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

wee@siodads Wit h a substantially el ongated filtepchausiongooses

10

15

20

25

in which filtering material is included, the filter
housi ng being provided on a first end with an infl ow
openi ng and on a second, opposite end with an outfl ow
openi ng, while at the inflow opening and the outfl ow
opetleng f bedienifigemeithsqack-chaoge dedpling, fbhadiltary a
supply or discharge tube, respectively. Such filters
have been known for years and are put into circulation
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in order Sb‘cglﬁége S?’I’/i‘ge.tbﬁﬁg known. fRryérgs @na aF6 et ipte prculation
PHOCRREr aBHCBupSlco TRE. IMSIRIS e, PAIGIGLLT ON process

such as, for instance, gas chromat dgraphy, nass

spect r ogr Apkydrewback o€nkeserkoness fiters bethntt thenfaktanidg means are

cgmuni cation wi th .the tube system again. Another _
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undamaged Fart thereof to be connected to the clanp

f COMINgRICapon iy ith the agmegpheneat hinmeagrdhat thaguhesystem

OBb¥orRRS BbRLfb ol BREY aftly EHAIEANEMe HIRY, ALLSle WiliPearrier gas
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 ddwnstreém 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.

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
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.
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rel atively technical operations, this is often an
awkward, and in any way timecorsumi ng task. The obj ect

of the inventionis an in-line filter for purifying
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gas to_pass and which, in an uncoupl ed condition,
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coupling that renmmins connected to tt%e supply or
de'bcaxlregg ab mhg qtulcdcsdmnt 0 gevaluplings Qi’egtlhaﬁ berddtfle}éed from the tube
uncoup condi ti on y .or discharge tube
r BEYeRy dasage torth Xlanﬁf‘{l%ﬁha&g? tu “E)Fq PESYEDERA-ai r .
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of the in e system does not’ bec
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qui ck-change couplings in _the uncoupled condition

aeqiphngythat remains connected to the supply or discharge tube, respectively,
such that in the uncoupled condition the supply or discharge tube,
respectively, are hardly, if at all, polluted by air.

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
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

the filtering material contains no alkali metals or alkaline earth metals. A
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cl osed position in which they do not allow gas, and

therefore air, to pass. As a rule, the filtering
wordosni4als i s i nt ended, suitable and desi gned fBPCT/NL2004/000564

renovi ng water, oxygen or hydrgcarbons fromthe gas to

be purified, so that after havi’ng passed the filter,

the pollutions in the gas to be purified are no nore
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whi ch i s Rigeg showkhift dexgilphéiale paetofrent @ulbkp;lhe&gétcedphng
in Figs. 1 and 2. The exenplary enbodi nent s of
iwhichnie usefltinrthe ea@mrlwmgnb@ mentsyeprrsested in Flgs 1 and 2.

Subst ant 1014 g BfigkcRtb Fingafs RE QAT L Wb, R appording o the
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i ncl uded first end ter housing 1, 51 is

pelon g aied fv&temhamsmgﬂj (&hgoban&@l IFan @) om whisle fidveding material A

ocpa%otS)e gr?chelggd % rnst %lflltdf 1':1‘33” ﬁi)t li]xloﬁgm% 1‘,'%1 i-s provided with an
inflow opening 2 and on a second, opposite end with en,outﬂow opening 3. At
the inflow opening 2 and the outflow opening 3, fastening means 4, 5, 6, 7 are
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
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,

polluted by air. Each quick-change coupling 4, 5; 6, 7 comprises a male part 4,
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the i nfl ow opening 2 and the outfl ow opening 3,
fastening neans 4, 5, 6, 7 are provided for fastening

w@2@sppily3 or a di scharge tube, 8, or 9, respeceCVELI004/000564

The fasteni ng neans are qui ck-change couplings 4, 5;
6, 7 having a coupl ed condi ti o and an uncoupl ed
condition. In the quick-change coupling, a shut-off
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S50 ad AP 7 RelRule BBt £t figh rnsepdsawnic
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coupl ed condition and the shut-off valve 10 I's opened.
Wt h t he Bedhempde part, 4,6 snorovidedf withl eeciparp fiting 27rfoan

uncoupl.ed condition, the quick-change coupling 4 - 7
conngtiing thndeplg ety driate Hih SanRlo e SRR Ghy disghotee tube 9,

