" Title:In-line filter with quick-change coupling, and a filter.

The invention relates to an in-line filter provided with a
substantially elongated filter housing in which filtering material is
i ncluded, the filter housing being provided on a first end with an

i nfl ow openi ng and on a second, opposite end with an outfl ow opening,
while at the inflow opening and 5 the outfl ow openi ng fastening neans
are provided for fastening a suPply or discharge tube, respectively.
Such filters ThE%e bebhlirpdilierivoith yaiokschamge apeplng, andtofittier.cul at i on
by, inter alia, Supelco Inc. of Bellefonte, PA USA. The drawback of
these known filters is that the fastening neans are 10 designed as

ferrule fittings, al¥heiindirtiireldtds ¢oaneh IReF tIRAIdRM(FXLTI tTings.
When det achi n% t he _fill ter fromthe supply and di scharge tube, the
ferrule fittPHiSaatlyRiergatad Sgr beasizgipiwhigh dligraehanterialibaschaded,

in open commypi gLl | - r,ey ' aps.that the tube
syst em becones pgﬁekg{%ggingr:%& ?%g?(; a ‘?‘gg’?éﬁgﬁg?‘?{%“&qﬁ“ea’iil?ﬁ%“?,OP?P%%‘0“a
with carrier sgasid] bpposite asd withr an ostfRRceperihg,ogdNat hd MflodkepdHiAg 8nd
for a lon tige, gf?mstirre.s ven a few hours in order to clean the
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tube syst Y GBGHLEasisPHoReaYs aprpvided fop fastpringrrceuppdy or

detection pr@eRharsdtlhesespeefivlpst ance, gas chromat ography, nass
spectrography or an LCVS 1Etrocess can be put in fluid comunication

with the tube systenbugafiterobaveobérr kurvenfacicass ahderk pawintorilcuheion
filters is that, after goupli a ncouplj.n nunber of tines, the
clanp fitti né’%” Hg:ﬁraagat ﬁ‘ép ﬁ%%oggaﬂﬁggﬁgﬁ&@%bes. The tube then
needs to be shortenefhsiewbatk bOthaké RMoWA MRGSIRARA thalthstbRflEREahOare
be connected to the clanp fittings. It will be tlear that this

shorteni AP i designpd gedarmileifingaistao ipflicatedein commerratasafwagelol® fittiags.
25 least a p Lal : 2 S and/ di scharge tube is
required. | nqj{pr%%l?idg%%gllrl‘?#%?{gﬁgpfrg%’or éatsgxg’ @%ae?&s]glnsﬁé?l%am ﬁggieofterru ©
per f or m t hesdittiagabiry ddogehat ind chd swpdy ahdaischalfd fubes QELRBPaA

awkward, and ci)rrﬂn?lqgic\a,tvtai%n %1@? %I?eogtsxgggpr}]l%ret. aﬁlkié means that the tube system
becomes polluted and that after changing the filter, rinsing with carrier gas

15  such as, for instance, nitrogen is to take place for a long time, sometimes even
a few hours in order to clean the tube system before a downstream process,
such as, for instance, a detection process such as, for instance, gas
chromatography, mass spectrography or an LCMS process can be put in fluid
communication with the tube system again.

20 Another drawback of the known in-line filters is that, after coupling
and uncoupling a number of times, the clamp fittings damage the supply and
discharge tubes. The tube then needs to be shortened somewhat to allow an
undamaged part thereof to be connected to the clamp fittings. It will be clear
that this shortening is only possible a number of times and that after this, at

25 least a partial replacement of the supply and/or discharge tube is required. In
particular for the laboratory personnel having to perform these relatively
technical operations, this is often an awkward, and in any way time-

consuming task.



