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PCT/ US97/ 11955 | REPEATEDLY USABLE FI LTER FRAME AND FI LTER FOR FLUI D USI NG
THE SAME Technical Field to which the Invention Belongs 5 The
present inventPoff®%%ates to filtering fluids and, particul ROTESSYHLESS.
More specifically, the invention relates to a filter frame for nounting and
fixing a filtering mediumfor filtering fluid, and to a filter for

filtering fluid by using sREPEATEDLYUSARIFFIOTER FRAME ANRne, accordi ng
to the present invention, carFIBFEREQRFIIID-UBING THE SAME e to use it as a
filter and can further be easily split for renewing 10 filtering nmedium

and can be asse ed .a g.i Y T ?cfixé ernﬁof t]ﬁe present invention can be used
for filtering a MM&M | ar|l y advant ageously, for
filtering hungn breat I'Thepresad invahtioRPelads forfileripRiidst and qrartioultly,aasar tifi ci al
respiratory machi ne, anesthetic machi ne, machi ne for. neasuring function of

| ung, spironet er Metespecifipaliy, thegpesniion relates foa filtes Same Sor mounting anddixing ayar j et y
of types have her : ARPRE ' i : e | are
known whi ch comr%gﬁg&ﬁ(gﬁg?%g%or pe‘?’r?\;‘?h Jrlfélle%ﬁgé Hggrs"tséaﬂé{é&%uﬂglus}ixg{ind a
filtering medi umfiteufrareel The filteefrivoe) stovgdingtoghdpresenhigvintiomican bé egsily so t hat

20 no fluid | eaks ring.the use d i uni t ar y Ul trasonic
mel t - adhesi on or ﬁsfw?e#ﬁ"ﬁgs&g .po e d as 53‘!18%"% Iﬁé’%éhg%f e %% s@?{&ﬂr&c@?‘%_ filter
which is effegti \fitetitlg medituh@hd tande apRinbled ugaht. | The fitacsfahé preseASInGnEIdA cdnn
cross section of Fig. 6, the filter 20 conprises a i

be used for filtering a variety of fluids and, particularly advantageously, for filtering

human breath in medical measuring apparatuses such as artificial respiratory

machine, anesthetic machine, machine for measuring function of lung, spirometer,

etc.

15

Background of the Invention

Filters of a variety of types have heretofore been proposed for filtering
fluids. Filters are known which comprise a housing for permitting the passage of
fluid and a filtering medium mounted in the housing. The housing is air-tight so that

20 no fluid leaks during the use, and is made unitary by ultrasonic melt-adhesion or like
methods.

U.S. Patent No. 3,932,153 discloses a filter which is effective in controlling,
particularly, bacteria. As shown in cross section of Fig. 6, the filter 20 comprises a
combination of a pair of conical flow path members 21 and 31 with flanges 22 and

25  32. The flanges which are joined together to form a housing and a flow path 23 is
formed in the housing to permit the passage of fluid. The fiuid flows as indicated by
arrows. The flanges 22 and 32 are bonded together by ultrasonic melt-adhesion”
with a filtering medium 24 sandwiched therebetween, forming an air-tight housing.
In order that the flanges of the filter can be easily positioned at the time of bonding

30 while stretching the filter medium, one flange is provided with a V-shaped groove

25 and a concave groove 26 and the other flange is provided with a corresponding



conbi nation of a pair of conical flow path nenbers 21 and 31 with fl anges
22 and 25 32. The flanges which are joined together to forma housing
and a flow path 23 is forned in the housing to permt the passage of fluid.
The fluid flvwoagsei2i2 ndi cated by arrows. The flanges 22 ande82usymitssnded
together by ultrasonic nelt-adhesion with a filtering nedium 24 sandw ched
t herebetween, formng an air-tight housing. In order that the flanges of
the filter can hedangakt pioidotien Mdmdvatprﬁjmiohi Axsintifar madlhngsmen whil e

stretching the fjlter, medi um [OVi th.a V-shaped groove
25 and a concavéf’ﬁjf"é@v‘g%@@ %t%maﬁ‘gﬂoqf%{&&aﬁ? °pq |=@§d with a

correspondi ng WO 98413 KOKYU, "Eﬁ'ecuveness of a Filter for prrography in
PCT/ US97/ 11955 2 triangular projection and a convex &ro jection. A simlar

filter has al so Inspertingilawg Hueation'h Vil ridplens, PBt & t64Ap A8 lishismra edeld- Qpen No.
0.265,163. Ipnt . Spi r ogr aphy
I n I nspecti n'g Lgﬁaﬁh %h{%%?# X%olf Eﬁéﬁ%\f&%ﬁﬁ%&g%%ﬁméfgﬁa&%gﬁ Ni shi mur a
et al. 5 teachmurmglmfgffanm:bne'm’hsshaéauuswhgnmeﬂmmaxehsreétmsdnpcd}ography in
an apparatus for suring lung.function. This is caus t he human
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appar at us, adversel affecting nmeasurements. O, when the apparatus is used

repetitively, tHe, whemihe sprayatweiy ussd repefitivalis thaduman bty m&Ydﬁtl pterhwitl
subct ances, 19, AR pallo 8 TRRUORS BB A 2,
Co. , apparatus is a special filter, C-8F (part number), manufactured by Chest M1 Co
and its use is shown in Fig. 1 on page 642 of the journal KOKYU. Though not
described in detail in the KOK YU, this filter is made of a plastic material and
contains a pleated mesh-like filtering medium to enhance filtering efficiency. The
15  housing of this filter is fabricated relying on uitrasonic melt adhesion.

