to provide a specific size and number of outlet apertures such that
only a specific outlet surface is produced in relation to the total base surface
available.

30

The effects sought by means of the invention are particularly advantageous when 3 -



1t has further been shown that with 1 - 64 outlet apertures in the base,

t he proportion of outlet surface to the whole base surface is in the
range of 20 0.44(=1/2.3) to 0.12(=1/7.7). The frames of the fabric

i nsert can be approximately the same thickness as the base of the
filter cartridge, so the fabric I ns¢rt configured in this way can be
flush with the base surface. The through fl ow conditions for the
liquid to be filtered are in this way inproved further. If with this
nunber of out | p4 oRRe abstREs 4R gwﬁdmﬁ%e_ B3 altd &@%t??d?ﬁoxpf)f thB8BudtshFhce
surface to the 25 ol e base surface is kept within the range descri bed,
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avai |l abl e. fects soug y neans of the invention are
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15  The ability of the filter cartridge to retain the small granulate particles is also
improved in the upper area éccording to the invention in that between the filter
cartridge and the 1id, a sieve fabric is arranged, which is preferably joined integrally
to the lid. With this, it is particularly preferred when the fabric insert is configured
with a part projecting into the inside of the filter cartridge, for example a dome-

20  shape, such that a contact is produced between the fabric insert and the filter
material. In this way, one has on the one hand the good capacity for retention by
means of the sieve means with the small pore size, and on the other hand the
surface tension of a liquid with the property of water is interrupted, resulting in a
good capacity for through flow.

25
In both the lid area and the base area of the filter cartridge according to the
invention, advantageous flow problems of the liquid to be filtered are produced,
although with conventional filter cartridges the pressure ratios sometimes cannot
overcome the blocking effects. The observation of the teaching according to the

30 invention alleviates the defects of the known filter cartridges. Any air cushions are

pushed away so that the pressure of the column of liquid, even when small,



produced by the surface tension of the liquid to be filtered or by the

pressure rati os. 15 The ability of the filter cartridge to retain the
smal | granul ate particles is also i nproved in the upper area
according to the invention in that between the filter cartridge and

the lid, a sieve fabric is arranged, whiclh is preferably joined integrally
tothe lid. Wth this, it is particularly preferred when the fabric insert
i s configured with a part projecting into the inside of the filter

cartridge, foreneyai P sighiRant2Qupte res!Ofhe! idilia Gp MRtk ' cin RiFUCCd
between the fabric insert "and the filter materiar. 1n this way, one
has on the oneéviFNg anhprapdeml thrapgivite \filfeo materiaband the small particleswsfahs fider t he

si eve neans w -he | pore.si and on the other hand the

surface tensi %ﬁ%@ﬂaargggh‘eﬁweﬁﬁnq ﬁ*@daﬁgb@%@e@f “ﬁﬁ,ht er is interrupted,
resulting in a good capacity for through flow 25 In both the
lid area and the base area of the filter cartridge according to the

i nvent i on, SadEnsnaghesube plasticsthodatieate noh-wonen] thguivatds Sfabeic findett® o dsiave
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defects of the known filter cartridges. Any air cushions ar
away so that tmdeghissmalldn gfe aaseeofabe slithusing injegtion moelding tetteniquesalAls, with

5 encqunters,nqg. .sk.gnificant .counter pressures, The liquid to be
filtered can f1&W*® the%aW"?WB?}'f ?/frﬁpbgllamtcﬁ? Sﬁaﬁetsh@egiqnfiégt-nat erial and

the smal |l 4particles of the filter material are at the same tinme held
back extrenely well. 5 Even when the plastics threads are non-woven,
t he words "fallt fan beradvantageous'from aemanufacturingopdint’ ofceiew lte join ehie base of the

net-like siev onstr.yction. .Thi astics. threads cross right
angl es or at &5ﬁ§’l1188%1‘?18r P%mfnf‘gt%%ﬁg&mﬁﬁ étsadlpnae@?\z@&maewrcoﬁf% not
be injection moulding manufacturer can, for example, mould the base of the filter
cartridge or the whole cartridge such that the fabric insert is injection moulded into
15 it and, for example, also welded. The frame surrounding and supporting the actual

plastics fabric can be arranged flush with the base. Such an intermediate product

can then be delivered to the filling plant where is available in magazines and is
taken hold of by an automatic filling and closing machine. Neither a machine, nor
the manufacturer’s staff have then to bother with individual fabric inserts or

20 transport and arrange them with particular care. The filter cartridge must
nevertheless be correctly positioned for filling and closing, and when the base is
joined in a non-removable manner to the fabric insert, no special assembly step is
additionally necessary.

