2176126 FI LTER DEVICE The invention relates to a filter device according to
the preanbl#*e to the Main Caim SuCh lgevi ces forn1part of | abora- tory,
g&&chni cal and i hdustrial fi‘lters. They range in length froma few
cenfimetres: up, to about a netre. The nedia may be 5° air or |iquids.
Thgy are used in. the manufacture of pharma- ceutical products, nutrient
products, high-purity water, dielectric oil, chem cals, cosnetics,
sol vents, galvanising solutions, resins, greases and.oils, radEptzq21%§§
wast e, paints and varnishes, inks, air and gas, vapour, acids, |
fied gases, syrup, cellul ose solutions, hydraulic oils and fluids,
pol ynmers, adhesives, resins, lubricants, fuels, lubricating oils, crude
wat er, condensate return, light oils, operating water. According to the
application, so the filter flnenessFEmWEESDEWIﬂRﬁafron11 to 500 u. In
- about 80% of cases, the outside su cartridge is the
I nl et surface and the I nner surface consti- tutes the outlet surface. In

t he Other'CasﬁﬁgsiH?eBEhBﬂerQ ATARIFLY 'Sf¥fi ;%%kfééﬁ?é%%rdfy {QSLQS

outwardly suc ~for exanple, in the case of ressed a
I'n that Case,pi@@ﬂbl&héo“@h%rMEHBSCIaim. Such devices form part of_labora-

tory, technical and industrial filters. They range in length
from a few centimetres up ‘to about a metre. The media ﬁay be
5  air or liquids. They are used in the manufacture of pharma- |
iv)\«/ - eeuﬁicel pfbduéts,.nutrient products, higﬁ-purity vater,
| dielectric oil, chemicals, eosmeti¢s5 sdlvents,'galvanising
solutions, resins, greases and oils, radio-active waste,
paints and'varnishes, inks, air and gas, vapour, g;ids, liquee
Ib ~ fied gases, syrup, cellulose solutions, hydraulic:pils and
fluids, polymers, adhesives, resins. lubricents; fuels, |
lubricating.oils, crude water, condensate return, iight oils,

operating water.

According to the application, so the filter fineness may

o~ 15 range from 1 to 500 Mo

In about 80% of cases, the outside surface of the filter
cartridge is the inlet surface and the inner surface consti-

tutes the outlet surface.

- In the ofﬁe:_eases. the filter'cartridge_is traversed froo
20 the inside,pﬁtwardly such as, for example, in the case of

filtering cbmpressed air. In that case, then, the water runs
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e outer surfacé of the filter cartridge.' 1f the filter is
omthe inside outwardly, then the filter cart- ridge may al so

mof a filter bag which fits,into a metal cartridge: the malls\;\z

perforated.- Filter 5 devices of. this type al though in nbst 3o
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ioned in the preanble to the Main 10 ~Caimis used in those
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holds the filter cartridges and has the necessary apertures
aUmetan hhcwnﬂngyx<1hhswamiﬁndff&mﬂtnuarenpéheoehhed, Mpslik¥r
evi ce has a head-whith'is separable G t he adapter.
dayiabsooﬁeumma.u.“ggukmnhnugs in o !fpcesesmmlbhbhe hﬁaddisc-
t he appli cati ongigk¥@*<nown filter devices may have the . '
shdpedt ajeptes), Fale Mpsnuikedefer éxbnpheibn Gataboguangl e and
so the exanpl e of germfree filtration., the filter cart-
hﬂonétGtsmsénladﬂﬂimdgﬁﬁn#eﬂ Frbteea%npfeMeesrsouAHB Deaetsch-
the surface of ‘beer.'in beer storage vats is created by pure
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t he food-

10

-disc—shaped}adapterjmentioned 1n_the,preamb1e to the Main

Claim is used in.those.cases where the filter cartridges are

closed at their free end. Then, the adapter holds the filten\‘,

. cartridges and has the necessary apertures that the medium

. can flow in on one sidg and flow out.

15

n the other.

Mostly, the filter. de;ice has a headiﬁhich'is separable from

the adapter. However, it may also be’ that the adapter is in

one piece with the head.

P

e

"According to the application, the known filter devices may

20

25

have the follow1ng disadvantages°
a) Taking house water filtrat1on as an example and even more -
- 80 the example of germ—free filtration, the filter cart-
ridges ought not to be touched by hand ’ For_example, of
course the pressure og,the surface of beer ln,beer storage
. vats is created bj pure compressed air.& But also in |
connection with the pharmaceuticals industry, the food-

stuffs production industry, etc.,'sterrlity does. not play’

a major part. It is;%rue that the manuﬁ%cturers enclose

plastic gloves with-

%at they supply so ‘that the filter




25 stuffs production industry, etc., sterility doesnot play a major part.
It is true {hag the manufacturers encl ose plastic gloves with: what they
S&pply so that the filtér . - 3 - cartridges which are delivered sterile
cafr remain sterile. However, it js on the one hand burdensone to put on
pl astic gl oves but even i.f oné& Ghrg on plastic gloves, then of course the
filter cartridges can cone in contact with the inpure anbient air. b) In