‘ When used for the medical measuring apparatuses such as artificial
respiratory machines, anesthetic machines, machines for measuring function of lung,
spirometers, etc., the above mentioned filter and other conventional filters are
effective in removing bacteria, saliva and sputum from the human breath, making it

20  possible to prevent the apparatuses from being contaminated with bacteria. Or,
when the apparatuses are contaminated, on the other hand, such filters make it
possible to prevent the human body from being infected with bacteria.

However, the above conventional filters are cumbersome to produce and are
costly since the housing is formed into a unitary structure by ultrasonic melt

25 adhesion or the like. According to the above-mentioned KOKYU, a disposable
mouth piece that is discarded after each use costs 20 yen per piece, whereas a filter
costs 290 yen per piece. Besides, since the filtering medium is firmly secured, the
filter body, too, must be discarded when the filtering medium is contaminated,
which is not economical. In particular, when the user of the filter is an infected

30  patient, the filter must be discarded even though the filter body has not been

contaminated, which is disadvantageous.
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Description of the Invention

According to the present invention, there is provided a filter frame for

15  mounting and fixing a filtering medium which can be repetitively used. The filter
frame comprises a pair of frame elements capable of being integrally coupled
together through flange bonding. Each frame element comprising a passage portion
allowing the passage of a fluid to be filtered and a flange portion outwardly
disposed at a peripheral end portion of said passage portion. Each of said flange

20  portions has at least one bending portion, and said two flange portions, when
coupled together, are engaged with each other based upon at least one tongue-in-
groove connecting portion with said filtering medium being sandwiched between
said flange portions. Here, as described below in detail, the words "tongue-in-
groove connecting portion” appearing in the specification stand for means for

25  engaging together the opposing flange portions of a pair of frame elements, such as
a projection of one flange portion fitted into a recessed portion of another flange
portion to engage them together, combination of a semispherical projection with a
semispherical depression, a triangular projection fitted to a V-groove corresponding
thereto, a waved projection fitted to a waved depression corresponding thereto, etc.

30 According to the present invention, there is further provided a filter for

filtering fluid by comprising a filter frame of the present invention and a filtering



3 The object of the present invention is to provide a filter frame which
can be repetitively used and can be easily manufactured being free fromthe
above- nentioned inherent problens. Another object of the present invention
is to provi oWOo&88R2kxer for filtering fluid 5 which i s cheaplvgsmhessi ned
and can be repetitively used upon renewingsthe filtering nmedium A further
obj ect of the present invention is to provide a filter which permts the
filtering medi umdédund@hizh s daydwichied wrdiscotred bétevehihe farige pogionsefthaid\idter by -a
person who is not skilled at renewing filtering nmedium 10 O her
objects of the gF%ent invention will be easily understood fromthe

follow ng detail ed degehidieitd theHitek BEthe PHREH: irventiokCs fiter A doftipleRid HyltRe
I nvention According to the present invention, there is provided a filter

frame for 15  atiegsttanggonguerinFgrapyeronnecting poriiofyandeti leashonm bending partive

repetitively usgg. The . f i r.fr 0, | ' L nts
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frame el enent coifpgessingGich apattasogic nieltrddheionalThe Giterngtniediveecndge of a fluid

to be filtered and a_fl ange {)ortion Qut war dly di _poie a peripheral end
HY

t ) d a
portion of said remevERycsepied Odh‘?ﬁtﬂéc‘iﬁ#’é e tdierige e‘?éaltk‘wﬂdf’f’?ons has at

| east one bendi ng,RAktak Pimirdd) dridafigd prtidd i8 PARide® With ASast WARnGRL P! €d.
together, are engaged wi th each other based upon at |east one tongue-in-

groove connect i rppriyer; withthe/fuichilewing tiroughdhe filter heing praveptadiby thecheading hed
peCveen 52l ot SRRl i SEAingh sl LSS AR bl T 175
for means for  the bending portion with the tongue-in-groove connecting portion makes it possible

to increase the engaging force of the flange portions. The flange portions can be

easily disengaged from each other by hand when the filter is not in use such as when

the filtering medium is to be renewed.

15 The term "flange bonding" used herein is intended to mean the bonding or
coupling mechanism which is substantially the same as that of "flange bonding"
frequently used in the field of mechanical engineering. The bonding mechanism
includes using a pair of frame elements that form the filter frame and also act as a
flange. The opposed surfaces of said two frame elements are contacted with each

20  other to form a filter frame. Note that in the flange bonding of the present
invention, bolts or other securing means generally used in conventiona! flange
bonding are not used, however, as will be described hereinafter, a tongue-in-groove
connecting portion is included in the flange portion for fitting purposes in place of
said means,

25 As described above, the filter frame of the present invention works to mount
and secure the fluid filtering medium. Here, the word "fluid" includes a wide range
of gases from gases for industrial use, through oxygen for therapy, up to human
breath, and no limitation is imposed on the fluid so far as it is to be filtered.
Therefore, the filter frame of the present invention and the filter using the filter

30  frame can be advantageously used for filtering devices for a variety of industrial and

personal uses, as well as for medical measuring apparatuses. For easy



25 engagi ng toget her the opposing flange portions of a pair of frane

el enents, such as a projection of one flange portion fitted into a recessed
portion of angther flange portion to engage them together, conbination of a
sem spherical 8% on with a senispherical depression, a RGIUSSHLAOSH
projection fitted to a V-groove correspondi g thereto, a waved projection
fitted to a waved depression correspondi n? thereto, etc. 30 ]