25  The use of a hydrophilised plastics fabric in the base of a filter cartridge of the type
described hereinabove is also advantageous. In order to improve, that is to say to
shorten, the through flow time of the liquid to be filtered, it is advantageous to treat
the sieve fabric made from plastics with substances by means of which the fabric

becomes hydrophillic. These substances can be liquids which affect the surface of
30 the plastics.



made this small in the case of the slits using injection noul ding

techni ques. As with a gauze, the fabric insert made from pl astics can
al so be shaped and cut. 10 It can be advantageous from a
manuf acturing point of viewto join the base of the filter cartridge

or tothelid to the fabric insert in a nBn-renovable manner. The
I nj ection noul di ng manufacturer can, for exanple, nould the base of the

filter _ cartridge or the whole cartridge such that the fabric insert
is injection Ml sigdlal MaAndd in atdorddide Wit theXavedtion abiterivlatedly ttaged r ane
surroundi ng and supporting the actual pl astics fabric can_be arranged

flush with tholasteerabggesan a uses isrthe iter eartsidgel described heregnghoen ehhese are
delivered to the filli ant. where i.s.avai,lable i azi .and ,i
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in the base of a filter cartridge o he type descri bed herei nabove
i s al so advantrefgeange to the astagked drawingprimvtlesetinghows ino say to shorten,
the through flowtine of the liquid to be filtered, it is advantageous to
treat the sieve fabric nade from plastics with substances by neans of

whi ch thetbabrfigure 1 a vRECONEE HANIGORE ifitet artridse S Whed PRWAD Fin BRMoUMIde
| i quids which affect the surface of 30 the plastics.

6 In a siml ain Waditeetion of te centerd dengitifingl axis andvent i on a
bacteriostati reat ed X | astics,fabriec can us L[ the filter
cartridge desﬁé‘%é(# hgrépﬁéﬁgﬁ “%1 r%méﬁgg &Q hﬁerdic.ﬁt@&%ema%%é{lﬂgd@f '1%
this, among which arejfvegig.fects of steam irradiation and the li ke.

15  The embodiment of the filter cartridge shown here has the shape of a cup open at
the top which can be closed by a 1id which is not shown. In the base 1 there are
located six outlet apertures 2, and closed side walls 3 extend, slightly widening in
a conical manner, from the base 1 upwards. At one point on the periphery the side
walls 3 are interrupted by a side notch 4 which can also be used to control the

20  rotary positioning of the filter cartridge when béing arranged in the filtering device,
by means of a loose tongue and groove engagement. In the cross-section view
shown in Figure 2, this side notch is clearly visible as the section runs according to
the angled, dashed line II-II exactly through the centre of this side notch 4. If this
dashed line of intersection in Figure 1 is followed, the bending point is in the centre

25  of the base 1, through which the central longitudinal axis 5 shown vertically and by
a dot-and dashed line in Figure 2 runs. From there, the line of intersection II-IX

extends to the left so that an outlet aperture 2 in the base 1 is intersected.

Figure 2 shows two stacking ribs 6, which are arranged on the inside of the conical
30  side wall 3 and extend from the base 1 upwards over approximately half the height
of the side wall 3. They are regularly distributed at an angle such that in this



5- 7 Furt her advantages, features and possibilities for application of
the present invention wll be evident fromthe follow ng description
of a preferred enbodi nent with reference to the attached drawi ngs. In
these is shown, in 10 Figure 1 a view of the base of the filter
cartridge, when viewed fromthe outside 7 in the direction
of the central |ongitudinal axis, and Figure 2 a cross-section view
through the filter cartridge according to the i nventi on.

