;e3eMsgMpl | mdnpl ohg6qTgPbT Al R FI LTER BACKGROUND OF THE | NVENTI ON
FI ELD OF THE | NVENTI ON | ~' W-W-~1~ The present invention relates to an air
filter used to create a ultra cleaned space such as a clean room for

pr oduci ng, for exanple, a liquid crystal, a sem conduct 05 2r t't@ol i ke.
PTI ON OF THE RELATED ART There id a conventionally §< r3 filter

haV| ng a si ﬁm"ﬂmmwm X 610 mm in which a porous plate is nounted as a
filter medi nmeans at a | ocation downstreamof a filter pack
accommodat ed i n*caoob2r| ter frame, as disclosed in Japanese Utility Model

Appl i cation Laid-open No.60-91224. ﬁ%&ﬁs al so a conventionally known air
filter, in which a reinforcing barA B nounted at..a | ocation
downstream of a filter pack as a support nenber for ﬁ@ m Mm” ed as a
menber for maintaining the distance between filter ne /F Iter
pack, as d| scl osed i n Japanese Ut i I ity Model Application Dsk@s«oOpen

No. i ‘ e INVENTIONentionally known a air filter in which
a bar-shaped ri g| d rrenber is di sposed at a location downstreamof a filter
medi um as /Mg ofedHEn IhEalimasel Utility Model Application Lai d-open

No. 62- 62822. The above techniques are also applicable to an air filter

28 April 2003 ithatpedisédbboiyshanad MBI tdd 68 i@ Preavicded dskatld | ter

mediumitself in place of use of the corrugated separator as the nmenber for

d f
mai nt ai ni age {He o hﬁ?QCcﬂé%r{é’éPEBaEQesJéﬂ L& a a’@] | rmerPng)Itrro}ﬁ | l.'Lt g LSC} ﬁg

need for making a clean room at | ow cost, arge-si ze
a size of 4 f 4 fee h is.r e f
reducti onfor ey JB(er ofgaff %h%n’?r%%%afll al® u%%##ggdig%%%l&s%}?rglnleke nd a

DESCRIPTION OF THE RELATED ART

There is a conventionally known air filter having a size
of 610 mm x 610 mm, in which a porous plate is mounted as a filter
medium protecting means at a location downstream of a filter
pack accommodated in a filter frame, as disclosed in Japanese
Utility Model Application Laid-open No.60-91224.

There is also a conventionally known air filter, in which
a reinforcing bar member is mounted at a location downstream
of a filter pack as a support member for a separator used as
a member for maintaining the distance between filter media of
the filter pack, as disclosed in Japanese Utility Model
Application Laid-open No.59-7022.

Further, there is a conventionally known a air filter in
which a bar-shaped rigid member is disposed at a location
downstream of a filter medium, as disclosed in Japanese Utility
Model Application Laid-open No.62-62822.

The above techniques are also applicable to an air filter



reduction in nunber of fans existing in correspondence to the nunber of
filters. However, such large-sized air filter suffers fromthe foll ow ng
problem There is a possibility in some cases that the filter pack is
defornmed by an air pressure or by its own wei ght during I the air
filter in the horizontal disposition tBereof, and darrageﬁg}slrgaggén due to
such deformation, and such probl em nust be sol ved. For exanple, when the
porous plate is nounted as the filter nediumprotecting neans at the
| ocati on downstream of the filter pack accommopdated in the filter frame, as
di scl osed; |.n n i Li 3| . lLicatiLon Lai d- n,No. 60-91224, a
problen1o%hawﬂg§§ gEBB?%séh%éeggﬂghéégﬁFgggdégﬁsBégﬁ %%é,lﬂhﬁn ﬁi&%ﬁr
filter is_|arge-sjze the follown roplemis encountered: The opening
rate of t%@gbgV‘obgs?)EgtJen Rt %% ‘i??%r%gs SAFYAIAY SePIET 1358
provide the porous plate with a large strength and for this reason, it is
di fficul tthe Bgppeéssorn@aintairgngprihe 2dbStanes chsevean| sbe dfilwesssure.
When the reinforcing bar nmenber is nounted at the | ocation downstream of
the filtene@adk as the support nenber for the separator used as the nenber
for maintaining the distance between the filter media of the filter pack,
as discl osed i nidapsreese yidaids,t ¥ridadel ndpgl featnokihgi d-Opem NodPar022,
there is a problemthat the filter mediumis flawed by the contact of the
rei nforci AgLoRrcoprpes WAdetde,dd 148F Pacder HlSing ta 1sS ReeFS ARk lO
di spose the reinforcing bar menber and the filter pack in a separated
rel ation,ysp ghat Jtheyeaf gedray HdLBRELEI5BROUGRL, | UL GAYAGH W LD
each other. This arises a new probtemthat the % ow of f~ speed 1s disturbed
due to su ar at b SLLLQN. reover, the reinforcing bar nber
does not %g?/%ggnggi ?%g%ﬁ@ﬁbmﬁ.t?wg% 5 1% are%%loﬂl,n%li gf%“%sapﬂgaf | ow of
air, thereby inpeding such a function of the air filter that clean air nust
be brown 5?¥u§gg§?dH?F%T Ihﬁﬁfg?ﬁﬁy?xfﬁtfﬂ% H C IR IFAWI T HRe
bar - shaped ri gi d nmenber di sposed at the | ocation downstreamof the filter
medi um a3UHPEE PésfédltrerFsJ-apgﬁé’§¥th' i$49% Lapdershppfiaddt f bhtensutépes
No. 62- 62822, when a wel|-shaped frame having a w de space is constructed,
t he wei ghfrom thref 3l lquimgpaerbéamnotTIRrs ippopeedibpl L evdn $dmacasiesf or ci ng
ribis formed. Thus, the rib itself

that the filter pack is deformed by an air pressure or by its

own welght during service of the air filter in the horizontal
disposition thereof, and damaged or broken due to such
deformation, and such problem must be solved.