According to the ¢epsehensipmofthe inwention indhetollewing deserptiqy thefluiddthat isitd ber for
filtering fluid by,.g | Sl ' ranme of the present invention and a
filtering WO SR ke & hnad eath
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portions of said filter frang., Acgordi to the filter, of the present
invention, a fil t&‘l‘m‘? ere%%pté@n&; °P‘I‘fggd&939t 41 2 BRIt Brgties ‘ihmug_{l g?ﬁﬁé
connecting porst i op,rAg oRthel BRI ﬁﬁﬁgb&ﬂmﬁqﬂﬂe%nﬁ elemehfd! Thrhdle t N
flange portion of the frame menber W thout requiring any further processing
such as ul t r asoni €lemenits candia esupled, withiout fdditiopal ifastpning dieans asadhesive pessovabl y
secured to the fi | Ll ' i being allowed to be renewed
2o Tequi red. The iEfend Mot hErDRIESLHTPE: CChille S bk iRl
portion, wth thestfucturelbdsbdon npartidulay eggaging striidtire of the dlamg portment ed by t he
bendi ng 10 portion fr fl owi ng oyt through a gap between . the fl anges.
The conbi nation of the{}ﬁ%eﬁ&"}% F?%W%?WS?WEPP’%HEUEQ‘P -"ﬂ’r‘%{;%ﬂ‘%%ecti ng
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portions. The flange portions can be ) i
portion of the passage portion. There is no particular limitation in the shape of the

passage portion so far as the flowing path ensures a smooth flow of the fluid to be
filtered. Desirably, the passage portion has a cylindrical or similar shape. Also from
the standpoint of firmly holding and tensioning the filter medium by the flange
15 portions is desired that the flow path has a circular, oval or polygonal cross-
sectional shape. In order that tensioning stress is uniformly dispersed in the flange
portions is desired that the flow path has a circular or oval cross-sectional shape. It
is further desired that the filter is as small as possible for its intended use.
The flange portion of each frame element has at least one bending portion in
20  combination with at least one tongue-in-groove connecting portion. When the two
opposing frame elements are coupled together via the flange portions, a strong
engagement is accomplished by the fitting action of both the bending portion and
the tongue-in-groove connecting portion were in addition, the filtering medium is
sandwiched between the flanges and firmly held. The filtering medium sandwiched
25  between the flange portions can extend into the gap between the flange portions up
to any desired position based upon the desired fastening effect for fastening. For
instance, the filtering medium can extend in front of a bending portion of the flange
portion or beyond a bending portion. As required, the filtering medium may be
extended up to a position in front of the tongue-in-groove connecting position. To
30  more strongly hold the filtering medium, the flange portion may be additionally

provided with a tongue-in-groove structure which is different from that used in



easi |y di sengaged from each other by hand when the filter is not in use
such as when the filtering nediumis to be renewed. 15 The term
"flange bondi ng" used herein is intended to nmean the bondi ng or coupling
mechani sm whwetssiogigubst antial ly the sanme as that of "fl angetxsadinss'
frequently used in the field of mechani calg engi neering. The bondi ng
mechani smincludes using a pair of frame elenents that formthe filter

frame and al so amm%asme Bh@egemoidﬂaxmm@@amtamdno@mam sexdspliefioabshapgme -
elements are contacted with each 20 other to forma fl|§} r frane. Note
that in the flanyevesbers Hophene, VieBansas sepite FRAPEET BAMPlsothe g\”?ﬁ{ her

securing means GgRGEAh YordSR o [ISE SWEEH VAN etbanateRARALNG are not used,

however, as w || |na ter, a tongue-in-groove connecting
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through oxygen for therapy, up to human breath, and no ation is
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can be advantage usly u or filtering devices for a variety of
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the fluid (that pjdetiotheMoreover, the tongue-in-groove connecting portion may have a wave
shape, U-shape or arcuate shape in cross section. when further increased engaging
strength is required, it is recommended to foid the flange portion three times to
provide three bending portions therein and dispose the tongue-in-groove connecting

15  portion substantially adjacent to one of the bending portions on a peripheral end

portion of the flange. Though the illustrated embodiment illustrates only one
tongue-in-groove connecting portion, there may be provided a plurality of tongue-
in-groove connecting portions as required.

The frame elements can be made of various materials, but are preferably a

20 flexible plastic material. Examples of the preferred plastic material may inciude
general-purpose thermoplastic materials such as polypropylene, polyethylene and
polystyrene, to which, however, the invention is in no way limited. By using these
plastic materials as starting materials, the frame elements can be molded in a desired
shape relying upon an ordinary molding method such as injection molding, vacuum

25 molding or compressed-air molding.

The size of the frame element can be widely changed depending upon such
factors as the size of a desired filter. For example, when the filter is to be used for
filtering human breath in a medical measuring apparatus, it is desired that the frame
element is small enough so that the user does not find it cumbersome to use.

30  Similarly, it is desired that the frame element thickness is as small as possible to

reduce the weight but still provide a desired strength to the filter.



filtered) exenplified is human breath. According to the present invention,
the filter franme conprises a pair of frame el enents which can be coupl ed
together as a unitary structure through flange 5 bondi ng of the
correspondi ngA¥ME2portions of the frame el ements. The fraPEIredoemmss s can
be coupled w thout additional fastening neams as adhesive or as ultrasonic
nmel t - adhesion. The two frame el enents are secured together as a unitary