the case of ZLHF?&#ﬁQ’wlfn{é'ﬁ:e?i-ga!fglP@SPgﬁfsﬂ'@PPﬁ%t-?FPOPeEQQni @gtgmur.face

in course of tiIne. us also I'-n course o Ime t ter cartridges becone

EXh?U$ted-_Vﬁ@@e@@ﬁ?QiﬂQi&h@nfﬁﬁée&nGaﬂEhhdgﬁ?deﬂ?pﬁaet6Y$ht5BGC$Qd§tHE
avoiding filter cake falling fran the filter cartridges into the cup. But

now the filtglo¢e® Hac éPelei Wﬁ'@dguEHrbhebiaH@le, glbves,akh@nn@gessary to
wash the filter cartridge, whether because one .w shes to use it again or

because one caworoé theopMitepvewrviibgebBechinl tomecliecohitagitngit® ithe At
the sanme tine, the adapter will also have to be washed. Al nost al ways.the
filter head hmplreesdbienbeavmshed because filter cake can also find its
way into it. This washing is extremely unpleasant. In nost cases, solvent
I's needed which neans that |arge volunmes of sol vent '
b) In the case of filtration; filter cake becomes deposited on
the 1n1et.surface'in course of time.  Thus also in course
of time the filter cartridges become exhausted. When
changing the filter cartridges, no-one ever succeeds in
N - | ' |
o avoiding filter cake falling from the filter cartﬁidgeg into
the cup. But now the filter cup has to be washed. Further-
more, it is also necessary to wash the filter cartridge,
vhether because one wishes to use it again or because one

cannot throw it awéy with the filter cake clinging to it.

At the same time, the adapter will also have to be washed,

Almost always the filter head will need to be washed

because filter cake can also find .its way into it..

A~~~ This washing is extremely unpleasant., In most cases,
solvent is needed which means that large volumes of solvent
are involved and that the people doing the washing have

to wéar respiratory masks. Thus cleansing is ver& diffi-

cult,

c) The filter'cups not only have to withstand the pressure.
They also have to withstand attack from the media.
This means that the materials for the filter cnps have to.

be chosen not only according to the anticipated

pressure. -Insteed, special:materisls will often be



are involved and that the people doing the washing have to wear respiratory-
masks. Thus cd eansing is very diffi- cult. c) The filter cups not *only N
have; to withstand the pressure. They al so have to Wﬁthétandzatfack'fron1thg*
nmedia. This meenR that the materials for the filter cups have to be chosen™®
nbt only according ta the antici pat"'eH pressure. |Instead, special materials
w il often be -4 - required. For instance, sea water resistant quality
steel will hfdigs.feddd fidsdandd)l ailedvdted idd$Ys e Vpier1ty Natural ly,
the sane also applies in-the case of acids, |lyes or other hore or less - |
aggressi ve glrd1a.wid)l @Fd ateqdiined delired s o feanded €6 ofiilher oseent r at ed
filter cake materials such as, for exanple, netals or rare netals. In
t hensel ves wdtage sestwarnddy withe ad smacyl s vap pebonei nlephei cedei af '
concentrated formon the filter cart- ridge. Wen changing the cartridge,
however, itadids,ndwyes tablathdmtmene I-%sle%rnsswsﬂhéef!'Fgé#.-cake wil |
float back or plop back or in sonme other way enter the filter cup so that
concentration has to be carried out again. e) In the case of such materials
whi ch halde Qfkane igr dded sl TRE 2 RoTRC O ¥eE hi Bam f bhe onegptrated fidter: i ve
materials, the , o
cake materials such as, for example, metals or rare

metals. In themselves, these substances will already have
become deposited in concentrated form on the filter cart-
ridge. When_changing the cartridge, however, it_ié inev-
itab_le that at least parts of the filter cake will float back A
~or plop back or in some other way enter the filter cup so

that concentration has to be carried out again. .

e) In the case of such materials which have to be graded as
hazardous, such as for examplé'radio—active materials, the
filter cup comes in contact with them and also has to be

thrown away.

fj.Because changing takes a long-time, washing tak;s a long
time and -also the time involved on other jobs is consider- \;«;)
able, the length of working time lost is also considerable.
This means-th§t filter plants have to Sefover-dimensioned

if they are intended to operate continuously.

The object of the invention is to indicate a solution in
which the abdve-mentioned disadvantages - according to the
application - are avoided. The solution ought to be inexpen-
sive, It iz not in:cﬁded to make re-thinking obl:gatery. In

principle, it shbnld be possible to retain the previous prin-

ciple, i.e. 8 new type of filter cartridge need not be



filter cup cones in contact with them and- al so has to be thrown away. f)
Begause chahglng takes a long time, washing takes a long tine and al so the

1N, i nyol ved on ot her jObS is consider- able, the length of working tine

' IG%T is al so considerable. This neans that filter plants have to be

over - di nensi oned i f they are intendef to operate continuously. "The object

of ¢he invention is to indicate a solution in which the above-nenti oned

di sadvant &geessarcortingalntinn ahvuldatlee bearsd mplei dad. thiise imel ution

ought to be inexpen- sive. It is not intcnded to nmake re-thinking .
bllgator?x??ﬂiﬁY%mlple it should be possible to retain the previous prin-
ciple, i.e. a newtype of fllter cartridge need not be - 5- necessary.

