15 APR 2005 TITLE OF THE I NVENTION Filtrati on Apparatus BACKGROUND OF
THE I NVENTION Field of the Invention 5 The present invention rel ates
generally to filtration apparatus for wuse in the fields for exanple of
sem conductor, foods and chemicals and nore specifically to highlhh APR 2005
durable filtration apparatus ensuring precision filtration and in
addition dispensing with an O ring used for a sealing portion for
attaching a housing bow. 10 Description of the Background Art In a
variety of fields manufacturing electronic conponents, foods, chem cals,
pure water and the like, filtration apparatus are wdely used to provide
precision filtration. Electronic conponents are washed with agents having
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having high levels of purity. For example if such an agent is contaminated
15 for example with metal particles in particular and it is used to wash micro-
fabricated semiconductor integrated circuits, the circuits would have
interconnections with short-circuit or the like introduced therebetween and
they would not be expected to function normally. On the other hand for
example agents employed to wash products in semiconductor fabrication can
20 be used repeatedly and in terms of resource conservation, environmentalism
and reduction of semiconductor device fabrication cost the washing agent is
circulated and reused. In doing so, metal particles and the hike are
introduced during the process of washing and agent recovery, as described
above, and the contaminant is removed with a filter. The filter, initially
25 clean, is contaminated in use by non-filtrate over time and clogged in time
and eventually can no longer provide sufficient filtration. Thus the
filtration apparatus described above employs a filter having filtration
capability dropping to a predetermined level over a period of time and when
the period of time elapses the filter is exchanged with a new filter.
30 Whenever filters are exchanged, the filtration apparatus is unsealed and
disassembled to exchange the cartridge filter.
Fig. 12 illustrates a conventional filtration apparatus including a
housing head 110 having an inlet 114 and an outlet 115, a cartridge 101



di sassenbl ed to exchange the cartridge filter. Fig. 12 illustrates a
conventional filtration apparatus including a housing head 110 havi ng an
inlet 114 and an outlet 115, a cartridge 101 - 1 15 APR 2005 det aghaplygs
attached to the housing head, and a housing bow 111 surrounding the
cartridge to define a channel wall . Housi ng head 110 and housing bow 111
cooperate to forma housing 113. A filter attachnent 108 wth an O ring
121 fitted thereon is fitted into a filter attachnment 125 in the 5 housing
head to allow cartridge filter 101 to provide a seal and al so be

det achably attached. Housing bow 111 has an upper end provided with an O
ring recess 131 receiving an O ring 122 which abuts against a flange 132
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particles @[rtﬁ'deQ filter 101 the fluid is filtrated therethrough and it then passes

15 through filter attachment 125 and finally it is output through outlet 115.
For the filtration apparatus as described above, however, when
cartridge filter 101 is exchanged, O ring 122 providing a seal is
conventionally also exchanged to thoroughly prevent introduction of
particles. For example, O ring 122 formed of a simple substance of
20 fluororubber is extremely expensive and if an O ring has an internal portion
of rubber and an external portion of fluororesin the cost still would be
relatively high. Exchanging such an expensive O ring whenever a
cartridge filter is exchanged is not preferable as such would impair cost-
competitiveness. Furthermore, it is neither preferable ecologically as it
25 increases refuse. Furthermore, if the O ring is not formed of fluororubber,
the exact O ring can act as a contaminant introducing particles or other
foreign matters. Thus there has been a demand for a filtration apparatus
developed to have a sealing structure free from frequent exchange of an O
ring providing a seal between a housing head and a housing bowl, or
30 dispensing with such exchange.
SUMMARY OF THE INVENTION
The present invention contemplates a filtration apparatus having a
sealing portion superior in durability as it can dispense with an O ring



foreign matters. Thus there has been a demand for a filtration apparatus
devel oped to have a sealing structure free fromfrequent exchange of an O
ring providing a seal between a housing head and a housi ng bow , ar %0

di spensing with such exchange. SUWMMARY OF THE | NVENTI ON The preé ndPR 2005

I nvention contenplates a filtration apparatus having a sealing portion
superior in durability as it can dispense with an 0 ring 15 APR 2005
providing a seal for attaching a housing bow and it can also be free from
particles and the |ike otherw se introduced when a cartridge filter is
exchanged or on other occasions. The present filtration apparatus