structure based on a pHietfiltleribgmediung agyi becpasityrseated ey engagiipathé flanggpopions | ons.
The franme el enents,_ ea ave a passage portion rough which the fluid to
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opposing franme el e er viat ange portions, a
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FIT teri ng medi m PGSR LR BHSE REGR SRS tseeoe PR el o The
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"FILTRETE”, from Sumitomo 3M Company are acceptable. When “FILTRETE”
15 isused, it is desired that its basis weight be from about 10 to about 300 g/m>.
When a hygroscopic function is required, the filtering medium may be laminated .
with a hygroscopic layer comprising a nonwoven impregnated with a hygroscopic
agent or it may contain a hygroscopic agent dispersed therein. Similarly, if desired,
the filtering medium may be laminated with other layers such as a deodorant layer
20 or antibacterial layer. For example, a nonwoven could be impregnated with a
deodorant or antibacterial agent, or it may contain any additive dispersed therein,
for example, a deodorant, antibacterial agent or the like. Further, the filtering
medium may be either a single layer structure or multi-layer structure.
According to the present invention, the complete filter can be obtained by
25  using the filter frame according to various procedures. For instance, a filtering
medium of a size equal to, or larger than, the flange portion is brought into contact
with the flange portion of one frame element of the filter frame. Then, while
stretching the filtering medium, another frame element is pushed onto the frame
element on which the filtering medium has been brought into contact, and the two
30 frame elements are engaged together via the tongue-in-groove connecting portions

and bending portions of the flange portions. There is thus formed a filter frame



to any desired position based upon the desired fastening effect for
fastening. For instance, the filtering nmediumcan extend in front of a
bendi ng portion of the flange portion or beyond a bending portion. As

requi red, thwaesttmei ng medi um may be extended up to a posipd@isshioks ont of
t he tongue-in-groove connecting position. go 30 nore strongly hold the
filtering medium the flange portion may be additionally provided with a
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the flange portimeant Richas tn abgede®dxide (EO) sterilizing device or boiling device, or to
wash the filter frame with a suitable washing agent.
The filter of the present invention can be advantageously used in a variety of
filtering devices or in similar devices. When the filter of the present invention is
15 used for an intake/exhaust cylinder of a spirometer or an apparatus for measuring
the function of a lung, no particular machining needs be effected to form the fluid
inlet and outlet ports of the filter frame. What is needed is that the fluid outlet has a
diameter that is suited for fitting to the insertion end of the intake/exhaust cylinder,
so that the fluid outlet of the filter frame is fitted to the insertion end of the
20  intake/exhaust cylinder. The fluid inlet of the filter frame may have its own form or
may be so designed so that a disposable mouth piece can be attached thereto, so
that it can be used by unspecified number of persons. Or, the fluid inlet of the filter
frame may be threaded or may be provided with a flange, a swollen portion or a
recessed portion so that other member can be connected thereto as required.
25
Brief Description of the Drawings

Fig. 1 is a front view illustrating a preferred filter for filtering the breath
assembled by using a filter frame of the present invention.

Fig. 2 is a sectional view illustrating in an expanded manner the constitution
30  of'the film shown in Fig. 1.



provi de three bending portions therein and di spose the tongue-in-groove
connecting 15 portion substantially adjacent to one of the bending
portions on a peripheral end portion of the flange. Though the illustrated
enbodi ment i W@8/Mak2es only one tongue-in-groove connecti ngPEUSI7ALRSS t her e
may be provided a plurality of tongue- in-groove connecting portions as
required. The frane el enents can be nade of various materials, but are
preferably a 20 f| eRigh3 & amectiomaloviavnilastiating orEreeniarsed sesfe thp eonstintion pbd -
pl astic materi al i ncl ude her nopl astic materials such
as pol ypropyl ene,the §%¥%§g'gr?g%%§%'%}p%@%%€ignfé, to which, however, the
invention is in no waFigl 4 (§dsectionByiewsillagratifs oa ap brdaedscalef anoihat prefesred
starting materials, the frane ele ts can be nolded .in a desired shape
relying upon an &mpdimest ofthediltsgfo F‘%’& ‘@eﬂgﬁﬂé%ss‘? ?@&Yi%ﬁg%%ﬁeﬁ MG acuum
25  nol di ng Qr I Givdhdon b dbii&pontifo Bikze of the frame el enent can
be w dely chasggegpgggg%g@ng upogn such P%nct_orsgas the size of a desired
filter. For exanple, Wigehisasectianhliviaw illgstiating; onas enlargest scale] & Rrtherg hunan

breath in a nedical asuri.ng a rat u LE. esifed f.rame
element is small P W@Bdﬁaﬁ&g%ﬁ{%gdf ﬁh%'g‘ﬁlﬁ%fmfdl; ﬁsﬁe'%‘ﬁgé:?}}n%g’rgggﬁe to
use. 30 Si mi | &ktkryfrankd ofithe gtesehy invbntibwandicomredpbadsro Bigedent t hi ckness is as

| ible t d th ' ' ' '
Sl | 25, PossI I € o peee i g bRt S B ot enot

PCT/ US97/ 119gp 7yjdag filtering mediumcan be easily secured by engaging the
fl ange portions )

Detailed Description of the Preferred Embodiments

The filter frame and the filter according to a preferred embodiments of the

present invention will now be described in detail with reference to the
15  accompanying drawings. Here, however, it should be understood that the present
invention is in no way limited to these embodiments only.

Fig. 1 illustrates a preferred filter for filtering breath assembled by using the
filter frame according to the present invention. The filter frame element will be
described with reference to Figs. 2 and 3. The filter 10 has a filter frame comprising

20  apair of frame elements I and 2 that are coupled together as a unitary structure via
flange portions 5 and 6. In this filter, the frame elements 1 and 2 are provided at
their major portions with passage portions 3 and 4 to permit the passage of breath.
Flange portions 5 and 6 have bending portions 7 and 8 (see Fig. 2), respectively.
The flange portions can be firmly engaged together due to the bending portions and

25  the neighboring tongue-in-groove connecting portions 9, so that air-tightness is
maintained in the housing. As shown in Fig. 2, the filtering medium 15 is disposed
at the center of the passage portions 3 and 4 in a manner to interrupt the flow path
formed by the passage portions, and is secured by the engagement of the flange
portions 5 and 6. The filtering medium 15 is disposed in a stretched manner in the