The sol ut] oul d al so be s | e and .t hus i expensi ve. Accordlng to the
i nvention, ‘f?ﬂ‘g q‘rﬂ § % j\f’ ilshé’rﬂé’gt d$ Jesnl vied e th

t he f
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only according to its mechanical |oading; nor is it necessary to pay atten-

tion to iMsushené Fahter emRe eder coRdP ihi BBntalE UtRC:HE b1 HARbMIngS T educed
by nore than the factor 10. The costs

and. this latter can then be dlmen51oned_only according

to its mechanical loading; nor is it necessary to pay atten-
tion to its chemical properties. The time'tequired for
changing is reddced.by more than the factor 10. The costs
are minimal because such sleeve material and in most cases also
the tube itself can alfeady be obtained as a mass prodﬁced:
product. Also in cases where the inlet surface is'on'thé
inside of the filter cartridge, the invention has prOVéd
_succgssfqlz for example, when filtering compressed gir. the
water runs.off the outside of the filter cartridge and

remains in the Sleeve.

The effect of the features according to Claim2 is that an ~

absblutely tight.connection exists between the adapter and

the sleeve.

The features of Claim-3 make it possible to obtain a particu-
1ar1y simple-connéction in ghat the sealing ring.does not
only seal but also clamps and maintains the sleeve. In this

way, a plurality of filter devices can be "converted" with-
out additional technical complication. Certainly, the sealing
ring must have sufficient retaining force that it reliably

holds the sleeve even if the contents of the sleeve are heavy.



are mni mal because such sleeve material -and in nost ‘cases al so the tube. }‘
itself -can already be obtained as a mass produced product. Also in-cases ™~
where the inlet surface is on the inside of the filter tartridge, the - :
i ngention has pr oved successful : £org exanple, when filtering conpressed 5(/\
air, the water runs off the outside of the filter cartridge and remins in

thé sl eevenel togf emf §ALHEEP aESQEdi-@ F@16581 FE 2iRe LI e AD
ab/m/utel 3htel g%fegg§§e8?| 8%9e§| sté %et S\/een t he g?japter and %hee sl eeeve The

- features qh1Chpe8bdrBtkend bleseshbitreo RREatO acPobhblate! pétyperl e
connection in that the sealing ring does not only seal but also clanps and

nalntalns sthhesskggvehith hhaﬁsMﬁyataipluaalbéymsaefthlsﬁedevhtee £an be
"converted" with- out additional technical conplication. Certainly, the
sealing r lisgerrsarehatzhasutﬁe sleeve matenial ngdbescaothfil owtunéerabhe tokes
the sl eeve even if the contents of the sleeve are heavy. The features of
Cl aim 4 estant phaesspegardl ess of the inter- nal pressure, the sleeve
nowhere has to acconmodate peripheral stresses, which neans that it can be
made thinner while it is ensured that the sleeve material does not. flow
under theBdoﬁif§t18n9pr—B§s§Pét“B9stFFB§ dnst ke £iaifrds AecdPABABUTO Claim

5, no | ongqitu- _
%1na1 forces occur i.n the sleeve. The term second end zone" -

refers to the effective end zone regardless of whether the

sleeveextends further "'in any way whatsoever,.

By combining‘_ t_h_e ___features of Clai.ms_' 4 and 5, the sleeve can be A
made from very thin film which may be paper thin. It can |
then consist, for instance, of PVC, polyethylene, polypropy-

lene or the like.

The effect of the features of Claim 6 is ‘that the'(effective)
second end zone reliably rests on the bottom zone. -Further-
more, the filter cartridge can then be mOre:easily removed
tog-_etner_ with the adapter and the sleeve: first of all (with
the filter housing fixed), the adapter together with the filter
cartri'.dge and the upper part of the sleeve will ne ‘held in the \'\J
hand so that the part of the sleeve which is filled with filter

caké “can then be removed separately. If the filter head

stays f'i"gid 50 th'at' tne filter housing has to be inscrewed,

then the;renefse will apply;

The features of Claim 7:ensure that this end zone always
remains closed. Howener, this end zone could also be closed
by.s band@ue clip or the like, as in the case of a bag neck.

However, it could be left completely open



« > . ;
dinal forces occur in the sleeve. The term second end zone" refers to the

effective ehd zone regardl ess of whether the sleeve extends further in
&y way, what soever. By ¢tonbining the features of Clains 4 and 5, the sleeve
cafi be made:fromvery thin filmwhich may be paper thin. It can then

consist, for instance, -of PVC, polyethylene, polypropy- |ene or the like.
The ‘effect of the features of aim6 is that the(effective) second end
zone reliably rests on the bottomzone. Further- nore, the filter
cartridge can then be nore easily renoved together with the adapter and the
sleeve: first of all (with the filter housing fixed), the adapter together

with the filter cartridge and the upper part of the sleeve will be held in
the hand so that the part of the sleeve which is filled with filter cake
can then be renoved separately. |If the filter head stays rigid so that the

filter housdigchAs B Defunswy epedjetbervddie bBEyShae the | edgd! Bvf TEke
features of daim?7 ensure that this end zone al ways remai ns cl osed.
However, thowsangl. zode cmdid atlsenbeeclseriedyby bhsdsealdlnig @svide. | i ke,
as in the case of a bag neck. However, it could be left conpletely open
-7- and cdipdre removad, ptheect capen weydddhake dagebef thken that the

sleeve remained closed.

