Title: In-line filter with quick-change coupling, and a filter. The
invention relates to an in-line filter provided with a substantially

el ongated 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 outfl ow opening, while at the inflow opening
and 5 the outfl ow opening fastening neans are provided for fastening a
supply or discharge tube, respectively. Such filters have been known for
years and are put into circulation by, inter alia, Supelco Inc. of
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When detaching the filter from the supply and discharge tube, the ferrule
fittings are loosened and the supply and discharge tubes are in open
communication with the atmosphere. This means that the tube system
becomes polluted and that after changing the filter, rinsing with carrier gas

15 such as, for instance, nitrogen 1s to take place for a long time, sometimes even
a few hours in order to clean the tube system before a downstreém 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.



techni cal operations, this is often an awkward, and in any way tine-
consum ng task. 2 The object of the inventionis an in-line filter for
purifying high purity gasses (with a pollution of less than 10 ppnm) w t hout
t he drawbacks described hereinabove. To this end, the invention provides an
in-line filter of the type 5 described in the opening paragraph,
characterized in that the fasteni ng nean are qui ck-change couplings, the
respecti ve qui ck-change coupling having @ coupled condition and an
uncoupl ed condition while in the quick-change coupling a shut-off valve is

provi ded which, in the dpempleeherivdhtibR s aR S-WRETiltad ToPPEAGHAnRESER | ON thus
al l owi ng gas to pass and which, in an uncoupled 10 condition, assunes a
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An in-line filter with quick-change couplings has 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 invention, the shut-off
valve of the quick-change coupling can form part of a part of the quick-change
coupling that remains cgnnected to the supply or discharge tube, respectively,
such 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 a rule, 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



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
which filtering material is present for renoving water, oxygen and

hydr ocarbons froma gas flow, while 30 the filtering material contains no
alkali metals or alkaline earth netals. A33 filter which is provided with
the filtering material I1PX(r) neets those conditions. In the unlikely event
of it bursting open, a filter without the alkali netals or alkaline earth
met al s nent i Gled whith isrlamtdeldegﬁh\the)ﬁhmilrg mateltial FBXE! meetsahdsoxygen and can
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and by an exenplary enbodiment, with reference to the draw t he
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Fig. 2 shows a_ si sect i epresent e n Fig. 1 of a second
exenpl ar ygenﬁwfﬁépn‘?ﬁhiﬁa?ﬁseém%mgﬁe&’z@s Pﬁ 8 ?Be{aﬂgfog;%“ e part of the
qui ck- change coupl I ”Eurtl‘l@i' @Bbbﬁatm%fltne VR n€ ARk Ae¥orPiHAoG theMubclaims
represented in W‘igh 1 and 2. The exenplary enbodi nents of an in-line

filter F accendi eofuﬂ'ﬁ@rﬂﬁmm&m aghby epressmpley embedimeRitguiths ar e

provided with sub tlaII tedfllter housing I (Fig. 1) and 51
(Fig. 2) in ’éerf‘f’ ﬁwﬁﬁz’?%ﬁg% WiP8n be included. On a first end, the

filter housing 1, 51Fig31I%hQWb@QQoM§ deetiBf of b HrkO¥kAREIRY P Imbodiifed? 2 second,
opposite end with an outfl ow opening 3. At the inflow opening 2 and the

out fl ow &Pening 3, fHg aﬁhngsmmslancn@s se¢tign as éelgﬁs%ilt@dllnlé‘dgfbﬁ& ast eni ng
a supply or %ec%ln Ce@%nﬂﬁa%y“@n%bocﬁment and respectively. The
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 i's provided with an
inflow opening 2 and on a second, opposite end with én_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 quick-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,
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fasteni ng neans are qui ck-change couplings 4, 5; 6, 7 having a coupl ed

condi tion and an uncoupl ed condition. In the quick-change coupling, a
shut-of f valve 10 (see Fig. 3) is provided which, in the coupled condition,
assunmes an opened position and thus allows gas to pass and which, in an
uncoupl ed 25 condition, assunes a closed position and thus does not all ow
gas to pass. The shut-off valve 10 of the qui ck-change coupling 4, 5; 6, 7
forms part of the part 4, 6 of the qU|c€'change coupling 4, 5, 6, 7 that
remai ns connected to the supply or discharge tube, 8 or 9, respectively,
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respectively, is hardly, if at all, 30 polluted by air. "Eac qU| ck- change
coupling 4, frmg the ﬂw@ ‘Dmmmafmm betp@en the Sﬂpplﬁ fﬂtrdisaha&'gwmhlfﬂe Bartd,5, 7
through which a bor ends ns the flui