30 filter 10 nearly perpendicular to the flow direction of the breath.



of the filter frame together as described above. There is no particul ar
limtation on the filtering mediumprovided it exhibits filtering ability
required for the filter, and has a thickness and strength such that can be
hel d bet weenwadmsseiitange portions. 5 Therefore, the f'lteﬂdfg% DEdium
suited for the filter of the present invengion may be selecte from a
variety of coonmercially available filter nedia. It is generally reconmended

to use a filtering mery tROBMRY Rihgk phitibAs SFARERIE 18 r
synthetic material. Wen heg?sl uid to b8 ?mltesred s th eS urrlnj{’l% rsglath it

is desired to ustd? wilbreamsmeneobyipus frem me@niamgd sestipuahvicenin Hg 3 Ihow
pressure |oss ang, ?almng&" mBbdiment [thE4ORS ctdv(é %%Xtmfg(r)pa?mn g‘{m‘ﬁ‘? r’reat on

resi stance at the spont aneous or " orce res
efficient trappithg cahb:mm@faxmqﬂuhmﬁepmsmon :@ndmm dﬁge&ﬁxﬁ;ﬁxbnéal | ter| ng

medi a di scl 08 ed in. Ja anes ned Pat ent Publi cations (Kokoku) Nos.
56- 47299 and>50- Rrajgct d*%‘@?ﬁ%?@%‘l‘qv‘%&?ﬁ the fenguerin-grpevergonpection postien

Suni tomo 3M Conpahy R aff 6B abeire SMOPE o dohbolBdiver cngggawﬂg{ie”] hen

desired that its baS|s WEI‘? fromabout 10 to a out
a hygroscopi ¢ f ustREtughor the lmm\eéaeﬂwdmm i%W?@SPﬂa@IPmmmyfﬂmmam nat ed

with a hygroscopjyg with a

hygr oscopi c ageﬁdo %deql}{?rmn%g%dﬁ?deﬂggmﬁ“{'}ygr og‘;‘o;ﬁ’@m@g‘ﬂ?hﬁ‘%%ﬁé’&ﬁ%r ein.
Simlarly, if desiKeefficiesteeduring srabtainedetdiwerernthy fiberingansdivai Eomuyg t h ot her

| ayers such deo r t,.layer 20 anti b cterlal | ayer. For exanple,
a nonwoven ég cai& Bﬁhﬁ@é&‘\ﬂ%{"ﬁoéam?'h‘ﬁ oBttheisef bact eri al agent, or
it may contain any a@dgT41NSnﬁﬂﬁB@éﬁS&ﬁ:ﬁB@bﬁthﬁltér%o»@ﬁ(ﬁx 8, Angeodor ant,
anti bacterial agent _or the like. Further, the filtering dium may be

ei ther a singl e Pedified mhomﬁ%éheawmmqﬁthqwmgnwmbmswzmedsedg to the
present inventi Ofom bhE1oGRAR)! 8l thethhgullin- \ezgso ﬂ#ﬁ&%ow.s%%m xﬁg'epigntghe

filter franme according to various proce stance
end portion of the flange portions 5 and 6 In this embodlment a tongue-in-grove

15 connecting portion 19 of a concave/convex structure is additionally formed by the
three bending portions in addition to the tongue-in-groove connecting portion 9. -
When the flange portions are bent three times as shown, the entire flange portion
produces elasticity. Due to the internal pressure produced in the flow passage when
the filter is being used, stress is produced so as to expand the filter frame, whereby

20  the engaging portions of the flange portions are more strongly abut each other.
Furthermore, the end of the flange extending beyond the engaging portion and
located above the surface for holding the filtering medium, can be utilized as a guide
for inserting the frame element at the time when the opposing frame elements of the
filter frame are engaged.

25 Fig. § illustrates a modified embodiment of the flange bonding portion
shown in Fig. 4. In this diagrammed embodiment, the flange portions 5 and 6 are
engaged together by the tongue-in-groove connecting portion 19 formed by the
three bending portions of the concave/convex structure, and the tongue-in-groove

connecting portion 9 shown in Fig. 4 is eliminated. In this case, an additional V-

30  shaped tongue-in-groove connecting portion 29 is provided at a position closer to



medi um of a size equal to, or larger than, the flange portion is brought
into contact with the flange portion of one franme elenent of the filter
frame. Then, while stretching the filtering nmedium another frane el ement
i s pushed ontWO®s2tx ane el ement on which the filtering nmedpanmusemtéssen
brought into contact, and the two 30 frame el enents are engaged toget her
via the tongue-in-groove connecting portions and bendi ng portions of the
fl ange portions. basgostions A indB éfaher@ahges thir¢inferceholdimg of the\ide iy Madidm 15 -
PCT/ US97/ 11955 8 bonded. togefher as.a rgitary structure, and a filtering
medi umis secur ed™ IP HHifL '8%1 ‘H%l“ﬁ?’ﬁﬁ“#i hg air-tightness in the flow path

of the fluid. After USREcRePbds\elsAhdTabipdition/oRE filed atdording totthepresdnt er can be
easily split in order to replace the filtering nediumthat is contan nated

or damaged by a riesention alorig withaohriagrerigtigs ofthe fltesi The filler fabrigated isthatype spl it
In the opposijte @ | | i g ' : ' : end of
the outer fl agnge ‘%%?i% ?d;‘ﬁﬁgg#%/}\/ee%%% ' itﬁm%l“%ﬁgen%dg%gﬁl?%—%?ﬁ?%&ﬁggﬁg ‘gut war d
by a. finger tip. ThenFiltehframt elxhenteweraghbtainad by weaemlidingepolpatencsbedti | t er