For example, when the porous plate is mounted as the filter
medium protecting means at the location downstream of the filter
pack accommodated in the filter frame, as disclosed in Japanese
Utility Model Application Laid-open No.60-91224, a problem of
a loss of pressure is encountered. Especially, when the air
filter is large-sized, the following problem is encountered:
The opening rate of the porous plate cannot be increased
excessively in order to provide the porous plate with a large

strength and for this reason, it is difficult to suppress the



is flexed and thus, it is failed to enhance the strength. Therefore, this
case does not reach the solution of the above 4 28 April 2003 problem

In the conventional air filter having the mni-pleats, a ribbon is forned
continuously in a direction perpendicular to the folds BABF“ gbbﬁer medi um
and hence, it is comon that there is Ao seamin the fil%ter nedium or
there is no lack portion in the ribbon. Nanely, in order to continuously
forma ribbon in the filter nmediumin the production of an air filter, it

is common to continuously apply a ribbon-shaped resin to the filter medium

For this reas n kb acks, when the renmining portion of the
supplied %ﬁ?f%gsﬁe ﬁu%%?g %%ogg %%%E%b constitute one air filter, or when a

defect with regard to the, performance is produced even at one point on the
surface of the FOTUSAS FHETOHRLIE AR LT TECTPBRE OF SthBF k@t YRS umn
cannot be achi eved and hence, the entire remaining portion of the filer
medi um i sddveebread PR RAAyLéd5@5. PFRKsaPeshPt SUPROrKe MRASEST Florusdeof
resources, but also the discarded filter mediumportion is disposed as an
i ndustri abepasaeohy usked lag dthechambherofocor ndimtakeing pheviddstance

non- di sregardabl e i nfluence to the environnent, which is not preferred.

SUWARY' ChetliiEeh NMIENTE ON-feasdli ngd &, tHd  fisl tae o igasik okjseeli sefl dseel ghesent
invention to provide a large-sized air filter having a size of 4 feet x 4

feet, in whbshetbeyabons, ﬂb@éh%ﬂ%&ﬂ&ﬁna%%gén 054702 Z8 tARKe 2003
which the filter pack is prevented from being defornmed, and damaged or

broken duggstg SHGhn befoffatd 0N, £ and: A i if o rﬂsﬂ}f‘l‘ﬂ'@cﬂc P eed F&{&‘Eitgcéc

t
col l ecting efficiency can be mai ntained as in e prior art. second

obj ect Ofokhgh@rf§¥ﬂ%o}é§ﬁﬁnﬂé¥1ﬂ@%b%@suﬁﬁh the filter pack. Thus, it

is necessary to dispose the reinforcing bar member and the filter
pack in a separated relation, so that they are prevented from
being brought into contact with each other. This arises a new
problem that the blow-off speed 1is disturbed due to such
separated disposition. Moreover, the reinforcing bar member
does not have an air permeability and for this reason, disturbs
the flow of air, thereby impeding such a function of the air
filter that clean air must be brown off substantially uniformly.

In the air filter including the bar-shaped rigid member
disposed at the location downstream of the filter medium, as
disclosed in Japanese Utility Model Application Laid-open
No.62-62822, when a well-shaped frame having a wide space is
constructed, the weight of the filter pack cannot be supported
up, even if a reinforcing rib is formed. Thus, the rib itself
is flexed and thus, it is failed to enhance the strength.

Therefore, this case does not reach the solution of the above



that the producing efficiency is enhanced, while elininating the wasteful
-use of the filter nedium and the problemin the environnent caused by the
di scarding of the filter nediumis solved. To achieve the above object,
according to a first aspect and feature of the present Eﬁy&@ﬁi2603there IS
provided an air filter conprising a filkter pack, and a net-Shaped nmenber

di sposed at |least at a |ocation downstreamof the filter pack, the

net - shaped nenber having at | east one rib which is provided thereon, so
that it is accomodated in a filter frane. According to a second aspect and
feature of the present invention, in addition to the first feature, the
filter paR¥C®Seonprised of a filter mediumwhich is folded in a zi gzag
fashi on and which has pleats, and the rib of the net-shaped nenber is

provi ded in parld Itdle tapnvies tplosatls aikc foddiemg hewiagt hhedmaspept eand, f eat ur e
of the present invention, in addition to the first feature, the filter pack
is conprisedilifora s |fcameare diomnintotts Liys ihokdddreptaoni gaagehdsbuoarand

whi ch has pleats, the filter pack being divided into 28 April 2003 -6 a
pl ural it y:®ft HOFLI1GRS ol Nt e i NEG Y aRdAIREPEA Esthas, L0 tihe cBkedhSthand the
rib of the net-shaped nmenber is provided in perpendicular to the pleats.
Accordin : ; ; f LES R\ Lop; LN

i 11 on Ee mny ot PRaT St Ty Ao el s P PRE T B dr T heC Bkt X Bhaped
menber is.gﬂﬁaé(%ﬁkgé)face outwards. According to a fifth aspect and
feature of"t pr%seﬁ}'invention, in addition to any of the first to third
features, the rjb t he net-shaped nenber is provided to face, i nwards.
According to ab@@?ﬁﬁ"aslﬁbcﬂrda?ﬁd %eﬁ?ﬂ%"rﬁfo‘ﬁﬂe‘ﬁ WL FHRRR I bR, TR%
addition to the second features, the rib of the net-shaped nenber is

provi ded Fh-§RF HEUM d1t Bre RERARCTIQR Ofadni #1F £ Shifi€ 1 Atto LBeEamBAn
fold-crests of the pleats of the filter medium According to a seventh
aspect and Featineowslym@ndvexsshbbPavehered rasinaeitheoht ttoen hedi e d
features, the rib of the net-shaped nmenber is provided perpendicular to the
pl at es, stoz htitistréassunkwhanotbet wadbborhd quist,i ovfsrofthideréméimingredi um
which is divided into a plurality of portions. According to an eighth
aspect antbfteidrupé e tsheppiesefilter medium is too short to constitute

one air filter, or when a defect with regard to the performance
is produced even at one point on the surface of the folded filter
medium, the connection of the filter medium cannot be achieved
and hence, the entire remaining portion of the filer medium is
discarded in many cases. This results in the wasteful use of
resources, but also the discarded filter medium portion is
disposed as an industrial waste by the land reclamation or the
like toprovide anon-disregardable influence to the environment,
which is not preferred.
SUMMARY OQF THE INVENTION

Accordingly, it is a first object of the present invention
to provide a large-sized air filter having a size of 4 feet x