communi cat i off® B%@w g"ﬁ)re H}gs ﬂﬁP'@@"t“ﬁB%emgg r@pecql\é"slbe‘b&fﬂ%l Y,

and the 'nf|ﬁWePH@|ﬁE1ﬁg 125Qrmﬂifﬂe0m’aléﬁ?d}t a%rP, réﬁﬁ@ﬁ%l&rvﬁﬁ&'th@fen% fi ' ter
housing 1, 51. Wth e male part 4 or 5, respectively, and enal e

part 5 ord 7, pawssipact.ineepsctiviely, coophpged crmiitmndrhe quick-ghaunge aivabing £elpl | ng 4
- 7 S in the e ond on_ a e t- of alve 10.4. ene Wth
t he mlal eI Zcf?‘g%méﬁ]ﬂﬁ Cﬂﬁa#@ﬁaﬁ’é&%ﬁ’rsﬁ“’é Vqlﬁe \{%Hé/ X@Egﬁ%mﬁq%n t he

qui ck- change aOH Bl dWDtie ferfalé Patbts, i@ GRS Efagiibh ARe YLK Et?alﬁ%aut of f
valve 10 is closed The male parts 4, 6 of the two qui ck-change co ings 4

- 7 are 10 eoidegted Tis infihe stupwgle(bcomlemhangéhwbet -gfforale, 19 esqiwm vel y.
The female parts 5,7 are co C ends of .the filter housing
1, 51. In the bore 119 Wﬁ%@a‘%ﬁ?e gflfe téfvo %ulc EPE%%CT?lf%gsl%cl (d&€d. Each
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At each qui ckarisdngeiresapheated fio theztwa endssfivhe Sitter\hansimg1d 5ls i ncl uded
In 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
in the bore 11 in the male part 4, 6. The shut-off valve 10 1s 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 1in 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.



in 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 conprises a valve
body 14 and a valve stem 15. The val ve body 14 is designed to cooperate
with a valve seat 16 20 in the bore 11 of the nale 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 gears against a supporting surface
18 provided in the male part 4, 6 in that a constriction is provided in the
bore 11. Wen the nale part 4, 6 is placed in the female part 5, 7, the
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glued joint. In the second exemplary embodiment of Fig. 2, the connection
between the filter housing 51 and the female part 5, 7 is 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.



15 female part 5, 7 is provided with a body 23 and a cl anping plate 24 which
can be connected to the body 23 with the aid of fastening bolts 25.

Further, a flexible clanping ring 26 is provided with a dianeter that fits
the outer ~circunference of the filter housing 51. By conpressing the
flexible clanping ring 26 between the body 23 and the clanping plate 24
with the aid of the 20 fastening bolts 256 the clanmping ring 26 is deforned
and through the clanping ring 26, the filter housing 51 is forcefully
connected to the fenmale part 5, 7. In the exenplary enbodi nent of Fig. 2,

around the filter hoWsbofderTh ratiée!l thetdat® of &eeldricud inslitkd AMbAewh a B@
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automatic manner. The fact is that when the receivers for reading out the

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 F. Duration of use, flow measurements and/or



can all so take place automatically. The advantages of such provisions are
that the status of the various filters in a gas system can be determ ned in
an automatic manner. The fact is that when the receivers for readi ng out
the transponders of the different in-line filters are connected to a
central 15 processing unit, the period of use and, optionally, the remaining
standing tine of the various filters can,be nonitored in a sinple manner.
The system can for instance warn the user that new filters are to be
ordered or the systemitself can place the order automatically before the

end of the |itt@psRanr®indaberdmhétt@icahTor inRaaEbe sThRdlihaRE RRAMEFy &inand the
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are 5 connected once to the supply or discharge tube 8 or 9, respectively.
Then, the i ritemnid meptsctheTeflon ssaling eam dB alsorberriagtasiiestops Moneaver okhgh

connecti on Ofvélpg stem 15 pierces the Teflon cap such that the filtering material is put in

fluid communication with the supply and discharge tube 8, 9. Upon
detachment, the fastening ring 22 is loosened again. When, thereupon, the

15 male parts 4, 6 are removed from the female parts 5, 7, the shut-off valve 10
will be brought back into the closed position under the influence of the
spring 13 so that no open communication between the atmosphere and the
tube system is formed. .As 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