' ed. The male parts 4, 6 of the two
é%?%%*@%gige couplings 4 - 7 are connected to the

suppl y orAtdéshhquiigk-chabge Booplifg 4r-e3pitet shialoff vahe 10 is included
femal e parts are connected to the two ends of the

fip) therboge Jddi iﬁgt’thmghe Paw 4; be Thershut off vialyrd Onigihdagesd in a closed
Yoo HE A SRS B8Ry B 140
{'Rﬁik}ge gfmq%mh@ Vedvd BEdP RRS HedighBd 8o @B6hdrAte HiLAILBR seat 16
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
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.



respectively. At each quick-change coupling 4 - 7, the
shut-of f valve 10 is included in the bore 11 in the
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cl osed position by a spring 13. The shut-off valve 10
conprises a val ve body 14 and & val ve stem 15. The
val ve body 14 is designed to cooperate with a val ve

seat 16 i,p the bore 11 of the | e part 4, Th i
valve st i sopctt i en A ooBPraps $7l0R fgy which, when
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constriction is provided in the bore 11, Wen the |l e
part 4, eWith Hrea%@oofi%er%éﬂaf%% therpale part 4, feeanpe Eonnected
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val ve of body 14 of the valve seat is effected.
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t R ARliRg %@!’ris & thR maldpager 6 meddgotl RNBdtatdmrt 5, 7,

is pierced by the free end of the valve stem 15 _
provi ded bothefirstarxénvplaty emdodipepboinkig. W the edrnestign between
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6 I's provided on an Tastening ring
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t be ceanerel itohddbup @3 WhR thenad ef paténing boleneh aFurther, a
filter housing 1 is forned bé a press fit joint or a
gflaible elampingrring@6se papvide ewp{l) ardiagaier titnfitsgihe outer

Ficgbur%’felte%%e SRS ‘t;itltie?”rflousing 51. By compressing the flexible clamping
ring 26 between the body 23 and the clamping plate 24 with the aid of the
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.

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

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



between the filter housing 51 and the female part 5, 7
is formed by a detachabl e connection, nore in
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part 5, 7 is provided with a body 23 and a cl anpi ng
pl ate 24 which can be connectedéto the body 23 with
the aid of fastening bolts 25. Further, a flexible

clanmping ying, 26 i s, provj,ded with ,a dianeter..th fits
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parts 5, 7. Optionally, the filter housing 1; 51 and
t Hedigptors i bhe fidtess cag beglispensed wigh. bhe dact|ig4bat when the
partly tr parent. for jnstiance.in that the filter .
e MBRBRE T merttorely W FRsbralllakiling pspfiyhen the filter
t Beedd B3 BEvéplacSd el dr RAdirsy FRNMtHAHNEEEndd 1O Bh@6p¥tdtbr can utilize
plastic. In the filter housi Bg 1; 51 an indicator 28

canebavenfinuedinghich toarspondes ofiretine Hdtdr. Naguraldy, reading out
S eSS H et TS s P P08 hgs are that
I ehd 5EMBsPEhEhFoak NG s VAR SHSsyssrhi 3G Bd 8@ /ihed & an

gas systemin a sinple manner,; in each of its in-line
f alt@natia rhaansp Aidefacli® et vieen tlod rabedzerd fier reading out the

e oy Soh SHh RS Sttt B o o
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t kO slee datiaus fileers eah el mahfiorddig agiiple ®hnner. The system can for
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reached. The transponder 27 and the receiver can also be used to verify
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
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

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



needs to be replaced. For reading out the transponder,
the operator can utilize a receiver for reading out a
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can all so take place automatically. The advant ages of
such provisions are that the stiatus of the various
filters in a gas system can be determned in an

automati ¢ manner. The fact.is that en the receivers
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stored in the nenory of the transponder 27. From such

daping d 3rentiatinugondrf eonspamicatiorbbetivaenvidy tmespdienppad the
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extensive rinsing in not necessary.