2 The object of the invention is an in-line filter for purifying high
purity gasses (with a pollution of Iess than 10 ppm) w thout the

dr awbacks descri bed herei nabove. To this end, the invention provides
an in-line filter of the type 5 described in the opening paragraph,
characterized in that the fastening nmeansZare quick-change couplings,
t he respective qui ck-change coupling having a coupled condition and

an uncoupl ed condi ti@n iledn the quick-change coupling a shut-off
val ve is provided mﬂ&%%?ﬁt ‘%{]ﬁg‘e ‘{Fﬁ’l%é’ﬁ lﬁaﬁdpg?'&ﬁlta’é&r%%lf&wgo‘b‘@hed
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condition, assunes a closed position thus not allow ng gas to pass.

An in-1ine ffl¢scabedihene@abere.change couplings has as a first
advantage that it c r ed fromthe tube syst.em.ithout tools.
Mor eover, as the quiai(::I B@ﬁgﬁgg%%olﬁlﬁf?tﬁ%’}sphog %’Sn%} }lnb'én _]\[,l\%&?gghef ]Eyé}%the
tube syst®m delxpigd ihaht beesingnlatagrghdibohatgezeduhanhhs tipd B¥eMHi8H means
15According to a ,fﬂé%ger el ahoration of the invention, the shut-off
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t he supply orouilsghashet-vifbelve isppedtled elhych, an ehbasablyd cofidiaionabbsumes
polluted by air. 20An advantage.of.such a desi is, ,that after
Femoval of ¢ B CPATFY RRSPPRERY SIAwINE B Gyiasebioelichoth BeoBReiDled
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couplings in the uncoupled condition assune a closed position in

whi ch they do not alfewndioe fildemwitheredkoehangercoupbngasss as a first

advantage that it can be removed from the tube system without tools.
Moreover, as the quick-change couplings need not be detached from the tube
system, damage to the supply and discharge tube is prevented.

15 According to a further elaboration of the inﬁention, the shut-off
valve of the quick-change coupling can form part of a part of the quick-change
coupling that remains connected to the supply or discharge tube, respectively,
guch that in the uncoﬁpied condition the supply or discharge tube,
respectively, are hardly, if at all, polluted by air.

20 An advantage of such a design is, that after removal of the in-line
filter, the tube system does not become polluted as the respective shut-off
valves in the quick-change couplings in the uncoupled condition assume a
closed position in which they do not allow gas, and therefore air, to pass.

As arule, the filtering material is intended, suitable and designed

25  for removing water, oxygen or hydrocarbons from the gas to be purified, so that
after having passed the filter, the pollutions in the gas to be purified are no
more than 10 ppm.

The invention also provides a filter in which filtering material is
present for removing water, oxygen and hydrocarbons from a gas flow, while

30 the filtering material contains no alkali metals or alkaline earth metals. A



As arule, the filtering material is intended, suitable and designed
25 for renoving water, oxygen or hydrocarbons fromthe gas to be
purified, so that after having passed the filter, the pollutions in
the gas to be purified are no nore than 10 ppm The
invention also provides a filter in whicl filtering material is

present for renoving water, oxygen and hydrocarbons froma gas fl ow,
while 30 theﬁiﬁilt ri
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simlar cross-section as represented in Fig. 1 of a second exenpl ary

enbodi nent ; mfrreRegto theshomsngninddieadiawting nal e part of the

qui ck-change coupl i %Qg. 1 shows a cross-section of a first exemplary embodiment;

10 Fig. 2 shows a similar cross-section as represented in Fig. 1 of a
second exemplary embodiment; and

Fig. 3 shows in detail the male part of the quick-change coupling
which is used in the exemplary embodiments represented in Figs. 1 and 2.
The exemplary embodiments of an in-line filter F according to the

15 invention represented in the Figures are provided with a substantially
elongated filter housing 1 (Fig. 1) and 51 (Fig. 2) in which filtering material A
can be included. On a first end, the filter housing 1, 51 is provided with an
inflow opening 2 and on a second, opposite end with an outflow opening 3. At
the inflow opening 2 and the outflow opening 3, fastening means 4, 5, 6, 7 are

20 provided for fastening a supply or a discharge tube, 8, or 9, respectively. The
fastening means are quick-change couplings 4, 5; 6, 7 having a coupled
condition and an uncoupled condition. In the gquick-change coupling, a shut-off
valve 10 (see Fig. 3) is provided which, in the coupled condition, assumes an
opened position and thus allows gas to pass and which, in an uncoupled