4 feet, in which the above problems have been solved, and in



invention., in addition to any of the first to seventh features, a portion
of contact of the filter mediumw th the rib of the net-shaped nenber is a
no:, -permeabl e portion. According to a ninth aspect and feature of the
present invention, in addition to the first features, :za Fﬁb gack 28
April 2003 is constituted of a filter ediumwhich is f dé zi gzag
fashion, with fol ded portions being fixed with a ribbon-shaped resin, a
| ack portion free of the ribbon-shaped resin being provided in an extent
corresponding to at | east one fold-crest to constitute independent bl ocks,

and the rih of the a nenber ng, sunk into th ack portiaqgn.
Accor di ng T Th Tt h BeTh AR ana ] G ret ot s HECBr BeCRS FRESREEEn. &P
addition to the ninth features t he i ndependent bl ocks are bonded t oget her
at the | SRR PR HANTORLE itOUT &Ch RE TPFMREL Opackid FHE ki 9L PLeErodécor di ng
to the present invention has the first feature that the net-shaped nenber
is di sposaed anshst catllendingeaffbnliepenstardn ofaitaifndd @s packheand at

| east one rib is provided on the net-shaped nenber, so that it is
accommodatreichbn rmdthe filter frame. Thus, the filter medium can be naintained
in a predeterm ned shape wi thout providing an increase in |oss of pressure,

and the air filiteisi & satdrablod jleatbefconstytedatt maivdnt iam &ol ahgersi zed
air filter having longitudinal and | ateral dinensions of 915 mmor nore X

915 nm of I @ ANQ R iGN @ET iR eBchANgCeRhaRBHO QQQlH“blIHenétlﬁg pack
constituting the air filter accordrng to the present i nvention can be

formed by fd Olw‘l' S%J:fgleu%'e' B?rt ?erl@ﬂ\SXHt@ﬁe' ¢

resin flber or the I| |n t e zrgzag féﬁﬁlon n suc manner t hat

the distan %‘iro %%nAprclaus %%&%‘é’eﬁis&h?dlﬁ o€ BRLS £l chhepLisk Lgry gRdium

may be mai ntai ne

solved.

To achieve the above object, according to a first aspect
and feature of the present invention, there is provided an air
filter comprising a filter pack, and a net-shaped member
disposed at least at a location downstream of the filter pack,
the net-shaped member having at least one rib which is provided
thereon, so that it is accommodated in a filter frame.

According to a second aspect and feature of the present
invention, in addition to the first feature, the filter pack
is comprised of a filter medium which is folded in a zigzag
fashion andwhich has pleats, and the rib of the net-shaped member
is provided in parallel to the pleats.

According to a third aspect and feature of the present
invention, in addition to the first feature, the filter pack
is comprised of a filter medium which is folded in a zigzag

fashion and which has pleats, the filter pack being divided into



by a corrugated separator interposed therebetween, or may be maintained by
-a di stance-nmaintaining portion fornmed by previously applying the

ri bbon-shaped hot nelt resin in a direction of flowin the filter nedium
before folding of the filter nedium The filter frame cgﬂﬁAgﬁpéb@g the air
filter can be forned using a plate made of a nmetal such as um num a
stainless steel and the like, a resin plate e.g., an extruded resin plate
such as PC, a wood plate such as a plywoqg. or the |like. The net-shaped
menber, which may be used, is a lath net nmade of a resin or a netal and
having a thickness of 0.5 nmor nore and an opening rate in a range of 30
to 50 $, or a netal. When the rib provided on the net-shaped nenber in the
present invention is disposed in parallel to the pleats provided in the
filter mediunf oPly4dfelifin O&r PRAEKORE he 14 Gl teCtaPp passeddeamhot e the
obstructed by the rib and noreover, the air is blown off around the rib.
Thus, the di SRifBenc@ 6t thReribodf ofraine-$sgppr esBeelr Theotwiigld dih t he
rib may be in a range of 5to 285 mMm In this case, it is of course not
very preferrepirensiiovildes thethe Plis@tsendi cul ar to the pleats, unless it is
in the following form because the flow of air is obstructed by a portion
of the bl ow of f suPfacecofgttve af Ebterth rsgicatn i respomel ng tioe tdreseinh 28
April 2003 to forma dead zone. What is required in the present invention
is that at | elasterdrienri bniaidirtdwnded aty afcent rilrgrorbi oniod fdw urek,; shaped
menber . Alternatively, a plurality of the ribs may be provided at the
central portitdrg rob edyheenproshiaed atmegudls distambsoofadbd durwk@@smm on
the entire net-shaped nmenber. The rib may be forned by any of various
nmeans, a . ¢g. , byAtobdiimyg ttre anéti£{shaparkarendner feotuby @f ttachiprgsant
separate nmenber to the net-shaped nenber by use of an adhesive or by
wel di ng, or byhwincidnngit leeldietioshapethynefbee ifitratatpl thatd theaalirpsyti ons,
f ol di ng- back ends and fixing the folded ends to each other by use of an
adhesi ve or the rib of the net-shaped member is provided to face inwards.

According to a sixth aspect and feature of the present
invention, in addition to the second features, the rib of the
net-shaped member is provided in parallel to the pleats, so that
it is sunk into between fold-crests of the pleats of the filter
medium.

According to a seventh aspect and feature of the present
invention, in addition to the third features, the rib of the
net-shaped member is provided perpendicular to the plates, so

that it is sunk into between the portions of the filter medium

which is divided into a plurality of portions.

According to an eighth aspect and feature of the present
invention, in addition to any of the first to seventh features,
a portion of contact of the filter medium with the rib of the

net~-shaped member is a non-permeable portion.