I ncl udes: a housing head having an 5 inlet and an outlet; a housing bow
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The sealing portion of the housing head and that of the housing bowl
15 can abut directly against each other. Thus the apparatus can dispense
with an O ring and employ a simple structure to have the seal. Thus the
apparatus can be free of contaminants otherwise introduced from an O ring.
Furthermore, the absence of the O ring can contributes to reduction of the
cost for the components of the apparatus.
20 In the present filtration apparatus, the sealing portion of the
housing head and that of the housing bow! can each extend in the form of a
ring, one a protrusion and the other a recess abutting against the protrusion,
and the seal can be at least two circular seals.
The at least two circular seals can provide a significantly steady seal.
25 For example, if the apparatus filtrates thermal sulfuric acid it can filtrate
the acid safely. The two "circular seals” means no more than a circular
portion and the line as seen in cross section has a dimension and it is not a
line in the strict sense. In other words, any material used is capable of
more or less elastically deforming and the force exerted by the clamping
30 means elastically deform the seal to have a dimension.
Thus the apparatus can be reliably sealed without an O ring and it
no longer requires an expensive Q ring to be exchanged. The apparatus
can also be free from the possibility that it will suffer contaminants
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The at least two circular seals can provide a significantly steady seal

25 For exanple, if the apparatus filtrates thermal sulfuric acid it can
filtrate the acid safely. The two "circul ar seal s" neans no nore than a
circular portion and the line as seen in cross section has a di mesimnygps
and it is not a line in the strict sense. In other words, any nmateri al
used is capable of nore or less elastically deformng and the force
exerted by the clanping 30 neans el astically deformthe seal to have a

di rensi on. Thus the apparatus can be reliably sealed without an O ring and
It no longer requires an expensive 0 ring to be exchanged. The apparatus
can also be free fromthe possibility that it wll suffer contam nants 3
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When the protrusion is pushed into the recess by the clamping
15 means the recess can elastically deform and increase in width and its
resilience can allows two reliable seals to be provided between the recess
and the protrusion. This can significantly facilitate the production of the
apparatus and the assembly and disassembly of the same.
In the present filtration apparatus, one of the sealing portions of the
20 housing head and bowl is a protrusion and the other is a surface receiving
the protrusion pressed thereagainst to elastically deform and thus allow the
receiving surface to cooperate with the protrusion to provide a seal.
The protrusion and the receiving surface can be pressed against each
other and the receiving surface thus pressed can elastically warp and its
25 resilience allows it to cooperate with the protrusion to provide the seal.
This seal is also not completely linear and the abutment elastically deforms
to provide the seal in the form of a strip. In this portion in the strip, the
large magnitude of force exerted results in reactive force and as a result
frictional force is produced along the sealing plane. Thus the protrusion
30 and the receiving surface do not slide on each other and can thus maintain a
steady, relative positional relationship therebetween. Thus the apparatus
can dispense with an O ring between the housing head and the housing bowl
to have a reliable seal. Thus the apparatus can have a seal having a simple
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20 housing head and bow is a protrusion and the other is a surface
receiving the protrusion pressed thereagainst to elastically deform and
thus allow the receiving surface to cooperate with the protrusion to
provi de a seal. The protrusion and the receiving surface can be prigs

agai nst each other and the receiving surface thus pressed can elast aﬂW@
warp and its 25 resilience allows it to cooperate with the protrusion to
provide the seal. This seal is also not conpletely linear and the
abutment elastically defornms to provide the seal in the formof a strip.
In this portion in the strip, the |arge magnitude of force exerted
results in reactive force and as a result frictional force is produced
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af or ggrent 1 190@ds ak@uate, as seen in the cross section traversing as aforementioned, to
increase its substantial width in length or its arc in length. Consequently
the apparatus can be reliably sealed.

In the filtration apparatus the housing head, the cartridge filter and
the housing bowl are all formed of fluororesin.

20 Thus contaminants introduced from the apparatus can be minimized
and consequently ultra-high purity filtration can be achieved. A
conventional filtration apparatus employs an O ring of fluororubber and it is
thus significantly expensive. The present filtration apparatus can be
manufactured at a lower cost than typical, conventional filtration apparatus

25 and if it is the ultra-high purity filtration apparatus it can be manufactured
at a maximally reduced cost.