is easily split. en the.iptegior of .the filter .frane has en

cont ani nated, or (ﬁ}gmgvé‘)bgé‘ﬁﬁl&e&ﬂ@ Medinm s swdt“?\mﬁi&qrﬁeeﬁgf‘ge%ﬁegwﬁem?i ke, it
is 10 r ecomrenggskell fafdePoitiond 6f thé filké Fafile elerRnts BScdmpldiethelfilterar thy a
suitable sterilizing means such as an ethyl ene oxide T(“\%C%BTSte“ lizing

devi ce or boi | i ngresentiimvsntion: The filtering roedéunt used syas Filtrpte 2&D§GCrADI e
:’EZQ | ,nﬂ Zg S 25(? e;rgglg;lt {)t’lﬂm ?}Iickt, Dvgiggtr(%ségg&t 50 ré)/n?z}’t éo?nr;neggialyba%aiﬁlgl\{ﬁpc}mag eously
Sumitomo 3M Co.
The obtained filter was tested for air-tightness using a testing apparatus.
The pressure inside the filter was raised to 500 mmAQ, and soapy water was
applied to the outer peripheries of the engaged portion of the flange portions. No
15  bubbles were seen from the soapy water applied, indicating that no air was leaking
from the filter. Air was also blown through the filter at a rate of 2000 liters a
minute with no peeling of filtering medium.
According to the present invention as described above, there is provided a
filter frame which is simple in structure and can be produced easily and at a reduced
20  cost. The filter frame can be split into filter frame elements that can be placed upon
other requiring reduced space for transportation and storage of the filter frame.
Furthermore, the filter can be easily assembled on site where the filter is to be used,
without any particular skill needed. Furthermore, the filter can be easily split apart.
Therefore, the filtering medium can be used repetitively when the filter medium is
25 contaminated or damaged and replaced by a new filtering medium. Prior to
replacing the filtering medium, the used filter frame can be easily washed or
sterilized. Reuse of the filter frame saves resources and reduces the amounts of
waste. Also, since the filters can be fabricated without requiring high frequency
melt-adhesion, reduction in the number of manufacturing steps is achieved as well

- 30 as cost reduction.



filtering devices or in simlar devices. Wien the filter of the present

i nvention is 15 used ngm&mll mﬂmﬂﬁmaust cylinder of a spironeter or
an apparatus for neasuri f a lung, no particular machining
needs be ef w8126 formthé f1ui'd i'nl & and outlet ports RTishfibds ter
frame. What is needed is that the fluid ougl et has a dianeter that is
suited for fitting to the insertion end of the intake/exhaust cylinder, so
that the fluid kgt of the filter frame is fitted to the insertion end of
t he 20 i nt ake/ exhaust cylinder. The fluid inlet of the filter frane may
have its owm formor may be so designed so that a di sposabl e nouth piece
can be attached thergto, er of
persons. O, the fl wqd |n ete&%?feﬁ?}tgr?ﬁ%@fm??xgﬁggﬂn%ﬁﬁgéfﬁhéﬁggng ([?I? may be
provi ded with a dhprantgdzedan thabsaidfiitep rme comprisesa pa@c@'&f&mﬁ efporents oapable of hat

ot her nenber.ca | ef Des ription of
the Draw ngss Fi 3: eﬁ-@ “ﬁg&gﬁ ﬁoﬁgf& @Eéﬁ%r%ﬂaﬁglw.@g? ﬁ(a%ﬁlgp?aégé e‘F‘F’f ter for
filtering the brmtphsmgsgwsi@(tohibnlmbmgmef pabsagd offa fuitoe ftBRd RAES eNt
invention. Fig. rf?aﬁl S a.secti Od&th ewillustrating in an expanded manner

the constitutio portigy oytyardly, 4ispossciard PeRpheraljendiportion ofigpid gassaee 1 2
PCT/ US97/ 11955 Qyoidh, amt thét s@nd&ﬁﬁé& [Uions bhé@Mald ArYey (ﬁ’telbgﬁ %W{;b"e Qhr ged

scale the constitution of the flange portions of the owmn In Fig.
1. said two flange portions, when combined, can be engaged with each other in the

10 presence of at least one tongue-in-groove connecting portion, along with

sandwichwise securing of said filtering medium between said flange portions.

2, A filter frame according to claim 1, in which said tongue-in-groove
connecting portion is constituted from a combination of a semispherical projection
15 formed on one flange portion and a semispherical depression formed on another

flange portion.

3. A filter frame according to claim 1, in which said flange portion has
one bending portion, and said tongue in-groove connecting portion is disposed
20  substantially adjacent to said bending portion on a peripheral end portion of the
flange.

4, A filter frame according to claim 1, in which said flange portion has
three bending portions, said tongue in-groove connecting portion is disposed
25  substantially adjacent to one of said bending portions on a peripheral end portion of

the flange.

5. A filter frame according to claim 1, in which said tongue-in-groove
connecting portion is constituted by a combination of a convex projection formed

30 by three bending portions on one flange portion, and a concave depression formed

by three bending portions on another flange portion.
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using the filter frame nt invention and corresponds to
Fig. 3. Fig. WOP&0R1Xectional viewlll'ustrating, on an enl aP§ES8¥EPB, a
further preferred enbodi nent of the filter Bor filtering the breath
assenbled by using the filter frame of the present invention and
corresponds to Fig. 3. Fig. 6 is a sectional viewillustrating a
conventional filter f filda@Ll . J iption of
the Preferred Enbodi mcag;lts ﬁ@#?ﬁpge?&ﬁ%‘ togﬁ%&?ﬂf{gc*al tgirolsgg\cyco)?g*?%@to a
preferred enbodi nilfer framé istfwencd frseaflexible/plastic oraterial. | now be described in
detail with reference to the 15 acconpanyi ng drawi ngs. Here, however, it
shoul d be understood that the present invention is in no way limted to
these enbodi ngnts only, Fi mﬁlﬂerrdrlﬁusﬁrtrgaamcr@raafeﬁwﬁy&ﬁmbmm@aﬁl&@rfrafﬂelaseri ng
breath assenbled by using the filter frame according to the present

i nvention. The fidefiped inaayeneafshims! tri§ andpdilteangmedian whichis ﬁaé‘F‘@Flé%(?édto