25  condition, assumes a closed position and thus does not allow gas to'pass. The
shut-off valve 10 of the quick-change coupling 4, 5; 6, 7 forms part of the part
4, 6 of the quick-change coupling 4, 5, 6, 7 that remains connected to the
supply or discharge tube, 8 or 9, respectively, such that in the uncoupled
condition the supply or discharge tube, 8 or 9, respectively, is hardly, if at all,

30 polluted by air. Each quick-change coupling 4, 5; 6, 7 comprises a male part 4,



which is used in the exenplary enbodi nents represented in Figs. 1 and
2. The exenpl ary enbodi nents of an in-line filter F according to the
15 invention represented in the Figures are provided with a
substantially elongated filter housing 1 (Fig. 1) and 51 (Fig. 2) in
which filtering material A can be includdd. On a first end, the
filter housing 1, 51 is provided with an inflow opening 2 and on a

second, oppasit nd with outflQw opening 3.. At the inflow opening
2 and i he ot TRORIOREN Rertd: THREvEEN H dhehhareall Gee 612, B) rterglp, Which
provi ded forfofAstIRNFIAM SorRiNidk R FRiRkSE BRS 88 1yRe dis%%fi?%eg@zbj, 8or 9

respectively. The fastening nmeans are qui ck-change cou
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cl osed position and thus does not allow gas to pass. The shut-
val ve 10 of 16 fe thpireupleh seryitien wadi the shut-sff wlver16 oy onenpdr With thamale
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respectively, is hardly, jf at all, 30 polluted by air._ Each
qui ck- change coupl i ﬁg*ed?a Pagts 4, Jé%%%ﬁ%"é’g‘l‘%krﬁh%“%@h?@& 67a8e a

oL, B Syl ihyai st utoes, B ey sl o
or 9, respegtdartedby’ asmconreetddnid thw topemnidsgf thofilterhbhene dpéni ng 3,
respectively, of t h?n the bore 11 in the male part 4, 6, a sieve 12 is included.
Each male part 4, 6 is provided with a clamp fitting 27 for
connecting the male parts 4, 6 to the supply tube 8 and the discharge tube 9,
15  respectively.
At each quick-change coupling 4 — 7, the shut-off valve 10 is included
m the bore 11 in the male part 4, 6. The shut-off valve 10 is biased in a closed
position by a spring 13. The shut-off valve 10 comprises a valve body 14 and a
valve stem 15. The valve body 14 is designed to cooperate with a valve seat 16
20 in the bore 11 of the male part 4, 6. The valve stem 15 is provided with a
collar 17 against which the spring 13 rests with a first end. Another end of the
spring 13 bears against a supporting surface 18 provided in the male part 4, 6
in that a constriction is provided in the bore 11. When the male part 4, 6 is
placed in the female part 5, 7, the valve stem, with an end facing away from
25  the valve body 14, meets a stop 19 in the female part 5, 7 such that movement
against a spring force of spring 13 in the valve of body 14 of the valve seat is
effected. Between the valve body 14 and the valve seat 16, a flexible sealing
ring 20 1s provided.



filter housing 1, 51. Wth the nmale part 4 or 5, respectively, and
the female 5 part 5 or 7, respectively, in coupled condition, the

qui ck-change coupling 4- 7 is in the coupled condition and the
shut-of f valve 10 is opened. Wth the nale part 4, 6 and the fenmal e
part 5, 7 in an uncoupled condition, the fuick-change coupling 4 - 7
is in the uncoupled condition and the shut-off valve 10 is cl osed.
The mal e parts 4, 6,of the _two quick-change couplin 4 - 7 are. 10
connected to the suﬁ'ﬁ?eyStBP 1§i1§ 8 f¢aa lﬂ?égSmBPng‘?S"f‘ ¢flar cpp v ichyyhen

f emal i fig el '
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1, 51. In the bore 11 in thé male par , a sleve 12 is”inc
Each mal e pathe vglvé stesn gErpdiddd wh thateerd with o shtatrprpgpi2eZ f or

connecting the male ts 4,..6,to t su y.tube 8 a he di schar ge
t ube 9, 15respectivéﬁ@%iifEﬂdOfSmﬁfqgﬁﬁﬂpgtﬂ@ﬁ5ﬁﬁﬁﬁﬁﬁpgoé6??g@Cﬂnge ed
the shut-of f twevemble bart ACT UdeHe bRethPRIPREDodimb st R WiRlEe Batl 4,