by welding. Particularly, when the rib is formed of a separate pl ate-shaped
-menber having no perneability, the strength of the filter pack can be
further increased. When the rib is disposed in parallel to the pleats
provided in the filter nediumof the filter pack, as deggra ve, the
rib can be sunk into between the fold-Trests of the fllégﬁﬁ@?@no In this
case, a space for accommodation of the rib in the filter frame of the air
filter is not required. Wien the rib is provided to face outwards of the
filter pack, a space for acconmodation of the rib in the filter frame of
the air filter require extent correspondi to e, hei.ght of the rib.
n the preSndTARITDAT PheLarPEatTSHIDMIHET i SHARed OnZtAEas

net - shaped nenber may be_praovi ded perpendicular to the 10 28 April 2003
pl eats off3Helqn4 ﬂ@$¥h€8?6ﬁ¢ Eerions PeRedr fbxed YprigvicdédPherpehared! ar to
the pleats of the filter mediumin the above manner , the flow of air
cannot bere&dbistr et BaChyrehel on ohred foSukliaiceibponhehsped eresidi baingand any
i nfl uence cannot be exerted to the function of the air filter , whereby a
rei nf or cipupefdesttincan &etexhidvinregpondiiogher awrlds st baef fbldrcpask havi ng
the pleated filter nmedium accommopdated therein may be divided into a
pluralityo®topbydtatenid@epPoddntoblocksd she tHabrab éhehreheshahegdedenber
may be interposed between the adjacent portions of the divided filter pack.
The ot herpdrgad Mg 1 thePriggenteHanvarld @drts dnahat the filter pack is
constituted of the filter mediumwhich is folded in the zigzag fashion;

fol ded portion i Wit L - p Ln, =t I tion
free of the ri %bcg%)%%ar{?ggor eas:ErelB:Eg %%geggegﬁﬁnfgﬁéﬁgét8%,[9!2& g%?)%g ing to
at | east one fold-crest to.constitute t.he.independent hlock nd the rib
of the ne‘?gﬁgﬁéﬁhnéﬁbSPd%El ﬁnéoi?l%) Hﬁ%q g@%%HEF%VOHBe %?%?%?g?nghen a
defect regarding th er f orman of the ait filter _has peen produced, only
t he bl OCM%%‘%?S}%%@&P%;%GE&E Seé?CWBHrElBPuEQI FPVSHE BEBcks are
bonded together, the performance of the air filter can be recovered by
bondi ng t r%ﬁkEQﬁrE?%ﬁocks utilizing the ribbon-shaped | ack portion free

of the ribbon-shaped hot nelt resin. Therefore, the
The air filter according to the present invention has the

first feature that the net-shaped member is disposed at least
at the location downstream of the filter pack, and at least one
rib is provided on the net-shaped member, so that it is
accommodated in the filter frame. Thus, the filter medium can
be maintained in a predetermined shape without providing an
increase in loss of pressure, and the air filter is suitable
to be constructed mainly as a large-sized air filter having
longitudinal and lateral dimensions of 915 mm or more x 915 mm
or more and a thickness in a range of 30 to 290 mm.

The filter pack constituting the air filter according to
the present invention can be formed by folding the filter medium
made of a glass fiber, a synthetic resin fiber, a PTFE or the

like in the zigzag fashion in such a manner that the distance



11 28 April 2003 remaini ng bl ocks other than the bl ock having the defect
.can be used effectively. As a result, the filter mediumcorresponding to
one unit and including the normal portion has been discarded in the prior
art, but according to the present invegtion, the amount ag8faddil 3¢y3 medi um

di scarded can be reduced. In addition, 'the remaining portion of the filter
medi um shorter than the | ength of one unit, which has been discarded in the
prior art, can be used for every block to constitute an air filter unit by
bondi ng the bl ocks, leading to an effective use of resources. Moreover, the
present ibeerteanths fApipl-caehlite b6 vhe filldear seHavinnga yafd oA ntiazed
Particularly, the present invention is applicable to a |large-sized air
filter hapiyng dokpnghtedi §iaba e 1N si e 9o D tHB /b dMicRn 2 dra‘irfé%)abe

di rension of 915 mmor nore and a thickness in a range of 30 to 290 mm The
| ength of tk pogtion fy. he .rj i t.qQ_Ccort nd,t o about
one to teﬁggggé?gggf Ol%}ﬁe ?ol%ﬁ%‘ﬁﬁ% eralr{{e I glnq]n bu?%gn%f%t?e \;g‘r%?lé%gl a? desired
dependi ng_on_the size _and.the ecifi.catiqgn of the product. . 1~ 28 Apri
2003 hs JREEYTBRAT Kb PR LILAS, T, T AT ea e B o e s tESibstht =
invention, the strength of the filter pack can be bmai ntained by provision
of the ot &HERSESBheOF! BLShdt Mot Lite 4o ReskemRe To smiong Lise bt che
possibilities of the deformation of the large-sized air filer and the
damage or £btEaKi F§I6¥™t he | arge-sized air filer due to such defornmation

Mor eover, the uniform bl owoff speed and the collecting efficiency can be
mai nt ai ned wi t hbe fadcerrerares gbnshé tatdngridunaérdiittinr phovee 6bktmaidr 1 ow
by enpl oynent of a deformation-preventing neans as descri bed above.

Accor di ngusbngheppaeserddd ofenteoa)l reh anidluns roonskidudiad dps sheel
plurality of independent bl ocks and hence, the present invention is

appl i cabl gn§otige | B ige-$ireed nabl atiel &eg. provided-uddd #d@s1ir phleakss(ten 9., a
| arge-sized air filter provided with mni-pleats and having a size of 4
feet x 4 fgep,a wood plate such as a plywood,or the like.

The net-shaped member, which may be used, is a lath net
made of a resin or a metal and having a thickness of 0.5 mm or
more and an opening rate in a range of 30 to 50 %, or a metal.

When the rib provided on the net-shaped member in the
present invention is disposed in parallel to the pleats provided
in the filter medium of the filter pack, the flow of air passed
cannot be obstructed by the rib and moreover, the air is blown
off around the rib. Thus, the disturbance of the flow of air
is suppressed.

The height of the rib may be in a range of 5 to 285 mm.
In this case, it is of course not very preferred to provide the
rib perpendicular to the pleats, unless it is in the following
form, because the flow of air is obstructed by a portion of the

blow-0ff surface of the filter medium corresponding to the rib



Mor eover, when a defective portion has been produced, the normal bl ocks can
be used continuously by renoving only the bl ock having the defective
portion. Thus, it is possible to effectively utilize the filter nedium and
to reduce the industrial waste produced due to the discirdinﬁ g&qihe filer
medium In addition, the plurality of ©Bndependent bl ock 8l d to one
another to constitute one unit and hence, it is possible to effectively
utilize the filter medium and to reduce the industrial waste produced due
to the discarding of the filer " 13 28 April 2003 nedium as described
above. Thg a?ove anﬁ%other objects, features and advantages of the

i nvention-%i T? Beto agpﬁapght fromthe follow ng description of the
preferred enbodi nent, taken, in conjunction with the acconpanyi ng draw ngs.
Fig. | is a pl dNa%ew pEIRATEA AT %F?é%rea%%ﬁr aﬂﬁsnttéoﬁnl%ﬁ@ééi Herke3HT t he
present invention; Fig. 2 is an enlarged sectional view taken along a line
A-A in Fignelribr gpraviided a1 arontawlaroanien pLfihe ert askapad memde anot her
enbodi ment of the present invention; Fig. 4 is an enlarged sectional view
t aken al chgterhanevd®ip, ia HuyralBityFiof thei sibspragpeetpneridedyadf tdwe air
filter according to a further enbodi nent of the present invention; Fig. 6

is a plancyheraDfpant abh, fol tiedy as€ PriiNddd s wrfudludibiareydodamsnt  of
the present invention; Fig. 7 is an enlarged sectional view taken along a

line CCi81onm&n Ehe-orft i BePLERa¥LE W hAN aitheli1d glhyaSeH g to a
yet further enbodi nent of the present invention; Fig. 9 is an enlarged