15  The enbodémbodimefit, ttoeefdnile theerdrs hd'ﬁ@geﬁhoﬁﬁﬂeﬁﬁﬁékir\%:éné hgidehas@ep! a
cup open at t.he tg{) whi ch can be closed by a lid which is not shown.
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rotary posiﬁi onin 82‘ trgg filter cartridge when being arranged in the
filtering devi € stagly B MARAFAC.3 | oose tongue and groove engagenent .
In the cross-section view shown in Figure 2, this side notch is
clearly visible as the section runs according to t he angl ed, dashed

line 11-11 exaAt the toprwidglend o€ tgeednical eide twWills3 Sther 18 Wcatedd sdaling Mafige 7
dashed line of [ptersection in Figure 1 is followed, the bendi ng po%nt is
in the centre Y§HandmmPhégBE§§81, t hr ough which the central |ongitudina
axis 5 shown vertically and by a dot-and dashed line in Figure 2
runs. Fromthere, the line of intersection II-1I1 extends to the left

so that anfCoutThd sidpevdllsr3ear? injectidiembaded in bfe pRESWRhEBase 1, whereinthgur € 2
shows two stacking ribs 6, which are arranged on the inside of the coni cal

30  side wal | CTessxyeatienviewdbigusd showsishe éeedingpeatrel8 intherbaappt thebetiemlin hal f
EESI geis 82:} e Fﬁ&ﬁ??g arth IR idiection m(ﬁYdix?i Bl gids 3 nhnitatiurd e ﬁgsn%ts an
7 flows from this feeding centre 9 through the radial channels 10 towards the outside,
wherein the outlet apertures 2 in the frame 11 being formed are constructed with the
15 fabric inserts 12. These fabric inserts 12 are injected over the frames 11 in the base
1 and joined integrally to them. The pores 13 between the plastics threads 14 are

indicated by cross-hatching in Figure 1.

With the embodiment selected here, six outlet apertures 2 are provided inside the
20  C-shaped frame 11. This outlet surface AF6 is made in proportion to the whole
base surface such that a value of 1/3.3 = 0.303... has formed.

With another embodiment, which is not shown, with three outlet apertures and a
further ome with sixteen outlet apertures, with a comparable formation of the

25 proportions, the proportion VF, 4 is in a range of between 1/2.6 = 0.384 on the
one hand and 1/6.25 = 0.16 on the other hand. In other words, 1/2.6 > VF; ¢ >
1/6.25.

Further experiments with embodiments with 1 - 64 apertures have shown that the
30  corresponding relationship is 1/2.3 > VF,_o > 1/7.7.



enbodi ment, for exanple, three are arranged. After stacking one inside

anot her, the finished filter cartridges are set down on these
stacking ribs 6 for storage. Bef ore assenbly of the whole filter
means, in particular the joining of the filter cartridge to the lid,
which is not shown, these enpty filter car8ridges can be stored 5 in
rod-li ke stacks in a magazine. At the top wide end of the conica
side wall 3, there is |located a sealing flange 7 wi th an annul ar
groove 8.  10VF6Tisthenithtepropbrtion3f Beutley @ethatOR ﬁ@%@ﬁ%a%&tﬁﬂ@e | ﬁx@% ¥ th

t he base 1, mhe{eln t he cross-section view Figure 2 shows the ?eedlng
centre 9 in thel HXQtist aperarasot VB iihthe proportiom of Hiecdutlet surfaceao thi tvhole

i nj ection noul gj i f omnufacture the pl.astics flows from
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wher ei n the ousddetixteper Mgt dindly, WHeAehd manm | st r.uct ed
with the 15 éabric insertsd%gf These fabrféifgggg?g%%gggggﬁ{ﬁ?ggﬁgéﬁover
the frames 211 Peivesiel gad &4, VF, = 1/23and 8iFee 1ftBgrally to them The pores
13 between the plastics threads 14 are i ndi cated by cross-hatching in
Fi gure 1. Wth the enbodi nent selected here, six outlet apertures 2
are provided inside the 20 C-shaped franme 11. This outlet surface AF6 is
made in proportion to the whol e base surface such that a val ue of
1/3.3 = 0.303... has forned. Wth anot her enbodi nent, which is not
shown, with three outlet apertures and a further one with sixteen
outl et apertures, with a conparable formati on of the 25 proportions, the
proportion VF[err] is in a range of between 1/2.6 = 0.384 on the one
hand and 1/6.25 = 0.16 on the other hand. In other words, 1/2.6 > VF[err] >
1/ 6. 25. Furt her experinents wth enbodi ments with 1 - 64 apertures
have shown that the 30 corresponding relationship is 1/2.3 > VF[err] >
1/7.7.