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 fenale part 5, 7. Wth it, the male parts 4, 6 are pressed
tight in the female 10 parts 5, 7. Also, the shut-off valve 10 is opened in
that the point of the valve stem 15 neets the Teflon sealing cap 19 al so
serving as a stop. Mreover, the valve sgem 15 pierces the Teflon cap such
that the filtering material is put in fluid conmunication with the supply
and di scharge tube 8, 9. Upon detachnent, the fastening ring 22 is | oosened
agai n. Wen, witiefibepag, mateeial IBX®amectzahbse conditienseandomy etbrbfoeabehe fenmal e
parts 5, 7, the shut-off valve 10 w |l be brought back into the cl osed

posi tion unddransRertefryitAtdIgs- t he spring 13 so that no open cormmuni cation
bet ween the at nosphere and the tube systemis fornmed. As a result thereof,
after changing the filter F, extensive rinsing in not necessary. 20 The
filtering material Ain the filter housing can be, for instance,

nanochen(r) or IPX(r). An additional advantage of IPX(r), which is marketed
by Matheson-Trigas, is that it contains no alkali netals or alkaline earth
metals. Such alkali netals or alkaline earth netals, which are nmuch used in
conventional filtering material, are reactive with oxygen and/or noisture to
25 such an extent that transport of such substances is not w thout risks,
especially when transport by aeroplane is concerned. Consequently, according
to the invention, a filter is provided in which filtering material is
present for renoving water, oxygen and hydrocarbons froma gas flow, while
the filtering material contains no alkali netals or al kaline earth netals,
Afilter provided 8 wth filtering material IPX(r) neets those conditions
and can therefore be transported without risks. 9



Claims 1. Anin-line filter provided with a substantially elongated filter
housing (1; 51) in which filtering material (A) is included, the filter
housi ng being provided on a first end with an inflow opening (2) and on a
second, opposite end with an outflow opening (3), while at the inflow
opening (2) and 5 the outflow opening (3) fastening neans (4 - 7) are
provided for fastening a supply or dischgrge tube, respectively (8 or 9,
respectively), wherein the fastening nmeans (4 - 7) are quick-change
couplings (4 - 7), a respective quick- change coupling (4, 5; 6, 7) having a
coupl ed condition and an uncoupled condition, while in the quick-change
coupling (4, 5; 6, 7) a shut-off valve éiQ) is 10 provided which, in the
coupl ed condition, assunes an open posi t4 nd thus allows gas to pass and
whi ch, in an uncoupl ed condition, assunes a closed position and thus does
not allow gas to pass. 2. Anin-line filter according to claim1, wherein

t he shut-off kal ve (2A®in-life fiter grividedcwithgeswdstmitixlly ¢nghteddilter) f or ns
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di scharge tub spectively (8 or respecti
pol | ut ed by aipposide edd with bnmatﬁmtrtopenmgc(&) ek a*tothelmﬂnw]op@mrl?g (Qvaadei n

each i ck-change .20 co I' C ri ses a nal art nd a femal e
part ((qgl tﬁil‘teg ﬂOWﬂPEH I &g&sgmﬁ)smé%ﬂséﬁds sx%ﬁlpé'ﬂ&ﬁgﬁi% Eenf“P%Pd
comuni cat | onsdiﬁ) dy»slealsm@rg%%%yre@ﬁ%ct%gﬁ@%@ rE%tf%%twéfﬁ R@ﬁéfeﬁwe (8 or 9,

respectively) an he 1 nfl'ow openin OW Opéni n
respect i vel y, fasfentimg nfeiaint ¢4 —Ho wse ngickichangd cowplings, (4w 7}1 atriespechizve @yupek-t (4,
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6) and the fedmldgif@hildin the duilckOERMR @ApGaRYLE; @) 7) bR Tk O Ay &
10  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.
2. An in-line filter according to claim 1, wherein the shut-off valve (10)
of the quick-change coupling (4, 5; 6, 7) forms part of the part (4, 6) of the
15 quick-change coupling that remains connected to the supply or discharge tube,
respectively (8 or 9, respectively), such that in the uncoupled condition, the
supply or discharge tube, respectively (8 or 9, respectively) is hardly, if at all,
polluted by air.
3. An in-line filter according to claim 1 or 2, wherein each quick-change
20  coupling comprises a male part (4, 6) and a female part (5, 7) through which a
bore (11) extends, which forms the fluid communication between the supply or
discharge tube, respectively (8 or 9, respectively) and the inflow opening (2) or
outflow opening (3) respectively, of the filter housing (1; 51), while, with the
male part (4, 6) and the female part (5, 7) in coupled condition, the quick-
25  change coupling (4, 5; 6, 7) is in the coupled condition and with the male
part (4, 6) and the female part (5, 7) in uncoupled condition, the quick-change

coupling (4, 5; 6, 7) is in the uncoupled condition.