Figs. 2 and 3. The fi : ' conprising 20 a pair of
frame elenents 1 %cﬁ‘ge‘g&?hg%&gﬁggﬁé{%@q{ltgég?ﬂ%r as a unitary structure via
flange portions 5 and 6. In this filter, the frame elenents | and 2 are
provi ded at their nmajor portjons wfh passage. pqrtions.,3.and to permt

t he passage of breath.®Fl arfg@tebé?cf’f‘kﬂﬁst%g%g"gvﬁ‘é‘%’éa'gz"ﬁﬁ’i’qﬁgmﬁg‘f’?fs@ﬁ?“? and
8 (see Fig. 3ph, resnacldra!flterindBatbli@ange portions can be firmy engaged
toget her due to the bending portions and 25 t he nei ghboring

t ongue-i n-groove connecting portions 9, so that air-tightness is naintained
in the housing. As shopn iy fidacrdifd'® Jiam,_tv%lsmmemluwfaéﬁmémgmaaﬁed at
the center of the passage portions 37and 4 in a manner to interrupt the
flow path breath.

Fig. 4 is a sectional vj jllustrating, on an enlarged scal e, another
preferred enbodi nent of“ﬁﬁ'l!&lﬂl"ﬁﬂl’{”’wg ltering the breath assenbl ed by
C L M



formed by the passage portions, and is secured by the engagenent of the
flange portions 5 and 6. The filtering medium 15 is disposed in a stretched

manner in the 30 filter 10 nearly perpendicular to the flow direction of
the breath. WOREIDRSE? 01212 PCT/US97/11955

PCT/ US97/ 11955 10 The engagi ng state of i%@ flange portions of the filter
10 shown in Figs. 1 and 2 wll becone no obvi ous fromthe enl arged

sectional viewin Fig. 3. In the diagramred enbodi nent, the -

t ongue-i n-groove connecting portion 9 is fornmed by the conbination of a
sem spheri cal depression and a correspondi ng sem spherical 5 proj ecti on.
As described earlier, however, the tongue-in-groove connection portion 9
may have any other structure such as a concave/convex structure, a waved
structure or the like. The filtering nmedium 15 extends to a position in
front the tongue-in-groove connecting portion 9 in a gap fornmed by the
flange portions 5 and 6. If sufficient secing is obtained, however, the
filtering nmedium 15 may 10 term nate at e bending portion or at a
portion in front thereof. Fig. 4 is a nodi enbodi ment of the filter
shown in Fig. 3. In this nodii0ed enpodi ment J|| t he nugber of the bending
portions 7 and 8 are increasedy ne to e, and the tongue-in-groove
connecting portion 9 is forned\\n Qk of fthe flange portions 5
and 6. In this enbodi ment, a tongue-in-g¥roveljil5 ing portion 19 of
a concave/ convex structur S additionally frmed by thefthree bending
portions in addition to the tongue-in-groovejiconnecti ng portion 9.

“Fig. 1




When the flange portions are bent three tinmes as shown, the entire flange
portion produces elasticity. Due to the internal pressure produced in the
fl ow passage when the filter is being used, stress is produced so as to
expand the fiWweadRtZame, whereby 20 t he engagi ng porti onsPET/USHE1#Bange
portions are nore strongly abut each ot he é Furthernore, the end of the

fl ange extendi ng beyond the engagi ng portﬂgn and | ocated above the surface
for holding the filtering nmedium can be utilized as a guide for inserting
the frame elenent at the tinme when the opposing frane el enents of the
filter franme are engaged. 25 Fig. S5illustrates a nodified

enbodi nent of the flange bonding portion shown in Fig. 4. In this

di agramred enbodi ment, the flange portions 5 and 6 are engaged toget her by
t he tongue-in-groove connectlng portion 19 forned by the three bending
portions of the concave/convex structure, and the tongue-in-groove
connecting portion 9 shown in Fi 4 1is ellnlnatda In this case, an
additional V- 30 shaped t ongue- 3n groove congﬁﬁtlng portion 29 is

provi ded at a position clos.'n,- A

PCT/ US97/ 11955 11 base por tiBRx
of the filtering medium 15 ans'
Descri bed below is the fabrlcat 8
invention along with characterlstlcs
is the type 5 described with refer
portion as illustrated in Fig. 4.
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er. The fil ri cated
.1 havr ng %’agnge




Filter frame el enents were obtained by vacuum nol di ng a pol ystyrene sheet
(0.7 mmthick). The filtering nmedi umwas sandw ched and secured between the
opposed flange portions of the filter frame elenents to conplete the filter
of the presenwoisswemti on. The filtering nmedi um used was Fi | PCEUSPENIPSS