The features according to Claim 8 make it possible to see
N from outside what is'habpening in the region of the filter
dértrﬁdge. For example, one can see how much fflter cake has
formed, what the colour is and so on. This feature has point

particularly in connection with glass filter housing.

'The features accbrding to Claim 9 make it possible to avoid
the sleeve tearing. This could happen particularly if the
filter cake is heavy, 1f the filter is large and also if the
tube is sufficiently Tong that it rests on the bottom part of

the filter housing.

_By reason of the features'of Claim 10, it 1is possible to
avoid an air cushion forming between the outer surface of the
tube and the inner wall of the housing. This could
excessively stress the sleeve materia]J If the sleeve
material is;however sufficiently capable of'withstanding
stresses, then the air cushion which woﬁld form if the
bfessure-équaIising device were .not provided could also be

used to dissipate pressure peaks in the medium.



housi ng. It could then be sealed by the sealing device. Upoan renoval,

then, care would have to be taken that the sleeve renmained cl osed. *The ~
features according to Claim8 nmake it possible to see from outside what is:;ﬁ
happening in the region of the filter cartridge. For exanple, one can see™
how much filter cake .has formed, what the colour is and so on. This feature
has point particularly in connection with glass filter housing. The
features according to Claim9 nake it possible to avoid the sleeve tearing.
This coul d happen particularly if the filter cake is heavy, if the-filter
is large and also if the tube is suffi ently long that it rests on the
bottom part of the filter housing. By reason of the features of Caim 10,

it is possible to avoid an air cushion forhing bet ween t he outer surface of
the tube and the inner__wall of the

excessi velhe steatures ef sfiaid (dt Berace ma q 'ﬁepﬁ%e'?/iee n’é‘?eP‘Pﬁi‘”Fs
h ff tl b f t hst t th '
Cushi on HHSIPISERYAS oRIR 5%&’@9%&38?2 8 A T AR oph

ded | | b d_t
v, g 000 A A AR FROSFY B
equal i si ng, dayl ce, 1 osbpy p0t §egt her than on

The features of Claim 11 further make it possible indeed to

carry out pressure equalisation but then, for safety reasons,

" again to make the wall of the hbusing _me@ium—tight\_bx
switching eff the valve.
By reason of the featuree.in Claim 12, it_is possible to
prevent pressure equalisation not teking_p]ace if by_aecident
the vaive has not been opened, for example, :or__if
subsequent]y;air.cushions can form or pressure differences
erfse. Indeed, the porous pieée lets the air in and out bup
continues to support the soft hose. | -
. —

Preferred examples of embodiment of the _invention are

described hereinafter. In the accompanying drawings:

Figure 1 is a partially exploded and broken-away side view.of

a filter device;

Figure 2 is a view similar to that in Figure 1 but in the

assemb]ed_state;



the sl eeve so that a quite sinﬁle and circularly cylindrical

sl eeve can

st|II be used. The features of Claim1ll further make it possible indeed to

garry out pressure equalisation but then, for safety reasons,

Rl

again to make

the wall of the housing nmediumtight. by switching off the valve. By
reason of the features-in Caim12,, it is possible to prevent pressure

equédl i sation not taking place if by accident the valve has

not been

opened, for exanple, or if subsequently air cushions can form or

pressure differences arise. Indeed, the porous piece lets t

he air in and

out but continues to support the soft Bose. Preferred exanples of

enbodinent of the invention are described hereinafter.

In the

acconpanying drawi ngs: Figure 1 is a partially exploded and broken-away
side view of a filter device;, Figure 2 is a viewsimlar to that in Figure
1 but in FAEUESs@ntiiSed Reftspective o iewqfrthe F@aatﬁérsﬂﬁctheethﬂéw of

the adapter, of t thin filmgleeve fixed thereon i al
filter cartridge ?ﬁdﬂn%t??ﬁe ﬂ§6pegb?@?%9ng?r§F Eé¥§

housing wall wtha, .. cartridge (partially);

) and of the

i &R kﬁ%u&ﬁ

Figure 4 is a partial section through a housing wall with a

pressure equalising valve:; and
'\/\./'

inserted porous piece.