coupling (4, 5; 6, 7) is in the uncoupled condition. 10 4. An in-line
filter according to claim2 and 3, wherein the nale parts (4, 6) of the two
gui ck- change couplings are connected to the supply or discharge tube,
respectively (8 or 9, respectively). 5. Anin-line filter according to any
one of the preceding clains, 5 wherein the female parts (5, 7) are connected
to the two ends of the filter housing (1j551). 6. Anin-line filter
according to at least claim3, wherein in the bore (11) in the male part
(4, 6) a sieve (12) is included. 7. An in-line filter according to at |east
clai m 3, whersei n eacAnnatlmefiltér a&ﬁrchﬂg t6rlaim Pand Bivterdihtha nedlanp fitting

(27) for connecti the male parts. ( 6) .to the supply tube (8). and the

di schar ge tutPé‘r 33@ %ﬁ@@ o k- CQanggncqu,phpgﬁgrq F%@Ft%’c@(ﬁhﬂlﬁﬁ@ﬂborat | east
claim 3, wherg the shut-off valve (10) is
i ncluded in the bo% 2 irge'lﬂrlla%Ve 92%:38%, g%?itgétk‘%?y)&. 15 9. Anin-line filter
accordi ng to 5c| aim 8Anvmdnm ﬁltehec&hdingdcﬁhnya)h\eerfﬂim)recbéidgicésmds in a closed

posi tion rln . Ilnefll accor di aim?9,
wherein t relﬂ g“%épgfé Dt)SA(g relc%ge%?e 5‘?915* HUH?“‘?%@I %ﬁrflﬂ ter val ve
stem (15), tl‘}ﬁ)u ﬁ{gvﬁ Qply (14) being arranged for cooperation with a val ve
seat (16) in the boré (11) of the nale 20 part (4, 6), the valve stem (15)

bei ng providdd with AncioHise filte7 pcagdngst anhiash clamlmeB szphemgu jrifhe rests with
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to the supply tube (8) and the discharge tube (9), respectively.
3. An in-line filter according to at least claim 3, wherein at each quick-
change coupling, the shut-off valve (10) is included in the bore (11) in the male
part (4, 6).
15 9. An in-line filter according to claim 8, wherein the shut-off valve (10)
1s biased in a closed position by a spring (13).
10. An in-line filter according to claim 9, wherein the shut-off valve (10)
comprises a valve body (14) and a valve stem (15), the valve body (14) being
arranged for cooperation with a valve seat (16) in the bore (11) of the male
20 part (4, 6), the valve stem (15) being provided with a collar (17) against which
the spring (13) rests with a first end, while another end of the spring (13) rests
against a supporting surface (18) provided in the male part (4, 6}, as a
constriction is provided in the bore (11), while, when the male part (4, 6) 1s
placed in. the female part (5, 7), with an end facing away from the valve
25  body (14), the valve stem (15) meets a stop (19) in the female part (5, 7) such
that movement against the spring force of the spring (13} is effected.
11. An in-line filter according to claim 10, wherein between the valve
body (14) and the valve seat (16) a flexible sealing ring (20) is provided.
12. . An in-line filter according to claim 10 or 11, wherein the stop (19) 1n