The foregoing and other objects, features, aspects and advantages of
the present invention will become more apparent from the following detailed
description of the present invention when taken in conjunction with the

30 accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings:
Fig. 1 shows a filtration apparatus of a first embodiment of the

-5 -



Increase its substantial width in length or its arc in | ength.
Consequently the apparatus can be reliably sealed. In the filtration
apparatus the housing head, the cartridge filter and the housing bow are
all formed of fluororesin. 20 Thus contani nants introduced from tHeAPR 2005
apparatus can be mnimzed and consequently ultra-high purity filtration
can be achieved. A conventional filtration apparatus enploys an O ring of
fluororubber and it is thus significantly expensive. The present
filtration apparatus can be nmanufactured at a | ower cost than typical,
conventional filtration apparatus 25 and if it is the ultra-high purity
filtration apparatus it can be manufactured at a nmaximally reduced cost.
The foregoin %nd ot her objects, features, aspects and advantages of the
present iﬂ(ﬁes%fli VSR P becone nore apparent fromthe fol | owing detail ed
description of Fig Pisemennldmgedtiewnf\sheirticak Anshiowre omjFugct;i on with the 30
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of the housing bowl and a sealing portion together forming a seal;

Fig. 6 shows a structure of the seal of the filtration apparatus of a
third embodiment of the present invention;

Figs. 7 shows a structure of the seal of the filtration apparatus of a

15 fourth embodiment of the present invention;

Fig. 8 shows a structure of the seal of the filtration apparatus of a
fifth embodiment of the present invention,;

Fig. 9 shows a structure of the seal of the filtration apparatus of a
sixth embodiment of the present invention;

20 Fig. 10 shows a structure of the seal of the filtration apparatus of a
seventh embodiment of the present invention;

Fig. 11A shows a structure of the seal of the filtration apparatus of
the seventh embodiment, varying as the sealing portions have a spherical
surface, and Fig. 11B shows a structure of the seal of the filtration

25 apparatus of the seventh embodiment, further varying as the sealing
portions have an inclined surface; and

Fig. 12 shows a conventional structure of a seal of a filtration
apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
30 Hereinafter the embodiments of the present invention will be
described with reference to the drawings.

First Embodiment

Fig. 1 shows a filtration apparatus including a housing head 10
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Fig. 6 shows a structure of the seal of the filtration apparatus of a
third enbodi ment of the present invention; Figs. 7 shows a structure of
the seal of the filtration apparatus of a 15 fourth enbodi nent of the
present invention; Fig. 8 shows a structure of the seal of the fill5tAPRt 100
apparatus of a fifth enbodi ment of the present invention; Fig. 9 shows a
structure of the seal of the filtration apparatus of a sixth enbodi nent
of the present invention; 20 Fig. 10 shows a structure of the seal of the
filtration apparatus of a seventh enbodi nent of the present invention;
Fig. 1 1A shows a structure of the seal of the filtration apparatus of
the seventh enbodi nent, varying as the sealing portions have a spheri cal
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provide a
and thus fixes housmg bowl 11 to housing head 10.

The housing head, housing bowl and cartridge filter's upper and
lower caps, cylinder and the like are formed of PFA and the pleated filter is
formed of PTFE and the cap nut is formed of PVDF. Furthermore, O rings

15 21 fitted on the cartridge filter are both formed of fluororubber. The above
materials are all either fluororesin or fluororubber, one of the best
constituent materials resistant to corrosion.

Fig. 2 is an enlarged view of a portion A shown in Fig. 1. The
housing bowl has upper end 28 provided with the housing bowl's sealing

20 portion in the form of recess 31 receiving the housing head's sealing portion
or protrusion 32. In Fig. 2, a width of protrusion 32, i.e., a thickness
thereof as seen in a cross section traversing the aforementioned sealing line,
is adapted to be slightly larger than that of recess 31 as seen in the cross
section. As such, when protrusion 32 is pushed into recess 31, recess 31

25 slightly elastically deforms to spread its upper end and has resilience to
provide an inner sealing point 33 and an outer sealing point 34, as shown in
Fig. 2. Note that any other different number of sealing points may be
provided and for example furthermore the top of the protrusion and the
bottom of the recess may abut against each other and thus provide a total of

30 three sealing points.