Figure'S-is a partial section through a housing wall with an

A filter device 11 comprises substantially a head 12, an

adapter 13, a cartridge 14, a sleeve of thin film-like

material 16 and a cup-like housing 17.  In conventional

manner the head 12 serves for attachment  of

the



pressure equalising valve; and Figure 5 is a paftialrsectibn through a
Housing wali with an inserted porous piece. A filter device 11 conpfises

qubsthntially a head 12, an adapter 13, a cartridge 14, a sleeve of, .’;i
thin filmlike material 16 and a cup-like housing 17. I n conventional g
manrier the head 12 serves for attachnment of the - 10 filter device 11,

whet her a holder is provided as with flexible supply and discharge |ines or
the head 12 is suppor- ted by being screwed to rigid lines, etc. At the
head 12, the nedium can be fed horitbntall'y in a (not shown) connec- tor
according to the arrow 18 and di scharged horizontally according to the

19._Th | heads 12 wh | he feed i ght - |
Sccor di nd 1 Smd haRy Dby YHELHES oo BF bBet akPnbr prLiEtarea it Jangl 60
di to .t 22. JThe h ' g b i al,l tati ||
S T B o L DA SV TR o
. - r u [ ne 27. In-
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neans may be a screwthread and a threaded 7ing, or nuts with threaded bolts
tor according to the arrow 18 and discharged horizontally '
accbrding to the arrow 19. There are also heads 12 wherein:
fhe_feed occurs ai a right-angle according to the arrow 21,
discharge also taking place at a right-angle according to the R

arrow 22.. The housing 17 is substantially.rotationally_symmetri- s

cal and coaxial with the geometrical longitudinal axis 23;

It has a.side wall 24 which has an inner face 26 and an upper

marginal zone 27. 1In opera;ion,,there are provided on the

upper marginal zone 27 means which connect the housing 17 to the

head 12 . in medium-tight f;shion. Thg:said means may be-a; 

screwthread and a threaded ring, or nuts with threaded bolts

or the marginal zone on the head 12 may be screwthreaded.

Technical possibilities may be éscértained from the catalogue B

mentioned at the outset. Where this attachment is concerned, \—n_/

also the adapter 13 is'pressed against the head 12 from below,

in fact likewise in a medium-tight fashion and in such a

position that the apertures provided in it and as yet to be

‘discussed are correctly aligned with the charged media fed to

the filter and the cleansed media discharged from it. Except

for its apertures - where they are no£ coaxial -~ the adapter

13 is subatantially rotationally aymmetrical. it has a cir-

cular outer face 28 which, in the assembled state, is close

to the rim 27,



or -t he margi nal zone on the head 12 may be screw hreaded. Techni cal

possi biliti®es nmay be ascertained fromthe catal ogue nentioned at the
dutset., Wiere fhis attachnent is concerned, also the adapter 13 is pressed
agal nst the+head 12 frombelow, in fact |likewise in a nmediumtight fashion
and in such a position-that the apertures provided in it and as yet to be
di sdussed are correctly aligned with the charged nedia fed to the filter

and the cleansed nedi a discharged fr it. Except for its apertures - where
they are not coaxial - the adapter 137 s substertially rotationally
symmetrical. It has a cir- cular outer face 28 which, in the assenbl ed
state, i AtcEbsebpbtomeofi khe7adapter 113 Iartheccoptrbdeerléne HedA®r 13 is

the cartridge 14. It has_a coaxial, cenira | ndri,cal bore 25 cl osed at

the bottenfayxéae@vern309lrhevabperisa}fseééb?g?% o8&t P abRe 1ROFEOR | gial y

soeured g AnecUanhe el BohAs SRHESEL, BECLAECTspIRLEREARCITT SO0 Pe

e 1O, Riglhhet e AL R0 BRabRP 130 B R RaBe P OPoREEBRY, 2O

The que&hﬁLrgktEQQmé%Qec%% %E E@ﬁi%b@@vgylgdhésggkdaﬂﬁ L9%1 be in-

| séparable. It_can, however, also be made to permit of dis-

mantling so that in the case of high quality adapter material,
the_cartridge can subsequently be separated from the adapter

A~ 1s.

The upper first end zone 29 of the sleeve 16 is held- on the

outer face 28 in a ﬁanner which will be éxplained in detail

hereinafter. At the bottom end zone 31, thé sleeve 16 is closed

in medium-tight fashion by a welded seam. It consists of a

film which may be a few hundredths to a few tenths of a milli-

metre thick. It is glass'clear. colourless and may be

strengthened by a fibre braid 32 as shown in the bottom right-

hand part of Fig. 1, on the sleeve 16.

‘'As can be seen from Fig. 1, the sleeve 16 is substantially
longer than the cartridge 1@. In the assembled state shown

in Fig. 2, therefore, roughly the bottom third of the sleeve 16
can run upwards again in the hous_ing‘ 17 like the nepk 35 of a bag,
if prior to assembly thesleeve 16 has been laid upwards in the
bottom half. " If this part of the sleeve 16 is not laid upwards,

then the sleeve 16 may become creased on the top of the bottom



outer face 28 in a manner which will be explained in'detail hereinafter. At

t he bottom end zone 31, the sleeve 16 is closed in nediumtight fashion by

a wel ded seam It consists of a filmwhich may be a few hundredths to a fewl
tenths of a milli- metre thick. It is gl ass clear, colourless and may be "
stréngthened by a fibre braid 32 as shown in the botton1r|ght- hand part of
Fig. 1, on the sleeve 16. As can be sej@%Lroanlg 1, the sleeve 16 is _
substantially | onger than the cartridg In the assenbl ed state shown in
Fig. 2, therefore, roughly the bottomthird of the sleeve 16 can run