8 VF6 is then the proportion of the outlet surface to the whol e base

surface in the case of six outlet apertures. VF[err] is the proportion
of the outlet surface to the whole base surface when the nunber of
outl et apertures was in the range between three and si xt een.

Accordingly, when the nunber of outlet ap&rtures was in the range of 5
between 1 and 64, VF[err] = 1/2.3 and VF[err] = 1/7.7.

9 Cl ai s 1. A
filter cartridge, which can be filled wClaimgranular filter material,
approximately in the shape of a cup which is open at the top and can be 5
closed with alid, with a base (1) with at |east one outlet aperture (2),

with a sieve ans(l) W@H f f Lds, In

parti cul ar vvaggr cha'rgac?é}dl sedgl hwxﬁa Be 6@3&1 érg%‘g{rult @?8}3&1%%&& e

provi ded, each with aap‘paxkxmﬂtelwm&hé si{ap@ of wicup Wﬂiu&sislopenﬁrmméntﬂc)anw th

a pore size in the fabhric of 50 [err]mto 300 &’o‘ftd m preferably 80 to 200
F

[err]m 105 2. ¢ osed with pilids vy 2 brgyd) Jd 356 opg oBtlel; apetture (2),
characterised in thaty, { t 2) | n
the base (1), the pr opor : rké%ve\ﬁfa% (}2)Oafnd \’r]lth side wa%ls Q4 fo‘?tﬁléﬁﬁé 1ftﬂ1ﬁ§ {n
(A) to the whol e bas epatid:lﬂacwa(eﬁi) chasacteristdhdn rthmgb 34 Outet apertures (2) are

=1/2.3) to 0.12 (=1/7.
( ) to ( prov?ded each with a fabric insert (12) with plastics frames (11), with

a pore size in the fabric of 50 pm to 300 pm, preferably 80 to 200 pm.
10
2. Filter cartridge according to claim 1, characterised in that with 1 to 64
outlet apertures (2) in the base (1), the proportion VF, 4, of the outlet
surface (A) to the whole base surface (B) is in the range of 0.44
(=1/2.3) t0 0.12 (=1/7.7).
15

[¥5

Filter cartridge according to claim 1 or 2, characterised in that 3 - 16
outlet apertures (2) are provided in the base (1) and the proportion VF, 4,
of the outlet surface (A) to the whole base surface (B) is in the range of
0.38 (=1/2.6) to 0.16 (=1/6.25).
20
4, Filter cartridge according to one of claims 1 to 3, characterised in that
six outlet apertures (2) are provided in the base (1) and the proportion
VF, ¢ of the outlet surface (A) to the whole base surface (B) is
approximately 0.303 (=1/3.3).
25
5. Filter cartridge according to one of claims 1 to 4, characterised in that
between the filter cartridge and the lid there is arranged a sieve fabric
which preferably is integrally joined to the lid.

30 6. Use of a hydrophillised plastics fabric in a filter cartridge according to

| 1 VT

one of claims 1 to §.



15 - 3. Filter cartridge according to claim1l1 or 2,

characterised in that 3 - 16 outl et apertures (2) are
provided in the base (1) and the proportion VF[err] of the
outlet surface (A) to the whol e base surface (B) is in the range of

0.38 (=1/2.6) to 0.16 (=1/6.25). 20 10 Filter cartridge

according to one of clains 1 to 3, characterised in that
six outlet apertures (2) are provided in the base (1) and the proportion
VF[err] of thel.outl et Usardfaz da¢tédiostaicaline trotmed eplintise fahiicl e IR éavtridge

approximately 0.303 (=1/3..3). 25 , D. Filter cartridge according
to one of claims 1 toaﬁc,or@ﬁért%ef‘%f’fgléﬁ“ﬁ htq frat bet ween t he
filter cartridge and the Iid there is arranged a sieve fabric
which preferably is integrally joined to the |id. 30 6. Use of
a hydrophillised plastics fabric in a filter cartridge according to
one of clainms 1 to 5. 10
7. Use of a bacteriostatically treated plastics fabric in a filter
cartridge according to one of clains ]“mﬁ"'
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