6. The shut-off valve 10 is biased in a closed position by a spring
13. The shut typadZdl aetheomalnpritde § iapyevided poay fagening wngRvetaiabin

15. Th | L i i .
R R T Vs L
provi ded wi t fordastehbey the/matapmstd, 8hinche fdialeprarn §, 13Th@sf@ewiHeh a

first end. Another end of the spring 13 bears agai nst a supporting
surface 18 pF%V?H%HgPﬁrﬁﬁﬁtﬂﬁpgﬁﬁ§?ft%fS%ﬁéqut rofategnstriction is

provi dedyjn the boreyld, MReRLIABINBlLERAhed offribS1 PIRGSH b&i&hﬁettween

female part 5, 7, the valve stem with an end ?aC|ng away from25 the
val ve body 14he feeedle parsbopand a flteheodsemal és pamedshy 7 psessHittibiat or a
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val ve seat 18etviedd el k& BARhHG1 inBGhe GerhBleRf=2Y 5AREs formed by a
detachable connection, more in particular by a clamp joint, to which end the
15 female part 5, 7 is provided with a body 23 and a clamping plate 24 which can
be connected to the body 23 with the aid of fastening bolts 25. Further, a
flexible clamping ring 26 is provided with a diameter that fits the outer
circumference of the filter housing 51. By compressing the flexible clamping
ring 26 between the body 23 and the clamping plate 24 with the aid of the
20  fastening bolts 25, the clamping ring 26 is deformed and through the clamping
ring 26, the filter housing 51 is forcefully connected to the female part 5, 7. In
the exemplary embodiment of Fig. 2, around the filter housing 51 a protective
shell 52 is provided. The protective shell 52 is included between the two female
parts 5, 7.
25 Optionally, the filter housing 1; 51 and the optional protective
shell 52 can be at least partly transparent, for instance in that the filter
housing 1; 51 is manufactured from glass and in that the protective shell 52 is
manufactured from acrylic plastic. In the filter housing 1; 51 an indicator 28
can be included, which discolors when the filtering material A is saturated. In

30 this manner, the operator knows when the filter needs to be replaced.



5 The stop 19 in the fenale part conprises a Teflon cap,

whi ch, when the nmale part 4, 6 is placed in the female part 5, 7, is
pierced by the free end of the valve stem 15 provided to that end
with a sharp point. Wth the aid of screw thread 21, the nale part 4,
6 can be connected 5 to the fenmale part 56 7. In the exenplary

enbodi nents shown, the screw thread 21 on the nale part 4, 6 is
provided on an fastening ring 22 rotatably connected with the nale
part 4, 6 such that lontider feretirieye the datadef the vissionaindiheffdtersds aegrisng
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part 5, 7 and a filter g%gfing 1is forned by a press fit !)Oi nt or a
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the filter housing 51 a protectjve shell 52 is provided. The
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transponders of the different in-line filters are connected to a central
15 processing unit, the period of use and, optionally, the remaining standing time
of the various filters can be monitored in a simple manner. The system can for
instance warn the user that new filters are to be ordered or the system itself
can place the order automatically before the end of the life span of the filter is
reached. The transponder 27 and the receiver can also be used to verify
20 whether the correct filter has been placed. Optionally, the transponder 27 can
be provided with a temperature sensor. When the temperature of a filtering
material rises, this usually means that a reaction takes place, which means
that the filtering material A at that location becomes saturated. Therefore,
-when the transponder 27 with temperature sensor is provided adjacent the
25  downstream end of the filter housing 1; 51, it can be determined whether the
filter F is on the brink of bursting. In that case, the transponder 27 serves as
an indicator and the housing of the filter F needs no longer be designed so as to
be transparent and can be manufactured from, for instance, metal. The
transponder 27 can also be used for storing historical user data of the