upmards again in the housing 17 | i ke the neck 35 of a bag, if prior to

vt ot B Cef B4 ng0h 1R 77 b RR skt Bk mbliBe EPBECE FRSl histone
creased O'i‘? thr)t, qplné%ﬁfbe 44y HCH”M 113§d858 évw%&%&?rs H“P&‘é"% N the

manner of I's 1s very flexible an to the contours

i nside thgy @e&m& 33.Thel 39 ethREHRYTRY $6mé %@sé‘@sd‘és fl@ﬁmfew TRdecigpaaayal |y
with the adapter 13. .In some . arrangenents the sleeve may have a greater

circunf ergpgr than ddwteinera ci r eunsomenea-rafnddieritaising eveevehmalyengt h
of the filter .cartridge. According to Fig. 3 which is nore accurate where

the adaptrave a greater c1rcumference than the inner circumferehce of

the hous1ng over the 1ength of the ‘filter cartr1dge

According to Fig. 3 which is more accurate where the adapter
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13 13 .i's concerned, the adapter has a coaxial circularly cylin- drical

e

ogve., Resting under a certain ini | tension in this sem-circular
greove is an Oring 34. Between the inside of the Oring 34 and the annul ar
groove is clanped the first end zone 29 of the sleeve 16. In the assenbl ed

state, ther® 14 nGntbrivedy ¢de 3daeleri RabeaPE6axLE1 tdEréWBaFEy Gythe-rim
zone 27 of the housing 17. Since this presses the Oring 34 even nore into

its groovalrid¥l eutexOfacedd 2i8s ikehticKedsbRbtRined AL COGdk 1@l tdndicobn3, tO
the left of the outer face 28, there is.at a right-angle a pro- truding
circul ar colbials raemize iwitivdlar igroblve .asBenbling stdér, abeersaim t he upper
end face of the side wall 24 under the pressure of a clanping device, not
shown. Acovrtialg temstiop. 13 thlis Siemdt-cdndulanegP@ové ihecas| @eving 346
pull ed suffi- ciently to project beyond this rib 36. The adapter 13 is of
convent i orBgtyegmulie dinsidenoft khe Orrhag 3d4cendithe | 2npulgprgreoyenisg.
3) projecting connecter 37 which is flush with_the bare in the cartridge
14.  Emandt}aRped he Hfd résatingd zoa6t 29 ohubhe Sheeves 18-e EhokRe 39 whi ch
merge outwardly info an outer ring 41, .,the og%side of whjch takes the form
des- cri bAFSRAREEY SEatfoct hendTaBE: PhgPE8YItRe Spokel 38 SeAPERE Bt er

L0041 PR, IR oA R b B b gpce
presses the O-ring 34 even more into its groove, the end
zone 29 is held even better. According to Fig..3._to the
N left of the outer face 28, there is at a right-angle a pro-
truding circular coaxial rib 36_which, in the assembled
state, bears on the upper end face of the side wall 24 under
the pressure of a clamping device, not shown. According to
Fig. 3, the first end zone 29 of the sleeve 16 is pulled suffi-
ciently to project beyond this rib 36. The adapter 13 is of
conventional form which means that it has a coaxial left-
wafdly (in Fig. 3) projecting connecter 37 wvhich is flush
with the bore in the.cartridge 14, Emanating from the cdaxial
vavj central h#b ring 38 are spokes 39 which merge outwardly into
an outer ring 41, the outside of which takes the form des-
cribed.above. Between the hub ring 38. the spokeé 39 and the
outer ring 41, kidnef-sﬁéped holes 42 result and communicate
with the space be;ween tﬁe'outside face of the.caftridge 14

and the insfide face of the sleeve 16.

In contrast to the form conventional for adapters 13, this
has on the outside of the connector 37 a continuous coaxial

annular groove in which rests an O-ring 43.

outer face 28 in which is machined acoaxial and con- tinuous sem -circular




and the inside face of the sleeve 16. In contrast to the form,conventi onal
for adapters 13, this has on the outside of the connector 37 a conttnuous
coaxi al annul ar groove in which rests an Oring 43. " 1f the head 12 is i: -

connected to the housing 17, then tfhefconnector 37 is positioned in a o
corresponding line for carrying the supply medi um according to the arrows

18 or 21. The _ho]es, 42, on:-the other hapd, commupjcate with a holl ow space
f r om whi cﬁ{]ﬁgep{’%%%ééd iﬁe&fﬁﬂf‘f'f?ﬂ/\/s’:°a§gfr{bﬂuﬁ’é}gegi’bghﬁ%g’%rrovvs 19 or 22.
So that nQohdetbNg7 als p&diedrE 0k NBorPEitRaing NRe HopeMrifigtik t he inside
face of the housing 17, the side wall ,24 according to Fig. 4 has a

screwt hr eadg@1pon&d ith ac@arlingl € tehel Qvabds tdhershagverif. ndfs is covered
by a very fine nmesh grid 46 so that the sleeve 16 cannot be forced into the
t hreaded Hdrneoddthachbtiterchahdd. cGommiedtenv bt he hiolleadegdaberfrol-is a