Fig. 3 shows a cartridge filter being attached to the housing head.
The cartridge filter has an attachment 8 with two O rings 21 fitted thereon.
The O rings are fitted in housing head 10 at a filter attachment 25 to allow
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sealing portion, or a protrusion 32 of the flange, is fitted into the
housing bow 's sealing portion, or a recess 31 of upper end 28. Cap nut
12 is a 10 clanping neans producing a force to provide the seal a?g i t

al so attaches and thus fixes housing bow 11 to housing head 10. 'TH8R 2005
housi ng head, housing bow and cartridge filter's upper and | ower caps,
cylinder and the |like are forned of PFA and the pleated filter is forned
of PTFE and the cap nut is fornmed of PVDF. Furthernore, O rings 15 21
fitted on the cartridge filter are both fornmed of fluororubber. The above
materials are all either fluororesin or fluororubber, one of the best
constituent materials resistant to corrosion. Fig. 2 is an enlarged view
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housi ng bé%3%@98%?%?%&%&%3&“?55%5%?%3?E%‘S%%&%L‘? for kdinpfe S3fEn
attached th&mg o Furthguners.nbe annaratucipesnlogically pyatpsable as it can

reduce refuse.
15 _ Second Embodiment
The present invention in a second embodiment provides a seal
structured such that the housing bowl has upper end 28 provided with a
recess (the housing bowl's sealing portion) having a width smaller than a
thickness of protrusion 32 of flange 29 (the housing head's sealing portion),

20 as compared with the first embodiment. Fig. 5A shows the housing bowl's
upper end 28 and flange 29 detached from each other and Fig. 5B shows
upper end 28 and flange 29 pressed against each other to provide two
sealing points 33 and 34 contacting the recess at upper end points and thus
provided there as the protrusion is significantly large in thickness.

25 As shown in Figs. 5A and 5B, a wall closer to inner sealing point 33
is partially removed to prevent fluid from pooling. The internal wall thus
removed is less stiff and thus more elastic and when protrusions 32 is
pushed into the recess a relatively small magnitude of force is sufficient to
elastically deform the wall and resiliency is provided to facilitate the

30 provision of sealing points 33 and 34.

The seal structured as above also ensures that the apparatus is
reliably sealed without an O ring. It can also be as effective as the first
embodiment as it can reduce the cost for the components of the apparatus
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wi th housing bow 11 at upper end 28. The cap nut is screwed along the 5
thread of flange 29 of housing head 10 to fit protrusion 32 of the flange
into recess 31 of upper end 28. This provides a seal provided by sealing
points 33 and 34 shown in Fig. 2. Thus at |east two sealing pointi§ gpampfse
provided to reliably seal the apparatus. Thus the apparatus can dispense
with an 0 ring of expensive 10 fluororubber and it can thus be seal ed by
a sinple structure. This can reduce the cost for the conponents of the
apparatus and that for processing the sanme and al so prevent introduction
of contam nants for exanple froman O ring. Furthernore, the apparatus is
ecologically preferable as it can reduce refuse. 15 Second Enbodi nent The

R R i e e VT )
housi ng banld 8 casatlsodepootogisailyhavitallea wi dth small er than a thickness

of protrusion 3 9@%}%‘%‘ t he housing head's sealing portion), 20 as
conpared with tﬁre]ﬂ%cllfrﬂsxﬁge 0 |t(mant. Fig. 5A shows the housing bow's

upper end 28 andVitharederenge deFaghedlangm? e yokatsiemd2mgirEBgHIns
uppers end (K8 il dfl AREFe 282B! £556h RO SlosS 36 G BRfvelr Sind Y d8eribvd

sealing points 33 and .34 contacting the recess at upper )oi nts .and
thus proWPQXE- t%@ﬁg‘%ge qui%e %F‘%larsd £ BRe3SedAEMNSY %’érﬁ'ﬁgﬁ Ofggﬁ eggss of

t hi ckness.upterAmdesi®onthahbugsg Bwlbtatp Bid@syding pbots33tand Bhedlsseal i ng
point 33 is rdially rempved .to event flwid from poolj.n he i nternal
Ral 1 t hus Prpuliial YROs LGt Epth Of Fhe Fitiss, o he seabPeitier i ot

pr ot r usi onesddbed abpuekau pravilet dre effectesimilar @l Hatvoflthe Sitnationagni t ude of
for S fficCl ' - wall and resiliency is
prO\C/’ll%ded tsag)pfaé'gh?giq{’%%l% t?'ﬁgéa%@ %%8&?5%%&9%1%&5&;%1 I ng points 33 and 34. The
seal structured Emuihdirabedigneninsures that the apparatus is reliably