L e L -
GesCrt Dot D e Sl ed TR R, LBLET 08, 0 ey Reeoriani I,
use of an adhesive or by welding, or by dividing the net-shaped
member into a plurality of portions, folding-back ends and
fixing the folded ends to each other by use of an adhesive or
by welding. Particularly, when the rib is formed of a separate
plate-shaped member having no permeability, the strength of the
filter pack can be further increased.

When the rib is disposed in parallel to the pleats provided
in the filter medium of the filter pack, as described above,
the rib can be sunk into between the fold-crests of the filter
medium. In this case, a space for accommodation of the rib in
the filter frame of the air filter is not required. When the
rib is provided to face outwards of the filter pack, a space
for accommodation of the rib in the filter frame of the air filter
requires an extent corresponding to the height of the rib.

In the present invention, the direction of the rib provided

on the net-shaped member may be provided perpendicular to the



a large-size air filter having longitudinal and | ateral dinensions of 1,220
-mm and 1,220 nm and a thickness of 75 mm The air filter 1 is conprised of
a filter pack 10 having a folding width of 65 mMmm a filter frame 20 made of
alum num and having a thickness of 15 lg)m and a lath nety 838 FIP!
t hi ckness of 1 nm and an opening rate 35 0. Afilter P 1 nade of a
glass fiber and constituting the filter pack 10 is folded up in a zigzag
fashion with fold-crests fixed with a ribbon-shaped hot-nelt resin to
provide a fixed folding distance. Further, end faces 1lla and 11b of the

filer medilsadd are dhexegllesanmbansh. Wavlers Ui £ agBe 2k 10 i1dephicktieed rame
20 by an adheS|ve 12, and end faces 11c and 11d of the filer nmedium 11 are

fixed |n R e t. ra by a
seal ant 13 r ee ri r}%{1 t%%lglg%eﬁaéf\ggﬁé %gll“g }{tr&fedll"}igA nl?nlr atihe g‘rég\%gded by
fol ding of e lath n t central ,portion the f in patall el

pl eats of" %rwe?m (e %\%‘8' ﬁ? ilﬁn%‘a%?a%l s S0 S% Uocfr{e%%ﬁ%nt?lc? Eieé 85tfwards
A cutout 25 % {lded tn i nner 2 23, anf 24 of the filter
frane 20 HH* shtht ?ﬁaf“ 5§§“Amr?¢ 208 +RELPRSE 322RBCRoPE
protrude fromthe filter frane 20 on a downstream side, and the periphery

of the | &¥Hed 50 the ffPt'lFééIOPrﬂ%tHﬁcPJfri £e4TeR 4 NeeEaPYA TebnEPRE1ARr
filter according to the present invention is constructed, as described
above, arffrgicesan hee sasheiiyjittedbf the filter pack 10 is nmmintained by the
ribs 31 provided on the lath net 30. Therefore, there is not a possibility
of deformati on Ior otherlwkedof theeffi1téepguackavand wos edeartecariubt&or m

bl ow of f speed of air and a collecting efficiency can be naintai ned. Figs.

3 and 4 sheiy aneldmmedid"ent reinthey Peeaentidbaventd &N plThiag i¢gcend
enbodiment is different fromthe previously described engbdlnent in

respects félwéh@r - AR, | ALk hE Qabpbavmsgnee 3nhgtl REhoal. Mre

specifically, ends of two lath nets 30, 30 are
may be interposed between the adjacent portions of the divided

filter pack.

The other feature of the present invention is that the
filter pack is constituted of the filter medium which is folded
in the zigzag fashion; folded portions are fixed with the
ribbon~shaped resin; the lack portion free of the ribbon-shaped
resin is provided in the extent corresponding to at least one
fold-crest to constitute the independent blocks, and the rib
of the net-shaped member is sunk into the lack portion.

Therefore, when a defect regarding the performance of the
air filter has been produced, only the block having such defect
can be removed. When a plurality of blocks are bonded together,
the performance of the air filter can be recovered by bonding
the remaining blocks utilizing the ribbon-shaped lack portion

free of the ribbon-shaped hot melt resin. Therefore, the



back, and the fol ded-back ends are butted agai nst and fixed to each ot her
‘by using an adhesive or by welding or the |like, whereby a single rib 31
having a height of 30 nmis forned in an i nward-facing nanner at a | ocation
of butting of the lath nets 30, 30 in parallel to pleatggp ' in the
filter medium 11. The nesh of the latHlnet 30 is of a f?lq éﬁﬁ‘ogﬁgand hence,
the lath nets are used in offset states. In this case, the rib 31 is
inserted into between the crests of the pleats. Therefore, the thickness of
the air filter is 75 mm Even in this case, the lath net 30 is fitted into
and i's j 03 . fl in Qu i.ded.in 1nnhe l1s 21, 22,
23 and 24123(;1?;&3&%?%2%0 ‘Ir°a)rér)§ﬂf6.t or?%\hseeﬁotl%?:r]fgkrgykgglt%l%t%e%’u%t paéqa Sin this
enbodi ment, there i s a._possjbilit hat a filter medium 11 is rubbed and/or
damaged o‘%s%fﬁ GRS i AP é‘a%%%?b'af o Séhﬁ%étﬂ 138 £PERE8PONEGr ned,
so that the pleat portion having the rib 31 inserted therein is occluded
usi ng an BRIes VBitERG ine lugld ngeeom dosmsddPABRE ONt s Sreeengihcerdadfil ter
pack 10 is nmaintained by the rib 31 and hence, there is not a possibility
t hat the inlthe gudck iastdeboknedcoamith@ wmitfhe prigsentofihvepeéednantdhea
collecting efficiency can be maintained. Fig. 5 shows a further enbodi nent
of the prasenit iswefilodr nddiurericdarerdd icardide ereeiicdda.om t he
above-described enbodi ment in respect of the direction of arib on a net .
Nanely, the ribrd sderievigdedcper pangi i @rpdx tdre g ahes £illRek Blediuan air
filter is fornmed as a large-sized air filter having | ongitudinal and
lateral digmnsd Ons A che?4Q 220 AN Bl 6kBRSS; 0L £308M The
air filter 1s conpf?géﬁlo% P&gh???terepac s 10, 10 gisposed %n g vgrtically
separ at ed, er._with ur rfa flexed. w [ ayjng
1%%}n§rlo& agrg eI BLGER Fégl%‘y\én%ﬁbxﬁl&gg&% %BHS§§§BF%| %#ng