30 respective in-line filter ¥. Duration of use, flow measurements and/or



shell 52 can be at |east partly transparent, for instance in that the
filter housing 1; 51 is manufactured fromglass and in that the
protective shell 52 is manufactured fromacrylic plastic. In the
filter housing 1; 51 an indicator 28 can be included, which discolors
when the filtering material Ais saturated. In 30 this nmanner, the
operator knows when the filter needs to be replaced. 6 In
order to retrieve the data of the various in-line filters in a gas
system in a tmpAratygrneasuremesde paroforiingtapee be atored fin éhe memory of the
t ransponder J ed. . The_ transponder.s 27 can be,read .out
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reached. The transponder el ver can-al so bé us
verify 20 whdtteehntené, deriaetnifg ringr22hiadodsered piaime Whapttharapby, tHehe

{ransponger 27,20, Bey oyt ded Wil 8 emperaLice sensel . Whep Lhe

reaction takeglMeafBughbsidk MG ERe closed position under the influence of the
spring 13 so that no open communication between the atmosphere and the
tube system is formed. lAs a result thereof, after changing the filter F,
extensive rinsing in not necessary.,

20 The filtering material A in the filter housing can be, for instance,
nanochem® or IPX®. An additional advantage of IPX®, which is marketed by
Matheson-Trigas, is that it contains no alkali metals or alkaline earth metals.
Such alkali metals or alkaline earth metals, which are much used in
conventional filtering material, are reactive with oxygen and/or moisture to

25  such an extent that transport of such substances is not without risks,
especially when transport by aeroplane is concerned. Consequently, according
to the invention, a filter is provided in which filtering material is present for
removing water, oxygen and hydrocarbons from a gas flow, while the filtering

material contains no alkali metals or alkaline earth metals. A filter provided



that the filtering material A at that |ocation becomes saturated.
Therefore, when the transponder 27 with tenperature sensor is

provi ded adj acent the 25 downstream end of the filter housing 1; 51,
it can be determ ned whether the filter F is on the brink of

bursting. In that case, the transponder 2§ serves as an indicator and
the housing of the filter F needs no | onger be designed so as to be

transparent an n .be manuf ed fro for .instance, tal, The
t r ansponder 'f?tq’cjg eﬁpgc’in%ér]&zi%ﬂéd?e@?(’i WW#H‘H}S@&‘QC% relore bef

t he 30 respegtinégortbd Wi tividkgr F. Duration of use, flow
measurenents and/or 7 tenperature neasurenents can for instance be
stored in the nenory of the transponder 27. From such data, a
remaining life span can be derived in a sinple nanner. Wth the aid
of the clanp fittings 27, the male parts 4, Bare 5 connected once to
the supply or discharge tube 8 or 9, respectively. Then, the in-line
filter F can be included in the tube systemthrough connection of the
mal e parts 4, 6 to female parts 5, 7 of the in-line filter F. This is
effected by manually screwing the fastening ring 22 provided with
outer thread in the female part 5, 7. Wth it, the male parts 4, 6
are pressed tight in the female 10 parts 5, 7. Al so, the shut-off
valve 10 is opened in that the point of the valve stem 15 neets the
Tefl on sealing cap 19 also serving as a stop. Moreover, the valve
stem 15 pierces the Teflon cap such that the filtering material is
put in fluid communication with the supply and di scharge tube 8, 9.
Upon detachnent, the fastening ring 22 is | oosened again. \Wen,

t hereupon, the 15 nmale parts 4, 6 are renoved fromthe female parts
5, 7, the shut-off valve 10 will be brought back into the cl osed
position under the influence of the spring 13 so that no open
comuni cati on between the atnosphere and the tube systemis forned.
As a result thereof, after changing the filter F, extensive rinsing
in not necessary.