The filtering material A in the filter housing can be, for instance,
nanochem® or [PX®. An addifional 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
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



connected once to the supply or discharge tube 8 or 9,
respectively. Then, the in-line filter F can be

wo0 pmbudaas i n t he tube system t hrough connecti orCYNL2d0€000564
mal e parts 4, 6 to female parts 5, 7 of the in-line
filter F. This is effected by nfinually screw ng the
fastening ring 22 provided with outer thread in the

femal ¢ part 5, 7, \ it, the nmale parts 4, 6 are
pwggﬁweflpgwaﬁ%l%lﬁé’%%eés peconditionspag cap herefore be
\S;ﬂkih'sﬁﬂteé{%i outOrikSs opened in that the point of the

alve stem 15 neets the Teflon sealing cap 19 al so
serving as a stop. Mreover, the valve stem 15 pierces
the Teflon cap such that the filtering material is put
in fluid conmuni cation with the supply and di scharge
tube 8, 9. Upon detachnent, the fastening ring 22 is

| oosened agai n. \Wen, thereupon, the nmale parts 4, 6
are renmoved fromthe 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
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. The
filtering material Ain the filter housing can be, for
i nstance, nanochem(r) or IPX(r).An additiona

advantage of IPX(r), which is marketed by

Mat heson-Trigas, is that it contains no alkali netals
or alkaline earth netals. Such alkali netals or
al kaline earth netals, which are nmuch used in
conventional filtering material, are reactive with
oxygen and/or noisture to such an extent that
transport of such substances is not wthout risks,
especi ally when transport by aeroplane is concerned.
Consequently, according to the invention, a filter is
provided in which filtering material is present for
renovi ng water, oxygen and hydrocarbons froma gas
flow, while the filtering material contains no alkal
metals or alkaline earth netals. Afilter providedwth
filtering material IPX(r) neets those conditions and
can therefore be



transported without risks.Clains 1. Anin-line filter
provided with a substantially elongated filter housing
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the filter housing being provided on a first end with
an inflow opening (2) and on a %econd, opposite end
with an outflow opening (3), while at the inflow
opening (2) and the outfl ow opening (3) fastening
means (4 - 7) are provided for fastening a supply or
di scharge tube, respectively ¢§iRE 9, respectively),
wherein the fastening nmeans (4 - 7) are qui ck-change
couplings (4 - 7), a respective qui ckchange coupling
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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
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-
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 coupled condition and
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5; 6, 7) is in the uncoupled condition.4. An in-line
filter according to claim2 and03, wherein the male
parts (4, 6) of the two qui ck-change couplings are
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filter according to claim38, wherein the shut-off
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3).. 10. -An in-line filter according to claim9,
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arranged for cooperation with a valve seat (16) in the

bdrangeldjupding; hiee shhieoffardlvd ¢10)63 indlhéed &l viee bown(1(1) o) the male

bei ng provided with a collar (17) against which the
sB?’Ftn(é’ @&3) rests with a first end, while another end
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ci:srisitagécgﬁ artlésedpiwisiedyiansgrivgg bB)e (11), while, when

t 518 mal e Rgritn-lgrfé fiﬁ)er iaicording 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
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) is
placed in‘ the female part (5, 7), with an end facing away from the valve
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) in

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



placed in the female part (5, 7), with an end facing
away fromthe valve body (14), the valve stem (15)

wore®se14a4st op (19) in the female part (5, 7) SPChNLE®@1/000564
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novenent against the spring force of the spring (13)
is effected. 11. An in-line fillder accordi ng to claim
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diameter that fits the outer circumference of the filter housing (51).
17. An 1n-line filter according to any one of the preceding claims,
wherein around the filter housing (51) a protective shell (52) is provided.
18. An 1in-line filter according to claims 3 and 17, wherein the protective
shell (52) 1s included between the two female parts (5, 7).
19. An in-line filter according to any one of the preceding claims,
‘wherein the filtering material (A) in the filter housing (1; 51) is nanochem® or
IPX®.
20. 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



wherein around the filter housing (51) a protective
shell (52) is provided. 18. An in-line filter
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shell (52) is included between the two female parts
(5, 7). 19. Anin-line filter d&cording to any one of
the preceding clains, wherein the filtering materi al
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