30 the female part (5, 7) comprises a Teflon cap (19) which cap, when the male



t hat novenent against the spring force of the spring (13) is effected. 11.
An in-line filter according to claim10, wherein between the valve body
(14) and the valve seat (16) a flexible sealing ring (20) is provided. 12. .
An in-line filter according to claim10 or 11, wherein the stop (19) in 30
the female part (5, 7) conprises a Teflon cap (19) which cap, when the nale
11 part (4, 6) is placed in the female pgft (5, 7), is pierced by the free
end of the valve stem (15) provided to that end with a sharp point. 13. An
in-line filter according to at least claim3, wherein, with the aid of
screw t hread gazt)4, 6)heplmbé ipahd fordale Parc@n 7hes percatbethd fret hadfofnid € 5
part (5, 7). 14. An in-line .fi%ter accaqr dj o claim 13, wherein screw
thread (21) o"rﬁvel ﬁt@wgépﬁ%wle ko that ¢ ‘B}tggisé’@dpé’ﬁ“&-fasteni ng ring (22)
rotatably conpected 4, inliige ARLE aBPkdinglto 6t leddk BN WRLre With R tening
ring (22) negl}g to be tlt?r ned %o? fasltngniong? ecma e ’partre?ﬁ, 181 F%B{%ﬁe
femal e part (& sciew tmedatl{al), thenefopartid, §)hmnrlEnainneotpdarthe fahatehe nmal e
part (4, \%?] need nq_é be rotated, 15. An in-line filter according to at |east
claim 3, erkdth (3@ connection between the fenal e part (5, 7) and the
filter housi (51) ias; fokREdIRY afe £18 A&geid J1NLi ne
filter according to é%allnmlwfq anr é)fﬁﬁt%ﬁgagéglr?n}a@c’ti on %sg%gwgtglﬁrﬁd;(gblgog clanmp
joint, to whithe reakd pdre (4,6)as pryaddd ¢iba fagtenmgpriny (2B) dotdtahlyaconmeckgd t23) , a
clanping plate (24) which can b onnected to the body (23) wt the aid of
f ast eni ng boI‘?’@ i) pa&ﬁBP%'tﬁESB‘ﬁY ﬁ'&?ioﬁﬁ%ﬁﬁ THRE Fingf2 )ZBﬁ’e%tP&’eat“rﬂ? et er
that fits thegp G 1 £ Pl t AN AUS AYah t in-line
filter accor |0n35§%mar$ytﬁorr§é %%ﬁﬁg’ggelggldéfﬁg a?%glﬁms(% g% %ﬁei?eﬁ%r%@geund t he

filter holfsi nghe(reigaining wirecof the mhlelgart 52)6) neepnot/beledtatd®. An in-1ine

filter according to claing 3_and 17, wherein the protectiv _
15.g An mr}ﬁne ﬁ?ter according to atrIeast claplm , W ere?n the connection

between the female part (5, 7) and the filter housing (51) is formed by a
detachable connection.
16. An in-line filter according to claim 15, wherein the connection is

15 formed by a clamp joint, to which end the female part (5, 7) is provided with a
body (23), a clamping plate (24) which can be connected to the body (23) with
the aid of fastening bolts (25) and with a flexible clamping ring (26) with a
diameter that fits the outer circumference of the filter housing (51).
17. An in-line filter according to any one of the preceding claims,

20 wherein around the filter housing (51) a protective shell (52) is provided.
18. An in-line filter according to claims 3 and 17, wherein the protective

shell (52) is included between the two female parts (5, 7).

19. An in-line filter according to any one of preceding claims, wherein
the filter housing (1; 51) and the optional protective shell (52) are at least
partly transparent, for instance in that the filter housing (1; 51) is

- manufactured from glass and in that the protective shell is manufactured from



shell (52) is included between the two female parts (5, 7). 19. Anin-line
filter according to any one of preceding clainms, wherein the filter housing
(1; 51) and the optional protective shell (52) are at least partly
transparent, for instance in that the filter housing (1; 51) is

manuf actured fromglass and in that the protective shell is manufactured
from1l2 acrylic plastic, while in the fii er housing (1; 51) an indicator
is included which discolors when the filtering material (A) is saturated.
20. An in-line filter according to any one preceding clains, wherein the
filter is praovidedswstif whild ANEROAEE hdwdTle (1B 538 anAdichtdriid endlididBWhich |
according to any one of the preceding clains, wherein the transponder is
provi ded wi t Hiscolasapehen thediléenirgmatepial @) ihsaturatedsponder is placed on the

filter housi (1; 531) .adjacent. a downstreamend of..the filter housi ng (1;
51y 22 At Reer pr o BONR R SPRIBRI BBTSRRGre i Bte: PhertE B et a
is 10 presemiltdrds previayd RathatRinspexdaer7and hydrocarbons from a gas flow,
while the filtering material does not contain alkali metals or alkaline
earth net &l s.2l. An in-line filter according to any one of the preceding claims,

wherein the transponder i1s provided with a temperature sensor, while the

transponder is placed on the filter housing (1; 51) adjacent a downstream end

of the filter housing (1; 51).

22, A filter provided with a filter housing in which filtering material is

10  present for removing water, oxygen and hydrocarbons from a gas flow, while

the filtering material does not contain alkali metals or alkaline earth metals.