seal ed wi thout ami) fdfefenchlto TP, 7l SRe8L32$s 8HASHRI M0 earkhe in iwidth
embod rrentthg% ﬁrtotl(':lfsri]orrl %%uo%eﬂglpgee é).StSLc 3 aglheexa(ir?p eoc%%nélsso%m% e saéaaﬁlanrgat us 8
points 33 and 34 and thus satisfactorily seal the apparatus without an O
15 ring. Herein, although protrusion 32 is the same as a width (a thickness of
the plate) of the flange, it is also referred to as a "protrusion.” Note that
recess 31 is provided with a portion 31a alleviating stress concentration to
prevent stress concentration from destroying it.
Fifth Embodiment
20 Fig. 8 shows a seal with flange 29 having an end surface provided
with a recess 42 (corresponding to the housing head's sealing portion). On
the other hand, the housing bowl has upper end 28 provided with a
protrusion 41 (corresponding to the housing bowl's sealing portion) to be
fitted into recess 42 of the flange. This can also provide two sealing points
25 33 and 34 and thus ensures that the apparatus is sealed without an O ring.
Sixth Embodiment
With reference to Fig. 9, the housing bowl has upper end 28 provided
with a receiving surface 51 against which abuts a protrusion 52 of an end of
flange 29. Upper end 28 elastically warps and its resilience provides a seal.
30 Since the abutment elastically deforms, the seal is provided in a strip.
Such a simple structure can also provide a seal satisfactorily sealing the
apparatus. The seal as described above thus ensures that the apparatus is
reliably sealed without an O ring. It can also be as effective as the first to



15 APR 2005 and that for processing the sane and prevent introduction of
contam nants and it can also be ecologically suitable. Third Enbodi nent
Wth reference to Fig. 6, flange 29 has protrusion 32 protruding 1 AP@Z@?G
formof a knife edge, as seen in the cross section traversing as descr
above. The knife edge has a side pressed agai nst an edge of the recess of
upper end 28 of the housing bow to provide sealing points 33 and 34 al so
provi ded at upper end points of the recess. The sealing structure as
descri bed above can provide an effect simlar to that of the filtration 10
apparatus of . the first and second enbodi nents. Fourth Enbodi nent Wth
reference to Fig. 7, recess 31 is adapted to be larger in width than

trusi |
oi nt o 3 B4gepds AR5, 391 U Do SRS Pl BR O SRl 1 0
15 ring. H@p@irﬁtuSaamegh P RHOCESIIDE tlag spme ard mﬁ‘éeratslrﬁwdtmtwrwf

t hi ckness ¢gftarhlifaistifl itart BRoMeARE ablbtecheilally, ref erred to as a

"protrusion.’ Ngl@g’t aﬁ {)e ess 31 1s provided with a portion 3 |la
alleviating str PEMYH to prevent stress concentration from

destmoying it. MEnfthle faebedt skiboddlelrt, hs shoshows Fag SE®I thei Hdusihgbgal29
havi ng an,end surfac BROY) ded with a recesg élz. correi ond| %to t he
housi ng. &2 WRELHT, 28 RAViE an otse sfLbERRds A RRLYRPRIPRE bowl has