20The filtering material Ain the filter housing can be, for

I nstance, nanochene or IPX(r). An additional advantage of |PX(r),
which is marketed by Matheson-Trigas, is that it contains no al kal
metals or alkaline earth metals. Such glkali netals or alkaline earth
metals, which are nuch used in conventional filtering material, are
reactive with oxygen and/or noisture to 25 such an extent that
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meet s t hosed wsinai inflow spenieg and wn alveqoed,@pposie etd witisposuriay vpdningLivhile at

risks. 9 I Lmi s A 1 n-i f.ilter provided w a

tr ansponddi eyt oFth s hd e ol P Bfciig hinsARSb g™ et

filteringsumberridachdarse tubg krasgeadivelyhe filter housi ng bei ng provided on

a first end mﬁtp an oW _openi n second, o gsite end with
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Wherein tli1 nffaltem 1 ag ang- gn a n =
an out fl ow opeRiag. whirla % PFHE o R I8 APy "Ehd Sutyfismanse
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di schar gecéu‘falﬂﬁg a gh%%—%ﬁ%%fvg 1es| a{'bvided which, in the coupled condition, assumes an open
position and thus allows gas to pass and which, in an uncoupled condition, assumes a closed
position and thus does not allow gas to pass;
wherein each quick-change coupling comprises a male part and a female part through
which a bore extends, which forms the fluid communication between the supply or discharge
tube, respectively, and the inflow opening or outflow opening, respectively, of the filter
housing, while, with the male part and the female part in coupled condition, the quick-change
coupling is in the coupled condition and with the male part and the female part in uncoupled
condition, the quick-change coupling is in the uncoupled condition; and
wherein the shut-off valve is disposed in the bore of the male part; is biased in a
closed position by a spring; and comprises a valve body and a valve stem, the valve body
being arranged for cooperation with a valve seat in the bore of the male part, the valve stem
being provided with a collar against which the spring rests with a first end, while another end
of the spring rests against a supporting surface provided in the male part, as a constriction is
provided in the bore, while, when the male part is placed in the female part, with an end

facing away from the valve body, the valve stem meets a stop in the female part such that

movement against the spring force of the spring is effected.

2. An in-line filter according to claim 1, wherein the shut-off valve of the quick-change
coupling forms part of the part of the quick-change coupling that remains connected to the
supply or discharge tube, respectively, such that in the uncoupled condition, the supply or

discharge tube, respectively is hardly, if at all, polluted by air.



wherein the fastening neans are qui ck-change couplings, a respective
qui ck- change coupling having a coupl ed condition and an uncoupl ed
condition, while in the quick-change coupling a shut-off valve is
provided which, in the coupled conditign, assunmes an open position
and t hus alloms gas to pass and which, in an uncoupl ed condition,
assunes a _cl osed position and thus does not all ow gas to pass;
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i s bi asedunmugledctagitidnposi ti on by a spring; and conprises a val ve
body and a valve stem the valve body being arranged for cooperation
with a valve seat in the bore of the nmale part, the val ve stem being
provi ded %ith an malnieafﬁlteagra:ionksdg taklain3 tierapthe igndl€pdrs avd dohnedtedlite the
end, mhl|§wﬁ% tﬁgﬁ FP of .the spring rests against a supporting
surface provi HTEHEOHMS part, as a constriction is provided in
the bore, while, when the nmale part is placed in the female part,
with an epd facging.a t he val ye bod th val ve stem ets a
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wherein the shut-off valve of the quick-change coupling forns part of
the part of the quick-change coupling that remains connected to the
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f ermal e part through which a bore extends, which fornms the fluid