val ve 47 which can be opened or closed by a | ever 48. According to a
further exdrdshetbs &fssgedemedivmet kovgeafat pdixptiadcdypsbhe aresvs Wore 49
into which a_porous insert 51 is rigidly glued and for that portion of
thesleeve‘ﬁbz§hich | i es above the bore 49, exerts both a supporting effect
and al so makes it poss- ible for air to escape. Geat care nust be taken

that the ey ivhgei A9EfasthnlgaaerOfudtit N PLfhy BethieeACtntsh Yedd §8 A Y f1 at
" the inside face of the housing 17, the side wall 24 according to
Fig. 4 has a écre?threaded'bdre 44, On the Ieft.:toﬁards'
the sleeve 16, this is covered by a very fine mesh grid 46 so
that the sleeve 16 cannot be forced into the thfeaded ‘bore 44 w
and stretched. Screwed into the threaded bore 44 is a valve
47 which can be opened or closed by a lever 48, According to
a further example of embodiment, the side wall 24 incorpor-
ates a bore 49 into which a porous insert 51 is rigidly glued
and for that portion of thesleeve 16 which lies aboye the bore_'
49, exerts both a supporting effect_and also makes it poss-
ible for air to escape. Grea;}carq must be taken that thg.__
entire inner surface of the housing. 17 actually lies very f]a'q
and has no sharp points or edges because these would pun;f.. BN
ture a slee\fe 16 which _;:qnsists of ver'.y thin film. The thicker | \/\J
the film used _for the s];_eeve 16, the céarser may be the i'n_t,er-.
nal finish of the housing 17. With regard to the bore 49 and
..also the threﬁded boré 44. this means that on the ihhef
corﬁer zones there must be a very piane traﬁsition.to'the

inner surfacge 26.

The additional O-ring 43 according to Fig. 3 is designed to
allov the adapter 13 to be withdrawn from the head 12 as a

-whole assembly.
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and has no sharp .poi nts or edges because these would punc- ture a sleeve 16
whi ch consists of very thin film The thicker the filmused for the sleeve
6, the coarser:- may be the ‘inter- nal finish of the housing 17. Wth regard
toffhe bore.49 and al so the threaded bore 44, this means that on the inner
coyner zones there nust be a very plane tran5|tion to the inner surface 26.
The additional O-ring 43 according to Fig. 3 is designed to allow the .
adapter 13-to be withdrawn fromthe he 2 as a whol e assenbly. It is
however al so possible to construct the apter 13 as a part of the head 12
so that these are one unit and can remain one unit and be either used again
or thrown away. The invention can al so be applied to filter devices

conpr|5|ng a Iurallt of filter tridges disposed in circle within a
single sl odFels howeygr atea REesib! ¢ 1Q HORRYIUEE (the RARRERUN? 25 & 1 and

|1 quids, conprls "Ehe head 12 so that these are one unit and can remain

one unit and be either used again or thrown away.

The invention can also be applied to filter devices
_ comprising a plurality of filter cartridges disposed in a

circle within a sing]e's1eeve.

'Y
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a-filter head (12) connectable to a supply line and a discharge line, a

di sc-shaped adapter (13) attached in a mediumtight fashion to said

filter head and conprising at |east one first orifice for the in-flowing -~
unfiltered mediumfromsaid supply line and at |east one second ori.fice forse
the outflowng filtered mediumto said discharge line, at |east bne filter
cartridge (14) attached to said adapter and having an inlet surface in

communi cation with said first orifice and an outlet surface in _

conmmuni cation with said second orifica and a cup-like housing (17) having a
side wall (24) and a cl osed bottom zone'$33y for enclosing said adapter and

filter cartkiggg,characterised by the followi ng features: a) a nediumtight .
thin sleev -l i ke material (16) with its first end zone connected itn

sealing/tight fashhon to such a face qf said adapt.er h: Whi.ch is at

| east adj acent ?Oh%ﬁgtermr%vﬂaﬁe szé’ em(e_a?? S‘I“glﬂ e f+fe é\(ﬁélzlll(’ﬁijibof t he
cup-like ho%%bgg-gégg; b) at least a part of the length O the sleeve(16)
encl oses “FR2 Iter cartridge or cartridges_(14);

a filter head \12) connectable to a supoly line acd a
discharge line, _ |

a disc-shaped adapter (13)'attéched “ina mediﬁm—tight B
fashion to saia filter head.and édmprising at least bﬁé
first orifice for the in—flowihg uhfiltered medium o
from said supply line and at 1éast one |

second orifice for the outflowing filtered .