upper end p28tyudeng dedwardy aad Prudtmgsagpaindtiflaoge Qqufmhdlhchsmg thieadhousi ng
can al so. ARdhiEBRbRERY Aéhao bkl AR AL aﬁ’ﬁ%‘fl”’ﬁln‘i%?@?%?ﬁg? 'The
appar at us nx@hséan@{:ax\dﬁtanﬂxthean repwlsiig forgisaliowthegenbka bovirm.r ePKence t o
Fig.109, thRehONShMh PN r26vERPS ﬂlﬁn%%wgtwa%émawm the ra%@tn\éd%g
surface 51 _aga abut oty usi an en nge 29.
Upper end P;lan%hl@@ta t%gwir@ar p {1 {ait ég ﬁl’éw %Hbﬁmcg‘é%e éhgé PP
Si nce t he ppbAeMitiekasd r@@iddmﬁﬁhw meSutha ssafing stractone daduires that ri p.
the apparatus is reliably sealed without an O ring. It can also be as
effective as the first to sixth embodiments as it can reduce the cost for the
15 components of the apparatus and that for processing the same and prevent
introduction of contaminants and it can also be suitable ecologically.
As a variation of the seventh embodiment, the seal has a structure as
shown in Figs. 11A and 11B. In the Fig. 11A seal, the flange has a seal
forming portion recessed, round or angled, and the housing bowl has an
20 upper end provided with a spherical protrusion 28a. They are engaged
with and thus abut against each other to provide a significantly firm seal.
Furthermore, as shown in Fig. 11B, flange 29 has an end generally recessed
and it also has a planar, inclined surface against which abuts the protrusion
of the upper and of the housing bowl. The abutment of a planar inclined
25 surface and a spherical protrusion is hardly damaged and it can provide a
highly durable seal.
Estimation of Seal for Sealability
The filtration apparatus of each of the first to seventh embodiments
had its seal estimated for sealability in the following manner:
30 Housing head 10 and housing bowl 11 were pressed against each
other with a predetermined magnitude of force to provide a seal for
estimation. The seal had a diameter of 110 mm and the head and the bowl
were pressed against each other with a force of 1200N. The head and the
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Such a sinple structure can also provide a seal satisfactorily sealing the
apparatus. The seal as described above thus ensures that the apparatus is
reliably sealed without an O ring. It can also be as effective as the
first to.a_ 15 APR 2005 fifth embodiments as it can reduce the cigsippf gy
t he conponents of the apparatus and that for processing the sane an§
prevent introduction of contamnants and it can also be suitable

ecol ogically. Seventh Enbodinment 5 In the present enbodi nent, as shown in
Fig. 10, the housing bow has upper end 28 having an outer side provided
wWith a protrusion 28a protruding outwards and abutting agai nst flange 29
of the housing head. In this abutnent, flange 29 elastically warps

g NS ) ant ot Ay
ol ow e SefbRSHE Tt h R4 el SRR ARSA BT Bl ¥R o7 °S
si gni fi cangasepusmiitrogensifpapresayre o0 AbR amias ipteosickdshaough geledrkh. As
such, al tNoug Buss dPiitolBh ! 1 vhild S BrafiBfl aifrbbidvatiddtiiani

reproduci bility. Such a’.sealing structure ensures at the apparatus is
reliably s 5|V@w%erﬁga@%genﬂem5¢c{ﬁpnbm #8alo Aa exfimatipacypyebkainede

firststo sﬂbﬁthh@@@tﬁﬁ@ﬂb@ afatul of 3he FRIPELsdVRRLE @Ehbddimdrts wWrecgPONENt s
or_processing the sane and prevent

of the appar at nd t

i nt roduct ifgﬁe 8$feca§‘rﬁg§rﬁqﬁ tgflsﬁﬁlds PHYRERTal so be suitable ecologically. As
a variation of tAkhseghrithk pradodiineantionh hasdeah devasribed tandcl lirser #ted ishown
in Figs. 1 nek - Ei t.he fl . . form ng
bor 1 on’ r exte@ush 5 eatld lterfioly ALoRE Qe Oy i APIE G AERYG DL
end provi dedmpleromdygatbis retl tohedakes ibyrw 2 af Limtisgtion ctherspagisédandrsaopeand
Lhus1gbut GOReSiesEREh it bOANBIAHIAA 17 bINEl RARS!of therdBriled

Furt her nor ,_§g§5ﬁomn In Fié¥ 1 IB, Pﬁgﬁgéf?gqﬁgggan%éﬁg géﬁéra ey
recessed @RH2$t al so has a planar, inclined surface against which abuts
the protrusion of the upper and of the housing bowl. The abutnment of a
pl anar inclined 25 surface and a spherical protrusion is hardly danaged
and it can provide a highly durable seal
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Estimation of Seal for Sealability The filtration apparatus of each of the
first to seventh enbodinents had its seal estinmated for sealability in
the foll owi ng manner: 30 Housi ng head 10 and housi ng bow 11 were pressed
agai nst each other with a predeterm ned nmagnitude of force to pqgv&%e a
seal for estimation. The seal had a dianeter of 110 nm and the heat faffd
the bowl were pressed agai nst each other with a force of 1200N. The head
and the 1Q 15 APR 2005 bowl pressed agai nst each other were then
imrersed in a water tank and gaseous nitrogen of a pressure of 0.1MPa was
i ntroduced through inlet 14 and output through outlet 15 while the
filtration apparatus was estinmated for whether the nitrogen | eaked from