conmuni caPReHREREE fRwrctehie tas fygiepdsal the IdteR BowsWEt ube, respectively and
t he i nfl ow opening or outflow opening respectively, of the filter
housi ng, mhlle with the nale part and the female part in coupled
condi tion/- t helgift e irapgerdnsupriaig Liveherain nfae kot teimels it pisisie nd
with the n@h@mpart and the female part in uncoupled condition, the
qui ck-change coupling is in the uncoupled condition. 4. An in-Iine
filter according to claim3, wherein the female parts are connected
to the twy endg,@fiifd@uet h(!ctaﬁﬁnchg‘éﬁhﬁg whe?em &th 'nﬁ?e' ﬂaﬂﬂs biob {488 with
according to claiml, wherein “the male parts of Wo qui ck- cﬁange
coupl i ngsclama fiHareconeectiog thagmalansps ( the SLWPEGWragéthelﬂnﬁéharge tube,
respecti VRLYeotivd®, An in-line filter according to claiml, wherein a
first femal'e part which forms the fluid communication between the
supply tube and the ianOM/opening, and a second ferale part, which

forms thegfluigd, ﬁpmg'llﬂ'te?%co &b[ n &]Q@eigtlggﬁgiﬂ ﬁ'lg fén#g?f? &hr%)li]iges a

outflom/openlng are connecte e two en usi ng.
poly(tetrafinoroethylene) or poly(tetrafluoroethene) (PTFE) cap which cap, when the male

part is placed in the female part, is pierced by the free end of the valve stem provided to that

end with a sharp point.

10. An in-line filter according to claim 1, wherein around the filter housing a protective

shell is provided.



7. An in-line filter according to claim1, wherein in the bore in the
mal e part a sieve is included. 8. An in-line filter according to
claim1, wherein each nale part is provided with a clanp fitting for
connecting the male parts to the supply tube and the discharge tube,
respectively. 9. Anin-line filter according to claim1, wherein the
stop in the female part conprises a poly(tetrafl uoroethyl ene) or

pol y(t et r &f| uofodt-Hemider pPRES togfainnhf.othersaipthe whotaoti vewhelnisl inclpdedt i s

pl aced in f , is pierced by the free end of the valve
stem pr ovibécfg’gentto t 'gatllpg{nr{ci' with a sharp point. 10. Anin-line filter
according to claim1, wherein around the filter housing a protective
shell is ovi : I - blter.accordin 0.¢l aim.10
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whi ch di s€ol 0P %hen t he filtering material is saturated. 13. An
in-line filter according to claim 10, wherein the protective shell is

i ncl uded between.the fenpl e part 14. An in-line filter
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in-line filter according to claim1l1, the filtering nmaterial being

confi guretd.t o AeimpNe: fak edcordmprg RNyl 06 atRpBsicl [smadd@asitfd ow,
while the filteri ng matﬁa&;iﬁll does .nat cont ai | kali nmetals or
fog, whiigdhe

n .
al kal i ne EHPPRMNRIRTS W HEARPOPAET 5 PIECSR of ey 165 PSR GSMA ¢ ai m 1,
wher ei n t hevildeean bddt dfiiee itk Boladgt | ncl udes a sieve.

15. The in-line filter according to claim 1, the filtering material being configured to
remove water, oxygen and hydrocarbons from a gas flow, while the filtering material does

not contain alkali metals or alkaline earth metals.

16. The in-line filter as recited in claim 1, wherein the bore in the male part includes a

sieve.

17. The in-line filter according to claim 186, the filtering material being configured to
remove water, oxygen and hydrocarbons from a gas flow, while the filtering material does

not contain alkali metals or alkaline earth metals.

18. The in-line filter as recited in claim 1, wherein the male part is provided with a clamp

fitting for connecting to at least one of the supply tube and the discharge tube.

19. The in-line filter according to claim 18, the filtering material being configured to
remove water, oxygen and hydrocarbons from a gas flow, while the filtering material does

not contain alkali metals or alkaline earth metals.