medium to said discharge line,

at least one filter cartridge (14) attached to said
adapter and'having an inlet surface in communication with
said first orifice and an outlet surface in communication
with said second orificé{%ggéﬁp-like housing (17) having a
side wall (24) and a closed bottom zone (33) for enclosing

said sdapter and filter cartridge

characterised by the following features:

a) a medium-tight thin sleeve of film-like material-(16)

with its first end zone connected in sealing/tight fashion
to such a face of said adapter (13), which is at least
adjacent to the mérgiﬁal zone (27) of the side wall (24) of
the cup-like housing (17);

b) at least a part of the length of the sleeve (16) encloses

WL oM s



) thq second end zone of the sleeve (16) is closed at |east during
operation of the filter device; d) the sleeve materialis of such a

gl rength that when the ‘cup-like housing (17) and filter cartridge (14) are
séParated, -it does not tear in spite of filter cake and medium which may be
coptai ned inthe sleeve (16). 2. Filter device according to Claiml, _
characterised in that one end zone of the sleeve is integrally connected to
the adapter. - 3. Filter device accgﬂrj?.ng to Claim1, characterised in

t hat one end zone of the sleeve is conrected to the adapter by a sealing
ring provided in a peripheral face of the adapter and which maintains this
end zone beéweEDtéed edrbrilizepespegraridaes. (44)kilter device according to
Claim1l1, characterised in that at least the part of the sleeve which
correspond3 i thé esegdnd ceridheokel bérttmasleévelg&an)asia ajroszidemtout er
circunference than the inner circunference of the housing. 5. Filter device
accordi ngleasti duning agepalticsr pfethenfibber tdrviteeve is at | east |ong
enough for . its second end zone to rest_on the inside face of the bottom
area of tfié fEhe slesvsuspberimlds ofeSpEht arSERRAGED ithath whem ddeur el ess

condi tion. :
cup-like housing (17) and filter cartridge (14) are

separated, it does not tear iﬁ spite of filter cake and
‘medium which may be contained in the sleeve (16). |

2. Filter device according to Claim 1, charactebised in
N that one end zone of the sleeve 1s integrally connected

to the -adapter.

at

* c L L S *



6.. Filter device according to Caimi, characterised in that t.he sleeve is
substantially |onger than the filter cartridge. 7. Filter devi ce accordi ng

to daiml, characterised in that the second end zone of thesleeve is | -::?i
copstantly and materially closed. ggl | ter device according to Claiml, ey
characterised in that ‘the sleeve i: at least. transluscent naterial. 9.
Filter device according to Claim1 characterised in that the sleeve has
reinforcing i nBaypiltlr feliee devbeeiagcoodCngiino1(¢! shBErictephaeacteri sed
in that a pressure equalising device is provided in the wal | (24) of
said cup-li ke bbati agewandhzpneopértte sieegcennectontketedl toethet ween t he

sl eeve (16) and the cup-like housing (17) to the outside . of the: housing.

11. Filter ﬂé&béefabzoﬁdsﬁgltogcraha1mOOVGﬁadaGﬂeﬂlQealpherhétfahe pressure
equal i si ng deV|ce is a valve on the housing wall. 12. Fi'lter device .
according t® cFB?nﬁi@PteﬁaﬁaétEFF§Bdmﬁthﬁéﬂstﬁélﬁré§§uF§“§q9§FV§?ﬁg devi ce
IS a porous |ec In the housin 13. Filter device according to claim
1, characteFEs%B |ﬁhFhHFPFHBeFﬂﬁe%aF8ce of the hou5|ng is circularly

cyl indrical. 4. Filter dev1ce accordlng to Clalm 1 characterlsed
in that at least the par't of‘ thesleeve which corresponds |
in length to the fllter cartridge has a greater outer |
circumference than the inner c1rcumference of the hou31ng.

5. Fllter ‘device according to Clalm 1, characterlsed

in that the sleeve 1s at least long enough for its second
end zone to rest on the inside face of the bottdm'aréa.of
the filter housing &hen the filter device is in a
préssureless condition.
6. Filter device according to Claim 1, characteriséd
in that the sleeve is substantially longer than the filter
cartridge;
7} Filter device according to Claim 1, characterised
in that the second end zone of thesleeve is constantly and o
materially closed. ' _ K«\_)

8. Filter device according to Claim 1, characterised in
that the sleeve is of at least transluscent material.

9. Filter device according to Claim 1 charaéterised
in that the sleeve has reinforcing inlays.

10. Filter device according to Claim 1, characterised

in that a pressure equalising device is provided in the

R



14. Filter device according to claim1, characterised in that each such
fﬂ[per cartridge has a circularly cylindrical circunference. 15. Filter
d@ﬂ+ge according to claim1 and 14, characterised in that when a plurality
of *Ti'lter cartridges is present, these are disposed in a circle. 16. A
filter device as clained in claim1, substantially as described herein with
reference to the acconpanying drawings. 1111111111112111211121111111111
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wall (24) of said cup-like housing which in operation'

connects the volume between the sleeve (16) and the cup-1like

housing (17) to the outside of the housing.

'11. Filter device according to claim 10, characterised
in that the pressure equalising device is a valve on the
housing wall.

U 12. Filter device according to claim 10, characterised
in that the pressure egqualising device is a porous piece in
the housing wall.

13. Filter device according to claim 1, characterised in
that the inner face of the housing is circularly cylindrical.

14. Filter device according to claim 1, characterised in
that each such filter cartridge has a circularly cylindrical
circumference.

16. Filter device according to claim 1 and 14,
characterised in that when a plurality of filter cartridges

~ is present, these are disposed in a circle.

16. A filter device as claimed in claim 1, substantially

as described herein with reference to the accompanying

drawings.
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