t he seal. fq’[;bﬁ\ obtained 5 that the filtration apparatus of
the first oAselzt[/%n eggggif%’ents were all free of |eakage of the gaseous
ni trogen. Although the present invention has been described and
illustrated in jdetsqj Lt .0od that the sane is by way
of illustration ¥ nf%?%%?eﬁé’ﬁ"lr%ﬁ%%#ggﬁ%@'t 0 be taken b(v)lrﬁvvay of
limtation, theasprusiegieadddBpbarymoprnanletdldsand ameetiet ddlbeing 1inited
onl'y by the ter gthafsih®oMRRENHE:achhBly HttadBedRRSAROBOVHAT HeddChAlI VED | S:
1. Afiltration fﬁg ar at us COﬁgl S 98 a.housi ngﬁlh adBﬁ;% aving an inlet
(14) and SRS @ Eringeg lng pdetine g cidpaehwptlyadds ached to said
housibng head andlampirgomeding@xariiagtfotcdge freks enid Apusiagdafddend saithnnel
wal | ; and | xerting. fgrce to. press i dhousi ng, head and
sai d houg? Héi%»@gag?ﬁig? egglgﬁtt%?ﬁgora?g%% %%?lﬁgﬁbe&gi ‘rﬁb&ﬁ ad and said
housi ng bbwahisingybewktogekher, ovlneresni d housi ng head has a portion facing
sai d housing bo‘%ic?ﬂ@uﬁﬁé'lﬁﬁd ﬁa§§%|okﬁ9n@95ih'g%&%aléiﬂpowl and having

a sealing portion (32); and

10 said housing bowl has a sealing portion (31) providing a seal when

said clamping means exerts force to allow said sealing portion (31) of said

housing bowl to abut directly against said sealing portion (32) of said

housing head.

2. The filtration apparatus of claim 1, wherein said sealing portion
of said housing head and said sealing portion of said housing bowl each
extend in a form of a ring, one a protrusion and the other a recess abutting
against said protrusion, and wherein said seal is at least two circular seals

5 (33, 34).

3. The filtration apparatus of claim 1, wherein when said recess
(42) and said protrusion (41) are pressed against each other said recess is
increased in width elastically and has resilience allowing said recess to
cooperate with said protrusion to provide said seal.

4. The filtration apparatus of claim 1, wherein one of said sealing
portions of said housing head and bowl is a protrusion (52, 28a) and the
other is a surface (51) receiving said protrusion pressed thereagainst to
elastically deform and thus allow said receiving surface to cooperate with

5 said protrusion to provide a seal.
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10 said housing bow has a sealing portion (31) providing a seal when

sai d cl anpi ng neans exerts force to allow said sealing portion (31) of
said housing bow to abut directly against said sealing portion (BQMWPQME
said housing head. 2. The filtration apparatus of claim1l1, wherein sal
sealing portion of said housing head and said sealing portion of said
housi ng bowl each extend in a formof a ring, one a protrusion and the
other a recess abutting against said protrusion, and wherein said seal is
at least two circular seals 5 (33, 34). 3. The filtration apparatus of
claim1l1, wherein when said recess (42) and said protrusion (41) are
pressed agai nst each other said recess is increased in width elastically
and has resilience i j e - ' il _protrusion
to provide sai d%eaﬂlé g‘“"@ﬁé’ﬁ%‘ﬁq’tﬁ?gﬁfiﬁf éalglprgrg%@é%?ﬁg\é%# ;r)r?c%?“\gl\l'ﬁ[e)r ein one
of sai d searfang ispeeesséfls of said housing head and bowl is a protrusion
(52, 28a) and the other is a surface (51) receiving said protrusion

pressed thereagaj nsf, t elastically defqormand thus all sai d receiving
Surface to coopdh atﬁh%ﬁ}%at@n@p@raﬁw YR lt,dvlwres&w&elfﬂ'gv_éamg head, 15
APR 2005 3aidlberirtdde filtepandppsd dbusingf bewbare 411 fshaediof fhardrdsegei vi ng
surface is recessed. 6. The filtration apparatus of claim1l, wherein said

housi ng head, said cartridge filter and said housing bow are all forned
of fluororesin. -13
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