17. The in-line filter according to claim16, the filtering materi al
bei ng configured to renove water, oxygen and hydrocarbons froma gas
flow, while the filtering nmaterial does not contain alkali netals or
al kaline earth metals. 18. The in-ling filter as recited in claiml,
wherein the nmale part is provided with a clanp fitting for connecting
to at | east one of the supply tube and the discharge tube. 19. The
in-1ine fi2Pt er Aadebnafify prayidsH aiitmal@nspohder find 4 sibstagiatpeniadd filer ng
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housing in which filtering material is included, the filter housing
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and thus does not allow gas"to
coupling having a coupled condmon and an uncoupEed condition, while in the quick-change

coupling a shut-off valve is provided which, in the coupled condition, assumes an open
position and thus allows gas to pass and which, in an uncoupled condition, assumes a closed

position and thus does not allow gas to pass; and



13 wherei n each qui ck-change coupling conprises a nmale part
and a femal e part through which a bore extends, which fornms the fluid
communi cati on between the supply or discharge tube, respectively, and
the inflow opening or outflow opening,,srespectively, of the filter
housi ng, while, with the male part and the fermale part in coupled
condition, the quick-change coupling is in the coupled condition and
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tube, respectively and the inflow opening or outflow opening respectively, of the filter
housing, while, with the male part and the female part in coupled condition, the quick-change
coupling is in the coupled condition and with the male part and the female part in uncoupled
condition, the quick-change coupling is in the uncoupled condition,

wherein at each quick-change coupling, the shut-off valve that is biased in a closed
position by a spring is included in the bore in the male part, and

wherein the shut-off valve comprises a valve body and a valve stem, the valve body

being arranged for cooperation with a valve seat in the bore of the male part, the valve stem



being provided with a collar against which the spring rests with a
first end, while another end of the spring rests against a supporting
surface provided in the male part, as a constriction is provided in
the bore, while, when the male part isuﬁlaced in the fenmale part,

with an end facing away fromthe val ve body, the valve stemneets a
stop in the female part such that novenent against the spring force
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closed position and thus does not allow gas to pass,

wherein each quick-change coupling comprises a male part and a female part through
which a bore extends, which forms the fluid communication between the supply or discharge
tube, respectively and the inflow opening or outflow opening respectively, of the filter
housing, while, with the male part and the female part in coupled condition, the quick-change
coupling is in the coupled condition and with the male part and the female part in uncoupled

condition, the quick-change coupling is in the uncoupled condition,



28. Anin-line filter provided with a substantially elongated filter
housing in which filtering material is included, the filter housing
being provided on a first end with an inflow opening and on a second,
opposite end with an outflow opening, Mhile at the inflow opening and
t he outfl ow openi ng fastening neans are provided for fastening a
supply or discharge tube, respectively, wherein the fastening neans
are qui ck- chanyd, wilupieianigd scrawtlrsale theimade mmuticek betrangpeeddo tipd femgle hayi ng
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quick-chamgemméugﬂmmgmc¢npr|ses a male part and a femal e part through
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t he uncoupl ed condition, wherein the connection between the
femal e part and the filter housing is forned by a detachabl e
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that fits th ﬁer C|rc erence of the filter housing 29. The
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while the filtering naterlal does not contain alkali netals or
al kal i ne %lﬁf'i ﬂan%et céqug ing having a coupled condition and an uncoupled condition, while in the
quick-change coupling a shut-off valve is provided which, in the coupled condition, assumes
an open position and thus allows gas to pass and which, in an uncoupled condition, assumes a
closed position and thus does not allow gas to pass,
wherein each quick-change coupling comprises a male part and a female part through
which a bore extends, which forms the fluid communication between the supply or discharge
tube, respectively and the inflow opening or outflow opening respectively, of the filter
housing, while, with the male part and the female part in coupled condition, the quick-change
coupling is in the coupled condition and with the male part and the female part in uncoupled
condition, the quick-change coupling is in the uncoupled condition,
wherein the connection between the female part and the filter housing is formed by a
detachable connection, and
wherein the connection is formed by a clamp joint, to which end the female part is
provided with a body, a clamping plate which can be connected to the body with the aid of
fastening bolts and with a flexible clamping ring with a diameter that fits the outer

circumference of the filter housing.

29. The in-line filter according to claim 28, the filtering material being configured to
remove water, oxygen and hydrocarbons from a gas flow, while the filtering material does

not contain alkali metals or alkaline earth metals.