| ongi t udi hal ["at’eral”’ dinensi ons o mm-an
a filter franme, 20 ] num and havin hi ckness

1dth of 65 [ d f |
of (18 E ot e DY g BLPARRY aERd o AN A EBRELESof 1 mm

and an opening rate of about 35
use Of resources.

Moreover, the present invention is applicable to air
filters having various sizes. Particularly, the present
invention is applicable to a large-sized air filter having a
longitudinal dimension of 915 mm or more, a lateral dimension
of 915 mm or more and a thickness in a range of 30 to 290 mm.
The length of the lack portion free of the ribbon is set to
correspond to about one to ten crests of the folded filter medium,
but may be varied as desired depending on the size and the

specification of the product.



17 28 April 2003 o. A filter medium 11 made of a glass fiber and
-constituting each of the filter packs 10 is folded in a zigzag fashion with
fold-crests fixed with a ribbon-shaped hot nelt resin 14 to provide a fixed
fol ding distance. In the third enbodinment, a single ribggla ﬁ pH@yi ded at a
‘central portion of the lath net 30 inld dlrectlon per pen ICB ar to pleats
of the filter nmedium 11 and sunk into the filter packs 10, 10 vertically
separated from each other. The filter packs 10, 10 are air-tightly
acconmodat ed and fixed inthe filter frame 20 using a sealant or an

adhesi ve (not W se,. | at.h. net 30 is als i xed jn_the
filter frame 2 %eer(#b(? Or‘r’waeritlé'l qﬁ’&/\ﬁ?ﬁ% R fcglrﬂi; 5t th}é t wo
ribbed | ath nets or the t wo f}llter ck% Lﬂ%\ée bee? gllustrated in a

separ at ed® TRFHYr . TAVeRFHAR i vERS, SEERBAL ¥ f LEAERE nBES Karff ™ Pore
nunber of filter packs may be provided, and even in this case, a simlar
st r engt h Basigravigfe Py Prr@éflseoanafﬁ%mw A 9ART Puet Kéb aRBolenent bE t he
present invention. An air filter 1 is formed as a large-sized air filter
havi ng | drgigtasdi ielle dred alvatidr shedpnensbohstdes 1o f 220e nbe Haowndt 1@200fim and a
thickness of 75 mm The air filter 1 is conprised of a filter pack 10
havi ng a trad diargem dltdedfaiGS fihera drid ttete fdammye? @ rmaste a4ia} Wi ntwa and
having a thickness of 15 mm and |ath 18 28 April 2003 nets 30, 30 nade

of al um nupgnd iy Ad rart hbekaes st Ofsukd FORRhadAcBRENIBLs3E €, ofhabout 35
% A filter nmedium 11l made of a glass fiber and constituting the filter

pack 10 i iffQd 4D idh-2 & RS a3 Ahe V&C;lméé%lq}gcre%tl%l r?&(?j i &

ri bbon-shaped hot nelt resin 15 to provide a fixed foldin st ance,

excl uding, air{ﬂa%%%'}f SQ;’E‘EF%% AC AL AL 18 RUE heyy 1st%'}@§n%%a ged b of the

filter

blown-off air flow by employment of a deformation-preventing
means as described above.

According to the present invention, one unit is
constituted by the plurality of independent blocks and hence,
the present invention is applicable to a large-sized air filter
provided with mini-pleats (e.g., a large-sized air filter
provided with mini-pleats and having a size of 4 feet x 4 feet).
Moreover, when a defective portion has been produced, the normal
blocks can be used continuously by removing only the block having
the defective portion. Thus, it 1s possible to effectively
utilize the filter medium and to reduce the industrial waste
produced due to the discarding of the filer medium.

In addition, the plurality of independent blocks are
bonded to one another to constitute one unit and hence, it is
possible to effectively utilize the filter medium and to reduce

the industrial waste produced due to the discarding of the filer



to inner wall surfaces 21 and 22 of the filter franme 20 using an adhesi ve,
-and ends 11c and 11d of the filter medium 11 are fixed to inner wall
surfaces 23 and 24 of the filter frane 20 using a sealant 13. The lath nets
30, 30 are each folded back at one end thereof, and the gq&gq k ends
are butted against and fixed to each dfher using an adhg [ or by wel di ng
or by another neans, thereby formng a rib 31 having a height of 30 nmin
parallel to pleats provided inthe filer medium11l. In this case, the rib
3l is inserted into the ribbon-shaped | ack portion 14 free of the hot nelt

resin 15 provided onydde-fideradmd um 11, and the lath nets 30, 30 are

fitted into and fixed in a cutout 25 prOV|ded in inner surfaces 21, 22, 23
and 24 of the fj Iter frame 20, The air filt according _to the RrLes
enbodlnent i's fiﬂ%ﬂﬁ?ovﬁ £ne BFﬂ?ﬁJ?Q%ﬁ%ﬁs réhﬁﬁﬁﬁﬁﬁnrﬁf88¥§nt3§ deggrlbed
above. when a defect, with regard to the performance of the air filter
has been %h%xhkﬂﬁFHQﬁﬂ%/tWﬁidﬂ SEK° §V|ﬁ§P§68ﬁt fgopg BpRi | Tobb3"HBFect can
be renoved, and a new bl ock can be bonded to the renaining block utilizing
t he r|kﬂxﬁﬁ%ﬁﬁﬂﬁﬁ#Qngi[ﬁhq|Rﬂ¢fﬁ4rﬁﬂe@mbpdﬂm@nﬁlb@dﬁnshap@dnh@mcﬁebn resin
15, thereby recovering the performance of the air filter. In addition, the
strengtrlwﬁthf&hdiaqnompﬁnyﬁﬂgrdﬂamimgmed by the rib 31 inserted in t he
ri bbon- shaped | ack portlon 14 Figs . 8 and 9 show a yet further enbodi nent
i 80N ION EHCITH B media 11, 11 nade of a gl ass
fiber and constltutlng a fllter pack i's folded in a zigzag fashion with
fold-crests fixad.usiing & gldhboaiahaeahadi Mefilt@si deddrdhPreyide a
fixed fol ding distance, excluding a ribbon-shaped | ack portion 14. The