GSB- 20 DSCC- A 10 (about 0.7 mmthick, %ﬁgght of about 50 g/nferr]),
comercially available from Sum tono 3M The obtained filter was tested
for air-tightness using a testing apparatus. The pressure inside the filter
was raised to 500 mmAQ and soapy water was applied to the outer

peri pheries of the engaged portion of the flange portions. No 15 bubbl es
were seen fromthe soapy water applied, indicating that no air was | eaking
fromthe filter. Air was also blown through the filter at a rate of 2000
liters a mnute with no peelAng of filtering medium According to the
present invention as descri bed\above, there is provided a filter frame

which is sinple in structure an duced easily and at a reduced 20
cost. The filter frane can be sphpZF> jlter franme el ements that can be
pl aced upon other requiring red .spacg for transportation and storage of
the filter frame. Furthernore, filter cgﬂ\pg easily assenbled on site
where the filter is to be used, parTicul ar skill needed.
Furthernore, the filter can be apart. ngéﬁf e, the filtering
medi um can be used repetitivel | ter medi §2£5
cont am nat ed or danmaged and repl aced Jmagééltering medium Prior to
replacing the filtering nmedium the ilter-frame can be easily washed
or sterilized. Reuse of the filter a ves Lesources and reduces the
amounts of waste. Also, since the éilt n fabricated w t hout
requiring high frequency neli<adhesi g, d ion_i2 the nunber of
manuf acturing steps is achiedzg\as I
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as cost reduction. Clainms 1. A reusable filter frame for
nmounting and fixing a filtering medium characterized in that said filter

conprises a pair of frane el enents capable of 5 bei ngeil egral |y
toget her through flange bonding, each franme el enent coj aing a
a flange

ATENY CAQRERMION)

1<,sna.ndnasai.mtemxa§siﬁa.a@® portiors, Wig m&mmmrtﬁﬁmﬂ&mmb@ Mgagw mmu
hen 0'164%)39 e of dtaf past one tongue-in-g connecti ng
I1ong Wt san W se seduri 1@’&“@&?“&%‘?“%‘@?‘?’%2} et B&St(\'ﬁé’é??)

ange portions. 2. ATTTtTer frane according to claiml, in which

pAY @é""“ﬁ""g'rwwoc&mett | PO 55 i (&) :
>0 SRl Hinp Détl: ©CL T ONg 1R, 19971 Eﬁg?g%wg%%ps'g?tﬁi b, ¢ ne‘@‘@ﬁ?ﬁbﬂﬁﬁ

1er|cal depression forned on anot her flange portion. 3. Afilter
ag&ordln to claim1, in which sai IL! e portion has one bending
0 SR o L ONGuew, Refip¥s CODNRAL TN ikl fardligppsed 20
ht 1 al y adjacent to sai d bendihg portion on a peripheral end portion
flan filter frane agﬂg ding to claiml, in which said

68&%%‘&@%%{@3@@ , said tongue in-groove connecting
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{54) Title: REPEATEDLY USABLE FILTER FRAME AND FILTER FOR FLUID USING THE SAME/,
(57) Abstract

9

To provide a filter frame which enables a filtering
medium to be easily renewed on a site and makes it possible to
provide a filter at a low cost. The filter frame comprises a pair

of frame elements capable of being integrally coupled together 10 1 2
through flange bonding, each frame element comprising a —

passage portion allowing the passage of a fluid to be filtered

and a flange portion ontwardly disposed at a peripheral end

portion of said passsge portion, and that each of said flange
portions has at least one bending portion, and said two flange ]
portions, when coupled together, are engaged with each other r
based upon at least one tongue-in-groove connecting portion
with said filtering medium being sandwiched between said

fiange portions.
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Llihen )

Z'SZﬁﬁ%starﬁ’) ﬁy @,@;ﬁentzo one of sai gf bendi ngégortloms “8a peri D.Hera*
§. avfs

POFEP G DT e A | A fil rdlngtoclalm*l i

v@a&h,&yﬁ t@(g,uewaggow‘ connecti ng ’port i on iks constitut ed>By-
conbi natlonagf a convex projection fornmed 30 by three b8id A9 %ﬁfjf\r BRsEbh

one fl ange on, and a concave depression forned by three bending

portions on another flange portion. WO 98/ 01212
PCT/ US97/ 11955 13 6. A filter frame according to any one of clains 1 to
5, in which saidlfiltArretsablediltesfrime fiago , pterial. 5

f r ane asAdIa‘l?hla??Z’g“{zg& H‘n\?’ {)ﬁlra‘i @?:ﬁ(ﬁage iprises dpaf e b Sh?j‘ g0 m whi ch
lAsf ???gr g%%?ngﬁg%cbﬁgl m g&h ch séaé d f | eear%lﬁIrtl.jgIrfr‘?‘:aécliéln“u%rrrrllt T ;ageno?l- 10
woven el ectewmbprisirigtaspassagepattioni allowm'g the passdgef aflatfluid tcheofiithrethand® cl ai m 7 or
'8, which | Sﬂalixség %oit%rn Jultxlw:[ard{y cP gposeciraa na ;?e%%ﬁergl end portion of said passage
portion, and that said flange portions each have at least one bending portion, and
said two flange portions, when combined, can be engaged with each other in the
10 presence of at least one tongue-in-groove connecting portion, along with
- sandwichwise securing of said filtering medium between said flange portions.
2. A filter frame according to claim 1, in which said tongue-in-groove
connecting portion is constituted from a combination of a semispherical projection
15  formed on one flange portion and a semispherical depression formed on another

flange portion.

3. A filter frame according to claim 1, in which said flange portion has
one bending portion, and said tongue in-groove connecting portion is disposed
20  substantially adjacent to said bending portion on a peripheral end portion of the

flange.

4. A filter frame according to claim 1, in which said flange portion has
three bending portions, said tongue in-groove connecting portion is disposed
25  substantially adjacent to one of said bending portions on a peripheral end portion of

the flange.

5. A filter frame according to claim 1, in which said tongue-in-groove
connecting portion is constituted by a combination of a convex projection formed
30 by three bending portions on one flange portion, and a concave depression formed

by three bending portions on another flange portion.
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