filter medigdiheaite Honded 4,2 LRGN i9kRefk idlh;t he ribbon-shaped [ack portion
14 free of the hot nmelt resin 15 provided in each of the filter media 11

w th a binding i 0 e a the

| i ke, thereby for"néﬂg. ||§ﬁ£%Q8% §f§E§§5§2 yzgkhﬁgﬂggsgfgé%e |ath net 30
IS constru t ed sa d it is fitted into and fixed in a cutout 25 provided
in inner Ilgufﬁ%ces 21, 22, 23 and 24 of the filter frame 20. In

addi tion, ends Flla Ban al%liagfvfehwe offI z|=u:[1%rlrn?.d'l%gqualcc%gdfr{gxgo another

embodiment of the present invention;

Fig.4 is an enlarged sectional view taken along a line
B-B in Fig.3;

Fig.5 is a perspective view of an air filter according
to a further embodiment of the present inventiocn:

Fig.6 is a plan view of an air filter according to a yet
further embodiment of the present invention;

Fig.7 is an enlarged sectional view taken along a line
C-C in Fig.6;

Fig.8 is a plan view of an air filter according to a yet
further embodiment of the present invention;

Fig.9 is an enlarged sectional view taken along a line

D-D in Fig.8.



to the inner wall surfaces 21 and 22 of the filter frame 2C, using an
-adhesi ve 12, and ends 11c and 11d of the filter nmedium 11 are fixed in a
seal ed manner to the inner wall surfaces 23 20 28 April 2003 and 24 of
the filter frame 20, using a seal ant 134 Thi s enbodi nentyghasupop@Rt ure that
a single unit is constructed by formng the filter nedlun1 constituting
the filter pack 10 into bl ocks, and bonding the bl ocks to one another with
the binding material 40 by utilizing the ribbon-shaped |ack portion 14 of
the filter medium 11 free of the hot melt resin 15. Therefore, even when

t he | DESCRI® NN OB 8st oo short to constitute
one unit, if the | engt h of the renalnlng portlon is equal to or snmaller

than the | engthogt greskhecknybhA®ibEEMRLRLNYROLLI ium 11
can be used effectlgeli for ggnstﬁtutlﬁglaag o%Te g%ﬁ%sl%?? Eglpo sgﬁfe to

effective t educ h st e, 28 Apri
2003 21 Mhﬁ?gﬁgmgﬁggwgékﬁs %ggiéggérgg ?Pé SC& nggaﬁg?vt%$spack and a
net - shaped nenb di sposed t af .a locatio owns rea of said filter
pack, said net- gﬁgﬁéﬁgﬁﬁﬁB%agﬂﬁ%?ﬁ Qé %'e§§taéﬁeg?fBeﬁhi By isded
thereon, so that it is accommpdated in a filter frame. 2. An air filter
accor di ng2t oL 2F I TH 122 whRdfei ALE&EH A% paERILEUESAPE sl ofl akemiallt er
medi um which is folded in a zigzag fashion and which has pleats, and said
rib of théimepssnapeds nenddl mms gmcovi-dé@ mn padat |Eiiciknase qf & sm.3. An
air filter according to claiml, wherein said filter pack is conprised of a
filter me@hemwhifchtes i bSdmgniS@dzbgzagiiaship@nlah@ hatviioly dde lplieat s,

said filter pack being divided into a plurality of portions in a direction
per pendi culideht of t 6% npheaf €.1ilaed Sakfler 2b widé hef netunsihape & nee MR nigs
provided in perpendicular to the pleats. 4 . An air filter according to any

of clai rrsalthgcfémeweéﬁllrs %@d d ahigb 200 sk Renaet 3¢ hapech [ digrfyzowicded to

face outward . An air f| ter according to any of clains “I'to 3, wherein
said rib ¢ hg get L L peoyided to face inwards. 6. An air

filter accomﬁlng toncP gﬁgre?n said rib of the net-shaped nenber i's

brovided in pargld gl doy m ﬁﬁa@qessft%g&asts ki 8ok LBLG Be byee. "

fold-crssts of thep ter nair lngordlng
s S'ré"v{”diae“%ﬁﬁﬁa. ipﬁai d %53 Phe Pisiest ugoth o et B 2 3poed oo
fold-crests fixed with a ribbon-shaped hot-melt resin to provide
a fixed folding distance.
Further, end faces 1lla and 11lb of the filer medium 11 are
fixed to an inner wall surface 21 of the filter frame 20 by an
adhesive 12, and end faces llc and 11ld of the filer medium 11
are fixed in a sealing manner to an inner wall 23 of the filter
frame 20 by a sealant 13.
Three ribs 31, 31, 31 having a height of 10 mm are provided
by folding of the lath net 30 at a central portion thereof in
parallel to pleats of the filter medium 11 and at distances of

50 mm to face outwards. A cutout 25 is provided in inner walls

21, 22, 23 and 24 of the filter frame 20 at a location such that



that it is sunk into between the portions of the filter nediumwhich is
divided into a plurality of portions. 8 An air filter according to any of
claimse 1 to 7, wherein a portion of contact of the filter nediumw th the
rib of the net-shaped nenber is a non-perneable portiong qupﬁrb jg filter
according to claim1l1, wherein said filfer pack is constl?ute of a filter
medi um which is folded in a zigzag fashion, with fol ded potions being fixed
with a ribbon-shaped resin, a lack portion free of the ribbon-shaped resin
being provided in an extent corresponding to at |east one fold-c=est to
constitutend ndepgndentapl pekspradisai drémbeak the tret -ishared gregher bei ng

sunk into the lack portion. 10. An air filter according to claim9, wherein

sai d i nde 5 ; a rtiv0 L t he

il ter pagi e e e I B ARl Rt L kOR3P AL LA
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100! 10%382 (1)s To Y (D A5 LAY ) pSatiEoPhaving the rib 31 inserted
therein is occluded using an adhesive.
Even in the second embodiment, the strength of a filter
pack 10 is maintained by the rib 31 and hence, there is not a
possibility that the filter pack is deformed, and a uniform
blow-off speed and a collecting efficiency can be maintained.
Fig.5 shows a further embodiment of the present invention.
This embodiment is different from the above-described
embodiment in respect of the directionof a ribonanet. Namely,
the rib is provided perpendicular to the plates.
In Fig.5, an air filter is formed as a large-sized air
filter having longitudinal and lateral dimensions of 1,220 mm
and 1,220 mm and a thickness of 75 mm. The air filter is
comprised of two filter packs 10, 10 disposed in a vertically
separated manner with four surfaces fixed with a resin and each
having longitudinal and lateral dimensions of 610 mm x 1,220
mm and a folding width of 65mm, a filter frame 20 made of aluminum

and having a thickness of 15mm, and a lath net 30 made of aluminum

and having a thickness of 1 mm and an opening rate of about 35
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10, 10 vertlcally separated from each other.

The filter packs 10, 10 are air-tightly accommodated and
fixed in the filter frame 20 using a sealant or an adhesive (not
shown) and likewise, the lath net 30 is also fixed in the filter
frame 20.

In the embodiments shown in Figs.3, 4 and 5, the two ribbed
lath nets or the two filter packs have been illustrated in a
separated manner. Alternatively, a more number of lath nets
and a more number of filter packs may be provided, and even in
this case, a similar strength is provided.

Figs.6 and 7 show a yet further embodiment of the present
invention. Anair filter 1l is formed as a large-sized air filter
having longitudinal and lateral dimensions of 1,220 mmand 1,220
mm and a thickness of 75 mm. The air filter 1 is comprised of
a filter pack 10 having a folding width of 65 mm, a filter frame

20 made of aluminum and having a thickness of 15 mm, and lath
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Further, ends 1lla and 11b of the filter medium 11 are fixed
to inner wall surfaces 21 and 22 of the filter frame 20 using
an adhesive, and ends llc and 11d of the filter medium 11 are
fixed to inner wall surfaces 23 and 24 of the filter frame 20
using a sealant 13.

The lath nets 30, 30 are each foldedback at one end thereof,
and the folded-back ends are butted aééinst and fixed to each
cther using an adhesive or by welding or by another means, thereby
forming a rib 31 having a height of 30 mm in parallel to pleats
provided in the filer medium 11. In this case, the rib 31 is
inserted into the ribbon-shaped lack portion 14 free of the hot
melt resin 15 provided on the filer medium 11, and the lath nets
30, 30 are fitted into and fixed in a cutout 25 provided in inner
surfaces 21, 22, 23 and 24 of the filter frame 20.

The air filter according to the present embodiment is
formed of the plurality of independent blocks, as described
above. Thus, when a defect with regard to the performance of

the air filter has been produced, only the block having such
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Figs.8 and 9 show a yet further embodiment of the present
invention.

Each of two filter media 11, 11 made of a glass fiber and
constituting a filter pack is folded in a zigzag fashion with
fold-crests fixed using a ribbon-shaped hot melt resin 15 to
provide a fixed folding distance, excluding a ribbon-shaped lack
portion 14. The filter media 11 are bonded to each other at
the ribbon-shaped lack portion 14 free of the hot melt resin
15 provided in each of the filter media 11 with a binding material
40 such as a urethane-silicone adhesive and the like, thereby
forming a filter pack 10.

Even in this case, the lath net 30 is constructed so that
it is fitted into and fixed in a cutout 25 provided in inner
wall surfaces 21, 22, 23 and 24 cf the filter frame 20. 1In
addition, ends lla and 1lb of the filter medium 11 are fixed
to the inner wall surfaces 21 and 22 of the filter frame 20,
using an adhesive 12, and ends llc and 11d of the filter medium

11 are fixed in a sealed manner to the inner wall surfaces 23
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with the binding material 40 by utilizing the ribbon-shaped lack

portion 14 of the filter medium 11 free of the hot melt resin
15. Therefore, even when the remaining portion of the filter
medium 11 is too short to constitute one unit, if the length
of the remaining portion is equal to or smaller than the length
of one block, the remaining portion of the filter medium 11 can
be used effectively for constituting a block. Thus, it is
possible to effectively use a material and to reduce the

industrial waste.
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hereon, so that it is accommodated in a filter frame.

2. An air filter according to claim 1, wherein said filter pack
is comprised of a filter medium which is folded in a zigzag
fashion and which has pleats, and said rib of the net-shaped
member 1s provided in parallel to the pleats.
3. An air filter according to claim 1, wherein said filter pack
is comprised of a filter medium which is folded in a ziézag
fashion and which has pleats, said filter pack being divided
into a plurality of portions in a direction perpendicular to
the pleats, and said rib of the net-shaped member is provided
in perpendicular to the pleats.
4. An air filter according to any of claims 1 to 3, wherein said
rib of the net-shaped member is provided to face ocutwards.
5. An air filter according to any of claims 1 to 3, wherein said
rib of the net-shaped member is provided to face inwards.
6. An air filter according to claim 2, wherein said rib of the
net-shaped member is provided in parallel to the pleats, so that

it is sunk intc between fold-crests of the pleats of the filter

medium.
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7. An air filter according to claim 3, wherein said rib o
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net-shaped member is provided perpendicular to the plates, so

that it is sunk into between the portions of the filter medium

which is divided into a plurality of portions.

8. An air filter according to any of claims 1 to 7, wherein a
portion of contact of the filter medium with the rib of the
net-shared member is a non-permeable portion.

9. An air filter according to claim 1, wherein said filter pack
is constituted of a filter medium which is folded in a zigzag
fashion, with folded portions being fixed with a ribbon-shaped
resin, a lack portion free of the ribbon-shaped resin being
provided in an extent corresponding to at least one fold-crest
to constitute independent blocks, and said rib of the net-shaped
member being sunk into the lack portion.

10. An air filter according to claim 9, wherein said independent

blocks are bonded at the lack portion to constitute the filter

pack.



